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Abstract

Maternal mortality refers to deaths due to complications from pregnancy or childbirth. Historically, Maternal 
Death Reviews have been a very good tool to support improvements in health systems by analysing the key 
causes of deaths among pregnant women and those who have delivered. The present study was designed to 
assess maternal mortality ratio and direct as well as indirect causes of maternal mortality in a tertiary care 
hospital from the period of 1st January 2015 to 31st December 2017 after approval of institutional ethical 
committee. Analysis of maternal deaths over a period of 3 years It was observed that maternal mortality 
ratio was very high as compared to national figures. Majority of maternal deaths were reported in 20-30year 
age group and most of them were multigravida. Maximum maternal mortality was reported in rural and 
low socio-economic status population. Postpartum haemorrhage was leading direct cause of death while 
anaemia was leading indirect cause of death. Most of the maternal deaths can be prevented by educating 
females about regular ANC visits and by timely management using available resources.   

Keywords: Maternal mortality, Maternal death, Postpartum Haemorrhage.

Introduction

A maternal death case is defined as the death of a 
woman during pregnancy or within 42 days following 
birth, provided that it is linked to pregnancy or its 
medical treatment. Accordingly, accidents or other 
accidental incidents are excluded. ‘Direct’ cases are the 
direct consequence of pregnancy, birth or puerperium 
including appropriate or inappropriate treatment or its 
mission. ‘Indirect’ cases are the result of a pre-existing 
disease or of an illness originating from the time of 
the gestation and which has deteriorated substantially 
due to the pregnancy itself.1 Historically, Maternal 
Death Reviews have been a very good tool to support 
improvements in health systems by analysing the key 

causes of deaths among pregnant women and those who 
have delivered. The public image of maternal death is a 
woman who has a medical emergency like a haemorrhage 
while in labour. However, very few deaths counted in 
maternal mortality statistics occur during childbirth. 
Rather, four out of five of these deaths happen in the 
weeks and months before or after birth. So, they occur 
not in the hospital, but in our communities. And they 
represent many failures, not just unsafe medical care, 
but also eroding social support necessary for women 
to recognize medical warning signs, like abnormal 
bleeding or hopelessness about the future, and to seek 
timely care2.

I) Maternal deaths due to direct causes:

1. Death during early pregnancy (1st to 4th month)

Extra-uterine pregnancy, Abortion, Illegal (Criminal 
Abortion)

Causes of death due to illegal abortion : Sepsis and 
endotoxic shock, Gas embolism
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Death during birth: Haemorrhage/exsanguinations, 
Amniotic embolism

Death in childbed: Endometritis, Postpartum 
haemorrhage/exsanguinations, thrombosis /thrombo-
embolism

II) Maternal deaths indirect to gestation:

Pulmonary diseases

Inflammatory renal diseases

Haematological illness and alterations of 
cardiovascular system

III) Iatrogenic Maternal deaths 

Aims and Objectives

To study the causes of maternal mortality in tertiary 
care hospital in central India.

To study the demographic variation of maternal 
mortality.

Materials and Method

This study was conducted in the department of 
Forensic Medicine with Collaboration of Department 
of Obstetrics and Gynaecology in a tertiary health care 
centre in central India region. A total of 375 maternal 
deaths were reported during the period from 1st Jan 
2015 to 31st Dec 2017 and were included in our study.

Results and Observations

Table no.1: Year wise distribution of deliveries, maternal

Deaths and MMR

Year
Deliveries

Maternal deaths Percentage Maternal Mortality Ratio
Normal LSCS

2015 8003 4987 109 0.8% 867

2016 4936 5346 122 1.18% 1225

2017 11350 5506 144 0.9% 871

Total 24289 15839 375 0.9%

Table 1 depicts year wise distribution of deliveries and maternal deaths. A total of 12990 deliveries were 
conducted in 2015 out of which number of maternal deaths were 109 (0.8%). In 2016, out of 10282 deliveries, 
number of maternal deaths were 122 (1.18%). In 2017, out of 16856 deliveries, number of maternal deaths were 
144 (0.9%). Maternal mortality ratio in year 2015, 2016 and 2017 were 867, 1225 and 871 per 100,000 live births 
respectively.

Table no.2: Distribution of maternal deaths according to age

YEAR <20yrs 20-30yrs >30yrs Maternal deaths

2015 08 95 06 109

2016 05 114 03 122

2017 03 138 03 144

TOTAL 16 (4.26%) 347(92.53%) 12(3.2%) 375

Table 2 depicts distribution of maternal deaths according to age. Most maternal deaths (n=347, 92.53%) were 
of 20-30 yrs age group followed by age group less than 20 yrs (n=16, 4.26%), followed by age above 30yrs (n=12, 
3.2%).
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Table no.3: Socio-demographic profile v/s maternal deaths

Socio-demographic profile Number of Maternal deaths Percentage

Socio Economic 
Status

Lower 291 77.6

Lower middle 71 18.9

Middle 13 3.4

Upper middle 0 0

Upper 0 0

Total 375

Education 
qualification

Illiterate 233 62.13

Primary 105 28

Secondary 37 9.87

Senior Secondary 0 0

Graduate 0 0

Post Graduate 0 0

Total 375

Area of residence

Rural 356 94.94

Urban 19 5.06

Total 375

Table 3 depicts association of maternal deaths with 
socio-demographic profile. Most maternal deaths were 
reported in females of low socio-economic status (n=291, 
77.6%) followed by lower middle (n=71, 18.9%) and 
middle (n=13, 3.4%). Maximum maternal deaths were 

seen in illiterate females (n=233, 62.13%) followed 
by primary education (n=105, 28%) and secondary 
education (n=37, 9.87%). Majority of maternal deaths 
(n=356, 94.94%) were reported in rural population 
followed by urban population (n=19, 5.06%).

Table No.4: Place Of Delivery V/S Maternal Deaths

Place of delivery Number of Maternal deaths Percentage

Home 34 9.06

PHC/RHC 49 13.06

Private hospital 30 8

Tertiary health care centre 251 66.93

Government hospital 9 2.4

On the way 2 0.53

Total 375

Table 4 depicts number of maternal deaths with reference to place of delivery. Maximum deaths were reported in 
tertiary health care centre (n=251, 66.93%) followed by PHC/RHC (n=49, 13.06%), Home deliveries (n=34, 9.06%), 
private hospitals (n=30, 8%), government hospitals (n=9, 2.4%) and on the way to hospital (n=2, 0.53%).
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Table No.5: Cause of Death

Cause of death No. of 
cases Percentage

DIRECT CAUSES

APH 13 3.46

1.Haemorrhage            PPH 101 26.93

 Consumption coagulopathy 25 6.67

2. Hypertensive disorder of 
pregnancy 88 23.46

3.Sepsis 99 26.4

4.Abortion 26 6.93

5.Embolism 11 2.93

INDIRECT CAUSES

Anaemia 7 1.86

Heart disease 3 0.8

Other 2 0.53

Total 375

Table 5 depicts the cause of death in maternal cases. 
Postpartum haemorrhage was leading cause of death 
in present study (n=101, 26.93%) followed by sepsis 
(n=99, 26.4%), hypertensive disorder of pregnancy 
(n=88, 23.46%), abortion (n=26, 6.93%), consumption 
coagulopathy (n=25, 6.67%) and embolism (n=11, 
2.93%). Among indirect causes, anaemia was most 
common cause of death (n=7, 1.86%) followed by heart 
disease (n=3, 0.8%).

Table no.6: Parity & stage of pregnancy v/s 
maternal deaths

Number of 
Maternal 
deaths

Percentage

Parity

Primigravida 144 38.4

Multigravida(2-4) 224 59.73

Grand multi(>5) 7 1.8

Total 375

Stage of 
pregnancy

1st trimester 13 3.46

2nd trimester 69 18.4

3rd trimester 117 31.2

Postpartum 176 46.93

Total 375

Table 6 depicts number of maternal deaths with 
relation to parity and stage of pregnancy. Most maternal 
deaths were reported in multigravida (n=224, 59.73%) 
followed by primigravida (n=144, 38.4%) and grand 
multi (n=7, 1.8%). Maximum maternal deaths were 
reported in postpartum stage (n= 176, 46.93%) followed 
by 3rd trimester (n=117, 31.2%), 2nd trimester (n=69, 
18.4%).Least number of maternal deaths were reported 
in 1st trimester (n=13, 3.46%).

Discussion

In present study Maternal mortality ratio (MMR) in 
the year 2015, 2016 and 2017 was reported to be 867, 
1225 and 871 per 100,000 live births respectively, which 
is much higher than the national figures. Being a tertiary 
referral centre, majority of moribund cases from PHCs, 
CHCs and other hospitals were referred to this centre 
which may be attributable for high MMR. Bangal et al3 
reported the maternal mortality ratio between 926 and 
377/100,000 births in the study period.  Maximum deaths 

(92.53%) were in the age group of 20-30yrs followed by 
4.26% deaths in <20yrs age and 3.2% deaths in above 
30 yrs age. Similar findings were reported in the study 
by Malipatil et al4, Pathak Dinesh et al5 and Wahane et 
al6. However Thiri Win et al7 in their study found large 
proportion of maternal death cases in the age group of 
35-39yrs and 30-34yrs.

Maximum maternal deaths (77.6%) were reported 
in women of low socio-economic status followed by 
lower middle and middle class. Similar findings were 
noted in the study by Wahane et al6 and Thiri Win et al7. 
Poor nutritional status leads to chronic anaemia which is 
aggravated during pregnancy. In such cases, even small 
amount of blood loss during delivery may predispose to 
PPH followed by congestive cardiac failure and multi-
organ failure and ultimately maternal death. 

Majority of maternal deaths (62.13%) occurred in 
females who were illiterate followed by those having 
primary education and secondary education. This is in 
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accordance with the study of Wahane et al6. However 
Thiri Win et al7 reported majority of deaths (58.2%) in 
females with primary education followed by secondary 
education (24.2%) and no formal education (17.6%). An 
uneducated female will not be aware of warning signs 
and symptoms of anaemia, hypertensive disorders of 
pregnancy which might worsen her condition in near 
term and increase maternal mortality.

Majority of maternal deaths (94.94%) were reported 
in rural population. Similar findings were reported in 
study by Malipatil et al4, Wahane et al6 and Thiri Win 
et al7. Less gap between 2 pregnancies, unawareness of 
warning signs of pregnancy, unsupervised deliveries by 
dai, lack of blood bank facilities and late referrals are 
the major contributory factors leading to poor maternal 
prognosis in rural areas. Other important reason for 
increased maternal mortality in rural areas is abortion 
which is attributable to unhygienic and septic practices 
done by quacks.

In majority of maternal death cases (66.93%) 
delivery took place in tertiary health care centre. This 
is in accordance with the study carried out by Bangal 
et al3. 

In present study among direct causes, postpartum 
haemorrhage (26.93%) was the most common cause 
of death followed by sepsis (26.4%), hypertensive 
disorder of pregnancy (23.46%), abortion (6.93%), 
consumption coagulopathy (6.67%) and embolism 
(2.93%). Among indirect causes, anaemia (1.86%) was 
most common cause of death followed by heart disease 
(0.8%). Der et al8 reported haemorrhage in 21.8%, 
abortion in 20.7%, hypertensive disorder of pregnancy 
in 19.4%, Infection in 9.15%, ectopic gestation in 
8.68%, Anaemia in 2.84%, sickle cell disease in 2.68%, 
Intra-operative complications in 2.2%, DIC in 1.26%, 
pulmonary embolism in 1.59% cases. Bangal et al3 
reported Haemorrhage in 21.05% cases, eclampsia 
and pulmonary embolism in 10.52% cases, sepsis in 
7.89% cases, hepatitis in 21.05% cases, heart disease 
in 13.15%, cerebral malaria in 7.89% and anaemia in 
2.63%. Wahane et al6 reported sepsis (43.05%) as most 
common cause of death among direct causes followed 
by haemorrhage (22.22%), eclampsia and pregnancy 
induced hypertension (31.94%) and thrombo-embolism 
(2.8%). Among indirect causes hepatitis (34.61%) 
was most common, followed by anaemia (32.70%), 
respiratory diseases (21.15%), heart diseases (3.84%) 

and CNS disease (2%). Thiri Win et al7 also reported 
haemorrhage (45%) as most common cause of death 
followed by eclampsia (23.2%), abortion (11.3%) and 
septicaemia (8.4%). Kavatkar et al9 revealed major 
cause of maternal mortality as Pregnancy induced 
hypertension, anaemia, septicaemia and haemorrhage. 
Malipatil et al4 reported leading cause of maternal deaths 
in their study as Obstetrics haemorrhage followed by 
septicaemia. Majority of maternal deaths (46.93%) were 
reported in post-partum period followed by 3rd trimester. 
Similar findings were reported by Purandare et al10 and 
Thomas et al11. However Bangal et al3 reported majority 
of maternal deaths in 3rd trimester (39.47%) followed by 
postpartum period (31.57%). Out of 375 maternal deaths, 
majority of deaths were among multigravidas (59.73%) 
followed by primigravidas (38.4%) which is similar 
to findings reported by Bangal et al3 (Multigravidas 
57.89% and primigravida 42.1%), Thomas et al11 
(multigravida 50.8%, primigravida 29.2%), Aggrawal et 
al12 (multigravida 43% and primigravida 25%), Sikdar 
et al13 (multigravida 74.5% and primigravida 25.5%), 

Conclusion & Recommendations

Most maternal deaths in present study were because 
of post partum haemorrhage and in rural areas. The 
figures can be reduced with the help of timely availability 
of blood and blood components, early referral to 
higher centres through well-equipped ambulance with 
accompanying skilled staff and institutional deliveries. 
Use of “CG balloon tamponade” in atonic PPH patients 
have shown reduce maternal deaths due to PPH by 
92.3%.14 Being cost effective and easily accessible 
device (made from Foley’s catheter and condom) 
it can be applied for management of PPH patients 
in rural areas before referral. Hypertensive disorder 
of pregnancy can be managed by early diagnosis 
during her ANC visit and educating female and her 
relatives about the warning signs. Rural health centres 
must conduct awareness programmes for females of 
reproductive age group highlighting the importance of 
proper nutrition (Iron and folic acid) before conception 
and throughout pregnancy. As per WHO every pregnant 
female must have at least 4 ANC visits for screening 
of any unforeseen complications which if missed may 
increase maternal morbidity and mortality. Regular 
programmes for various family planning methods must 
be conducted in rural areas, wherein importance of 
keeping gap between subsequent pregnancies must be 
highlighted and myths regarding contraceptive devices 
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must be busted. Regular Maternal mortality meetings 
must be arranged for analysis of preventable causes of 
maternal deaths such as haemorrhage, sepsis, abortion, 
anaemia and DIC.
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 Abstract 

Snake bite is a serious but neglected global problem specially in Southeast Asian countries, public health 
problem and one of the major causes of mortality and morbidity in rural areas .Objective- To find out socio 
demographic profile snakebite cases and pattern of snake bites.

Materials and Method –The observational cross sectional study was conducted at mortuary of Burdwan 
medical college. Results- The present study finding was majority of victims were  Male (55%) ,  age group 
of 15-60yrs,rural,Hindu, General Caste,having primary education level,agricultural worker.Most of the 
incident happened in rainy season (43% , statistically significant F-9.384,p-0.005) and from 6pm to 12 
midnight ( 47.5% , statistically significant Chisq-40.67,df-3,p<.001) . In majority of cases were Viper bite 
(47%, statically significant chi sq-45.867, df-3, p- <0.001) and in the inflicted at foot( 54.2%, chi square – 
72.2,df-2,p-<0.001 )
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Introduction 

Snake bite is a serious global health problem as well 
as medicolegal problem also. It is prevalent in many 
parts of the world, especially in South Asian countries 
(1).It is a neglected public health problem in the world 
and one of the major causes of mortality and morbidity 
in many areas, particularly in the rural tropics. Both the 
Incidence and mortality of snake bite are very high in 
India .The number of persons bitten by snakes in India 
was annually calculated to be 2, 00,000 on an average. 
About 15,000 are said to die each year.2 (West Bengal 
has nearly 0.16 per cent/yr of annual incidence rate and 
the mortality rate is 0.016 per cent/yr3. Because most 
victims are young, the economic impact of snakebite can 
be considerable.4 Presently we study the epidemiologic 
patterns of fatal snake bite cases brought to tertiary 
Medical College police Morgue. It was descriptive 

observational type of study and cross sectional in design. 
Since reporting is not mandatory in many regions of the 
world (5) snakebites often go unreported. Consequently, 
no accurate study has ever been conducted to determine 
the frequency of snakebites on the international level. 
Over the years 2008, 2009 and 2010, the total tolls 
due to snake bites were 4.79%, 4.19% and 4.56% 
respectively. The results of our study are at per with the 
previous studies which showed the annual death toll in 
the state of Andhra Pradesh was 6.2%6. According to a 
study conducted in the district of Burdwan, the death 
rate among snake bite victims was 10.09%(7) 

Material and Method

The present study is a descriptive cross-sectional 
study conducted in the time period of February 2011 to 
January 2012 and it included 120 cases of fatal snake 
bites. All the cases, reported to Burdwan Medical 
College Police Morgue for autopsy examination in the 
study period were considered here. The study excluded 
the fatal snake bite cases that were either highly 
decomposed or the cases with mixed injuries.

DOI Number: 10.5958/0973-9130.2019.00252.4 
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Results and Discussion

The present study also pointed out towards the 
gender distribution among the fatal snake bite cases from 
the year 2008 to 2010. The mortality among males in 
the years 2008, 2009 and 2010 are 53.61%, 57.14% and 
46.53% respectively. When taking the female death toll 
due to fatal snake bites, the percentages were 46.39%, 
42.86% and 53.46%. The study conducted by Hati and 
Mandal showed the percentage of affected males and 
females were 54.72% and 45.23% respectively (7). This 
matches to our present study too. However in a study 
conducted by Brunda and Sashidhar at Andhra Pradesh, 
the percentage of males and females were reported to be 
56.7% and 43.3% respectively, which is also at par to our 
present study(8) The highest incidence in male sex may 
be due to more outdoor activities by them compared to 
the females both during the day and night. In our present 
study, showed that the percentage of cases, dead due to 
fatal snake bites, that reported for autopsy were 54.17% 
for males and 45.83% for females. 

The mean age of the male victims was 30.1846 
years and that of the female victims was 30.6909 
years and the difference of ages between the male and 
the female victims does not appear to be statistically 
significant. Studies conducted in Bangalore by Sreeram 
and Maity in 2008 pointed out that the mean age groups 
of the affected ones were 31.43 for males and 30.65 for 
females(9) . According to a study done at the district of 
Bankura by Guha, the mean age group of males and 
females was 31.45 years and 32.87 years respectively 
which is also at par with our study (10). The age group 
discussed above was mostly involved at active outdoor 
activities, which points to the maximum affection of this 
group.

Coming to the distribution as per religion, the total 
fatalities in our present study group was 83.33% in 
Hindus and 16.67% in Muslims . Muslims compromise 
only 25% of the society in West Bengal, which further 
points to the significant difference in fatal snake bite 
cases when religion is taken into consideration(11).

When the occupation becomes the deciding factor, 
it is seen  that most of the persons affected by fatal 
snake bite have taken agriculture as their profession, 
followed closely by the persons who work at this district 
as labourers. The persons with agriculture as their 
livelihood comprise 25% of the total study population 

and the labourers comprise around 19.2% of the total 
population. This data closely correlates with the study 
by Nagaswami conducted in Andhra Pradesh, which 
has narrated that the population affected by fatal bites, 
mostly belong to farmers and labourers due to their 
increased frequency of outdoor works as compared to 
the other strata of the society12. On an average about 58 
percent of the total population belongs to the agricultural 
population while the non agricultural sector accounts 
for the remaining 42 percent. This is another reason of 
the population taking agriculture as their livelihood, 
comprising the major group affected by fatal snake bites 

(13).

Coming  to the status of  educational  qualifications 
among the affected persons, it is evident that 41.67% 
of  the  population was  having  primary education, 
while  illiterates  comprised  of  almost  36.67%  of  
the  study  population. However, according to census 
2001, percentage of all the literates belonging to all the 
religious communities  comprise  of around 64.85%(14). 

 Caste distribution among the victims of fatal snake 
bite comprise of 30.83% being tribals and the rest 60.17% 
being to the general population. In the study conducted 
by Mandal and Maity in the district of Burdwan to find 
out the caste wise population distribution in this district, 
published in the year 2004, it is seen that 5.5% of the 
total population in the district of Burdwan comprised 
of scheduled tribes and around 14.36% belong to the 
schedules caste(15). Tribals are the major manpower who 
is mostly employed mostly in the works like agricultural 
labourer. All these factors combined together precipitate 
the chances of this population being exposed to areas 
with weeds and thus making them prone to fatal snake 
bites. This is one of the big reasons of increased death 
tolls in the tribals.

When the residential status was taken into 
consideration, it reveals that 88.33% of the population 
was from rural Bengal and the rest 11.67% was from the 
urban area. Studies from Uttar Pradesh by Narayan and 
Bhatt also depicted the fact that, in the study conducted 
by them in 2000, among all the victims of fatal snake 
bites 85.33% were from the rural population and the rest 
were from the urban lands(16). Almost the same results 
were also obtained from a study in Bangladesh in the 
year 1994 conducted by Maimuddin, which depicted 
that 82.36% of the fatal snake bite victims were from the 
rural lands of Bangladesh(17). The possible explanation 
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may be the facts that snakes are the usual habitats of the 
rural lands as compared to the urban areas. The weeds 
and the flora and fauna, as compared to the urban areas, 
favour their habitat in the rural lands.  Due to lack of 
improved communication in the rural areas, people 
walk, which expose them to the fatal snake bites thus 
increasing the mortality in the rural areas as compared 
to the urban areas.

Snake bites have got a definite seasonal variation. 
In our present study, though snake bite is seen to be 
prevalent throughout the year, maximum cases were 
reported for autopsy from the month of June to August, 
when the climatic conditions were mostly humid due to 
the showers during these months. In the study conducted 
by Bhardwaj and Sokhey in Himachal Pradesh, it is seen 
that maximum cases were reported in the hills during 
the rainy season. The risk of snake bite is high due to 
the presence of a huge herpeto fauna flourishing in a 
favourable climate--low environmental temperature and 
heavy rainfall(18). In the study conducted in Japan on habu 
snakes, it is also seen that the maximum admissions due 
to fatal snake bites was mostly in the seasons favouring 
a humid climate with low climatic temperatures(19).

Snake bite mortality when correlated with the time 
of bite, it is seen that snake bites mostly occur in the dark 
hours of the day. In our present study, it was seen snake 
bites vary in the different hours of the day. Maximum 
bites, accounting 47.5%, were noted in the dark hours 
i.e. between 6.00 p.m. to 12.00 midnight. Next to follow 
this periodical are 27.5% bites between 12.00 noon to 
6.00 p.m., 15.83% between 12.00 night to 6.00 a.m. and 
9.17% between 6.00 a.m. to 12.00 noon. According to 
the study by Russell and Findlay in the United States 
in the year 1980, maximum bites observed were in the 
evening and night, taking the toll of total deaths due to 
fatal snake bites to 67.83%(20). Similar data was also 
obtained from the studies conducted by Kurecki and 
Brownlee in 1987 in the United States(21). Convincing 
data on time of bite and fatality was also obtained from 
the study conducted in 1992 by Gold and Barish(22) and 
also by Suchard in1999(23).

In this study, 61.67% of the snakes were identified 
and the rest 38.33% were either not identified or 
not seen by the victim of fatal snake bite. When the 
different types of snakes as per the bites considered 
are taken into consideration, then it is evident  that 
the maximum victims in our study were due to viper 

accounting to almost 41.67%. Cobra and krait form a 
small percentage among the affected victims due to 
fatal snake bites with percentages registered as 15% 
and 5% respectively. According to a study conducted 
by Kulkarni and Anees, it is seen that the biting species 
was identified in only 388 cases(24). Of these 242 cases 
were due to viper bite, followed by 129 cases due to 
cobra bite. In  the present study, maximum fatal snake 
bites were seen affecting the foot (53.33%), followed 
by the upper limbs (25.83%), the legs (14.17%) and the 
head being the least with 0.83%. In the study conducted 
by Banerjee, it is seen that the maximum bites were 
noted in the lower limbs mostly around the ankle(25). 
The total percentage of bites was 79.9%. Upper limbs 
accounted only 19.4% and out of all the cases only 4 
cases presented with bites at the trunk and back. In 
the study conducted by Reid, it is seen that out of all 
the 488 registered cases, bites at the head accounted 
for only 1.2% of cases and the bites around the ankle 
and foot accounted for around 81.1% of cases(26). The 
reason behind the highest percentage of bites around 
the ankle and foot may be attributed to the cause that, 
maximum persons were bitten by the poisonous snakes 
by accidently stepping over them while walking, thus 
exposing the foot and the ankles as the vulnerable sites 
to get bitten.  In this study, it was seen that out of all 
the fatalities due to snake bites, detected at autopsy at 
Burdwan Medical College Police Morgue, 61.67% of 
the victims presented during autopsy with fang marks 
while the rest 38.33% failed to reveal obvious distinct 
marks of snake bite. The same thing also being revealed 
in the study conducted by Francis in the hilly regions 
of Manipal, which depicted that out of all the fatalities 
presented there at the morgue, 41.23% failed to produce 
any bite marks(27). Identification of the cause of death 
in these victims was mostly done by the inquest the 
obvious internal autopsy findings detected during post 
mortem. The obvious reasons behind this absence of 
fangs marks are many.  The dark skin complexion here 
is one of the contributory causes. Added to this, it is 
being also mentioned that in India most bites being 
viperine bites with mobile fangs, which are responsible 
for hemorrhagic changes, the marks become faded out 
due to local tissue edema at the site of bite (28). More so, 
the cobras with short fixed fangs failed to impregnate 
fully to the human skin, thus causing minimal or literally 
invisible fangs marks (29). It is evident that most deaths 
occur either within 12-18 hours or within 24-48 hours. 
Studies have been conducted all over the country and 
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the world to find out the time of survival in fatal snake 
bites and to invent newer therapies in fatal snake bites to 
decrease the rate of mortality. In the study in Assam, it 
is seen that most of the victims died in fatal bites within 
first 20 hours (30). 

Conclusion

This study suggests majority of victims are rural, 
lower socioeconomic classes daily wager male and 
bitten on lower body parts at day time in rainy season. 
This is because these types of people are more vulnerable 
being exposed at field areas for their daily earnings in 
rainy seasons when agricultural activities increased and 
preponderance of snakes also increased. Preventive 
measures and proper immediate treatment significantly 
reduces the death toll.
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Abstract

Aim & Objectives: To know the trends and patterns of different types of injuries in unnatural deaths due to 
trauma. Attempt is also made to find out nature of death i.e. due to homicide, suicide or accident.

 Method: This prospective study includes cases brought for autopsy at Patna Medical College, Patna from 
January 2018 to December 2018. Information regarding age, sex, brief facts of case trend and pattern of 
injuries, cause and manner of death was sourced from the autopsy reports and the inquest papers of the 
investigating officers.

Results: Out of 389 Medico legal autopsies done, 222 (57.06%) were of Male, majority of cases belonging 
to 21 – 30 years of age group 93(23.9%), Accidental deaths were 235 (60.41%), Homicidal 79 (20.30%), 
Suicidal were 26 (6.9%) and indetermined were 49 (12.3%).

 Keywords: Violent, Trend, Pattern, Death, Autopsy

Introduction

Violent Deaths in general defined as Threatened or 
Actual use of Physical force or Power against another 
person, against oneself or against a group or community 
that either results in or has a likelihood of resulting in 
injury, death or deprivation. Quarrel, revenge, jealousy, 
enmity, inequality, illiteracy, deprivation, starvation etc. 
literally with motive or lust for money, women or land 
are responsible for violent deaths. Homicidal deaths are 
defined as fatal injuries inflicted by another person with 
intent to injure or kill by any means. Suicidal deaths 
defined as fatal, self-inflicted injuries specified as 
intentional. Accidental deaths refers to death resulting 
from an unusual event that was unanticipated by 
everyone involved. It should not be intended, expected 
or foreseeable. Legal intervention defined as fatal 
injuries inflicted by Law enforcement agents in the 
course of duty and legal execution.

Material and Method

The present study was conducted in the department 
of Forensic Medicine and Toxicology, Patna Medical 
College, Patna, Bihar from 1st January 2018 to 31st 
December 2018. All the medico legal autopsies during 
this period was studied, analyzed as accidental, suicidal 
or homicidal, indeterminant on the basis of the autopsy, 
inquest papers and information gathered from the 
investigating police officers, relatives of victims and 
police reports. All the cases were detailed in with respect 
to their personal data , age, sex, nature and pattern of 
injuries sustained with predisposing and precipitating 
risk factors corroborated with anatomical features 
compiled and coded into tables.

Observations and Results

 During the study period a total of 389 cases 
of deaths autopsied in the department of FMT, Patna 
Medical College, Patna were compiled. Table 1 
shows that out of 389 medico legal autopsies done 
222 (57.06%) were of male and 167 (42.93%) were of 
female. Table 2 shows the majority 93(23.9%) of cases 
belong to 21 – 30 years age group followed by cases 
of 82 (21.07%) belonging to 41 – 50 years age group. 
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Table 3 shows Pattern of fatal injuries amongst which 
head injuries comprised 217 (55.78%), Abdominal 
Injuries comprised 58(14.9%), and Chest injuries 
were 42 (10.8%). Table 4 shows trend and cause of 
injuries comprising Road traffic accident 126(32.4%), 
Burn injuries 57(14.6%), Gunshot injuries 24(6.16%), 
Railway Injuries 31(7.97%). 

Table 5 shows Trend and Pattern of Intracranial 
hemorrhage, SDH 131(60.36%), EDH & SDH combined 
29(13.36%). Table 6 shows Fractures in Head injuries 
– Linear fracture 75(34.56%), Comminuted fracture 
31(14.2%); Fractures in chest injuries –Ribs 15(35.7%), 
Sternum 7 (16.6%), Fractures in pelvic and Limb 30 
(63.8%), Fractures in abdominal region vertebral column 
22 (37.9%). Table 7 shows pattern of homicidal deaths 
comprising of blunt force impact/weapon 28 (12.9%), 
Fire arm injuries 24 (6.16%), pattern of accidental 
deaths comprising RTA 126 (32.4%), Railway accident 
31 (14.2%) and Pattern of suicidal deaths hanging 21 
(5.3%), burn injuries 8(14.03%),

Table 1: Sex wise distribution of Violent Deaths

Gender Number of cases Percentage

Male 222 57.06 %

Female 167 42.94 %

Table 2: Age wise Distribution of Violent Deaths

Age (years) Number of cases Percentage

0 – 10 8 2.05 %

11 – 20 55 14.11 %

21 – 30 93 23.9 %

31 – 40 72 18.5 %

41 – 50 82 21.07 %

51 – 60 45 11.56 %

61 – 70 23 5.9 %

71 – 80 11 2.82 %

Table 3: Pattern of Fatal injuries Distribution in 
Violent Deaths

Pattern No. Of Cases Percentage

Head Injuries 217 55.78 %

Abdominal Injuries 58 14.9 %

Chest Injuries 42 10.8 %

Pelvic Injuries 26 6.68 %

Limb Injuries 21 5.4 %

Poly Trauma injuries 25 6.4 %

Table 4: Trend and Mode of causation of injuries 
in violent Deaths

Trend/mode No. of Cases Percentage

Road Traffic Accident 126 32.4 %

Burn Injuries 57 14.6 %

Fall From Height 29 7.45 %

Assault 28 7.19 %

Fall of object or Wall 3 0.77 %

Railway accidents 31 7.96 %

Fire Arm Injuries 24 6.16 %

Strangulation 15 3.85 %

Smothering 3 0.77 %

Cut Throat injuries 3 0.77 %

Stab Injuries 6 1.54 %

Drowning 9 2.31 %

Medicolegal Negligence 3 0.77 %

Hanging 21 5.3 %
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Table 5: Trend and Pattern of Distribution of Intracranial Hemorrhages in Violent Deaths

Types of ICH No. of Cases Percentage

Subdural (SDH) 131 60.36 %

Combined Extradural and Subdural (EDH & SDH) 29 13.36 %

Extradural (EDH) 27 12.44 %

ContusionalHemorrhage 11 5.06 %

Intra Cerebral Hemorrhage 9 4.14 %

No Hemorrhage 10 4.60 %

Table 6: Pattern and Distribution of Fractures in Violent Deaths

Different Types 
of Fractures No. of Cases Percentage

Fractures in Head 
Injuries

Linear 75 34.5 %

Comminuted 31 14.2 %

Depressed 29 13.36 %

Base of Skull 26 11.9 %

Crush Injury 17 7.83 %

Fractures In 
Chest Injuries

Rib Fracture 15 35.7 %

Sternum 7 16.6 %

Fractures In 
Abdomen Vertebral Column 22 37.9 %

Fractures in 
Pelvic and Limb 30 63.8 %

Table 7: Trend and Pattern (Manner) of Violent Deaths

Manner of Violent Deaths No. of Cases Percentage

Homicidal

Blunt Force Impact (Assault) 28 12.9 %

Fire arm Injuries 24 6.16 %

Strangulation 15 3.85 %

Smothering 3 o.77 %

Cut Throat 3 0.77 %

Stab Injuries 6 1.54 %

Burn Injuries 3 0.77 %
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Accidental

RTA 126 32.4%

Railway 31 14.2 %

Fall From Height 29 13.36 %

Fall of object or wall 3 1.38 %

Burn Injuries 47 12.08 %
Drowning 5 1.28 %

Suicidal

Hanging 21 5.3 %

Burn Injuries 8 2.05 %

Drowning 4 1.02 %

Poisoning 26 6.6 %
Indeterminate 49 12.3.%

Discussion

The present study revealed major cause of death 
was Accidental in nature 235 (60.41 %) followed 
by Homicidal 79 (20.3 %), Suicidal 27 (6.9 %) and 
Indeterminate 48 (12.33 %). In a study in Kakinada, 
Andhra Pradesh, accidental deaths are 75%, suicide 22% 
and homicides only 2%1. Amongst accidental deaths, 
Road Traffic accidents by Bus, truck, tractor, Pick up 
Van, Motorbike and Run over by Vehicles was found 
to cause death in 32.4%. While in a study conducted in 
Rohtak, 29.8% unnatural death are due to road traffic 
accident2.Next to RTA was Railway accidents 31(14.2 
%) by Fall from train, trespassing the Railway crossing 
and Railway Tracks followed by Fall from Height 29( 
13.36 %). Burn Injuries caused by catching of fire of 
clothes while cooking or gas leakage; fall of candle/
dibiya and during bonefire contributes 12.08% and 
death due to accidental drowning 1.28 %. 

Suicidal cause of death from consumption of 
unknown substances (Poisoning) 26 (6.6 %), Hanging 
21 (5.3 %), burn Injuries 8 (2.05 %) and Drowning 
4 (1.02 %) Due to Depression, Failure in Studies, 
unemployment, failure in Love, Financial setback (loss 
of business, farm, and land), Dowry and Marriage 
Disputes were the major causes. This corresponds to the 
study conducted in Maharashtra.3

Homicidal Deaths resulting from assault 28  (12.9 
%) due to disputes in land, money, property, Love, 
Marital, Road rage, for Supremacy and dominance in 
Routine life, followed by Fire Arm injuries 24 (6.16%), 
Strangulation 15 (3.85 %), Smothering 3 (0.77 %), 

Cont... Table 7: Trend and Pattern (Manner) of Violent Deaths

Cut Throat Injuries 3 (0.77 %), Stab Injuries 6 (1.54 
%), Burn Injuries 3 (0.77 %) for Revenge, Autonomy 
and Power. This also seen in the studies conducted in 
different parts of country4-6. Indeterminate cases 49 
(12.3 %) whether homicidal, suicidal or accidental were 
under investigation and could not be concluded. 

Conclusion and Suggestion

The number of violent deaths is unacceptably 
high. Coordinated prevention and controlled efforts 
are urgently needed along with prompt identification of 
various risk and predisposing factors leading to violent 
deaths. There is need to develop a global strategy to 
address the premature and un necessary deaths

Strict enforcement of Law in possession of 
Dangerous weapons like Revolver, pistols, Sharp and 
Heavy cutting weapons etc.

Problems like unemployment, strict adherence to 
Road Traffic Rules, Railway Safety Measures, issuance 
of License for Driving, etc. should be addressed by 
Government.

Marital disputes and Family problems should be 
addressed by referring the parties to councilor.

The Police officials should be trained to recognize 
physical, social and mental problems likely leading to 
violence at home, workplace or On Way. 

Strict Vigilance to avert crime as many cases 
occurring either in evening, late night under influence 
of alcohol.
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In Indian scenario the investigating officer, Forensic 
Pathologist and Judiciary system should work in Tandem 
and share their knowledge in solving the crime.

Establishing network to share information and 
resources on Violence related health issues, injuries and 
Deaths.

Implementing surveillance system for monitoring 
violent injuries, deaths and health outcomes.

Developing a global agenda to identify and prioritize 
research, needs understanding of risk and protective 
factors for violence.

Implementing interventions and policies that reduce 
the risk of exposure to violence and promoter non 
violence.
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Abstract

Introduction:-The Identification is required in various civil and criminal situations. Identification is required 
in living as well as in dead, even when these dead bodies are highly decomposed or dismembered to conceal 
the identity of an individual. The stature is a part identification that can be assessed by the length of foot of 
the body. 

Aims and Objectives

• To assess the Relationship between Foot length and stature in natives of Ajmer region.

• To yield the linear regression equation to estimate the stature in relation to foot length for males and females

Subjects and Method

A study was done among five hundred six (509) healthy subjects (266 Males and 243 Females) aged between 
17-50 years natives of Ajmer region.

Duration of Study:- from 1st Oct. 2016 to 30th September 2017.

The t-test was used to assess the differences. p value <0.05 was considered significant.

Observations:- In the present study, Foot length shows a positive correlation with stature which is indicated 
by the correlation coefficient (r = 0.94 for male and r= 0.93 for female)

Estimated stature of Males from Foot length

 YFm = 75.807+ 3.39 x  XFm 

2. Estimated stature of Females from Foot length

 YFf = 64.585+ 3.58 x XFf 

3. Estimated stature of Males and Females (Combined) from Foot length

 YF = 56.5 + 4.04 x XF

Results and conclusion:-Suture can be estimated by foot length in natives of Ajmer

Key words: stature, regression, foot length
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Introduction

Identification means determination of individuality 
of a person. This individuality is required in living and 

dead persons. The need for identification of dead bodies 
arises in natural mass disasters, highly decomposed or 
dismembered to deliberately conceal the identity of the 
individual. The need to identify the dead is obvious for 
various social and medico-legal purposes. 

The Stature estimation is also an important 
component of personal identification. It provides an 
idea about the size of the person. Due to the algometric 
relationship of the body parts with one another, the 
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stature can be estimated from almost all the bones of 
the skeleton. There are two methods for estimation of 
stature from the skeletal remains; anatomical method 
and mathematical method. The anatomical method is 
the most accurate method as it involves the complete 
skeleton for stature estimation. The mathematical 
method involves the use of certain statistical formulae in 
estimation of stature1,2. But measurement of height is not 
always practically possible especially in dismembered 
bodies. The forensic scientists are well aware of the 
fact that the complete skeleton is rarely available at the 
scene of crime, sometimes only a body part like hand or 
foot is available. Thus the scientists have no choice than 
to use mathematical method of stature reconstruction. 
So the mathematical method of stature estimation is also 
very useful.

Ossification of bones of foot occurs earlier than that 
of long bones of lower extremities3. It has been shown 
that the reliability of prediction of height from foot 
measurements was as high as that from long bones4,5 
Various factors such as race, geographical areas, age, 
gender, etc. affect the growth and development of 
individual6. Furthermore, the need for the alternative 
formulae for the genders is also proved. 

However, a little work has been done for estimation 
of stature from foot length in Rajasthan state. So, this 
study was conducted to establish relation between 
stature and foot length and also to yield gender specific 
linear regression equation in natives of Ajmer region.

Aims and Objectives

• To assess the Relationship between Foot length 
and stature in natives of Ajmer region.

• To yield the linear regression equation to estimate 
the stature in relation to foot length for males and 
females

Material and Method

A study was done among five hundred six (509) 
healthy subjects (266 Males and 243 Females) aged 
between 17-50 years who are natives of Ajmer region 
(i.e. mother & Father of the subject are living at Ajmer 
region since birth). Measurement of stature and Foot 
length was done for each of them.

 Duration of Study:- from 1st Oct. 2016 to 30th 
September 2017.

Informed, written, witnessed consent in vernacular 
of each subject was taken and in case of minor, informed 
written consent of legally acceptable representative was 
taken.

The foot length is defined as straight distance from 
the most prominent part of the heel backwards (pternion) 
to the most distal part of the longest toe (acropodian). 

Exclusion Criteria

- Major miss-ailments of limb affecting foot or 
stature, Past history of injury, fracture, surgery of foot, 
Congenital or acquired deformity of foot, or spines, 
Past histories of generalized disease affecting height 
like- Rickets, Osteomyelitis, Gigantism, Dwarfism, 
Achondroplasia, Cretinism etc.

- Past history of major generalized illness that may 
affect growth and development in childhood.

Statistical Analysis

Data so collected were entered in a master chart 
in Microsoft® Excel and were analyzed using the 
appropriate software. The t-test was used to assess the 
differences. p value <0.05 was considered significant. 
Correlation coefficient, t-value, regression coefficient 
were carried out and linear regression equations with 
95% of confidence interval were derived for estimation 
of stature separately for males and females using Foot 
length as independent variable and stature as dependent 
variable.

Results and Observation

-Total 509 subjects were included in the study. Out 
of this 266 (52.26%) were Males and 243 (47.74%) were 
Females with the Male: Female ratio being 1.094:1.
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Table 1: Distribution of Stature according to Gender

Statistics Stature in cms P value
Male Female 

Number of subjects 266 243

<0.0001
Mean 162.1 150.5
Standard error of mean 0.43 0.46

Median 162.82 150.32
Mode 153.47 144.45

Standard deviation 7.06 7.17

Minimum stature 149.4 136.6
Maximum stature 178.5 174.1

Stature in Males varied from 149.4 cm to 178.5 cm 
with Mean value of 162.1 cm and Standard deviation 
(SD) of 7.06 cm. Median of stature being 162.8 cm. 
Stature in Females varied from 136.6 cm to 174.1 cm 

with Mean value of 150.5 cm and Standard deviation 
(SD) of 7.17 cm. Median of stature being 150.32 cm. 
Mean stature in Males was high than that in Females. 
This difference in Mean stature between Males and 
Females was statistically highly significant (p<0.0001).

Table 2: Distribution of Foot length according to Gender

Statistics

Foot length in cm

Male Female 

Right Left Right Left

Number of subjects 266 266 243 243

Mean 25.44 25.47 24.1 24.05

Standard error of mean 0.12 0.12 0.12 0.12

Median 25.4 25.6 24 24

Mode 25.3 26 22.5 22

Standard deviation 1.96 1.99 1.88 1.89

Minimum foot length 21.9 21.9 20.6 20.6

Maximum foot length 29 29 28.6 28.6

P Value

Right & Left Foot males >0.05

Right & Left Foot Females >0.05

There was statistically no significant difference in 
the lengths of right and left Foot Males (mean of lengths 
of right Foot 25.44 and mean of lengths of left Foot 
25.47; P>0.05). Similarly statistically no significant 
difference was observed in the lengths of right and left 
Foot in Females (mean of lengths of right Foot 24.10 
and mean of lengths of left Foot 24.05; P>0.05).

Therefore right Foot length was used in both Males 
and Females for further calculations. Foot length in 
Males varied between 21.9 cm to 29 cm with Mean value 
of 25.44 cm and Standard deviation of 1.96 cm. Median 
was 25.4 cm. In Females, range of Foot length was 
from 20.6 cm to 28.6 cm with Mean value and Standard 
deviation of 24.1 cm and 1.88 cm respectively. Median 
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was 24 cm. This difference observed in Mean Foot 
length was statistically highly significant (p<0.0001).

Table 3: Linear regression values of Stature 
versus foot length in Males and Females 

Independent Variable 
(Stature) (Y)

Foot length (cms) (X)

Male Female

Intercept (a) 75.8 64.58

Regression coefficient (b) 3.39099 3.57691

Correlation coefficient (r) 0.94 0.93

Coefficient of 
determination (r2) 0.88 0.86

Standard error of estimate 0.1202 0.1206

t value 3.771508 3.77654

Significance <0.0001 <0.0001

The independent t-test for statistical significance 
of correlation showed p Value <0.0001 in Males and 
Females. The values were calculated as statistically 
highly significant indicating very strong positive 
correlation between Stature and Foot length in both 
males and females.

Linear regression formula is Y = a + bX therefore, 
where Y is dependent variable that is Stature and X is 
independent variable that is Foot length.

1. Estimated stature of Males from Foot length

 YFm = 75.807+ 3.39 x  XFm 

2. Estimated stature of Females from Foot length

 YFf = 64.585+ 3.58 x XFf 

3. Estimated stature of Males and Females 
(Combined) from Foot length

 YF = 56.5 + 4.04 x XF

Standard error estimation was also done so as to find 
out 95% confidence limit for both variables as follows:

4. 95% confidence interval of estimated stature of 
Males from Foot length

 YFm = 75.807+ 3.39 x  XFm + 3.81318

 YFm = 75.807+ 3.39 x  XFm – 3.34064

5. 95% confidence interval of estimated stature of 
Females from Foot length

 YFf = 64.585+ 3.58 x XFf + 3.62737

 YFf = 64.585+ 3.58 x XFf – 3.15461

6. 95% confidence interval of estimated stature of 
Males and Females (Combined) for Foot length

 YF = 56.5 + 4.04 x XF + 1

 YF = 56.5 + 4.04 x XF – 0.993

Review of Literature

 The stature, foot length and foot breadth of 
1015 asymptomatic healthy adults (519 males and 
496 females) aged between 17- 32 years of age were 
measured to develop methods for reconstructing height 
from foot measurements by Qamra et al. (1980)7. A 
good correlation of height was observed with foot length 
(male; r= 0.69 and female; r=0.70) and foot breadth 
(male; r= 0.42 and female; r= 0.47)      

Giles and Vallandigham (1991)8 studied the 
correlation between foot length, shoe length and height 
using the database of US army personnel including 6682 
males and 1330 females. They found a correlation of 
0.678 for men and 0.693 for women for foot length and 
height and also concluded that the correlation of shoe 
length and height was lesser than foot length and varied 
with shoe type.

 A study was carried out on 203 adult male and 108 
adult female Turks by Ozaslan et al. (2003)9 correlating 
the foot lengths and stature which showed a good 
correlation between stature and foot length is  0.86 in 
males and 0.83 in females for foot length,

Patel et al’ (2007)10 carried out study on estimation 
of height from foot length in Gujarat region. In study, 
Regression Equation

For Male:    Y = 75.45 + 3.64X

For Female:   Y = 75.41 + 3.43X

Y = Total height

X = Foot length

The correlation coefficient between height and foot 
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length is +0.65 in male and +0.80 in female which is 
most significant. There is strong bond between height 
and foot length and if either of the measurement is 
known the other can be calculated.

Agnihotri et al’ (2007)11 conducted a study to 
develop relationship between foot length and stature 
regression models. Measurements of foot length and 
stature were taken 250 medical students  (125 males and 
125 females) aged between 18-30 years of Mauritius. 
The correlation coefficient obtained was

 r=0.720 in males and 0.608 in females.

The regression equations were

H = 68.586 + 4.036 FL in males

H = 77.059 + 3.536 FL in females.

Jaydip et al. (2008)12 conducted a study on the 
Rajbanshi population of North Bengal of 350 individuals 
(175 males and 175 females). They found that there 
was a correlation between foot measurements and 
stature. They also found a higher correlation between 
foot length and stature (correlation coefficient r= 0.623 
for males and 0.682 for females) than foot breadth and 
stature (correlation coefficient r= 0.523 for males and 
0.387 for females).

Kanchan et al. (2008)13 studied the relationship 
between stature and foot dimensions among Gujjars, a 
North Indian endogamous group. They measured stature, 
foot length and foot breadth of 200 subjects comprising 
of 100 males and 100 females. Their study showed 
that correlation coefficients between stature and foot 
dimensions were positive and statistically significant. 
The highest was correlation coefficient between stature 
and foot length in males and foot breadth and stature 
in females. They derived multiplication factors and 
regression equations from foot dimensions to estimate 
stature.

Gulsah et al. (2008)14 conducted a study to estimate 
stature and gender using foot measurements. The study 
population included 249 adults (113 females and 136 
males) aged between 18- 44 years born in Turkey. 
The correlation coefficient found for various foot 
measurements with height were 0.865 in males and 
0.711 in females for foot length, 0.697 in males and 
0.225 in females  for  foot breadth, 0.642 in males and 
0.261 in females for malleolar height, and 0.681 in 

males and 0.354 in females for navicular height.

 Khanapurkar S et al’15 in their study they show 
that all the parameters correlates significantly with 
stature but foot length in both the sexes depicts higher 
correlation coefficients with stature (‘r’ = 0.850) than 
that any of the parameter. Estimation of stature using 
multiple regression analysis using multiple parameters 
(Foot length, Hand Length and Head Length) gives 
the multiple correlation coefficient ‘R’ for both sexes 
together, which is higher (0.879) than the values 
obtained through simple linear regression equation 
which uses single parameter.

Discussion

In the present study, stature in males ranged from 
149.4-178.5 cm with the mean of 162.1 cm. Similarly 
stature in females ranged from 136.6-174.1 cm with the 
mean of 150.5 cm. 

Linear regression formula is Y = a + bX therefore, 
where Y is dependent variable that is Stature and X is 
independent variable that is Foot length.

1. Estimated stature of Males for Foot length

YFm = 75.807+ 3.39 x  XFm

2. Estimated stature of Females for Foot length

YFf = 64.585+ 3.58 x XFf

3. Estimated stature of Males and Females 
(Combined) for Foot length

YF = 56.5 + 4.04 x XF

Present study show correlation coefficient 0.94 for 
males and 0.93 for females. This indicates very large 
correlation between stature and foot length in present 
study in natives of Ajmer region.

Summary and Conclusion

1. From the present study, it is concluded that mean 
value of stature is found to be greater for Males (162.1 
cms) than Females (150.46 cms) with Statistically 
significant intersex difference.

2. Mean value of Foot length is found to be greater 
for Males (25.44 cms) than Females (24.05 cms) with 
statistically significant intersex difference.

3. Foot length shows a positive correlation with 
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stature which is indicated by the correlation coefficient 
(r = 0.94 for male and r= 0.93 for female) in both the 
genders. Thus Foot length is a good predictor of Stature 
in Natives of Ajmer region of Rajasthan state.

4. Simple Linear Regression Equation has been 
derived to estimate the stature From Foot length for both 
the genders who are natives of Ajmer region.

5. This study has been conducted mainly in natives 
of Ajmer region. Therefore other studies in different 
parts of the world are required to confirm whether it 
would be equally applicable elsewhere.

Point of Conflict:- authors had not associated with 
any type of financial benefits with the subjects and the 
study.

Source of Funding:-   self generated 

Ethical approval:-The study was started after 
taking approval and ethical clearance from Institutional 
Review Board of Jawahar Lal Nehru Medical College, 
Ajmer.
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Abstract

Background: Dental morphology plays an important role in forensic odontology in identification of 
deceased individuals. Human teeth can serve as important evidence in identification. Dental morphometrics 
is a quantitative analysis of form a concept that encompasses size and shape of teeth. Estimation of physical 
profile from dental morphometrics has been a subject of great interest in forensic odontology.

Aim: To assess the correlation between height and the clinical crown length of deciduous maxillary lateral 
incisor and second molar for female and males.

Materials and Method: A pilot study consisting of 21 male and 24 female children between the age group 
of 3 to 6 years. Informed consent was received from the parent before the measurements were taken. A 
digital vernier caliper was used to measure the clinical height of the crown and the values were recorded. A 
tape was used to measure the physical height of the children. 

Result: The mathematical formula used to compare the physical height is taken from a study conducted by 
ramanan et al,

For male: physical height = 660.290 + 72.970 (55 CL) 

For female: Physical height = -187.942 + 194.818 (52 CL)

And the results were tabulated and the value obtained through formula and the value obtained using the 
physical heights were found to be approximately equal.

Conclusion: Clinical height of the crown is seen to have a relationship with the physical height of the 
children thus it can play an important role in forensic odontology in identification of deceased individuals.

Keywors: Forensic sciences, Morphometrics, Stature, crown length

Introduction

Forensic discipline involves application of 
science and technology in detection and investigation 
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of crime and administration of justice, with the help 
of multidisciplinary team which includes specialists 
from forensic medicine, dentists, police and lawyers 1. 
Forensic odontology is a branch of forensic medicine 
that deals with the proper handling and examination of 
dental evidence which aids in identifying the individual 
using dental remains. History of forensic odontology 
dates long back to 66 AD where teeth was used an 
identification record 2. 

Dental identification plays an important role when 
the identification of the deceased poses a major challenge 
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in conditions wherein the human remains have been 
disfigured or decomposed 3 .Human teeth serve as an 
utmost important tool in the field of forensic science, 
as they are the hardest tissue in the body, thereby can 
withstand extreme conditions and are resistant to 
bacterial putrefaction 4.  Forensic odontologist utilises 
the available ante-mortem dental records and compares 
it with post mortem record for identifying the deceased 
person.

Dental morphometric is a quantitative analysis that 
deals with the shape and size of the teeth. Evaluation 
of physical profile from dental morphometric has been 
of great interest in forensic odontology. Stature is the 
height of a person in the upright posture. Estimating 
stature, along with age, sex, and race, is one of the four 
pillars of the anthropological protocol and is essential 
in reconstructive identification of skeletal remains 5.  
Stature is shown to have a definite and proportional 
relationship with cranial and facial bones 6.

Various studies have been conducted formerly 
to evaluate the physical height of an individual using 
the clinical crown length of deciduous and permanent 
tooth. Hence this study was conducted to assess the 
correlation between height and the clinical crown length 
of deciduous maxillary lateral incisor and second molar 
for female and males respectively using a mathematical 
formula derived by Ramanan et al 7.

Materials and Method

Sample Design:

The study was conducted in Saveetha Dental 
College and Hospital, Department of Oral Pathology 
and Microbiology in January 2017 with approval of 
Institutional Ethical Research Committee. Convenient 
sampling was used to select the sample which consisted 
of 45 subjects (n=45) of which 21 were boys and 
24 were girls between the age group of 3 to 6 years. 
Informed consent was received from the parent and the 
crown length and height of the patients were measured 
on a metric scale. 

Inclusion Criteria: 

Teeth and periodontium in healthy state

Fully erupted deciduous teeth 

Normal over-jet and overbite 

Normal molar-canine relationship 

Exclusion Criteria:

Mobile deciduous teeth

Cleft palate, crown restoration, orthodontic 
treatment and trauma.

History of developmental disorders or history of 
prolonged illness. 

Physical Height and Tooth Measurements:

Stature was measured as the vertical distance from 
the vertex to the floor by making the subject to stand 
erect and barefooted. The subject’s back was positioned 
as straight with shoulders in a relaxed position with 
the head parallel to the Frankfurt Horizontal plane. 
Standard measuring tape was used to measure the height 
of the child. This value was first recorded in feet and 
then converted into millimetres, which was then entered 
into a Microsoft Excel sheet. Later the clinical crown 
length was measured from the mid-point of the incisal / 
occlusal edge to the highest point of the gingival margin. 
Only the first quadrant (51, 52, 53, 54 and 55) was 
selected. Clinical crown height of 52 for females and 
55 for males was measured with the help of electronic 
digital vernier calliper (0-150 mm by AEROSPACE) 
which recorded the values in millimetres (Fig 1). All 
the measurements were done by a single examiner 
to eliminate inter-observer error. The mathematical 
formula used to compare the physical height is taken 
from a study conducted by Ramanan et al 7.

For male: physical height = 660.290 + 72.970 (55 
CL) 

For female: Physical height = -187.942 + 194.818 
(52 CL) 

The results were analysed, compared and tabulated.

Fig 1: Measuring crown length using digital vernier calliper
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    Results

Comparison of height, clinical crown length and 
height determination from formula among males and 
females is shown in table 1. There is a significant 
difference between males and females for physical 
height. Also, there was a significant difference between 

males and females crown length and physical height for 
tooth number 52 and 55. With the respective values, 
a positive correlation was found between the clinical 
crown length and height of the child in male and female 
children. 

Table 1: Comparison of height, clinical crown length and height prediction using formula among males and 
females

 
S:no

Females Males

Physical 
Height (Mm)

Clinical Crown 
Length Of 52 
(Mm)

Height Prediction 
Using Formula

Physical 
Height (Mm)

Clinical Crown 
Length Of 55 
(Mm)

Height Prediction 
Using Formula

1 850 5.47 878 8777 5.76 1081

2 870 5.41 866 8660 5.91 1092

3 850 5.42 868 8680 5.74 1079

4 870 5.53 889 8894 5.63 1071

5 910 5.67 917 9167 5.64 1072

6 910 5.65 913 9128 5.93 1093

7 980 5.73 928 9284 5.81 1084

8 1010 5.89 960 9595 5.75 1080

9 950 5.78 938 9381 5.81 1084

10 940 5.69 921 1090 5.79 1083

11 910 5.61 905 1070 5.71 1077

12 940 5.72 926 1080 5.7 1076

13 980 5.96 973 1060 5.82 1085

14 940 5.89 960 1070 5.91 1092

15 990 5.82 946 1080 5.76 1081

16 890 5.46 876 1070 5.81 1084

17 1010 5.89 960 1100 5.84 1086

18 980 5.75 932 1060 5.81 1084

19 880 5.42 868 1050 5.43 1057

20 890 5.39 862 1080 5.64 1072

21 850 5.45 874 1060 5.78 1082

22 890 5.42 868

23 910 5.36 856

24 840 5.19 823
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Discussion

Identification of skeletal remains or mutilated 
bodies is of utmost importance in medico-legal practice. 
Biological parameter such as age, sex, ancestry and 
stature is unique for each individual and is required 
to establish a biological profile. Estimation of these 
parameters from human remains narrow downs the 
pool of victims to match and provides more definitive 
markers for final confirmation 8. In identification of 
unknown human from remains, stature estimation is a 
preliminary investigation. 

Anatomical and mathematical methods are generally 
used to estimate stature, based on the completeness 
and condition of remains. In anatomical method, the 
superior-inferior measurements of skeletal remains 
are used to estimate stature, while the mathematical 
method involves extrapolation of living stature from 
one or multiple bones/parts 9. Among the mathematical 
methods regression analysis is considered as the best 
and most reliable method 10. The tendency of tooth 
crown dimensions to have a moderate correlation to 
stature particularly when compared to long bones may 
be attributed to their differences in the time of growth 
completion. Although teeth and the long bones are 
mesenchymal in origin, the differences in their timing 
of growth completion probably render tooth crown 
dimensions with only moderate correlation to stature 5. 

Various studies in the past have dealt on this issue 
with differing results. Jaywardena CK et al attempted 
to correlate the tooth length (crown and root length) 
with body height in Sri Lankan population and found 
no statistical relationship between the two parameters11. 
Sterrett JD et al 12 analysed the width/length ratios 
of maxillary anterior teeth and tried to determine a 
relationship with height. No definite correlations were 
found between height of the individual and height of 
the tooth though the authors did find internal statistical 
correlations between male and female heights and the 
width/length ratios. Ramanan et al derived mathematical 
equations based on linear stepwise forward regression 
analysis. Height prediction was done using the formula 
for male child = 660.290 + 72.970 (55 CL), and female 
child = −187.942 + 194.818 (52 CL) 7.

The present study shows significant values regarding 
the correlation between the clinical crown length and 
height of the child for 52 in females and 55 in male 

sample. While some of didn’t show significant values. 
The main reason behind this could be environmental 
factors, ethnic group, gender etc. Though the present 
study is a pilot study we have got significant results 
which can indeed help the forensic odontologist to 
estimate the height of the child for identification purpose 
but in order to find more significant results more studies 
with larger sample size should be done. 

Conclusion

Clinical height of the crown is seen to have a positive 
relationship with the physical height of the children thus 
it can play an important role in forensic odontology in 
identification of deceased individuals.

Conflict of Interest: None declared.

Source of Funding: None.

Ethical Clearance: The study was approved by the 
Institutional Review Board.

References

1. Preethi S, Einstein A, Sivapathasundharam B. 
Awarness of forensic odontology among dental 
practitioners in Chennai: A knowledge, attitude, 
practice study. J Forensic Dent Sci. 2011;3:63–6.

2. Beginning of forensic dentistry. [Last accessed 
on 2014 Jun 15]. Available from:http://
forensicdentistry2012.blogspot.in/2013/01/
beginning-offorensic-dentistry.html

3. K. P. Divakar. Forensic Odontology: The New 
Dimension in Dental Analysis. Int J Biomed Sci 
2017; 13 (1): 1-5.

4. Disaster victim identification. Catherine Adams. 
Forensic Odontology: An Essential Guide, First 
Edition. John Wiley & Sons, Ltd. 2014.

5. Prabhu S, Acharya AB, Muddapur MV. Are teeth 
useful in estimating stature? J Forensic Leg Med 
2013;20:4604.

6. Krishan K. Estimation of stature from cephalo-
facial anthropometry in North Indian population. 
Forensic Sci Int 2008;181(1e3):52.e1e6.

7. Ramanna C, Venkatesh V Kamath, Sharada C, 
Srikanth N. Determination of physical height from 
crown dimensions of deciduous tooth: A dental 
morphometric study. J Indian Soc Pedod Prev Dent 
2016; 34:262-8.



 Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4         27       

8. Ahmed AA, Taha S. Cephalofacial analysis to 
estimate stature in a Sudanese population. Leg Med 
(Tokyo) 2016;20:806.

9. Lundy JK. The mathematical versus anatomical 
methods of stature estimate from long bones. Am J 
Forensic Med Pathol 1985;6:736.

10.  Krishan K, Kanchan T, Sharma A. Multiplication 
factor versus regression analysis in stature estimation 
from hand and foot dimensions. J Forensic Leg Med 
2012;19:2114.

11. Jayawardena CK, Abesundara AP, Nanayakkarra 
DC, Chandrasekhara MS. Age-related changes in 
crown and root length in Sri Lankan Sinhalese. J 
Oral Sci. 2009; 51(4): 587-592.

12. Prabhu S, Acharya AB, Muddapur MV. Are teeth 
useful in determining stature? J Forensic Legal 
Med. 2013; 20(5): 460-464.



Original Article

Patterns of Violent Asphyxial Deaths in Jammu  
Region: A 6 Year Retrospective Study

Sandhya Arora1, Deepti Mahajan2

1Associate Professor, Department of Forensic Medicine, 2Associate Professor,  
Department of Pathology, Government Medical College, Jammu

Abstract

Deaths due to asphyxia constitute a significant proportion of the medicolegal autopsies conducted at 
Government Medical College Jammu. This retrospective study, extending over a 6 year period from January 
2012 to December 2017, was conducted in the Department of Forensic Medicine, Government Medical 
Jammu to analyze the patterns of violent asphyxial deaths. The histopathology slides from the lungs and skin 
from ligature mark were reviewed in 50 cases of violent asphyxial deaths in the Department of Pathology, 
Government Medical College Jammu.

Hanging (64.17% of the cases) was the commonest form of asphyxial death followed by drowning (32.39%), 
strangulation (2.49%), choking (0.31%), traumatic asphyxia (0.31%) and carbon monoxide poisoning 
(0.31%). Males outnumbered females across all age-groups (M:F=2.3:1).  Nearly 90% of asphyxial deaths 
were observed in cases 11 to 50 years of age with extremes of age accounting for 10% of the cases only. All 
hangings were suicidal and all strangulations homicidal. Drowning deaths were either suicidal or accidental. 
5 cases of complex suicide were observed. 

Cyanosis, congestion and petechial haemorrhages were the salient post-mortem features in asphyxial deaths. 
Ligature mark and fine froth at nose and mouth were the most important findings in cases of hanging/
strangulation and drowning respectively.

The important morphological changes observed in the lungs included vascular congestion, interstitial and/or 
intra-alveolar oedema and haemorrhage. Presence of intra-alveolar oedema was the most consistent finding 
in drowning deaths. Skin from ligature mark showed a vital reaction in the form of congestion, oedema, 
haemorrhage or inflammation.

Key words: violent asphyxial deaths, histopathology, lung. 

Introduction

The term asphyxia is derived from the Greek word 
meaning pulselessness. Actually Asphyxia is best 
described as an interference with respiration due to any 
cause – Mechanical, Environmental or Toxic.1 The use 
of the term asphyxia in the field of Forensic Medicine 
is restricted to those forms of oxygen lack which result 
from mechanical interference with the process of 
respiration. The fact that these conditions are associated 
with violence provides a sound basis to use this term 
in such a restricted sense. Violent deaths of common 

occurrence which may be classified as asphyxial deaths 
include hanging, strangulation, throttling, suffocation 
(smothering, choking, traumatic asphyxia) and 
drowning.2

Material and Method

This retrospective study was conducted in the 
Department of Forensic Medicine, Government Medical 
College Jammu and extended over a 6 year period 
from January 2012 to December 2017. After clearance 
from the Institutional Ethical Committee, the cases 

DOI Number: 10.5958/0973-9130.2019.00256.1 



 Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4         29       

of deaths due to asphyxia, that had been subjected to 
a medicolegal autopsy at the mortuary of Government 
Medical College Jammu during this period, were 
included in the study. A total of 321 cases of violent 
asphyxial deaths were recorded during this period. The 
data was collected from the autopsy records (office 
record) and a careful analysis was done with regards to 
the type and pattern of asphyxial death, the age and sex 
distribution and the common post-mortem findings in 
different types of asphyxial deaths. A detailed scrutiny 
of the histopathology reports from lungs and skin from 
ligature mark (wherever applicable) was done in 50 out 
of the 321 cases. The haematoxylin and eosin stained 
histopathology slides were retrieved and reviewed in the 
Department of Pathology, Government Medical College 
Jammu. 

Results

Hanging, accounting for 64.17% of the cases, was the 
most common cause of death due to asphyxia followed 
by drowning with 32.39% cases and strangulation with 
2.49% cases. The study included one case each of 
carbon monoxide poisoning, traumatic asphyxia and 
choking due to foreign body aspiration. Males greatly 

outnumbered females with a male to female ratio of 
2.3:1(Table-1).

Table 1: Patterns of asphyxial deaths and their 
gender distribution

Pattern of death Male Female Total

Hanging 134 72 206 (64.17%)

Drowning 83 21 104 (32.39%)

Strangulation 4 4 8 (2.49%)

Choking - 1 1(0.31%)

Traumatic asphyxia 1 - 1(0.31%)

CO poisoning 1 - 1(0.31%)

Total 223 98 321(100%)

Table 2: Age distribution in asphyxial deaths

Age (years) Hanging Drowning Strangulation Others Total

0-10 0 5 0 1 6(1.86%)

11-20 39 10 4 0 53(16.51%)

21-30 80 17 2 0 99(30.84%)

31-40 50 30 1 0 81(25.23%)

41-50 24 26 1 2 53(16.51%)

51-60 9 6 0 0 15(4.67%)

61-70 3 4 0 0 7(2.18%)

71-80 1 5 0 0 6(1.86%)

>80 0 1 0 0 1(0.31%)

Total 206 104 8 3 321(100%)
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Nearly 90% of asphyxial deaths were observed 
in cases 11 to 50 years of age with extremes of age 
accounting for 10% of the cases only (Table-2).

As was true for all asphyxial deaths, males 
outnumbered females in deaths due to hanging. Majority 
of males who died of hanging were 21-40 years of age 
where as most of the females were in the age group 
of 11-30 years. Hanging is suicidal unless proved 
otherwise. Dupatta was the preferred ligature material 
with females. The other commonly used materials were 
ropes, wires, bed sheets etc. The common post-mortem 
findings included a ligature mark that extended obliquely 
upwards mostly above the level of the thyroid cartilage, 
deficient at the site of the knot. Congestion and/or 
cyanosis of the face and eyeballs, petechiae, protrusion 
of the tongue, dribbling of saliva, glove and stocking 
type of post mortem lividity, semen incontinence were 
the other features observed in varying proportions. In 
30 cases of hanging histopathology slides of the skin 
from ligature mark and the lungs, were reviewed. A 
vital reaction in the form of vascular congestion with or 
without an inflammatory infiltrate were observed in 16 
of the skin tissues. Sections from the lung showed mostly 
vascular congestion with a variable degree of interstitial 
and/or intra-alveolar oedema or microhemorrhages. The 
histologic features in lungs represented the morphologic 
determinants of a wider acute lung injury and were non-
specific. Aluminium phosphide poisoning was detected 
in one case of hanging on chemical examination of 
viscera, indicating complex suicide.

Drowning accounted for 32.4% of the asphyxial 
deaths. The age of drowning cases spanned a wider 
range, the youngest being a 1.5 year old female child and 
the oldest an 85 year old male. The male to female ratio 
in drowning deaths was approximately 4:1. Drowning is 
mostly accidental or suicidal. Detection of aluminium 
phosphide or organophosphorous poisoning on chemical 
examination of viscera in four cases indicated complex 
suicide. In two cases ethyl alcohol intoxication was 
observed that pointed to accidental drowning. Drowning 
in extremes of age was also more likely to be accidental. 
The post-mortem findings were variable, the most 
consistent feature being fine copious blood tinged froth 
in the lungs and air passages. Presence of sand or mud 
in trachea or washerman’s hands and feet were observed 

to a variable degree. Lungs were voluminous and 
oedematous in majority of the cases. However, in many 
cases, decomposition changes were well advanced and 
typical signs of drowning were absent. Histopathology 
slides from the lungs were reviewed in 14 cases of 
drowning and revealed distended alveoli filled with 
clear or blood-tinged fluid and vascular congestion in 8 
cases (Figure 1), the remaining showing autolysed lung 
tissue.

Deaths due to strangulation comprised approximately 
2.5% of the violent asphyxial deaths with a male to female 
ratio of 1:1. The youngest was a 19 year old female 
while the oldest was a 49 year old male. Strangulation is 
homicidal unless proved otherwise. Cyanosis of the face 
and tongue-bite or bruising were seen in all the cases. 
The ligature mark was mostly circular and continuous, 
running below the level of thyroid cartilage in 5 cases 
and at the level of thyroid cartilage in 3 cases. A rope or 
a wire were the ligature materials most frequently used. 
The skin and the subcutaneous tissue at the ligature 
site were ecchymosed and the larynx and trachea were 
oedematous and congested. Histology in 5 cases from 
the skin flap showed haemorrhage and congestion in 
the dermis and subcutaneous tissue (Figure 2) while the 
lungs showed features of acute lung injury. 

The study comprised one case each of choking, 
traumatic asphyxia and carbon monoxide poisoning. 
Choking was due to aspiration of a grain of maize 
in a 1.5 year old female child. Autopsy revealed 
the foreign body in the right bronchus with marked 
congestion and oedema of the larynx, trachea and the 
lungs. Histopathology showed oedema, congestion, 
haemorrhage and inflammation in the lungs and these 
features were more pronounced on the right side. A 45 
year old male was buried under a mound of clay while 
digging a well, resulting in death due to traumatic 
asphyxia. Death due to carbon monoxide poisoning was 
observed in a 50 year old male. Post mortem lividity and 
the viscera were cherry red in colour. CO poisoning was 
confirmed on chemical analysis of the blood sample. The 
manner of death was accidental in all the three cases.
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Figure 1 Photomicrograph of lung in drowning showing 
marked congestion and intra-alveolar oedema

Figure 2 Photomicrograph of skin from ligature mark in a 
case of strangulation showing congestion and haemorrhage 
in dermis and subcutaneous tissue.

Discussion

Deaths due to asphyxia represent a significant 
proportion of medicolegal autopsies with hanging 
accounting for majority of the cases. The reported 
incidence of asphyxial deaths   varies from 40% to 
85% for hanging, 20% to 30% for drowning, <1% to 
nearly 9% for ligature strangulation, <1% to 2% for 
choking and <1% to 2% for traumatic asphyxia.3,4,5,6,7,8 
All hangings are suicidal events and all strangulations 
are homicidal unless proved otherwise, thus leading 
to the inference that suicide is the commonest manner 
of asphyxial death.4,7 The observations in the present 
study are in concordance with those reported in medical 
literature. Azmak et al3 reported 8.6% cases of CO 
poisoning, though a single case (0.34%) was observed 
in this study.

In the present study males outnumbered females in 
all types of violent asphyxial deaths (M:F=2.3:1) except 

for strangulation (M:F=1:1). Nearly 90% of the cases 
fell in the age group of 11to 50 years, the incidence 
of asphyxial deaths being minimum in extremes of 
age. The male preponderance was seen across all age 
groups, though  females resorted to suicidal hanging at 
a younger age (11to30years), in comparison to males 
(21to40years). Drowning deaths were mostly suicidal or 
accidental and showed a wider and more evenly spaced 
age distribution. A striking male preponderance (61% 
to 82%) has been reported in cases of violent asphyxial 
deaths, across all age groups, in medical literature.3,5,6,7,8 
Hanging is the preferred method of suicide because it is 
painless, the materials required are easily available, a 
wide range of ligatures can be used and the method has 
a high mortality rate.5

 In this study we came across 5 cases of complex 
suicide, one of aluminium phosphide poisoning 
combined with hanging and 4 cases of drowning with 
either aluminium phosphide or organophosphorous 
poisoning. The term complex suicide stands for suicide 
committed by using more than one method especially 
when the method fails or works too slow or proves to 
be too painful. In planned complex suicides, typically 
two of the generally common methods of suicide e.g. 
ingestion of medicines or poisons, hanging, use of 
firearms, drowning etc. are combined.9

Poverty, unemployment and financial, emotional 
or marital stresses are the likely causes that lead to 
suicides. In females emotional and marital stresses and 
in students increased competition for better performance 
in examinations are the main reason behind suicides.5

The post-mortem findings common to all asphyxial 
deaths have been described in detail in standard 
literature and include cyanosis of face with petechial 
haemorrhages, prominent and congested eyeballs, blood 
stained froth in air passages, swollen or bitten tongue 
and relaxed sphincters.1,2 In deaths due to ligature 
around neck (hanging/strangulation) the appearance 
of ligature mark and in drowning deaths fine froth at 
nose and mouth are the important signs. The ligature 
mark is usually above thyroid cartilage, incomplete and 
directed obliquely upwards in cases of hanging where 
as it is circular, complete and below the level of thyroid 
cartilage in strangulation. Underlying subcutaneous 
tissue is pale/glistening in hanging but ecchymosed in 
strangulation.2 The autopsy findings observed in the 
present study are very much in agreement with those 
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mentioned above.

On histopathological evaluation of lungs in 50 
cases of violent asphyxial deaths in this study, the 
prominent morphological features observed included 
vascular congestion, interstitial and/or intra-alveolar 
oedema and haemorrhage in varying proportion with 
intra-alveolar oedema being the most consistent finding 
in deaths due to drowning. It has been reported that 
histopathologic features like alveolar overinsufflation/
collapse, bronchiolar constriction/dilatation, congestion, 
interstitial oedema and alveolar haemorrhage are more 
commonly observed in lungs of hanging while the only 
histological finding that is more commonly noticed 
in lungs of drowning is intra-alveolar oedema.10,11 
Congestion, septal haemorrhage and presence of foreign 
body characterize deaths due to aspiration.10 The single 
case of foreign body aspiration (choking) included in the 
present study also revealed a grain of maize enmeshed 
in mucus and blood in the right bronchus with marked 
congestion, oedema and haemorrhage in the lung tissue.

Conclusion

Violent asphyxial deaths constitute a major chunk 
of medicolegal autopsies in our set-up with hanging and 
drowning topping the list. In this study, the first of its kind 
in Jammu region, an attempt has been made to delineate 
the major patterns of violent asphyxial deaths and to 
record the salient features in each. The post-mortem 
findings were corroborated with the histopathologic 
findings to provide a sound scientific foundation for 
understanding the underlying mechanisms that result in 
asphyxial deaths.

Conflict of Interest – Nil.

Ethical Clearance: Taken from the Institutional 
Ethical Committee, Government Medical College 
Jammu.

Source of Gunding – Nil.

References

1. Saukko P, Knight B. Knight’s Forensic Pathology. 
3rd edn. London: Arnold Publisher; 2004: p 352-
411.

2. Subrahmanyam BV (ed). Parikh’s Textbook of 
Medical Jurisprudence, Forensic Medicine and 
Toxicology. 7th edn. New Delhi: CBS Publishers 
and Distributors; 2016: p 165-197.

3. Azmak D. Asphyxial Deaths: A Retrospective 
Study and Review of Literature. Am J Forensic 
Med Pathol 2006; 27(2): 134-144.

4. Rahman MM, Haque MR, Bose PK. Violent 
Asphyxial Death: A Study in Dinajpur Medical 
College, Dinajpur. J Enam Med Col 2013; 3(2): p 
91-93.

5. Gupta VP, Mahanta P. A Study of Asphyxial Death 
Cases in Medicolegal Autopsy. International J 
Health Research Medicolegal Practice 2016; 2(2): 
p 86-89.

6. Russo MC, Verzeletti A, Piras M, De Ferrari F. Am 
J Forensic Med Pathol 2016; 37(3): p 141-145.

7. Dakhankar S, Maled V. Pattern of Asphyxial 
Deaths in Kolhapur District of Maharashtra. Med 
Pulse International Medical Journal 2016; 3(12): p 
1093-1096.

8. Singh B, Ghosh M, Sangal A, Srivastava AK. 
International Archives of Biomedical and Clinical 
Research 2017; 3(2): p 104-107.

9.  Bohnert M, Polak S. Complex suicides—a review 
of the literature. Arch Kriminol 2004; 213(5-6): 
p138-53.

10.  Delmonte C, Capelozzi VL. Morphologic 
determinants of asphyxia in lungs: a semiquantitative 
study in forensic autopsies. Am J Forensic Med 
Pathol 2001; 22(2): 139-49.

11. Chaudhari KM, Keoliya AN, Shrigiriwar MB et 
al. Histopathology Findings of Asphyxia in Lungs 
of Hanging and Drowning Deaths. Medico-Legal 
Update 2016; 16(1): p 138-142. 



Original Research Article

Age Related Changes in Accidental Contusion at  
Tertiary Care Centre

Swapnil Patond1, Prakash Mohite2, Sudhir Ninave3, Pawan Wankhade4, Varsha Pande5

1Associate Professor, 2Professor, 3Professor & Head, Department of Forensic Medicine JNMC, DMIMS, Wardha, 
Maharashtra, 4Associate Professor, Department of Forensic Medicine CCMMC, Durg, Chhattisgarh,  

5Assistant Professor, Department of Anatomy JNMC, DMIMS, Wardha, Maharashtra

Abstract

Introduction: Estimation of age of contusion plays a very important role in medicolegal cases. Contusion 
is defined as infiltration of extravasated blood into the subcutaneous tissues resulting from rupture of small 
blood vessels due to application of blunt force. Approximate Age of contusions is usually determined based 
on their colour. 

Aim & Objective: 

To identify the colour changes in contusion in order to determine age of appearance.

To compare differences in colour changes of contusion based previous studies.

Material and Method: 90 cases of contusion of known ages were examined by expert to estimate the 
age. The time of infliction of injury i:e contusion and its mechanism was obtained by taking history from 
the victim and accompanying person & its site , size or dimension and colour of injured tissue along with 
some collaborative findings present around the injury were noted. Values were recorded for each bruise and 
statistically analyzed.

Results: findings of Present study supported a previous conclusion that color and intensity of colour were the 
most commonly used feature to determine the age of contusion, visual evaluation which is an approximate 
method for ageing of contusion. 

Conclusions: The most common finding found in change of colour of injured tissue was yellow which was 
most significant. The occurrence of blue, bluish black colour was of lesser implication. However, results 
within subjects suggested that there may be individual variation in haemoglobin metabolism.

Key works: Contusion, Age estimation, Injury. 

Introduction

Determination of time of infliction of injury for 
both and post-mortem medicolegal cases important as 
it helps in identification of culprit and help the judicial 

to award the punishment. Age of contusion is generally 
estimate by naked eye examination. Contusions are 
a major group of mechanical injuries produced by 
blunt force in various accidental cases1. The accurate 
interpretation of bruise is essential in order to understand 
how a victim has been injured thus helping to find out 
the approximate age of injury. A bruise is an area of 
haemorrhage into soft tissue due to rupture of blood 
vessels caused by blunt trauma2. Contusion are a much 
neglected branch of injuries, these words were delivered 

Corresponding  Author:
Dr. Prakash Mohite 
Professor, Department of Forensic Medicine 
JNMC, DMIMS ,Wardha.
E-mail: drprakashmohite@rediffmail.com
Mob.: 9850397120

DOI Number: 10.5958/0973-9130.2019.00257.3 



 34        Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4   

by the late Sir Bernard Spilsbury in an address to the 
Medico-Legal Society in 19387.Therefore the present 
study was conducted with the aim of documenting the 
colour changes observed in contusion to estimate the 
age of injury.

Aims & Objective:  

To identify the colour changes in contusion in order 
to determine age of appearance

To compare differences in colour changes of 
contusion based previous studies.

Material and Method

Study Design: 

In the given study patients with injury coming to 
the emergency department  with accidental contusion 
where time of infliction know were included to know 
the accuracy of age of contusion . 

Approval for the study was granted by institutional 
ethical committee.

Study Setting

The study was carried out at emergency department 
JNMC Wardha. The study was carried out in all eligible 
participants who brought to the emergency department 
during the period of study.

Inclusion criteria:

Patients having mechanical injury with contusion of 
known age. 

Exclusion criteria 

When there were suspected non accidental injuries.

Patient with known medical  bleeding disorders 

Study Protocol

Informed written consent taken from participants 
or guardian in case of minors who were admitted with 
accidental contusion. Once a patient was enrolled.  
Detail Information of mechanical injury, mechanism 
behind the contusion and age of contusion was obtained 
by history with location, colours observe in the injured 
tissue, presence of any other corroborative sign related 
to injuries.

Outcome Measures

The main outcome for this study was to observe, 
determine age bruise from colour changes and compare 
observation with other literature. 

Statistical Analysis: The results were analyzed 
using SPSS software.

Results  

Fifty five male and thirty five female patients were 
covered in the study. Maximum number of cases is in 
the age group 21-30 years (30%) followed by the age 
groups 31-40 years (25%), 41-50 years (20%) of cases 
in each group. Road traffic accidents played a major role 
in causing contusions on various parts of the body. [Table 

1, 2]

In present study red colour of contusion was 
observed in (32)35% cases within 24 hrs. 

The next colour change observed in 28% of cases 
was bluish which persists for first four days, the colour 
became bluish black  by 4th day in 7% of cases, the final 
colour change observed was yellowish is seen by 7th day 
on wards in 14% cases . [Table 1, 2, 3] 

Table 1: Frequency of distribution of colour 
changes of contusions

Colour of Injury Frequency Percentage

Red 32 35.%

Blue 26 28%

Bluish Black 7 7%

Green 12 13%

Yellow 13 14%

Total 90
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Table 2: Comparison of colour of injury and time infliction of injury

Time No.Cases Red Blue Bluish black Green Yellow

24hrs 32 32

2day 17 17

3day 7 7

4day 9 2 7

5day 3 5

6day 2 3

7day 3 4 1

8day 5 1

9day 3 3

10day 9 8

Total 90 32 26 7 12 13

Table 3: Comparison of colour changes of contusion

Authors Red blue Bluish 
purple

Bluish 
black Greenish Yellow Normal

JB Mukherjee 24hrs 2-4 days 5-7days 7 days 14days

KSN Reddy 24hrs Hours-4days 5-6day 7-12 days 14days

JP MODI 24hrs  Hours-4days 5-6days 7-12 days 14-15days

CK Parikh 24hrs 2-4days 5-7days 7-10 days 14-15days

Present study 24hrs 2-4days 5-8 days 7-10 days -

Discussion

The age of bruise can be ascertained with naked eye 
macroscopically from colour changes1.

Indian authors mention around five different stages 
of colour changes starting from infliction of injury till 
the complete stage of healing. The colour changes and 
their pattern of appearance of contusion mentioned 
in the present study was well in accordance with 
those described by the various Indian authors like JB 
Mukherjee, JP Modi, and KSN Reddy.[1,2,3]

All cases of contusion shows red colour within 24 
hours which supporting the view expressed by Bernard 
knight5. Colour of second and third day old contusions 
consistent with the observations expressed Indian 
authors [1, 2, 7, 8]. 

Authors like JB Mukherjee, KSN Reddy, and CK 
Parikh opine that once the bluish black colour sets in it 
can remain till the fourth day and the next colour change 
begins on the fifth day [1, 2, 4]

Fifth day onwards contusion becomes green in 
colour mentioned by JB Mukherjee, JP Modi, KSN 
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Reddy in respective literatures [1, 2, 3]. From 7th days the 
colour of contusions was yellow in maximum number 
of the cases, typical of the pattern in normal healing 
process. 

According to Indian author CK Parikh yellow colour 
can develop in 7 to 10 days4. According to authors KSN 
Reddy and JP Modi yellow colour can develop in 7 to 
12 days2,3. Observations of the present study consistent 
with above observations. [Table-3].

It provides much useful information about wound 
aging and is still irreplaceable.   Wound healing, a 
complex process, is influenced by external and internal 
factors.

According to JB Mukherjee Macroscopically the 
age of bruise can be ascertain from colour changes 
,Histochemical examination of bruised area gives some 
precise idea as to its age or period of infliction, only in 
post mortem cases1. 

Conclusion

Wound healing is complex process which mainly 
relied on multiple external and internal factors.

In various medicolegal cases we have been depend 
on the colour changes as mentioned in text book and 
Literatures for age of contusion.

In present study we observe the colour 
changes occur in contusion with the duration 
in detail. The colour change starts at the 
periphery and extends inwards to the centre.

Within 24 hour of infliction of injury in contusion 
we observe red colour in most of the cases and by the 
second day it turned bluish in colour.  

During the next three days it remained as bluish 
black due to the presence of the pigment, haemosiderin. 

By five to seven days time, it turned green and 
by seventh to tenth day it became yellow. The colour 
changes that occur in a contusion were a more or less 
similar with the described in literature.  

The present study has helped in reaching a 
conclusion regarding the aging process of contusion 
supporting the views observed by various authors 
especially .KSN Reddy, J B. Mukherjee. As experts we 
have been relying on the colour changes documented 
in literature for estimating age of an injury in various 

medicolegal cases. 

The colour changes observed in this study were 
approximately similar with the finding of previous 
standard literatures. 

Healing of injury in injured patient Ethical clearance 
depends on multiple factors like nutrional,  association 
with organic disease ,infection blood disorder etc , hence 
to know the accuracy of time infliction of contusion , 
certain parameters can be fixed which may avoid the 
variability error which can occur due to macroscopic 
examination or gross examination injuries .
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Abstract

This study was undertaken to study the relationship of fingerprint with gender among medical students in 
Yenepoya Medical College over a period of one year.  This prospective study was carried out with a sample 
size of 400, out of which 200 were males and 200 were females, belonging to age group of 17 to 21 
years.  In this study medical student, dental students, physiotherapy students and nursing staff/students 
were included. The study revealed that in males  loops  were  commonest  type  of  fingerprint  pattern  
noticed  n=1198  (59.9%) followed by whorls n=733 (36.6%) and arches n=69 (3.4%).  Same pattern 
was observed in female participants, loops n=1074 (53.7%), followed by whorls n=728 (36.4%) and 
arches n=198 (9.9%).   Composite pattern was not seen in any of the study participants. Overall loops 
were most common type n=2272 (56.8%) of fingerprint pattern observed in both gender.   Further studies 
on different population needs to be conducted which will be true representative of the universe and may 
help to correlate better.

Key Words: Fingerprint, Gender, Medical students

 Introduction

 Finger print (dermatoglyphics) is considered as 
the best tool of identification. Dermatoglyphics is a 
Greek word (derma means skin and glyphics means 
curved).  It is the study  of  dermal  ridge  pattern  
on  the  volar  surface  of  digits,  palm  and  sole1. 
Development of fingerprint is determined partly by 
hereditary and partly by accidental or environmental 
factors which produces stress and tension in the process 
of their growth during the intrauterine life.   It is the 
direct result of surface topography of fetal hand 
during which time ridges form transversally to line of 
growth stress2.  During the third or fourth month of the 
intrauterine life, characteristic ridge pattern is formed 
and the pattern remains same throughout life of an 
individual3,4.  In early pregnancy, any disturbance in the 
intrauterine   growth   which   affects   the   extremities   
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whether   due   to hereditary   or environmental factors 
will result in abnormal fingerprint pattern6,7.

Material and Method

   A prospective study was carried out with a sample 
size of 400 in Yenepoya Medical College over a period 
of one year.  In this study medical student, dental 
students, physiotherapy students and nursing staff/
students were included. A Proforma was prepared on 
plain paper which included the name, age and gender of 
the subject and it was divided into two, marked as right 
hand and left hand, and each further into five columns 
marked as thumb, index –finger, middle- finger, ring- 
finger and little- finger beginning with the right thumb 
as number one (1) and ending with the left little finger 
as number(10).  Ethical clearance was taken from 
Institutional Ethics Committee for the study.  Subjects 
were asked to wash their hand thoroughly with soap and 
water and dry them using a towel. He/she was then asked 
to press his/her fingerprint on the stamp pad and then to 
the paper to transfer the fingerprint impression and the 
same method was repeated for all the fingers of both 
hands. Fingerprint patterns were studied with the help of 
magnifying lens. The distribution of fingerprint pattern 
in both the hands of an individual and its relationship 
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with gender was evaluated and analyzed statistically 
using the formula n= z α2 pq/d2.  Those with birth defect 
or disease, hand deformity due to injury, permanent scar 
on fingers or thumbs, worn fingerprints, extra webbed or 
bandaged finger, congenital absence of fingerprint were 
excluded from the study.

 Results

A total of 400 hundred students participated in the 
study, out of which 200 were males and 200 were 
females, belonging to age group of 17 to 21 years.  
Loop was the most common pattern followed by whorl 
and arches respectively.

Table 1 : Distribution of the Primary 
Fingerprint Patterns of all the Fingers in both the 
hands

Fingerprint pattern Total number Percentage (%)

Loops 2272 56.8%

Whorls 1461 36.5%

Arches 267 6.7%

Total 4000 100%

Table No 2: Sex Wise Distribution of Fingerprint Pattern

Distribution
Pattern

Males
Number
Percentage

Females
Number
Percentage

Total
Number
Percentage

Arches 69 3.4% 198 9.9% 267 6.7%

Loops 1198 59.9% 1074 53.7% 2272 56.8%

Whorls 733 36.6% 728 36.4 1461 36.5%

Total 2000 100% 2000 100% 4000 100%

Table shows the distribution of primary fingerprint 
patterns among males and females.  In males  loops  
were  commonest  type  of  fingerprint  pattern  noticed  
n=1198  (59.9%) followed by whorls n=733 (36.6%) 
and arches n=69 (3.4%).  Same pattern was observed in 
female participants, loops n=1074 (53.7%), followed 
by whorls   n=728 (36.4%) and arches n=198 (9.9%).   
Composite pattern was not seen in any of the study 
participants. Overall loops were most common type 
n=2272 (56.8%) of fingerprint pattern observed in both 
gender.

Discussion

In day to day life crime rate is increasing at an 
alarming rate and fingerprints are the most reliable 
source of identification as fingerprints remains the 
same throughout the life of the person and are not 
alike in two individuals. Present study was conducted 
among 400 students, out of which 200 were males 
and 200 were females belonging to the age group of 17 
to 21 years.
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Table 3: Comparison of Fingerprint Pattern among Various Studies

Author Year Sample size Study population Result
(fingerprint pattern)

Bharadwaja A et al
8

2001

N=300

Male: Female

2.4: 1

Ajmer population
Loops=51.87% Whorls=35.83% 
Arches=12.30%

Sangam MR et al9 2009

N=506

Male: Female

1.12: 1

Chinakakani, Guntur, 
India

Loops=56.2% Whorls=39.4% 
Arches=4.4%

Deopa D et al10 2010

N=140

Males=65

Females=75

Haldwani, India
Loops=58.29% Whorls=37% 
Arches=4.71%

Fayrouz NE et al11 2010

N=305

Male: Female

1.2: 1

Libyan population
Loops=50.5% Whorls=37% 
Arches=4.71%

Eboh EO12 2011 N=490 Abraka population
Loops=55.8% Whorls=28.6% 
Arches=15.7%

Ekanem AU et al13 2014

N=400

Males=200

Females=200

Nigerian population Loops=56% Whorls=30.8% Arches=13%

Manoranjitham RMS
et al14 2015

N=600

Males=267

Females=333

Perambalur
South India

Loops=57.7% Whorls=33.9% 
Arches=6.9%

Radhika RH15 2016

N=100

Males=27

Females=73

Chittur, Palakkad, 
India

Loops=54.2% Whorls=40.7% Arches=6%

Present study 2016
N=400

Males-200

Females-200

Mangalore 
population

Loops-56.8% Whorls-36.5% Arches-6.7%
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In comparison with above mentioned studies, 
Bharadwaja et al (2001)8 on Ajmer population, Sangam 
MR et al (2009)9 on Chinakakani, Guntur population , 
Fayrouz  NE et al (2010)11  on Libyan  population ,  
Ekanem  AU  et  al (2014)13 on Nigerian population, 
Manoranjitham RMS et al (2015)14 on Perambalur 
population and Radhika.R.H.(2016)15 on Chittur, 
Palakkad population,  loops were seen in more than 
50% of cases followed by whorls and arches.  Although 
there is slight variation in percentage of preponderance, 
this is consistent.  Similar observation was also found in 
present study which showed loop as the most common 
n=2272 (56.8%) fingerprint pattern followed by whorl 
n=1461 (36.5%) and arch n=267 (6.7%).   In all the 
studies conducted on Indian population and Libyan 
population  percentage  of  arches  ranged  between  
4.4%  to  12.67%,  whereas  studies conducted by Eboh 
EO (2011)12 on Abraka population and Ekanem AU 
et al (2014)13  on Nigerian population showed more 
percentage of arches i.e. 15.7% and 13% respectively.

Conclusion

The present study showed  that in  males  loops  
were  commonest  type  of  fingerprint  pattern  followed 
by whorls and arches.   Same pattern was observed in 
female participants.  Composite pattern was not seen 
in any of the study participants. Overall loops were 
most common type n=2272 (56.8%) of fingerprint 
pattern observed in both genders.

Results from this limited population cannot be 
projected as a predictor because of inability to establish 
strong association.   Further studies on different 
population needs to be conducted which will be true 
representative of the universe and may help to correlate 
better.
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Abstract

Stature is one of the most impressive factors for personal identification, hence occupies a unique position 
in medicolegal cases and in the anthropological research areas.  A cross sectional study was carried out 
on healthy 150 males and 150 females belonging to the age group of  18 years to 25 year. The stature 
and foot length of both the sides of the individuals were measured. The stature was measured as vertical 
distance from vertex to the floor in mid-sagittal plane with the help of stadiometer.  The statistical analysis 
showed the correlations between stature and various parameters studied in males and females were found to 
be statistically significant. The highest correlation coefficient was obtained for left foot length and stature 
(0.707) among males. Similarly, in females, the lowest correlation coefficient was obtained for right foot 
length (0.510). Simple and multiple linear regression equations have been derived from the collected data 
which can be appropriately used in determining stature in case of fragmented and mutilated remains.
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Introduction

Anthropometry is an extensive application in 
forensic sciences and is used to ease the law enforcement 
agencies in achieving individual’s identity in case of 
unidentified human remains1.  This typically takes 
the form of collecting and analyzing human skeletal 
remains to help identify victims and reconstruct the 
events surrounding their death2.  Anthropometry has 
been proven to be a reliable technique to measure body 
parts3, 4, 5and with measurement data, the examiner is 
able to quantify the degree of difference or similarity 
and state how much confidence can be placed in this 
interpretation6.  Identification of an individual is main 
objective in forensic investigation which is the mainstay 
of forensic analysis7. The four fundamental biological 

attributes that forensic anthropologists estimate are 
sex, stature, age, and ancestry8, 9.  Among the four 
fundamental biological attributes stature estimation 
is central dogma in anthropo-forensic examinations 
and is one of the important and useful anthropometric 
parameter that helps in determining the identity of 
the person10.  The relationship of stature to the length 
of bones differ among populations and different 
regression equations are required for individuals 
belonging to different populations11, 12 as  racial, ethnic 
and nutritional factors play an important role in human 
development and growth13.   So there are interracial and 
intergeographical differences in measurements and their 
correlation with stature14.  Till date most of the workers 
on stature estimation, have used the length of bones such 
as femur, tibia, humerus, radius etc15.  But not much of 
studies have been done for the estimation of stature from 
percutaneous measurements of foot length. It has been 
universally concluded that the linear regression equation 
provides the best estimates for stature estimation from 
bone length16. 

.

This research provides result in the 
form of quantitative data that will aid in strengthening 
the reliability of hand and foot lengths as a potential 
tool for stature estimation. There are in fact literatures 
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citing the use of foot length in estimation of height17
.
  

This information will be highly importance to Forensic 
experts and anthropologist for determination of stature 
from the fragmentary remains.

Methodology 

A cross sectional study was carried out with a 
sample size of 300, out of which 150 males and 150 
females belonging to age group of 18-25 years.  The 
study was taken up to study the relationship between 
foot length and stature.  Ethical clearance was taken 
from institutional ethical committee for the study.  All 
the measurement of feet of both sides along with stature 
was taken using standard anthropometric instruments 
in centimeters (cm) to the nearest millimeter.  All the 
measurements were obtained in well-lighted room and at 
a fixed time in afternoon at 2pm to 4pm, to avoid diurnal 
variations if any.  To avoid inter observer error all the 
measurements were recorded by one observer only.  The 
measurements were recorded three times for precision 
on a Performa.  In this study, stature was measured 
by stadiometer. Before taking the measurement each 
individual was asked to remove their shoes and was 
asked to stand on the flat platform of the stadiometer. 
The heels were placed together, touching the base of the 
vertical board and medial borders of the feet at an angle of 
60•. Scapulae (shoulder blade) and buttock and posterior 
aspect of the cranium touching the wall and palms of 
the hand were turned inwards and fingers horizontally 
pointing downwards. The head was placed in the 
Frankfort’s horizontal plane. This plane is represented 
as the line drawn between the lowest point on the orbit 
and the highest point on the margin of the auditory 
meatus18.  The movable rod of the Anthropometer was 
brought down in contact with the vertex (superior point 
of the head) in the mid sagittal plane19, 20.  In this study 
foot measurements were taken in standing position and 
individuals were asked to remove their shoes and were 
asked to stand upright on a flat surface bearing equal 
pressures on both the feet. Next, the spreading caliper 
was horizontally placed along the medial border of the 
foot. One arm of the caliper was placed on the pternion, 
another was approximated to the acropodion and the 
measurement was recorded. This was repeated three 
times and means length was calculated to reduce error.  
Individuals with any musculo-skeletal deformity like 
kyphosis, scoliosis, poliomyelitis; trauma, amputation 
(surgical or accidental) and nails extending over the 

end of toe were excluded from the study.  All the 
comparison, Pearson correlation and regression equation 
were obtained by using SPSS software.  To evaluate the 
statistical differences between the interpretations of right 
and left sides, in male and female, of the study sample 
population, un-paired sample‘t’ test was performed.

RESULTS

A cross sectional study was conducted on 300 
healthy adult individuals (150 males and 150 females) 
aged between 18-25 years. Stature and foot length of 
the each individual were measured. An effort was made 
to correlate the measurements of foot length with the 
stature and also to compute regression equations for the 
estimation of stature.  Majority of the participants (35%) 
were of 19years and least (1.3%) were of 24 years. In 
the study population the average stature of female 
153.47±6.3cms and the average stature in the males 
were 167.34 ±7.4cms respectively.

Table 1: Descriptive statistics of parameters 
studied in total sample population including 
both males and females. All the parameters were 
measured in centimeters.

LFL RFL STATURE

Count 300 300 300

Mean 24.60 24.78 160.41

Standard 
Deviation 1.659 1.703 9.773

Range 8.4 8.8 51.0

Median 24.5 24.6 160.0

Minimum 21.2 21.2 138.0

Maximum 29.6 30.0 189.0

The average stature of total sample population was 
160.41±9.77 cms and it varied between 138 cms to 189 
cms. The average foot length of left side and right side 
were 24.60±1.65 cms and 24.78±1.70 cms.
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Table 2: Unpaired ‘t’ test showing statistical 
difference between males and Females.

Samples T df ‘p’ value

Male LFL – Female 
LFL 15.973 298 < 0.001

Male RFL – Female 
RFL 16.478 298 < 0.001

The p value is significant.

The table indicates that the statistical difference 
between male and female observations were significant 
(P<0.001).

Table 3: Depicting Correlation between the 
dependent variable (stature) and the explanatory 
variables (LFL and RFL) in both males and females 
of the sample population (total sample).

Parameters Pearson correlation coefficient 
(r) ‘p’ value

LFL 0.823 < 0.001

RFL 0.826 < 0.001

In both genders of the total sample population, both 
parameters showed positive correlations with the stature, 
statistically significant (P < 0.001).  It was also noticed 
that in females, stature had the highest correlation with 
right foot length (r = 0.826) and lowest correlation with 
left foot length (r = 0.823).

TABLE 4: Illustrating regression coefficients and their SE of all possible (simple and multiple) linear 
regression equations for both genders (male and female) of the total sample (BGT - both genders together).

Sex DV EV A b1 SE

male 
S LFL 74.128 3.624 0.298

S RFL 74.256 3.587 0.287

Female 
S LFL 60.616 3.956 0.444

S RFL 61.656 3.890 0.459

BGT
S LFL 41.107 4.850 0.194

S RFL 42.967 4.740 0.188

Table 4 shows the Dependent Variable (DV) and Explanatory Variables (EV) in LFL and RFL.  And in the table 
‘a’ is constant, whereas b1 is regression coefficients of independent variables.

Table 5: Multiple coefficients R, R2, Adjusted R2 and SEE values of all possible (simple and multiple) 
linear regression equations with respect to males, females and, both genders together (BGT) of the sample 
population.

Sex DV EV R R2 Adjusted R2 SEE

Male 
S LFL 0.707 0.500 0.497 5.235

S RFL 0.716 0.513 0.510 5.169

Female
S LFL 0.591 0.349 0.345 5.137

S RFL 0.572 0.327 0.323 5.225

BGT
S LFL 0.823 0.678 0.677 5.554

S RFL 0.826 0.682 0.681 5.521
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The calculated values of the multiple correlation 
coefficients R, R2, Adjusted R2 and Standard Error 
of Estimate (SEE) of all possible simple and multiple 
linear regression equations for males, females and 
both genders together (total population) in the sample 
population are depicted in table 5.

Table 6: Multiple regression equations for 
various parameters calculated in both the gender of 
the sample population (total sample).

Stature = 32.937 + 4.369(LHL) + 2.083(LFL)

Stature = 33.526 + 4.722(RHL) + 1.767(RFL)

The best multiple regression model for overall 
study with maximum values for the coefficients of 
determination R2 as 0.881, adjusted R2 as 0.776 and 
with the low SEE value of 4.636 was as follows,

Stature = 33.526 + 4.722(RHL) + 1.767(RFL)

It was comprehended that multiple regression 
models were with maximum values of R, R2, and 
adjusted R2 and with lowest values of SEE. Therefore 
the analysis of these results suggested that multiple 
regression equations were the best indicators of stature 
estimation compared to linear regression equations.

Discussion

The present study was undertaken to correlate foot 
length with stature estimation in three hundred healthy 
individuals belonging to age group of 18-25 years, out 
of which 35% of the total population was 19 years of 
age and least number were of 24 years 1.3% only.  In 
the present study it was observed that male exceeded 
female in stature as well as other parameters. The same 
was documented by Uhrova et al. (2014), Ebeye et al. 
(2015), Anwesa et al. (2015) in their study 21, 22, 23.

Statistical significance, which was  documented in 
the present study as all the parameters examined in males 
exhibited greater mean values when compared with the 
parameters in females and are statically significance at 
(p<0.001) which was consistent with the study done 
by Sangeeta et al (2015)  where males have high mean 
values when compared with female values (p<0.001)24.

The same result was obtained by Sonali et al (2012), 
Patel et al (2014), Shrivastava et al (2014), Taneja et al 

(2014), Uhrova et al (2014), Ebeye et al (2015), in their 
studies21, 22, 25, 26,27.

 In present study, mean stature of male population 
was 167.34 cm with SD of 7.382. The maximum and 
minimum height in males ranged from 189.0 cm and 
151.0 cm correspondingly. In female population of the 
sample study mean stature was 153.47 cm with SD of 
6.348. The maximum and minimum height in females 
ranged from 169.0 cm and 138.0 cm correspondingly. 
It was noted mean stature in males was more than 
females. The findings of our study are consistent with 
the findings of Shrivastava et al also concluded in their 
studies that Kayastha males showed greater mean values 
than female Kayastha for all the parameters including 
stature. The Mean stature for male was 170.9 cm with 
SD of 0.71 and for females it was 156.21 cm with SD of 
0.49 respectively. The authors also reported the males 
had high mean value of foot length of 25.13 cm with SD 
of 0.12 than females with foot length of 22.65 cm with 
SD of 0.05 respectively26. The same was documented in 
our study.

In the present study it was also documented that 
the mean foot length, were more in males being 25.72 
cm with SD of 1.44 than females, which was 23.60 cm 
with SD of 0.93 which was consistent with the study of 
Mukta Rani et al where the means value of foot length 
in males (23.34 cm with SD of 1.58) was more than 
females (20.59 cm with SD of 1.41)28.  Similar results 
were found in study done by Upadhyay et al (2015)29.

This also suggests that regression formula for one 
sex cannot be applied to estimate stature for another 
sex. Hence in this study regression equation for male 
and female were derived separately.

Standard error SEE predicts the deviation of 
calculated stature from actual stature. A low value 
indicates higher reliably in the calculated stature. In 
the study linear and multiple regression equations were 
separately for males and females derived to estimate 
stature with foot length. 

Studies conducted by Mohite et al (2015) 
documented highest observed correlation coefficient of 
all dimensions in foot length (0.83)30.

Therefore, this means that the role of foot cannot 
be neglected and as it is also documented in the present 
study that estimation of the stature can be done from 
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foot length, with high correlation coefficients in males 
0.71 of right foot to 0.57 of right foot of females. As in 
some forensic cases foot is the only body part available 
for identification. As documented by Upadhyay et 
al in their studies, the important role of foot length 
in estimation of stature with much accuracy and with 
correlation coefficients ranged from 0.623 to 0.925 in 
males and 0.58 to 0.74 in females respectively29.  Studies 
done by Rajesh DR et al also indicate the same31.  Sonali 
et al also documented that all the parameters correlated 
significantly with the stature but foot length in both the 
sexes depicts higher correlation coefficient with stature 
(‘r’ =0.850) than that any of the parameter25.

In the present study multiple regression equations 
were derived using foot length together in males, females 
and both genders together, which showed improvised 
correlation coefficient. The correlation coefficient 
ranged from 0.778 to 0.788 in males and 0.694 to 0.713 
in females and 0.872 to 0.881 respectively. It was noted 
that multiple regression equation for both genders 
together was better than linear regression equations 
with Lowest SEE of 4.636 and highest correlation 
coefficient of 0.88. The derived equation was Stature= 
33.52+4.72(RHL)+1.767. Similar observations were 
found by Nivedita et al, Gautum et al, Patel et al, 
Shrivastava et al, Shekhar et al, Sonali et al and Rastogi 
et al.25, 26, 31, 32, 33,34.

The multiple regression models are better than the 
simple linear regression model for estimating the stature. 
The multiple correlation coefficient‘R’ for both sexes 
together 0.881 and the R2 (coefficient of determination) 
is 0.776 which means that 77.6% of prediction of height 

Conclusion 

There is significant correlation between stature 
and foot length. Therefore, foot length can be used 
in estimation of stature.  Right and left foot length 
showed positive correlation with stature in both males 
and females.  Simple and multiple linear regression 
equations have been derived from the collected data 
which can be appropriately used in determining stature, 
in cases of fragmented and mutilated remains. The data 
and the results from the study will be useful for forensic 
purposes and in designing instruments or in ergonomics. 
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Abstract

Background: Cheiloscopy is the study of lip prints. The wrinkles and grooves on labial mucosa called as 
sulci labiorum form a characteristic pattern called ‘lip prints’. It is usually used in forensic investigation. 
Gender and face shape classification from lip print is an important procedure in forensic anthropology in 
order to identify the gender of a criminal, their face shape type and narrow down the scope of suspects 
search. Each individual has a unique lip print hence this can be useful for identification.

Aim : To correlate between the type of lip prints in relation to gender and facial form among third year 
students in Saveetha Dental College.

Method: The study group comprised of 25 females and 25 males. The materials used were lipstick, white 
bond paper, cellophane tape and a brush for applying the lipstick. The data obtained will be analysed on the 
lip print pattern and its correlation to the face shape and gender

Result : The most common type of lip print for both females and males are type 1 lip print. As for face shape, 
round face shape is most common in females, meanwhile square and heart face shape is most common in 
male population.

Conclusion : There is no correlation between face shape, type of lip print and gender. Further study should 
be done to demonstrate a more accurate reason with wider field of population.

Keywords : Cheiloscopy, Lip, Print, Facial, Form 

Introduction

Cheiloscopy is the study of different pattern of lip 
print. The term “Cheiloscopy” is derived from the Greek 
words cheilos meaning ‘lips’ and e skopein meaning 
‘to see’ and is defined as the study of the characteristic 
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patterns of the wrinkles and grooves present on the 
labial mucosa (sulci laborium), called as lip prints1. 
Lip print in each individual may differ and they are 
as unique as a thumb print. Hence, lip print has been 
used for individual identification as an important and 
challenging task in forensic investigation, which was 
based on scientific principles. Lip print was first studied 
in Hungary in 1961. The arrangement of lines on the red 
part of the human lip is individual and unique based on 
findings by Tsuchihashi2 and Suzuki3. Cottone reported 
cheiloscopy as a special technique for the purpose of 
individual identification4 . 

A lip print is different in every living individual 
and does not change with time therefore it can be used 
as a tool in forensic investigations. A lip print may be 
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revealed as a stratified surface trace with visible elements 
of lines, namely the furrows and if the lines are not clear, 
only the shape of lips is printed. It has been confirmed 
that these furrows recover after undergoing alterations 
like trauma, inflammation, and diseases like herpes. The 
disposition and form of the furrows does not change 
with environmental factors5. Lip print on drinking glass 
or cigarette butt found at crime scenes may link to a 
suspect. Lip prints do not change throughout the life. 
The lip prints recover after minor trauma, inflammation 
and Herpes6.

Cheiloscopy in its present stage of development 
has surpassed the limits of a method and has become a 
means of criminalistics identification. Lipstick smears 
can lead to indirect proof of a relationship or contact 
between a victim and a suspect or a suspect and a crime 
scene7. Cheiloscopy is applicable for identification 
at crime scene, since lip print provides a direct link 
to the suspect. Lip print recognition by CCD8. The 
oily and moist secretions from sebaceous and salivary 
glands located at the vermillion border and subsequent 
moisturization from the tongue enables the formation of 
a latent lip print whenever there is contact (Ball, 2002) 
and is likely to be encountered and should be suspected 
to be present on the scene of the crime of burglary, 
sexual assault, house tress-pass, homicide, rape, etc9. 

Suzuki and Tsuchihashi in 1970 devised a new 
classification of lip grooves as:

1) Type I – A clear cut groove 
running vertically across the lip 
2) Type I’ – Partial length groove of type I 
3) Type II – A branched groove 

4) Type III – An intersected groove 

5) Type IV – A reticular pattern 
6) Type V – Undetermined. 

There are generally 6 types of facial form which are 
oval, triangular, square, heart, diamond and round. The 
characteristics of face shape is as below :

Round: Cheekbones and face length have a similar 
measurement. They are larger than forehead and jawline, 
which also have a similar measurement. The angle of 
the jaw is soft.

Square: All measurements are fairly similar. The 
angle of the jaw is sharp.

Heart : Face length is largest. Forehead, cheekbones, 
and jawline are similar in size.

Diamond:Face length is largest. Then, in 
descending order: cheekbones, forehead, and smallest is 
jawline. The chin is pointed.

Triangular: Large jawline, smaller cheekbones, 
and smallest forehead. Face can be any length.

Oval: Face length is larger than the width of the 
cheekbones, and forehead is larger than the jawline. The 
angle of the jaw is rounded.

The objective of this study was to evaluate lip prints 
for gender dimorphism and face shape among third year 
students in a dental institution. 

Materials and Method

The study was conducted on 50 third year students of 
Saveetha Dental College out of which 25 were females 
and 25 were males, aged between 18 and 22 years old. 
All the subjects were briefed about the purpose of the 
study and a written informed consent was obtained. 
The Institutional ethical approval was obtained to carry 
out the study. The subjects undergoing orthodontic 
treatment, presence of congenital lip abnormalities, 
inflammation or trauma of lips, hypersensitivity to 
lipsticks were excluded from the study. 

Materials : Red flamed lip stick, lip brush, cellophane 
tape (45 mm width), white A4 bond paper, magnifying 
glass (10 cm diameter). 

Method : A thin film of lipstick was applied onto 
cleaned and dried lips and left for 2-3 minute, and then 
the impressions of the lips were taken on the folded white 
bond papers and parallel through stamp pad impressions 
of right and left thumb impressions are obtained on the 
white paper. 

Examination of the prints : After transferring the 
photographs of the lips on a computer, lip prints were 
divided into four quadrants namely A, B, C, D moving 
clockwise, starting from the left side of the upper lip to 
the left side of the lower lip. Quadrants were manually 
classified twice by both authors independently, so 
as to assess the inter- and intra-rater reliability of the 
observations. 

The subject was asked to put his lips on the tape with 
even pressure. Cellophane tape was carefully removed, 



 Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4         49       

applied on white bond paper and tagged with a serial 
number. The prints were visualized with magnifying 
glass. Each lip print was divided into six zones such as 
right upper lateral, upper middle, left upper lateral, left 
lower lateral, lower middle and right lower lateral zones

but only lower lip middle third (zone 5) was analyzed. 
[Fig. 1] as the middle part of lower lip, are the most 
visible, reliable portion and thus provides good evidence 
at crime scene as proposed by Sivapathasundaram10.

Lip patterns were recorded and categorized by the 
classification given by Tsuchihashi et al. who divided 
lip prints into five types that are explained in the under 
mentioned figure. (Figure 1)

Type I : Clear cut vertical grooves that run across 
the entire lip.

Type I’ : Similar to type I but do not cover the entire 
lip.

Type II : Branched grooves.

Type III : Intersected grooves.

Type IV : Reticular grooves.

Type V : Groove does not fall in any of the above 
type and cannot be differentiated morphologically.

Fig. 1. Diagrammatic representation of different Lip 
patterns from Tsuchihashi’s classification       

Fig. 2. Diagrammatic representation of different zones of Lip

Result

A total of 50 students participant in this study 
which consist of 25 males and 25 females, are further 
categorized into their type of lip prints and face shapes.

Based on this study, the most dominant lip print type 
is type 2 lip print which is branched grooves for female 
and type 4 which is reticulated grooves for male. 28% of 
females having type 2 lip print and 24% of males having 
type 4 lip print. In females, 24% having type 1 lip prints 
which is vertical grooves and another 20% having type 
4 lip prints. However in males, type 1, type 3 and type 
5 lip prints are the next dominant type after type 4 lip 
print, which is 20% respectively. The least amount of 
lip print recorded in the data is type 3 lip print which 
is intersected grooves in female and type 2 lip print in 
males which are 12% and 16% respectively. The data of 
fingerprint type for both male and female are shown in 
Table 1 and Table 2.

Based on the face shape and gender in this study, 
the most dominant face shape recorded in females is 
round type face shape which is 28%. However, the least 
amount of face shape recorded is heart type face shape, 
which is 12%. Meanwhile in males, the most dominant 
face shapes are heart type, square type and oval types 
which are 28%, 20% and 20% respectively. Less number 
of round and triangle type face shapes which are 16% 
only. The data of face shapes type for both male and 
female are shown in Table 3 and Table 4.

The combination between gender, finger prints 
and face shapes can be seen in the Table 1. In 
females, the most dominant combination is between 
type 2 lip print and round face shapes which is 8% 
of total participants having this. In females, the most 
dominant combination is also whorl type finger print  
and round face shapes which is 10% of total participants.

Table 2: Percentage of lip prints type in males.

 

1= Upper right lateral zone 

2 = Upper middle zone 

3 = Upper left lateral zone 

4 = Lower left lateral zone  

5 = Lower middle zone  

6 = Lower right lateral zone  
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Table 1: Percentage of lip prints type in females.

Face Shape Percentage out of both gender % Percentage among females only %

Oval 12 24

Round 14 28

Square 8 16

Triangle 10 20

Heart 6 12

Total 50 100

Table 2: Percentage of lip prints type in males. 

Face Shape Percentage out of both gender % Percentage among males only %

Oval 10 20

Round 8 16

Square 10 20

Triangle 8 16

Heart 14 28

Total 50 100

Table 3: Percentage of face shapes type in females.

Face Shape
Percentage out of both gender 
%

Percentage among females only 
%

Oval 12 24
Round 14 28
Square 8 16
Triangle 10 20
Heart 6 12

Total 50 100

Table 4: Percentage of face shapes type in males 

Face Shape Percentage out of both gender % Percentage among males only %

Oval 10 20

Round 8 16

Square 10 20

Triangle 8 16

Heart 14 28

Total 50 100
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Discussion 

     Lip print and classification of face shape 
has been studied in various research papers, however 
very few studies are done to correlate the lip print with 
the gender type and face shape. In this current study, 50 
participants which were divided into 25 males and 25 
females were examined and observations were done to 
identify their lip print and face shape type. 

Based on this study, the most dominant lip print 
type is type 4 for males and type 2 for females. 24% of 
males having type 4 lip print and 28% of females having 
the type 2 lip print. Based on the face shape and gender 
in this study, the most dominant face shape recorded in 
males is heart type face shape which is 28%. However, 
the least amount of face shape in males recorded are 
round type and triangle type, which are both 16%. 
The most dominant face shape according to gender for 
female is round type face shape which is 28%. The least 
amount of face shape recorded in this study is heart type 
face shape which is only 12% of the female participants.

The most dominant lip print types is type 4 in males 
and type 2 in females, and the most dominant face 
shapes in males is heart type face shape and round type 
face shape for females. All the data was obtained from 
third year students in Saveetha Dental College Chennai. 

       A study done by Syed Wali Peeran et al. on Libyan 
population showed prevalence of Type I, followed by 
type II, type III, type IV, type V and type I’11. Another 
study by Mohfeghi et al. on Iranian population, reported 
type V as the predominant of all followed by type I, 
type II, type IV and type I’12. According to Vats et al. 
type I’ was predominant followed by type II , type III 
and type I in Indian Brahmins13. Singh J et al. found 
type I lip pattern to be most common followed by type 
III, type IV, type II, and type V in Moradabad (India) 
population14.

          In Mangalore females it has been reported 
by Gaba et al, that type II lip pattern was predominant 
followed by type III and type I’15. Based on a study done 
by Vema p et al. the results showed that type II was the 
dominant pattern in male and female population. This 
was followed by type III pattern in both gender (22.4% 
in males and 45.5% in females)16. 

In this study, the most dominant face shape among 
females is round shape with 28%. The least dominant 
face shape among females is square, heart and triangle 
with 16% repsctively. A study conducted on 173 
Turkish in 2008, which was divided into 83 females and 
90 females between 17 to 25 years. The result obtained 
shown that 59 subjects are euryprosopic, 49 subjects 
are mesoprosopic and 65 subjects are leptoproposic. 
This study shown that most adult Turkish females have 
euryprosopic faces, whereas the leptoprosopic face type 
was most common among adult Turkish males17.

Conclusion

In conclusion, it can be said that the lip print 
pattern may have some use as an additional means for 
sex determination but there are limitations. The most 
common lip pattern in the entire study population was 
Type 2 and Type 4 being most common in females and 
in males respectively.  The face shape which is round is 
most common in females, meanwhile heart face shape is 
common in males. In anthropology, the skull remaining 
can be re-built by 3D imaging which will give their face 
shapes. Therefore, from the face shapes obtained from 
the 3D imaging, the gender can be predicted. Narrowing 
of suspects in the criminal identification and reduction 
in the time consumed are advantages of this study. 
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Abstract

Background: The study has been carried out to find out the pattern of deaths due to electrocution among 
autopsies conducted at mortuary, RIMS, Raichur.

Materials and Method: In this study, medico-legal reports of electrocution cases brought for autopsy during 
June 2015 to May 2016 at our centre were analysed retrospectively, with an intension to get information 
about the occurrence of the incident, demographic profile and post-mortem examination findings. The data 
collected were entered into MS-Excel spread sheets and analysis was carried out.

Results: Out of 504 cases autopsied during study period, 14 cases (2.78%) were electrocution deaths. 
Number of male victims was more compared to females. The highest number of cases was observed in 
the age group of 20-29 years. Most of the victims were electrocuted outdoor (57.14%) followed by work 
place (42. 55%).The most common causative agent was the live electrical wire (57.14%). Most of the cases 
(85.71%) death occurred on the spot and all the electrocution deaths in the present study were accidental in 
nature.

Conclusion: The majority of the electrocution deaths are accidental in nature and can be preventable by 
endorsing simple safety precautions at work place and home, and by giving health education
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Introduction

Electrocution is the passage of a substantial 
electrical current through the tissue, which can cause skin 
lesions, organ damage, and death1. Fatal electrocutions 
are usually accidental in both domestic and industrial 

environments2. Suicide cases increased in the recent 
years in Germany. Homicide cases are rare but recorded 
in USA as a means of judicial execution1.Cases of injury 
or death from electric shocks occur when the electrical 
main breaks or when the two end fall on a person, thus 
making a short circuit, or when workman grasp the ends 
of a live wire, or stands on one with the other in his hand. 
The main effect of electricity is shock produced by its 
current and the injuries due to electrocution depend on 
many factors such as voltage and frequency of current, 
duration of contact with body, atmospheric conditions, 
and route of current in the body3.

Though the incidences of death due to electrocution 
are less, but the cases of injuries are quite common due 
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to accidental touching of a current source, which is also 
concluded by most of the authors in their studies in 
India4-5

Raichur is a district in Karnataka with 3 thermal 
power stations, 4 mini hydroelectric stations which 
accounts for about 40% of the electricity generated in 
Karnataka, with one power grid station and many small 
scale industries which entirely depend on electricity, 
with average literacy rate of 63%6, of which many don’t 
have the elementary knowledge of risks of electrocution, 
the risk of electricity related deaths are more. So it is 
important that electrocution deaths are thoroughly 
studied, documented and investigated for safety, 
prevention and compensatory reasons has prompted us 
to undertake this study. 

Materials and Method

This is a 1-year retrospective study done in the 
Department of Forensic Medicine and Toxicology, 
Raichur institute of medical sciences. The study period 
is between June 2015 to May 2016.Only the cases which 
were confirmed to be electrocution deaths were included 
in the study based on the information provided by the 
concerned investigating officer and relevant autopsy 
records. Deaths caused due to lightning were excluded 
from this study. The sources for data collection are 
autopsy reports, records of investigating officers, 
hospital records, histopathology reports, and chemical 
analysis reports. The data collected thus were entered 
into MS-Excel spread sheets and analysis was carried 
out. 

Results

Out of 504 cases of medico-legal autopsy done 
during the study period i.e JUNE 2015 to May 2016, a 
total 14 (2.78% cases) number of cases were due to fatal 
electrocution. 

Table No.1: Percentage of electrocution deaths

Study period Total number of 
cases

Death due to 
electrocution

June 2015-May 
2016

504 cases 
Autopsied 14 cases (2.78%)

Maximum electrocution deaths occurred in the 
age group of 20 to 29 years with a total number of 07 
cases (50%). The majority of the victims were male 12 

(85.71%) and the male/female ratio was 5.9:1. 

Table No.2: Age and Sex distribution

Age in 
Years Male Female Total

<9 0 0 0

10-19 0 0 0

20-29 7 (50%) 0 7 (50%)

30-39 3 (21.43%) 0 3 (21.43%)

40-49 1 (7.14%) 1 (7.14%) 2 (14.28%)

50-59 1 (7.14%) 1 (7.14%) 2 (14.28%)

>60 0 0 0

TOTAL 12 (85.71) 02(14.28%) 14 (100%)

The upper extremity was by far the most common 
site, involved in 7 deaths (50%), followed by the head 
and neck region - 3 cases (21.42%). 

Table No.3: Site of electrocution injury

LOCATION NUMBER OF CASES

HEAD AND NECK 03 (21.42%)

CHEST 01 (7.14%)

ABDOMEN 0 (0%)

UPPER EXTRIMITIES 07 (50%)

LOWER EXTRIMITIES 01 (7.14%)

NO INJURY 02 (14.28%)

Among the victim’s, electric entry wound present 
in 12 cases (85.71), and no electrical burn marks in 2 
cases (14.28%).
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Table No.4: Presence of entry/exit electrical 
wound

BURN MARK NUMBER OF CASES

ENTRY 12 (85.71)

ENTRY AND EXIT 0

ONLY EXIT 0

NOT OBSERVED 2 (14.28)

TOTAL 14 (100%)

In 8 cases (57.14%), deaths occurred in outdoor 
followed by workplace (42. 85%). 

Table No.5: Place of death

PLACE NUMBER OF CASES

DOMESTIC 00

OUTDOOR 08

WORK PLACE 06

The most common causative agent was high tension 
wires (8 Cases) followed by the electrical source for 
water pump (4 cases).

Table No.6: Source of electrical injury

SOURCE NUMBER OF CASES

HIGH TENSION WIRE 08 (57.14%)

HOME APPLIANCE 02 (14.28%)

WATER PUMP 04 (28.57%)

Demographically most victims belonged to Hindu 
religion (78.57%), Rural background (57.14%), Married 
(57.14%), Literates (78.57%) and BPL family (85.71%).

Majority of the electrocution deaths occurred in 
between 6am to 12pm with a total number of 8 cases 
(57.14%). 

Out of 14 cases, the surrounding area was found to 
be wet in 8 cases (57.14%), while it was dry in 6 cases 
(42.85%). 

In 12 cases (85.71%) victims died on the spot, 2 
cases died within 24 hours of the incident. 

In our study all the electrocution deaths were 
accidental in nature.

Eleven cases (78.57%) were booked under 174CrPC 
and three cases (21. 42%) under 304 IPc.

In one case flash burns were seen over the body 
where as in three cases head injuries were observed.

There was an increase in electrocution fatalities in 
the months of April to May (07 cases).

2 victims (14.28%) were electrician by profession.

Discussion

In our study electrocution deaths were accounted 
for 2.76% of all medico-legal deaths. Even though 
percentage of deaths due to electrocution is less 
compared to other forms of deaths, the thing is all are 
preventable deaths. 

Studies in other parts our country have reported 
medico-legal death due to electrocution rates ranging 
from 1.93% to 1.98%7,8. The reason for slight high 
incidence electrocution deaths (2.76%) in our study 
may be presence of 2 thermal power station, power grid 
station, and small scale industries like cotton mills, rice 
mills which uses electricity as a source of energy and 
rice fields which are irrigated by water pump sets.  

The most common age group affected in our 
study was 20-29 years (50%) as this age group is the 
most common working age group particularly in the 
industries, the risk of exposure to electricity related 
deaths are more common. Bharath et al have observed 
similar findings in their studies9.

Males accounted for a major number of fatalities 
(85.71%).This Males predominance is consistent 
with studies conducted in Sweden and Bulgaria on 
electrocution deaths10,11. 

Most of the electrical wounds (joule burn mark) 
were located on the upper extremities (50%), many 
studies on electrocution-related injuries report that 
electrical wound is commonly located over upper 
extremities12,13. In this study entry marks alone is seen 
in 12 (85.72 %) cases and there was no exit wound 
mark in all these cases and also both entry and exit 
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Marks were not seen in 2 cases. Previous studies have 
also reported higher percentage of entry marks varying 
from 72% to 86.27%7,12,14. The reason for such a wide 
range of variation in appearance of entry wound and 
exit wound in electrocution deaths may be nature of the 
surrounding area like humidity, source of electrocution 
like low voltage or high voltage sources and resistance 
offered by the body.

According to this study, 7 cases (50%) occurred 
during April to May, is consistent with that reported 
in studies carried out in Turkey12 and New Delhi7.The 
seasonal variations in electrocution-related deaths are 
due to differences in humidity, moisture, and individual 
behaviour. 

In our study 2 were electrician by profession 
where death occurred due to negligence in handling 
the electronic appliances.11 cases were booked under 
174CrPC and 3 cases were booked under 304(A) IPC 
alleging death occurred due to negligence. 

In this study, the manner of death in all cases 
was accidental, no suicidal or homicidal cases were 
reported and it is consistent with the study conducted 
in Manipur14. 

In the present study, 57.14% of the cases were 
electrocuted by live electrical wires,  the percentage is 
higher compared to the study conducted in turkey12.Poor 
maintenance and use of poor quality electric cables by 
the concerned authority is the main cause of accidental 
deaths due to electrocution. 

In our study electrocution death is maximally seen 
in the outdoor (57.14%) followed by working places 
(42.55%). These findings are similar to the studies 
conducted by Ardeshir Sheikhazadi6 and Kusa Kumar15.
The surrounding area was wet in 57.14% cases and dry 
in 42.55%. 

In the present study 12(85.17%) victims died 
immediately following electric shock and 3 died 
within 24 hours and this high incidence of spot death is 
consistent with study conducted by Gupta et al.

In our study, significant number of deaths occurred 
during daytime, between 9 AM and 6 PM (85.72%) as 
the usage of electricity is more during this period and 
which is again working hours. 

In our study, we observed fracture of skull and sub 
arachnoid haemorrhage in three cases, due to fall from 
height after getting electrocuted; there was one case of 
electrical burn injury.

Conclusion

Low literacy, lack of awareness of electrical hazards 
and wrong handling of electric appliances are the reason 
behind more number of electrical deaths. These deaths 
are common in outdoor and in workplace. Almost all 
incidents are accidental in nature. These preventable 
deaths can be avoided by endorsing simple safety 
precautions at work place and home, and by conducting 
awareness programmes.
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Abstract 

Identification of an individual plays a vital role in any crime scene investigation. Till date fingerprints are 
considered to be one of the most reliable methods of identification. This method holds good even in cases of 
identical twins where they share the same genetic makeup. The objective of this study is to analyse the ridge 
density among identical twins and to assess its potential as a tool for individual identification. 

Materials and Method: This study was conducted among 30 pairs of identical twins. Roll prints were taken 
by rolling the fingers from one edge of the nail to the other edge on a fingerprint pad. The impression of the 
finger prints were made on a duly prepared proforma. A line was drawn from the delta to the core and ridge 
density was calculated by counting the number of ridges intersecting along the line in an area of 0.5cm x 
0.5cm. Results were analysed by paired student’s T-test using SPSS software version 18.

Results: Out of 30 pairs of identical twins studied, 12 pairs were males and 18 pairs were females. In this 
study the most common pattern noticed in all the pairs were loops (86%) followed by whorls (13%). Arches 
and accidentals were the least common (3.3%). The mean total ridge count of the first born twins was 12.34 
and that of the second born twins was 14.23 (p value= 0.001). The mean ridge density of the first born twins 
was 10.47 and that of the second born twins was 11.60 (p value= 0.003) 

Conclusion: The data obtained from this study has proven that there is a significant variation in ridge count 
and density in first born and second born among pair of monozygotic twins and thus these parameters can 
be used as a reliable source of identification among monozygotic twins. This study has to be conducted on 
larger scale involving different states of the country so as to obtain a data that can be applicable to the entire 
population. 

Key Words: Identical twins, Identification, Ridge count, Ridge density.

Introduction 

Every person has his or her own individuality 
and identification is the process of determining this 
individuality. A person can be identified using a number 

of variables like age, gender, race, personal effects, 
scars or tattoos and other comparative techniques like 
dental pattern or restorations, palate prints, lip prints, 
ear prints, nose prints and finger, palm or foot prints. 
(1) Fingerprints as a means to identify individuals was a 
major breakthrough in forensic science and it gave law 
enforcement authorities around the world a new tool to 
solve crimes, clear the innocent, and convict the guilty. 
Of all the methods of identification known to mankind 
till date, fingerprint has been the most successful as this 
method possesses all the major qualities of an effective 
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identification medium.(2) Most important of these 
qualities is its uniqueness. Quetelet’s rule states that 
there is no duplicity in Nature and like the stripe pattern 
on zebras or striations on conch shells; fingerprint 
is no exception to this rule.(3,4) This uniqueness is 
difficult to prove in the conventional manner but using 
probability theory it has been found that the chance 
of two individuals having the same print is one in 64 
billion.(5) Second scientific axiom on which fingerprint 
identification is based on is that fingerprint detail is 
immutable.(3) Fingerprints are ineffaceable signatures 
which are carried from womb to tomb. As a person 
reaches adulthood, the ridge patterns grow and expand 
but no changes take place in the number or arrangement 
of friction ridges.(2)

Before the significance of fingerprints as a major 
identification tool was recognised, identification of 
individuals exclusively depended upon recognition by 
personal impressions. But this method of identification 
falls short in case of identical twins. Owing to their 
identical genetic makeup it is difficult to identify 
individual identical twin based on their physical 
appearance or even by DNA fingerprinting. A reliable 
method available currently for identifying identical 
twins is fingerprint analysis.(6) Since the initial 
development of fingerprints is coded in the DNA they 
show considerable genetic similarities.(6) However 
each twin is situated in different part of the womb 
and thereby their microenvironment varies. Thus 
each foetus encounters slightly different intrauterine 
forces than that of its sibling as a result of which the 
fingerprints of identical twins have different micro 
details which can be used for identification purposes.(6) 
Over the years several studies have been conducted to 
analyse the differences in fingerprints patterns and other 
biometric variables in identical twins and to assess their 
application in distinguishing between pairs of identical 
twins. However very few studies have been conducted 
among identical twins which utilise ridge count and 
ridge density as an identification modality. Current 
study aims at analysing the ridge count and ridge density 
among 30 pairs of identical twins and its implications in 
identifying individual twin.

Aims and Objectives

1). To study the density of skin ridges among 
identical twins. 

2). To compare the difference of skin ridge density 
among each pair of twins and to analyse its use as a tool 
for identification.

Materials and method

 The study was conducted among 30 pairs of 
identical twins above 5 years of age, 18 pairs of which 
were females and 12 pairs were males. A preformed 
questionnaire regarding details of the study subjects 
were filled. The procedure was explained in detail and a 
written informed consent was taken from subjects above 
the age of 12 years. If the subject was less than 12 years 
then the consent was obtained from parents/teacher/
guardian.

Inclusion criteria

All identical twins above 5 years of age.

Exclusion criteria

Any form of congenital deformity of hands 

Any systemic or local disease affecting the hand or 
the skin of the hand and thereby affecting the quality of 
the fingerprint obtained from that hand. 

Arch pattern in fingerprint impressions obtained. 

Materials required: 

Proforma, fingerprint pad, measuring scale, 
magnifying glass

Method

In order to obtain a clear impression of core and 
delta roll prints were taken for this study. Each finger 
was rolled from one edge of the nail to the other on the 
fingerprint pad and the impression was made on the 
allotted slot on the proforma. A point was marked on 
the innermost ridge of the core in case of whorls. In case 
of loop pattern the highest point of the innermost ridge 
was taken as the core. The inner most ridge of delta was 
marked as the second point. A line was drawn from core 
point to delta point. Using a magnifying glass, all the 
ridges which intersect on this line were counted except 
the core point and delta point. This was taken as the 
ridge count of that particular finger. The procedure was 
repeated for all the ten fingers and a mean of the ridge 
count obtained was estimated. 
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To calculate the ridge density a square of 0.5cm 
x 0.5cm was made with the core point in one of the 
corners and the line connecting the core and delta 
running through the square as shown in figure 1. The 
number of ridges bisecting the line inside this square 
was taken as the ridge density of that particular finger. 
Ridge densities of all ten fingers were thus deduced and 
a mean of these values was calculated. 

Statistics

SPSS software version 18 was used to analyse the 
data and student’s paired t-test was done to assess if 
there is any statistically significant difference between 
the first born and second born in terms of their mean 
ridge count and ridge density.

Results

The study was conducted among 30 pairs of 
identical twins of which 18 pairs were females (60%) 
and 12 pairs were males (40%) within age range of 6 
years to 20 years. It was observed that out of 30 pairs 
of twins 28 pairs were right handed (93%) and in the 
remaining 2 pairs, one twin was right handed while the 
other was left handed (7%). There was no history of 
consanguinity in all 30 pairs of twins. 

A total of 60 fingerprint impressions were studied 
for mean ridge count and ridge density in twin subjects. 
Statistical significance in the difference of value of 
mean ridge count and ridge density between first born 
and second born in each pair were tested by student’s 
paired t-test using SPSS software version 18.

Class 1 characteristics 

This refers to visually observable characteristics 
commonly used in fingerprint classification, namely 
arch, loop, whorl, and accidental. In this study the most 
common pattern noticed in all the pairs were loops (86 
%) followed by whorls (13%). Arches were the least 
common (3.3 %) as shown in figure 2 and 3 respectively.

Mean total ridge count 

The mean total ridge count of first born was 12.34 
and for the second born was 14.23 .It was statistically 
significant (p= 0.001) (Tables 1 and 2)

Mean ridge density 

The mean ridge density of first born was 10.47 

and of the second born was 11.60. It was statistically 
significant (p= 0.003) (Tables 1 and 2)

Figure 1. 0.5cm x 0.5cm square of ridge density

Figure 2. Frequency chart of fingerprint pattern of first born

Figure 3. Frequency chart of fingerprint pattern of second 
born
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Table 1. Paired sample statistics of ridge count 
and ridge density of first born and second born twin

N Mean Std. 
Deviation

Std. Error 
Mean

mean rc 
f_born 30 12.3467 3.02321 .55196

mean rc 
s_born 30 14.2300 3.59062 .65555

mean rd 
f_born 30 10.4700 2.26688 .41387

mean rd 
s_born 30 11.6000 2.53907 .46357

 ‡  mean rc f_born – mean ridge count of first born

mean rd f_born – mean ridge count density of first 
born

mean rc s_born – mean ridge count of second born

mean rd s_born – mean ridge count density of 
second born

Table 2. Paired Samples T-Test

Paired Differences

t Sig. 
(2-tailed)

Mean Std. 
Deviation

mean rc f_born - 
mean rc s_born -1.88333 2.76269 -3.734 .001

mean rd f_born - 
mean rd s_born -1.13000 1.92177 -3.221 .003

Discussion

Identifying individuals using biometric traits is 
now a well accepted and proven method and has been 
a continuing source of research in modern times. Many 
studies have been conducted to assess the degree of 
intra pair variation among monozygotic and dizygotic 

twins based on the fingerprint characteristics. However 
very few studies have been conducted on differentiating 
identical twins based on mean ridge count and ridge 
density. The present study was an attempt to determine 
the difference between identical twins based on the 
mean ridge count and mean ridge density.

In the present study fingerprint impressions of 
30 monozygotic twins were analysed. The class 1 
characteristics i.e. the general pattern of fingerprint 
noted were predominantly loops, followed by whorls, 
then arches and composite. This corresponds to findings 
published in various literatures that in general population 
the loops form 60-70% of all pattern while whorls form 
25-35%, arches form 6-7% and composite form 1-2%.
(1,2,3,4,5)

Sun Z, Paulino A.A, Feng J, Chai Z, Tan T and Jain 
A.K. had conducted a study among 51 pairs of identical 
twins to identify the twins using biometric traits where 
they found that corresponding fingers of identical twins 
have the same fingerprint pattern type.(7) Similar result 
has been observed in the current study also except in 3 
pairs out of the 30 pairs of identical twin subjects. This 
similarity in the basic pattern of fingerprint could be 
attributed to the genetic factor involved in the evolution 
of ridge pattern of an individual. As identical twins share 
the same DNA profile, it is likely that the corresponding 
fingers of identical twins may have similar fingerprint 
pattern

Similar results were also found in the study 
conducted by Srihari S.N, Srinivasan H and Fang G. 
where it was found that identical twins are much more 
likely (55%) to have the same level 1 classification ie. 
finger print pattern type when compared to the general 
population (32%).(8)

Another study conducted by Machado J.F, 
Fernandes P.R, Roquetti R.W and Filho J.F in 20 pairs 
of monozygotic twins and 13 pairs of dizygotic twins 
revealed that there is a predominant genetic influence 
on the total ridge count and the monozygotic twins 
showed significantly lower intra pair variances than 
the dizygotic twins for most variables including ridge 
count.(9) However in the present study only ridge counts 
of monozygotic twins were studied which showed 
significant intra pair variations. This intra pair variation 
in the ridge count could be attributed to the difference in 
the micro environment that each twin encounters in the 
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uterus during its development.  

In a study conducted by Martin N. G., Jinks 
J. L, Berry H. S. and Loesch D. Z. to analyse the 
diversity and asymmetry of fingerprint pattern using 
a joint regression analysis to determine genotype and 
environment interaction, finger print data of 221 pairs 
of Polish monozygotic and like sexed dizygotic twins 
were analysed. This study revealed that though variation 
in the finger ridge counts across both hands is largely 
under genetic control, environmental factors also play 
an important role.(10) Similar variation in total ridge 
count was also noted in the current study.

One of the important findings noted in the current 
study is that the mean ridge count and ridge density of 
male identical twins is higher than that of female pairs. 
This is in contrast with the findings of previous studies 
which has found that females have higher ridge count 
and ridge density than males owing to the finer ridges 
found on female hands. (11,12,13,14,15,16,17,18)

Conclusion 

The data obtained from this study has proven that 
there is a significant variation in ridge count and density 
in first born and second born among pair of monozygotic 
twins and thus these parameters can be used as a reliable 
source of identification among monozygotic twins. This 
study has to be conducted on a larger scale involving 
different states of the country so as to obtain a data that 
can be applicable to the entire population. It is imperative 
that the future studies of variation in ridge count and 
ridge density among identical twins also take into 
consideration the effect ethnicity, chorionicity and other 
maternal factors may have in the development of dermal 
ridges as it will augment the expediency of biometric 
parameters in investigative and judicial process.
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Abstract

Stature prediction, crime scene investigation, reconstructive surgery and shoe manufacturing company 
requires dimensions of hand and foot so that it can be applied to populations. The present study was designed 
to find the dimensions of hand and foot of university going students of age group between 17-59 years. 
The study was conducted on 350 (males 205 and females 145). The result showed that there is significant 
(p<0.0001) correlation between hand and the foot in both males and females. The difference between male 
and female dimensions is non-significant however, the foot dimensions in males are larger than in females.

Keywords: Hand measurement, Foot measurement, Correlation.

Introduction

For many years, together the study of the body 
measurement and its relationship was in focus of 
scientists, anatomists and anthropologists. The study 
of foot size to that of the age during the development 
is of interest [1]. The human body parameters have 
been meticulously studied for various tenacities [2-6]. 
Bone length of hand, foot and body dimension became 
an important tool for estimating the body stature in 
humans. Many studies were undertaken to emphasise 
the importance of the measuring the hand length and foot 
length. Foot length in males and females show highest 
correlation to its body height [7] and the long bones are 
mostly studied [8-11]. Forensic experts or anthropologists 
can also find out the height of the individuals by 
measuring the either of the hand [12]. 

In forensic science, the depiction of human stature 
can be estimated from incomplete or decomposing 
skeleton. And the relationship between the dimensions 
of different parts of body can able to solve the crime 
scene in absence of complete evidence [13]. Similarly, the 
stature of the victim could also be predicted by studying 
the dimensions of the bones [13]. Despite the relationships, 
it is important to remember that the dimensions vary 
from population to population and ethnic origin, due to 
differences in nutrition and levels of physical activity [13]. 
Anthropometric data vary considerably for individuals 

within a family or a nation and between nations [14]. 
Similarly, it was observed that there were differences in 
anthropometric data of people from different regions in 
India [15]. Studies have shown that there is a statistically 
significant correlation between stature and various foot 
measurements [16]. Therefore, the present study was 
designed to determine the relationship between hand 
and foot length in college going students.

Materials and Method

Three hundred and fifty normal subjects (Male 
n=205, Female n=145) without any physical deformities 
or previous history of trauma to the hand or foot of 
age group between 17-59 years were selected for the 
study. After getting the informed consent following 
measurements were taken. The measured dimensions 
were hand length and foot length. The distance between 
the midpoint of the interstyloid line and the tip of the 
middle finger in extension was measured as the length 
of the hand [17]. The distance between the posterior most 
point of the heel and the anterior most point of the foot 
was measured as the foot length [16].

All the measurements (in cm) were taken in each 
subject, both sides and were analysed statistically.

Results

The correlational study of hand length and foot 
length were done on both sides in males and in females. 
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The correlation co-efficient was determined by Carl Pearson’s formula (Table 1). It was found that there is a significant 
correlation (p<0.0001) between hand length and foot length on both sides and in both sexes.

Table 1 Correlation between hand and foot length

Table 2 & 3 represents the measurement of hand foot length of males and females respectively. The data clearly 
depicts that the size of hand and foot in males are bigger than that of females, however when the data is compared 
between males and females then there is no significant difference observed (p<0.50).

Table 2: Measurement of hand and foot (in cm) of Males (n=205)

Min Max Range Mean SD SE

RHL 2.2 5.2 3 3.75 1.02 +0.07

LHL 2.2 5.2 3 3.54 1.06 +0.09

RFL 8.2 11.3 3.1 10.07 0.55 +0.03

LFL 8.2 11.3 3.1 10.01 0.63 +0.12

RHL- Right Hand Length; LHL- Left Hand Length; RFL- Right Foot Length; LFL- Left Foot Length.

Table 3: Measurement of hand and foot (in cm) of Females (n=145)

Min Max Range Mean SD SE

RHL 2.2 5.2 3 3.59 1.04 +0.08

LHL 2.1 5.1 3 3.42 1.09 +0.06

RFL 8.1 9.5 1.4 8.65 0.31 +0.02

LFL 8.1 9.8 1.7 8.51 0.42 +0.05

RHL- Right Hand Length; LHL- Left Hand Length; RFL- Right Foot Length; LFL- Left Foot Length.

Table 1 Correlation between hand and foot length 
Females (n=145)   Males (n=205) 

  RF  LF   RF  LF 
RH  0.32286 0.31372  0.15958 0.16111   
LH  0.31265 0.32286  0.15712 0.15958 
RH- Right Hand; LH- Left Hand; RF- Right Foot; LF- Left Foot 
 
 

Discussion

Studies have shown that the stature of individuals 
can be predicted by measuring the size of hand and 
foot [9, 18]. The growth of length of the hand increases 
more proportionately when it was compared with the 
bodyweight for both males and females there was a 
curvilinear relationship [17]. Therefore, the size of the 

hand is considered is a good tool for prediction of 
body surface area and body mass [19] and not only long 
bones, but size of hand and foot also helps in stature 
estimation [18]. Literature reported that the dimensions 
of foot changes with age [4]. Relationship between the 
dimensions of different parts of body can able to solve 
the crime scene in absence of complete evidence [9, 13] 
also be useful in medicolegal cases [13].



 66        Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4   

In this study, it was observed that there is highly 
significant (p<0.0001) correlation between the hand 
and foot measurement on both the sides and in both 
the sexes (Table 1). This is accordance with the study, 
wherein there is found a significant relationship between 
foot length, toe length, ankle circumference and calf 
circumference [13]. It was also reported that there is 
significant correlation between and hand and foot 
dimension [19, 20]. However, it was found that females show 
better correlation between hand and foot dimensions 
than that of males. The present study also depicts that 
there is non-significant difference between the sizes of 
hand and foot in males and females. In contrast, in a 
study it was found that there was a significant difference 
(p<0.001) in all the foot dimensions between male and 
female subjects in Bengalee population and males show 
better degree of correlation than females [21]. 

The present study also depicts that the foot length 
range is about 3.1 cms with a mean of 10.01+0.03 for 
the right foot and 10.07+0.12 for the left foot among 
the males, in contrasts in females, where the dimensions 
are ranging from 1.4 to 1.7 cms with mean of 8.65+0.02 
and 8.51+0.05 for right and left foot respectively. On 
comparing the table 2 & 3 it was observed that the male 
foot dimensions are found be significantly larger than 
females. Similar observations are also found in Rajputs 
from Theog tehsil of district Shimla [22], and in Bengalee 
populations [21]. This is also supported by the work where 
it stated that the males are having larger dimensions as 
compared to females [23, 24].

Thus, the present study depicts that there is 
significantly strong correlation between the hand and 
foot measurement in both the sexes, but the dimensions in 
males are larger than females. However, the limitations 
presented in the study are, age group, only healthy 
individuals incorporated in the study, nutritional status 
and the ethnic origin of the population not considered.

Conclusion

Hand and Foot dimensions are helpful in stature 
prediction, forensic investigation, identification of the 
individuals, footwear manufacturing and orthopaedics. 
From the study, it is concluded that there is a significant 
correlation between hand and foot measurement among 
university going students. However, the foot dimensions 
of males are larger than that of the females.
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Abstract

The word accident has been defined as an occurrence in the sequence of events which usually produce an 
unintended injury, death and property damage. Out of all types of accidents, those caused by motor vehicles 
claim the largest toll of life and tend to be serious in nature. Death and disability due to road traffic injuries 
affect all age groups but the most affected are those in the young and productive years of their life. It is 
estimated that road traffic injuries will make up in the rankings of leading causes of death from 10th in 2004 
t0 5th in 2030. The present study was conducted in the Department of Forensic Medicine, NRI Medical 
College, Chinakakani, from April 2013 to March 2014. The factors taken to enumerate the study are the 
incidence of deaths time of accident, place of accident, area of accident, status of victim, distribution of 
offending vehicles and showing delay in hours in transport of RTA victim.
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Introduction

The word accident has been defined as an occurrence 
in the sequence of events which usually produce an 
unintended injury, death and property damage1. Out of 
all types of accidents, those caused by motor vehicles 
claim the largest toll of life and tend to be serious in 
nature.

The incidence of accidental deaths has increased by 
54.3% in 2013 from 2003. Death and disability due to 
road traffic injuries affect all age groups but the most 
affected are those in the young and productive years of 
their life. It is estimated that road traffic injuries will 
make up in the rankings of leading causes of death from 
10th in 2004 t0 5th in 20304. As per 2012 W.H.O report 

India has the highest number of road deaths in the world, 
followed by china and USA. India loses 20billion US 
dollars due to road accidents annually which is enough 
to feed 50 percent of the nations malnutrition children. 
Worldwide, road traffic accidents lead to death and 
disability as well as financial cost to both society and the 
individual involved. The problem is that the enormity of 
the problem is not appreciated and enough preventive 
measures are not taken2

Lack of a safety environment combined with rapid 
and unprecedented motorization in India has been a 
noticeable feature. India has experienced tremendous 
growth rate in motor vehicles in recent years. The total 
number of motor vehicles increased from 52.37 million 
in 2000 to 121.63 million in 2009 that is an average 
growth rate of 9% per year in the country. Some analysts 
predicted that India’s motorization rate will continue to 
grow to 40 vehicles per 1000 by 20206. Two wheelers, 
cars, jeeps, taxis, buses, goods vehicles and others 
account for 71%, 13%, 1%, 5%, and 10% respectively 
of the total vehicle population. As on 31st march 2009 
around 115 million vehicles were registered in India 
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with two wheelers being largest component at over 82.4 
million (Indian ministry of road transport and highways, 
transport and research wing 2009-2010).

Materials and Method

In this study sample size was taken from all the 
RTA cases that were brought to the causality and got 
admitted and treated as in patients at NRI general 
hospital, Chinakakani, over a period of one year from 
April 2013 to March 2014 after taking informed consent. 
All the RTA outpatients, cases expired in the casualty, 
cases discharged against medical advice and mentally 
unsound were excluded from the study. Two wheelers 
wearing helmets was not considered in the study since 
many of them were not wearing helmets and also there 
was no strict law of enforcing wearing helmets in this 
region.

Thus the sample size came out to be 207 cases and 
this many cases were satisfactorily covered during the 
study period of one year. This data was collected by 
visual examination, questionnaire method by enquiring 
the victim, victim’s relatives and friends, medical 
investigation reports and hospital records. The findings 
and values were recorded separately, analyzed and then 
compared for their statistical significance. 

The factors taken to enumerate the study of road 
traffic accidents are time of accident, area of accident, 
area of accident,  type of offending vehicle, condition of 
patient, mode of transport and delay in transport of RTA.

Observations and Results

Countries like India that are undergoing rapid 
economic and social transition are experiencing road 
traffic accidents as an epidemiological mosaic. In 
addition to communicable diseases such as tuberculosis, 
malaria and HIV/AIDS, rapidly developing countries 
have to cope with rising trends of non-communicable 
diseases including road traffic accidents. Out of all non-
communicable conditions, road traffic injuries engage 
the least attention from health administrators and health 
researchers, as evidence by the fewness in number of 
trauma registries and hospital based research on injuries, 
which are essential to set up an injury surveillance 
program. This study is carried out on 207 road traffic 
accident victims who got admitted and treated at NRI 
General Hospital.

In Table 1, the study of road traffic accidents are 
shown with the time of accident. It is between 6AM TO 
6PM during day time most of the accidents were taking 
place 51.2%, because majority of the people were active 
and travel a lot during day time. In this study of 207 
cases of RTAs, diurnal variation reveals that 106 (51.2%) 
accidents occurred during day time (6AM to 6PM), 101 
(48.8%) accidents occurred during night time (6PM TO 
6AM), showing high incidence during day time with 
little difference of number of RTAs between day and 
night. This study is similar to the study done by Gunjan 
B. Ganveer et al (2005)7 and KH.Pradeep Kumar Singh 
et al (2012) 8  where most of the accidents occurred 
during day time. The reason for slight increase in RTAs 
during day time between 6AM to 6PM in this place is 
due to majority of people travel for work; schools etc. 
with a sense of urgency to reach the destinations and also 
due to frequent police checkups during night because of 
the law and order situations. Hence most of the people 
prefer to stay indoors and do not come out after dark.

In Table 2, Majority of the accidents 78.26% were 
on domestic roads as they are small, narrow and bumpy 
roads and join highways by service, junction and cross 
roads. In this study out of 207 cases most of the road 
traffic accidents occurred in rural areas 152 (73.43%) 
and remaining 55 (26.57%) occurred in urban areas. 
Coming to the roads 162 (78.26%) road traffic accidents 
occurred on domestic roads and 45 (21.74%) accidents 
occurred on national high ways. This is because many of 
the surrounding areas were with in rural population with 
small and bumpy narrow cross roads, junction roads, 
service roads and state roads. This study is similar to the 
studies of Manisha Ruikar3 and Vijayamahantesh SN4. 
Hence to protect public health physicians can contribute 
by encouraging good sleep habits, recognizing and 
treating sleep related problems and counseling drivers 
about the risks of driving while sleepy as quoted by 
James M.Lyznicki et al (1998) 5It also emphasizes 
nationwide computerized registry required to bring out 
the risk factors, circumstances, chain of events leading 
to the accidents and will be extremely helpful in policy 
making and health management at the national level in 
India6

In Table 3, The present study indicates that majority 
of the people were living in rural areas as most of the 
accidents 73.43% were occurring in rural areas.  In this 
study out of 207 cases most of the road traffic accidents 
occurred in rural areas 152 (73.43%) and remaining 
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55 (26.57%) occurred in urban areas. Coming to the 
roads 162 (78.26%) road traffic accidents occurred on 
domestic roads and 45 (21.74%) accidents occurred 
on national high ways. This study is similar to the 
studies of Manisha Ruikar11 and Vijayamahantesh SN12. 
This can be related to falling asleep while driving by 
the public and commercial truck drivers on highways. 
Hence to protect public health physicians can contribute 
by encouraging good sleep habits, recognizing and 
treating sleep related problems and counseling drivers 
about the risks of driving while sleepy as quoted by 
James M.Lyznicki et al (1998) 13.It also emphasizes 
nationwide computerized registry required to bring out 
the risk factors, circumstances, chain of events leading 
to the accidents and will be extremely helpful in policy 
making and health management at the national level in 
India14.

In Table 4, Bike occupants were majority of the 
victims 61.37% as two-wheeler is highly inherent, 
unstable and riders try to change lane all of sudden 
trying to overtake and riding zig zag on congested roads 
attribute to it. Followed by pedestrians 19.32% as they 
cross roads hurriedly and not using zebra crosses and 
lanes meant for them. Similar results were observed 
where majority of victims were travelling on motor 
bikes in the studies done by Supriya Satish Patil et al 
(2008)15 and Lalu G (1994)16. Whereas it was in contrast 
to the study of Harnam Singh et al (2004)17 and Javad 
Salami et al (2008) 18 in which the pedestrians were 
the most common and to the study of Gunjan B et al 
(2005)19 in which light motor vehicles were common.

In Figure 1, In majority of the cases 40.58% there 
was no offending vehicle and the cause of the accident 
was mainly due to self-fall and due to overturning 
of vehicles, hitting dividers etc. The most common 
offending vehicle in this study was heavy motor vehicle 
in 19.80% cases. This can be attributed to heavy long 
vehicle running on congested roads, negligence by 
driver with difficulty in having control all of sudden 
at times. Similar observations were seen in the study 
conducted by Kh.Pradeep Kumar Singh et al (2012) 20 

and Harnam Singh et al (2004)21. This can be attributed 
due to human error, vehicle moving at uncontrollable 
speeds, presence of single space roads, faultiness of the 
roads, overtaking, volume of traffic etc. 

In Figure 2, In this study 31.88% of the victims 
were brought in golden hour and remaining victims were 
brought above the period of golden hour which signifies 
its importance. Maheshwari J, Mohan D (1989) in their 
study conducted at the emergency department of the All 
India Institute of Medical sciences, New Delhi found 
out that almost no road crash victim get any first aid on 
the site of crash, only 15% reach the hospital within 15 
minutes and only 4% were transported by ambulances9. 
Madan VS (2006) said it was well established fact that 
is the accident victims are brought to the hospitals and 
received from initial medical care in under one hour, 
chances of survival even with disabilities are much 
higher. Majority of us in India are not aware of the 
golden hour. The golden hour period is also hampered 
by the busy traffic and VIPs siren blowing vehicles, 
making the victims transportation difficult10

Table 1: Time of accident in 207 RTA victims

Day time (6AM-6PM) 106 51.20%

Night time (6PM-6AM) 101 48.80%

Total 207 100%

Table 2: Place of Accident in 207 RTA cases

Domestic roads 162 78.26%

National Highways 45 21.74%

Total 207 100%

Table 3: Area of Accident in 207 RTA cases                 

Rural 152 73.43%

Urban 55 26.57%

Total 207 100%
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Table 4: Status of victim in 207 RTA cases 

Bike Pillion
Occupant of Occupant of Occupant

Pedestrian
auto

L.M.V of H.M.V

rider Rider rickshaw

40 88 39 27 07 06

19.32% 42.52% 18.85% 13.04% 03.38% 02.89%

Figure 1 : Distribution of offending vehicles in RTA

Figure 2: Bar diagram showing delay in hours in transport of RTA victim 
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Discussions & Suggestions

Countries like India that are undergoing rapid 
economic and social transition are experiencing road 
traffic accidents as an epidemiological mosaic. In 
addition to communicable diseases such as tuberculosis, 
malaria and HIV/AIDS, rapidly developing countries 
have to cope with rising trends of non-communicable 
diseases including road traffic accidents. Out of all non-
communicable conditions, road traffic injuries engage 
the least attention from health administrators and health 
researchers, as evidence by the fewness in number of 
trauma registries and hospital-based research on injuries, 
which are essential to set up an injury surveillance 
program. 

Conclusion

By comparing the data of the present study of 2013-
2014 with that of the previous studies, the incidence of 
road traffic accidents is gradually increasing in number 
day by day and the following observations were also 
noted:

Males were more predominantly affected.

The vulnerable age group was between 21– 40 
years.

Majority of the people with lesser education were 
affected

Most of the accidents occurred during day time.

Majority of the people belonging to lower socio 
economic status were affected.

Majority of the accidents occurred in rural areas and 
on domestic roads.

Majority of the people travelling on motorcycles 
were involved and affected.

In most of the accidents heavy motor vehicle was 
the commonest offending vehicle.

Thus there is an urgent need to address the epidemic 
of carnage on the roads. Road traffic accident continues 
to be a growing menace, hugely affecting the country’s 
economic development as many precious lives are lost 
in the most productive age group. In many cases fatal 
and non fatal road traffic accidents are caused by human 
errors. There is no permanent solution that will prevent 

road traffic accidents, what is required is an organized 
team work by people in many disciplines like education, 
engineering, medical, law enforcement agencies for 
effective prevention of road accidents and its associated 
complications.

Ethical Clearance: This study has been carried out 
in the year 2013, after from the ethical committee of 
NRI Medical College/ General Hospital, Chinakakani, 
Guntur.
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Abstract 

Burn injuries and their sequel pose a public health problem. Every year, it was found that burns caused by 
fire were responsible for about 265,000 deaths globally. The present study was taken up to know the pattern 
of deaths due to burns in married women and to analyse the probable reasons for the same and to analyse the 
socio etiological factors involved. 80 cases of deaths due to burns in married woman were taken up for study. 
Maximum number of death occurred in the age group 21-30 years. Maximum cases belong to the category of 
marital age more than 7 years and majority of the victims belongs to lower socio economic status. Majority 
of the incidence occur at home. Most of the deaths were suicidal in nature followed by accidental burns and 
the minimum number of cases was of homicidal burns .Presence of soot particles in airways observed in 
18.75% cases and cloudy degeneration of kidney in 85% cases. Most of the victim died due to neurogenic 
shock.
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Introduction

In India, burn injury is found to be one of the major 
causes of death, especially in females. The problem of 
death due to burns in developing countries like India is 
primarily due to various socio-cultural factors such as 
poor housing conditions, poor maintenance of electrical 
appliances and customs of wearing dresses like sarees or 
dupatta, practice of dowry, illiteracy level and poverty. 

Death due to burns among married women reflects 
the prevailing social setup and mental health status of a 
region. A swift increase in unnatural deaths especially 
in the initial period of married life was observed in 
our society in last few years which is a dark spot on 
the upright tradition of our society. A burning topic in 
India is the burn deaths of young females. Such a way of 

ending life is peculiarly common in our country. Many 
newly married females who are young die from injuries 
caused by burns. 

Aim and Objectives

To study on the pattern of unnatural deaths (burns) 
in married women

2. To analyse the socio etiological factors involved.

3. To know the distribution of burn injuries 
according to their severity and total body surface area 
affecting these persons and period of survival with 
histopathological changes in Kidneys. 

Materials and Method

The study was conducted in burns cases subjected 
for autopsy in Government Kilpauk Medical College 
Hospital, Chennai from September 2014 to August 2015.  
80 cases of death due to burns were taken up for the 
study. The data collected for the study purpose includes 
inquest papers, relevant police documents, relevant 
hospital documents of the victims and Postmortem 
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report; tissue bits from both kidneys were preserved for 
histopathological examination. The statistical analysis 
of the data was done and presented as results and 
observations in tabular form, graphs and charts. 

Results

Table-1: Age Range – Distribution

      Years Number of cases Percentage

      18 – 20       3     3.75

      21- 30      43     53.75

     31- 40      31     38.75

      41-44       3     3.75

     Total     80     100

From the above table No 1, it can be noted that 
maximum number of deaths i.e., 43 (53.75%) occurred 
in the age group between 21-30 years, then followed by 
31-40 years age group. 

 Religion – Distribution: Among 80 cases 67 cases 
(83.75%) of burn death belongs to Hindu religion, 7 
cases ( 8.75%) belong to Muslims and 6 cases ( 7.5%) 
were Christians

Occupation – Distribution:

74 victims out of 80 cases ie 92.5% of the victims 
were house wives; 5% of cases were labourer by 
occupation

Table-2: Marital Status - Distribution

Marital status No. of cases %

Less than 7 years 26        32.5

More than 7 years 54         67.5

Table No 2 showed that out of 80 females, 54 
(67.5%) belong to the category of marital age more than 
7 years.

Socio-Economical - Distribution

On study of the socio economic status of the 
deceased population maximum cases 75 in no (93.75%) 
belong to low socio economic status group and 6.25% 

cases belong to middle class and none in upper socio 
economic status.

Domiciliary – Distribution: 

47 cases (58.75%) belongs to rural area and 33 
cases ( 41.25% )were from Urban area

Figure -1: Educational status- Distribution
Figure 1 showed that maximum cases belong to high school 
education (32.5%) followed by primary school education 
(31.25%).

    Place of Incidence - Distribution

Majority of burn incident ie 75 cases (93.75%) 
occur at home and 6.25% cases burn incident occurred 
outside home and none occurred in their working place.

Time of incident:

In the study it was analysed that majority of 
incidence occurs between 4 P.M. to 10

P.M (35%) followed by 10 A.M. to 4 P.M. (27.5%).

Table-3: Manner of death:

No. of cases %

ACCIDENTAL 34 42.5

SUCIDAL 44 55

HOMICIDAL 2 2.5

Table No 3 showed more number of women died 
of suicidal burns (55%) followed by accidental (42.5%) 
and homicidal (2.5%).
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Table-4: Type and source of burns:

TYPE SOURCE No. of 
cases %

FLAME KEROSENE OIL / 
PRESSURE STOVE 24 30

LPG CYLINDER 3 3.75

POURING OF 
KEROSENE OIL 45 56.25

INDIGENOUS CHIMNEY 
LAMP 2 2.5

OTHERS 6 7.5

SCALD - - -

ELECTRIC - - -

CHEMICAL - - -

Table no 4 showed all the incidents were due to 
flame. Pouring of kerosene oil was seen in majority of 
cases (56.25%).

Fig 2: Period of Survival - Distribution

Fig 2 showed that 8.75%of the victims could not 
survive for more than 6 hours, whereas 18.75% victims 
died after 1 week of the incident.

Figure-3: Presence of Soot Particles - Distribution

From Fig 3 out of 80 cases, presence of soot 
particles in airway in 18.75% cases and in G.I.T. only 
in 1.25% cases.

Table-5: HPE: Kidney: Findings

No. of cases %

Cloudy Degeneration 68 85

Tubular Cast 4 5

Acute Pyelonephritis 2  2.5

Regeneration Of Epithelium 0 0

Acute Tubular Necrosis 6   7.5

Table No 5 showed cloudy degeneration of kidney 
in 85% cases and acute tubular necrosis in 7.5%cases

Table-6: Cause of death-Distribution:

No. of cases %

Neurogenic shock 34 42.5

Hypovolemic shock 18 22.5

Septicemia 28 35

Others - -

Table No 6 showed majority of death were due to 
neurogenic shock (42.5%) cases followed by septicemia 
(35%) and hypovolemic shock (22.5%).

Figure-4: BURNS WITH GREENISH YELLOW SLOUGH

Figure-5: HPE: CLOUDY DEGENERATION OF KIDNEY



 Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4         77       

Figure-6: HPE: ACUTE TUBULAR NECROSIS

Discussion

AGE: Age wise distribution of death (Table 1) due 
to burns reveals that maximum number cases are in the 
age group of 21-30 years and the incidence decrease in 
the age group of 31 to 40 years followed by 18 -20 years 
and 41-44 years. In the studies conducted by Dalbir 
Singh et al 1 (1998), Mohanty MK et al 2 (2005), Dr. N.P. 
Zanjad and DR. H.V Godbole 3 (2007), H.M. Mangal et 
al  4 (2007) Shinde AB Keoliya A.N 5 (2013), Harish D 
et al 6 (2013), Pandey SK, Chaurasia N7  (2015) and Dr. 
Awdhesh Kumar8  (2015)revealed that burns incident is 
more common in the age group of 21-30 years which is 
similar to this study.

RELIGION: Religion wise distribution of death 
due to burns reveals that maximum cases belongs to 
Hindu religion. The studies conducted by Tripathi CB 
et al 9(1999) , Arpan Mazumder,Amarjyott Patowary10 
(2013), Harish D et al 6(2013) and Dr. Awdhesh Kumar 
8(2015)  revealed that burns incident is more common in 
the Hindu religions which is similar to this study.

OCCUPATION: Occupation wise distribution of 
death due to burns reveals that maximum cases belongs 
to housewives. In the studies conducted by Gupta RK 
and Srivastava AK 11 (1988), Dalbir Singh et al 1(1998), 
Jyosthna Devi Ande et al (2011) and Harish D et al 6 
(2013) revealed that burns incident is more common in 
housewives which is similar to this study.

MARITAL STATUS: Marital status wise 
distribution of death due to burns (Table 2) reveals that 
maximum cases belongs to the category of marital age 
greater than 7 years.This is the sharp contrast to other 
studies conducted in India where the maximum number 
of death due to burns in married women is in the first 7 
years. In the studies conducted by Nagesh Kumar Rao 
12 (1997) Highest preponderance female burn deaths 
observed in the age group of 19-25 years (26.7%) i.e., 

during first 7 years period of marriage which is not similar 
to this study and in the study conducted by Tripathi 
CB et al 9 (1999) found that almost half (48.68%) of 
the incidence of death due to burns occurred less than 
5 years period of victims marriage which is not similar 
to the study.

SOCIO-ECONOMIC STATUS: Socio-Economic 
Status wise distribution of death due to burns reveals 
that maximum cases belongs to low socio economic 
status . Unlike in the other studies conducted in India 
which reveals that the majority of cases belong to middle 
class women. In the studies conducted by Vaghela 
Prithvirajsinh C et al 13 (2012) which is similar to this 
study whereas the study conducted by Sakhare  (1985) 
and Tahuja 14 (1987) revealed that middle class women 
had a higher rate of incidence than low socio economic 
group.

EDUCATIONAL STATUS: Educational Status 
wise distribution of death due to burns (Figure 1) reveals 
that maximum cases belongs to primary school followed 
by illiterate people in the present study. In the study 
conducted by Das gupta and Tripathi  reported that 59% 
of burnt wives were illiterate,23%received only primary 
education and 16% were educated up to secondary 
standard and only 2% victims were graduate which 
is not similar to the study.In the study conducted by 
Sakhare(1985) 14 in her analysis showed that the major 
portions of the married burnt females were illiterate. 

PLACE OF INCIDENT: Place of incident wise 
distribution of death due to burns reveals that maximum 
incident occur at home.In the studies conducted by 
Vaghela Prithvirajsinh C et al13  (2012), Mostafa M.Afify 
et al15  (2012) and Shinde A.B. Keoliya A.N.2(2013) 
revealed that burns incident is more commonly occur at 
home which is similar to the study.

TIME OF INCIDENT: Time of incident 
wise distribution of death due to burns reveals that 
maximum number of incident occur between 4P.M. 
to 10 P.M.followed by10 A.M. to 4P.M.. In the study 
conducted by Akther J.M.Nerker et al 16(2010) found 
that the peak incidence of burn occurred between 5A.M 
to 10A.M (47.4%) followed by between 11P.M to 4A.M 
(29.8%) which is not similar to this study.

MANNER OF DEATH: Manner wise distribution 
of death due to burns (Table 3) reveals that revealed 
that more number of women die of suicidal burns 
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followed by accidental burns .In the studies conducted 
by Mostafa M.Afify et al 15 (2012) revealed that manner 
of burns incident is more commonly by suicidal 
followed by accidental which is similar to my study. 
In the study conducted by A.K.Srivastava and P.Arora 
(2007), Dhattarwal SK  (1997), Ambade VN et al  
(2006), Dr.N.P.Zanjad and DR.H.V.Godbole 3(2007), 
Dr.H.M.Mangal et al 4(2007), Shinde A.B. Keoliya 
A.N. 17(2013) and Harish D et al 6(2013) found that the 
majority of deaths were accidental followed by suicidal 
and homicidal.

Type and Source of Burns: Source wise 
distribution of death due to burns (table 4) reveals 
that maximum incident occurs by flame burns. In the 
studies conducted by Gupta RK and Srivastava AK 
(1988),Dr.N.P.Zanjad and DR.H.V.Godbole 3(2007), 
Dr.H.M.Mangal et al 4(2007), Dahal P and Paudel 
BR (2010), Mostafa M.Afify et al 15(2012), S.Lal et al  

(2012) and Harish D et al6 (2013) revealed that burns 
incident is more common due to flames.

Period of Survival: Period of survival vise 
distribution of death due to burns (Figure 2) reveals that 
majority of death due to burns occurred within one week 
of the incidence. In the studies conducted by Dalbir 
Singh et al (1998), Dr.N.P.Zanjad and DR.H.V.Godbole 
3(2007) and Mostafa M.Afify et al 15 (2012) revealed 
that majority of death due to burns occurred within one 
week.

Soot Particles: Presence of soot particles in airways 
observed in 18.75% cases and 1.25% cases in the gastro 
intestinal tract (Figure 3).In the study conducted by 
Arpan Mazumder, Amarjyott Patowary (2013) observed 
that the soot particles were found in trachea in only 
18.5%cases which is similar to this study. 

Histopathological Examination of Kidney: 

Histopathological study in kidney showed cloudy 
degeneration (Table 5 and Fig 5) in 85% cases, tubular 
casts in 5% cases, acute pyelonepritis in 2.5% and  acute 
tubular necrosis( Fig 6) in  7.5% cases. In the  study 
conducted by Shinde A.B. and Keoliya A.N18 (2013) 
observed that histopathological in kidneys showed 
cloudy degeneration in 15.45% cases, tubular casts in 
31.81% cases, acute pyelonepritis in 9.09%, regeneration 
of epithelium in13.63% and acute tubular necrosis in 
16.36%cases which is not similar to my study.

Cause of Death:

Majority of death due to burns in married women 
is more due to neurogenic shock (Table 6) (42.5%) 
followed by septicemia (35%) and hypovolemic shock 
(22.5%). In the study conducted by Dr.H.M.Mangal et al 
4 (2007) and Mostafa M.Afify et al 15 (2012) found that 
most of the victims died from neurogenic shock which 
is similar to the present study. In the study conducted 
by Dalbir Singh et al1  (1998), Tripathi CB et al9 (2000), 
Jyosthna Devi Ande et al  (2011) and S.Lal et al (2012) 
observed that majority of the burn victims died due to 
Septicemia which is not similar in this study.

Conclusion

Accidental burns are mostly preventable by adequate 
safety measures and safety education. ―Bride burning 
is a social evil unmatched in its cruelty and cynicism 
in today‘s civilized society. Any discussion on its 
etiopathogenesis and remedial measures must take into 
account the sociocultural and economic ramifications 
underlying this scourge. Legal measures however, harsh 
or deterrent, cannot suffice to combat this scourge due 
to complete dependence of the woman on her husband 
and in-laws.

Following measures are recommended:

I) Social and Economic

1. Including safety education in curriculum to 
prevent domestic accidents.

2. Encouraging all skilled and unskilled workers 
in industries to adopt safety measures in working place.

3. Public and professionals should be made to 
realize the magnitude and gravity of the problem.

4. Discouraging dowry demands and offers.

5. Counseling the vulnerable group about positive 
living.

6. Promoting education among women to make 
them economically free and independent.

II) Legal

1. More stringent laws for possession and use of 
explosive and inflosive and inflammable materials to 
prevent accidents.
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2. Police task force-specially trained in the 
subject for timely investigation of the case and should 
provide detailed history and sketched diagram showing 
arrangements in bedroom and kitchen, with special 
reference to place of incidence and mode of catching 
fire.
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Abstract

Introduction - Poisoning is a common problem worldwide which affects people of all age groups and 
occupation irrespective of gender thereby causing morbidity and mortality. Since poisoning cases are 
increasing day by day at an alarming state hence it is putting burden over the health service resources. 
Among the unnatural deaths, death owing to poisoning stand next only to road traffic accident deaths.

Objectives- To analyze the trends of Poisoning cases in males tested in Poison Detection Centre of a tertiary 
care hospital over a period of 5 years.

Materials and Method- A retrospective record based study of all poisoning samples of males sent for 
analyzing to Poison Detection Centre (PDC) of KLE hospital, Belagavi from January 2012 to December 
2016. The data regarding pattern of poisoning, age, occupation and basic demographics were collected from 
hospital records. 

Results-  The study included total 534 male cases of which 451 were positive for various poisonous compounds 
and 83 were negative for standards tested. The commonest age group was 19-29 years. Organophosphorus 
was commonest compound and least was Amitraz. The maximum number of cases reported were among 
illiterate and were from rural background involved in agricultural activities. The maximum deaths were seen 
with Organophosphorus compound.
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Introduction

Poisoning is a common problem worldwide 
which affects people of all age groups and occupation 
irrespective of gender thereby causing morbidity and 
mortality. Since poisoning cases are increasing day 

by day at an alarming state hence it is putting burden 
over the health service resources. Among the unnatural 
deaths, death owing to poisoning stand next only to road 
traffic accident deaths.1 The World Health Organization 
(WHO) estimates that about 3 million cases of poisoning 
occur every year in the world and about 1,93,460 deaths 
occur due to unintentional poisoning.2 It is noted in 
most of the studies that there is male predominance 
in poisoning cases that can be due to males are more 
exposed to occupational hazards and they have easy 
access to the agrochemicals and often need to handle 
it in agricultural work.3 The incidences of pesticide 
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poisoning is increasing in a developing country like India 
due to its easy availability and accessibility which is a 
major public health problem thereby causing morbidity 
and mortality. The leading causes of poisoning deaths 
can be alcoholism, substance abuse, unemployment, 
poverty, antisocial behavior, violence on women, easy 
availability of insecticides over the counter, psychiatric 
disorders among the population, lack of awareness of 
the identification and management of poisoning. As in 
India we have so much of variations in region, religion 
and culture so the pattern of poisoning vary from one 
region to other so it is necessary to do regional research 
studies again and again to analyze the trend of poisoning 
cases in that particular area.

Materials and Method

It is a 5 year retrospective study of all poisoning 
samples of males analyzed at Poison Detection Centre 
(PDC) of KLE Hospital attached to Jawaharlal Nehru 
Medical College, Belagavi from January 2012 to 
December 2016. The study included data regarding 
pattern of poisoning, age, occupation and basic 
demographics were collected alongwith the name of 
poisonous substances and outcome. Statistical analysis 
was done by using SPSS software version 25 and the 
results were calculated in percentages.

Results

The study included total 534 male cases of which 
451 were positive for various poisonous compounds 
and 83 were negative for standards tested. Table 1 
depicts that  among males maximum number of cases 
169 (37.5%) were in age group 19-29 years followed 
by 2-18 years (18.4%) and least were in age group <1 
year (2.2%). Table 2 depicts that 288 cases (63.8%) 
were from rural background as compared to 163 cases 
(36.2%) which were from urban background. 275 
cases (61%) were married while 176 cases (39%) were 
unmarried as shown in table 3. 

Table 4 depicts that the most vulnerable group 
was the people involved in agricultural activities 287 
cases (63.6%) followed by students 101 cases (22.4%). 
According to table 5, 317 cases (70.3%) were illiterate 
as compared to 134 cases (29.7%) which were literate. 
Table 6 depicts that organophosphorus 237 cases 
(52.5%) was the commonest poisonous compound 
used followed by medicine and drugs 81 cases (18%) 
and alcohol and phenol 51 cases (11.3%). The total 

mortality was 41 in which maximum mortality was seen 
with organophosphorus compounds. Table 7 depicts 
that when the patient arrived to hospital in less than 2 
hours the mortality was 6 (14.6%) out of 133 cases. But 
as more time elapsed since exposure to hospital arrival 
more was the mortality.

Table 1- Distribution of cases according to age 

Age group Male Percentage

<1 10 2.2

2-18 83 18.4

19-29 169 37.5

30-39 76 16.8

40-49 63 14

50-59 26 5.8

60-69 13 2.9

>70 11 2.4

Total 451 100

Table 2- Distribution of cases according to place 
of residence

Place of Residence Number of cases Percentage

Rural 288 63.8

Urban 163 36.2

Total 451 100

Table 3- Distribution of cases according to 
marital status

Marital Status Number of cases Percentage

Married 275 61

Unmarried 176 39

Total 451 100

Table 4- Distribution of cases according to 
occupation

Occupation Number of cases Percentage

Farmer 287 63.6

Student 101 22.4

Self 36 8

Others 27 6

Total 451 100
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Table 5- Distribution of cases according to educational status

Educational Status Number of cases Percentage

Illiterate 317 70.3

Literate 134 29.7

Total 451 100

Table 6- Distribution of cases according to type of poisoning and mortality

Type of Poisoning Number of patients Percentage Mortality Percentage

Organophosphorus 237 52.5 24 58.6

Medicine and Drugs 81 18 09 22.0

Alcohol and Phenol 51 11.3 03 7.4

Carbamate 24 5.3 01 2.4

Bromodiolone 21 4.6 01 2.4

Pyrethroid 17 3.8 01 2.4

Amitraz 03 0.7 01 2.4

Others 17 3.8 01 2.4

Total 451 100 41 100

Table 7- Distribution of cases according to time elapsed since exposure to hospital arrival; and their 
prognosis.

Time lapsed to reach Hospital (Hours) Total cases Expired cases

<2 hours 133 (29.5%) 06 (14.6%)

2-4 hours 151 (33.5%) 08 (19.5%)

5-8 hours 113 (25.1%) 12 (29.3%)

>8 hours 54 (11.9%) 15 (36.6%)

Total 451 41

Discussion

A study done by Bhagora et al4 revealed that male 
subjects outnumbered female subjects due to their risk 
taking behavior and more involvement in agricultural 
activities. The present study shows that most of the 
cases belongs to age group 19-29 years which constitute 
37.5%. This could be due to the reason that this constitute 
the most active age group involved in outdoor activities. 
This observation is consistent with the studies conducted 

by Dash et al5 and Srivastava et al.6 In this study rural 
population (63.8%) is affected more as compared to 
urban population (36.2%) because rural people are more 
exposed to pesticides which is similar to findings noted 
by Varma et al7 and Virendar et al.8

In this study it has been observed that the most 
vulnerable occupation group was the people involved 
in agricultural activities (63.6%) and people who were 
illiterate (70.3%) which is similar to studies done by 
Sandhu et al9, Pate et al3 and Karamjit et al.10
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According to a study done by Dhanya et al11 

and Prajapati et al12 the organophosphorus poisoning 
(52.5%) constitute maximum number of cases followed 
by unspecified drugs (18%) which is similar to our 
findings. It was found in our study that more the time 
elapsed since exposure to hospital arrival more was the 
mortality which is similar to studies done by Gupta et 
al13 and Ramesha et al.14

Conclusion

In our study 19-29 years was the commonest 
age group. Most of them were illiterate from rural/
agricultural background and were married. The 
commonest compound was organophosphorus. The 
strict rules and regulations should be made to put a 
check on sale of commonly used poisons like pesticides, 
drugs, rodenticides and few poisonous household 
articles. As far as morbidity and mortality is concerned 
there should be increase in manpower at PHC level and 
alogwith this there should be early recognition of poison, 
careful monitoring of patients and early diagnosis and 
treatment. It is necessary to inculcate counseling and 
information centres in various schools and colleges for 
younger generation to cope up with the burden of day 
to day life.
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Abstract

Background: Death due to Road Traffic Accidents (RTAs) are increasing at an alarming rate world wide. 
The study of RTAs in Tirupati region  associated with fatal outcome helps in the implementation of measures 
to prevent the fatalities due to RTAs. Hence the present study is conducted to know the pattern of accident 
by  month ,week, time ,  diurnal and seasonal variations.

Method: This is Retrospective study was carried out of the victims on fatal RTAs, who died on the spot, 
during transition to the hospital and subsequently autopsied during the period from 2007-2009 in Tirupati 
region.

Results: RTA related deaths accounted for 56.81% of total medico legal autopsies conducted during the 
study period .Maximum number of RTAs were recorded in the afternoon hours (27%) and in the summer 
season (39%). Maximum number of individuals have died instantaneously or within the time of 6 hours from 
the time of occurrence.  

 Conclusion: RTAs are on the risk and have become a major public health problem. RTA cost a lost not 
only to the individuals affected and their families but also to the nation. The injuries, disabilities and fatality 
resulting from injuries due to RTAs put a significant drain on the economy of the nation.

Keywordes: Road traffic accident,  Diurnalvariation ,Victium.

Introduction

Road traffic injuries account for 2.1% of total global 
mortality. The developing countries bare a large share of 
burden and account for about 85% of deaths, as a result 
of RTAs. India accounts for about 10% of road traffic 
fatalities worldwide. Road accidents have contributed to 
30.2% of all kinds of natural and unnatural accidental 
deaths during 2005. According to Institute of Road 
Traffic Education (2006), New Delhi3, estimated that 
1.4 billion serious road accidents/collisions occur 
annually in India hardly 0.4 million are recorded. This 

indicates that the surveillance systems for vehicular 
accidents is not well established in India.RTAs are due 
to mechanization, industrialisation5, increase in number 
of vehicles, continuous growth of population, high 
speed technology, poor conditions of roads, with other 
contributing factors like, intoxication influence of drugs, 
alcohol, inexperience of drivers, without proper driving 
lessons, neglected use of protective devices, ignorance 
and intentional/unintentional violation of traffic rules 
and poor access to health care systems.The present 
study is therefore conducted to ascertain the incidence 
of pattern of analysis of accidents by month, days of 
week, accident by time and seasonal varivation among  
the RTA Victims.

Aims and Objectives 

1.To analyze the relationship of diurnal and seasonal 
variations of road traffic accidents with respect to time, 
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day, and quarter of year.

2.To deduce any preventive and saftey measures .

Materials and Method

This is Retrospective study was conducted in the 
Department of Forensic Medicine, Sri Venkateswara 
Medical college, Tirupathi from 2007-2009. A total 
of 100 cases  of road traffic accidents brought to the 
mortuary directly from the accidental emergency or 
from the department of Neurosurgery, SVIMS, Tirupati 
and S.V.R.R Hospital Tirupati or from the spot for 
autopsy examination. Craniocerebral injuries by railway 
accidents, assaults fall from height, accidental fall of 
wall of a building or any other heavy weights are not 
included in the present study. The inquest reports are 
studied thoroughly and information was gathered from 
the police officials, relatives, friends and the nearest 
kin of the deceased and the eye witnesses of the road 
traffic accident. Details regarding the Month, Day, 
Diurnal variation and Seasonal variation  of death and 
the circumstances of the accident were scrutinized.

Results

Table -1: Distribution of cases with respect to 
month in fatal RTAs

No. Month No. of 
Cases

Percentage
(%)

1 January 8 8

2 February 6 6

3 March 3 3

4 April 10 10

5 May 20 20

6 June 13 13

7 July 12 12

8 August 5 5

9 September 3 3

10 October 11 11

11 November 3 3

12 December 6 6

Total 100 100

Table-2 : Distribution of cases with respect to 
day in fatal RTAs

Sl. No Day No. of Cases Percentage
(%)

1 Sunday 23 23

2 Monday 11 11

3 Tuesday 13 13

4 Wednesday 9 9

5 Thursday 15 15

6 Friday 14 14

7 Saturday 15 15

Total 100 100.00

Table -3: Diurnal variations in cases of fatal 
RTAs 

Sl. No. Time No. of 
Cases

Percentage
(%)

1 12.01 am - 6.00 am 26 26

2 6.01 am - 12.00 N 24 24

3 12.01 pm-6.00pm 27 27

4 6.01 pm 12.00 Mid 
Night 23 23

Total 100 100

Table-4 : Seasonal variation of cases of fatal 
RTAs

Sl. No. Season No. of
Cases

Percentage
(%)

1 Summer (Feb-May) 39 39

2 Rainy (Jun-Sep) 33 33

3 Winter (Oct-Jan) 28 28

Total 100 100



 86        Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4   

Observations and Discussion

Detail postmortem study of 100 cases was 
conducted with regard to road traffic accidents in and 
around Tirupati area.

 Month  and Day wise Distribution of cases in 
fatal RTAs: (Table - 1 & Table – 2)

In the present study of 100 cases, the peak 
occurrence of RTAs were noted in the month of May 
(20) followed by June (13%) July (12%) and least in the 
month of November (3%) followed by March (3%). The 
maximum number of RTAs occurred on Sundays (23%), 
followed by Saturday (15%) and minimum occurred on 
Wednesday (9%).This time pattern generally being that 
of Government and Public sector holiday period, people 
usually tend to visit their home towns traveling from 
their work / study places, or the time is supposed to be 
auspicious for marriages and other cultural activities.

Shih Tseng noticed in his study that the peak 
occurrence of RTA was during weekends in the month 
of October and in the later half of the year.

Heulke and Gikas studied accident fatalities and 
found that single fatality accidents were the most 
frequent and occur on Saturdays or Sundays than on 
week days, especially during midnight.

Diurnal variations in cases of fatal RTAs:( Table-3)

To study the diurnal Variations in the RTAs, the 24 
hours duration was divided in to 4 groups with 6 hours 
in each group Maximum number of accidents occurred 
in the afternoon hours (27%), followed by in night hours 
(26%) and least in evening (23%).

Shih Tseng et al in their study found that the lowest 
RTAs were occurring during 4 a.m. It increased through 
the morning continuing to rise with highest at 8 p.m. and 
gradually decreasing with a sharp fall at midnight.

Seasonal variations of cases of fatal RTAs: 
(Table – 4)

For assessment of seasonal Variation, only those 
RTAs which occurred during 3 years (2007 - 2009) were 
considered. Out of total 100 cases, maximum number 
of cases, 39 occurred during summer season followed 
by 33 cases occurred in rainy season and 28 cases in 
winter season. Maximum number of accidents occurred 
in the afternoon hours (27%), followed by in night hours 

(26%) and least in evening (23%).

This may be due to the different environmental 
conditions in different seasons, which act as one of the 
important contributors to the occurrence of accidents. 
During rainy season the factors like worsening of the 
road conditions and poor visibility to drivers due to rain; 
during winter longer hours of darkness, poor visibility 
to drivers at night and early hours of the day due to 
foggy weather conditions and during summer the hot 
environment makes the person tired, irritable and rash, 
may lead to increase in the occurrence of accidents.

In the study conducted at R M College, Loni 
(Maharashtra),5 maximum number of accidents happened 
during rainy season (46.97%), followed by summer 
(32.79%) and winter (20.23%). Number of accidents, 
which happened in rainy season, is significantly higher 
and those in the winter are significantly lower than 
our result. But there is no significant difference in the 
occurrence of accidents during summer. 

In another study conducted at MLN Medical 
College, Allah bad, maximum number of accidents 
occurred during winter (42.64%), followed by summer, 
however, significantly more number of accidents of 
accidents happened during winter and less in the rainy 
season.

Conclusion

RTAs are on the risk and have become a major 
public health problem. RTA cost a lot not only to the 
individuals affected and their families but also to the 
nation. The injuries, disabilities and fatality resulting 
from injuries due to RTAs put a significant drain on the 
economy of the nation.

The present study is based on the observation of 
100 cases comprising of road traffic accidents in and 
around Tirupati area. Various results were arrived 
after detailed post-mortem examination and of PM 
reports regarding their relation to pattern of accident 
by month, day of week,accident by time  and seasonal 
variation. Epidemiological and scientific analysis of 
diurnal variation   data was done successfully to meet 
the objectives listed in the study.

Summary

In the present study of 100 cases of fatal road traffic 
accidents, the following results are obtained. Road 
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traffic accidents were more recorded on Sundays and 
Saturdays in the month of May and during night times 
(12:01 pm - 6.00 pm).

Recommendations and Suggestions

Based on our study, we like to stress the importance 
of the following suggestions:4

1. Proper education right from school level 
regarding the right way of using the roads 

2 .Improve the road and traffic sense among road 
users by camps, road shows, etc. Strict enforcement of 
traffic rules.

3. Observation of traffic weeks regularly to 
bring traffic awareness among various     sections of 
population.

4. Drivers should not be allowed to drink drive, 
use mobile phones or engage in casual attitude while 
driving. Two wheeler should wear protective helmets. 
Public transport drivers should be trained in first aid and 
emergency management techniques.
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Abstract

The tongue is a unique organ of the human body which can be stuck out of mouth for inspection and act as a 
proof of life, yet remain well protected in the mouth and is difficult to forge. Tongue Prints are unique from 
person to person as human DNA, the color, shape, and surface features are characteristic of every individual, 
and this serves as a tool for identification. Here we are presenting a small review on tongue prints and its 
importance as new identification tool in forensic odontology.
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Introduction

Biometrics refers to a real-time identification 
system that is used in the identification of a person using 
a specific physical or behavioral characteristic which 
can be compared with characteristics of many other 
people.1 Biometrics have a number of advantages over 
security measures which use symbols, such as physical 
keys, cards or badges and those which are knowledge-
based, like passwords or PIN numbers of a personal.2 
Biometrics features cannot easily stolen, lost, guessed, 
forgotten, or duplicated. The list of physiological 
and behavioral characteristics that have so far been 
developed and implemented is long and includes the 
face, iris, fingerprint, palm-print, hand-shape, voice, 
signature and gait.3 Some of these traditional biometrics 
have an inherent limitation like by using a fake iris 4 
they are easily forged and they are ineffective in 
combating identity fraud.3 With increasing identity 
fraud  and emphasis on security required the noninvasive 
biometrics that are anticounterfeiting and can provide 
liveness verification.4 Forensic odontology is a branch 
of dentistry that mainly deals with the identification  and 
the forensic odontologist helps with the identification 
process based on recognition of unique features present 
in an individual’s oral structures.5 Tongue Print or 

Lingual Impression is a new biometric authentication 
method, emerging as a novel tool that can be used in 
forensics.1,3 Tongue print is the information carried on 
the exposed portion of the tongue that is the shape and 
texture all together.1

Tongue is an organ of body which performs multiple 
actions such as articulation of speech, perception of 
taste, and formation of food bolus. It is well protected 
from the external environment and enclosed in the oral 
cavity with palate on the superior aspect, floor of the 
mouth on the inferior aspect, mandibular teeth on the 
lateral aspects, pharyngeal region posteriorly, and the 
lips anteriorly.6 Tongue is a vital organ, and its vitality 
is described in Traditional Chinese Medicine (TCM) as 
“Tongue of life” where the tongue has a vital color. In 
contrast, the “Tongue

of death” in TCM is termed so due to its dark and 
withered appearance. Tongue uniqueness is further 
supported by that it is an internal organ, and  it is a 
proof of life that is whether the person is alive or dead.7 
Tongue also gives information regarding health status 
of an individual and like any other organ tongue has 
skeletal muscles,blood vessles and nerve supply,along 
with papillae and taste buds.6 In Traditional Chinese 
Medicine,it has been studied that the general texture 
of the tongue varies between individuals and since it is 
affected by systemic diseases, it can be useful tool in 
identifying medical condtions.6

The geometric shape of the tongue is usually 
constant, and the physiological surface texture does not 
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vary a lot even as the coating of the tongue changes.5,6 
Tongue is an organ that can be easily stuck out for 
examination but at the same time well protected from 
environmental influences and therefore very difficult 
to manipulate or forge unlike other identification 
systems.1The distinctiveness of the tongue print is 
that no two tongues are the same, and the tongue of 
identical twins also does not resemble each other. The 
tongue provides both static and dynamic features for 
authentication.1

Classification

Vitality, color, shape, moisture and movement of 
tongue are factors considered for assessment of tongue 
prints and classification of tongue features is made. 
Various surface coatings of tongue are also considered 
and based on color which is usually clear-white and of 
thin uniform layer.  Tongue fissures on dorsal surface 
may considered as grooves or furrows and these can 
be single/multiple, shallow/deep. Smooth tongue 
considered as tongue devoid of any fissures or cracks 
on dorsal surface. The shape of tongue is analyzed by 
reference points on the lingual tip and the V-shaped 
lingual sulcus. Based on all these features Stefanescu et 
al in 2014 classified tongue features observed on dorsal 
surface: 8 [Table-1][Table-2]

Tongue prints collection

Tongue prints can be obtained in different ways. 
Digital photographs of the tongue can be captured and 
matched with a database for verification. A study carried 
out in Hong Kong Polytechnic University in 2007, was 
designed to develop tongue image database, which 
included both tongue geometric shape and surface 
textures of individuals,[Fig-1,2] and this database was 
assumed to be a valuable resource for assessment, 
comparison, and evaluation.4,9,10 Three‑dimensional 
analysis of the tongue can be performed by taking 
an alginate impression followed by cast preparation 
by capturing the unique features and reproducing 
them onto a cast[Fig-3] which can be used for study 
purposes.8 Digital software has been formulated which 
autocorrects for the color and hue along with the 
positional alterations and camera conditions and then 
analyses the tongue for its color and texture to match 
with its database to bring about positive identification.2 
Other methods tried are capturing the video of a tongue, 
sublingual vein analysis, an ultrasound technique and 

histological examination of the tongue.6

Role in forensic dentistry

Dorsal surface of the tongue is unique for each 
person; characteristic features may reveal exceptional 
difference even between identical twins. Tongue Prints 
along with its photographic image, may constitute 
secure methods for Forensic Odontology identification, 
in addition to rugoscopy and cheiloscopy.

Figure -1 Tongue geometric shape in various individuals

Figure-2 Tongue surface texture in various individuals

Figure-3 Three dimensional prints of tongue through dental 
stone cast

Table-1 Classification of features on dorsal 
surface of tongue by  Stefanescu et al

Texural variations 
in tongue Shapes of tongue 

Tongue 
geometry 
features 

Tongue fissures or 
cracks
Smooth tongue

Elliptical 
Hammer
Rectangular
Acute triangular
Obtuse triangular
Square
Round

Length
Width 
Thickness
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Table-2 Classification of tongue features by Stefanescu et al

Tongue texture  Shapes of tongue Longitudinal grooves Lingual apex 

Physiological 
Scrotal 
Geographic 

Ovoid
Ellipsoid
Rectangular
Pentagonal
Trapezoidal to asymmetrical 

Perceptible/imperceptible
Rectilinear/twisty
Superficial /deep 

Sharp
Septate 

Conclusion

The human tongue promises to deliver a level of 
uniqueness in shape, texture which cannot be reverse 
engineered and is suitable for the use in identity 
recognition. Tongue Prints, as a new biometric 
authentication method has been found beneficial for 
identification although in India this identification system 
is still at grass-root level and needs more amount of 
research and planning to implement and dentist can play 
an important role to make Tongue Prints as a widely 
available and acceptable tool.
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Abstract

Child sexual abuse (CSA) is an under reported offence in India, which has reached epidemic proportion. It 
also has various adverse effects on the psychological, physical, behavioural, and interpersonal well-being 
of the victim. 

The Protection of Children from Sexual offences (POCSO) Act, 2012 was formulated to effectively address 
the heinous crimes of sexual abuse and sexual exploitation of children.

The present study conducted in Department of Forensic Medicine, Sri Venkateshwara Medical college, 
Tirupati, was a critical analysis and interpretation of cases booked under POCSO Act in Chittoor district of 
Andhra Pradesh for a period of 3 years (2015 – 2017). 

A total of 182 cases were booked under POCSO Act during the period of study. Most of the victims were 
of 13 – 18 years age group (87.13 %). Majority were Hindus, 165 (90.65%), with home being the most 
common crime scene 90 (49.45%). Majority of the assailants were neighbours to the victims, 96 (52.74%). 
In 83 cases (46.11%) the victim/victims family took more than a week time to bring it to the notice of 
authorities and being sent for medical examination. Number of assailants was one in majority of cases, 177 
(97.25%). With the regards to the status of cases booked under POCSO act, 38 (20.87%) are still pending 
trial in court, while 123 cases (67.58%) have been acquitted by the court. Conviction of the accused has 
occurred in only 21 cases (11.53%).

This study is an attempt to understand the magnitude of CSA at district level in order to be helpful for local 
authorities in tackling the problem of CSA.

Key words: Child sexual abuse, POCSO Act, Chittoor
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Introduction

 The World Health Organization (WHO) 
defines Child Sexual Abuse (CSA) as “the involvement 
of a child in sexual activity that he or she does not fully 
comprehend, is unable to give informed consent to, or 

for which the child is not developmentally prepared and 
cannot give consent, or that violates the laws or social 
taboos of society. . .”(1)

The Standing Committee on Sexually abused 
Children has defined Child Sexual Abuse (CSA) as 
“Any child below the age of consent may be defined 
to have been sexually abused when a sexually matured 
person has by design or by neglect of their usual societal 
or specific responsibility in relation to the child engaged 
or permitted engagement of that child in any activity 
of a sexual nature which is intended to lead to the 
sexual gratification of the sexual mature person.” This 
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definition pertains to whether the act involves genital 
or physical contact, whether or not initiated by the child 
and whether or not there is discernible harmful outcome 
in the short run. (2)

 Child sexual abuse includes not only rape, 
sexual intercourse with a child, incest but also consists 
of nonphysical contact and non-penetrative activities 
such as exhibitionism or exposing children to adult 
sexual activity or pornography, encouraging children to 
behave in sexually obvious ways and exposing them to 
inappropriate sexual material.

In any civilized society, children are “supremely 
important national asset” and the nation’s future depends 
upon how its children grow and develop.(3) However, 
these wishful and optimistic sayings look shallow 
when one encounters the reality of child abuse and 
exploitation.(4) In 2007, Ministry of Women and Child 
Welfare, conducted a study to understand the magnitude 
of child abuse in India; they found that 53.22% children 
faced one or more forms of sexual abuse of which 
52.94% were boys and 47.06% were girls. Highest 
sexual abuse was reported in Assam (57.27%) followed 
by Delhi (41%), Andhra Pradesh (33.87%) and Bihar 
(33.27%).(5) According to data released by National 
Crime Records Bureau, 1,06,658 cases of crimes against 
children were recorded in 2016, out of which in 19765 
cases, the abuser is booked under the Section 376 IPC 
and Sections 4 and 6 of the POCSO Act.(6)

The law on child sexual abuse in India is not 
confined to a single instrument but is scattered across 
several legislations, with the Protection of Children 
from Sexual Offences Act, 2012 (POCSO Act) being 
the most significant statute covering the issue. It was 
enacted to not only protect children from offences of 
sexual assault, sexual harassment and pornography, but 
also to ensure a child friendly procedure for the trail of 
these offences. (7) 

The issue of CSA is complex and challenging to 
study. The estimates vary widely depending on the 
country, the definitions used, the type of CSA studied, 
extent of coverage, and quality of data.(8,9,10,11) Hence, this 
study is intended to provide a brief overview of CSA at 
district level to enhance the awareness of primary care 
physicians,  counsellors, police personnel, teachers, and 
the community.

 Material and Methodology

The present study was a retrospective descriptive 
study for a period of 3 years i.e., from 1st January 2015 
to 31st December 2017, done in the Department of 
Forensic Medicine & Toxicology, Sri Venkateshwara 
Medical college, Tirupati, Chittoor, Andhra Pradesh. 
Information regarding all the cases booked under 
POCSO Act in different Police Stations of Chittoor 
district were collected. The details of each case were 
recorded in a proforma under the heads like age, sex, 
religion, demographic details, relation with the accused, 
place of incident, and medical examination details 
among others. Further the data was tabulated and 
analysed.

Results and Observations

A total of 182 cases were booked under POCSO Act 
in different police stations of Chittoor district during 
the period of study. Incidence of cases has increased 
year by year recording 45 cases (24.72%) in 2015, 63 
cases (35.00%) in 2016 and 74 cases (40.65%) in 2017. 
Most of the victims belonged to the age group of 13 – 
18 years, which constituted about 88.46 % (161 cases), 
followed by 6 – 12 years age group, 11.53% (21 cases). 
Only one case of male victim in the age group of 13 – 18 
years was recorded (Table 1).

The place of occurrence was most commonly home, 
90 cases (49.45%), followed by fields 54 cases (29.67%) 
and work place, 28 cases (15.38%) (Figure 1). With 
regards to number of assailants involved in the crime, 
177 cases (97.25%) showed the involvement of single 
person and only in 5 cases (2.74%), two persons were 
involved (Table 2). 

In 83 cases (46.11%) the victim/victim family 
took more than a week time to bring it to the notice 
of authorities and being sent for medical examination 
whereas in 49 cases (26.92%) and in 30 cases (16.48%) 
the victims underwent medical examination within 24 
hrs and 24-48 hrs respectively (Figure 2). Majority of the 
assailants involved in the cases were neighbours of the 
family 96 cases (52.74%), followed by family members 
39 (21.42%), friends/ known persons, 29 (15.93%) and 
strangers to the victims, 12 cases (6.59%), Guardians, 
4(2.19%) and Parents in 2 (1.09%) cases (Figure 3). 

With respect to the profile of informants, majority 
of the cases were informed by the victim, 78 cases 
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(42.85%), being accompanied by a family member 
(Figure 3). 20.87% (38) of cases booked under POCSO 
act are still pending trial in court, while 123 cases 
(67.58%) have been acquitted by the court. Conviction 
of the accused has occurred in 21cases (11.53%) (Figure 
4).

Table 1: Age and Sex wise distribution of Cases

S. 
No

Age (in 
years)

Total number of cases

Male Female

1. 0-5 years 0 (0.00%) 0 (0.00%)

2. 6-12 years 0 (0.00%) 21 (11.5%)

3. 13-18 years 1 (0.54%) 160 (87.91%)

Table 2: Number of Assailants involved in the 
cases

S. No Number of Assailants Number of cases

1. 1 person 177 (97.25%)

2. 2 Persons 5 (2.74%)

3. > 2 Persons 0 (0.00%)

Figure 1: Place of Incidence

Figure 2: Time interval between Incident and Medical 
examination

Figure 3: Profile of Assailants and Informants in cases 
booked under POCSO Act

Figure 4: Status of Cases

Discussion

Justice V R Krishna Iyer held in the case of Rafiq vs 
state of Uttar Pradesh that “a murder kills the body, but 
the rapist kills the soul”. (12) It is a known fact that many 
children are victims of sexual abuse within their homes 
and outside. It involves mental, physical and emotional 
abuse of the child through overt and covert sexual acts, 
gestures and disposition. 

Estimating the prevalence of child sexual abuse 
with accuracy in our society is highly difficult. It is 
thought that the cases reported to police stations are just 
the tip of the iceberg.

Children, under the age of 18, contribute to 37% of 
India’s population with large proportions experiencing 
great deprivations such as lack of access to basic 
education, nutrition or health care. (13) A meta-analysis 
conducted in year 2009 analysed 65 studies in 22 
countries. The main findings of the study were:(14)

An estimated 7.9% of males and 19.7% of females 
universally faced sexual abuse before the age of 18 
years (14) the highest prevalence rate of CSA was seen in 
Africa (34.4%)(14,15)

Europe, America, and Asia had prevalence rate of 
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9.2%, 10.1%, and 23.9%, respectively.(14) 

With regards to females, seven countries reported 
prevalence rates as being more than one fifth i.e., 37.8% 
in Australia, 32.2% in Costa Rica, 31% in Tanzania, 
30.7% in Israel, 28.1% in Sweden, 25.3% in the US, 
and 24.2% in Switzerland. (14)   

A National Study on Child Abuse conducted by the 
ministry of women and child development in the year 
2007 revealed shocking details. The report concluded 
that 53.22% children faced one or more forms of sexual 
abuse of which 52.94% were boys and 47.06% girls. The 
highest sexual abuse was reported in Assam (57.27%) 
followed by Delhi (41%), Andhra Pradesh (33.87%) 
and Bihar (33.27%). The report also held that boys were 
equally at risk as girls. (5)

A study conducted in Kerala on prevalence of 
sexual abuse among adolescents reported that 36 percent 
of boys and 35 percent of girls had experienced sexual 
abuse at some point of time. (16)

According to data released by National Crime 
Records Bureau, cases of crime against children 
recorded in 2014 were 89423, 94172 in 2015 and 106958 
in 2016. The abuser was booked under Section 376 IPC 
and Sections 4 and 6 of POCSO Act in 19765 cases. (17)

Children of age group 13-18 years are more prone 
for abuse. 88.46% of cases in the present study were in 
the age group of 13-18 years with 11.53% cases in 6-12 
years age group. No cases were booked in age group 
less than 5 years. The study conducted by Ministry of 
Women and Child Development found that 40 % of 
children were in 5 – 12 years age group. (5)

In the present study, most of the assailants were 
neighbours of the family 96 cases (52.74%), followed 
by family members 39 (21.42%), friends/ known 
persons, 29 (15.93%) and strangers to the victims, 
12 cases (6.59%). Strangers have been reported as 
common assailant in studies done by Okonkwo et al. 
(34.8%), Riggs et al. (39%) and Du Mont et al. (49.2%). 

(18,19,20) In contrast to this, Malhotra et al. reported that 
rape by persons acquainted with the victim is common 
among < 10 years. (21) Karthiga R K et al. reported that 
children who are victims of sexual abuse often know the 
perpetrator in some way. (22)

Regarding the time interval between offence and 
its medical examination, in 46.11% of cases, medical 

examination took place after 1 week of occurrence 
and in 26.92% cases medical examination was carried 
out within 24 hrs of alleged incident. Studies done by 
Aparna S et al. and Yadukul S, show that 21.57% and 
54.5% of cases respectively were brought for medical 
examination after 1 week. (23,24) Sarkar S C et observed 
that a quarter of victims were brought to hospital within 
5 – 7 days. (25) The reasons for the delay in reporting and 
medical examination can be attributed to many reasons 
like shame, ignorance, family honour and the fact that 
assailant had a relationship with the victim.

Majority of the cases were reported to the police by 
the victim, 78 (42.85%). In several such cases, a family 
member accompanied the victim. Second commonest 
informant was mother of the victim, 48 (26.37%), 
followed by victims’ father (19.23%). In 4.94% cases 
information was given by or the victim was brought 
to the authorities by NGOs, Social workers, hostel, 
or school staff. Similar results were seen in the study 
by Centre for Child and Law, National Law School, 
Bangalore. (26)

Convictions were recorded in 21 cases (11.53%), 
pegging the rate of acquittal at an alarming 67.58% (123 
cases). 38 cases (20.87%) were still pending. According 
to the data by National Crime Record Bureau, all India 
conviction rate was 29.6% in 2016 whereas in the case 
of Andhra Pradesh the rate of conviction was 11.2%. 

(17) Different reasons for high acquittal rate and low 
conviction rate are victims turning hostile, insufficient 
DNA evidence, cases being ‘settled’ outside and ending 
in marriage.

Conclusions

All children have the right to live safely and with 
dignity in a protective and nurturing environment, both 
at home and in the community. Families or the primary 
caregivers have the primary responsibility of protecting 
children from abuse and neglect. However, it is also the 
responsibility of communities, civil society and all other 
stakeholders for the care and protection of children. 
Many research studies have confirmed that simply the 
enactment of special laws will not serve the purpose 
unless laws are strictly implemented. Moreover, the task 
cannot be accomplished only by police alone but must 
be shared by all the other wings of the criminal justice 
system. Multidisciplinary approach encompassing 
emotional, medical and forensic care is required in such 
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cases. The purpose of the study was to understand the 
magnitude of child abuse and to provide the information 
base that will help local authorities to formulate schemes 
and interventions to deal with the problem. 
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Abstract

The present study evaluated deaths due to hanging over a period of one year (January 2014 - 
December2014) in the Department of Forensic Medicine and ToxicologyatKarnataka Institute of Medical 
Sciences,Hubballi,Karnataka.

There were total of 83 cases with males (61.4%) and females (38.6%). The highest incidence (39.8%) was 
seen in age group of 21 – 30 years. Majority (89.2%) victims preferred indoor sites (inside their residence 
and hotel rooms) for committing hanging.Family conflicts were the commonest factor responsible (54.2%) 
for hanging in majority of victims.Rope was the commonest material used for hanging (40.9%), followed 
by saree (24.1%), veil (21.7%). Majority (74.7%) of the victims showed atypical hanging, with knot present 
other than nape of neck and 25.3% victims showed typical hanging with knot present over nape of neck. 
Majority 67.4% victims used fixed noose and 32.6% victims used running noose.
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Introduction

Violent asphyxial deaths are of one of the common 
occurrence and constitute a large group in medico-legal 
autopsies. The forensic pathologists frequently come 
across cases of various forms of violent asphyxialdeaths 
which are classified as hanging, drowning, strangulation, 
suffocation and traumatic asphyxia. The hanging and 
drowning are commonly seen in suicidal cases while 
strangulation including throttling are usually homicidal.
Death due to hanging is not unusual across the world, 
thismakes the majority of Asphyxia deaths1.Many a 
timesdoubts are raised regarding the manner of deaths in 
cases of suspension of the body (complete and partial) 
and position of ligaturemarks, resulting in punishment 

of innocent or sparingthe Guilt. Hence in addition to 
the cause of death, careful postmortem can also help the 
investigator to arrive at a conclusion about manner of 
death.

According to National Crime Records Bureau, in 
India the means adopted for committing suicide varied 
from easily available means such as consumption of 
poison, jumping into well to more painful means such as 
self-inflicted injuries, hanging, shooting, etc. During the 
year 2014 among 1,31,666 suicidal deaths 41.8% were 
due to hanging2.

Material and Method

Present study is a prospective one covering all cases 
which were autopsied over a period of 1year (January 
2014 - December 2014) in the Department of Forensic 
Medicine and Toxicology at Karnataka Institute of 
Medical Sciences, Hubballi, Karnataka.

Total 83 cases with history of hanging which was 
brought to mortuary for autopsy were used as material 
for the study purpose and collection of data. Finally, the 
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obtained data were tabulated and analysed.

Results and Discussion

A total of 1244 medico legal cases were autopsied 
in the department of Forensic Medicine and Toxicology, 
Karnataka Institute of Medical Sciences, Hubballi 
during the study period, out of which 83 were cases of 
hanging constituting 6.67% of total cases.

In our study males (n=51, 61.4%) outnumbered 
females (n=32, 38.6%). Majority (39.8%) cases werein 
the age group of 21-30 years, followed by 31-40 years 
(21.7%)and one person (1.2%) was in the age group of 81-
90 years [Figure 1]. These are similar to the studies done 
by Pal SKet al3in which they observed males 68.85%, 
females 31.15%, with highest incidence among 21-40 
years age group (66.38%).Samanta A K and Nayak S R4 
in their study on 1468 cases of autopsy observed 7.15% 
of deaths due to hangingwith 4.42% males and 2.72% 
females. It only indicates that, men prefer to commit 
suicide by hanging than women, who prefer to commit 
suicide by consuming poison, self-inflicting burns and 
drowning. In study by Rao D5 (51.51%) and Naik S K 
et al6(62.2%) reported female preponderance which is 
contrast with our study.

In our study 89.2% victims preferred indoor sites 
(inside their residence and hotel rooms), 9.6% outdoors 
and one person (1.2%) hanged himself to cross railing 
of open well. [Table 1]. These findings are similar to the 
studies by Meera T7, Patel et al8, Bhosle et al9.

The family conflicts were the commonest factor 
responsible (54.2%) for hanging. This was followed 
by psychiatric illness (19.2%) including some 
chronic diseases. Other factors like financial issues 
(12.1%),domestic issues (Dowry related) (7.3%), 
education/career issues (6%) and in one case it was 
accidental while playing. [Table 2]. These findings are 
similar to the study by Rao D5.

In the present study the material used for hanging 
was rope in 40.9% cases, followed by saree in 24.1% 
cases, veil in 21.7% cases, dothi in 4.8% cases, bedspread 
in 3.6% cases (02.2%), curtain and rubber tube in 2.4% 
cases. [Table 3]. Our findings are consistent with Nayak 
G H et al10in which rope constituted for 50.79% and 
Bhosle S. H. et al9in which rope was used in 53.01% of 
the cases. In studies by Rao D5, Shaikh M M M et al11, 
Meera T et al7, the commonest ligature material used 

was cloth (saree/veil/dupatta/stole) which is in contrast 
to the present study. Rope was the commonest ligature 
material used for hanging in present study because of 
itslow-price and easy availability.

In our study majority 74.7% of the cases showed 
atypical hanging, with knot present other than nape of 
neck and 25.3% cases showed typical hanging with 
knot present over nape of neck. [Figure 2]. The findings 
are consistent with Guntheti B K et al12in their study 
atypical hanging was present in 68.75% and typical 
hanging in 31.25% and Mishra P K et al13 in their study 
found 78.76% of atypical hanging cases and 21.24% of 
typical hanging cases.

In our study majority 67.4% cases used fixed noose 
and 32.6% cases used running noose [Table 4]. Similar 
findings were noted in study by Bhosle SH et al9where 
they found fixed noose in 35.71% and running noose in 
34.34% of cases and Ambade V N et al14 found fixed 
noose in 64.6% and running noose in 21.3% cases.

Conclusion

The current study highlights the various profile 
of hanging cases in North part of Karnataka region, 
though it represents only part of the region. Young age 
groups are more vulnerable and family conflicts were 
the commonest factor responsible. Visiting the crime 
scene in all cases of unnatural death is veryimportant 
for the Forensic pathologist to come to conclusion 
regarding cause and manner of death more accurately. 
A well designed and ample programme along with 
proper psychiatric counselling is required to recognise 
the contributing factors and prevention of suicidal 
behaviours. Proper education among the young 
generationand encouraging them in educating activities 
may reduce the rate of suicidal deaths by hanging in 
future.
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Self Choice to quit from Life against Nature: Tendency of 
Suicide in India
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Abstract

Suicide is a serious and universal problem which is a barrier to the sustainable development of society at the 
local, national and global level and depends upon a number of factors which may be auto-generated in the 
space and time. This unexpected decision of suicide by someone not only ends own life but also leave the 
extensive and shocking footprints for the remaining family members. The present study tries to examine the 
choro-chronological incidences of suicide in the nation and to know about those factors which command 
over this premature death. The work reveals that the occurrences of suicide vary along the lines of space, 
time and other socio-cultural aspects and significantly lethal means and methods are equally responsible 
for suicide variant. It is important to know that so-called developed states of the nation are facing this 
misfortune more as compared to others. It means that mental peace and satisfaction are more necessary for 
human being rather than the availability of materialistic things. Here social consistency may be a radiance of 
hope for prevention of such untimely and unnatural departure of an individual from the way of life.  

Keywords:  Suicide, Shocking footprints, Lethal means, Social consistency and Radiance of hope.

Introduction

The word Suicide is taken from the words SUI (of 
oneself) and CAEDES (murder) which means the practice 
of putting oneself to death. Though literary shreds of 
evidence reveal that English novelist, Sir Thomas 
Browne used this word first time in his dissertation 
“Religio Medici” in 1642(1) yet it has a long history. As 
long as there are shreds of proof of birth or initiation 
of civilization on the earth, as far as we come to across 
with the facts of varying nature of suicide. It seems 
that the collective pressure of varying socio-cultural, 
psychosomatic and biological aspect across the world 
makes it more problematic and a puzzling mystery(2). 
The great Indian epics of Mahabharata and Ramayana 
provide wide and significant information about suicide 
or so-called ‘dignified passing’ or ‘Moksha’. During 
the period of Vedic and Upanishadic, whether it is 
dropping oneself at the confluence of spiritual rivers 
to get ‘Punya’, or self-destruction for untreatable 
ailments during the last years of life (mahaprasthan) or 
suicide by starvation (sallekhana) are found approved 
as well as celebrated ways of suicide in the society. 
Afterwards, “Suteepratha” a philanthropic suicide 
became a common practice in Indian culture. The 

ethics of Buddhist, Confucian and Shintoist accepted 
suicide in case of inoperable infirmity(3). The episode of 
ascetic Dadhichi to save the humanity is well glorified 
in Indian prose as he sacrificed his life willingly so that 
Gods may utilize his skeleton as a weapon in fighting 
against the demons. In Indian scriptures, self-killing is 
also represented as a means to evade from dishonour 
and humiliation or to prove allegiance or holiness. Why 
our devotion does not accept that the moment of truth 
performed by the great character of Sita in Ramayana 
was somewhat like an attempt to suicide for proving her 
purity? Whether it was Sati Pratha (burning of widow 
with pyre of her husband) or Johar (to burn own self 
in hearth by Rajput women to save their dignity from 
Muslim invaders) both are examples of suicide to avoid 
mortification and these incidences have been worshipped 
and celebrated later with setting as a parameter of 
sanctity in literature(4,5,6) and this general approval of 
society as well as such superstitious views are main 
hindrances in complete eradication of these evils in 
present world also(7). There is another aspect also where 
the holy books of Bhagavad Gita and Upanishads also 
consider that a person who ends own life for selfish 
reasons has no right of Shraddha and will congregate 
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with infinite darkness after death(1). Apart from past, our 
society has not a much broad opinion about suicide in 
present time also because it is seen as weak and disloyal 
decision to chicken out from the existence(6).  Though 
in our constitution suicide is not a crime but attempt or 
failure in suicide is a punishable act under section 309 of 
Indian Penal Code(8). Paradoxically, these descriptions 
reveal that purpose of suicide will decide whether the 
manuscripts lionize it for coming generation or it will be 
called as a sin in future.  

Universal and National Scenario of Suicide 

At the universal level, suicide has been hyped, 
romanticized and criticized unstably since tragic 
Greek heroes Aegeus, Lycurgus, Cato or the Roman 
figures Brutus, Cassius, Mark Anthony or the Egyptian 
princess, Cleopatra; or Samson to the suicidal attackers 
of the present world. Moreover, through the periods the 
pervasiveness of suicide is more above from religious 
conviction and mores(9). It is a global phenomenon and 
a major dilemma of society in developed countries, 
ranking amid the top ten causes of death for individuals 
of all age groups. According to a study with an extensive 
ratio of 30 per cent of China and India, Asian countries 
contribute to 60 per cent of global suicides. Furthermore, 
it is very shocking to know that only in China suicide 
incidences are thirty per cent more than the suicide 
totality of European countries(10,11). In addition to this, 
suicide mortality has increased dramatically in third 
world countries as a consequence of numerous socio-
fiscal aspects(12). A report shows that annually approx 
eight lakhs people in the world pass away due to suicide 
or within forty seconds, one person lost own life(13). 

In India alone, more than one lakh people put 
themselves to death every year. In fact, the whole Indian 
subcontinent has higher numbers of suicide as compared 
to others but this reality lacks documentation(14). It is 
estimated that with a significant proportion of twenty 
per cent Indians, every year more than a million people 
commit suicide(15). A fact reveals that every year more 
than 12000 thousand farmers commit suicide in India 
which is 10 per cent of the total(16). After leaving some 
exception of particular age group, the male suicide is 
also in excess in comparison to its opposite sex in India. 
In rural parts of the country, more people put own self 
to death as compared to urban and pesticide intake 
(which is rarely adopted a way of suicide in developed 
countries) is a widely prevalent method(17,18). It indicates 

that occurrence, means and manners of suicide also vary 
according to gender, region and economy. Above all 
since a long time, it remains a mysterious question why 
and how a life loving person is grabbed by fingers of 
self-destruction. 

Though various communal, cultural, ethnic, 
spiritual, economic and medical divergences support 
to suicide(19) yet in most of the cases it is a result of 
emotional hysteria(20). The en masse suicide in the capital 
city of India is one example of this mental disorder when 
the green corridor was made for last rituals of bodies. 
In this case, everyone was standstill with the throbbing 
nighttime incidence of 30th June 2018 when eleven 
members of the Bhatia family ostensibly committed 
suicide at their house in Burari, New Delhi. It was 
shocking as well as ironical that the cause behind these 
preplanned suicides was the Preparations for Heaven. 
The pieces of evidence have revealed that preceding 
their death, every member of the household has behaved 
a specifically assigned responsibility for haven rituals(21). 
The incident strongly confirms the statement that 
permitted the method of Moksha (deliverance from the 
sequence of birth and death) in Vedas is still prevalent 
in the society(22). The above depictions show that suicide 
is a sombre public health hazard which not only ends 
the life of the individual but disturbs the social cohesion 
also.

Objectives

The study tries to seek the following objectives:

1. To scrutinize the state level pattern and trends 
of suicide in India.

2. To analysis the means and method of suicide 
and try to identify the responsible factors for 
suicides.

Study Area

The natural winsomeness of India provides it with 
a unique recognition in south-central Asia. The cincture 
presence of lofty mountain range of Himalaya, Arabian 
Sea, Bay of Bengal and the Indian Ocean not only 
presents a panoramic look of the nation but also gives 
the assurance of the resource richness. These physical 
blessings confirm a strapping and significant strategic 
place of the nations in terms of its neighbourhoods. 
On one side, the tag of the seventh largest nation of 
the world validates its large landmass while on another 
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side the population possessions of 29 states and 7 union 
territories contribute in its second place worldwide.

Material and Method

The present research work assesses the rates, trends, 
and spatial distribution of suicide at the state level in 
India. The study is basically based on the secondary data 
composed from National Crime Records Bureau,(23,24,25,26) 
Ministry of Home Affairs under Government of India. 
Various other sources like reports, newspapers and 
editorial have been also accessed for supporting the 
facts and statistics. The Constitution of India in Section 
309 of Indian Penal Code (IPC) clearly states that 
committing suicide is not unlawful but suicide effort or 
collapse is a punishable crime.

Results and Discussion

Trends and Rate of Suicide in India, 1991-2015

Undoubtedly, each suicide is an individual calamity 
and tragedy which prematurely affect the livelihood of 
families, friends and communities. It is estimated that 
every year approximately eight lakhs people commit 
suicide in the world(27) in which more than 135000 people 
(17 per cent) are the citizens of India(28). According 
to statistics, 78450 cases of suicides were reported in 
India in 1991 with a suicide rate of 9.2 which reached 
to 108506 in 2001 and rate was observed 10.6 per lakh 
population. In this way, 30056 incidences were added 
in suicide profile from 1991 to 2001.  As compared to 
2001, with a suicide rate of 11.2, there were 27079 more 
people in 2011 (135585 persons) who put themselves to 
death. The increase in numbers of suicides was reported 
each year till 2011 thereafter some dilapidated trend has 
appeared in this regard.

Table: 1 Trends and rate of Suicides in India

Sr. 
No.

Census 
Year

Total 
Number of 

Suicide

Mid-Year 
Projected 

Population 
(in Lakh)

Rate 
of Sui-
cides

1 1991 78450 8496 9.2
2 1992 80149 8677 9.2
3 1993 84244 8838 9.5
4 1994 89195 8999 9.9
5 1995 89178 9160 9.7
6 1996 88241 9319 9.5
7 1997 95829 9552 10.0

8 1998 104713 9709 10.8
9 1999 110587 9866 11.2
10 2000 108593 10021 10.8
11 2001 108506 10270 10.6
12 2002 110417 10506 10.5
13 2003 110851 10682 10.4
14 2004 113697 10856 10.5
15 2005 113914 11028 10.3
16 2006 118112 11198 10.5
17 2007 122637 11366 10.8
18 2008 125017 11531 10.8
19 2009 127151 11694 10.9
20 2010 134599 11858 11.4
21 2011 135585 12102 11.2
22 2012 135445 12134 11.2
23 2013 134799 12288 11.0
24 2014 131666 12440 10.6
25 2015 133623 12591 10.6

Source: National Crime Records Bureau, Ministry of 
Home Affairs under Government of India.

Note: Mid-year Projected Population as on 1st July

* Rate of Suicides = Incidence of suicides per one 
lakh of population.

As statistics of 2012, 2013, 2014 and 2015 have 
documented that there were 135445, 134799, 131666 
and 133623 reported cases of suicide respectively 
whereas the rate was 11.2, 11.0, 10.6 and 10.6 in that 
order (Table 1). The rate of suicides is screening a 
sundry tendency during the decade of 2001 to 2011; on 
the other hand, it is going to decline after 2010. 

In some social studies, this type of chronological 
variation of suicide is blamed to more media exposure and 
urbanization because it is considered that intemperance 
of press and urban way has played an important role in 
modifications of social milieu as well as loss of cultural 
values and ethical fortitude (29).

Inter-state Prototype of Suicides in India

Table 2 shows the regional pattern of suicide in 
India. The data reveals that during the year 2011, there 
are 135585 incidences of suicides in all over India out 
of which 132975 (98.1 per cent) are related to States 

Cont... Table: 1 Trends and rate of Suicides in 
India
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and rest 2610 (1.9 per cent) are reported from Union 
Territories of the nation. The state West Bengal is on the 
first position with the highest share of 12.2 per cent in 
total suicides of the country. The sequence is followed by 
Tamil Nadu (11.8 per cent), Maharashtra (11.8 per cent), 
Andhra Pradesh (11.1 per cent) and Karnataka (9.3 per 
cent). There is no reporting of any case from two states 
namely Manipur and Nagaland during the same year. In 
the case of Madhya Pradesh, Kerala, Chhattisgarh and 
Gujarat the proportion of suicide is found 6.8, 6.2, 5.0 
and 4.7 per cent respectively. It is very shocking that 
out of twenty-nine states of the country, only five (West 
Bengal, Tamil Nadu, Maharashtra, Andhra Pradesh and 
Karnataka), constitute more than half (56.2 per cent) of 
total self-homicide incidences. It has been observed that 
ratio of suicide in Union Territories (UTs) is either nil 
or less than one per cent and only in capital city Delhi 
where more than one per cent (1.3 per cent) people 
committed suicide in the same time. 

The year 2015 gives the information of 133623 
incidences of suicide with a decreasing rate of 10.6 as 

Male Female Total Male Female Transge
nder

1 Andhara Pradesh 10120 4957 15077 11.1 17.8 4307 1919 0 6226 4.7 12.1
2 Arunachal Pradesh 99 35 134 0.1 9.7 89 46 0 135 0.1 10.4
3 Assam 1826 900 2726 2.0 8.7 2364 867 0 3231 2.4 10.0
4 Bihar 446 349 795 0.6 0.8 290 226 0 516 0.4 0.5
5 Chhattisgarh 4527 2229 6756 5.0 26.5 4974 2143 1 7118 5.3 27.7
6 Goa 195 98 293 0.2 20.1 220 82 0 302 0.2 15.4
7 Gujrat 3912 2470 6382 4.7 10.6 4704 2542 0 7246 5.4 11.6
8 Haryana 2464 781 3245 2.4 12.8 2804 741 0 3545 2.7 13.0
9 Himachal Pradesh 269 174 443 0.3 6.5 347 196 0 543 0.4 7.7
10 Jammu & Kashmir 144 143 287 0.2 2.3 202 170 0 372 0.3 3.0
11 Jharkhand 825 387 1212 0.9 3.7 567 268 0 835 0.6 2.5
12 Karnataka 8472 4150 12622 9.3 20.6 7454 3332 0 10786 8.1 17.4
13 Kerala 6212 2219 8431 6.2 25.3 5828 1864 0 7692 5.8 21.6
14 Madhya Pradesh 5240 4019 9259 6.8 12.8 6294 3999 0 10293 7.7 13.3
15 Maharashtra 10887 5060 15947 11.8 14.2 12654 4314 2 16970 12.7 14.2
16 Manipur 18 15 33 0.0 1.2 21 16 0 37 0.0 1.4
17 Meghalaya 111 42 153 0.1 5.2 131 41 0 172 0.1 6.2
18 Mizoram 77 13 90 0.1 8.2 101 22 0 123 0.1 11.7
19 Nagaland 25 8 33 0.0 1.7 16 5 0 21 0.0 0.9
20 Odisha 3060 2181 5241 3.9 12.5 2375 1712 0 4087 3.1 9.7
21 Punjab 755 211 966 0.7 3.5 816 233 0 1049 0.8 3.6
22 Rajasthan 3016 1332 4348 3.2 6.3 2537 920 0 3457 2.6 4.8
23 Sikkim 107 77 184 0.1 30.3 170 71 0 241 0.2 37.5
24 Tamilnadu 10282 5681 15963 11.8 22.1 10734 5041 2 15777 11.8 22.8
25 Telangana DNA DNA DNA DNA DNA 7309 2829 2 10140 7.6 27.7
26 Tripura 447 256 703 0.5 19.2 475 271 0 746 0.6 19.6
27 Uttar Pradesh 2713 2130 4843 3.6 2.4 2289 1613 0 3902 2.9 1.8
28 Uttarakhand 192 125 317 0.2 3.1 346 129 0 475 0.4 4.5
29 West Bengal 9624 6868 16492 12.2 18.1 9065 5537 0 14602 10.9 15.7

Total (States) 86065 46910 132975 98.1 11.2 89483 41149 7 130639 97.8 10.6
30 A & N Islands 94 42 136 0.1 35.8 108 50 0 158 0.1 28.9
31 Chandigarh 57 48 105 0.1 10.0 74 47 0 121 0.1 6.9
32 D & N Haveli 41 22 63 0.0 18.4 74 32 0 106 0.1 25.4
33 Daman & Diu 18 15 33 0.0 13.6 25 13 0 38 0.0 11.8
34 Delhi (UT) 1168 548 1716 1.3 10.2 1197 648 0 1845 1.4 8.8
35 Lakshadweep 0 0 0 0.0 0.0 4 1 0 5 0.0 6.3
36 Puducherry 396 161 557 0.4 44.8 563 148 0 711 0.5 43.2

Total (UTs) 1774 836 2610 1.9 13.0 2045 939 0 2984 2.2 11.6
Total (All–India) 87839 47746 135585 100 11.2 91528 42088 7 133623 100 10.6

%  Share
in Total 
Suicides

Rate of 
Suicides

Number of Suicides 2011 Number of Suicides 2015Sr. 
No. State/UTs

%  Share
in Total 
Suicides

Rate of 
Suicides Total

compared to 11.2 of the previously selected the year of 
2011. The significant variation has been observed in 
states and UTs where 97.8 per cent sharing of suicide 
is from state and only 2.2 per cent belongs to UTs. In 
2015, the figure says that the five states specifically 
Maharashtra, Tamil Nadu, West Bengal, Karnataka 
and Madhya Pradesh together are responsible for more 
than fifty per cent (51.2 per cent) of the total suicides 
reported in the country. The maximum cases of suicides 
are reported from state Maharashtra (16970) followed 
by Tamil Nadu (15777) and West Bengal (14602), with 
a sharing of 12.7 per cent, 11.8 per cent and 10.9 per 
cent in the suicidal chart of the country in that order. 
As usual 2011, except Andhra Pradesh, these states are 
witnesses of a large number of suicides in the nation with 
a little variation of their positions. A significant decline 
of 4.7 per cent is observed in state Andhra Pradesh in 
2015 as compared to 2011. State Karnataka (10786) and 
Madhya Pradesh (10293) accounts for 8.1 per cent and 
7.7 per cent of the country’s suicides correspondingly. 

Table: 2 State wise incidence of Suicides in India– 2011 and 2015
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Male Female Total Male Female Transge
nder

1 Andhara Pradesh 10120 4957 15077 11.1 17.8 4307 1919 0 6226 4.7 12.1
2 Arunachal Pradesh 99 35 134 0.1 9.7 89 46 0 135 0.1 10.4
3 Assam 1826 900 2726 2.0 8.7 2364 867 0 3231 2.4 10.0
4 Bihar 446 349 795 0.6 0.8 290 226 0 516 0.4 0.5
5 Chhattisgarh 4527 2229 6756 5.0 26.5 4974 2143 1 7118 5.3 27.7
6 Goa 195 98 293 0.2 20.1 220 82 0 302 0.2 15.4
7 Gujrat 3912 2470 6382 4.7 10.6 4704 2542 0 7246 5.4 11.6
8 Haryana 2464 781 3245 2.4 12.8 2804 741 0 3545 2.7 13.0
9 Himachal Pradesh 269 174 443 0.3 6.5 347 196 0 543 0.4 7.7
10 Jammu & Kashmir 144 143 287 0.2 2.3 202 170 0 372 0.3 3.0
11 Jharkhand 825 387 1212 0.9 3.7 567 268 0 835 0.6 2.5
12 Karnataka 8472 4150 12622 9.3 20.6 7454 3332 0 10786 8.1 17.4
13 Kerala 6212 2219 8431 6.2 25.3 5828 1864 0 7692 5.8 21.6
14 Madhya Pradesh 5240 4019 9259 6.8 12.8 6294 3999 0 10293 7.7 13.3
15 Maharashtra 10887 5060 15947 11.8 14.2 12654 4314 2 16970 12.7 14.2
16 Manipur 18 15 33 0.0 1.2 21 16 0 37 0.0 1.4
17 Meghalaya 111 42 153 0.1 5.2 131 41 0 172 0.1 6.2
18 Mizoram 77 13 90 0.1 8.2 101 22 0 123 0.1 11.7
19 Nagaland 25 8 33 0.0 1.7 16 5 0 21 0.0 0.9
20 Odisha 3060 2181 5241 3.9 12.5 2375 1712 0 4087 3.1 9.7
21 Punjab 755 211 966 0.7 3.5 816 233 0 1049 0.8 3.6
22 Rajasthan 3016 1332 4348 3.2 6.3 2537 920 0 3457 2.6 4.8
23 Sikkim 107 77 184 0.1 30.3 170 71 0 241 0.2 37.5
24 Tamilnadu 10282 5681 15963 11.8 22.1 10734 5041 2 15777 11.8 22.8
25 Telangana DNA DNA DNA DNA DNA 7309 2829 2 10140 7.6 27.7
26 Tripura 447 256 703 0.5 19.2 475 271 0 746 0.6 19.6
27 Uttar Pradesh 2713 2130 4843 3.6 2.4 2289 1613 0 3902 2.9 1.8
28 Uttarakhand 192 125 317 0.2 3.1 346 129 0 475 0.4 4.5
29 West Bengal 9624 6868 16492 12.2 18.1 9065 5537 0 14602 10.9 15.7

Total (States) 86065 46910 132975 98.1 11.2 89483 41149 7 130639 97.8 10.6
30 A & N Islands 94 42 136 0.1 35.8 108 50 0 158 0.1 28.9
31 Chandigarh 57 48 105 0.1 10.0 74 47 0 121 0.1 6.9
32 D & N Haveli 41 22 63 0.0 18.4 74 32 0 106 0.1 25.4
33 Daman & Diu 18 15 33 0.0 13.6 25 13 0 38 0.0 11.8
34 Delhi (UT) 1168 548 1716 1.3 10.2 1197 648 0 1845 1.4 8.8
35 Lakshadweep 0 0 0 0.0 0.0 4 1 0 5 0.0 6.3
36 Puducherry 396 161 557 0.4 44.8 563 148 0 711 0.5 43.2

Total (UTs) 1774 836 2610 1.9 13.0 2045 939 0 2984 2.2 11.6
Total (All–India) 87839 47746 135585 100 11.2 91528 42088 7 133623 100 10.6

%  Share
in Total 
Suicides

Rate of 
Suicides

Number of Suicides 2011 Number of Suicides 2015Sr. 
No. State/UTs

%  Share
in Total 
Suicides

Rate of 
Suicides Total

Source: Compiled from NCRB, Ministry of Home 
Affairs under Government of India.

Rate of Suicides = Incidence of suicides per one lakh 
of population

The remaining 48.8 per cent suicides take place 
in the remaining twenty-four states and seven union 
territories. The most populous state of India, Uttar 
Pradesh (17.1 per cent share of the country population) 
has reported a comparatively lower percentage (2.9 per 
cent) of suicidal deaths. The states namely Madhya 
Pradesh (9259), Kerala (8431), Chhattisgarh (6756), 
Gujarat (6382), Odisha (5241) Uttar Pradesh (4843) and 
Rajasthan (4348) contribute between 3 to 8 per cent each 
of all India suicides. Apart from above, 12 mentioned 
states, rest India along with union territories conform 
less than 3 per cent of total suicides separately. The 
proportion of suicide is found either nil or negligible in 
states (zero in Nagaland and Manipur, 0.1 per cent in 
Meghalaya, Arunachal Pradesh and Mizoram discretely 
and 0.6 per cent in Tripura) of eastern India except for 
Assam (2.4 per cent).  It has been detected that out 
of 29 states, nine are giving a contribution of more 
than 5 per cent in suicide profile of India whereas the 
proportion of UTs are almost constant except Delhi. 
In Delhi, the reporting of suicide numbers is highest 
(1845), followed by Puducherry (711), Andaman and 
Nicobar (158), Chandigarh (121), Dadar and Nagar 
Haveli (106), Daman and Diu (38) and Lakshadweep 
(5). All union territories of the nation together constitute 
2.2 per cent of total suicides of the country (Table 2). 
The rate of suicides i.e. the number of own killing 
per one lakh population has been widely accepted as 

a standard gauge for comparison. The suicides rate of 
India is traced 10.6 during the year 2015. The higher 
rate of suicide has been observed in southern states 
(Sikkim (30.3), Telangana and Chhattisgarh (27.7), 
Kerala (25.3), Tamil Nadu (22.1), Goa (20.1) along with 
union territories of Puducherry (44.8), Andaman and 
Nicobar (35.8) and D&N Haveli (25.4). In 2011, out 
of total 135585 suicides of the country, big numbers of 
87839 are of males while the other counter sex numbers 
are 47746 whereas in 2015 this data is 91528 and 42088 
respectively. The highest 10887 male suicides are 
reported from Maharashtra against 5060 of females in 
2011. The same state has maintained its rank in 2015 
with a number of 12654 males and 4314 females’ 
suicide. In UT Delhi, 1197 males and 648 females put 
oneself to death in 2015. 

Though practically, suicide finishing occurrence 
is more in males than females yet the engagement 
frequency in suicide attempts is significantly higher in 
females which is called gender paradox(30). It is related 
to this fact that chances of survival during suicide are 
higher in females because of the use of less perilous 
means for suicide by them(31). Generally, the marital 
issues like, dowry, mental abuse, sexual brutality, 
marriage against girls will and choice, divorce, domestic 
violence and blackmailing are major responsible 
factors in female suicidal incidences whereas in male 
particularly of young age, family problem, financial 
reasons, poverty, drug addiction, incurable diseases, 
tensions of relations, love affairs, unlawful threats 
from spouse and bankruptcy increase the occurrence of 
suicide in any society.

Cont... Table: 2 State wise incidence of Suicides in India– 2011 and 2015
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Adopted Approaches or Mode for Suicide 

The regional differences in types or mode of suicides 
are mainly the result of heterogeneous socio-economic 
milieu, convenience to noxious means and weapons 
legislation instead of behavioural differentiation. In 

Sr. No. 
Means Adopted 
for Committing 

Suicides

Number of 
Suicides 

1991

% Share of 
each Means  

1991

Number of 
Suicides 

2001

% Share of 
each Means  

2001

Number of 
Suicides 

2011

% Share of 
each 

Means  
2011

Number 
of 

Suicides 
2015

% Share 
of each 
Means  

2015

1 Over Alcoholism DNA DNA 1291 1.19 1389 1.02 DNA DNA

2 Drowning 9322 11.88 8253 7.61 8060 5.94 7267 5.44

3 Fire/self immolation 7722 9.84 10822 9.97 11866 8.75 9558 7.15

4 Fire–arms 571 0.73 395 0.36 402 0.30 469 0.35
5 Hanging 17819 22.71 29757 27.42 45015 33.20 60952 45.61

Poison: 41592 38.33 43365 31.98
(i) Consuming 

insecticides
21530 19.84 21804 16.08

(ii) Consuming Other 
Poison

20062 18.49 21561 15.90

7 Self infliction of 
injury

359 0.46 520 0.48 481 0.35 572 0.43

Jumping From: 1348 1.24 1304 0.96 2382 1.78

(i) Building 620 0.57 686 0.51 0.00
(ii) Other sites 728 0.67 618 0.46 0.00

9
Jumping off moving 

vehicles/trains 2754 3.51 671 0.62 650 0.48 3338 2.50

10 Machine 316 0.40 217 0.20 132 0.10 DNA DNA

11 Overdose of 
sleeping pills

325 0.41 1088 1.00 568 0.42 645 0.48

12 Electrocution 436 0.56 1033 0.95 742 0.55 954 0.71

13
Jumping under 

running 
vehicles/trains

DNA DNA 3548 3.27 4846 3.57 0.00

14 Other means 12610 16.07 7971 7.35 16765 12.36 10254 7.67
Total 78450 100 108506 100 135585 100 133623 100

37232 27.866

8

25557

659 0.84

32.58

all over the world, commonly the shootout own with 
a gun or any lethal arms, vehicle exhaust asphyxiation 
and venom consumption are dominating means of 
committing suicide in developed societies while in 
emerging nations, execution, poisoning and put into fire 
own are leading the profile of suicide(1).

Table: 3 Method Adopted for Suicide 1991-2015

Source: Compiled from National Crime Records Bureau, Ministry of Home Affairs under Government of India. 
DNA: Data Not Available

The particulars of 1991 demonstrate that because of 
easy accessibility, poison (32.58 per cent) is found as 
the most widely used mean for suicides accompanied by 
hanging (22.71 per cent), drowning (11.88 per cent) and 
burning by fire (9.84 per cent). These four methods of 
suicide are exercised for the loss of life by the maximum 
number of 60420 (77 per cent) out of total 78450 suicidal 
cases. In 2001, the same four modes are perceived as 

prominent means of committing suicides in all over 
India and espoused by 83.33 per cent soul-killers with 
a varying proportion of poison (38.33 percent), hanging 
(27.42 percent), self immolation/burning by fire (9.97 
percent) and drowning (7.61 per cent). In 2011, hanging 
(33.20 per cent) method is adopted by highest self-
murders chased by poisoning (31.98 per cent), self-
immolation (8.75 per cent) and drowning (5.94 per 
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cent). 

The share of poisoning, drowning and jumping 
(from buildings & other sites) as a means of suicide 
is decreased in 2011 compared to 2001. In 2015, the 
hanging cases have been registered from 60952 own-
killers which constitute 45.61 per cent of total suicide 
incidences whereas the consumption of poison, self-
immolation and drowning are practised by 27.86, 7.15 
and 5.44 per cent people correspondingly. On one side 
in 2015, as a mode of suicide, the ratio of drowning 
(from 5.94 percent in 2011 to 5.44 percent in 2015) 
fire/self immolation (from 8.75 percent in 2011 to 7.15 
percent in 2015), is declined while on another side, the 
hanging proportion received a big boost and reported 
45.61 per cent from 33.20 per cent in 2011. Following 
the same trend, jumping from building and other sites 
(from 0.96 percent in 2011 to 1.78 percent in 2015), 
overdose of sleeping pills (from 0.42 percent in 2011 
to 0.48 percent in 2015) and by touching electric wire’ 
(from 0.55 percent in 2011 to 0.71 percent in 2015) have 
also increased in latest enumerated year (Table 3). In 
most of the cases, more use of a particular method or 
mean confirms the easy availability and more reliability 
of suicide.

Conclusion

Undoubtedly, suicide is a complicated dilemma 
for the society and the preceding discussion strongly 
supports this with a fact that numbers of suicide in 
the country is declined in recent studied period yet it 
is not significant. It is shocking that more than half 
of suicide in India take place only in five states like 
Maharashtra, Tamil Nadu, West Bengal, Karnataka and 
Madhya Pradesh. The suicide history of seven sisters’ 
states giving some comfort with negligible figures of 
such unnatural death. The adopted means for suicide 
is also another considerable fact and it is observed that 
the hanging and consumption of poison are widespread 
methods of ending own life. The summery also presents 
the piece of evidence about massive gender discrepancy 
in suicide record of the country. In every state and UTs, 
almost double numbers of male put an end to one’s 
life as compared to females. Definitely, this problem is 
multidimensional as well as serious and to overcome this 
unnatural desire of death, social coordination, awareness 
and dedication are more realistic than formulation and 
implementation of policies. The additional study about 
reasons and actuality of suicide may be a milestone for 

the prevention of this dilemma.  
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Abstract

A significant number of acid attack victims are men but those cases generally go unreported, the society has 
sympathy for the female acid attack survivors but fails to address the issue when male victims are involved. 
Their cases are neither highlighted nor their issues addressed. The violence devastates the victim, disfigures 
and disables them. Men hardly receive any co-operation from legal system. It is surprising how as a society 
we discriminate the agony of a person if one’s gender is male. In case of acid attacks on men, the reasons 
are basically revenge and jealousy. Acid attacks are heinous crime, irrespective of the gender who suffers 
because of it.  We need to understand that acid attack against men generally are under reported but this does 
not lessens the severity of crime or the trauma that the victim has to face.

Keywords: Vitriolage,Grievous Hurt, Male Acid Attack, Heinous Crime, Eschar

Introduction

Acid attack, a vitriol attack or vitriolage is a form 
of violent assault defined as the act of throwing acid or 
a similarly corrosive substance onto the body of another 
with an intension to disfigure, maim, torture, or kill”[1].
Vitriolage derives its name from oil of vitriol which is 
another name for sulphuric acid. Sulphuric acid is the 
most commonly used corrosive substance in acid attack. 
Out of all the mineral acids used it is the commonest 
acid. The lesser known fact is that alkalis produce more 
severe injury than acids because alkalis are hygroscopic, 
precipitate proteins and produce liquefaction necrosis 
resulting in deeper penetration and saponification of fats 
with marked edema[2] whereas mineral acids produce 
coagulative necrosis, precipitate proteins with resultant 
hard eschar or scab which may protect the underlying 
tissue from further damage except hydrofluoric 
acid[3]. As hydrofluoric acid has got capacity to cause 
liquefaction necrosis[4] hence potentially it is more 

damaging amongst all mineral acids but the issue is 
its availability to general population. Studies on social 
attitude show violence is perceived as more or less serious 
depending on the gender of crime and perpetrator. The 
most likely reported combination is male perpetrator 
and female victim. Violence or sexual crimes against 
men has always been ignored as more stress is laid on 
crime against women and children. The root cause of 
this problem is that society is male dominated and male 
exercise power over female who in turn are considered 
lesser both in terms of physical power and social status. 
Though we tend to forget that same motive plays role 
in almost all violence, regardless of gender i.e. to gain 
control or reattribute and to promote or defend self-
image.[5]

Violence is devastating for anyone who experiences 
it, regardless of their sexes. Male survivors experience 
additional barriers in seeking help. One of the biggest 
challenges faced by male survivor is society’s 
projection that men should be able to withstand and 
endure terrible circumstances. From infancy, males 
are told that they should strive to be masculine, i.e. 
resilient, self- sufficient, dominant and able to defend 
both themselves and those who are dependent on them 
for protection.[6] It is no wonder that these social stigmas 
make a male victim silent. According to the NCRB data 
30% to 40% of acid attack survivors are male. A total 
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of 260 cases of acid attacks were reported in 2016 out 
of which approximately104 cases were male acid attack 
survivors. The incidence of male acid attack cases are on 
a rising trend by 15% fresh cases per year. The highest 
numbers of cases were reported in West Bengal followed 
by Uttar Pradesh and Haryana. Amongst the union 
territories Delhi reported highest incidents.[7]Severity 
of the situation could be ascertained by the fact that in 
Bristol, a town in England, Anengineer who suffered 
horrific injuries in an acid attack allegedly carried out 
by his jealous ex-girlfriend died in a euthanasia clinic 
having decided he could not face a life of pain.[8] 
It’s time for us to face up to an ugly truth: it’s not just 
men who can be murderers and violent or abusive, 
attackers may be of the opposite sex too[9]

Scaring and depigmentation of head and face along with 
permanent disfigurement of Eyes.

Material and Method

A through survey of online content available on this 
topic was meticulously analysed. The pertinent literature 
relevant to this topic was taken from online journals, case 
reports on vitriolage, editorials of leading newspapers 
of this country viz. HT, TOI and standard text books 
of forensic medicine and toxicology. National Crime 
Record Bureau statistics were thoroughly revised on the 
aspect of vitriolage, there percentage and numbers were 
taken into consideration in this review article. 

 Result & Discussion

No authentic data was available on male acid attack 
cases. No specific figures could be obtained on the 
number of reported male acid attack incidents. On the 
basis of percentage increment in such cases since 2016 
till date, the prevalence of this heinous crime has been 
calculated by its rate of incidence per year in India.

What is Acid Attack?

 Acid attack can be viewed to mean any act of 

throwing acid or using acid in any form on the victim 
with the intension or with knowledge that such person is 
likely to cause to the other person permanent or partial 
damage or deformity or disfiguration to any part of the 
body of such person. Though acid attack is a crime 
which can be committed against any man or women, it 
has a gender specific dimension in India.  Acid attacks 
are intensely inhuman crimes because the perpetrator 
plans to disfigure the victims rather than kill them. 
These attacks make them dis figured, often blinded, and 
severely traumatized. The attackers often target the head 
and face in order to maim, disfigure and blind. 

Motives Behind Acid Attacks

Most of the crimes are with emotional complications 
and unstable mental behaviour of the perpetrator. In India 
acid attack is considered a gender specific dimension, a 
form of gender terrorism. Though acid attacks are often 
seen as crime against women, and the Justice Verma 
Commission and a report by the Law Commission noted 
that they are usually a form of gender- based violence, 
man are significant victims. According to the National 
Crime Record Bureau, about 30-40 per cent of acid 
attack survivors are men.

Laws Related To Acid Attack in India

The Gazette of India Dated April 2, 2013, went 
arrange through the Union Ministry of Law and Justice, 
authorized Criminal Law Amendment Act 2013, rolled 
out improvements and included to the section100 of 
Indian Penal Code under Chapter 2, of Amendment Bill, 

A. Explains seventhly, An Act of Throwing or 
Administering acid or an attempt to throw or administer 
acid which may reasonably cause the apprehension that 
grievous hurt will otherwise be the consequences of 
such act (Padala Rama Reddy, 2014). 

B. Section 5 of Criminal Law Amendment bill 
2013, Made amendment to the section 326A of Indian 
Penal code defines that culprit will be punished with 
imprisonment of either description for a term which 
shall not be less than 10 years but which may extend to 
imprisonment for life and with fine

C. Section 326B, voluntarily throwing or 
attempting to throw acid.  The section states that the 
culprit shall be punished with imprisonment of either 
description for term which shall not less than 5 years but 
may extend to 7 years shall also be liable to fine.
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IPC 320 Grievous Hurt: In IPC section 320 
grievous hurt is described in 8 clauses out of which 
clause number second and sixth are pertinent to acid 
attacks. Punishment for voluntarily causing grievous hurt 
is 10 years which may extend up to life-imprisonment.  
Punishment of attempt of vitriolage is 5years extending 
up to 7 years.

Before passing of the Criminal Amendment 
Act,2013, the persons accused of acid attack were 
not heavily punished, rather they were booked under 
hurt which invited a minimum punishment of 3 years, 
moreover they were also released on bail easily. 
Adequate compensation was also not paid to the victims.

Consequences of Acid Attack

The most notable effects of an acid attack are the 
lifelong bodily disfigurement and the disabilities it 
brings along with itself. Men are considered the bread 
earner of a family. These attacks not only have negative 
psychological impact but also deteriorate their social 
and economic viability in communities.

MEDICAL: Acid attacks have a 
catastrophic effect on human flesh and vital organs. 
Unlike other wound and injuries, acid burns are amongst 
the worst injuries that human being can suffer, solely 
because of the nature and magnitude of the injuries 
which are wide spread, and mostly requires extensive 
medical treatment. 

PSYCHOLOGICAL: Acid attack cause immense 
psychological trauma. Acid assault survivors face many 
mental health issues upon recovering. Disfigurement 
and disabilities shatter their life.

SOCIAL:  The society still dwells on the concept 
of beauty, the perspective towards the survivors change; 
society has nothing except sympathy to offer and in case 
of male survivors they do not even get a fare share of 
that. If the survivor is a bachelor the future possibilities 
of marriage is almost nil. A person already suffering 
with massive mental trauma has also to deal with the 
fact that he will have to spend his life alone. He loses his 
personality. The present and the future are lost for him. 
His social life is derailed. People find it hard to look 
at such survivors. It is more like looking at their world 
collapsing in front of them. Men also suffer the same 
physical and mental agony. The cases of men are never 
highlighted by NGOs so they do not receive the same 

support and cooperation from others as women.

Economical: The medical procedures and surgeries 
that follow put a crushing financial burden on them. 
Survivors have to receive treatment for years. Men 
have additional responsibility of looking after their 
families too. The fight for justice only increases their 
financial burden. Even the compensation men receive 
is not enough. Though the Supreme Court had ordered 
a compensation of Rupees 3 lakh for all survivors, the 
reading of state government authorities was that only 
female victims were entitled to it.  The discrimination 
is not just in matter of compensation and setting up of 
medical boards, but also trial should be done in fast 
track court for rapid justice in acid attack cases of either 
men or women

Cases of Male Acid Attacks:

• In a case before the Madras High Court a nurse 
and a compounder conspired and poured a mixture 
of acid and kerosene over a doctor as revenge for 
an alleged rape by him of the nurse. The doctor 
sustained 100% burn injuries and later succumbed 
to injuries. The accused were charged under Sec 
302 and 109 of the IPC but were acquitted for the 
lack of evidence.

• Thirty nine year old Mazrul Islam from Murshidabad, 
West Bengal got into brawl with a goldsmith. He 
wanted his chain which he had deposited for taking 
load. The goldsmith threw acid on him in rage 
destroying his upper and lower eyelids.

• A man from Ludhiyana Punjab had received serious 
burn injuries.  Media reports state that four unknown 
assailants entered the man’s house at around 1 am at 
night and literally bathed him with acid in front of 
his seven year old child.

• D’Souza, of ASFI, narrates the incident of a man 
in Bhopal who fell in love with a woman over the 
internet. When he went to meet her, he discovered 
that the women was already married. The women 
on the other hand deflected the blame on the man 
and told her husband that he was disturbing her. Her 
husband threw acid on him out of fury.  He was just 
25 and has lost both his eyes and has a disfigured 
face for rest of his life.

• Solanki was working with a private company 
in Goregaon. The girl was 25 and a resident of 
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Nalasopara. Their affair had started a year ago. Of 
late, the couple had started having several heated 
arguments following which Solanki decided to 
break up with her. Annoyed over the incident, the 
women first brought acid and met the boy outside 
his workplace. After a heated argument, the women 
threw acid on Solanki. Solanki suffered minor 
injuries on his face and hands as acid were not too 
strong.

• On September 8,2011, Mishra, a Meerut resident 
, was attacked with a bucket full of acid allegedly 
by his landlord’s son for preventing him from 
molesting a women a day before. Mishra suffered 
nearly 40% burns with his head, face and hands 
worst affected. Mishra, a small-time businessman, 
underwent several surgeries. He ended up spending 
Rs 30 lakh, was forced borrow money and take 
loans.

• Last week in UP’s Bijnor, a 19-year-old girl threw 
acid on her 21-year-old boyfriend, after the latter 
rejected her proposal of marriage.

• Upendra Kumar, who is just 14 years old, fell prey 
to a neighbourhood rivalry born out of a petty fight 
where a family opposed their kid’s friendship with 
him.

• One day, when he was coming home after playing 
with them, two unidentified men poured acid in 
Upendra’s eyes, leaving him blinded and both 
corneas damaged.

• Two and a half-year-old Aditya Raj is Delhi’s 
youngest acid-attack survivor. The toddler was 
kidnapped by his mother’s jilted lover on December 
13, when he was playing right outside his house. 
Aditya, a toddler was left to die on roadside after 
his mother’s jilted lover poured acid on his face and 
body.

• Firoz Khan, now 42, was 27-year-old when a 
neighbourhood scuffle scarred him for life. He was 
watching TV inside his house on a cold January 
winter evening in 2002 when an altercation 
intensified between neighbours and his younger 
brother. He saw his brother arguing with their 
neighbour and naturally came to his rescue.  His 
brother asked him to go inside and within a second, 
the neighbour fetched a bucket full of acid and with 

a mug, started to throw it on them.

Conclusion

A few years ago acid attack on men was unheard of 
but now it is not shocking to find men who are victim 
to this inhuman act. The number of male victims may 
be less but it does not exclude the fact that the attack 
against them is less serious. They also go through the 
same agony and trauma. There are no NGOs which 
are dedicated to male survivors. Today’s generation 
cannot bear rejection and do not want to take NO as an 
answer. People are becoming emotionally volatile and 
viable to stress and strain on unfavourable situations 
or unfavourable outcomes. Our IPC `1860 is now 158 
years old hence it is a wakeup call for it to be revised 
and re-created. New sections should be incorporated 
to address various atypical crimes such as male acid 
attacks and honour killings. Media should highlight the 
cases of male acid attack cases with equal gravity as 
acid attack cases on females are highlighted.  It needs to 
be acknowledged that acid attacks are no more gender 
specific issue. Laws should be unbiased regarding the 
quantum of punishment and medical expenses incurred 
by the male acid attack survivor as “There scars remind 
them every day of the horror and trauma they have gone 
through”.

  1. Acid attack survivor: A male child 
bearing scar over the right side of his 
face and permanent disfigurement and 
loss of sight.  

2. Scaring and depigmentation of head 
and face in a middle aged male acid 
attack survivor. 

3. Acid has eaten up the left eye and 
scaring over the left side of the face, 
head and neck of a middle aged acid 
attack survivor. . 

4. Scaring and depigmentation of head 
and face along with permanent 
disfigurement of Eyes. 
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Abstract

Introduction: Acute poisoning constitutes a major public health hazard. Studies of poisoning cases will be 
a significant valuable tool in planning and management of critically ill cases. 

Objectives: To study the demographic profile, identify common poisons, factors, outcomes in poisoning 
cases and to suggest policies for reducing associated morbidity and mortality.

Materials and Method: This was a retrospective observational study conducted in a tertiary care teaching 
institute in tribal region of central India. The data of 209 poisoning cases was collected in a case record 
form (CRF), which included all the necessary information, from medical record department (MRD) of the 
institute.

Results: Among the209 cases, 136 (65.07%) were men and 73(34.92%) women, majority were 
married 152(72.72%). More cases were from rural region 171(81.81%).86 % of cases were from lower 
socioeconomic class. Number of suicidal poisoning cases were 148(70.81%) followed by accidental cases 
58 (27.75%), maximum cases 89(42.58%) were farmers by profession. The major causative agent was 
insecticide 87(41.62%), followed by rodenticides 43(20.57%). Some cases of mushroom poisoning were 
seen. Cases were prevalent in winter season 109 (52.15%) followed by summer 69 (33.01%) and rainy 
season 31 (14.83%). The common site of poisoning was home. Patient outcome was mostly cure but it was 
fatal in some.

Conclusion: Majority of poisoning cases occurred with pesticides, for suicidal purpose, in young. Patient with 
intentional and accidental poisoning must undergo psychotherapy and education. Health care professionals 
must be given the poison treatment guidelines / protocol to have positive out-come. 

Keywords: suicidal poisoning, accidental poisoning, pesticide poisoning, mushroom poisoning.

Introduction

Poison is any substance that is harmful to the body, 
when administered either by mistake or intentionally to 
a living being[1]. Acute poisoning is a significant medical 
disaster. It constitutes a major public health hazard in 
developing countries and is major cause of patient’s 
admission to emergency departments and intensive care 
units. According to World Health Organization (WHO) 
poisoning occurs when people exposed to (drink, eat, 

breathe, inject, or touch) enough of poison to cause 
illness or death. 

Ninety percent of fatal poisoning occurs in 
developing countries particularly among agricultural 
workers. [1]It is anticipated that more than 50,000 citizens 
die every year from poisonous contact in India.[2]

It has been reported in literature that poisoning in 
a region depends on factors such as socio-economic 
status, holistic, cultural practices, educational status, 
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easy accessibility of medicines, poisonous substances 
and type of food consumed locally.[1] It has also been 
noted that accidental poisoning is more common in 
children, whereas suicidal poisoning is more common 
in young adults.[3]Self-poisoning with agricultural 
pesticides is a major contributor to the global burden 
of suicide, particularly prevalent in South Asian, South 
east Asia and China.[4,5]Rodenticide poisoning has varied 
incidence and  mortality rates. The type and quantity of 
rodenticide consumed, lack of a specific antidote and 
time lapse in treatment affect the outcome.[6]

Mortality and morbidity of poisoning cases varies 
from country to country depending on the nature of 
poison and availability of amenities and handling by 
trained doctors.[7]Studies of poisoning cases will be a 
significant valuable tool in planning and management 
of critically ill acute cases. There is a paucity of data 
regarding the manner and outcome of acute poisoning 
cases in tribal region of central India.

Hence, the present study was undertaken with the 
following aims and objectives:

To study the demographic profile, common poisons 
and factors associated with  poisoning cases in this 
region.

To study outcomes in such cases and to suggest 
policies for reducing associated morbidity and mortality.

Materials and Method

This was a retrospective observational study 
conducted in a tertiary care teaching institute in tribal 
region of central India. The study was conducted after 
the approval from Institutional Ethics Committee. All 
patients admitted to the emergency department and 
intensive care units (ICUs) with history of poisoning 
during the period of 1stJan 2017 to 31st Dec 2017 were 
included in the study and they constituted a sample 
size of 209 cases. The study design was based on case 
paper analysis. The data was collected in a Proforma 
which was specially designed for the study in the form 
of case record form (CRF), which included all the 
necessary information like age, gender, marital status, 
occupation, residence, socio economic status, religion, 
place, manner, cause and type of poisoning along with 
the patient’s outcome.[8]

Necessary information for the study was gathered 
from the Medical Case Record Department (MRD), 
Forensic Medicine and General Medicine department of 
the institute.

The cases were evaluated on the basis of history 
available in medical case records, prescriptions and 
various pathology reports. In few cases, adequate 
information cannot be obtained with regards to the 
nature and quantity of poison and such cases were put 
under “undetermined group.”

Ethical Clearance: It was taken from Institutional 
Ethics Committee (reg. no. ECT/1033/INST/MH/2018).

Statistical Analysis: At the end of the study, all 
of the data was pooled and expressed as counts and 
percentages. Univariate analysis, which explores each 
variable in the data set separately, was carried out by 
using the fisher’s exact test. Graph pad prism software 
version5.01 was used to analyze data. P value of < 0.05 
was considered as statistically significant.

Results

Among these 209 victims 136(65.07%) were 
men and 73(34.9%)were women. This study revealed 
that men outnumbered women with a ratio of 1.86:1.
Also majority of victims were married 152(72.72%)
as compared to unmarried 57(27.27%)Most poisoning 
cases were more from rural region(81.81%) as compared 
to that of urban region (18.18%). (Fig 1)

Fig.1. Demographic profile of poisoning cases in studied 
population.

According to the socioeconomic status of poisoning 
cases 86 % of cases were from lower socioeconomic 
class, while 11% were from medium and only 3% were 
from upper class.

The manner of poisoning based on the history in 
medical case records, were suicidal, accidental and 
homicidal. Large no. of suicidal poisoning cases 
148(70.81%) were followed by accidental poisoning 
cases 58(27.75%,while only 3(1.43%) homicidal cases 
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Fig 4. Various causes of poisoning in the studied population.

The maximum cases were found in age group of 
early twenties (21-30yrs). There was preponderance of 
men in this age group.

The important findings were that out of 64 cases, 
24(37.50%) were farmers followed by house wives 
19(29.66%).The common mode of poisoning was 
insecticide and rodenticides19(29.66%). 50(78.13%) 
cases attempted for suicide and 47(73.47%)were 
married.

The place of poisoning was mostly home followed 
by work place and outdoors. 

Table 1. Residential distribution of poisoning 
cases according to the manner of death.

Manner Cases(%) Rural(%) Urban(%) P value

Suicide 148(70.81) 171(81.81) 38(18.18) P=0.032*

Accident 58(27.25) 52(24.88) 6(2.87) P=0.035*

Homicide 03(1.43) Zero 3(1.43) P<0.001

*p value is less than 0.05- statistically significant.

From table.2 it is seen significant difference was 
observed between rural and urban populations with 
p<0.05 in various manners of poisoning cases. The 
victims of poisoning death cases were more in rural areas 
(59%) as compared to urban areas (16.21%) (Table.2). 
The manner of death was based on history given by 
relatives and police papers. Only three homicidal cases 
were found in urban area.

were found.(Fig 2).

Fig 2. Manner of poisoning in the studied population

Fig. 3. Occupation of poisoning cases.

Fig 3.Shows occupation of poisoning cases. It can 
be seen out of total 209 cases, maximum 89 (42.58%) 
were farmers followed by students43 (20.57%) and 
housewives 42 (20.09%).

In the present study out of 209 cases of poisoning, 
it was seen that the commonest cause of poisoning 
was insecticides 87(41.62%), followed by rodenticide 
43(20.57%) and in 10(04.78%) cases it was phenol. 
Among poisoning due to pesticides, organo-phosphorus 
compounds were more in number than organo-chlorous 
compounds. Some cases of mushroom 6(2.87%) 
poisoning and a few 2(00.95%) of snake bite were also 
reported.( Fig . 4).
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Discussion

In the present study, poisoning cases were higher 
(65.07%) in men than in women (34.92%), which is 
comparable to that reported elsewhere in the world.
[8][9] This may be due to male predominance in Indian 
population.[10] The high male: female ratio and more 
exposure of men to poisons the reasons for increasing 
poisoning cases in men. Men are also exposed to 
occupational hazards and they have easy access to the 
agrochemicals since they often need to handle it in 
agricultural work. However some studies report female 
dominance in poisoning cases.[11,12,13] This may be due 
to fact that females prefer toxic ingestion for inflicting 
self-harm. 

 It has been reported in the literature that 
demographics influences poisoning in community[7,8,9]. 
In the present study, higher incidence of death due 
to poisoning in males was found in young age group 
between 21–30 years followed by 11-20 years and less 
in extremes of ages. Similar findings were observed in 
previous studies[7,8]. It could be explained by the fact that 
young men suffer more from stress of the modern life 
style, family problems, financial problems, failure in the 
exams, unemployment, marital conflicts, failure in love, 
and so on. 

Maximum cases of female poisoning were found in 
the age group of 11-20 years followed by 21-30 years. 
Parallel findings are reported by Rajeshwar Sambhaji 
Pate et al in their study of poisoning cases in western 
Indian population[8]. These facts and figures may be due 
early marriages, marital conflict, dowry, family stress, 
lack of education, and failure in love in this age group.

In our study, poisoning cases were observed 
more in rural region (81.18%) as compared to urban 
region(18.18%),these findings are analogous to 
observations from another study [7].Probable reason for 
more poisoning cases in rural region could be due to 
higher illiteracy rates, which leads to less awareness, as 
well as shortage of immediate treatment of poisoning. 

In the present study (86%) of poisoning cases were 
from lower socioeconomic class, while (11%) were from 
medium and only (3%) were from upper class. Likewise 
another group of authors found in their studies that most 
of the patients were of low socio-economic status and 
mode of poisoning was self-harm in maximum cases.
[7, 13,14, 15,16]

Another important finding of the present study was 
in the manner of poisoning, (70.81%) poisoning cases 
attempted for suicide followed by accidental ingestion 
of poison (27.75%) while only (1.43%) homicidal cases 
were found. Mohammad Rafiuddin et al.in their study 
reported that irrespective of gender, suicide was the 
most common mode of poisoning.[17] 

 In a wide range of Indian studies, it has been 
found that poisoning is very common in farmers[8,18].  
In the present study also majority of poisoning cases 
were seen in farmers (42.58%) followed by students and 
housewife, but in some studies it is found that labourers 
reported highest incidences of poisoning cases followed 
housewives and students, with a low occurrence in 
occupation like farming.[17] Majority of population in 
rural India practice farming and in order to get rid of 
the weeds and pests farmers procure and keep pesticides 
at their house. This leads to easy availability of the 
pesticides and people tend to use them for deliberate 
poisoning. In the present study it was seen that the 
commonest agent of poisoning was pesticides (48.05%), 
followed by rodenticides (15.53%). However, in some 
studies it is reported that commonest cause of poisoning 
was medicines.[13] Rodenticides are the most toxic 
compounds regularly found in homes and common 
cause of accidental poisoning.[6]Lawmaking measures 
to put into practice the use of pesticides with low human 
toxicity and slow onset of action, reducing the bottle 
size and pesticide concentration might be helpful in 
decreasing the associated mortality burden. 

Some cases of mushroom poisoning (2.87%) were 
also seen in present study. This is because mushroom 
is locally available commonly consumed food in tribes 
of central India.  Correct categorization and better 
understanding are essential for the safe and healthy 
consumption of mushrooms as food.[19]

Seasonal pattern of poisoning cases in the present 
study shows the incidence of poisoning was most 
prevalent in winter season (52.15%) followed by 
summer (33.01%) and rainy season (14.83%).The 
incidence of poisoning was higher during the months 
of May followed by January in a study by Vivek 
Gopinathan et al.[20] There are studies which show that 
there is a relationship between summer suicide rates 
and biochemical, metabolic, and immune variables.
[23]Seasonal variation is seen in different parts of the 
country, which may be due to geographical and climatic 
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diversity as well as dissimilar farming practices in 
different regions of India.

Place of occurrence in most cases was ‘home’ in this 
study and it is similar to other studies [7, 11] Availability of 
plenty of household poisons and concealed environment 
in home made it the ideal choice of place for poisoning.

Therapeutic outcome of the poisoning cases in the 
present study was mostly cure (67.94%) but for some 
cases it was fatal (17.70%). Such scenario may be due 
to good quality emergency services of the study site. 
Ramanath K.V.et al in their study carried out in rural 
hospital found that maximum outcome of the poisoning 
was mortality followed by discharge against medical 
advice (DAMA).  

[20] 

Conclusion

The key findings of our study are, the majority of 
poisoning cases occurred with pesticides particularly 
organo-phosphorus compounds, and rodenticides for 
suicidal purposes, in young age grouped, married men 
mostly engaged in farming activities. The next most 
susceptible population was young girls and women in 
their second /third decade of life. Based on the results 
of the present study, we may suggest that men and 
women of young age comprise the major risk group. 
Patient with intentional poisoning must undergo 
psychotherapy session during their stay in the hospital 
which will reduce the risk of next try of self-harms. 
Similarly patients with accidental poisoning should 
be educated about the hazards in the use of these 
chemicals, establishing a counseling center in each 
hospital. Health care professionals must be aware of 
pattern of the common poisoning. They should also be 
made aware of its management by the poison treatment 
guidelines / protocol which can help them to take the 
treatment decisions quickly, to have positive out-comes. 
The results of this study will be a useful guide for future 
activities including preventive measures, professional 
education, public education, to prevent suicidal and 
accidental poisoning cases. 
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Abstract

Background: Stature is one of the primary identification data of an individual, hence occupies a unique 
position in medico legal cases and in the anthropological research areas. Thus assessment of stature from 
different parts of the body is an area of interest to anthropologists and forensic experts.

Material and Method: A cross sectional study was carried out on 427 males and 428 females belonging 
to the Bhavnagar region. The individuals of both the sexes aged between 18 years to 25 years were included 
in the study. The stature, Head length and Head Breadth of the individuals were measured. The stature 
was measured as vertical distance from vertex to the floor in mid-sagittal plane. Head length and Head 
Breadth were measured with the help of spreading caliper.

Results & Conclusion: The statistical analysis showed the correlations between stature against Head 
length and Head Breadth measurements studied in males and females. The correlations were found to be 
statistically significant. The correlation coefficient was more between head length and stature (0.281) 
than head breadth and stature (0.173) in males while in females correlation coefficient was more between 
head breadth and stature (0.208) than head length and stature (0.132). The significant positive correlations 
between these two measurements and stature indicate that these variables can be successfully used to predict 
stature. Regression equations for stature estimation were calculated separately for males and females.

Key Words:  Head length, Head breadth, Stature, Caliper, Correlation.  Regression.

Introduction

Forensic anthropologists have devised number of 
measurements for describing the identity of men. These 
measurements are based on the anatomical landmarks 
which are useful in comparing various races, living in 
different geographical areas. 

Growth of individual depends upon their particular 
geographic characteristics like nutrition, trauma, socio- 
economic level, climate, cultural factors, genetics, 

growth potentials, chronic diseases, infections and 
infestations etc. . Height is one of them for measuring 
the growth which in upright position is also called 
stature. Stature reflects many characteristics of people 
like nutrition, health, genetics etc. Thus it is important 
parameter of personal identification along with big four 
of forensic anthropology viz. stature, age, sex, and race.

Stature estimation studies have focused over the 
extremities and long bones like Humerus, Radius, Ulna, 
Femur, Tibia, Fibula, Hand and Foot length and breadth 
whereas very few studies have been conducted over 
the shoulder girdle, the pelvic girdle, and the cranium. 
Such studies of stature estimation from different body 
parts and of different geographic locations are needed 
many times so as to filters the investigation process. 
Hence study to estimate the stature of individual from 
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a measurement of head length and head breadth in our 
region could be a great help to forensic experts and those 
dealing with medico-legal investigations. Study utilizes 
Pearson correlation coefficient to establish relation 
between stature and cephalic measurements which can 
then be utilized by applying regression between both 
measurements to determine the constants so as to predict 
stature by a formula. 

Materials and Method

The data for the present study were based on sample 
of 855 adult subject of Bhavnagar region district of 
Gujarat, comprising 427 male and 428 female in the age 
group of 18 to 25 years. The Subjects were randomly 
selected who belong to Bhavnagar city and surrounding 
rural area. The study was conducted at department of 
Forensic medicine, Govt. medical college in Bhavnagar. 
Random selection of the subject was done by visiting 
different colleges in Bhavnagar city. Following are 
inclusion and exclusion criteria for study:

Inclusion criteria

1. Age 18-25 years

2. Normal healthy living subject

3. Bhavnagar region

 Exclusion criteria

1. Endocrine disorder

2. Metabolic disorder

3. Developmental disorder

4. Birth Trauma

5. Surgery of the Skull

Instrument used are: - 

1. Measure tape

2. Steel ruler

3. Spreading caliper 

The measurements were taken in a fixed time 
between 12 P.M. to 4 P.M to eliminate discrepancies 
due to diurnal variation. 

The following measurements were included in this 
study:-

A. Stature: Stature is the vertical distance 
between the point vertex (highest point on the head, 
when the head is held in the Frankfurt or Horizontal 
plane) to the ground (heel touches to the platform).  
B. Head length (Glabella-Inion length): Head length 
was measured between the glabella and Inion. This 
distance was measured by the spreading calliper. 
(Glabella is the midpoint in midline between supra 
orbital ridges and  Inion or Occipital protubarance is the 
most prominent point over occiput) (Figure-1)

C. Head Breadth (biparietal diameter): Head 
Breadth was measured between two parietal eminences 
(most lateral points on head). This distance was 
measured by the spreading calliper.(Figure-2)

Figure 1: Measurement of Head length (A.Front view and  B. 
Lateral view)               
        A      B 

  Figure 2: Measurement of Head Breadth 

Statistical Method

The data of stature against head length and head 
breadth measurements were analyzed by using Microsoft 
excel – 2007 software. The data were added in excel sheet 
and divided into male and female and combined group. 
Descriptive statistics were obtained from that data. 
T- test applied for testing of statistical hypothesis and 
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testing level of significance of difference between means 
of two different group male and female data. Correlation 
and regression formula STATURE = a + b (x) were 
applied over the data by graphical plotting of stature on 

y – axis and one measurements on x – axis and find the 
regression constant. Utilizing of that, we will estimate  
the stature from measurement data.

 Findings

Table 1:  Descriptive statistics of parameters studied in total population. (All the parameters were 
measured in Centimeter.

Variables N Minimum Maximum Average(Mean) SD

Stature 855 144 187.41 162.87 9.22

HL 855 13.60 20.60 17.61 0.92

HB 855 10.80 18.70 14.29 0.86

Table no. 1 shows descriptive statistics for the various parameters studied in population. The mean stature of all 
selected subjects irrespective of sex was 162.87 ± 9.22 cms and ranged between 144 cms to 187.41 cms. From the 
above table we can calculate the cephalic index (81.1) which is nearer to Mesati-cephalic type of skull. Our subjects 
were Indian origin, and our result also signifies from cephalic index that they were Indian.  

Table 2: Descriptive statistics with unpaired t test for significance mean difference in various parameters 
of male and female.  

Parameter Sex N Min Max Mean SD P- value for t – test

Stature
M 427 154.3 187.4 170.18 5.72

< 0.001*

F 428 144 173.8 155.57 5.51

HL
M 427 14.5 20.6 18.18 0.74

< 0.001*

F 428 13.6 19 17.05 0.71

HB
M 427 10.8 18.7 14.70 0.79

< 0.001*

F 428 11 18 13.88 0.70

    *correlation is significant. 

The descriptive statistics for the various parameters 
studied in both male and female. Mean Stature of male 
subjects was 170.18 ± 5.72 cms whereas that of female 
subjects was 155.57 ± 5.51. it shows that all parameters 
have higher value in males compare to females. Which 
is proved by unpaired t-test and p-value was < 0.001. 
Which suggest that it was statistically significant.

Mean value of stature in present study was consistent 
with other studies of Gujarat like Jadav HR and Shah 
GV(M- 169.93,F-157.80) and Patel SM(M- 170.96 ± 
5.13, F- 156.14 ± 5.15) This might be due to similar 
genetic makeup, inter genetic mixture, environmental 
effect, dietary habits and nutrition etc. with in Gujarat1,2.
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However mean value of stature for male and female 
was also consistent with results of Krishnan K, Kalia 
et al, Wankhede KP et al, and studies. This might be 
due similar genetic or genetic mixture and environment 
effect3,4,5. 

Effect of race, environment, genetic, nutrition 
and other unexplored reasons mean stature of present 
study were differ from studies outside the India like 
Ilayperuma I, Agnihotri A et al, Ekezie J et al, Ukoha 
U et al 6,7,8,9

Table 3: Table showing correlation between the 
stature and various parameters studied.

Param-
eter

N = 855
Stat-
ure

HL HB

Stature
Pearson Correlation (r) 1 0.587** 0.483**

P-value 0.000 0.000

**. Correlation is significant at the level of 0.001 (2-tailed).

Above table no. 3 shows positive r value for all 
parameters which means if value of one parameter is 
increased, the value of stature will also increase. The 
p–value (p < 0.001) for above parameter suggests 
that it is statistically significant. High correlation was 
present between head length and stature compare to 
head breadth and stature. (Significance was checked by 
online Statistic calculator software Version 3.0 Beta). 

Table 4: Table showing correlation between the 
stature and various parameters studied for male 
subjects.

N = 427 Stature HL HB

Stature
Pearson Correlation 1 0.281** 0.173**

P-value 0.000 0.000

** Correlation is significant at the 0.001 level (2-tailed).

Table no. 4 shows positive r value for all parameters 
which means if value of one parameter is increased, the 
value of stature will also increase. The p–value (p < 
0.001) for above parameter suggests that it is statistically 
significant. High correlation was present between head 
length and stature compare to head breadth and stature.

Table 5: Table showing correlation between the 
stature and various parameters studied for female 
subjects

N = 428 Stature HL HB

Stature
Pearson Correlation 1 0.132* 0.208**

P-value 0.005 0.000

** Correlation is significant at the 0.001 level (2-tailed). 

* Correlation is significant at the 0.01 level (2-tailed).

Table no. 5 shows positive r value for all parameters 
which means if value of one parameter is increased, the 
value of stature will also increase. The p–value (p < 
0.01) for above parameter suggests that it is statistically 
significant. High correlation was present between Head 
breadth and stature, compared to head length and stature. 

Table 6: Linear regression equations for various 
parameters studied in combined group and also 
individually as male and female.

No. DV IDV SEE  R- 
value P – value

1 S 58.942 + 5.901 
(HL)   (Combined) 7.463 0.587 < 0.001*

2 S
88.509 + 
5.204 (HB)    
(Combined)

8.074 0.483 < 0.001*

3 S 130.64 + 2.175 
(HL)   (Male) 5.497 0.281 < 0.001*

4 S 152 + 1.237 (HB)       
(Male) 5.642 0.173 < 0.001*

5 S 138.08 + 1.026 
(HL)  (Female) 5.469 0.132 < 0.001*

6 S 132.72 + 1.647 
(HB)   (Female) 5.396 0.208 < 0.001*

*Correlation is significant 
DV= Dependant variable, IDV= independent variable

Table no. 6 exhibits linear regression equations 
predicting stature using various parameters in combined 
group and also individually as male and female. The 
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table exhibit standard error of estimation (SEE), R- 
value, and P- value. 

Comparatively the best regression model for total 
sample (both genders together) with high value of 
coefficient R  (0.587) and with the low value of SEE 
(7.463) was as follows,

STATURE = 58.942 + 5.901 (HL)  

Same as individually with male and female best 
regression model respectively is STATURE = 130.64 + 
2.175 (HL) and  Stature = 132.72 + 1.647 (HB)      

Positive correlations were found between the head  
length and stature in Researcher i.e. Krishnan K, Kalia 
et al, Wankhede KP 3,4,5 all other studies and they were in 
the ranges of 0.13 to 0.775 in males and 0.00 to 0.47 in 
females. The values of correlation coefficients of males 
and females for estimation of stature from head length 
in the present study were 0.281 and 0.132 respectively. 
This shows that head length is useful parameter in stature 
estimation in case of males as compare to females.

Positive correlations were found between the head 
breadth and stature in Researcher i.e. Krishna k et al 
and Ukhoha et al and they were in the ranges of 0.101 
to 0.682 in males and 0.008 to 0.454 in females. The 
values of correlation coefficients of males and females 
for estimation of stature from head breadth in the 
present study were 0.173 and 0.208 respectively. This 
shows that head breadth is a useful parameter in stature 
estimation in case of female than the male 3,9.

Conclusion

The present study was conducted on 855 adult 
subjects (427 males and 428 females) of Bhavnagar 
region with aim to find out any correlation between stature 
against head length and head breadth measurements.  

This study has demonstrated that the use of these 
measurements for the estimation of stature is valid 
and worth pursuing. We found statistically significant 
positive relation between stature against head length 
and head breadth measurements. The high correlation 
was obtained between head length and stature in males 
and high correlation head breadth and stature among 
female. 

We had derived the value of constants ‘a’ and ‘b’ 
for the population of Bhavnagar region. By utilizing 
this constants and applying regression we get the linear 
regression equation which can help to find out stature 
from head length and breadth measurements in the 
Bhavnagar region.  

Practical applicability of this study may be less 
because the equation which we get in this study has 
higher standard error of estimation. When useful samples 
like extremities and other body parts are not available 
for stature estimation, this study work – estimation of 
stature from head length and head breadth measurements 
can be useful as a supplementary approach.
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Abstract

Background: Annual homicide rate is best indicator of level of violence in society. Study of patterns of 
homicide in any civil society is the first step towards development of intervention to reduce the impact of 
homicidal crimes and violence. 

Material and Method: The profile of 70 cases of homicidal deaths was studied in Dept. of Forensic 
Medicine and Toxicology, Vadodara (Govt.) Medical College at Vadodara, the Education capital of Gujarat 
state, during the period of July 2015 to October 2016.

Results & Conclusion: Average Within study duration i.e. July-2015 to October-2016, among 2998 medico 
legal autopsy total 70 cases of homicide noted. So the incidence rate of homicidal cases among medico legal 
cases was 2.42% during study duration. Majority of victims were from male sex. Male: Female Sex ratio of 
homicidal victim was 1.8:1. Most common cause of death in homicidal cases is due to mechanical injuries 
(78.57%) followed by Asphyxial death (11.42%). Majority of victims were married (70%). Majority of 
victims were (58%) low educated and from low socioeconomic status (78.57%). Among females in majority 
cases motive or reason behind homicidal incidences were family disputes, while among males in majority 
cases motive or reason behind homicidal incidences was sudden provocation and revenge. Homicidal 
incidences due to love affairs and Money related dispute were also noted.

Key Words:  Homicidal death, Pattern, Motive, Prospective study.   

Introduction

Literally Homicide means killing of a man by the 
action of another man. Homicide is of importance not 
only because of its severity but also because it is a fair 
barometer of all violent crimes. At a national level no 
other crime is measured and analysed as accurately and 
precisely as homicide. 

Annual homicide rate is best indicator of level of 
violence in society. The main reason for this is that 
homicide is a sufficiently serious crime that it will 
almost always come to the attention of the police and 
public. Therefore, the rate of homicide “has been the 
major indicator of violence levels around the world 
and serves as a “GOLD STANDARD” of the level of 
violent crime.”As this violence primarily originates 

from mind and ends with act, Preventive measures 
involve broad spectrum of change in society i.e. social 
status, economic status, spiritual status, education. As 
well as from the side of Police agency takes care about 
availability of lethal weapons and punishment actions. 

No other crime provokes as much interest as does 
homicide. Researchers and the public alike seek to 
understand the underlying motivations that drive a 
person to violently take the life of another on which one 
can only speculate, based on available information on the 
incident, the victim and the offender’s characteristics, 
but unless one enter into the mind of a murderer or place 
oneself in their position one may never know exactly 
what makes a person kill. 
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Study of patterns of homicide in any civil society 
is the first step towards development of intervention to 
reduce the impact of homicidal crimes and violence.

Materials and Method

This study had been conducted in Department of 
Forensic Medicine and Toxicology, Vadodara (Govt.) 
Medical College and S.S.G. Hospital, Vadodara which 
is tertiary health care center of Central Gujarat.  During 
the period from July 2015 to October 2016 total 2998 
autopsy conducted, among them 70 cases taken as per 
inclusion-exclusion criteria. Following were inclusion 
and exclusion criteria of study.

Inclusion Criteria:

Cases of murder victims both suspected as well as 
confirmed by the investigating police officer.

Cases of homicide suspected as per post-mortem 
examination.

Cases of infanticide also included in the study.

Exclusion criteria:

Cases of homicide by police encounter.

Our study is the cross-sectional record based 
study. Proforma is made for complete data collection. 
Thorough history regarding Age, sex, occupation, 
religion, marital status, education, family, time and 
circumstances of incidence, motive behind homicide, 
criminal record of victim, history of substance abuse, 
psychiatric or medical illness. Than meticulous Autopsy 
performed, detail examination of injuries done and 
complete detail obtained. Master chart was prepared. 
All obtained details thoroughly analyze, interpreted 
and conclusions made. Observations and conclusions 
obtained are compared with the previous same study by 
other authors.

Data analysis is done with the help of the computer 
and software which is necessary for data analysis. The 
data are kept in MS excel sheet. Descriptive statistics 
like proportion, percentage, frequency is obtained. 

Findings

TABLE-1: YEAR WISE DISTRIBUTION OF CASES 

YEAR
DURATION
OF STUDY
(MONTH)

TOTAL MEDICOLEGAL
AUTOPSY CASES

HOMICIDAL 
CASES

HOMICIDAL
INCIDENCE 

RATE

2015 6 1171 33 2.80

2016 10 1827 37 2.03

TOTAL 16 2998 (2248/YR) 70 (52.5/YR) 2.42

Average Incidence rate of homicide cases was 2.42%. Individually rate was 2.80% in 2015 and 2.03% in 2016. 
Average Rate of Homicide Per year was 52.5 Vadodara.

TABLE-2: DISTRIBUTION OF CASES ACCORDING TO AGE OF VICTIM AND SEX OF VICTIM

AGE (YEAR)
SEX

TOTAL
MALE FEMALE

0-10 01 02 03(4.29%)

11-20 01 02 03(4.29%)

21-30 22 06 28(40%)

31-40 09 07 16(22.86%)
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41-50 07 04 11(15.71%)

51-60 02 03 05(7.14%)

61-70 01 00 01(1.43%)

71-80 02 01 03(4.29%)

TOTAL 45 (64.29 %) 25 (35.71 %) 70 (100%)

Most common age group affected was 21-30 year i.e. 40%, followed by 31-40 year which i.e. 22.86%. Majority 
of cases in age group 21-40 yr also show in Dalal et al and Sheikh et al which compromise above 50% to 60%2,6.

TABLE-3: DISTRIBUTION OF CASES ACCORDING TO METHODS AND WEAPON TYPE USE IN 
HOMICIDAL INCIDENCE VERSUS SEX OF VICTIM

METHODS AND WEAPON
SEX

TOTAL
MALE FE-

MALE

HARD AND BLUNT OBJECT 26 (57.78%) 09 
(36%) 35(50%)

SHARP CUTTING PENETRATING OBJECT-LIGHT 07 (15.55%) 06 (24%) 13 (18.57%)

SHARP CUTTING  HEAVY OBJECT 05 00 05 (7.14%)

FIREARM 02 00 02 (2.85 %)

STRANGULATION 02 02 04 (5.71)

THROTTLING 01 01 02 (2.85)

HOMICIDAL BURNS 01 05 06 (8.57 %)

HOMICIDAL DROWNING 01 00 01 (1.42 %)

SMOTHERING WITH RAPE 00 01 01 (1.42)

HOMICIDAL POISONING (EXHUMATION) 00 01 01 (1.42%)

TOTAL 45 (64.29 %) 25 (35.71 
%) 70

Most common cause of death in homicidal cases 
is due to mechanical injuries (78.57%) followed by 
Asphyxial death (11.42%). Among them Hard and 
Blunt weapon utilized most commonly (50%) followed 
by  Sharp cutting penetrating Light weapon (18.57%) 
and sharp cutting heavy weapon (7.14%). In male, Hard 

Cont... TABLE-2: DISTRIBUTION OF CASES ACCORDING TO AGE OF VICTIM AND SEX OF 
VICTIM

and Blunt weapon trauma was most commonly utilized 
(57.78%) and also among females, Hard and Blunt 
weapon was most commonly utilized (36%).  Similar 
results were found in researcher i.e. Dalal et al and 
Gambhir et al, where majority cases with hard and blunt 
weapon followed by sharp penetrating weapon1,2. 
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TABLE-4: DISTRIBUTION OF CASES ACCORDING TO SITE OF INCIDENCE AND SEX OF 
VICTIM

SITE OF INCIDENCE
SEX

TOTAL
MALE FEMALE

INSIDE OR NEARBY VICTIM’S 
HOME 13 (28.89%) 18 (72%) 31 (44.29%)

PERIPHERAL LONELY PLACE 08 (17.78%) 05 (20%) 13 (18.57%)

PUBLIC PLACE 10 (22.22%) 01 (04%) 11 (15.71%)

ROADSIDE (OUTDOOR) 14 (33.33%) 01 (04%) 15 (21.43%)

TOTAL 45 (64.29 %) 25 (35.71 %) 70 (100%)

Highest incidence (44.29%) occurred inside or near the vicinity of Victim’s Home followed by incidence in 
roadside (outdoor) i.e. 21.43%. Among female victims, most of incidences occurred (72%) in or around their homes. 
While among male most incidences occurred (31.11%) in roadside (outdoor), followed by inside or near the vicinity 
of Victim’s home i.e. 28.89%.

These result differ from researchers ,i.e. Rekhi T et al observed that place of incidence in majority of cases 
(20%) was outdoor (roadside) of city or village3 and from Mohanty et al in 40.2% of cases, the location of crime was 
outdoors, followed by 37.8% incidences were at the victim’s house4.

TABLE-5: DISTRIBUTION OF CASES ACCORDING TO MOTIVE BEHIND HOMICIDAL 
INCIDENCE 

MOTIVE BEHIND HOMICIDE
SEX

TOTAL
MALE FEMALE

FAMILY DISPUTE 03 05 (20%) 08 (11.43%)

MONEY/PROPERTY RELATED DISPUTE 09 03 12 (17.14%)

PERSONAL DISPUTE 02 01 03 (4.29%)

DOWRY 00 05(20%) 05 (7.14%)

SUDDEN PROVOCATION 11 (24.44%) 03 14 (20%)

REVENGE 10 (22.22%) 00 10 (14.29%)

LOVE AFFAIR 01 03 04 (5.71%)

ROBBERY 00 02 02 (2.83%)

SEXUAL 01 00 01 (1.43%)

NOT KNOWN 08 03 11 (15.71%)
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In present study Sudden Provocation (20%) and 
Money/Property Related Dispute (17.14%) were most 
common reasons behind homicidal incidence followed 
by Revenge accounted for 14.29%. Among Females, 
Family dispute and Dowry accounted for 40%. Among 
males, Sudden Provocation was the most common 
reason (24.44%) followed by Revenge (22.22%).  This 
result match with the Rekhi T et al which show sudden 
provocation was major factor3 while Gambhir et al show 
revenge in the majority of cases.1 

Table-6: Distribution of cases according to time 
of homicidal incidence 

TIME OF 
INCIDENCE

SEX
TOTAL

MALE FEMALE

00:01-06:00 hrs 00 02 02 (2.86%)

06:01-12:00 hrs 08 06 14 (20%)

12:01-18:00 hrs 10 09 19 (27.14%)

18:01-00:00 hrs 07 04 11 (15.71%)

UNKNOWN 10 04 14 (20%)

Most cases show time of homicidal incidence in 
afternoon and evening hours, 12:01 pm to 06:00 pm 
(27.14%) and in early morning hours, 6:00 am to 12:00 
pm (20%). Our observation is different from Dikshit et 
al in which majority cases occur at 6:01 a.m.-12:00 p.m. 
(39.3%)5. 

Conclusion

Within study duration i.e. July-2015 to 
October-2016, incidence rate of homicidal cases among 
medico legal cases was 2.42% during study duration. It 
was lowest incidence noted in Gujarat.

Highest homicidal incidences were noted among 
age group of 21-40 years, in both sexes. As this is the 
most active phase of an individual’s life, highest level of 
body and mind energy, increased aggression, increased 
outdoor activities, familial responsibilities and unstable 
life. Majority of victims were from male sex. Male: 
Female Sex ratio of homicidal victim was 1.8:1. Higher 
homicidal incidences were noted among married 
individuals, in both sexes. In males highest homicidal 

incidences were noted in Job (private) holders, while 
in females highest homicidal incidences were noted in 
housewives. Homicidal incidences were more in Low 
Educated persons, low socio-economic status.

Majority of homicidal incidences occur during 
12:01 hrs to 18:00 hrs i.e. afternoon and evening hours, 
and less during 06:01 hrs to 12:00 hrs i.e. early morning 
hours. Reason may be that, in afternoon there are less 
people on road and in public place and Gujarat people 
usually sleep during this time. This is the most active 
phase of day, during which much of day work proceeds.

Among female victims in majority cases site of 
homicidal incidences were  noted  in or near their home, 
While among male victims in majority cases site of 
homicidal incidences were at Road side (outdoor) and 
in or near their home in order.

Among females in majority cases motive or reason 
behind homicidal incidences were family disputes, 
while among males in majority cases motive or reason 
behind homicidal incidences was sudden provocation 
and revenge. Homicidal incidences due to love affairs 
and Money related dispute were also noted. The reason 
may be male mental physiology makes them violent and 
aggressive. So, blunt weapon injury is common with 
males. As mostly people do not keep sharp weapon 
with them routinely. So in homicide by sharp weapon 
injury, it can be concluded that those were done with 
malice forethought (mens rea). In case of females their 
activities usually restricted to their home and family.

Most common cause of death in homicidal cases 
is due to mechanical injuries (78.57%) followed by 
Asphyxial death (11.42%).  In both males and females 
in majority cases hard and blunt weapons were used. 
Overall hard and blunt weapon use seen in majority of 
cases, followed by sharp edged penetrating weapon.
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Abstract

 Introduction: In the living, age determination is the most important issue to the Courts and to the 
common citizens as well. Determination of the age of an individual from the appearance and the fusion 
of the ossification centers is a well accepted fact in the field of Medical and Legal professions. Extensive 
work of determination of age of the epiphyseal union has been carried out in abroad and different states 
of India, which revealed difference in the age of epiphyseal union. The difference may be an account of 
varying Sexual dimorphism, dietetic, geographic, and hereditary and other factors. Keeping in mind that a 
very less literature is available relevant to the population of this particular region of India present study is 
being undertaken for academic as well as in judicial interest. Objectves: To study the age of ossification, 
bilateral difference in age of ossification, Country wise and Globe wise difference of age of ossification. 
Materials and Methods: Only the indigenous female population of central India was included in this study 
of age estimation from ossification of lower end of Radius and Ulna at Wrist joint radiologically with 
standard accepted procedures, guidelines and after due ehical clearance. Conclusion: This study was very 
much beneficial and yielding as it revealed age specific, bilateral difference of ossification and remarkable 
difference in age of ossification as compared to the foreign countries and other parts of India. Such studies 
are recommended with good sample size and at regular intervals for academic as well as in judicial point of 
view. For correct age estimation in judicial cases X-rays of bilateral sides of relevant joints for particular age 
should be taken to avoid miscalculation of age and miscarriage of justice. 

Keywords: Age, ossification centers, Wrist joint, roentgenographically, bilateral difference, less literature. 
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Introduction

Age is helpful in identification of an individual 
which in turn is helpful in both civil and criminal 
cases according to Sangma William Bilkey ch. et al1. 
Epiphysis of the bones unites at the particular age and 
this is helpful in age determination. In law the crime and 
punishment is entirely based on criminal responsibility 
and this in turn depend on the age of a person 2.      

Forensic Osteology is the branch of Forensic 
medicine which deals with the study of the bones. 
Epiphysis of the bones unites during age periods which 
are remarkably constant for a particular epiphysis3. It 
has been also stated that the study of epiphyseal union of 
bones is considered a reasonable scientific and accepted 
method for age determination by the law courts all 
over the world4. India is a vast country with diversity 
in social customs, multiple religions, dietary habits and 
variations in climatic conditions. In Modi’s textbook it 
is quoted that owing to variation in climatic, dietetic, 
hereditary and other factors affecting the people of the 
different states of India, it cannot be reasonably expected 
to formulate a uniform standard for the determination of 
the age of the union of epiphyses for the whole of India5. 
Mehta Homi S (1963) observed that it has been approved 
by research in our country that the epiphysio-diaphysial 
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union in Indian occurs about a year or two in advance of 
the age at which that occurs in Europeans6. According 
to Parikh CK Union of epiphysis in cartilaginous bones 
takes place earlier in the females by about 2 years 
than in females except in case of skull sutures where 
obliteration sets in little later and proceeds more slowly 
in females than in females and under tropical conditions 
ossification is observed earlier than in temperate 
areas7. Reddy KSN stated that (2009) the bones of 
human skeleton develop from a number of ossification 
centers. At eleventh to twelth week of intrauterine life, 
there are 806 centers of ossification, at birth there are 
about 450.The adult human skeleton carries only 206 
bones8. According to Iscan M.Yasar and Loth Susan R 
(1984). Estimation of age from the adult skeleton has 
been the most difficult part of Human identification 
studies. Human growth is continuous process which 
goes through, first a developmental stage and second, 
the maintenance of status quo. In the developmental 
stage, changes in skeletal and dental morphology occur 
in an age –age predictive sequence9. Jit and Balbir 
Singh revealed that Precocity of epiphyseal union has 
been attributed to racial and climatic factors. Works in 
different regions of India-North (Punjab, Delhi and UP), 
East (Bengal) and South (Madras) have given different 
ages of fusion of the epiphysis. Further, workers in the 
same region have also given different ages of fusion of 
the epiphysis of the same bone and in the same sex. This 
difference could possibly be due to in adequate material 
or recording of incorrect ages of the subjects10. It was, 
therefore, decided to reinvestigate the problem in the 
central part of India by radiological examination, taking 
care that adequate material was examined and only those 
subjects investigated whose ages has been recorded with 
reasonable degree of accuracy.

 Objectives: Radiological evaluation of the bones 
forming the Wrist joints i.e. Lower end of Radius and 
Ulna was undertaken with the following objectives: 

1) To estimate the age from ossification of bones of 
Wrist joint in relevant Subjects in central India. 

2) To assess the age specific difference in 
ossification of lower end of Radius and Ulna at Wrist 
joint in all subjects. 

3) To study the difference in right and left side in 
ossification of bones of Wrist joint in all subjects. 

4) To assess and evaluate the difference in the 

ossification of bones of Wrist joint in Central part of the 
India with other part of India on the basis of literature 
available. 

5) To compare the deduced data with previously 
available data of other countries. 

Material and Method

Total fifty female individuals (50) were taken in 
this study from age ranging from zero to twenty years 
(0-20). The female individual chosen for the study 
were evaluated and confirmed for the confirmed proof 
of date of birth, physical fitness and their native place 
of central India Individual involved in study were 
predominately right handed. A written informed consent 
and permission from Ethical Committee of the Institute 
was obtained Procedure of radiography After taking 
the written consent the thorough physical examination 
and radiological evaluation was done. Training of 
Researcher was undertaken to get well acquainted with 
the all radiological procedures essential for X-Ray 
examination and developing X-Ray films. X-Rays 
were taken with the help of X-Ray machine in the 
Department. Minimum shots were taken to expose the 
joints involved in study and minimum and appropriate 
voltage settings of X-Ray machine were applied so as 
to avoid unnecessary radiation exposure of the subjects 
to get the desired qualities of X-Rays. The developed 
X-Ray films were studied and reporting was done with 
the help of by experienced Radiologist and Anatomist. 
All the radiological procedure was undertaken according 
to the present accepted standards. Skeletal maturity 
was evaluated according to the Jits and Kulkarnis 
classification of four stages, Appearance, Non fusion, 
Partial fusion, and complete fusion (abbreviated as 
“AP”, “NF”, “PF”, “CF” respectively)11. Nonfusion 
X-Rays showing clear gap between the epiphyseal and 
diaphysial end. The saw tooth like appearance (“NF”) 
Partial fusion X-Rays showing a line replacing the 
hiatus between the epiphyseal and diaphysial ends and 
not showing saw tooth like appearance (“PF”). Complete 
fusion X-Rays showing the same bony architecture in 
the diaphysis and epiphysis and showing scar of the 
previous stage have been treated as complete fusion 
(“CF”).The master chart was prepared and tabulated as 
per code number given above. It was classified, analysed 
and compared with known standards. Data analysis 
was done in P4 computer using HPSS software. At the 
end conclusions were drawn which are compared with 
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available results of various previous studies. 

Table 1: Ossification of distal End of Radius in female subjects on right and left side.

Age in years Side NA NF PF CF Total

<1-5
R 1(2%) 7(14%) 2(4%) 0(0%) 10(20%) 

L 1(2%) 7(14%) 2(4%) 0(0%) 10(20%) 

6-10
R 0(0%) 1(2%) 12(24%) 0(0%) 13(26%) 

L 1(2%) 2(4%) 10(20%) 0(0%) 13(26%) 

11-15
R 0(0%) 0(2%) 12(22%) 0(0%) 12(24%) 

L 0(0%) 0(0%) 12(24%) 0(0%) 12(24%) 

16-20
R 0(0%) 0(0%) 1(2%) 14(28%) 15(30%) 

L 0(0%) 0(0%) 1(2%) 14(28%) 15(30%) 

Total
R 1(2%) 8(16%) 27(54%) 14(28%) 

50(100%)
L 2(4%) 9(18%) 25(50%) 14(28%) 

value-2א
R 105.8 

L 70.34 

p-value
R P  <  0.0001,Significant 

L P  <  0.0001,Significant 

        Note: - Figures in parenthesis indicates percentage.

Distal End of Radius was non fused in 7(14%) subjects on both sides in <1-5 age group. It was non fused in 
12(24%) subjects on right side and 10(20%) on right side in 6-10 age group. It was partially fused in 12(24%) subjects 
on both sides in 11 - 15 age group and it was completely fused in 14(28%) subjects on both sides in 16-20 age group. 

 Table 2: Ossification of distal end of Ulna in female subjects on right and left side 

Age in years Side NA NF PF CF Total

<1-5
R 10(20%) 0(0%) 0(0%) 0(0%) 10(20%) 

L 9(18%) 1(2%) 0(0%) 0(0%) 10(20%) 

6-10
R 1(2%) 8(16%) 4(8%) 0(0%) 13(26%) 

L 1(2%) 7(14%) 5(10%) 0(0%) 13(26%) 

11-15
R 0(0%) 1(2%) 11(22%) 0(0%) 12(24%) 

L 0(0%) 1(2%) 11(22%) 0(0%) 12(24%) 

16-20
R 0(0%) 0(0%) 1(2%) 14(28%) 

15(30%) 
L 0(0%) 0(0%) 1(2%) 14(28%) 

Total
R 11(22%) 9(18%) 16(32%) 14(28%) 

50(100%)
L 10(20%) 9(18%) 17(34%) 14(28%) 

value-2א
R 63.45 

L 95.02 

p-value
R P < 0.0001, Significant

L P < 0.0001, Significant

                Note: - Figures in parenthesis indicates percentage.

Distal End of Ulna was non fused in 8(16%) subjects on right side and 7(14%) on left side in 6-10 age group. It 
was partially fused in 11(22%) subjects on both sides in 11 - 15 age group and it was completely fused in 14(28%) 
subjects on both sides in 16-20 age group. 
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Bilateral Difference of Ossification: Lower end of Ulna appeared only on right side in a 5 year female girl.

 Discussion: Distal end of Radius

Franklin CA in females of Vidarbha region of 
Maharashtra found that the distal end of Radius fused 
at 17-18 year which is 1-2 year later than age of fusion 
appreciated in the present study12.  In the study on 
Punjabi Population it is revealed that the distal end of 
Radius unites with the shaft of the Radius at the age 
of 16-17 year in females which is correlating with the 
findings of present study13.In Bengali female population 
the centre for distal end of Radius appeared at 1 year 
and fused with the shaft of the Radius at 16.5 year - 1 
year later while in the present study it appeared 0-3 year 
later and fused at similar age nearly on both right and 
left sides 14. In Australians population it is observed that 
found that in females the distal end of Radius appears 
at1 year and unites with the shaft of the Radius 19 years 
while in present study it appeared 0-2 year later and 
fused 2-3 years later 15. In Englanders it is observed that 
the distal end of the Radius appears at 10-12 months and 
unites with the shaft of the Radius at the age of 19-20 
year in females whereas in present study the centre for 
distal end of Radius appeared at 2 months - 2 year later 
in some cases and fused with the shaft of the Radius 3 – 
4 year earlier on both right and left sides16. 

Distal end of Ulna: Franklin CA in females of 
Vidarbha region of Maharashtra found that the distal 
end of Radius fused at 17-18 year which is 1-2 year later 
than age of fusion appreciated in the present study 12. In 
study on Bengali female population the appearance of 
the centre for distal end of Ulna was found at 8-10 year 
which is 2 year later and fusion at 17 year which is 0-1 
year later than age of ossification observed in the present 
study14. In observations on Australians population found 
that in females the distal end of Ulna unites with the 
shaft of the Ulna at the age of 19 year which is 0-1 year 
later than age of ossification in present study 15. 

In study on Englanders it is found that the distal end 
of Ulna appears at 7-8 year which is 0-1 year later and 
unites with the shaft of the Ulna at the age of 20 year 
which is 3-4 year later than age of ossification in present 
study16. 

Summary and Conclusion

1. This study was conducted exclusively on the 
young female indigenous population of Central India 
keeping in mind that very less literature about the age 
estimation from ossification of lower end of Radius and 
Ulna at Wrist joint on right and left side is available 
involving this particular region of India. 
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2. The centre of ossification of lower end of 
Radius and Ulna in female subjects on right and left 
side appeared at 1-3 year and 6-8 year in all instances 
(100%) respectively.

3. The ossification of lower end of Radius and Ulna 
in female subjects on right and left side is completed in 
all instances (100%) at the age 17-18 year respectively. 

4. The remarkable difference in the time of 
appearance of ossification centers is observed on right 
side. Ossification was appreciated earlier on right side 
than left side in most of the cases. Contributing factors 
for this bilateral difference are not studied in this study, 
however right handedness in most of the subjects for 
earlier ossification in them cannot be denied taking into 
consideration the available literature. 

5. By comparing the available literature the age 
of skeletal maturity in females in this region is nearly 
similar to those in state of Punjab. 

6. By comparing the available literature ossification 
center appear and fuse one to two years earlier in this 
study with population of Central India than those in 
Australia and England. 

7. As the sample size is limited further studies are 
necessary. Region wise studies should be conducted for 
better correlation and comparison. 

8. As this study is done in Central India region the 
application of standards of this study can be considered 
ideal for application in the region of Central India. 

9. For correct age estimation in judicial cases 
X-rays of bilateral sides of relevant joints for particular 
age should be taken to avoid miscalculation of age and 
miscarriage of justice.

10. Due to changing life style pattern, dietary, 
climatic, behavioral factors age of ossification is 
changing as mentioned in the available literature. So as 
to evaluate these changes, studies are recommended in 
every region of India at regular time period for academic 
and Judicial interest. 

11. The opinion about age should be given always in 
the range. From this study range of 1-2 years of margin 
of error can be concluded. 

12. Along with the clinical and dental examination, 
radiological study plays an import role to arrive at the 

opinion about the age in medicolegal cases. 

Conflict of Interest: No conflict of interest was 
reported during conduction of study and preparation of 
this research article

Source of Funding: No fund was taken to carry out 
this study and preparing the article.

Ethical Clearance: Due ethical clearance from 
institutional ethics committee was taken.

References

1.  Sangma WB, Marak F K, Singh M.S, Kharrubon 
B. Age determination in girls of north –  eastern 
region of India. JIAFM 2007; 29(4):102-108.

2.  Srivastav A, Saraswat PK, Agarwal SK, Gupta P: 
A study of wrist ossification for age estimation 
in pediatric group in central Rajasthan. JIAFM 
2004; 26(4):132-135. 

3.  Aggarwal A. Ages of ossification-Personal 
Identification in Self Assessment and Review of 
Forensic Medicine and Toxicology.1st ed.Delhi: 
Peepee Publishers and Distributers (P) Ltd; 
2006.p 51-59. 

4.  Banerjee KK, Aggrwal BB. Estimation of age 
from epiphyseal union at the wrist and ankle joint 
in the capital city of India. Journal of Forensic 
science International 1998; 98: 31-39. 

5.  Modi PJ. Personal identity – Ossification of 
bones, in Modi’s Medical Jurisprudence and 
Toxicology. 22nded. New Delhi: Butterworth’s 
India; 1999. p.52 – 58. 

6.  Mehta H.S. Age determination - Medical Law 
and Ethics in India. The Bombay Samachar 
Pvt. Ltd. Mumbai.1963; p.335-338 (cited in 
chapter Personal Identity in Modi’s Medical 
Jurisprudence and Toxicology. 22nded. New 
Delhi: Butterworth’s India; 2005. p. 263 – 337) 

7. Parikh C.K. Personal Identity, In Parikh’s Text 
book of Medical Jurisprudence and Toxicology.6th 
ed. New Delhi:CBS Publishers and distributers; 
1996. p. 2.8-2.14. 

8.  Reddy KSN. Identification-Growth in Individual 
bone, In the Essentials of Forensic Medicine and 
Toxicology. 29th ed. Hyderabad: K. Suguna Devi; 
2009. p. 64-71. 



 136        Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4   

9.  Işcan MY, Loth SR, Wright RK. Age estimation 
from the rib phase analysis: white males. J 
Forensic Sci.1984; 29(4): 1094-1104.

10.  Jit I and Singh B. A radiological study of time of 
fusion of certain epiphysis in Punjabis. J  Anat. 
Soc India. 1971; 20:1 – 27. 

11.  Jit I. Observations on prenatal ossification with 
special reference to the bones of the hand and 
foot. J. Anat. Soc. India. 1957;6:12-23. 

12.  Franklin C.A (cited in chapter, Personal Identity 
in Modi’s Medical Jurisprudence and Toxicology, 
22nd ed. edited by Mathiharan K and Patnaik 
AK. New Delhi: Butterworth’s India; 2005. p. 
288 – 291) 

13.  Hepworth SM. Determination of age in Indians 
from study of the calcification of the long bones.
Ind Med Gaz 1929; 64:128. 

14.  Galstaun G. A study of ossification as observed 
in Indian subject. Indian journal of Medical  
Research 1937; 25(1):267-324. 

15.  Flecker H. Time of appearance and fusion of 
ossification centers. Am J Roentgenol 1942; 47:   
97–159.

16.  Davies DA and Parsons FG. The age order of the 
appearance and union of the normal   epiphyses 
as seen by X-rays. J. Anat 1927; 62:58-71. 



Correlation between Days of the Week and Non-Fatal Road 
Traffic Accidents – A Prospective Study

Venkatesa Prasanna J, Prasanna P2 
1Assistant Professor, Department of Forensic Medicine & Toxicology, Government Villupuram Medical College & 

Hospital, Villupuram, Tamil Nadu, 2Assistant Professor, Department of Forensic Medicine & Toxicology Tirunelveli 
Medical College & Hospital, Tirunelveli, Tamil Nadu

Abstract

Introduction: Road Traffic Accidents (RTA) are one of the leading causes of death and disability worldwide. 
In this study, the authors have attempted to study the correlation between days of the week and non – fatal 
RTA brought to Mahatma Gandhi Medical College & Research Institute, Pondicherry. 

Materials and Method: The prospective study was jointly conducted by the Department of Forensic 
Medicine & Toxicology and Department of Emergency Medicine, Mahatma Gandhi Medical College & 
Research Institute, Pondicherry. It was done from November 2012 to May 2014 and a total of 186 cases 
were studied.  Only RTA cases admitted in the hospital were included and cases other than RTA, RTA cases 
admitted elsewhere or brought – dead cases were excluded from the study.  Data was obtained by interviewing 
the victims or relatives of the victims. Informed written consent was taken. Medicolegal records, case sheets 
and lab or radiological reports were used for collecting additional data. 

Results : Majority of the accidents happened on Mondays 22.0% followed by Sundays and Thursdays 
16.7%, Fridays and Wednesdays 12.9%, Saturdays 11.8% and its least on Tuesdays 7%

Discussion : Incidences of RTA are increasing day by day in India and it’s a menace to travellers. India 
already tightened its grip over the travellers by amending rules and regulations, but still lot more accidents 
to prevent when it’s comes to highly congested working days. For that concrete steps must be taken to bring 
down such cases. With this view, the government has formulated the National Road Safety Policy. It is left to 
us citizens to see that such policies are strictly adhered to and implemented successfully so that the coming 
years see a decline in the incidences of these cases. 
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Introduction 

Morbidity and mortality due to communicable 
disease has been downhill due to advances in health and 
health related sciences and has resulted in longevity of 
people. There is steep increase in road traffic accident 
death at 1.24 million per year and 3400 people die 
on the world’s roads every day due to globalization 

and improved the socio-economic status resulting in 
increased use of vehicles and more travelling1. Adjusted 
life years (DALYs) lost has projected that, non – fatal 
RTA will be the third leading cause of disability by 
2020.2

Despite having only 16% of the world’s vehicles the 
Asia-pacific region has contributed about 60% of global 
road deaths and India has contributed 10% of Road 
Traffic Accident worldwide. Road Traffic Accident is 
the most common public health issue and cost a lot to 
individuals, families, communities and nations. The 
estimated cost is around 1-2% of a country’s GNP in 
lower income countries3.
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Of the many factors that cause RTA, days of the 
week plays an important role. In this article, the authors 
attempt to study the correlation between days of the 
week and non – fatal road traffic accidents victims 
brought for treatment to Mahatma Gandhi Medical 
College & Research Institute, Pondicherry between 
November 2012 to May 2014. Presently, there is 
limited study available from this area on this topic. The 
authors hope that this study will be of some benefit to 
the town planners, the lawmakers and medical fraternity 
for proper understanding of factors that cause these 
accidents so that their incidences can be contained in 
the time to come. Data retrieved from this study can be 
used by the policy makers to formulate necessary laws.

Materials and Method

This study was conducted by the Department of 
Forensic Medicine & Toxicology and Department 
of Emergency Medicine, Mahatma Gandhi Medical 
College & Research Institute, Pondicherry. Time period 
taken was for one and half years from November 2012 
to May 2014.  A total of 186 cases were studied and 
analysed.  

Inclusion Criteria: only cases of RTA admitted in 
the hospital

Exclusion Criteria: any trauma not due to RTA 
medical or surgically intervened cases done elsewhere 
brought – dead cases.

Method

The study was proposed to be done on at least 100 
cases of RTA. Data was obtained by interviewing the 
victims or the accompanying persons in cases where the 
victims were unable to communicate. Informed written 
consent was taken and a pretested proforma was used 
for this purpose. Medicolegal records, case sheets and 
lab or radiological reports were used for collecting 
additional information. All findings were recorded in the 
proforma and the parameters were charted in diagrams. 
SPSS program was used for this purpose. 

Results

As per the study majority of the accidents happened 
on Mondays 22.0% followed by Sundays and Thursdays 
16.7%, (Table1) Fridays and Wednesdays 12.9%, 
Saturdays 11.8% and its least on Tuesdays 7%

Table 1: Distribution of cases according to the 
days of the week.

Day of the week Number of cases Percentage of 
cases

Monday 41 22.0

Tuesday 13 7.0

Wednesday 24 12.9

Thursday 31 16.7

Friday 24 12.9

Saturday 22 11.8

Sunday 31 16.7

Total 186 100

Discussion

Rapid industrialization with increased motorization 
and scant regard to legal, healthcare and safety reforms 
has led to a surge of incidences of RTA in developing 
countries.4 Globally, it is the eight-leading cause of death 
and the most important cause of death in the productive 
age group of 15 – 29 years.5

Road Traffic Accidents have taken the form of an 
epidemic of gigantic proportions in this present century. 
Accidents become part of life and price we pay for 
technological progress. Accidents have got their own 
individuality of history and epidemiological pattern 
like other disease. They have got the host, the agent, the 
environment, all interacting together to produce damage 
or injury. It is the product of our technological prowess. 
Accidents have their own history, epidemiological 
pattern, host, agent and environmental factors, all 
interacting to produce damage and injury.6

Among all countries, India has recorded the highest 
number of causalities due to RTA with a quantum 
17.6% increase in deaths from 2008 to 2012.7   India 
spends 12.5 billion dollars on an average every year 
towards RTA in terms of prehospital care, emergency 
care, and rehabilitation. This estimate does not include 
the economic burden on accident survivors with a 
permanent disability.7
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The socio – economic burden of RTA is increasing 
year after year and India can no longer afford to turn a 
blind eye to this problem. The need of the hour is to bring 
down the number of cases. Many developed countries 
have intensified their approach to road safety with 
special emphasis on traffic management, appropriate 
infrastructure, road designs, law enforcement and 
provision for prompt accident care.8

Rapid industrialization with increased motorization 
and scant regard to legal, healthcare and safety reforms 
has led to a surge of incidences of RTA in developing 
countries.9

If the number of cases keep on increasing every 
year, as predicted by several studies, the economic 
burden will increase simultaneously and is likely to 
affect the financial stability and hamper growth and 
development.10

Our institute lies in the vicinity of State Highway 
49 that connects Pondicherry to the rest of the state 
of Tamilnadu. The area where our institute lies has 
got schools, colleges and other industries nearby. On 
the working days of the week there will be plenty of 
people moving around irrespective of the traffic. This 
has given rise to accident prone weekdays mainly on 
the Monday as the roads were crowded. In our study 
Majority of the accidents happened on Mondays 22.0% 
followed by Sundays and Thursdays 16.7%, Fridays and 
Wednesdays 12.9%, Saturdays 11.8% and its least on 
Tuesdays 7%

My study shows that more accidents happened on 
Mondays 22.0% followed by Sundays and Thursdays 
16.7%, and my study has a correspondence with the 
study from Delhi11 shows Mondays and Wednesdays 
has highest numbers of RTA and same findings were 
also reported by Agarwal et al12 in their study. The study 
which contradicts my statement were Mehtha et al13 
and Stallones et al 14 shows , number of accidents were 
highest on Sundays and lowest on Mondays.
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Abstract 

Background: Poison, in any form is the major tool for suicide in India, specifically in the rural India. 
Agriculture is the major source of income in rural areas, so the pesticide poisoning is also common, in 
that areas. Objectives: 1) To determine the socio demographic profile of the poisoning cases admitted in 
hospital . 2) To assess the pattern of poisoning, and their outcome. Methodology: Retrospective analysis of 
3 years hospital record of poisoning cases, from May,2013 to April,2016 at the Bhangagarh Rural Hospital, 
Jhargram, West Bengal. Result: Fifty four percent of patients (n=338) are female, with highest affected age 
group is 21-30 years. Most of the patients taken poison with the purpose of suicide, and most causative poison 
was Organo Phosphorus, which was liable for 76% cases. Eleven percent cases happened in the month of 
January. Most of the patients were treated at the rural health centre, whereas 17% patients were referred to 
the higher centre and  4% patients were dead. Conclusion: Organo Phosphate is the major causative agent, 
for suicidal purpose, it is more common in females, most affected population is the working people age 
group.

Keywords: Poisoning, Organophosphates, Rural Hospital, Suicidal

Corresponding Author:  
Dr. Priyankar Roy
Assistant Professor, Department Of Forensic Medicine 
& Toxicology, North Bengal Medical College & 
Hospital.

Introduction

India is one of the populated country in the world, 
where most of the population are living in rural areas. 
Agriculture is a major pillar in Indian economy, which 
provides 18% of gross domestic product of India where 
a huge number of people (almost 50%) is employed1. 
Increasing demand for supply to feed huge population, 
demands increase production, which in turn led to 
increase use of chemicals like pesticides, herbicides, 
organo-phosphates in the field and it also stored in home 
of rural people in large numbers, which causes easy 
availability of this deadly poisons.

Poisoning is a global health problem, and it is more 
in developing countries, where limited health service 
is overburdened by this cases2. In country like India, 
easy availability of pesticides and other agricultural 
poisons are posing real threat in rural areas, where 
a small conflict within the family or among friends 
resulting in devastating outcome. The characteristics 
of poisoning cases are different in various countries, 
even various states, or different geographical areas of 
the states, which depends upon the demographic profile 
of the said geographical area3. Therefore, in this study, 
we are aiming to expose the various demographic and 
etiological factors of poisoning in a rural area of West 
Bengal, India.

Materials and Method

This study is conducted on retrospective manner 
in a Rural Hospital, West Bengal, India. Hospital 
records of 3 years, May 2013 to April 2016, of the acute 
poisoning cases were reviewed with the help of a Pre-

DOI Number: 10.5958/0973-9130.2019.00277.9 



 142        Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4   

11.54% cases were happened in the month of 
January, where as 5.61% cases occur in August (Fig 4).

Fig 3: Bar diagram showing distribution of Type of Poison 
(n=338) 

Fig 4: Month wise distribution of cases ( n=338) 

Fig 5: Distribution of patients according to Time of 
Presentation (n=338)

Fig 6: Distribution of patients according to cause of taking 
poison (n=338)

Structured Proforma. Data regarding age, sex, month, 
time elapsed since intake of poison, type of poison, 
treatment outcome of the patients were recorded. Data 
were presented in Microsoft Excel Work Sheet, and a 
master chart is made. Analyzing of data is done by using 
excel software, 2007 version (Microsoft Corporation, 
Redmond, Washington, USA).

Result

Total 338 patients were included in this study. 
Females were more commonly affected, 54% and 46% 
were male (Fig 1). Most common affected age group 
is 21-30 yrs, 33.73%, whereas 28.11% of patients were 
among 11-20 yrs, only .30% patients were from 81-90 
yrs age group with maximum age being 85 yrs (Fig 
2). Organophosphate was the most common causative 
poison, 76% (Fig 3).

Fig 1: Pie chart showing Sex Distribution (n=338)

Fig 2: Bar diagram showing Age Distribution (n=338)
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Most of the cases (72%) were presented within 
1-4 hours of intake of poison (Fig 5), whereas only 1% 
cases were presented to the hospital late, within 9-12 
hours. 94% patients were taken poison with intention 
of suicide, where accidental poisoning is in lower side 
(6%), and there were no case of homicidal poisoning 
(Fig 6). 88% cases were treated in the Rural Hospital, 
whereas only 3.55% were dead.

Discussion

There are many retrospective studies of poisoning 
cases, findings of present study are strengthening 
their analysis in most of the parameters whereas some 
contrary also found. Unlike most of the other study, we 
found that female predominate over the male. Gargi et al 
found that, male: female ratio was 3:1, strongly contrary 
to the present study4. Dhanya et al also found male 
predominance over female5. 

In the present study, the commonest age group 
affected is 21-30 yrs, which findings are strengthened 
by Gargi et al4, where they found 46% patient were from 
the same group. Saxena6 et al also got the same finding, 
they also found that incidence decreases in extreme 
ages, which also the findings of present study. Ali et al 
also observed, majority of the cases were within the 16 
to 40 years age (80%)7. 

Dhanya et al observed that, most of the cases were due 
to Organophosphate poisoning5, 37.25% cases. In present 
study, we found that cases due to Organophosphate 
poisoning is outnumbered other causes. Whereas 
Garg et al found that, most number of cases were due 
to aluminium phosphide (36.8%), and insecticide at 
second most common cause (31.6%)8 . Gargi et al also 
shows that aluminium phosphide as commonest cause 
of poisoning, over the organophosphate poisoning4. 
Though Gupta et al observation by chemical analysis 
report was that organophosphate was the commonest 
cause(72.4%)9, which is more or less similar to the 
finding of the present study.

In present study, we observed, most of the cases 
were hospitalized within first 4 hours, which is similar 
with the findings of Saxena et al, where they also found 
that help reached to the victims within the first 1-2 
hours6. 

11.54% incidence were taken place in January 
month, where in other authors like Pokhrel et al, Batra 

et al observed rainy season is the commonest period of 
committing suicide10,11. 

Suicide is the commonest manner of poisoning, 
many authors were also confirmed that finding. Ali 
et al observed that 65% cases suicide was the cause 
of poisoning7. Findings were further strengthened by 
Saxena et al, where they observed 89% cases were taken 
poison with suicidal intention6.

Ali et al observed 20% mortality in poisoning 
cases7, where Saxena et al found 6% mortality6. Though 
mortality rate is somewhat lower in present study, where 
we observed 3.55% patients were died.

Conclusion 

The present study was conducted in a Rural 
Health Centre of West Bengal, where female patient 
predominate male patients. Commonest age group 
affected is 21-30 years. 94% cases were taken poison 
with suicidal intention. Mortality due to poisoning is 
low, only in 3.55% cases. Maximum number of cases 
happened in January month.
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Abstract

Dentinal translucency is an established histological parameter for age estimation. Thickness of a ground 
section is a confounding agent for translucency assessment. The aim of the present study was to assess 
the interaction of thickness with predictive ability of translucency area/length/grey value for age. Ground 
sections were prepared of 50 extracted teeth (of known age/gender), thickness was measured, and the 
scanned image was assessed for area/length of translucency using image-J-v1.50.  Simple linear regression 
analysis was used to correlate age with translucency parameters with thickness as an interaction variable. 
Translucency length was a better predictor of age than area. The equation with translucency length, average 
thickness and mean grey value was seen to have the best correlation with age (r =0.708, SEE = 13.346 
years).  Age estimation using dentinal translucency is feasible and is unaffected by size of the tooth but is 
influenced by the thickness of the ground section. 

Keywords: dentinal translucency, mean grey value, age estimation, ground section, area of translucency.

Introduction 

Age estimation of an individual can be of 
great importance in identification of living as 
well as deceased. Based on degenerative changes, 
morphological, histological and biochemical methods 
have been developed to establish chronological age. 
One such morpho - histological parameter, widely in 
use was suggested by Gustafson in 1950.1 Amongst the 
6 criterion, proposed by him, assessment of the root 
dentin translucency has gained popularity in forensic 
odontology as it is more simple, precise and relatively 
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objective parameter. Dentinal translucency length and 
area are established methods of age estimation but 
when done manually was limited by difficulties with 
objective measurements. Thus, digital approaches have 
been undertaken for accurate quantification. However, 
an important confounding agent for translucency is the 
thickness of the tooth section.2 Thus, this paper proposes 
a more objective method, by taking thickness of the 
ground sections and mean grey value into consideration 
to measure dentin translucency. This was done to 
avoid the bias inherent in observer subjectivity, and 
also assessed the efficiency of this method as it had 
been never dealt before. 3,4Thus, the study aimed to 
assess the degree of root dentin translucency in terms 
of translucency length, area and mean grey value and 
correlate with the age of the individuals and assess the 
thickness as a covariance factor. 
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Materials and Method

The study was conducted at the Centre for Forensic 
Odontology, MCODS, Mangalore after the due approval 
of Institutional Ethics Committee.

Following exodontia, 50 teeth were collected 
from the cases reporting to the department of Oral and 
Maxillofacial Surgery. The age and gender of each tooth 
were recorded and tabulated in an excel sheet. 

Inclusion criteria: Permanent teeth that are non-
carious, non-restored, no developmental abnormalities, 
extracted for therapeutic reasons (malocclusion/ 
orthodontic treatment, prosthetic and periodontal 
disease). 

Ground section preparation 

The teeth included for evaluation were processed and 
ground sectioned. The tooth was ground longitudinally 
so that the crown and the root would be visualized. In 
case of mandibular molars in the sectioning was done 
in a mesiodistal direction. In case of the maxillary 
premolars and molars the grinding was done  such that 
both the buccal and palatal roots are visualized. The 
teeth were carefully ground on Arkansas stone using 
slurry of pumice and water. 

Method of assessment of root dentinal translucency 

Scanning 

The tooth ground sections were scanned in a 
flatbed scanner (HP Scanjet 2400) at a resolution of 
1200 dpi along with a ruler. Care was taken to keep the 
longitudinal axis of the tooth parallel to the ruler. The 
images were saved in a jpeg format. 

Technique for assessment of translucency 

Image J version was used for assessment of the 
length, area of dentinal translucency and tooth as a 
whole. 

Method for measurement of the length of 
translucency 

1. The maximum length of the translucency 
was measured from the apex of the tooth. In case the 
differences in length of translucency on either side 
of the pulp chamber or in different roots the longest 
translucency would be taken for assessment. 

2. The length of translucency would be converted 
from pixels to millimeters using the scale that is scanned 
along with. 

Method for assessment of area of translucency 

1. Using the magic wand tool  in the tool box the 
region of interest (dentinal translucency) would be 
selected by semi-automatic thresholding. The level 
of threshold would be adjusted to select the area 
appropriately. 

2. The area would be obtained in pixels which 
would be converted to square mm by normalization and 
correction using the area of the image. 

Two more parameters would be derived from the 
above data. 

Translucency length ratio = length of translucency /
length of tooth 

Translucency area ratio = area of translucency/area 
of tooth. 

Method for assessment of mean grey value 

Using the tool box the region of interest (dentinal 
translucency) would be selected by semi-automatic 
thresholding. The level of threshold would be adjusted 
to select the area appropriately and the measurements 
would be taken through a set scale. 

Thus, the length of the translucency, length of 
the tooth, area of the tooth, the area of translucency 
of each tooth along with the thickness and mean grey 
value would be tabulated in excel sheet and would be 
compared with the actual age of the individual. 

Statistical Analysis

Simple linear regression analysis was used to assess 
the efficiency of translucency parameter in predicting 
the age of the individual. The parameters- translucency 
length and area, ratio of both translucency length and 
area and mean grey value were analyzed with thickness 
as a confounding agent. The R value and SEE (standard 
estimate of error) was evaluated and compared.

Results 

In the present study it was observed that all 
regression equations exhibited r values ranging from 
0.485 to 0.708 and standard estimate of error ranged 
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from13.346 to 16.186. Table 1 summarizes the linear 
regression equations and values [R, R2 value, standard 
error of estimate (SEE) for each parameter]. 

The regression analysis exhibited that the values for 
variables of translucency length such as translucency 
length (R =0.644, SEE =14.153 years), translucency 
length ratio (TLR)(R = 0.624, SEE =14.464 years), 
translucency length with average thickness (R = 0.665, 
SEE =13.967 years) and translucency length ratio with 
average thickness (R = 0.648, SEE =14.250 years) 
had inferior results when compared to translucency 
length(TL) combined with average thickness and mean 
grey value (with highest R value =0.708 and least SEE 
= 13.346 years). Also, translucency length ratio (TLR) 
combined with average thickness and mean gray value 
(R = 0.684, SEE=13.785 years) showed better result 
than TLR alone. 

Similarly, translucency area along with average 
thickness and mean grey value had the better correlation 
with age (R=0.687, SEE = 13.747 years respectively) 
followed by translucency area ratio with average 
thickness and mean gray value (R=0.652, SEE = 
14.340 years). These results wherein comparison with 
other area variables like translucency area alone (R = 
0.569, SEE = 15.224 years), translucency area ratio (R 
=0.571, SEE =15.192 years), translucency area with 
average thickness (R = 0.584, SEE = 15.150 years) 
and translucency area ratio with average thickness (R = 
0.583, SEE = 15.194 years). 

In present study, on overall comparison, it was 
observed that when 3 parameters that is translucency 
length/area along with average thickness and mean grey 
value had the better correlation with age when compared 
to parameters assessed individually. 

Also when compared between translucency length 
and translucency area, the former had a better correlation 
with age than the latter. [Figure 2]

Thus the translucency length along with average 
thickness and mean grey value was seen to have a very 
good correlation with age (with highest R value =0.708 
and least SEE = 13.346 years) followed by translucency 
length ratio with average thickness and mean gray value 
(R = 0.684, SEE=13.785 years). 

Figure 1: Dentinal tubule appearance with  and without 
obliteration

A. Normal dentinal tubule- not transparent

B. Dentinal tubule with partial obliteration-partial 
thickness

C. Dentinal tubule with complete obliteration-
transparent

Figure 2: As age increases translucency increases
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Table 1: Linear regression equations and values [R, R2 value, standard error of estimate (SEE) for each 
parameter.

Sl no Parameters Equation R R2
Standard 
error of 
estimate

P VALUE
(<0.05 is  
considered  
significant)

1 Mean grey value (MGV) 102.269-0.435 (MGV) 0.485 0.235 16.186 <0.001

2 Translucency length (TL) 22.445+3.278 (TL) 0.644 0.415 14.153 <0.001

3 Translucency area (TA) 31.471+ 0.777 (TA) 0.569 0.323 15.224 <0.001

4 Translucency length Ratio (TLR) 21.957+71.887 (TLR) 0.624 0.389 14.464 <0.001

5 Translucency area  Ratio (TAR) 31.451+86.384 (TAR) 0.571 0.326 15.192 <0.001

6 Average thickness (AVG)
 and grey value (GV)

95.090+29.108 (AVG) 
-0.424(MGV) 0.507 0.257 16.119 <0.001(GV)

0.243 (AVG)

7 Translucency length (TLR) Ratio 
And Average thickness (AVG)

15.482+71.387(TLR) 
+34.016 (AVG) 0.648 0.420 14.250 <0.001 (TLR) 

0.124 (AVG)

8 Translucency area (TAR) Ratio 
And Average thickness  (AVG)

27.304+84.092(TAR) 
+23.160 (AVG) 0.583 0.340 15.194 <0.001 (TAR) 

0.326(AVG)

9 Translucency length (TL)
And Average thickness  (AVG)

16.385+ 3.245 (TL) 
+32.214 (AVG) 0.665 0.442 13. 967 <0.001(TL)

0.137 (AVG)

10 Translucency area (TA)
And Average thickness (AVG)

26.676+ 0.758 (TA) 
+26.257 (AVG) 0.584 0.341 15.150 <0.001(TA)

0.264 (AVG)

11 Grey value, translucency length 
and thickness

51.720-0.238 
(MGV)+2.727 (TL) 
+28.543 (AVG)

0.708 0.502 13.346
  0.024 (GV)
<0.001(TL) 
0.311 (AVG)

12 Grey value, translucency length 
ratio and thickness

49.132-0.222 
(MGV)+58.941 (TLR) 
+30.404(AVG)

0.684 0.468 13.785
0.046 (GV)
<0.001 (TLR) 
0.156 (AVG)

13 Grey value, translucency area 
and thickness

72.881-
0.333(MGV)+0.650 (TA) 
+21.587
(AVG)

0.687 0.471 13.747
0.002 (GV)
<0.001 (TA) 
0.311 (AVG)

14 Grey value, translucency area 
ratio and thickness

67.198-0.281 
(MGV)+66.904 (TAR) 
+20.745 (AVG)

0.652 0.425 14.340
0.012 (GV)
<0.001 (TAR) 
0.351 (AVG)
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 Discussion 

The main objective of present study was to develop 
a new, reliable method for age estimation using dentine 
translucency. Major bulk of the tooth is formed by 
dentin. It develops uniformly from the infancy to 
adolescence and then undergoes physiological  changes 
such as sclerosis.5The dentinal tubules contain the 
odontoblastic processes which are active throughout 
life depositing intratubular dentin and this leads to the 
nullification of the refractory index within and outside 
the dentinal tubules, making the dentin “transparent”. 
This process starts at the apex of the teeth and proceeds 
towards the cervical third of the root. The reason being, 
lesser diameter of dentinal tubules in the apical area as 
compared to the coronal part, which hastens obliteration 
faster. Also lesser number of tubules/unit area in the 
apical part of the root speeds up the process. Dentin 
translucency gradually increases with the advancement 
in age with increasing dentin deposition. 

Several techniques have been used for assessing root 
dentin translucency and its relation to age. Gustafson in 
1950 considered dentin translucency to be one amongst 
the six parameters to estimate age of an individual.1 Also, 
Solheim in 1989 reported that translucency can be used 
individually for dental age estimation.6 Many authors 
have considered dentinal translucency length and area 
as methods of age estimation but when done manually 
was limited by hitches with objective measurements. 
Thus, digital approaches have been undertaken for 
accurate quantification.4

In the present study, among the 2 parameters, 
translucency length and area, length shows more 
reliability as compared with translucent area as a 
single parameter. The length of translucency has better 
values correlation with R =0.644, SEE =14.153 years 
when compared to area of translucency (R = 0.569, 
SEE = 15.224 years). These results correlate with the 
previous studies.7,8 However, there are some scenarios 
where estimation of age of individuals becomes a little 
fiddly. The first being, for the individuals are above 
70 years, as translucency in dentin seems to become 
static beyond this age, which may be due to the fact 
that there is complete blockage of all tubules. Secondly, 
young individuals have shown more translucent zone, 
which may result in overestimation of age. This flaw 
may be ascribed to the presence of diseases of pulp and 
periodontium. 7 [Figure 1]. 

Thus, there are other important factors we must 
remain cognizant of. One being the presence of partially 
filled dentin. Partially filled dentinal tubule will be 
less translucent than the fully filled dentinal tubule but 
nevertheless contributes to translucency. This factor 
cannot be assessed as the length of translucency but can 
be accurately quantified using the mean grey value of the 
dentinal surface. The grey value is however dependent 
on the thickness of the teeth sample. The thickness 
would be inversely proportional to the transparency of 
the root dentin that is thicker specimen (ground section) 
would be more opaque than the thinner one. 

In the present study, we considered above 2 
parameters (mean grey value and average thickness of 
tooth) and observed that length and area of translucency 
along with mean gray value and average thickness 
(length-R =0.708, SEE = 13.346 years and area- 
R=0.687, SEE = 13.747 years respectively) had better 
correlation compared to individual parameter such as 
translucency length (R =0.644, SEE =14.153years) and 
area(R = 0.569, SEE = 15.224 years), Also amongst 
the two, length of translucency with mean grey value 
and average thickness of tooth had better values (with 
highest R value =0.708 and lowest SEE = 13.346 years) 
when compared to area of translucency, with mean grey 
value and average thickness of tooth (R=0.687, SEE = 
13.747 years). 

Thus, our results show that thickness of a tooth 
section has a positive and a clinically relevant on the 
measurement of translucency. This has been established 
on study on dental materials by William M. Johnston in 
2014.2 Also our results indicate that translucency of the 
root dentine in independent of the tooth length that is 
proved by the fact that TL ratio (R = 0.624, SEE =14.464 
years)/ TA ratio (R =0.571, SEE =15.192 years) do not 
significantly affect predicting age. 

Therefore, this technique would be especially useful 
when ground sections are manually prepared as chances 
of variation would be high.

Conclusion 

Thus, we conclude that thickness corrected 
translucency length along with mean gray value may 
be an objective and valuable tool to determine dentine 
translucency, and may provide forensic odontologists 
with a complementary methods to calculate the 
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chronological age and in order to improve the accuracy 
of age estimation.
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Abstract 

Aim – To measure the dimensions of  sella  turcica  and maxillary sinus and to determine their relationship  
with age and gender which will be an aid in forensics.

Materials and method – 90 lateral cephalometrics images were taken from the Department of Radiology, 
Saveetha Dental College and Hospitals, consisting of 45 males and 45 females aged between 10 and 40  
years with individuals chronological age.The study parameters – sella turcica length, depth and diameter, 
maxillary sinus height, width and index were measured. The mean values and standard deviation of the sella 
turcica dimensions, maxillary sinus height, width and maxillary sinus index (MSI) were obtained using 
paired t test. Discriminant equation was obtained for both the genders. Accuracy of the equation was tested. 
Mean values of all the parameters were compared with age using Tamhane post hoc tests.

Result – In the present study the maxillary sinus height was higher in males than females with  a statistically 
significant  p value of < 0.049, indicating it to be comparatively a better indicator for sex determination 
among all the variables. There was no statistical significance between the sella turcica length, depth and 
diameter with gender. Gender can be predicted using the discriminant functional analysis, with the overall 
accuracy rate of 65.7%.  Maxillary sinus height and width showed good correlation with age between 11-
20 years when compared with 21-30 years and 31-40 years age groups but weak correlation between 21-30 
years to 31-40 years age groups, whereas MSI showed weak correlation with age among all age groups on 
Tamhane post hoc analysis.

Conclusion – Radiography is important in forensic odontology for the identification of humans. Combined use 
of  sella turcica and maxillary sinus using lateral cephalogram will be a useful tool in forensics for sex and 
age determination. Standardised mean values of all the study parameters obtained can be put into use in 
identifying the sex and age of the unidentified cadaver in the Chennai population.

Key words – Maxillary sinus, sella turcica, age, sex determination , lateral cephalometrics.

Introduction

Anthropometry  is  of  immense importance  in 
human  identification  and  plays  a  major role  in  medico  
legal  investigation  of  demise. Features that are unique 
to each human can be used in identifying them and is 
thus widely accepted in forensics.  By comparing  the  
ante-mortem  records  obtained  during  life time  with 
the  post-mortem  records,  a  forensic  odontologist can  
identify  the  age and sex of the individual [1]. Personal 
identification is a precise acuity and has significance in 

the investigation of criminal cases and mass disasters 
[2]. Age, race,  gender,   and  other  characteristics  can  
be estimated  by  examination  of  the  skull,  teeth  and 
postcranial  skeleton [3].

During mass disasters, when the skull and other 
bones become defective, maxillary sinuses still 
remain intact [4]. Sinus radiography has been used for 
identification of skeletal remains and determination of 
gender. The sella turcica  is an anatomical structure that 
can be appreciated on lateral cephalometric radiographs  
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and  commonly  traced  for cephalometric  analysis 
[5,6] [7,8] Radiographic measurements of Sella turcica in 
previous studies show significant variation in personal 
and ethnic differences. Any  morphological  variations  
found in measurements of these structures can be a 
leading method to investigate a variety of pathological 
situations which are incidentally found in a lateral 
cephalograph. With this background, the aim of this 
study was to measure the length, depth, and diameter 
of the  sella  turcica  and height and width of maxillary 
sinus and to determine their relationship  with age and 
gender.

Materials and Method

The study was initiated after the approval of the 
protocol by the Ethical Committee of the institution. 
A total of 90 lateral cephalometrics images were taken 
from the Department of Radiology, Saveetha Dental 
College and Hospitals, consisting of 45 males and 45 
females aged between 10 and 40  years with individuals’ 
chronological age. Group I (10-20 years), group II (21-
30 years), and group III (31-40 years). Subjects with 
congenital developmental abnormalities or pathology 
in the maxillary sinus, history of facial trauma were 
excluded from the study.

The sella turcica was evaluated in all of the 
radiograms by measuring the three dimensions defined 
by Silverman (1957) as shown in the figure 1 [9]. The 
following measurements of the sella turcica were made 
using the CDSee software, and data was subjected to 
statistical analysis.

Sella length: the distance between the tuberculum 
sella and the tip of the dorsum sella.

 Sella depth: the line perpendicular to the length to 
the inferior most point on the floor. 

Sella diameter: the distance between the tuberculum 
sella and a point on the posterior inner wall of the 
pituitary fossa furthest from the tuberculum sella.

Maxillary sinuses height and width were measured 
and maxillary sinus index (MSI = maxillary sinus 
width/height) was  calculated as shown in figure 2. The 
mean values and standard deviation of the sella turcica 
dimensions, maxillary sinus height, width and MSI were 
obtained using paired t test. Discriminant equation was 
obtained for both the genders. Accuracy of the equation 
was tested. Mean values of all the parameters were 

compared with age using Tamhane post hoc tests.

Results

In the total sample of 102 radiographs of the patients, 
51(50%) were males and 51(50%) were females. The 
mean values of all the study variables are tabulated.
(Table 1). In the present study the lowest p value was 
presented by maxillary sinus height, indicating it to be 
comparatively a better indicator for sex determination 
among all the variables.

Discriminant analysis was done for all the 
variables, individually and all together.  The 
discriminant equation obtained when all the 
variables were considered using stepwise procedure 
is as follows : D =  -35.896 – 1.452×Sella turcica 
length + 0.570×A.P.diameter + 0.904×Maxillary 
sinus height + 14.737×MSI. This equation provided 
to calculate D will help in prediction of gender by 
substituting all the values in the equation. A greater 
calculated D (D>0) indicates males, whereas D value 
less than reference value (D<0) indicates females (Table 
2).

Tamhane post hoc test was done to compare the 
mean values of all the parameters in different age groups 
(Table 3). It was found that the parameter sella turcica 
length in the age group of 11-20 years was statistically 
significant (P< 0.0001) in comparison with 21-30 years 
age group and 31-40 years age group. Whereas the 
parameter sella turcica depth in the age group of 21-30 
years has no statistical significance (P value – 0.001) in 
comparison with 31-40 years age group. The parameter 
sella turcica anteroposterior diameter in the age group of 
11-20 years was statistically significant (P< 0.0001) in 
comparison with 31-40 years age group, but showed no 
significance in comparison with 21-30 years age group 
(p value – 0.174).  Whereas sella turcica anteroposterior 
diameter in the age group of 21-30years was statistically 
significant (P< 0.0001) in comparison with 31-40 years 
age group. The parameter maxillary sinus height in the 
age group of 11-20 years was statistically significant (P< 
0.0001) in comparison with 21-30 years age group and 
31-40 years age group. The parameter maxillary sinus 
width in the age group of 11-20 years was statistically 
significant (P< 0.0001) in comparison with 21-30 years 
age group and 31-40 years age group. Maxillary sinus 
width in the age group of 21-30 years has no statistical 
significance (P value – 0.008) in comparison with 31-
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Figure 2 – Dimensions of maxillary sinus

Figure 3 – Lateral cephalogram showing all the dimensions 
measured in both sella turcica and maxillary sinus

40 years age group. Maxillary sinus index showed no 
significance when compared within the age groups.

Figure 1 – Sella turcica showing the linear measurements – 
Length, Height and Diameter;

DS – Dorsum sella, TS – Tubercullum sella.

Table 1 : Independent samples T-Test to compare mean values between Genders

Gender N Mean Std Dev t-value p-value

Sella turcica length
Male 51 11.5396 3.03115

0.501 0.617
Female 51 11.2290 3.22284

Depth (mm)
Male 51 10.8700 2.55406

1.823 0.071
Female 51 9.8855 2.88883

A.P. diameter
Male 51 12.5441 1.95182

0.247 0.806
Female 51 12.4408 2.26703

Maxillary sinus height
Male 51 27.1220 4.82292

1.996 0.049*

Female 51 25.1422 5.19032

Maxillary sinus width
Male 51 39.2529 5.57195

1.888 0.062
Female 51 37.0569 6.16131

MSI
Male 51 1.4566 .07716

1.499 0.138
Female 51 1.4877 .12654
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Table 2 : Gender determination by discriminant equations and score

Variables Discriminant function
Group centroid 
for MALES

Group centroid 
for FEMALES

Percentage clas-
sified correctly

Sella turcica length
D =  -3.639 + 0.320× Sella turcica length .050 -.050

46.1%

Depth D =  -3.806 + 0.367× Depth .181 -.181 56.9% 

Antero posterior diameter
D =  -5.906 + 0.473× A.P.diameter .024 -.024 53.9% 

Maxillary sinus height
D =  -5.216 + 0.200× Maxillary sinus 
height

.198 -.198 56.9%

Maxillary sinus width
D =  -6.496 + 0.170× Maxillary sinus 
width

.187 -.187 60.8%

Maxillary sinus index D =  -14.048 + 9.542× MSI .187 -.187
52.9% 

All variables

D =  -35.896 – 1.452×Sella tur-
cica length + 0.570×A.P.diam-
eter + 0.904×Maxillary sinus 
height + 14.737×MSI

.469 -.469 65.7%

Table 3 Comparison of mean values of the study parameters based on Tamhane post hoc tests 

Variable Age group (yrs) Mean Difference p-value

 Sella turcica length
11 - 20 yrs

21 - 30 yrs -3.60118 <0.0001*

31 - 40 yrs -6.85794 <0.0001*

 21 - 30 yrs 31 - 40 yrs -3.25676 <0.0001*

 Depth (mm)
11 - 20 yrs

21 - 30 yrs -2.26853 <0.0001*

31 - 40 yrs -4.56735 <0.0001*

 21 - 30 yrs 31 - 40 yrs -2.29882 0.001

 A.P.diameter
11 - 20 yrs

21 - 30 yrs -.35118 0.174

31 - 40 yrs -4.01941 <0.0001*

 21 - 30 yrs 31 - 40 yrs -3.66824 <0.0001*

 Maxillary sinus height
11 - 20 yrs

21 - 30 yrs -4.68235 <0.0001*

31 - 40 yrs -8.41088 <0.0001*

 21 - 30 yrs 31 - 40 yrs -3.72853 0.005

 Maxillary sinus width
11 - 20 yrs

21 - 30 yrs -8.22912 <0.0001*

31 - 40 yrs -11.33765 <0.0001*

 21 - 30 yrs 31 - 40 yrs -3.10853 0.008
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 MSI
11 - 20 yrs

21 - 30 yrs -.05783 0.003

31 - 40 yrs .00060 0.999

 21 - 30 yrs 31 - 40 yrs .05843 0.151

*P<0.0001:Statistically significant

Discussion

 The  lateral  cephalometric  radiograph  reveals  
many  craniofacial and  oral  structures  when  imaged  
from  the  lateral  aspect. Cephalometric  radiography  is  
a  helpful  aid  in  the  diagnosis, treatment  planning,  
and  predicting  treatment  outcome  in current  
orthodontic  practice [10].  Anatomically,  sella  turcica  
is  a saddle-shaped  depression  in  the  sphenoid  bone,  
which  contains the  pituitary  gland.  It  is  divided  into  
anterior  (adenohypophsis), intermediate, and posterior 
(neurohypophsis) lobes [11]. 

In the present study, On gender-wise comparison 
of sella turcica length, depth, and diameter, the mean 
length, depth and diameter was higher in males than 
females which was similar to the findings of Nagaraj et 
al [12]. But there was no statistical significance between 
the sella turcica length, depth and diameter with gender. 
This result is in accordance with studies done by Yassir 
et al. 2010 in Iraq population, Shah et al. 2011 in 
Pakistan population, Chavan et al. 2012 in Maharashtra 
population, Osunwoke et al. 2014 in Nigerian population, 
where between genders no significant difference was 
found in terms of length, depth, and diameter [13-15]. 

Correlation  between  the  participants’  age  and  
length,  depth, and  diameter  of  sella  turcica  using  
Tamhane post hoc tests showed good correlation 
between age and sella turcica length in all age groups. 
Whereas sella turcica depth showed good correlation 
with age between 11-20 years when compared with 21-
30 years and 31-40 years age groups but weak correlation 
between 21-30 years to 31-40 years age groups as shown 
in table 3. This is in contrary to the study done by Talkad 
Subbaiah Mahesh Kumar and  Poornima Govindraju, 
where there was weak correlation between age and all 
the sella turcica parameters [16]

In the present study, mean maxillary sinus height 
and width was larger in males than in females, which is 
similar to that of the results obtained from study done 

Cont... Table 3 Comparison of mean values of the study parameters based on Tamhane post hoc tests 

by Fernandes [17]. Determining gender using maxillary 
sinus width showed accuracy of 66.7% in males, 54.9% 
in females and overall accuracy of 60.8%. While MSI 
was used to predict the gender, it showed accuracy of 
60.8% in males, 45.1% in females and overall accuracy 
of 52.9%. Teke et found accuracy of 69.2% in males and 
69.4% in females in gender determination [18]. Correct 
predicted accuracy in sex determination was found to be 
74.4% in males, 73.3% in females and overall accuracy 
of 73.9%in the results proposed by Uthman et al [19] . 
Chandra et al concluded that 70.8% of males and 62.5% 
of females were sexed correctly [20].

Correlation  between  the  participants’  age  and  
height,  width  of  maxillary sinus and maxillary sinus 
index  using  Tamhane post hoc tests. Maxillary sinus 
height and width showed good correlation with age 
between 11-20 years when compared with 21-30 
years and 31-40 years age groups but weak correlation 
between 21-30 years to 31-40 years age groups as shown 
in table 3.  Whereas MSI showed weak correlation 
with age among all age groups. No previous studies 
have been conducted to predict age using maxillary 
sinus parameters obtained from lateral cephalometric 
radiographs. 

 When all the 6 parameters are put into use in 
determination of gender in this study, the accuracy was 
76.5% in males, 54.9% in females and overall accuracy 
of 65.7%. Combined usage of sella turcica and maxillary 
sinus parameters for gender identification was not done 
in any previous studies. The present study helped to 
generate a standard  value for all the dimensions in the 
determination of gender and age in Chennai population 
for application in forensic  science.

Conclusion

Identification of skeletal remains is one of the 
most difficult areas to be dealt with in forensic science. 
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Determination of sex and age are integral aspects in 
identifying an unidentified cadaver, thus narrowing 
down towards accurate possibility. In our study, 
gender determination using discriminant function 
analysis showed an overall accuracy rate of 65.7%. 
Standard values obtained for all the study parameters 
can be utilised in prediction of gender and age of an 
individual. Thus, further research is needed to establish 
the best combination of sella turcica and maxillary sinus 
dimensions in personal identification.
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Abstract

Although in India, where attempted suicide is liable to be punished by law under section 309 of the Indian 
Penal Code, the suicide rates are higher and comparable to other countries. We, in this study analyze the role 
of socio-demographic and socio-economic status in the suicide behavior from the Chennai city, the capital 
of South Indian state Tamil Nadu.  Data was collected of the deceased who died due to suicide which was 
confirmed by using structured interview with the Police, relatives and friends of the deceased after obtaining 
informed consent from them. In every case the age, sex and other socio-demographic details were collected 
using a proforma framed for this purpose. According to the results, Male to female ratio was 2.75:1. Suicide 
was seen more in the age group of 15-44 years. The majority of deaths were among people with education 
above primary school, and middle school. Suicide cases were comparatively more in married than unmarried 
and more suicidal death observed in high salary group. Suicide is a multi-factorial incident; caused due 
to a direct effect of some underlying mental distress originated of social stigma, unemployment, and/or 
economic status. 
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Introduction

The intentional act of ending one’s own life is 
termed “Suicide”. It is a not only a family crisis but 
also has societal aspect which profoundly impacts the 
person’s family and his surroundings.  According to 
the World Health Organization (WHO) more than one 
million people around the world commit suicide and 
approximately 800,000 people die from suicide that is 
about 12 per 100,000 persons per year. [1] Among this 
75% suicides occur in the developing world making 
it the tenth leading cause of death in low and middle 
income countries and India being considerably suffering 
from this burden. [2]

By number, suicide is second to road traffic 
accidents as a reason for death among individuals in 
India. According to the National Crime Records Bureau 
(NCRB) 11 among 100,000 die of suicide and the suicide 
trend in terms of the reason for suicide is seems to be 
more or less similar to worldwide suicide trends. [3]The 
major concern about suicide is that there is an increasing 
rate of adolescent and youth suicide attempts and deaths 
in many regions of the world as well as in India. As per 
Indian health ministry, the suicide deaths and attempts 
rate are higher in Indian young individuals compared 
to any other country of the world, and especially South 
Indian states like Tamil Nadu and Kerala ha the highest 
suicide rates per 100,000 people. The suicide rate is five 
times higher in south Indian states (15/100000) than that 
of the northern states where the rate is less than 3. [4, 5, 

6] The annual suicide rate in rural Tamil Nadu is six to 
nine times higher than the official rate according to two 
large epidemiological verbal autopsy studies. [7, 8]

DOI Number: 10.5958/0973-9130.2019.00280.9 
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 In India as per the existing law attempted suicide 
is liable to be punished under section 309 of the Indian 
Penal Code. However recently this very provision of 
law has popped up as a debate where a school of thought 
by many legal experts states that the person who has 
attempted suicide is already under some form of mental 
distress. He does not need further punishment; rather 
steps should be taken how to change such behavioral 
derangement in his mind. The suicide rates most of the 
times do not reflect the actual number because in many 
cases the attempts are usually described to be accidental 
by the family or relatives to evade embarrassing situation 
with society, police and courts. In this study, we analyze 
the role of socio-demographic and socio-economic 
status in the suicide behavior from the Chennai city, the 
capital of South Indian state Tamil Nadu.

Materials & Method

The study was conducted in the Department of 
Forensic Medicine & Toxicology, Sri Ramachandra 
Medical College & Research Institute, Chennai. 

Ethical Statement: The study was approved by the 
Institutional Ethics committee of the Institute and was 
performed in accordance with its recommendations.

The study was conducted for a period of one year 
from April 2016 – April 2017. Autopsy was performed 

in a total of 299 cases. Out of these, 75 cases of death due 
to suicide were confirmed by means of psychological 
autopsy with relatives and friends of the deceased and 
from Police Inquest reports. In every case, details were 
obtained using proforma framed for the purpose. Data 
was collected by means of structured interview with 
the Police, relatives and friends of the deceased after 
obtaining informed consent from them. Educational 
Status was classified based on the modified Kuppusamy 
scale. In every case the age, sex and other socio-
demographic details such as the educational status, 
occupation, socio-economic status, marital status were 
collected using the proforma framed for this purpose.

Results

During the one year of study period, autopsy 
was performed for 299 cases. Among these 75 cases 
of death were due to suicide as justified by means of 
psychological autopsy, reports of relatives, and from 
Police Inquest reports.  According to results, Male to 
female ratio was 2.75:1, with the males dominating the 
numbers of suicide deaths. Deaths due to suicide were 
seen more in age group 15-24 years (30%), 25-34years 
(28%), and 35-44 years (22%). Therefore, 80% suicidal 
deaths were reported from people aged between 15 to 44 
years (table 1). 

Table 1. Age and sex distribution of study subjects

Age group 
(years) Males (n=55) Percentage (%) Females (n=20) Percentage (%) Total Total %

15-24 12 52.2 11 47.8 23 30.67

25-34 15 71.4 6 28.6 21 28.00

35-44 14 82.4 3 17.6 17 22.67

45-54 7 100 0 0 7 9.33

55-64 5 100 0 0 5 6.67

65-74 2 100 0 0 2 2.67
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The majority of deaths due to suicide was seen among people with education above primary school, and middle 
school (33%). 25 % cases were among those who had  high school education and 22%  cases were among the 
graduates which covers 3/4th  of the study population (figure 1 & table 2). 

Chart - 1

Table 2. Educational background of study participants

Educational Status Number of cases (n=75) Percentage (%) Males 
(n=55)

Females 
(n=20)

Illiterate 0 0 0 0

Primary School Certificate 5 6.6 5 0

Middle School Certificate 25 33.3 18 7

High School Certificate 19 25.3 16 3

Post High Diploma 8 10.7 7 1

Graduate 17 22.7 8 9

Profession Or Honors 1 1.3 1 0

Suicide cases were comparatively more among the married (59%) individuals than the unmarried (40%), and 
the differences was less significant (p=0.0224).  Among the married individuals, it was observed that married men 
(62%) committed suicides in higher proportion in comparison to married women (50%).

The highest proportion of suicide was seen among the unemployed people 44% (n=33). Farmers and skilled 
worker covers the 36% population of suicide death in the study. In contrast to this, it was interesting to note that 
suicide rates were higher among those who had higher per capita monthly income. (table 3). 
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Table 3. Social variables of study participants

  Total Number of cases (n=75) Total 
Percent-
age (%)

Females (n=20) Males (n=55)
M

ar
ita

l S
ta

tu
s Unmarried 30 40 10 20

Married 44 58.7 10 34

Separated 1 1.3 0 1

Divorced 0 0 0 0

O
cc

up
at

io
na

l S
ta

tu
s

Profession 5 6.6 1 4

Semi Profession 5 6.6 1 4
Clerical, Shop-
owner, Farmer 10 13.3 1 9

Skilled Worker 17 22.6 0 17

Semi-skilled Worker 4 5.33 0 4

Unskilled worker 1 1.33 0 1

Unemployed 33 44 17 16

M
on

th
ly

 fa
m

ily
 In

co
m

e 
(I

N
R

) >32050 23 30.7 9 14

16020-32049 25 33.3 6 19

12020-16019 17 22.7 3 14

8010-12019 5 6.7 1 4

4810-8009 1 1.3 0 1

1601-4809 4 5.3 1 3

<1600 0 0 0 0

     

Discussion

Although many people believe that an individual 
has the right to his/her life the way they want, suicide 
still cannot be accepted since it causes both economic 
and emotional aggrievement to many more so because 
it is a preventable social hazard. There is another group 
of people who believe that suicide is not preventable 
because it’s majorly determined by the social and 
environmental background of the individual and that it 
is considered to be a personal matter to that individual. 
However, if such background factors can be modified 
at the appropriate time, there could probably be a 
chance that suicidal deaths can be prevented.  Human 
behavior is quiet complex and revolves around the 
multiple aspects of an individual such as state of health, 
personality and life circumstances. The indispensable 
purpose of this study was to comprehend the association 

of demographical variables and suicidal death. 

In our study we observed that age groups of 
15-24years  and 25-34 years were equally prone to 
suicidal deaths and this observation were similar to 
that of National Crime Records Bureau (NCRB)  which 
indicates that majority of suicides were under the age of 
30 years (37.8%), in India. NCRB data also states that 
¾ th of suicides in India are among individuals of age 
below 44 years, similar to our results. Loss of young 
citizens imposes a massive economic burden including 
social and emotional load on society. Various studies 
have been conducted in India earlier, indicating that age 
group 18 to 30 is vulnerable and most reported suicides 
were from this age group. [9,10,11,12] Badrinarayana 1977 
revealed that adolescent and adult age (age range of 
15 to 30 years) were more likely to attempt to commit 
suicide.[13] Among 75 cases, male: female ratio is 2.75:1 



 162        Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4   

in the study. We observed that suicidal death was more 
in males of the age group 25-44 years where as suicide 
proportion was more in females in the 15-24 age groups. 
This indicates that women were significantly younger 
compared to the men at the time of suicide supporting 
earlier studies where researchers found that mean age of 
men was comparatively higher than women. [ 9, 14,15, 16, 17]

It was observed that suicides was frequent in those 
young individuals who had completed middle school 
education, 25 (33%) followed by high school pass 19 
(25.3%) and graduates amounting to about 22% (17) of 
the total. Though not significant by number, it can be 
said that as the level of education acquired increases; 
the rate of suicide increased. Educational status is a well 
known contributor to the socio economic status of the 
individual, by which it is a determining factor to the rate 
of suicides. It was in line with earlier reports that stated 
association of educational level and rates of suicide with 
an increased risk. [18, 19]  

It was very well noticed that numbers of suicides 33 
(44%) were significantly distinct among the unemployed 
followed by among skilled workers and farmers, whose 
livelihood were not permanent and was dependent on 
many factors not directly under their control. They 
tend to face numerous social stigmas. These findings 
are similar to those earlier published reports. [14, 20, 21] 

The proportion of suicide was equal for skilled workers 
and unemployed in males, where as 85 % of suicides 
occurred in unemployed female. In contrast, Bagadia 
et al.1976 did not find any relationship between 
unemployment and suicide, who stated that it did not 
appear not to be the risk factor. [22]

Therefore, we conclude that unemployment status 
is risk factor for youth, who feel it as a social stigma 
causing disgrace and embarrassment leading to high 
rates of suicide among them. Unemployment adds stress 
due to monetary constraint causing family and societal 
pressures. Employment is mainly considered during 
marriage for males and taken as a standard for judging 
his capability to run family. These factors are related 
to family structures such as the marital status, socio-
economic status, family pattern, etc. In results we saw 
suicide was noted among 44 (59%) of married and 30 
(40%) unmarried individual which was less significant. 
In contrast to this, the results also indicated that suicides 
were more in the upper middle and lower middle 
socioeconomic group based on the monthly family 

income. This could indicate that those with higher 
socio-economic status due to undue societal pressures 
commit suicide to avoid facing the social stigma. The 
least number of deaths were in the lower income group. 
The other possible reason for this pattern of distribution 
could be that in the high income family there is more 
stress on unemployed person and has to get involved to 
support the family economically.

Conclusion

The socio-demographic background details were 
collected from the relatives/family and friends of 
the deceased. Due to the social stigma that surrounds 
suicide, some information could have been not provided 
correctly while taking history.  Although the number 
of samples in the study may be considered to be small 
the results clearly indicated that income, family status, 
socioeconomic status and employment status are major 
risk factors for the suicide behavior. In conclusion, 
incidence of suicide is considerably higher worldwide 
and in particular in southern Indian states. Suicide is a 
multi-factorial incident; caused due to a direct effect of 
some underlying mental distress originating as a result of 
social stigma, unemployment, and/or economic status. 
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Abstract 

Postmortem lividity is one of the important indicators of PMI-postmortem interval. In the present study 100 
medicolegal cases were examined for fixation of postmortem lividity, when livid area is pressed by thumb 
for period 30 seconds and if there is no evidence of blanching then it was considered as lividity is fixed and 
if there was blanching it was considered as postmortem lividity was not fixed, in the department of Forensic 
Medicine Indira Gandhi Medical college, Nagpur. We have got PM lividity appeared and fixed at minimum 
PMI 11 hours and maximum PMI was 25 hours 

Key Words: Postmortem lividity, postmortem interval 

Introduction

Quest for an accurate technique to determine time 
of death continues to dominate the field of forensic 
scientific research since numerous vital medico legal 
solutions are linked with basic question. The method 
at present available involves calculation based on the 
measurement of body temperature or evaluation of 
changes that occurs on the body after death such as 
algor mortis, rigor mortis and livor mortis. The present 
study was done to determine postmortem interval from 
postmortem lividity  

Material and Method

100 medicolegal autopsies were selected where 
the exact time of death was known and the body had 
been kept in prevailing room temperature and observed 
before postmortem examination. fixation of postmortem 
lividity was tested by pressing livid area of deceased, 
when livid area was pressed by thumb for period 30 
seconds and if there was no evidence of blanching then 
it was considered as lividity was fixed and if there was 
blanching it was considered as postmortem lividity was 
not fixed at the time of postmortem examination, cases 

were grouped into four groups according to postmortem 
interval that is 0-6, >6-12, >12-18, >18-25.

Observation and Results

In the present study 68 cases were males 32 cases 
were females, 37 cases  were studied in summer 38 
cases were studied in rainy days, 25 cases were studied 
in  winter. Environmental temperature ranges from 46-
300C in summer, 22-390C in rainy days and 18-330C 
in winter. Alleged cause of death in 23 cases were of 
poisoning in 11 cases were of blunt trauma to chest in 16 
cases were of coronary artery disease in 13 cases were 
of burns in 9 cases were of hanging in 1 was of snake 
bite in 5 cases were of electrocution in 3 cases were of 
alcoholic intoxication in 10 cases were of septicemia in 
2 cases were of drowning in 3 cases were of peritonitis 
in 1 case was cirrhosis of liver and 3 bilateral pulmonary 
consolidation cases.

Out of 100 cases we found in 54 cases PM lividity 
appeared but not fixed at the minimum PMI 2 hour and 
5 minutes and maximum PMI was 20 hours with the 
average of 7.14 hours. 

In 33 cases we found PM lividity appeared and fixed 
at minimum PMI 11 hours and maximum PMI was 25 
hours with the average of 18.37 hours.

In 13 cases we had not appreciated PM lividity 
one of them was anemic and all others were due burn 
injuries or septicaemia due to burn cases.
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Table : Distribution of cases based on appearance 
and fixation of PM Lividity in relation to the time 
since death

PMI in hours
PM lividity 
Appeared not 
Fixed

PM lividity 
Appeared and 
fixed

0-6 27 00

>6-12 17 01

>12-18 09 12

>18-25 01 20

Discussion 

Postmortem lividity may not appear at all, especially 
in infant, old people or those with anemia. 1 Hypostasis 
may be sparse or even absent in deaths where blood loss 
of at least 65% of the circulating blood volume in adults 
and 45% in infants, occurs before death due to trauma. 
In severe anemia, lividity will be absent.4 

If dead person is suffering from anemia then it 
becomes difficult to appreciate lividity.2

Postmortem lividity may not be appreciable even in 
fair skinned bodies if they have bleed profusely or were 
severely anaemic.7

In 13 cases we had not appreciated PM lividity one 
of them was severe anemic and all others are due burn 
injuries or septicemia due to burns.

My finding is consistent with Reddy, Pillay and 
Knight that, in severe anemia we can not detect lividity.

Poposka V et al. found fixed postmortem lividity 
from at least 10 hours after death, at all cases with 
postmortem period of 18 hours and more, postmortem 
lividity is fixed.3

Hypostasis becomes fixed when blood leaks 
into surrounding soft tissue due to haemolysis and 
breakdown of blood vessels. This usually occurs in 6 to 
12 hours or more.4

Suzutani et al. Examined 430 bodies by pressure 
on hypostatic areas, finding that the colour could not be 
squeezed out in 30 per cent where death had occurred 6 
– 12 hours previously. More than 50 per cent were fixed 
after 12 – 24 hours.5

Apurba Nandy has mentioned that Postmortem 
lividity appear in end of one hour, completely develops 
in 5 – 6 hours, fixed in 10 – 12 hours.6

In 33 cases I found PM lividity appeared and fixed 
at minimum PMI 11 hours and maximum PMI was 25 
hours with the average of 18.37 hours

My findings are consistent with Suzutani et al., 
Poposka V et al, Knight, Nandy that postmortem lividity 
get fixed at 11 hours or more time after death

Conclusion 

From the present study the following conclusion is 
drawn The Postmortem lividity get fixed at 11 hour or 
more after death and we can use it as check point that if 
we get postmortem lividity  not fixed during postmortem 
examination then inference is postmortem interval is 
less than 11 hours.
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Abstract

Stature determination and identification of gender play a important role in establishing the identity of a dead 
person. The forensic specialist is often required to undertake these exercises for effective identification. The 
present study was conducted to ascertain the viability of a post cranial measurement, Biacromial breadth 
(BAB) in determining gender and estimating stature. The study revealed that though BAB can be used a 
effective and significant marker for stature and gender determination, its efficacy in the selected population 
was not as significant as long bones.
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Introduction

Anthropometry is a systematic study of 
measurements on man and it involves scientific 
techniques for taking various measurements and 
somatic observations on the living man. As crime rate 
is increasing day by day, issue for human identification 
is of prime note. Branch of science that uses the data 
obtained from body parts and skeletons from the living 
or dead people for forensic purposes is called “Forensic 
Anthropometry”.1 Identification of an unknown body of 
a person who died in mass disasters, wars, homicide, 
suicide or accidental deaths is a very important task in the 
fields of physical anthropology and forensic medicine. 
Estimation of the stature or the height is one of the steps 
for the identification 2. Anthropometric variability (i.e. 
differences in size, shape of individuals of different ages) 
in Indian populations is remarkable due to the influence 
of various factors such as nutritional and socioeconomic 
factors. Anthropometric patterns are likely to manifest 
considerable regional variations in a country like India 
because of the influence of a variety of factors such as 
nutritional and socioeconomic factors, diet, education, 

culture, ethnicity and genetics.3,4. Spradley and Jantz 
using a modern forensic sample, demonstrated that 
most bones of the postcranium outperform the skull in 
their sex discriminating capabilities. The authors used 
measurements from long bones of the upper and lower 
limbs as well as measurements of the vertebrtal column. 
The deduced that osteometric standards for estimating 
sex cannot be accurately applied to other disparate 
samples, as human groups differ with regard to body 
size, robusticity, and the degree of sexual dimorphism 
exhibited by the skeleton. In addition, populations may 
experience secular changes, thus requiring the use of 
temporally representative skeletal collections in the 
derivation of anthropological standards, including those 
for the discrimination of sex 5, thus the need arises to 
study the population in region and evaluate as well as 
formulate a scientific method which can be applied for 
stature and gender determination. The present study 
was thus conducted to evaluate the utility of Biacromial 
breadth measurements in estimating stature and gender 
determination in an adult population of Bareilly. 

Material and Method

The present study was a cross sectional, 
observational study conducted among subjects from 
various institutions of Shri Ram Murti Smarak Trust. 
The study availed a sample size of 300 individuals 
with 149 males and 151 females. Sample size was 
calculated with SPSS software allowing a hypothesis 
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with a confidence interval of 95 %. The resultant sample 
size was then taken in the study to provide a adequate 
and statistically significant data collection. An attempt 
was made to collect same number of samples from both 
genders. The study was conducted between December 
2015 to December 2016, in a period of one year.

The tools used in the study were an anthropometric 
scale (Stadeometer) for determination of stature, blunt 
end spreading calipers for measurements, Stationary 
and markers.

All the subjects were chosen as per the inclusion 
criteria as mentioned below and voluntary, informed, 
written consent was obtained prior to collection of 
anthropometric data.

Approval from Institutional Ethical committee was 
obtained prior to commencement of the study.

Inclusion Criteria

Adult males and females capable of giving informed 
consent.

Age between 20 years and completed 30 years only.

Residing in Bareilly.

Apparently healthy individuals were selected as 
subjects.

Exclusion Criteria:

Age below 20 years and above 30 years.

Non – residents of Bareilly.

Individuals with spinal deformities, H/O 
surgeries/ deformities affecting stature or Lower limb 
measurements such as malformed fractures, kyphosis/
scoliosis, any other congenital or acquired abnormalities.

Observations

Table 01: Distribution of Stature and Biacromial 
Breadth (BAB)

 Parameter Age Stature (cms) BAB (cms)

Subjects 300 300 300

Mean 22.56 159.9 43.7700

Std. Deviation 2.784 10.014 4.4389

Minimum 20 133.0 33.30

Maximum 30 181.0 47.00

In the combined study of all subjects, it was noted 
that the total sample size of 300 exhibited no missing 
data entries. The maximum stature as recorded was 
181.0 cms while the other end of the spectrum was 
133cms. Biacromial breadth (BAB) was found to have a 
minimum value of 33.30 cms and a maximum value of 
47.00 cms with a mean value of 43.77 cms.  The values 
are depicted in table 01 as above. The standard deviation 
among the values for stature were 10.014.The standard 
deviation for the measurements of BAB were calculated 
as 4.4389. The age group under study varied between 20 
years to 30 years.

Table 02: Correlation between Stature and BAB measure-
ment.

Parameter Stature BAB

Stature

Pearson Correlation 1 .965**

Sig. (2-tailed)  .000

N 300 300

BAB

Pearson Correlation .965** 1

Sig. (2-tailed) .000  

N 300 300

**. Correlation is significant at the 0.01 level (2-tailed).

Statistical analysis of the stature and Biacromial 
breadth of the entire sample population including 
both genders and all age groups showed a Pearson co 
relation to be significant at 99 % confidence interval. 
This means that there was a statistically significant co 
relation between stature and the measurements of the 
Biacromial breadth of population as a whole without 
any segregation of gender or age.
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Table 03: Gender Distribution and Correlations with Biacromial Breadth (BAB)

Sex Stature BAB

Male

Stature

Pearson Correlation 1 .816**

Sig. (2-tailed)  .000

N 149 149

BAB

Pearson Correlation .816** 1

Sig. (2-tailed) .000  

N 149 149

Female

Stature

Pearson Correlation 1 .681**

Sig. (2-tailed)  .000

N 151 151

BAB

Pearson Correlation .681** 1

Sig. (2-tailed) .000  

N 151 151

**. Correlation is significant at the 0.01 level (2-tailed).

Statistical analysis of the stature and Biacromial 
Breadth of the sample population of male and female 
population groups showed a Pearson co relation to be 
significant at 99 % confidence interval. This means that 
there was a statistically significant co relation between 
stature and the measurements of Biacromial Breadth 
of male and female population as a whole without any 
segregation of age.

Linear regression analysis of data of Biacromial 
Breadth (BAB) of males and stature revealed a equation 
as derived by simple linear regression analysis as 
follows:

Y = 0.3979 (X) – 22.154

Where Y= Stature of Individual.

X = Biacromial Breadth

R2value of the equation was 0.38722 at 95 % CI

Linear regression equation as depicted above 
has been formulated with a R2 value of 0.38722. This 
denotes that the predictive value is significant but not 
highly significant in determining the variable component 
i.e. stature in this case from the definitive component i.e. 
Biacromial Breadth in males of the study population.

Linear regression analysis of data of Biacromial 
Breadth (BAB) of females and stature revealed equation 

as derived by simple linear regression analysis as 
follows:

Y = 0.3362 (X) – 13.975

Where Y= Stature of Individual.

X = Biacromial Breadth

R2value of the equation was 0.38791 at 95 % CI

Linear regression equation as depicted above 
has been formulated with a R2 value of 0.38791. This 
denotes that the predictive value is significant but not 
highly significant in determining the variable component 
i.e. stature in this case from the definitive component i.e. 
Biacromial Breadth in females of the study population.

A binary simple logistic regression analysis 
was done for assessment of gender determination by 
Biacromial Breadth (BAB) for the data collected from 
the sample population. In determination of gender 
from Biacromial Breadth of the sample population the 
equation was derived as follows,

-9.552 + 0.292 x (A) = B

where A = Biacromial Breadth,

B = Male gender if positive, Female gender if 
negative
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The results of the equation for Biacromial Breadth 
were that if the value is negative, it has a probability for 
being of female gender, while positive value has more 
probability for male gender of the population group 
under study.

Table 04: Calculation of Percentage of Accuracy 
of Biacromial Breadth in Prediction of Gender

Observed Predicted

Sex
Percentage 
Correct

Male Female

Sex
Male 109 40 73.6 %

Female 26 125 82.8 %

Overall Percentage 78.3 %

R2 Value = 0.693 (Cox and Snell Method)

The prediction and evaluation of efficacy were 
calculated by comparison of recorded / observed values 
with values derived after formula substitution in SPSS 
software. The values upto second decimal point were 
included in the comparison. It was found that Biacromial 
Breadth was a better predictor of gender in females as 
compared to males with a total efficacy of 78.3%.

Discussion

The objective of the study was to evaluate the 
efficiency of stature estimation and gender determination 
from Biacromial breadth among the population set. 
The authors concluded that there exists a significant 
correlation of height with the inter-acromial length of 
an individual in both the sexes and that stature can be 
estimated with the inter-acromial length when only upper 
part of the trunk is available. The correlation matrix of 
the study showed that the use of a single regression 
equation to predict stature from the measurements of 
inter-acromial length does not make a great difference 
from individual measurement equations based on sex. 
In our study we also found that the measurements of 
Biacromial breadth was an effective predictor of stature. 
This is in concurrence with a study by Koulapur V  
who used a smaller sample size of 150 individuals and 
a narrow age range of 23-24 years only. No gender 
determination factors were reported by the author. 6

In terms of gender distribution in Biacromial 
breadth, a statistically significant correlation was found 
between stature and values of Biacromial breadth among 
both males and females of the study population. The 
correlation measured by means of P value was found to 
be significant in males and females. This indicates that 
the values of Biacromial breadth among males are very 
good predictors of stature but comparably less when 
compared to females or measurements from long bones.

This is in concurrence with research by Amit A 
Mehta, Christian Armah, Anam E and twisha shah, who 
have concluded that measurements long bones are better 
predictors of stature as compared to other bones of the 
body.7-10

In terms of the regression equations, no equation 
holding similar value of Coefficients was found in studies 
by previously mentioned authors. This is in concordance 
with conclusions by Twisha Shah, Mohanthy N K and 
Anitha M R, who stated that population specific studies 
are needed as population groups may show different 
regression equations. The need for these studies is 
based on the fact that morphometric measurements 
among different population groups shows variability in 
frequency and distribution leading to flawed results if 
applied to another group. 7,11,12

In aspects of gender determination, A Igiri 
conducted a study in 2009 among 500 nigerian subjects 
on the efficacy of Biacromial breadth and waist 
circumference in ascertaining gender. The author noted 
that BAB was a better predictor of stature as compared 
to waist circumference. We found a similar result in 
which Biacromial breadth is a better predictor of stature. 
The authors noted that the predictive power of BAB was 
better in females as compared to males, which is again 
concurrent to our study. 13

Conclusion

There are a variety of studies that enumerate 
relationships between stature and percutaneous 
measurements of the body. The studies were unanimous 
in stating that a relationship exists that may or may not 
conform to the devised regression equations as derived 
by our study, however every author(s) has mentioned a 
equation that aids in delineating the stature. 

Authors from various regions of the country and 
abroad have attempted to discern an equation that 
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may be applicable to the general population or even 
universally, but the equations cannot counter the 
demographic and racial diversity and provide for a 
singularity that may prove applicable in proper effect to 
the whole population. Thus it was decreed by a variety 
of review papers and original articles that it is indeed 
the need of the day to enhance studies at a community 
or region level and formulate equations that cater to the 
specified demography or population subgroup. 

Limitations: The study is limited in its small 
sample size and lack of applicability in entire population 
subset of the region.
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Abstract

Background: In view of the rising incidents of domestic fatalities, a detailed study was undertaken focusing 
on different causes and manners of injuries and deaths occurring within the house and its surroundings. 
During this study, thorough medical and technical investigations were considered. Ultimately public 
education and their awareness are important for its prevention.

Objectives: The present study is made to analyze pattern of different domestic accident deaths in regard to 
Age and Sex distribution, Residence, Place of Occurrence in the Home Method of inflicting injuries

Method: The materials considered in the study are the police reports like FIR, crime Scene, Panchayatdar 
statement, Hospital deaths summary, Inquest report, and doctors’ reports, in addition to engineering technical 
reports. The postmortem study of 100 dead bodies of domestic accidents was carried with analytical data 
during January 2004 to May 2007 at Gandhi Hospital Mortuary Secunderabad. Common variables were spot 
deaths against Hospital deaths, deaths in different age groups, literacy status of the victims, socioeconomic 
status, and marital status with urban slum and rural variation in addition to sex criterion as basic parameter.

Result: The results of the study showed that, the victims were more in categories of male, old aged, illiterates, 
low socio economic, unmarried laborers and living in urban slums. The major causes of deaths were due to 
injuries commonly occurring in the kitchen. Spot deaths were more than Hospital deaths.

Conclusion: The results obtained in the present study regarding various observations in the domestic 
accidents were consistent with the other studies reported at national and international levels.

Key words: Domestic accidents, autopsy, FSL analysis, medico legal nature and FIR.
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Introduction

Domestic accidents are common all over the world. 
PI In the rural areas of developing countries, domestic 
accidents are a serious problem. [2] Quite a new pattern 
of injury attributable to domestic accidents emerges with 
technical or cultural change. 131 Among non infectious 
causes of ill health, one of the main contributors is accidents. 
The public health experts have coined the name Modern 
Day Epidemic to accidents [4].  Within the accidents, 
domestic accident is gaining more importance among 
the researchers. L51 In developing country like India 

knowledge about domestic accidents is less. Domestic 
accidents are an important public health problem and the 
problem is graver in rural India. Domestic accidents are 
one of the five leading causes of death in industrialized 
and developing countries. 161Accidents can take place in 
wide varieties of environment; however the home too 
can be a most likely location. In the context of home 
accidents “a home” is categorized as any type of house, 
flat, villa, but and hostel and old age homes in rural and 
urban areas. The major causes of domestic accidents 
are Fire accidents, stove bursts, fire crackers mishaps, 
Lightening injuries electrical hazards, consumption of 
stored chemicals like insecticides, disinfectants, 
detergents, consumption of medicines which are of 
expired dates, and injuries due to scalds and dry burns. 
Hence, this topic of deaths due to domestic accidents 
at Gandhi Hospital mortuary Secunderabad, Telangana, 
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India was conducted.

Materials & Method

The inquest,  the  First  Information  Report,  
statement  r e c o r d e d b y p o l i c e , r e l a t i v e s , h o 
s p i t a l r e c o r d s , panchanauma, and the postmortem 
examination report from the FM Department were 
obtained. The study is made on one hundred dead bodies 
of the victims who died due to domestic accidents 
and were subjected to postmortem examination in 
the mortuary of the department of Forensic Medicine 
in Gandhi Medical College, Secunderabad between 
January-2004 to May-2007. From the postmortem 
report, data having the particulars of the family, its 
dwelling, and its surrounding was completed. The 
details about the accidents occurring in the house were 
included.

After collecting the above information, a data sheet 
is prepared and analyzed. The data is them processed 
to get various breakups of the information then 
observations are made which are compared with the 
available standard information in the literature previous 
studies in India and other countries. Ultimately the 
conclusions are derived based on comparison of different 
data obtained. The data so collected was tabulated and 
analyzed. Simple desciptive and frequencies were used.

Results

The number of deaths due to domestic accidents was 
100, out of that 59% were male and 41% were females. 
Majority 34% of the deaths were of the age groups of 
above 60 years. The type of injury was due to inanimate 
mechanical force.

Table 1: Age and sex wise distribution Domestic 
accidents

Age Male Female Total

Neonate (less than 28 
days) 0 0 0

Infant (less than one 
year) 1 0 1

Toddler (one to three 
years) 9 5 14

Child (three to twelve 
years) 15 12 27

Adolescent 
(thirteen to nineteen years) 8 6 14

Adult ( twenty to fifty
nine years) 6 4 10

Old age (above sixty 
years) 20 14 34

Total 59 41 100

Majority of the victims are constituted by old age 
groups (34%) followed by children group (27%).

Table 2: Education status of victims of Domestic 
accidents

Education
status Male Female Total

Illiterate 22 14 36

Primary
education 17 16 33

Secondary
education 10 10 20

Graduation 9 1 10

Post-graduation 1 0 1

Total 59 41 100

Majority of the victims are constituted by illiterate 
group of person (36%) followed by people with primary 
education (33%).

Table 3: Occupation of victims

Occupation Male Female Total

Non working 12 8 20

Students 10 6 16

Laborer 25 10 35

House hold 4 14 18

Skilled laborer 7 2 9

Professional 1 1 2

Total 59 41 100

Majority of the total victims are laborers (35%) .
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Table 4: Residence of victims

Residence Male Female Total
Rural 19 8 27
Urban slum 26 25 51
Urban 14 8 22
Total 59 41 100

 The incidents of domestic accidents are more in urban slums 51% followed by urban areas 22%.

Table 5: Time of occurrence

Type of injury Sex
Time of injury Total

Day time Night time

Burns
Male 11 3 14
Female 12 2 14

injuries
Male 19 6 25
Female 7 5 12

Poisoning
Male 7 0 7
Female 10 0 10

Electrocution
Male 2 4 6
Female 0 0 0

Animal bites
Male 0 2 2
Female 0 1 1

Drowning
Male 3 1 4
Female 3 0 3

Asphyxia
Male 1 0 1
Female 1 0 1

Total 76 24 100

Incidence of time of death is more in day time (76%) compared to night time.

Table 6: Place of occurrence (in relation to age distribution

Place of
occurrence Sex Children Adolescent Adult Old age Tot al

Living room Male 4 2 0 5 11

Female 3 2 0 4 9

Bed room Male 2 1 2 1 6

Female 3 1 1 1 6

Bath room Male 4 0 1 4 9

Female 2 0 0 7 9

Kitchen Male 10 3 0 1 14

Female 7 2 3 1 13
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Stairway Male 1 0 1 5 7

Female 1 0 0 1 2

Terrace/garden Male 1 0 1 5 7

Female 1 1 0 0 2

Out house Male 0 0 0 I 1

Female 0 0 0 0 0

The incidences of domestic accident deaths were 
more due to injuries (37%) followed by burns (28%) and 
poisoning (17%). In this total the males outnumbered 
the females by 13%.

Discussion

At present, accidents are the leading causes of death. 
In This study was conducted to find out the pattern of 
domestic accidents and deaths34% of the individuals 
of age group above 60 years were injured and died. 
Home accidents in this age group can be explained as 
they are more susceptible due to decline in physical and 
mental functions, chronic disease and slower reflexes. 
Community based studies carried out at Ghana (1999), [8] 
Driscoll et al in Australia and Macleod et al [9] reported 
higher injury incidence in older people. It was observed 
that in the age group 5-15 years, 25.3% suffered from 
domestic accidents in Agarwal et al [10] study and in 
the present study it was 27% it can be explained 
on the basis of their exploratory habits. The Children 
are at high-risk because of their mode of reaction and 
impulsiveness and their lack of experience in the 
calculation of risk. As per the Agarwal study, Do] 
the percentages of deaths due to domestic accidents in 
age group of 15-45 years were 34.3% compared to the 
present. As per the EHO meeting at Bonn [11] in May 
2008 the accidental domestic deaths in the age group 
of 0-14years was 50% which is high compared to the 
present study which is 6%.

In the present study, males suffered more domestic 
accidents compared to females the ratio was 59:41 
it could because males spend quality time at home in 
actively repairing household items. As the per Birute 
Lithuania study, [12] the percentage of deaths of boys 
who died due to domestic accidents were 64.6% and 
girls were 35.4%. As per the study of Mackesskeand 

Cont... Table 6: Place of occurrence (in relation to age distribution

fetch Banbury [131 UK, deaths due to domestic accidents 
injuries in age group of 65 years were 18% in females 
and 32% in males compared to the present study which 
was 62% in females and 38% in males.

In the present study the deaths due to injuries were 
37% followed by burns 28%, poison 17%, drowning 
7%, Electrocution 6% Animal bites 3%, and Asphyxia 
2% As  per R. Agarwal et al study[Icl it was observed 
that from height was a major mode of injury of 44.3%. 
Then followed by Mechanical injury 34.6% which is 
similar to the present study. As per the R. Agarwal et al 
[10] accidents due to burns was 13% which is lesser then 
the present study. The risk factors associated with burns 
include cooking on open fires, the practice of low-level 
cooking, leakage, and explosion of pressure stoves, use 
of unprotected open fires to deep warm during winter and 
unsafe storage of inflammable substances. According to the 
study of Dr. Nathalie Robbel in analysis of the LARES 
E141date the domestic accident deaths in kitchen were 
30% and in bathroom are 25% compared to the present 
study where the domestic accidents in the kitchen are 
27% and in bathroom are 18%. As per the study of 
AgarwalM, Percentage of injuries deaths in kitchen it 
were 16.3%, in the stair case 7.3% and bathroom 2.3% 
compared to the present study where the percentage of 
deaths due to domestic injuries are 27% in the kitchen, 
9% in the stair case and 18% in the bathrooms. As per 
study of Dr. Gbriele Ellasabar of Germany, [15]the 
domestic accident deaths at staircase were 9.2% of total 
compared to the present study which is 9% of the total.
As per the study of R. Agarwal, G Singh and K Aditya, 
[103 the percentage of domestic injuries in the rural 
areas of India, in the age group of 15-45 years were 
45.7% compared to the present study which is 48.6%.
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Recommendations

Environment — improve planning and design 
methods in architecture and civil masonry resulting in 
safer homes.

I m p r ovem en t - th e g over n m en t , t h e n on 
- government organizations like Indian Medical 
Association, rotary, lions clubs can generate a strong 
sense of commitment to educate the people in large 
scale in prevention of domestic accidents.

Health education-supported by safety regulation, 
choosing the vulnerable groups of people during 
vaccinations, well baby clinic and antenatal checkups, 
where mothers and children come to clinics.

Community level: sanitary inspectors can help 
by showing videos/audios p r o g r a m s ,  
posters, pamphlets and educational ads regarding domestic 
accidents.

National level awareness: By Ministry of Health 
by training paramedical workers to educate people 
in prevention of domestic accidents. The Ministry of 
communication and broadcasting giving messages via 
mass media. The Ministry of education can prescribe 
two lessons in moral science study syllabus in 
prevention of domestic accidents.

 Regulation and legislation: Safe house building 
by municipal administration to demolish unsafe 
houses and give mandatory instructions for safe design 
plans during new house constructions thus preventing 
domestic accidents.

Age wise Prevention of Domestic Accidents

Age 0-6 months: Do not leave the child on a raised 
surface, as it may roll over, choke to a pillow, tumbling 
from cradle or asphyxiate while improper breast feeding.

Age 1-2 years- since the child moves, walks and 
crawls, never leave the child alone, don’t allow them 
in kitchen place, don’t give milk when it is too hot.

Age 2-3 years- It is a child adventurous state 
like climbing the steps and imitating the adult’s 
activities. Use stair guards while climbing the steps.

Age 3-5 years- Understands instructions, want 
to be independent and adventurous, so don’t allow 
them on terrace or balcony, don’t give hot milk or tea, 

don’t burn open fires, fire crackers, electrical iron to be 
switched off and put in top shelf. Match boxes, candles 
and fire crackers are stored away safely.

  Elderly people 70-90 years- Correction of geriatric 
debility disorders with the treatment and physiotherapy 
like in osteoarthritis, overweight, over use of alcohol, 
poly drug therapy and regular exercise. Impaired vision 
is to be corrected with glasses and cataract operation 
done, hearing aids should be given, use of skid resistant 
flooring in toilets, use of stair case railings, use of lights 
on stair case on both sides, handle bars in toilets, timings 
of drugs, chairs with arms and wearing of anti-skid 
shoes.

Cause wise Prevention of domestic accidents:

Prevention of falls: Fitting of safety gates and stair 
guards so that the kids don’t fall. Window locks used. 
Do not put chairs or stools below the window.

Prevention of fires and scalds: Avoid open fires, 
avoid cigarette smoking in bed rooms and dispose the 
cigarette buds properly and put the match box away from 
the kids. Children should not be allowed in the kitchen 
near the cooking place. Adjust geyser thermostat 45-50 
degrees. Sudden opening of hot water is prevented.

In prevention of poisoning: Keeping medicines and 
insecticides out of reach of kids in a locked cupboard

Conclusion

In the present study, majority of the victims were 
constituted by old age groups (34%) majority of the 
victims were constituted by illiterate (36%) majority 
of the victims were unmarried (56%) majority of the 
victims were laborers (35%). The incidence of domestic 
accidents was more in urban slum (51%) The incidence 
of time of death is more in day time (76%) compared 
to night time. The incidences of deaths due to domestic 
accidents were more due to injuries 37%.

Ethical Clearance –Taken from the MRIMS(Malla 
Reddy Institute of Medical Sciences) committee.

Source of Funding – Self

Conflict of Interest - Nil

References

1. Park K. Non-communicable diseases. In: Textbook 



 Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4         177       

of preventive and social medicine. 22nd edition 
Jabalpur: Banarsidas Bhanot publishers:2013. p. 
378.

2. Galal S. Working with families to reduce the risk of 
home accidents in children. East Mediterr Health J 
1999;5:572-82.

3. Bhanderi DJ, Choudhary SK. A study of occurrence 
of domestic accidents in semi-urban community. 
Indian J Community Med 2008;33:104-6.

4. Park K. Preventive and Social Medicine. 20th edition, 
Jabalpur: M/s Banarsidas, 2009: 355-356.

5. Govt of India, Swasth Hind.1979: 25(12): 329.

6. Galal S: Working with families to reduce the risk of 
home accidents in children. East Meditr Health J.199: 
5; 572-582

7. Scheidt PC, Jones DH: The Epidemiology of non 
fatal injuries among US children and youth. Am J 
Public H: 1995 July: 85(7); 927-31

8. Mock AN, Abatanga F, Cummings P, Koepsell TD: 
Incidence and outcome of injury in Ghana: A 
Communit y-bas ed surve y. Bull world Health 
Organ:1999.30-32.

9. Mcleod D, Kljakovic M, Bandaranayake D: The 
characteristics & outcomes for patients presenting 
with unintentional domestic injuries to general 
practice. N Z Med J: 1996 Dec13: 109(1035); 456-9

10. R Aggarwal, G Singh, K Aditya. Pattern of Domestic 
Injuries in a Rural Area of India. The Internet 
Journal of Health. 2009 Volume 11 Number

11. Report of a WHO expert meeting, Bonn By/Edited 
by: WHO European Centre for domestic accidents. 
May 30- 31 2005.

12. Preventing children accidents and improving 
home safety in the European region identifying 
means to make dwelling safer Report of a WHO 
expert meeting, Bonn May 30-31 2005 By/Edited 
by: WHO European Centre for Environment and 
Health, Bonn Office. Birute Lithuania

13. Mackesske — leitch Banbury UK deaths due to 
domestic accidents.

14. Dr. Nathalie Robbel in analysis of the LARES date 
on housing conditions and children’s accidents: 
40;30-32.

15. Dr. Gbriele Ellasabar of Germany Delmenhorst injury 
monitoring from 1998-2002



An Analytical Study of Road Traffic Accidents in Suraram, 
Hyderabad, Telangana State

T. Vikramaditya

Assistant Professor, Trimurthy Colony, Mahindra Hills, Secunderabad, Telangana State

Abstract

Back ground: Road traffic accidents (RTA) are the major causes of premature deaths. Most of these deaths 
can be  averted  by adopting proper measures. Knowledge of mode of occurrence of these accidents may 
give insight of prevention. The present study has been taken up to know the epidemiological factors of 
road traffic accidents in Suraram village, Qutbullapur Mandal, Hyderabad (Telangana State)

Materials and method: The present retrospective study was conducted in the department of forensic 
medicine Malla Reddy Institute of Medical Sciences (MRIMS) located at Suraram village, Qutbullapur 
Mandal, Hyderabad. MRIMS Hospital  is located on NH9(Narsapur Road). The hospital has 650 beds with all 
the specialties and is catering services to the surround ing areas. The Vehicular traffic being high and added is 
the poor road conditions contributing to increased number of accidents. The study was conducted for 6 months 
period from April to Septernber 2016, during which, 84 cases were reported to the hospital. All the cases 
reported to MRIMS Hospital were studied in relat ion to various variables. The data analyzed using MS-excel 
to form tables.

Observations: During study period 84 cases were  reported.

Results: the results shows more than 50%of the RTAS occurred in the age group of 15- 30yers, Maximum 
accidents occurred (29.76%) occurred during afternoon 3-6P.m around 50% of the accidents occurred in the 
month of July .The time interval from the occurrence of the RTA to arrival at hospital was l-2hrs in41.67%of 
the cases .Majority of the RTA occurred among two wheeler users (52.38%).RTA due to self-skidding 
occurred in26.19% of the two wheeler users

Conclusion: It is observed, among all the categories of vehicles involved in RTA, the two wheeler users 
were the majority involved in accidents(52. 38%).Most of causes of the accidents were due to fault of 
the driver and in (8.34%)of the cases, there was influence of alcohol while driving

Key words: RTA, Premature deaths, lacerations and self-skid
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Introduction

The Global status report on road safety’ 
2013 presents information on road safety from 
182 countries, accounting for almost 99% of the 
world’s population. The total number of road traffic 

accidents all over the world remains as high as 1.24 
million per year. Comprehensive road

A road traffic accident is a result of an unfortunate 
event occurring on the road, resulting in 0ne or more 
persons getting injured or killed .due to the involvement 
of a moving vehicle.

The RTA may result due to two vehicles colliding, 
or when a moving vehicle hits a
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Pedestrian,  an animal, a pole or tree and causing 
various injuries. RTAs are tragic as they not only 
involves suffering and pain but also social economic 
costs and pre mature deaths. There is loss of productivity 
and economic loss to the individual and nation

In India during 201 1 a total of 4,97,686  RTA ‘S  
were seen in all states and union territories. There was 
consistent rise of occurrence from 18.1% in 2002 to 
24.4% in201 1

Inter-City comparisons2

Any city with a population of more than 10 lakhs  
people is called as mega city as per 201 1 census .The 
worst accident prone city in 2011 was Chennai with 
9,663 accidents resulting in 8,628 injuries 140 l deaths, 
the next was Delhi city with 5,865 accidents accounting 
for 1,527 deaths and Bangalore with 508 accidents 
involving  725 deaths .

Hyderabad is a capital of Telangana which has a 
400 years history. It is the fifth largest city in India 
with a population of more than 10 million people. 
Due to rapid and unplanned urbanization, there is an 
increased incidence of road traffic accidents.

The  roads  arc  same  but  the  numbers  of  
vehicles  are  enormously  increasing. it is as follows3

Vehicles Moving in HYD Number

Two wheelers 36.24Lakhs

Cars 8.4 Lakhs

Goods carrier 2.04 Lakhs

Autos 1.44 Lakhs

Maxi Cabs 14,536

Motor Cabs 56,734

Tractors 27,471

Contract Carriers 5133

School Buses 11448

Private Service Vehicles 954

State Carriers Vehicles 8313

Others 28366

Total NO Of vehicles Moving 49.79 lakhs

Hyderabad total vehicular population is fifty lakhs, 
of this 72 %are two wheelers.

Objectives

1. To know the social profile of the road 
traffic accidents on basic of month, time and  
the day, age and sex.

2. To analyze the road traffic accident as per the 
type of vehicle .involved, mode of accident and the 
injuries sustained

Collection of data from various sources is 
essential for providing effective services. The 
objective of paper is to know the epidemiological 
factors of RTA and comparison of same results with 
other study results and in-depth analysis of various 
variables and their relation to RTAs.

Materials and Method

 The present retrospective study was conducted 
in the department of forensic medicine Malla Reddy 
Institute of Medical Sciences (MRIMS).located in 
Suraram village, Qutbullapur Mandal, Hyderabad. 
MRIMS Hospital is located on NH9 (Narsapur road) 
for taking care of all the patients. Due to the presence 
of hi-tech  city in the vicinity ,with more than 20 
colleges, a number of schools and theaters in vicinity 
of the area of study , there is an enormous increase 
in the employees and students traveling in various 
vehicles to reach their destination in a hurry ,thus 
causing RTA’S

A retrospective study was conducted from the 
month of April 2016 to September 2016 to analyze 
the number of RTA’S and their r epidemiology, during 
the period, 84 cases of RTA.were found and all the 
cases were taken for the study. A proforma  was 
designed for collection of data by using different 
variables. Pilot study was conducted at Malla reddy.

Hospital after obtaining ethical clearance from 
the institute.  The data was obtained from the record 
section and the medical legal certificates from the 
emergency, casualty department.  A  Performa was 
designed for the collection of the data for RTAS, by 
using different variables, like  time,date,age,sex ,type 
of vehicle involved, injuries sustained , time between 
accident and entry to the casualty of hospital, if MLC 
was made properly ,if  investigations done,if  basic 



 180        Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4   

treatment given and to note the  place of occurrence of 
the accident. AJl the above data was compiled u s i n g 
Ms-excel to form tables.

Observations & Discussions

84 RTA cases were reported dur1ng the study 
period from April to September 2016. Out of 84 cases, 
70 were males and 14 were females. All the cases 
reported to the hospital were registered as medico 
legal. First aid was given to all the cases and referred 
the higher centers like orthopedic department for 
further follow up.

Table-I: Age wise distribution of RTA  cases 
reported to MRIMS Hospital

Age No. %

<14 years 7 8.33

15-<20 15 17.86

21-<25 18 21.43

26-<30 14 16.67

31-<35 9 10.71

36-<40 3 3.57

41-<45 3 3.57

46-<50 7 8.33

51-<55 1 1.19

56-<60 3 3.57

60+ 4 4.76

Total 84 100

Table 1 shows the age wise distribution of RTA 
cases reported to the hospital. More than 50% of cases 
occurred in the prime age of 15-30 years.

Table - II: Types of Injuries in RTA

Type of  Injuries No. %

Abrasion 11 13. 10

Laceration 33 39.29

Contusion 1 l.19

Degloving 3 3.57

Fracture 6 7.14

Swelling and 7 8.33

pain

Simple injury 4 4.76

Dislocation 1 1.19

Multiple injuries 18 21.43

 84 100

Lacerations were commonly seen in 39.29% of 
the cases

Table-III: Type of road user (vehicle) among the 
road traffic accident in the study

Type  of  road  
user (vehicle) Number of cases Percentage

Two wheelers 44 52.38

Four wheelers 21 25.00

Three wheeler (auto) 10 1 1.90

Bus 6 7.14

DCM 2 2.38

Lorry I 1.19

Table  shows that maximum occurrence of accidents 
were due to two wheelers i.e. 52.38%.

Table-IV: Mode of accidents:

Mode of Accident Number of 
cases Percentage

Self skid two wheeler 22 26.19

Fall from bike 5 5.95

Bike hit by another bike 9 10.71

Bike hit by the four wheeler 8 9.52

Hit by four wheeler/pedestrian 11 1,3.10

Auto rickshaw /pedestrian 7 8.33

Auto rickshaw upside down 3 3.57

Hit to tree of four wheeler 2 2.38

Hit by heavy vehicle 5 5.95

Running bus fall 4 4.76

Cont... Table - II: Types of Injuries in RTA
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26.19% of the accidents occurred due to self skidding 
of two wheelers

Table-V: Accidents Under the influence of 
alcohol

Vehicles
Number  of 
cases Percentage

Two Wheelers 5 5.95

Four Wheelers 2 2.38

5.95%and2.38%  of  the  accidents  occurred   
in  two  wheelers  and  four  wheelers respectively, 
due to driving, under the influence of alcohol

Discussion

Age: As per the present study more than 
50%(55.96) of the cases occurred during prime 
age of 15- 30 years. . As per the study by singh 
et al4  79.47%  of the victims of RTA were of age 
group15-56. As per the study by Ruiker M.etal5·the 
age group of 25-65 accounted for 15.9%  of RTA 
coincided with the study by p.shakeer kahn et a16 

at 63.8% less than 40 years of age . It also coincided 
with Ganveer G.B et al7 majority of the cases 82% 
(of the victims of the age group of 18-37.

Sex: In  the  present  study  the  males  were  83.33% 
and  females  l 6.67%  hich  corospondent  to

pramod et al4 with 89.6% males  10.4% females. As 
per Ruiker M.at al5, the males were 85%

and females  15%. As per P Shakeer Kahn R et al 6 
the males were 85%. RTAS, yerpude

Praveen9 there  were  87.61 % males and  12.39% 
females.As  per Nilamber jha 10  study of

RTAS shows 83% males and 17% females.

Time of accidents:

In the present study the peak period oftime of 
RTA was 3-6 pm at 29.76% . as per the study i n 
ruiker at al5the RTAS occurred between 3-6 pm at 
16.7%. As per P Shakeer Kahn R et al 6 the peak  
incidence was during 6-lOpm at 35.3%.As per S. 
study Ghanshyam Singh et al8 accidents occur at 
7-8Pm at 6.85% 

Month  wise occurrences of RTAS:

In the present study July is the maximum 
incidence at 26.19%,as per Ruiker at al5 occurred 
in May 8.8% , As per P Shakeer Kahn R et al6 

the Maximum accidents occurred inNovember to 
December aal8.57% . As per yerpuda Praveen9 it 
occurred in January 14.45% As per Nilamber jha 10 

study it occurred in the month of January 12.9%

Type of Vehicle Involved (Two wheelers)

as per our present study – 52.38% of the Two 
wheelers were involved. in RTA’S As per pramod kumar 
varma3 at al the number of two wheelers involved was 
39.9% . As per shekeer khan 6 R et al the number of 
two wheelers involved was 54.3% and as per Sharma 
D.Singh12 et al Gujarth study – 75

Alcohol Intoxication by Drivers

 As per our present study the drivers consuming 
alcohol was - 8.3%. In the study by Nilambari jha10 to 
the alcohol consumptions was - 15%and as per sood 
S13 

The alcohol consumption was 8%

Conclusions

The following conclusions can be drawn from the 
present data

It is observed that among all the categories of 
vehicles involved in accidents, the two wheelers 
comprise the single most cause. Amongst the two 
wheelers Self skidding of the two wheelers was 
noted in 50%of cases  of the accidents  The cause of 
accident was due to the driver’s fault ,  Driving under 
alcohol intoxication was seen in 8.34% of the vehicles 
involved in the accidents

The cause of the accident was due to the presence 
of potholes on the roads,  t w o  wheeler drivers, riding 
with three people, wrong side over taking and signal 
jumping. Driving in high speed and suddenly applying 
brakes, leading to self skidding was a major cause in 
this study. The seven seater autos loaded with 10 to 
12 people and over turning  was cause of accidents. 
Trolleys carrying heavy loads of material caused over 
turning of vehicles causing accidents .Car drivers under 
the influence of alcohol hit a tree due intoxication 
causing accidents.  Bus accidents resulted, due to 
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climbing or getting down of the running buses .Most 
of the injuries observed due to the accidents were 
lacerations which were treated and refereed.

Recommendations

Counseling of two wheeler users regarding road 
safety measures l i k e ,  the wearing of helmets 
for two wheelers and seat belt for four wheelers are 
recommended. Drunken driving should be avoided 
and checking for alcohol levels with breath analyzers 
should be conducted by the police. There is a need for 
increased strength of traffic police and other volunteers 
in helping in controlling the traffic during the peak 
hours. Human factors like inexperienced driving, 
impulsiveness, signal jumping, left side over taking 
and unawareness of road signals should be avoided 
Adolescent driving, triple driving on two wheelers 
is to be avoided Overcrowded of buses with people 
climbing on or getting down from the running buses 
should be avoided Heavy vehicle drivers should be 
checked for impaired vision, color blindness, Cataract 
and heart ailments. Proper Road lighting is essential, 
pot holes should be closed and speed breakers should 
be properly leveled

Ethical Clearance: Taken from the committee at 
Malla Reddy Institute of medical sciences   
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Abstract

Background: Determination of sex of a subject is one of the most important aspect of medicolegal cases and 
other anthropological research. In identification of sex from a demolished skull , lateral cephalogram takes 
a predominant role, as they provide the architectural and morphological details that reveals multiple points 
for comparison. Aim of the study is to determine sexual dimorphism  by discriminant function analysis by 
using lateral Cephalometric radiography.

Material and Method: The study population consisted 120 subjects comprising of 60 female and 60 male 
with in age range of 25 to 55 years. Lateral skull view of each subject was taken on digital panoramic and 
cephalometric system. Data was subjected to discriminant function analysis  for determination of sex of the 
subject.

Results: The mean Length of G-OP,BA-ANS was found to be 170.8±6.5,110.7±8.9 in males and 
165.9±6.6,103.8±10 in females respectively and was statistically significant with p-value of about <0.001. 
The mean value of N-ANS length was found to be 50.12±7.4 in males and 47.53±3.3 in females and was 
statistically significant with p value of 0.003. The mean value of N-M, BA-N  length was found to be 
110.8±17.9,115.7±9.3 in males and 119.5±9.1,112.6±19.1 in females and was statistically insignificant with 
p value of 0.399,0.612 respectively.In our study G-OP was the best classifier between male and female with 
percentage of about 69.8% followed by MA-SN with percentage of 67.6% and NA-ANS with 64.8%.

Conclusion: Based on the results of the present study Radiographic  cephalometric technique  and  
discriminant  function  analysis  is  a  useful technique  to  determine  sex  from  skull  and  is less expensive 
and readily  available  tool  in forensic investigations  for  sex identification  from  skull. 
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Introduction

Forensic science refers to areas of endeavour that is 
used in a judicial setting and is accepted by the court and 
other general scientific community to reveal the truth 
from untruth1In the present world where crime, murders, 
accidents rule the most, investigation methods should be 
broad and competent. When it is not possible to apply 
other scientific methods of identification of human 
remains, it demands a forensic investigation,which 

narrows the field of research[2]. By comparing  the  ante-
mortem  records  obtained  during  life time  with the  post-
mortem  records,  a  forensic  odontologist can  identify  
the  age and sex of the individual. Sex determination 
based on skeletal features has a crucial role in legal 
medicine and forensic anthropology as in many cases, 
only skull is available for the forensic examination after 
death and hence determination of sex from skull would 
be of great significance in establishing the identity 
of a person in medicolegal cases[3,4].Cephalometric 
standards allow identification of race and gender of 
victims using simple measurements[5].In identification 
of sex from a demolished skull, lateral cephalogram 
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and PA radiographs assume a predominant role, as they 
provide the architectural and morphological details that 
reveals multiple points for comparison.The stature of an 
individual being genetically predetermined is an inherent 
characteristic, the estimate of which is considered to be 
important assessment in the identification of unknown 
human remains[6].Lateral cephalogram is ideal for 
the skull examination as it gives details of various 
anatomical points in a single radiograph, also it easily 
provides architectural and morphological details of skull 
superstructures and intra-cranial details for comparisons. 
Among the bones of the human skeleton, the pelvis is 
the most determinant but because of its delicate and 
complex shape, it is often found in a poor condition. The 
skull is better preserved and more readily exploited[7].
The objective of this study was therefore, to determine 
the sexual dimorphism by discriminant function analysis 
using lateral cephalometric radiography in young adults 
visiting Saveetha Dental College and Hospital.

Material and Method

One twenty patients visiting the OPD of saveetha 
Dental College and Hospital, having a normal occlusion 
met the study criteria. Lateral Cephalogram were 
obtained in a standard position with teeth in centric 
occlusion and lips relaxed. The sample included an 
equal number of males and females with age range 
between 25 to 50 years. Each radiograph was traced and 
Cephalometric landmarks were determined. Subjects 
with orthodontic , orthographic  treatment and surgery, 
and other congenital problems were excluded from the 
study.

The 10 cephalometric linear variable plotted for 
subsequent analysis wer:

G-OP : Glanella(G) to Opisthrocranion (Op)- 
Maximum length of skull

BA-ANS: Basion to Anterior nasal spine 

N-ANS: Nasion (N) to Anterior Nasal spine (ANS) 
-upper facial height 

BA-N: Basion(Ba) to Nasion(N) - Lenght of cranial 
base 

N-M: Nasion(N) to Menton(M) - Total face height 

Fsh-V1-V2: Upper and lower parameters of the 
frontal sinus cavity respectively; frontal sinus height 

MA-Sn: perpendicular distance from mastoidale to 
sella nasion 

MA-Fh: perpendicular distance from mastoidale to 
Frankfurt horizontalline 

Maht:Ma-B1-B2: Anterior an posterior para meter 
of the mastoidale width at the level of cranial base 
respectively; mastoid height from cranial base 

MaWd:MA-B1-B2’: Mastoid width at the cranial 
base 

Figure 1 shows lateral cephalogram with the 
measured variables. These Cephalometric landmarks 
were measured using CDSee software. The computer 
aided statistical software SPSS was used to analyse the 
obtained data. Statistical method used for determination 
of sex  using discriminat function analysis. 

Results

The mean Length of G-OP was found to be 
170.8±6.5 in males and 165.9±6.6 in females and was 
statistically significant with p-value of about <0.001. 
The mean value of BA-ANS length was found to be 
110.7±8.9 in males and 103.8±13 in females and was 
statistically significant with p value of <0.001.The mean 
value of BA-N length was found to be 115.2±9.3 in 
males and 112.6 ±19.1 in females and was statistically 
insignificant with p value of 0.173.The mean value of 
N-ANS length was found to be 50.12±7.4 in males and 
47.53±3.3 in females and was statistically significant 
with p value of 0.003. The mean value of N-M length 
was found to be 110.8±17.9 in males and 119.5±9.1 in 
females and was statistically insignificant with p value 
of 0.399. The mean value of Mastoid Height was found 
to be 14.39 ±2.7in males and 13.6±2.9 in females and 
was statistically significant with p value of 0.081.The 
mean value of Mastoid width was found to be 18.9±6.9 
in males and 18.96±5.8 in females and was statistically 
insignificant with p value of 0.933. The mean value of 
MA-SN length was found to be 55.4 ±4.48in males and 
51.2± 4.5 in females and was statistically significant with 
p value of <0.001. The mean value of MA-FHP length 
was found to be 34.24±5.8 in males and 31.34±4.8 in 
females and was statistically significant with p value of 
<0.001.The mean value of Frontal sinus width(V1-V2) 
was found to be 25.34 ±4.5in males and 25.7±4.7 in 
females and was statistically insignificant with p value 
of 0.617. Table 1 shows the mean values of the variables 
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Fig 1: Lateral cephalogram showing the measured 
dimensions of all 10 parameters.

for male and female.

The discriminant functional equation derived using 
the Cephalometric parameters used in this study :

D = - 20.960 + 0.068 × G-OP + 0.040 × 
BA-ANS - 0.004 × BA-N + 0.039 × N-ANS 
           - 0.002 × N-M - 0.005 × MA-H 
- 0.032 × MA-W + 0.096 × MA-SN  
           + 0.022 × MA-FHP - 0.050 × V1-V2 
This equation can be used in discrimination of Gender. 
This equation provided to calculate D will help in 
prediction of gender by substituting all the values in the 
equation. 

In our study G-OP was the best classifier between 
male and female with percentage of about 69.8% 
followed by MA-SN with percentage of 67.6% and NA-
ANS with 64.8%. Table 2 shows the values determined 
using discriminant analysis.

Table 1: Independent samples T-Test to compare mean values between Genders

GENDER N MEAN Std.Dev t-Value p-Value

G-OP Male 89 170.87 6.5 5.058 <0.001

Female 90 165.91 6.61

BA-ANS Male 89 110.78 8.96 4.151 <0.001

Female 90 103.84 13

BA-N Male 89 115.72 9.35 1.368 0.173

Female 90 112.64 19.1

N-ANS Male 89 50.12 7.4 3.027 0.003

Female 90 47.53 3.34

N-M Male 89 110.86 17.9 0.845 0.399

Female 90 119.53 95.15

MA-H Male 89 14.39 2.75 1.756 0.081

Female 90 13.64 2.95

MA-W Male 89 18.93 3.05 0.032 0.974

Female 90 18.96 6.95

MA-SN Male 89 55.4 5.8 5.418 <0.001

Female 90 51.20 4.48

MA-FHP Male 89 34.24 5.84 3.618 <0.001

Female 90 31.34 4.81

V1-V2 Male 89 25.36 4.54 0.501 0.617

Female 90 25.71 4.71
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Table 2: Gender Determination by discriminant equation and score

Variables Discriminant Function Group 
Centroid-Males

Group Centroid-
Females

Percentage Classified 
Correctly

G-OP D=-25.675+0.152XG-OP 0.380 -0.376 69.8%

BA-ANS D=-9.596+0.089XBA-ANS 0.312 -0.309 64.8%

BA-N D=-7.578+0.066XBA-N 0.103 -0.102 62%

N-ANS D=-8.508+0.174XN-ANS 0.228 -0.225 59.8%

N-M D=-1.679+0.015XN-M -0.64 0.063 38.5%

MA-H D=-4.911+0.350XMA-H 0.132 -0.131 56.4%

MA-W D=-3.520+0.186XMA-W -0.002 0.002 50.3%

MA-SN D=-10.277+0.193XMA-SN 0.407 -0.403 67.6%D

MA-FHP D=-6.124+0.187XMA-FHP 0.272 -0.269 55.9%

V1-V2 D=-5.514+0.216XV1-V2 -0.038 0.037 53.6%

Discussion

Recognizable proof of skeletal and human remains 
is a standout amongst the most troublesome subject 
matters in scientific sciences. Assurance of sex is 
especially indispensable as it can decidedly rule out 
a specific level of potential outcomes immediately. 
Radiology can help with giving exact measurements 
for which certain formulae can be framed to decide 
sexual orientation. At the point when the skeleton exists 
totally, sex can be resolved with 100% precision[8].
Gender can be determined by various methodologies 
such as sexual dimorphism with tooth morphology, 
pulpal DNA analysis, study of lip prints, palatal rugae, 
and finger prints and even with radiological techniques 
by morphometric analysis of paranasal sinuses[9].

In both diagnostic field a two-stage strategy is 
recommended to use a field methods that are quick and 
easy but more imprecise and then the laboratory methods 
that are time consuming but more precise.  In case of 
advanced decomposition skeletal examination carries a 
lead in identification since bones resist decomposition for 
a long time[10,11]. From skull measurements sex equation 
could be formulated but differs from one population 
to another due to influences from environmental and 
epigenetic factors like climate, socioeconomic status, 
dietary patterns and physical activities. Cephalogram 
were favoured for craniofacial assessment as they were 
more objective, standardized and reproducible[12,13]. 

Various studies had been conducted to determine the 
role of Cephalometric variables in predicting gender.

The study populations included 120 subjects 
comprised of 60 male and 60 female of age ranging 
from 25 to 45 years. The lower limit of age was set as 22 
as craniofacial growth completes by the age of 20 to 25 
years. Linear measurements of Cephalometric landmarks 
were plotted using specially designed CDSee Software 
on Radiograph with magnification of about 1:1. The 
data was subjected to statistical analysis. To analyse the 
data SPSS (IBM SPSS Statistics for Windows, Version 
23.0, Armonk, NY: IBM Corp. Released 2015) is used. 
Significance level is fixed as 5% (α = 0.05)

It was observed that G-OP,MA-SN,BA-ANS,BA-
N,N-ANS,MA-H,MA-FHP,V1-V2 were the major 
variables in sex determination and their respective 
discriminant powers were 69.8%,67.6%,64.8%,62%,5
9.8%,56.4%,55.9%,53.6%. N-M and MA-W were the 
least variable used for sex determination.

Our results demonstrated that the sex differences 
were particularly evident in lower facial region with 
the resultant increase in the total facial height(N-M) 
and facial depth(BA-ANS)  in males when compared 
to females was developed more significantly.  This as 
similar to the study done by Pricilla Maria Phillip in the 
year 2013[13]. The cranial base and upper face exhibit 
less growth when compared with other regions of the 
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skulls and also these parts are the middle growing 
region that suggest sexual difference to be evident, but 
these features are not likely to be considered as distinct 
traits. Mastoid process was recommended trait for sex 
determination. Results of the present study correlate 
with these findings as G-OP,MA-SN,BA-ANS,BA-
N,N-ANS,MA-H,MA-FHP,V1-V2 emerged as a major 
contributed for sexual dimorphism. 

Various studies showed sexual dimorphism 
using viscerocranial structures that showed relatively 
more growth, as they  grow after the completion of 
neurocranial growth and showed gender differences[14].
Zovando MDA et al predicted gender from linear 
measurements from lateral cephalogram found that 
bizygomatic width and Na-ANS showed gender 
differences using discriminant function[15].Osvaldo 
et al used discriminant function analysis to determine 
gender from Cephalometric variables and concluded 
that bizygomatic width and Basion-lambda distance 
predicted sex[16]. Tin-Hsin Hsiao et al determined sex 
using lateral Cephalometric radiography in children 
and adolescents and concluded that the selected four 
Cephalometric measurements, the GM– BaN variable, 
an angular measurement of glabella- metopion to 
basion-nasion, Ba–Br the basi-bregmatic height, MaHt 
the mastoid height, and Ba–O the foramen magnum 
length, differed in size between sexes[17].

Conclusion 

From our study we conclude that with discriminant 
function derived by using all the 10 variables 
simultaneously sex can be determined accurately. 
The recommended morphological traits of the skull 
are used in combination to assess unidentified skull in 
the field of forensic anthropology. Our results derived 
using Radiographic  Cephalometric technique  and  
discriminant  function  analysis  is  a  useful technique  
to  determine  sex  from  skull  and  is readily  available 
and reliable tool  in investigations  for  sex identification  
from  skull. The proper identification of landmarks, 
careful measurements and strict statistical methods 
will yield reliable results and will meet the needs of the 
forensic investigation in our country. In our study G-OP 
was the best classifier between male and female with 
percentage of about 69.8% followed by MA-SN with 
percentage of 67.6% and NA-ANS with 64.8%.

Ethical Clearance- ‘All procedures followed were 
in accordance with the ethical standards of the responsible 

committee on human experimentation (institutional and 
national) and with the Helsinki Declaration of 1975, as 
revised in 2008. Informed consent was obtained from all 
patients for being included in the study.’ 

Source of Funding- Self   

Conflict of Interest - Nil

References

1. Walker P.L. Sexing skulls using discriminant 
function analysis of visually assessed traits. Am J 
Phys Anthropol.2008; 136: 39–50.

2. Patil K.R, Mody R.N. Determination of sex by 
discriminant function analysis and stature by 
regression analysis: a lateral cephalometric study. 
Forensic Scie Int 2005;147(2-3):175-180.

3. Loth S.R. Sex determination. In Encyclopedia 
of forensic sciences, Jay Siegel (editor). Vol 1-3 
Elsevier:21-25

4. Ayoub F. Forensic norms of female and male 
lebanese adults. J Forensic Odontolstomatol 2008; 
27 (1): 18-23.

5. Tin-Hsin Hsiao et al. Sex determination 
using discriminant function analysis in 
children and adolescents: a lateral cephalometric 
study. Int J Legal Med 2010 124:155–160.

6. Biggerstaff R.H. Craniofacial characteristics 
as determinants of age, sex and race in forensic 
dentistry. Dent Clin North Am1977;21 (1): 85–97.
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Abstract

Introduction: progressive construction of the multi storied buildings and development of metropolitan 
culture   has led to increase in incidences of fatalities due to fall from height Pattern of injuries might differ 
in fall from different heights and also in different manner Therefore, it is essential for the medico legal 
experts to analyze the nature and pattern of injuries sustained to the victim to form a definite opinion as to 
the nature of fall.

Material and Method: The study was conducted at Department of Forensic Medicine & Toxicology, SMS 
Medical College, Jaipur during the period of April, 2015 to August, 2016 .A total 96 cases of unintentional 
fall were included in this study. 

Observations: Males out-numbered the females in cases of deaths due fall from height in the present study 
(83.33%). In majority of cases head was the site of impact (78.13%).Most fatalities due to falls from height 
occurred due to cranio-cerebral damage followed by spinal cord damage and hypovolemic shock with 
maximum falls between 5 to 15 feet. 

Conclusion: Lack of safety measures and unsafe practices at work seem to be one of the important parameters 
for such incidences resulting in fatality. Pattern of injuries together with crime scene examination may prove 
useful in determining the manner of death although they cannot be relied upon solely as every case has to be 
dealt with as per its specific findings. Safety measures should be targeting male groups. Target age group of 
safety measurements should be between 31-50 yr age group 

Key Words: Accidental , Fracture , Head Injury, Cranio-cerebral.

Introduction

Fall from height refers to fall from higher level 
to lower level involving from ladder, stairs, roof, 
tree etc. Increase trend of the multi storied buildings 
construction and development of metropolitan culture 
has led to increase in incidences of fatalities due to fall 
from height. Deaths due to fall from height are quite 
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common as many day to day work activities involve 
working at a height. Many workers in maintenance, 
construction and many other people in a variety of jobs 
are at risk of unintentional fall from height; examples 
include painters, decorators, window cleaners especially 
those who undertake jobs without proper training, 
planning or equipment. Also, the working conditions 
and safety precautions for the construction workers of 
such buildings are often neglected and overlooked. 

Among different types of injuries, the interpretation 
of falling trauma is becoming particularly important 
since falls are, according to the World Health 
Organization, the second leading cause of accidental 

DOI Number: 10.5958/0973-9130.2019.00286.X 



 190        Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4   

or unintentional injury deaths in the world 1 Not only a 
means of causing self-harm or accident; fall from height 
is also a suitable means to execute an episode of assault 
which can be mimicked as an accident. These cases 
also pose problems for the medico legal experts and 
investigators in arriving at conclusions regarding the 
manner of death as reliable eye witness evidence may 
not be available. This is an easy method for imposing 
accidental infliction to both suicidal and homicidal 
cases factually. The specificity of falling trauma by 
which the same position and/or injury pattern can result 
from a variety of different initial conditions and falling 
mechanisms, makes its interpretation and differential 
diagnosis even more difficult.2 A detailed autopsy and 
examination of the scene of occurrence can provide 
answers to the medico legal queries. Manner of fall 
might also have different pattern of height. Therefore, 
it is essential for the medico legal experts to analyze the 
nature and pattern of injuries sustained to the victim to 
form a definite opinion as to the nature of fall.

Material and Method

The study was a Hospital based Descriptive type 

of Observational study conducted at Department 
of Forensic Medicine & Toxicology, SMS Medical 
College, Jaipur during the period of April, 2015 to 
August, 2016 . During this period, a total of 6,112 
medico-legal autopsies were conducted among which 
there were 127 cases of fatalities related to falls from 
height (2.07%).Out of these, 96 cases of unintentional 
fall were included in this study. Rest 31 cases were 
excluded on basis of the inclusion and exclusion criteria. 
All body parts were examined for injuries

Observations: Males out-numbered the females 
in cases of deaths due fall from height in the present 
study (83.33%). Majority of the cases were in 31-50 
years of life (35.41%), followed by the 7th, 3rd and 1st& 
6th decades of life respectively. Least number of cases 
was reported in the geriatric age group i.e. more than 
seventy years of age. Males outnumbered the females 
in all age groups. However, the maximum number of 
females fatalities of fall from height were reported > 70 
&< 10 years of age.(Table 1)

Table No. 1 : Age & Gender wise distribution of fatal cases of fall from height

Age Group(Yrs) Female(%) Male(%) Total

0-10 05 5.21% 06 6.25% 11 11.46%

11-20 01 1.04% 08 8.33% 09 9.38%

21-30 01 1.04% 10 10.42% 11 11.46%

31-40 00 0.00% 17 17.71% 17 17.71%

41-50 01 1.04% 16 16.67% 17 17.71%

51-60 01 1.04% 09 9.38% 10 10.42%

61-70 02 2.08% 12 11.46% 14 14.58%

71-80 03 3.13% 01 1.04% 04 4.17%

80+ 02 2.08% 01 1.04% 03 3.13%

Grand Total 16 16.67% 80 83.33% 96 100.00%

 Maximum fatalities occurred in 5-10 feet high falls 
(46.88%) followed by falls from 10-15 feet (35.42%). 
Other fatalities occurred in 4-5 feet (8.33%) and above 
15 feet (9.37%) falls. Majority of the victims amongst 
the fatal falls from height in the present study (78.13%) 

had fallen with impact to the head region followed by 
side impact (16.67%); impact on feet (3.13%); and, in 
02 cases (2.08%), the site of impact remained unknown.
(Table 2)
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Table 2: Distribution of fatal cases of fall from height  
according to Site of Primary Impact

Site of primary impact Total cases Percentage

Feet 03 3.13%

Head 75 78.13%

Sides 16 16.67%

Unknown 02 2.08%

Grand Total 96 100.00%

Figure. 1: Distribution of fatal cases according to Height of fall and the Site of impact

Fall from 5 to 15 feet height involves the injuries all over the body encountered in the present study.(FIGURE2)

FIGURE2: Distribution of fatal cases according to the Height of fall and the Major body region causing fatality
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Consumption of alcohol was associated in 87 
cases. In total 75 cases with head being the site of 
impact encountered a fatal head injury (57 cases). In 
rest 18 cases of falls with head impact, fatality resulted 
due to spinal cord injury. The victims falling by their 

sides suffered severe thoraco-abdominal injuries in 
almost equal proportions. Fatal falls with feet impacts 
succumbed to a head, spinal or abdominal and pelvic 
injury.(TABLE 3)

Table no. 3: Distribution of fatal cases of fall from height according to Site of impact and Major body 
region causing fatality

Site Of Primary Impact

Major Body Region Causing Fatality

Total
Head Abdomen And Pelvis Spine Thorax

FEET 00 01 02 00 03

HEAD 57 00 18 00 75

SIDES 00 08 00 08 16

UNKNOWN 00 00 00 02 02

Total 57 08 20 10 96

Most fatalities due to falls from height occurred 
due to cranio-cerebral damage followed by spinal cord 
damage and hypovolemic shock with maximum falls 
between 5 to 15 feet.Skeletal injuries were seen in 75% 
cases with multiple fractures in about a quarter cases. 
Skull fractures were the most common skeletal injury in 
the present study followed by fracture spine, fracture of 
lower limb bones and fracture of facial bones. The least 
commonly encountered skeletal injury was the fracture 
of upper limb bones followed by pelvis (single case).

Discussion

This study was undertaken to assess the medico-
legal profile of fatal cases of fall from height including 
pattern of injuries, cause and manner of death at SMS 
Hospital, Jaipur. Ninty six fatal cases of fall from heights 
were studied in detail and analyzed. Not many authors 
have done a comprehensive analysis of fatal falls from 
height.

Age:- The victims of fatal falls from height in 
the present study ranged from 2 to 95 years of age. 
Age range was almost similar to that in the study of 
Venkatesh VT et al. (2007)3, Murthy CRV et al. (2012)4 
,Gulati D et al. (2012)5  with slight variations. This was 
quite variable from that reported by Prathapan V and 
Umadethan B (2015)6. The mean age in the present study 

was 41.37 years. It was lesser in the study of Gulati D et 
al. (2012)5. Majority of victims were 31-50 years of age 
(36%)  which were equally distributed between the two 
decades (18% each). This is quite obvious as this being 
the active population of the society is more involved in 
risky works owing to both profession and adventure.. 
The results of the present study were quite different from 
other authors [(Venkatesh VT et al. (2007)3, Murthy 
CRV et al. (2012)4, Gulati D etal. (2012)5,Kumar JVK 
and Srivastava AK (2013)7] but similar to those of 
Prathapan V and Umadethan B (2015)6 who reported 
highest incidences in 4th& 5th decades with majority of 
cases between 21-60 years. 

Sex:- The results of the present study with male: 
female ratio of 4.88:1 is quite similar to those of 
Venkatesh VT et al. (2007)3 and Kumar JVK and 
Srivastava AK (2013)7. However, our results are high in 
comparison to those of Gulati D et al. (2012)5, Murthy 
CRV et al. (2012)4 and Prathapan V &Umadethan B 
(2015)6. This variation can be attributed to regional and 
cultural variation in study population with differences in 
activity of female population in comparison to the male 
population of a specific region. 

Height:- majority of the falls occurred from 5-10 
feet height (44%) followed by 10-15 feet height (32%), 
4-5 feet height (6%) and 15-20 feet height (7%). As most 
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falls occurred from terraces, stairs and trees, majority of 
the falls occurred at a height of 5 to 15 feet. Similar 
results were reported by Gulati D et al. (2012)5, Kumar 
JVK and Srivastava AK (2013)7 and those of Venkatesh 
VT et al. (2007)3 where majority falls occurred from 
5-10 feet height followed by 10-15 feet height. 

Site of Impact:- Head was the site of impact in 
most cases (78%) followed by sides (17%) and feet 
(4%). Our results are similar to those of Kohli A and 
Banerjee KK (2006)8 quite variable to those of Kumar 
JVK and Srivastava AK (2013)7 where head impact was 
seen in 46.6% and by side of body in 36.6% cases. Head 
impact was quite high in the present study as compared 
to other authors [Prathapan V and Umadethan B (2015)6 
53% head, 21% side, 15% buttock & 7% feet impact]. 
In maximum cases (60%) head region suffered fatal 
injuries followed by spinal injuries (20%) and thoraco-
abdominal injuries (20%). In all these cases falls 
occurred between 5-15 feet high places. 

Affected body part:- The site of impact correlated 
in most cases with majorly affected body region 
suffering fatality. Head and spinal injuries resulted in 
deaths in all cases of head impact. All cases of side 
impact succumbed to death due to thoraco-abdominal 
injuries either in isolation or conjunction with each 
other. Head and spinal injuries remained fatal in 75% 
cases of feet impact and in rest one case pelvic injury 
resulted in mortality. These results of the present study 
are quite low as compared to Murthy CRV et al. (2012)4. 
Cranio-cerebral damage resulted in mortality in majority 
of cases (60%) followed by spinal cord damage and 
haemorrhagic shock in 20% cases each.  Our results are 
similar to those of Kohli A and Banerjee KK (2006)8, 
Venkatesh VT et al. (2007)3, Gulati D et al. (2012)5, 
Kumar JVK and Srivastava AK (2013)7. Majority of 
cases of deaths from falls from height were accidental 
falls (96%). 

-93%. Skull fractures were the most common 
skeletal injury seen in 38 cases followed by fracture 
of vertebrae in 25 cases, fracture of thoracic cage in 
16 cases, fracture lower limb bones in 14 cases, and 
fracture facial bones in 10 cases. Fractures of upper limb 
were the least commonly encountered skeletal injury 
(06 cases).  Similar results were reported by Venkatesh 
VT et al. (2007)3 where skull fractures were the most 
common fractures followed by spinal fractures. Our 
results are also quite similar to those of Kumar JVK and 

Srivastava AK (2013)7 where head, vertebral and upper 
limb fractures were reported in a substantial number of 
cases. The data and observations of this research were 
collected simultaneously with the previous research 
titled Socio-demographic profile of fatal cases of fall 
from height-SMS Hospital, Jaipur during the year 2015-
16. Indian Journal of Forensic Medicine & Toxicology. 
April-june 2018:2: Vol 12;93-98     

Conclusion

Most of such episodes are potentially preventable 
by simple legislative measures and public awareness. 
Also, rescue management must be kept at hand at all 
sites of such risks at work as immediate mortality is 
quite common due to cranio-cerebral damage. Pattern 
of injuries together with crime scene examination 
may prove useful in determining the manner of death 
although they cannot be relied upon solely as every case 
has to be dealt with as per its specific findings.

The authors suggest the following recommendations:

Active and effective rescue of cases at falls from 
height at site of fall should be arranged to save precious 
human lives.

Publicity of safety standards for window and other 
grills should be done.

Sensitization of architects should be done for safer 
design of stairs, balconies etc.

Blueprint of safety design of buildings should also 
be compulsorily verified by development authorities 
at the time of sanction of blueprint of architecture of 
building

Vertebral injuries should also be looked for in all 
cases of falls from height admitted to a hospital as these 
injuries usually co-exist with head and limb injuries and 
are often missed and may prove fatal.

Information pertaining to details of episode like 
height and ground of fall and site of impact should be 
detailed during treatment to decipher possible injuries 
to avoid missed injuries.
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Study of Dowry Deaths in Northern Maharashtra Region
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Abstract

In the present study 94 dowry deaths were studied. Their age classification was 50(53%) were between 18 
to 25 years old. 29(30.8%) were aged between 26 to 30 years 11(11.7%) were between 31 to 35 years of 
age 4(4.2%) were between 36 to 38 years. 63(767%) belonged to rural, 31(32.9%) were urban 58(61.7%) 
had nuclear family 36(38.2%) had joint family 65(69.1%) were illiterate, and 29(30.8%) were literate. 
71(75.5%) were house wives, 21(23%) were employed. The duration of marriage in dowry deaths was 
42(44.6%) was 1-2 years, 30(31.9%) were 2 to 3 years, 17(18%) were 4 to 5 years. 5(5.3%) were between 
5 to 7 years the types of deaths were, 54(57.4%) hanging 26 (27.6%) were burns. 8(8.5%) had strangulated, 
6(6.3%) were poisoned. This exclusive study of dowry deaths in the present scenario will be quite useful to 
medico legal expert, to evaluate the various causes so that culprits will get rigorous punishment and there 
will be substantial decrease in the rates of dowry deaths 

Key words- hanging, burns, strangulation, Poison.

Introduction

Dowry deaths compromise a unique category of 
deaths in India.  There has been a custom of payment 
of dowry by the bride’s family to the prospective 
bridegroom is ancient and widely prevalent. Hindu 
succession Act, which even after its amendment in 
2005, confers less than equal property rights on the 
female child. As a result, customarily dowry is a one 
time payment of streedhan (wealth of female) in the 
lieu of her share of the family wealth at the time of her 
marriage.(1) The Indian penal code amended in 1983, to 
deal with dowry related violence.(2)  The un – natural 
deaths till seven years of marriage amounts to dowry 
death and has to be investigated by the police or an 
inquest by the magistrate into the cause of death under 
the section 304B IPC.(3) This section defines dowry 
deaths is an unnatural death of a women following 
harassment or cruelty by her husband or his relatives 
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in connection with a demand for dowry. Section 498A 
IPC, 30 IPC addresses abetment of suicide and if it is a 
dowry related suicide 304B, is applicable.(4) Apart from 
this various rules there is a increase in the rates dowry 
deaths in all sections of Indian society Hence attempt 
was made to evaluate different types of dowry deaths 
including hanging, burns, strangulation, poisoning etc 
so that, necessary actions shall be taken to punish the 
culprits.

Material and Method

94 deaths due to dowry were observed autopsy 
during  the retrospective study of 20 (2008 to 2013) at 
Dr. Ulhas Patil medical college and hospital. Jalgon – 
425309 (Maharashtra) attached to government hospital 
Jalgon. The different causes of death at different age 
groups was also noted most of the women belonged 
to middle and lower socio-economical status had 
little educated or illiterate were more comparatively. 
Duration of marriage, if employed or un-employed was 
also noted.

Deaths due to ill-health, natural causes, road 
accidents, were excluded from the study 

The duration of study was about five years (2008 
to 2013) Different parameters of dowry death were 
segregated and studied with percentage

DOI Number: 10.5958/0973-9130.2019.00287.1 
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Observation and Results

Table-1 classification of in dowry deaths 50(53.1%) 
death aged between 18-125, 29(30.8%) were aged 
between 26 to 30, 11(11.7%) were aged between 31 to 
35, 4(4.2%) were aged between 36 to 38 

Table-2 a) study of death location 63(67%) were 
rural, 31(32.9%) were urban  b) Types of family was-
58(61.7%) nuclear, 36(38.2%) was joint family  c) 

Educational status was. 65(69.1%) were illiterate, and 
29(30.8%) literate d) Employment status was 71(75.5%) 
were house wife, 23(24.4%) were employed.

Table-3 a) duration of marriage in dowry deaths 
were 42(44.6%) had marriage duration was 1 to 2 
years 30(31.9%) duration of marriage was 2 to 3 years,  
17(18%) had duration of marriage was 4 to 5 years. 
5(5.3%) had marriage duration was 5-7 years  b) Types 
of deaths were – 54(57.4%) were hanging 26(27.6%) 
burns, 8(8.5%) were strangulated, 6(6.3%) had death 
due to poisoning.

Table-1: Classification of age in dowry death cases   (No of cases 94)

Sl No Particulars No of deaths Percentage

1 Age groups 18 to 25 50 53.1

2 26 to 30 29 11.7

3 31 to 35 11 11.7

4 36 to 38 4 4.2

Table-2: Location types of family, education status and employment of dowry death cases                                                      
(No of cases 94)

Sl No Particulars No of deaths Percentage

1
Location
Rural
Urban

63
31

67.0
32.9

2
Types of family
Nuclear
Joint

58
36

61.7
38.2

3
Educational status
Illiterate
Literate 65

29
69.1
30.8

4
Employment status
House wife
Employed 71

23
75.5
24.4

Table-3: Duration of marriage and types of deaths in dowry cases (No of cases 94)

Sl no Particulars No of cases Percentage
1 Duration of marriage

a-1-2 years
b-2-3 years
c-4-5 years
d-5-7 years

42
30
17
5

44.6
31.9
18
5.3
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2 Types of deaths
a-hanging
b-burn
c-strangulation
d-poisoning

54
26
8
6

57.4
27.6
8.5
6.3

Cont... Table-3: Duration of marriage and types of deaths in dowry cases (No of cases 94)

Discussion

In the present study of dowry deaths studied in 
northern Maharashtra region. The age group was 
between 18 to 38 years 50(53%) were between 18 to 
25 years of age, 29(30.8%) were between 26 to 30 
years of age 4(4.2%) were aged between 36 to 38 year 
(Table-1) Among these victims 63(67%) belonged to 
rural areas and 31(32.9%) belonged to urban areas. 
58(61.7%) had nuclear family 36(38.2%) had joint 
family. The education status was 65(69.1%) were 
illiterates, 29(30.8%) literates. The earning status was 
71(75.5%) were house wives, 23(24.4%) were job 
holders (employed) (Table-2) The duration of marriage 
in theses dowry deaths were 42(44.6%) were between 
1 to 2 years, 30(31.9%) were between 2 to 3 years 17 
(18%) were between 4 to 5, 5(5.3%) were between 
5 to 7 types of deaths were 54(57.4%) by hanging, 
26(27.6%) were burns 8(8.5%) strangulations 6(6.3%) 
poisoning (Table-3) The present findings were more 
or less in agreement with previous studies.(5)(6)(7)  The 
dowry menace prevails in Indian society irrespective of 
religions Caste and creed. Due to disturbance in the socio 
– economic setup there is huge gap between rich and 
lower middle class hence every lower class or middle 
class person wish to lead luxurious life like affluent 
society. This greedy attitude makes him to torture his 
better half to fetch money from her parents. This torture 
or violence ultimately ends in dowry death because 
most of the brides were 18-25 years and illiterates.(8) 
And don’t have courage to face the consequences

Most of the brides don’t want to express the torture 
given by husband and in-laws for dowry shake neither 
they are mature enough to revolt against their in laws 
and husband.(9) and decide to end their life by hanging or 
burn themselves because cloth, rope or kerosene oil  are 
easily available, moreover illiteracy and un employment 
make them helplessness 

In dowry death cases delay or in complete inquiry 
of magistrate attended by police. This delay leads to 

wrong interpretation of vital mortem changes on the 
body and some times certain vital findings or evidences 
can be missed.(10) 

Indian society is a gender biased this inequality 
makes parents of the girls worrisome and scared about 
future and security of their daughter hence pay huge 
amount of dowry and spend lavishly in the marriages. 
This attitude encourages husband and in-laws  to 
demand more dowry and start to torture the bride which 
claim the life of innocent bride

It is also noted that majority of dowry deaths take 
place in arranged marriages rather than love-marriages 
or inter caste marriages

Summary and Conclusion

The present study of dowry death in northern 
Maharashtra will be quite helpful to medico- legal 
expert, Judiciary and police department too because 
dowry death is a domestic violence within four walls of 
homes needs to be analyzed carefully and a wise study 
factors causing the violence may prevent a family to 
suffer from the menace of domestic violence. This study 
further advocates some factors which can eradicate 
dowry deaths or domestic violence are, educate the girls, 
employment of girls, and freedom to girls to choose 
their life partners. 

This research work is approved by ethical 
committee of Dr Ulhas Patil medical college Jalgon 
425309 Maharashtra
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Study of Skull Fractures in the Deaths of Road  
Accidents of Maharashtra Population
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Abstract

Out of 4266 cases of post mortem, the death due to skull fractures were 95(2.22%) were selected for study 
(35 females and 60 males).The age of these dead bodies who had skull fractures 13(13.6%) were 13-25 
years of age, 36(37.8%)were between 26-50 years of age, 15(15.7%) were between 51-75 years of age 
.Timing of day time accident death were  11(11.5%),  48(50.5%)accidents in the midnight, 36(37.8%) 
accidents had early in the morning. The types of skull fractures were 36(37.8%) linear fractures, 24/25 el 
had multiple skull fractures, 19(20%) has depressed fractures, 11(11.5%) skulls had involvement of base 
of skull. Types of scalp injuries were, 49 (51.5%) were hematoma (contusion), 21(22.1%) had laceration, 
19(20%) had contusion and laceration, 6(6.3%) had abrasion. Associated injured organs in the death of 
due to skull fractures were 12(12.6%) involvement of upper limb, 37(38.9%) had lower limb, 24(25.2%) 
had abdominal injury, 10(10.5%)  had injury to thorax, 12(12.6%)  injury to face and head. 35(36.8%)had  
SDH+EDH+SAN 29(30.5%) had SDA+SAH. 25(26.3%) had only sub-dual hemorrhage, 6.(6.3%)  had intra 
cerebral hemorrhage with lesion. This pragmatic approach to different types of skull fractures, hemorrhages 
at different age including both sexes will be quite help to know the exact cause of death.     

Key words:- Fractures, hematoma, meninges, lacerations.     
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Introduction

Skull fractures may be due to direct blow on the head 
by a solid object, crushing of the head between 2 solid 
objects or occasionally a fracture may be counter coup 
( opposite the point of impact). Fractures lineas follow 
paths of   least resistance though the vault between the 
reinforcing pillars, through the base within the fossae, 
not at the junctions of the fossae and along suture 
lines. All times of fractures directed towards the base 
will coverage on the body of sphenoid bone. In basal 
skull fractures bleeding from ear is common. Depressed 
fractured occurs when a piece of bone is displaced & 
pressed on the brain(1). A ring fracture of occipital bone 
above the foramen magnum occurs in, injuries when 

the base is jammed against the atlas. Skull fractures 
may be localized to the dome or base of the skull and 
may be linear, diastatic,  depressed for fragmented in 
shape. They may also be in the form of open or closed 
fractures (2)(3). Linear fractures may lead to cerebro 
cortical contusion or intracranial  hematoma. It is  also 
reported that 80% of the head injuries deaths,  due to 
intracranial  hematoma as compared to skull fractures(4). 
Hence attempt was made to study the different type of 
fractures, location of injury and types of hemorrhage at 
different parts of meninges and brain as well,  that exact 
cause  of mortality  can be evaluated.                                    

Material and Method

 Out of 4266 cases of post mortem 95 (2.22%) cases 
had head injuries carried out in the Ulhas Patil Medical 
College Hospital attached to (governmental hospital) 
Jalgoan-425309 (Maharashtra) studied various types 
of injures, having different types of skull fractures, 
intracranial hemorrhages, brain damage associated with 
other organ injuries, at  different ages, sexes were also 
noted. Apart from this time and seasons  of journey, if 
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the driver was under the influence of alcohol was also 
noted.   

Observation and Results

Table-1 – A  Study of different age groups deaths 
due to skull fractures, a= between 6 to 12 years were 
13(13.6%), b= between 13 to 25 years were31 (32.6%), 
c= between 26 to 50 years were 36 (3.7.8%), d= between 
51 to 75 year were 15(15.7%), β- Time of accidents 
was, 11(11.5%) deaths occurred in daytime, 48(50.5%) 
accidents  at night, 36(37.8%) at early in the morning.

Table-2 – study of types of skull fraction 36(37.8%) 
had linear fracture. 24(25.2%)had multiple skull 
fractures 19(20%) had depressed fractures. 11(11.5%) 
had  involvement  of base of skull fractures 5(5.2%) had 
separation of sutures. 

 Table-3 – Study of types scalp injury 49(51.5%) 
had hematoma (contusion) 21(22.1%) had laceration, 
19(20%) had both contusion and laceration, 6(6.3%) 
scalp had abrasion. 

Table-4- Associated, injuries with skull fractures 
12(12.6%)had injuries to upper limb, 37(38.9%) had 
lower limb injuries, 24(25.2%) had abdominal injuries, 
10(10.5%) had fractures of thorax including  sternum 
and ribs, 12(12.6%) had face and neck injuries including 
mandible and clavicle fractures.

Table-5- Types of hemorrhage observed in skull 
fracture autopsies 35(36.8%)

 Had hemorrhages in SDH+EDH+SAH. 29 (30.5%) 
ha SDH+SAH, 25(26.3)had only sub-dural  hemorrhage,  
6(6.3%) had intra cerebral  hemorrhage with lesions.  

Table-1: Age and time of Journey of these accidents related to head injuries                
      (No of patients 95)

Sl no Particulars  No of patients deaths Percentage (%)

1

Age of dead bodies 
6-12 years
13-25 years 
26-50 years 
51-75 years  

13
31
36
15

13.6
32.6
37.8
15.7

2

Timing of accidents
   (a)Day time
   (b) Night time
   (c) early in the morning 

11
48
36

11.5
50.5
37.8

Table-2: Study of types skull fractures         (No of patients )      

Sl no Particulars No of patients deaths Percentage (%)

1 Linear fractures 36 37.8

2 Multiple fractures 24 25.2

3 Depressed fractures 19 20.0

4 Base of skull involvement 11 11.5

5 Separation of sutures 05 5.2
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Table -3: Types of scalp injury types 

Sl no Particulars  No of cases Percentage (%)

1 Hematoma(contusion) 49 51.5

2 laceration 21 22.1

3 Contusion & laceration 19 20.0

4 Abarsion 06 6.3

Table-4: Associated injuries with skull fractures 

Sl no Organs involved No of cases Percentage (%)

1 Upper limb 12 12.6

2 Lower limb 37 38.9

3 Abdomen 24 25.2

4 Thorax 10 10.5

5 Face and Neck 12 12.6

Table-5: Types of hemorrhage observed in skull fractions of out psies                 (No of patients 96)

Sl no Types of Hemorrhage No of patients Percentage (%)

1 SDH+EDH+SAH 35 36.8

2 SDH=SAH 29 30.5

3 Subdural hemorrhage (only) 25 26.3

4 Intra cerebral hemorrhage with lesion 06 06.3

SDH= Sub dural hemorrhage

EDH= Extra dural hemorrhage  

SAH= Sub Arachnoid hemorrhage 

 Discussion

In The present study of skull fractures in deaths of 
road accidents of Maharashtra population  31(13.6%) 
were aged between 6 to 12 years 31 (32.6%) were aged 
between 13 to25,  36 (37.8%) were between 26 to 50 
years of age, 15(15.7%) were aged between 51-75 years 
.The time of accidents  was, 11(11.5%) death occurred 
in the  day time, 48-(50%) died in the night accidents, 
36(37.8%) died at early in the morning accidents. 
(Table-1 ). The types of skull fractures had 36(37.8%) 
linear fractures, 24 (25.2%) had multiple skull fractures, 
19(20%) had depressed fractures, 11(11.5%) had 
involvement of base of skull fractures, 5(5.2%) had 
separation of sutures (Table-2). The scalp had different 
types of injuries 49 (51.5%) had hematoma (contusion), 
21(22%) had laceration, 19(20%) contusion and 

laceration, 6(6.3%) scalp had abrasion (Table-3). The 
Associated injuries in the dead bodies due to skull 
fractures had 12(12.6%) upper limb injuries, 37(38.9%) 
had lower limb injuries, 24(25.2%) had, abdominal 
injuries, 10(10.5%) had fracture of thorax (including 
sternum, ribs vertebral column), 12(12.6%) had face 
and neck injuries including mandible and clavicle 
fracture. Hemorrhages observed in skull fractures, were 
SDH+EDH+SAH were 35(36.8%), SAD+SAH were 
29(30.5%). Only sub-dural hemorrhage were 25(26.3%), 
intracerebral  hemorrhage with lesion were6(6.3%). 
These findings were more or less in agreement with 
previous studies (5)(6)(7). As head is one of the most 
accessible and vulnerable because of visual, auditory 
and rotatory movements for smooth and safety driving 
the vehicles. Vehicle usage is related to age and gender 
of the population (8). Vehicle mobility and its perfect 
alignment has to be certified by competent mechanical 
authority, moreover the drivers must have knowledge 
types of roads, un-due turns, traffic rules, traffic 
congestion time, moreover time and duration of journey 
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also play vital role to prevent un-due risk and death of 
travelers. Hence night journey, journey during rainy 
season is highly condemned in India and abroad because 
accident are three times more prone in rainy season and 
night journey(9). Maximum victims of the skull fractures 
succumbed to death on the spot and within 5 to 6 hours 
of accidents. Scalp lacerations, followed by contusion 
are commonly associated with skull fracture(10).Linear 
fracture was commonly associated with extra dural 
hemorrhage, depressed skull fractures was associated 
with SDH. In vault fracture temporal bone and in the 
fracture of middle cranial fossa intra cranial hemorrhage 
and lesion  was observed. 

It is an established fact that skull bones has outer 
table, inner table and middle layer or table has diploie,  
moreover injury to inner table of bone of skull may not 
be visualized  on outer table of the skull because outer 
table of skull is brittle and inner was resilient and acts as 
shock absorber like  CSF to prevent any blow to skull, 
moreover brain in the living persons is in semi-liquid 
state hence absconds any heavy blow on head, but as it 
contains many vital centers like CVS, respiratory hence 
sudden death occurs if any minute lesion or injury is 
found in these areas.               

Summary and Conclusion

The present study of skull fractures in the death of 
Road accident in Maharashtra will be quite helpful to 
medico legal experts, police and judiciary official to 
correlate the age, time of journey, types of fractures 
sites of hemorrhages will certainly helps to introspect, 
to review the causative factors, which lead to death due 
to skull fractures. Two factors which encourages the  
road accidents in India and globally are (1) people are 
un aware or ignorant of traffics rules (2)Disobedient of 
traffics rules and fearless to consequent punishments. 
Hence stringent rule have to be imposed and awareness 
has to be created among illiterates, moreover sale of 
alcohol shops must be away from national highways. 
In addition to this pedestrians must be aware of traffic 
rules, alcoholic pedestrians must not be allowed to walk 
on roads. Ban on alcoholic use, awareness of traffics 
rules surely reduce such fatal accidents which leaves 
back most of the dependents orphan. 
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 Abstract

Purpose: The aim of the study was to evaluate and compare the shear bond strength of porcelain repair 
system using Ni-Cr and Co-Cr alloys. 

Method: Thirty discs of base metal alloy were fabricated and divided into 5 subgroups Control,,Roughened 
with the diamond point, Air abrasion/ Sandblasting Hydrofluoric acid treatment ,Phosphoric acid treatment. 
Shear bond strength testing and mode of failure was  evaluated  using ANOVA and Post Hoc Tukey Test,

Results: The least bond strength was seen in  the control group and the highest in Air abrasion  followed by 
hydrofluoric acid.

Conclusion: Use pf  intraoral porcelain repair may be considered as the viable and economical treatment 
option,

Key words: Intraoral, ceramic repair

Introduction

Ceramometal prosthesis is widely used in clinical 
scenarios on account of its accepted properties. There 
have been problems associated with fracture of the 
ceramic from the metal surface. Patients may view the 
loss or fracture of porcelain from a crown or bridge as 
a dental problem in need of urgent repair.  The metal 
ceramic restoration can fracture in the form of chipping 
or de-veneering due to bond failure between metal and 
ceramic Replacement of the entire prosthesis is not 
necessarily the most practical treatment for obvious 
economic reasons, the complexity of remaking the 
prosthesis and time factor. Also new porcelain cannot 
be added to an existing restoration intraorally, so the 
porcelain repair system allows porcelain fracture to 
be fixed without prosthesis removal. The method of 
surface pretreatment of ceramic and metal before repair  
plays a role in success and longevity of the ceramic 
restoration  The most common method of pretreatment 
includes etching with hydrofluoric acid followed by 

primer containing organo silane where the acid reacts 
with the glass matrix that contains silica and forms 
hydrofluorosilicates, The glass matrix is selectively 
removed and crystalline structure is exposed. As a result 
, surface of the ceramic is rough which is conditioned 
for micromechanical retention on the ceramic surface. 
This roughly etched surface  provides more energy 
prior to combining with silane  solution.  Alternative 
methods include microabrasion or air abrasion followed 
by tribochemical coating of the microblasted surface 
modified silica, laser etching , plasma pre treatment  of 
metal ceramic.There are very limited numbers of studies 
conducted to evaluate the shear bond strength of various 
intraoral porcelain repair systems to ceramic and metal 
substrates after different surface treatments. In addition, 
to the best of author’s knowledge none of the previous 
studies has comparatively evaluated the shear bond 
strength of porcelain repair system using two different 
metal ceramic alloys (Ni-Cr and Co-Cr). In view of the 
above consideration, the aim of the study was to evaluate 
and compare the shear bond strength of porcelain repair 
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system using Ni-Cr and Co-Cr alloys. 

Materials and Method

Thirty discs of each base metal alloy (Ni-Cr: 
Wiron 99, Bego and Co-Cr: Wirobond C, Bego) were 
fabricated 15mm x 4mm in height on one half and 
2mm height on another half, to create a semi-circular 
step of 2mm depth . The ceramic material (Ceramco-3, 
DENTSPLY) was  added to the semi-circular step and  
fired and glazed  . All the thirty samples in each group 
were then divided randomly into different sub-groups 
for further treatment. 

Control (I-A & II-A)- No surface modification 
was carried out for the control group. Manufacturer’s 
(Ivoclar Vivadent) were followed for the control group. 
All these steps of the control group were repeated for 
the other sub-groups after carrying out their respective 
surface treatments.

Roughened with the diamond point (I-B & II-B)- A 
blue band diamond point and airotor were used to create 
the surface roughness. Both the metal and ceramic 
surface was roughened.

Air abrasion/ Sandblasting (I-C & II-C)-  sandblasting 
with50μm of an Al2O3 ,rinsed ultrasonically  cleaned 
and dried thoroughly with the oil-free compressed air.

Hydrofluoric acid treatment after air abrasion (I-D 
& II-D)- Treated with air abrasion as rinsed and dried 
thoroughly, the ceramic half of the sample was further 
treated with 9% Hydrofluoric acid (Ultradent).for 60 
sec. 

Phosphoric acid treatment after air abrasion (I-E 
& II-E)- Air abraded, rinsed, dried thoroughly, the 
metal half of the sample was further treated with 37% 
Phosphoric acid (3M ESPE). for 60 sec. as per the 
manufacturer’s instructions. 

Thermocycling- All the samples were subjected to 
thermocycling to simulate oral conditions. 1

Shear bond strength testing was done with  universal 
testing machine (INSTRON 3366) at  a cross head speed 
of 0.5mm per minute and a constant automatic load The 
mode of failure was  evaluated visually  and classified 
as- 

• Adhesive

• Cohesive

• Combination. 

Statistical Analysis

ANOVA” test  followed by post-hoc Tukey’s test 
and level of significance kept at 0.05 was used.

Results

The Shear Bond Strength (SBS) is presented in 
Table- 1 & 2. The graphical representation showed the 
mean values of Shear Bond Strength (SBS) in MPa. 
After the Shear Bond Strength (SBS) testing, all the 
samples were analyzed visually to determine the type of 
fracture. (Table- 3)

Discussion

The maximum values of SBS were obtained for the 
samples treated with Air-abrasion and Air-abrasion + 
HF acid. This was in agreement with previous studies 
done by Kumbuloglu et al, 2003;2 Ozcan et al, 2006;3 
Gourav, et al, 20134 who concluded that the roughened 
surfaces do not necessarily provide a better bond 
strength. This suggests that the bond between composite 
and porcelain/ metal combined surfaces depends mainly 
on micromechanical retention. In addition, the bond 
strength values may be related to the effectiveness of 
silane agent on the porcelain part and the process of 
porcelain etching. The same findings were confirmed 
by Valian A, Moravej-Salehi E, 20145 in the scanning 
electron microscopic study. The findings of this study 
are in agreement with the study carried out by Chung 
& Hwang, 1997.6 No significant differences (p≤ 0.001) 
were found between samples treated with sandblasting 
or in combination with HF acid. The durability of the 
bond values under the stresses of the oral environment is 
important for clinical predictability of dental materials. 
Usually, dental materials are subject to mechanical, 
thermal, and chemical stresses in the mouth during oral 
functions. Exposing the specimens to thermocycling 
speed up the diffusion of water between the composite 
resin and the ceramic. Changing the temperature create 
stress at the interface of the two materials because of 
different coefficient of thermal expansion.. Water storage 
and thermocycling resulted in decreased values in SBS 
of PFM bonded to the resin. The results of this study 
are in agreement with the previous studies carried out 
by Kupiec et al, 19967, Haselton et al, 20018, Petridis et 
al, 2003.9 Kim et al, 2003.10 The durability of composite 
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resin to porcelain formed with the chemical agent was 
markedly inferior to alteration of the porcelain surface 
with either aluminum oxide air abrasion or a combination 
of both. In this context the results of this study are in 
accordance with the study carried out by Appeldoorn 
et al, 199311 in which the mean bond strength value was 
12.6MPa after thermocycling for samples treated with 
HF acid and the using of Monobond-S (silane) with the 
porcelain repairing kit. The high difference between the 
linear coefficient of thermal expansion of porcelain 12 
ppm/℃ and the hybrid composite (used in our study for 
repair) 26 ppm/℃. 

All the fractures in both the control groups (I-A and 
II-A) were adhesive in nature while all the fractures in 
the other groups were termed a combination of adhesive 
and cohesive. The findings of this study are in agreement 
with the study conducted by Oh & Shen, 200312 
regarding cohesive failure in-form of multiple fractured 
for the samples that treated with aluminium oxide 50μm, 
HF acid or a combination of both. Cohesive failure is 
usually recognized to increase the bond strength value 
because of the fracture propagation through the bulk 
material of the bonded material. Similar findings were 
also reported in the previous studies done by Della 
Bona & Van-Noort, 199513; Kato et al, 199614; Kupiec 
et al, 19967; Madani et al, 200015; Knight et al, 200316 in 
samples treated with the HF acid and silane. The type of 
fracture modes observed in the present study coincides 
with the type of failures of the study conducted by 
Thurmond et al, 1994.17The observed values of mean 
SBS of this study are in agreement, as the treated 
samples with the mean SBS value of 13MPa or above 
showed a cohesive type of failures. Results of the present 
study for the treatment with the diamond point are in 
accordance with the previous study carried out by Pratt 
et al, 198918 who showed the combined failure after SBS 
testing. The SBS values obtained after air-abrasion plus 
phosphoric acid group (I-E, II-E) was comparatively 
lesser than sub-groups treated with air-abrasion alone 
(I-C, II- C) and air-abrasion plus HF acid (I-D, II-D). 
This finding the study are in accordance with the Ozcan 

et al, 2006.19 The application of phosphoric acid after 
airborne-particle abrasion possibly removed the silica 
from the metal surface. Therefore, chemical bonding of 
the silane to the silica deposited on the substrate might 
not have occurred. This might have resulted in the lower 
bond strength, which was comparable to the mechanical 
surface roughening as seen with the diamond point (I-
B, II-B). This finding is in contrast with the study by 
Kalra, et al, 201520 as they reported the highest bond 
strength value after treatment with air-abrasion plus 
40% phosphoric acid treatment. This could be due to 
the difference in concentration of phosphoric acid 
used in their study. Dental casting alloys with high and 
low noble metal contents are widely used in dentistry. 
Corrosion of alloys occurs in oral environment and the 
biocompatibility of dental casting alloys is a critical 
issue as these alloys are in long-term intimate contact 
with oral tissues. The biocompatibility may correlate 
with elements of dental casting alloys. This effect is 
especially pronounced for nickel-based alloys. Can, 
Akpınar, Aydın in 200721 studied the elemental release 
of dental casting alloys into cell culture medium and 
artificial saliva, the results of their study revealed that 
Ni ions released from both the polished and sandblasted 
alloy surfaces were higher than Cr and Mo ions all the 
time. Also, in recent years the use of Co-Cr alloys in 
many countries is on rise to replace Ni-Cr alloys. This is 
mainly due to the increased concern regarding the toxic 
effects of Ni on the human body. 

Graph 1: Mean values of Shear Bond Strength (SBS) in 
MPa.
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Table- 1 Mean SBS values, for Ni-Cr Group

Group Name N Minimum Maximum Mean Std. Deviation

I-A (Control Group) 06 6.17 8.98 7.493 1.182

I-B (Roughened with diamond point) 06 12.05 19.69 15.09 2.757

I-C (Air abrasion) 06 16.91 21.79 19.25 1.952

I-D (Air-abrasion + HF acid) 06 15.08 20.02 18.12 1.708

I-E (Air-abrasion + Phosphoric acid) 06 13.18 16.91 15.15 1.459

p value <0.001

Table 2: Mean SBS values, for Co-Cr Group 

Group Name N Minimum Maximum Mean Std. Deviation

II-A (Control Group) 06 7.92 10.12 8.925 0.81

II-B (Roughened with diamond point) 06 10.84 20.7 15.69 3.473

II-C (Air abrasion) 06 14.82 20.49 17.68 1.855

II-D (Air-abrasion + HF acid) 06 17.85 20.97 19.76 1.343

II-E (Air-abrasion + Phosphoric acid) 06 12.08 17.63 15.47 2.38

p value <0.001

Groups Adhesive Cohesive Mixed

I-A (Control Group)

Table- 3: Mode of Failure 

I-B (Roughened with diamond point)

I-C (Air abrasion)

I-D (Air-abrasion + HF acid)

I-E (Air-abrasion + Phosphoric acid)

II-A (Control Group)

II-B (Roughened with diamond point)

II-C (Air abrasion)

II-D (Air-abrasion + HF acid)

II-E (Air-abrasion + Phosphoric acid)

Graphical representation showed the mean values of Shear Bond Strength (SBS) in MPa.
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Conclusion

The use of the intraoral porcelain repair can be 
considered as the viable and economical treatment 
option, which can be used with both the base metal 
alloys with any remaining thickness of porcelain.
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Abstract

Introduction: There is abundant use of chemicals in the environment for increasing the productivity and 
growth of crops which leads to million cases of pesticide poisoning every year. Pesticides mainly inhibit 
cholinesterase enzyme which results in excess accumulation of acetylcholine resulting in severe problems 
in nervous, reproductive, immune and endocrine systems in addition to various chronic diseases like cancer. 
Objectives:To assess extent of derangement of inhibition of cholinesterase enzyme in pesticide sprayers 
of Satara District. Method: In present study, 40 pesticide sprayers with age group of25-35 years were 
selected as subjects. 40 healthy farmers of same age, not involved in spraying activity were taken as control 
group. A detail history and anthropometric measurements of both groups were taken. Blood sample was 
collected in plain bulb and serum was separated out for the analysis of cholinesterase by DGKC method. To 
find out significance level, comparison of mean and SD of both groups was done by using Unpaired t test. 
Results: There was highly significant decrease in serum AChE(P value < 0.0001) among pesticide sprayers 
as compared to control group. Conclusions:To create awareness in pesticide sprayers, about hazardous 
effect of pesticides was main goal of the study.

Keywords:  Pesticides, cholinesterase inhibition.

Introduction

In modern agricultural practices, more use of 
chemicals isfor increasingtheproductivity of crops, use 
of morefertilizersis for increasing the growth of crops 
and use of more pesticidesis forprotectingthe crop 
against the pests.[1] Butin the nervous system,pesticides 
mainly inhibit cholinesterase which results in excess 
accumulation of acetylcholine.  About 60% decrease in 
cholinesterase activity can producesome non-specific 
and relatively mild symptoms like vertigo, vomiting, 
tightness of the chest, nausea, wheezing, shortness of 
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breath, anxiety, increased salivation, diarrhoea, increased 
sweating, increased lacrimation and constriction of the 
pupils. [2]

Respiratory paralysis along with weakness in 
proximal limbs and muscles of neck takes place in 
case of methamidophos and fenthion poisoning. [3]

Intermediate syndrome coincides with long term 
inhibition of cholinesterase enzyme due to continuous 
exposure of pesticides and not due to muscle 
fibers necrosis. When it was clinically as well as 
electromyographically studied, then it was noticed that 
there was dysfunction of presynaptic and postsynaptic 
neuromuscular transmission. [4]In severe poisoning, 
greater depression of cholinesterase may cause 
pulmonaryedema, unconsciousness and finally death. 
[5]Estimation of acetylcholinesterase activity is central 
indicator for the exposure of organophosphate and 
carbamate pesticides. [6]So cholinesterase monitoring in 
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present study was mainlyprojected for the prevention 
of additional exposure of pesticide in pesticide sprayers 
having depressed cholinesterase activities, which avoids 
further episodes of pesticide poisoning in pesticide 
sprayers.[7]

Major problems develop in nervous, reproductive, 
immune and endocrine systems in addition to various 
chronic diseases like cancer. [8]Due to these harmful 
effects of pesticides,its use becomescontroversial. 
In “silent spring” by RachelCarson publication, they 
mention the harmful effects of DDT, and its use was 
banned in the year 1962 in agriculture. Other harmful 
pesticides were also banned byEnvironmental Protection 
Agency (EPA).In 1983,ethylene dibromide (EDB)was 
banned due to theircarcinogenic and mutant effect. [9]In 
foreign countries some pesticides were banned due to 
their harmful effects, but still in India few of them are 
used in various places because of unawareness about 
their side effects. Somestudy regarding side effects of 
pesticideshas been done in different partsof India but 
very little work has been done in western Maharashtra. 

Therefore main purpose of the present study is to 
make pesticide sprayers aware about harmful effects 
of pesticides and to avoid further attack of pesticide 
poisoning. Aim of the present study is to determine the 
prevalence of inhibition of acetylcholinesterase enzyme 
in pesticide sprayers of Satara district as compared with 
control group.

Materials & Method

In present study, 40 pesticide sprayers with age 
group of25-35 years were selected as subjects. 40 healthy 
farmers of same age, not involved in spraying activity 
were taken as control group. Both groups were similar 
in socio-economic status. The study was conducted 
in Satara District from November 2017 to Feb 2018. 
Prior to starting research, approval from Institutional 
Ethics Committee (IEC) was taken. Sprayers were 
exposed to pesticides for 7-8 years, on an average. A 
detail history of both groups was taken using questions 
related to duration of work, smoking habits and diet.
Anthropometric measurements like height and weight 
were measured for each participant. Informed written 
consent from all the subjects and controls was taken.

Inclusion criteria:Male pesticide sprayers having 
exposure to pesticides for about 7-8 years and age group 
between 25-35 yrs were included in thisstudy. 

Exclusion criteria:  Subjects having any kind of 
illness like diabetes mellitus, malignancy, tuberculosis, 
hepatitis and renal diseases were excluded from the 
present study. 

Control subjects were selected randomly who were 
not involved in pesticidespraying activity and having 
same age group and socio economic status.Female 
subjects were excluded from this study.

Collection of blood sample:Blood sample was 
collected in plain bulb by puncturing antecubital vein. 
After 30 min of collection, serum was separatedout 
bycentrifugation at 3000 rpm for analysis of acetyl 
cholinesterase.

Measurement of acetyl cholinesterase:Serum acetyl 
cholinesterase was measured by DGKC method using 
Agappe kit.[10]

Principle:Cholinesterase catalyses the hydrolysis 
of butyrylthiocholine substrate forming butyrate and 
thiocholine.

Butyrylthiocholine + H2OCHE      Thiocholine + 
Butyrate

Thiocholine reduces hexacyanoferrate (3) to 
hexacyanoferrate (2)

Thiocholine + hexacyaniferrate (3)    →    
Hexacyanoferrate (2)

The decrease in absorbance is followed at 405 nm 
and is proportional to the activity of cholinesterase in 
the sample.

Reference Range:

Females    : 3930 – 10800 U/L.

Males        : 4620 – 11500 U/L.

Statistical Methods: 

For statistical analysis SPSS version-20 was used. 
Mean and standard deviation was calculated for each 
variable. To find out significance level, Un-paired t test 
was used. The difference was significant, if P< 0.001***, 
P< 0.01**, P< 0.05* when compared to control.
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Results

Table 1: Mean and standard deviation of anthropometric measurements of control group and pesticide 
sprayers.

Group
Control  group
Mean ± SD
  (n=40)

Pesticide  sprayer  group
Mean ± SD
(n= 40)

p value

Age in years 30.35 ± 3.06 31.40 ± 2.78 0.11

Weight in kgs 64.22 ± 3.56 62.52 ± 3.76 0.04*

Height in cms 167.54 165.98 0.22

Table 2: Mean and standard deviation of Cholinesterase in control and pesticide sprayers.

Biochemical Parameters

Control Subjects
(N =40)

Pesticide Sprayer
(N =40)

t value P value

Mean ± SD 
Min – Max

Mean ± SD 
Min – Max

Cholinesterase(IU/lit)*** 7503.8 ± 216.63
7118.0 – 7854.0

5350.2 ± 179.70
5010.0 – 5619.0 48.39 <0.0001

There was significant decrease in Cholinesterase (t= 48.39, P value < 0.0001) in pesticide sprayers as compared 
to controls.

Discussion

Table I shows no statistical difference in age and 
height of control group and pesticide sprayer group. 
(P>0.05)

Both in chronic and acute phase, pesticide induces 
several severe harmful effects on human health as well 
as in animals. Chronic effects are the effects developed 
at low levels of exposure for long period of time. It may 
lead to major venomous health impacts such as cancers, 
immune system dysfunction, neurological damage 
and reproductive and endocrine disruption. [11] For this 
reason, analysis of blood samples of pesticide sprayers 
was compared with that of control group in present study.
Estimation of cholinesterase levels have been generally 
used for monitoring the pesticide toxicity because there 
is a strong association between cholinesterase activity 
and pesticide exposure. [12]

Normal mechanism of action of acetylcholinesterase 
is to terminate neurotransmission produced 
by acetylcholine. Acetylcholine is liberated at 
synaptic cleft in response to nerve stimuli. Enzyme 
acetylcholinesterase, which is present in the synaptic 
cleft destroys excess amount of liberated acetylcholine. 
But if there is low level of acetylcholinesterase 
then excessive nervous stimulation results in to 
culminating respiratory failure and death takes place.
[13] Acetylcholinesterase can be synthesized in variety 
of cells like muscle cells, neurons and erythrocytes and 
is found in axons of cholinergic neurons, dendrites, 
perikaryon, cholinergic synapses and postjunctional 
motor end plates. There is separate gene encoding 
for butyrylcholinestarase. It is also called plasma 
cholinesterase or pseudocholinestarase, found in plasma, 
liver and glial cells. Function of butyrylcholinestarase 
is not clearly understood but it may scavenge AchE 
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inhibitors such as carbamates and organophosphates. 
Acetylcholinesterase hydrolyzes acetylcholine faster 
than butyrylcholinestarase, whereas pesticides inhibit 
both the enzymes. [14]Pesticides inhibit action of both 
cholinesterases; serum acetylcholinesterases and 
RBC acetylcholinesterases (chain enzymes present 
in red blood cell). When compared,the activity of 
serum acetylcholinesterases reduces more rapidly,than 
that of RBC acetylcholinesterases. For this reason, 
in organophosphorus poisoning, activity of serum 
cholinesterases reduces before the activity of RBC-ChE. 
So serum AChE activity is a determination of chronic 
exposure to pesticides.[15]

In the present study, there was highly significant 
decrease in serum AChE(P value < 0.0001)among 
pesticide sprayers as compared to control group. 
Decreased cholinesterase levels may be due to its 
inhibition by pesticides. This causes accumulation 
of excess amount of acetylcholine in both peripheral 
as well as central cholinergic receptors which further 
cause over stimulation of cholinergic system and leads 
to subsequent paralysis.[16]AChE is the primary site  
for the action of pesticides. There is carbomylation of 
active serine residue of the enzyme, causing cholinergic 
hyperactivity. [17]In short, pesticides inhibit carboxylic 
ester hydrolase of AChE by phosphorylation of serine 
hydroxyl group which is present at active site of 
enzyme.[18]Many authors also noticed that exposure to 
organophosphates and carbamates inhibits cholinesterase 
activity.[19]Inhibition of cholinesterase activity is one 
of the important biomarkers of pesticide exposure.[20]

Hazarika et al. (2003) noticed  that anilofos or malathion 
or their combination significantly decreases AChER in 
pesticide exposed group as compared with control.[21]

Present study is also in agreement with these findings. 
According to Rawi (1984) pyrethroiddecamethrin 
caused prolonged decrease in AChE activity in rats 
after single dose of administration. But to be sure, the 
main effect of pyrethroiddecamethrin is on sodium 
and chloride channels. They close voltage sensitive 
sodium channels very slowly and in this way alter the 
gating characteristics.[22] As a result there is increase in 
influx of Na+ into the synaptic terminals which leads to 
hypopolarization of the synaptic membrane and makes 
it hyperirritable. Therefore, this increases the release 
of neurotransmitter acetylcholine along with decreased 
activity of AChE.[23]

This might be another reason for excess release 
of acetylcholine in the synaptic cleft. But the further 
complication may be that, the excess amount of 
acetylcholine released might not be destroyed by 
AChE, because AChE has already been inhibited by 
pesticides. So, noAChE is available for the destruction 
of acetylcholine. Therefore, there will be excess release 
and accumulation of acetylcholine in the synaptic cleft. 
Diminished levels of acetylcholinesterase up to 60% of 
baseline and excess accumulation of acetylcholine may 
lead to development of some non-specific symptoms 
such as vertigo, nausea, anxiety, vomiting, diarrhea, 
asthma like tightness of the chest, increased sweating, 
increased salivation, wheezing, shortness of breath, 
increased lacrimation, constriction of the pupils and 
malaise. [24]Cholinergic syndrome is most important 
neurotoxic disorder caused by pesticides. [25]

The most important pesticide intoxication is 
muscarinic syndrome and nicotinic syndrome. In 
muscarinic syndrome, action of acetylcholine is on 
smooth muscles, exocrine glands and heart. It also 
increases sweating, tearing and bronchial secretion. 
It alters gastrointestinal tone which causes nausea, 
vomiting, diarrhea and elicits urinary incontinence, 
bronchospasm, meiosis, and bradycardia. [26] The 
acronym MUDDLES was proposed for the chief 
inhibitory effects of pesticides on AchE,like meiosis, 
urination, diarrhea, diaphoresis, lacrimation, excitation 
of CNS and salivation. [27]

While in nicotinic syndrome, acetylcholine 
accumulates at motor nerve endings in the autonomic 
ganglia which further leads to tremors, spasms, 
hypertonicity, hyperreflexia, paralysis, or muscle 
weakness and stimulates the sympathetic autonomic 
ganglia causing tachycardia, pallor, hyperglycemia, and 
hypertension. Additional effects on the central nervous 
system (CNS) include anxiety, headache, dizziness, 
ataxia and memory disorders, seizures, respiratory 
depression and coma. These pesticides can reversibly or 
irreversibly stabilize the covalent bonds with the serine 
residues at active site of acetylcholinesterase to prevent 
natural function of this enzyme. [26]

In a study conducted in Srilanka by Smit et al. 2003, 
it was observed that there was impairment in conduction 
of sensory and motor nerves due to inhibition of 
enzyme AchE. This effect may be due to long term 
exposure of organophosphorus compounds. [28] So 
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decrease in AChE level in present study reflects high 
degree of pesticides absorption in pesticide sprayers.
Cholinesterase monitoring is very much useful in those 
pesticide workers who do not show any symptoms but 
have depressed cholinesterase levels. This is mainly for 
the prevention of further poisoning effects of pesticide. 
[29]Various literatures show that long term exposure of 
pesticides decrease cholinesterase level without any 
clinical manifestations. [30]

Conclusion

The majority of farmers in present study were not 
aware about health hazard produced due to improper 
handling of pesticides.So to create awareness in pesticide 
sprayers, about hazardous effect of pesticides was the 
most important process. Educating them regarding the 
use of personal protective equipmentswhile handling of 
the pesticideswas an important and essential part of the 
study.They were alsoencouraged to diminishthe use of 
pesticides andwere made more attentive about safe and 
harmless useof bio-pesticides and organic farming.

Conflicts of Interest: None.

Source of Funding: KIMSDU, Karad.

Ethical Clearance: Institutional Ethics committee 
(IEC) from KIMSDU, Karad approval taken priory.  

References

1. Richter ED, Chlamtac NA, pesticides, and cancer 
revisited. Ames, pesticides, and cancer revisited. Int 
J Occup Environ Health.2002; 8:63-72.

2. Ames RG, Brown SK, Mengle DC et al. 
Cholinesterase activity depression among California 
agricultural pesticide applicators. Am J Ind Med 
1989; 15:143–50.

3. Thompson JW, Stocks RM. Brief bilateral vocal 
cord paralysis after insecticide poisoning. A new 
variant of toxicity syndrome. Arch Otolaryngol 
Head Neck Surg 1997; 123:93–6.

4. De BJ, Vanden NK, Colardyne F. Intermediate 
syndrome in organophosphorus poisoning: a 
prospective study. Crit Care Med 1993; 11:1706–
11.

5. Namba T. Cholinesterase inhibition by 
organophosphorus compounds and its clinical 
effects. Bull World Health Organ 1971; 44:289–

307.

6. Grace JO, Hans K et al. self reported symptoms and 
inhibition of acetylcholinesterase activity among 
Kenyan agricultural workers. Occup Environ Med. 
2000; 57:195–200.

7. Brown SK, Ames RG, Mengle DC. Occupational 
illnesses from cholinesterase inhibiting pesticides 
among agricultural applicators in California, Arch 
Environ Health 1989; 44:34–9.

8. Mostafalou S, Abdollahi M. Pesticides and human 
chronic diseases: evidences, mechanisms, and 
perspectives. Toxicol Appl Pharmacol 2013; 
268(2):157–177.

9. Andersson H, Tago D, Treich N Pesticides and 
health: A review of evidence on health effects 
valuation of risks, and benefit-cost analysis. 
Toulouse School of economics 2014; 24: 203: 295.

10. Tietz, Text book of clinical chemistry, 2nd Edition, 
Brutis, Ashwood (1994).

11. Sanborn MD, Cole D, Abelsohn A and Weir E, 
Identifying and managing adverse environmental 
health effects: 4. Pesticides, CMAJ 2002, 166, 
1431-1436.

12. Mourad TA. Adverse impact of insecticides on 
the health of Palestinian farm workers in the Gaza 
Strip: a hematologic biomarker study. Int J Occup 
Environ Health 2005; 11:144–9.

13. Costa LG. Interaction of neurotoxicants with 
neurotransmitters system. Toxicology 1988; 49:359-
366. 

14.  Loewenstern O, Bartels CF et al. Genetic 
predisposition to adverse consequences of anti-
cholinesterases in atypical BCHE carriers. Nat Med 
1995; 10:1082-1085. 

15. Jaga K, Dharmani C. Sources of exposure to and 
public health implications of organophosphate 
pesticides. Rev Panam Salud Publica 2003; 
14(3):171–185.

16. Padilla S. Regulatory research issues related to 
cholinesterase inhibition. Toxicolog 1995; 102:215–
20.

17. Fukuto TR. Mechanism of action of 
organophosphorus and carbamate insecticides. 
Environ. Health Persp. 1990; 87:245-254.

18. Yurumez Y, Durukan P, Yavuz Y, Ikizceli I et al. 



 Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4         213       

Acute organophosphate poisoning in university 
hospital emergency room patients. Intern 
Med. 2007; 46(13):965–969. 

19. Lander F, Lings S. Variation in plasma 
cholinesterase activity among greenhouse workers, 
fruitgrowers, and slaughtermen. Br J Ind Med 1991; 
48:164–6.28:619–27.

20. Meena K, Gupta P et al. Endrin induced toxicity 
in normal and irradiated rats. Environ. Res.1978; 
16:373-382. 

21. Hazarika A, Sarkar SN, Hajare S, Kataria M et al. 
Influence of Malathion pretreatment on the toxicity 
of anilofos in male rates: a biochemical interaction 
study, Toxicol 2003; 185: 1-8. 

22. Bardberry SM., Cage SA., Proudfoot AT. and 
Allister VJ. Poisoning due to pyrethroid, Toxicol. 
Rev. 2005; 24:93-106. 

23. Rao G and Rao K. Inhibition of monoamine 
oxidase-A of rat brain by pyrethroid: an in vitro 
kinetic study, Mol. Cell Biochem. 1993; 124:107-
114.

24. Ames RG, Brown SK, Mengle DC, et al. 
Cholinesterase activity depression among California 
agricultural pesticide applicators. Am J Ind Med 
1989; 15:143–50.

25. Jokanović M, Kosanović M. Neurotoxic effects 
in patients poisoned with organophosphorus 
pesticides. Environ Toxicol Pharmacol. 2010; 
29(3):195–201.

26. Barr DB, Needham LL. Analytical methods for 
biological monitoring of exposure to pesticides: a 
review. Journal of Chromatography B 2002; 778: 
5-29. 

27. O MM. Clinical evaluation of pesticides exposure 
and poisonings. Lancet, 1997; 349:1161-1166.

28. Smit LA, Van-Wandel-de-Jodi BN, Heedrik D. 
Neurological symptoms among Srilankan farmers 
occupationally exposed to acetylcholinesterase- 
inhibiting insecticides. Am. J. Ind. Med. 2003; 44, 
254-64.

29. Brown SK, Ames RG, Mengle DC. Occupational 
illnesses from cholinesterase inhibiting pesticides 
among agricultural applicators in California, 1982–
5. Arch Environ Health 1989; 44:34–9.

30. Aldridge WN. The name of the reaction of OP 
compounds and carbamates with esterases. Bull. 
World Health Org.1971; 44:25.



A Comparative Evaluation of the Effect of Different Incisal 
Preparations on the Fracture Resistance and Fracture Pattern 

of Mandibular Anterior Porcelain Laminate Veneers Using 
Two Different Materials- An In Vitro Study

Nupur Vaidya1, Shobha Rodrigues2, Puneeth Hegde3, Thilak Shetty4, Umesh Pai3,  
Mahesh M3, Sharon Saldanha5

 1Post-graduate Student, 2Professor and Head, 3Associate Professor, 4Professor, 5Assistant Professor, Department of 
Prosthodontics, Manipal College of Dental Sciences, Mangalore, Manipal Academy of Higher Education.

Abstract

Purpose: To evaluate the effect of different incisal preparations on the fracture resistance of mandibular 
anterior veneers with the use of two routinely indicated ceramics. 

Method: 35 typodont teeth were randomly allocated to 3 groups according to the design (Group I Leucite 
reinforced glass ceramic, Group II Lithium disilicate glass ceramic and Group III Control). Veneers were 
fabricated and cemented using Rely X cement, and were tested under oblique loading to evaluate their 
fracture resistance and pattern. ANOVA and Post hoc Tukeys test were used to evaluate fracture strength and 
and Chi square test to evaluate fracture patterns (p<0.01)

Results: 1 mm butt joint lithium disilicate group showed significantly higher  compressive strength .

Conclusion: Both leucite and lithium disilicate may be used to restore mandibular anteriors with the butt 
joint being the most favourable design
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Introduction

Porcelain laminate veneers (PLV)) are indicated 
in aesthetically challenging situations. The success of 
these veneers are attributed to excellent aesthetics, need 
for less tooth reduction, easy fabrication and adequate 
mechanical characteristics in most clinical situations. 

PLV’s is the first choice of treatment in malformed 
discoloured  maxillary anterior teeth with sufficient 
thickness. A porcelain laminate veneer requires 
sufficient amount of tooth bulk in order to provide  

sufficient thickness for the porcelain to be stronger.  
Design of the restoration should be such that tensile or 
shear forces must be avoided. Studies evaluating clinical 
performance of porcelain laminate veneers restoring 
maxillary anteriors estimate success rates of 98.4% at 
5years and 94.4% at 12 years respectively.1,2

Current literature indicates that a lot of research 
is directed towards the use of PLV’s for the aesthetic 
enhancement of the maxillary dentition The obvious 
reason for not indicating mandibular porcelain laminate 
veneers are multifold; firstly mandibular incisors are 
considered without doubt, to be the smallest teeth with 
respect to the adult human dentition.3,4

In addition they are constantly subjected to angled 
loading on the incisal one-third especially during 
mastication, protrusive movements or parafunctional 
activities. This dilemma often forces the dentist to leave 
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severely attrided incisors unrestored, compromising 
patient’s aesthetics and leading to dissatisfaction for 
both the dentist and patient. Almost half the amount 
of tooth reduction is required for a porcelain laminate 
veneer as compared to the tooth reduction for a full 
contour restoration. Hence, in view of preserving 
sound tooth structure and in the process, enhancing 
the strength of the tooth-restoration complex; extended 
veneer preparation can be considered in favor of full 
coverage restorations for both vital and root-canal 
treated mandibular incisors.3,5,6

Inconclusive and insufficient data exists in literature 
regarding the effect of design on the fracture resistance 
of mandibular incisors. The aim of the present study 
was to evaluate this effect with the use of two routinely 
indicated ceramics leucite reinforced and lithium 
disilicate glass ceramic, for porcelain laminate veneers. 

Materials and Method

35 Typodont Mandibular incisors (model AG3, 
Frasaco, Tettnang, Germany) were coated uniformly 
with a thin layer of medium body elastomeric impression 
material (Reprosil; Dentsply Caulk) up to 1mm from the 
CEJ to simulate the cushioning effect of the periodontal 
ligament surrounding natural teeth7 and  mounted in 
self cure acrylic resin (Coltene Whaledent Pvt. Ltd);. 
The teeth were oriented perpendicular to the horizontal 
plane with the help of the Dental Surveyor. All the 
specimens were then finished and polished and divided 
into 3 groups based on the material used and the incisal 
reduction done

Group 1. Leucite based restoration

Subgroup A : 1 mm chamfer

Subgroup B – 1 mm butt joint

Subgroup C : 2mm  butt joint

Group 2: Lithium Disilicate Restorations

 Subgroup A: 1mm Chamfer

 Subgroup B:1 mm butt Joint

 Subgroup C : 2mm butt Joint

All teeth were prepared with a water-cooled high 
speed airotor hand-piece (OMT03020C Pana-Air, NSK, 
Japan) and diamond points (Mani® Inc, Japan) to a depth 
preparation of 0.5 mm along with  a 0.5mm chamfer 
margin .3,6 The incisal edge was reduced by according 
to the subgroup they belonged  to. Standardization of 
preparation was achieved with the help of depth cutting 
burs (PR-12, 834-016 and PR-13, 834019, Strauss & Co) 
and putty indexes of teeth were made prior to the tooth 
reduction. The proximal finish line was kept buccal to 
the tooth contact taking care that the preparation did not 
extend more than half the bucco-lingual width of the 
tooth.8

Impressions were made, dies fabricated, wax 
patterns invested and heat-pressed as per the 
manufacturer’s instructions either by using IPS Empress 
Esthetic (Group I) or IPS Empress Emax Press (Group 
II). Fit was checked on the stone die and the veneers 
were stained using standard A2 shade and glazed, etched 
and bonded,9,10 

RelyX TM Veneer cement (Translucent shade, 3M 
ESPE, Seefeld, Germany) was used for cementation 
of the veneers. All the specimens were then stored 
in distilled water for 24 hours thermocycled 11 and 
subjected to fracture at 0,5mm/min at 0.5mm/min until 
fracture 

 Modes of failure and the pattern of fracture was 
analyzed as limited to incisal third, middle third, cervical 
third or oblique fracture 

Statistical Analysis

Statistical analysis was performed with the SPSS 
software version 20.0 (SPSS Inc, Chicago, IL, USA) for 
Windows. One-way Analysis of Variance (ANOVA) 
followed by the post-hoc Tukey Test. Both, inter and 
intra group comparisons were performed with a p-value 
set at ˂ 0.001. The mode of failure of the samples was 
analyzed with the help of the Chi-square test and level 
of significance was set at ≤ 0.01. 

Results

Results are presented in Table 1,2 3 
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Table 1 One Way ANOVA for all the 7 sub-groups.

No. of 
values Mean Std. Deviation Std. Error F p value

Control 5 590.4 94.96 42.47

19.85 <0.001

1mm Chamfer Leucite 5 143.5 39.81 17.8

1mm Butt joint Leucite 5 202.4 39.46 17.65

2mm Butt joint Leucite 5 188.7 41.61 18.61

1mm chamfer Emax 5 403.7 134.9 60.34

1mm Butt joint Emax 5 428.3 79.29 35.46

2mm Butt joint Emax 5 338.7 82.84 37.05

Table 2: Post-Hoc Tukey Multiple Comparison Test for all 7 Sub-Groups.

Tukey’s Multiple Comparison Test Mean 
Diff. q Significant? p< 

0.001
95% CI of 

diff

Control vs 1mm Chamfer Leucite 446.8 12.43 Yes 285.4 - 608.3

Control vs 1mm Butt Joint Leucite 387.9 10.79 Yes 226.5 -549.3

Control vs 2mm Butt Joint Leucite 401.6 11.17 Yes 240.2 -563.0

Control vs 1mm chamfer Emax 186.7 5.193 Yes 25.28 -348.1

Control vs 1mm Butt joint Emax 162.1 4.507 Yes 0.6390 -323.5

Control vs 2mm Butt joint Emax 251.7 7.001 Yes 90.29 -413.1

1mm Chamfer Leucite vs 1mm Butt Joint Leucite -58.92 1.639 No -220.3 - 102.5

1mm Chamfer Leucite vs 2mm Butt Joint Leucite -45.23 1.258 No -206.7 -116.2

1mm Chamfer Leucite vs 1mm chamfer Emax -260.2 7.236 Yes -421.6 -98.73

1mm Chamfer Leucite vs 1mm Butt joint Emax -284.8 7.921 Yes -446.2  -123.4

1mm Chamfer Leucite vs 2mm Butt joint Emax -195.1 5.428 Yes -356.6  -33.72

1mm Butt Joint Leucite vs 2mm Butt Joint Leucite 13.69 0.3807 No -147.7 -175.1

1mm Butt Joint Leucite vs 1mm chamfer Emax -201.2 5.597 Yes -362.7  -39.81

1mm Butt Joint Leucite vs 1mm Butt joint Emax -225.9 6.282 Yes -387.3  -64.45

1mm Butt Joint Leucite vs 2mm Butt joint Emax -136.2 3.789 No -297.6 - 25.20

2mm Butt Joint Leucite vs 1mm chamfer Emax -214.9 5.978 Yes -376.3  -53.50

2mm Butt Joint Leucite vs 1mm Butt joint Emax -239.6 6.663 Yes -401.0  -78.14

2mm Butt Joint Leucite vs 2mm Butt joint Emax -149.9 4.170 No -311.3 -11.51

1mm chamfer Emax vs 1mm Butt joint Emax -24.64 0.6853 No -186.1 -136.8

1mm chamfer Emax vs 2mm Butt joint Emax 65.01 1.808 No -96.41 -226.4

1mm Butt joint Emax vs 2mm Butt joint Emax 89.65 2.494 No -71.77 -251.1
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Table 3 Chi-square test for percentage distribution of fracture pattern for all seven sub-groups.

Oblique% Incisal 
Third%

Middle 
Third% Cervical Third% Chi Square p Value

Control 12.5 0 0 100

53.958 0.00001863

1mm Chamfer 
Leucite 0 20 50 0

1mm Butt Joint 
Leucite 0 30 33.33 0

2mm Butt Joint 
Leucite 0 40 16.67 0

1mm Chamfer 
Emax 31.25 0 0 0

1mm Butt Joint 
Emax 31.25 0 0 0

2mm Butt Joint 
Emax 25 10 0 0

100 100 100 100

Discussion

The control group which was the unprepared teeth 
showed the highest value for maximum fracture strength 
followed by the lithium disilicate and leucite groups. 
A previous study by Ho H, Stokes A4 using extracted 
teeth did not show significant differences among the test 
groups and control. The lithium disilicate group with all 
three preparation designs performed consistently better 
than the leucite group. Previous studies by Clausen J 
et al7and Tinschert J, Zwez D et al12 corroborate these 
findings although their studies are based on full coverage 
molar all ceramic restorations. Among the preparation 
designs, the 1mm butt joint design performed the best in 
both test groups. In the leucite group, the lingual chamfer 
group was the weakest. The palatal chamfer for lithium 
disilicate performed marginally better than the 2mm 
butt joint however, the differences were not statistically 
significant. A study by Troedson M and Dérand T13, on 
the stress distribution of porcelain veneers as affected 
by angle of loading showed that compressive forces on 
the veneers decreased as angle of loading became more 
pronounced and tensile forces increased in comparison. 
Another study by Palamara D, Palamara J.E.A et al14 
on the variations in strain patterns on enamel during 
different patterns of occlusal loading stated that a 
vertical force on the buccal surface, resulted in majorly 

compressive strains on the buccal surface but more 
tensile strains on the lingual aspect. When compared 
with oblique loading, they stated that the strain patterns 
were decidedly complex and asymmetrical with varying 
degrees of compression and tension noted depending 
on the site and angle of loading. These studies although 
based on the maxillary dentition can nevertheless be 
extrapolated to the present study. The edge strength of 
leucite reinforced glass ceramic is lower as compared 
to lithium disilicate7,12and this factor along with the 
thin veneer thickness makes it more prone to fracture. 
The lingual chamfer design has a thin slip of porcelain 
material on the lingual aspect and as obliquely directed 
forces are exerted on the veneer during the better part of 
the anterior guidance, a shear stress component tending 
to dislodge the veneer along with horizontal tensile 
stresses lead to increased chances of failure as seen in 
the results2,3. The 2mm butt joint preparation suffers 
from the disadvantage of having leverage forces due 
to the increased unsupported veneering material and 
makes it inherently weaker. The lingual chamfer design 
for the Emax group performed marginally better than 
the 2mm butt joint possibly due to the better material 
properties of the lithium disilicate glass ceramic. The 
average masticatory force values range from 166 N to 
222 N in healthy dentulous subjects subjected to various 
experimental techniques including with and without 
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periodontal anaesthesia and diagnostic vibration9. Also, 
Bates J.F, Strafford G.D et al16 in their study on the 
detailed evaluation of the human masticatory cycle stated 
that the incisors play no role during normal mastication 
and hence the degree of overjet and overbite has no or 
minimal consequence on the chewing cycle. The role of 
lower incisors is important especially during the initial 
incising period and force increased until the edge-to-
edge position after which depending on the consistency 
of the food and the amount of resistance encountered, 
the retrusion of the mandible begins to the stable 
intercuspal position. The values for all the three lithium 
disilicate groups were much higher than these average 
masticatory values. The values for the leucite group 
fall within this range however; better performance can 
be expected for both the lithium disilicate and leucite 
group with the predictable bonding seen with enamel of 
natural teeth. Considering these results, both leucite and 
the Emax veneer can be used successfully for restoring 
worn or discoloured mandibular incisors. If an increase 
in edge-length beyond 1mm is desired, the Emax veneer 
seems to be the better option. The butt joint design is 
the most favourable and a lingual chamfer should be 
avoided unless otherwise indicated. 

The fracture pattern evaluation revealed more of 
incisal and middle third fractures for the leucite group 
and only oblique fractures through the entire length of 
the veneer for the lithium disilicate group; with none 
of the veneers showing debonding. The lower edge 
strength of leucite can be a possible explanation for 
the type of fracture as compared to the higher rigidity 
and flexural strength of lithium disilicate glass ceramic. 
None of the teeth in the test specimens fractured showing 
the favourable load bearing property of both the tested 
materials. Further evaluation with 3 D finite element 
analysis and/or Photo elastic stress distribution analysis 
for mandibular veneers will give a better insight into 
the loading characteristics, type and magnitude of stress 
experienced and the ability of the porcelain to dissipate 
these stresses effectively. 

 Conclusion and Clinical Implications

Based on the findings and within the limitations of 
this study, the following conclusions can be drawn; 

1. Although, Leucite and Lithium disilicate veneers 
can be used to restore mandibular anteriors. However, If 
an increase in edge length beyond 1mm is desired, the 

lithium disilicate glass ceramic is the material of choice. 

3. The butt joint design is the most favourable for 
the restoration of mandibular anteriors and the lingual 
chamfer should be avoided unless otherwise indicated.
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Abstract

Background: Road Traffic Accident is like an endemic disease, which affects mainly young people. The 
present study was conducted to assess profile of fatal thoracic injuries in road side accidents victims.

Materials & Method: The present study was conducted in the department of Forensic medicine. It comprised 
of 104 road side accident victims of both genders. Data such as name, age, gender, type of victim, season, 
pattern of external thoracic injuries and associated injuries were recorded.

Results: Age group 10-20 years had 7, 20-40 years had 40- 60 years and 32 and >60 years had 20 cases. The 
difference was significant (P< 0.05). Maximum cases were seen in winter (42) followed by summer (28), 
rainy (22) and autumn (12). The difference was significant (P< 0.05). Maximum victims were pedestrian 
seen in 76, cyclist in 5, motor cyclists in 15, car in 6 and unknown in 2. The difference was significant (P< 
0.05). Pattern on external thoracic injury was contusion in 58, abrasion in 32, laceration in 10 and incised 
wound in 4 cases. The difference was significant (P< 0.05). Lung was involved in 72, heart in 12, great 
vessels in 8 and normal in 12 cases. The difference was significant (P< 0.05).

Conclusion: The most common age group was 20-40 years and maximum cases were seen in winter followed 
by summer. Maximum pattern on external thoracic injury was contusion.

Key words: External thoracic injury, Road accident, Victims

Introduction

Road Traffic Accident is like an endemic disease, 
which affects mainly young people. Currently, motor 
vehicle accidents rank ninth in order of disease burden 
and are projected to be ranked third by 2020.1 The 
fatality rate in road traffic accidents in India is one of 
the highest in world and reported to be twenty times 
more than that reported in the developed countries. 
The increasing number of fast moving vehicle, bad 
roads, pedestrian lacking road sense, factory accidents, 
incidence of violence and personal enmity with increase 
of lawlessness leads to injuries and unnatural death.2

About 3.5 million people die of unintentional 
injuries. Road traffic accidents claim 1.2 million lives. 
In developed countries accidents are shown to be as 
numerous as in underdeveloped countries. It is increasing 

rapidly as a cause of death in absolute numbers and 
in terms of proportions. Accidents represent a major 
epidemic of non-communicable disease in the present 
century.3 They are no longer considered accidental rather 
they are a part of the price we pay for technological 
progress. They occur more frequently in certain age 
groups, at certain times of day and week and at certain 
localities. Some peoples are more prone to accidents 
than others and susceptibility is increased by the effect 
of alcohol and other drugs as well as physiological 
state such as fatigue.4 The present study was conducted 
to assess profile of fatal thoracic injuries in road side 
accidents victims.

Materials & Method

The present study was conducted in the Department 
of Forensic Medicine & Toxocology, Government 
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Medical College, Kannauj, UP, India. It comprised of 
104 road side accident victims of both genders. The 
study protocol was approved from institutional ethical 
committee.

Data such as name, age, gender, type of victim, 
season, pattern of external thoracic injuries and 
associated injuries were recorded. Results were tabulate 
and subjected to statistical analysis. P value less than 
0.05 was considered significant.

Results

Table I shows that age group 10-20 years had 7, 20-
40 years had 40- 60 years and 32 and >60 years had 20 
cases. The difference was significant (P< 0.05).

Table II shows that maximum cases were seen in 
winter (42) followed by summer (28), rainy (22) and 
autumn (12). The difference was significant (P< 0.05).

Graph I shows that maximum victims were 
pedestrian seen in 76, cyclist in 5, motor cyclists in 15, 
car in 6 and unknown in 2. The difference was significant 
(P< 0.05).

Graph I shows that pattern on external thoracic 
injury was contusion in 58, abrasion in 32, laceration 
in 10 and incised wound in 4 cases. The difference was 
significant (P< 0.05).

Graph III shows that lung was involved in 72, heart 
in 12, great vessels in 8 and normal in 12 cases. The 
difference was significant (P< 0.05).

Table I Age wise distribution

Age group (Years) Number P value

10-20 7

0.01
20-40 45

40-60 32

>60 20

Significance (P< 0.05)

Table II Seasonal variation of cases

Season Number P value

Winter 42

0.01
Summer 28

Rainy 22

Autumn 12

Significance (P< 0.05).

Graph I Type of victim

significance (P< 0.05).

Graph II Pattern of External Thoracic Injuries 

significance (P< 0.05).

Graph III Associated organ injuries

significance (P< 0.05).

Discussion

An accident has been defined as “an unexpected 
unplanned occurrence which may involve injury” A 
WHO advisory group in 1956 defined accidents as 
“an unpremeditated event resulting in recognizable 
damage. According to another definition an accident 
is that “occurrence in sequence of events which 
usually produces unintended injury, death or property 
damage.”During 1990s road traffic accident injuries 
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ranked ninth among the leading causes of deaths in 
world. It is projected to become second leading cause 
by the year 2020 next to ischemic heart disease.5

There is a steep rise in the vehicular accidents in 
the present era due to urbanization and tremendous 
growth in road transport sector. Population explosion is 
a catalyzing factor for increased number of accidents. 
Accidents just do not happen but are caused. The causes 
in given situations may vary. Since accidents are multi-
factorial hence call for an inter-sectoral approach to 
both prevention of accident and care of the injured. 
Since accidents are multi-factorial, epidemiological 
techniques are especially useful for their study and 
control.6

In present study, age group 10-20 years had 7, 
20-40 years had 40- 60 years and 32 and >60 years 
had 20 cases. We found that maximum cases were 
seen in winter (42) followed by summer (28), rainy 
(22) and autumn (12). Deepmala et al7 in their study 
found that most of the traffic fatal chest trauma cases 
were pedestrians (67.2%), male (92%) and were of 
productive age group of life (37% between 31 and 45 
years’ age group). Majority of the accidents took place 
on highways (62.7%) in winter season (29.35%) and 
victims died on spot (72.5%). Shock and hemorrhage 
(84.5%) was the most common cause of death, while 
fatal chest injuries generally combined with abdominal 
injuries (51.3%) also. Liver (50%) and Spleen (28.3%) 
were also injured in some victims. Contusions (42.7%), 
Rib fracture (61.2%) and hemothorax (89%) were the 
other common findings in fatal chest trauma victims due 
to Road Traffic Accident (RTA).

We found that maximum victims were pedestrian 
seen in 76, cyclist in 5, motor cyclists in 15, car in 6 
and unknown in 2. Pattern on external thoracic injury 
was contusion in 58, abrasion in 32, laceration in 10 
and incised wound in 4 cases. Lung was involved in 72, 
heart in 12, great vessels in 8 and normal in 12 cases. 

Chandra et al8 found that a total 602 dead bodies 
were brought for postmortem examination in year 2008, 
out of which, 334cases were road traffic accident deaths 
which accounted for 55.48%. This study included 100 
cases. Most common injuries were abrasions (86%) 
followed by lacerations (75%). and contusion (58%). 
Incised wounds were found in only 2% of cases. Most 
common site involved was head and face (85%) followed 

by lower limb (65%), upper limb (54%), chest (48%) 
and abdomen (36%). Head injury was the dominant 
cause of death (57%) followed by abdominal injuries 
(19%) and thoracic injuries (7%).

Tripude et al9 observed 67.5 percent injuries were 
on head and face and 47.5percent injuries were on chest, 
26.25 percent injuries were on abdomen. Singh H et 
al10 observed injuries on Head and face 77.6 percent, 
chest 44 percent, abdomen 31.8 percent, upper limbs 
35.6percent, lower limbs 44.2 percent, spine 12.9 
percent. 

Conclusion

The most common age group was 20-40 years 
and maximum cases were seen in winter followed by 
summer. Maximum pattern on external thoracic injury 
was contusion.
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Abstract

Background: Acute poisoning is one of the major medical emergencies. The present study was conducted 
to determine fatal poisoning in adult population.

Materials & Method: The present study was conducted in the department of Forensic medicine. It comprised 
of 118 cases of acute poisoning. Data pertaining to patients such as name, age, gender etc. was recorded. In 
all cases, mode of poisoning, type of poisoning and medicine used for this was recorded.

Results: Maximum cases were seen in age group 20-30 years (32), 30-40 years (27), 40-50 years (18), 50-60 
years (15), 10-20 years (14), >60 years (7) and 1-10 years (5). Suicidal cases were seen in 98 and accidental 
in 20. The difference was significant (P< 0.05). Organophosphorous poisoning was seen in 54, rat poison in 
28, corrosive agent in 20, drugs in 10 and unknown in 6.  Antipsychotic drugs were used in 67, anti-thyroid 
in 24, analgesics in 10, antihypertensive in 9 and unknown in 8. 

Conclusion: Most common cases were seen in age group 20-30 years and common poisoning was 
organophosphorous.
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Introduction

Acute poisoning is one of the major medical 
emergencies with significant morbidity and mortality. 
Most of the poisoning is due to the intention of 
deliberate self harm. Accidental and occupational 
exposures to the pesticides leading to acute or chronic 
poisoning have been seen in farmers and children. The 
World Health Organization (WHO) have reported that 
around 0.3 million people die due to the various acute 
poisoning annually, out of which 200000 deaths are due 
to organophosphorous poisoning alone.1

Poison may be defined as any agent that can injure, 
kill or impair normal physiological function in humans 
producing general or local damage or dysfunction in the 
body by its chemical activity. Poisoning occurs by the 
absorption of chemical, physical, or organic substances 
into the body through the gastrointestinal tract, skin, 
mucosa or respiratory tract or parentally causing 
damage to the cell, tissue and organs.2 Poisoning is a 
common medico-social problem all over the world 
which may result in morbidity and mortality. In day to 
day life, knowingly or unknowingly, millions of people 
are exposed to dangerous poisonous agents due to their 
unsafe storage and accessibility.3

The epidemiological factors such as geography, 
occupation, socioeconomic status, literacy rate, and 
cultural and religious practices can influence the clinical 
presentation and outcome of the poisoning patients. This 
urges the need for periodical study for understanding 
the pattern of poisoning in a specific geographical area.4 
The present study was conducted to determine fatal 
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poisoning in adult population.

Materials & Method

The present study was conducted in the department 
of Forensic medicine. It comprised of 118 cases of acute 
poisoning of both genders. The study was approved 
from ethical committee. 

Data pertaining to patients such as name, age, 
gender etc. was recorded. In all cases, mode of 
poisoning, type of poisoning and medicine used for this 
was recorded. Results were tabulated and subjected to 
statistical analysis. P value less than 0.05 was considered 
significant.

Results

Table I shows that maximum cases were seen in age 
group 20-30 years (32), 30-40 years (27), 40-50 years 
(18), 50-60 years (15), 10-20 years (14), >60 years (7) 
and 1-10 years (5). The difference was significant (P< 
0.05).

Table II shows that suicidal cases were seen in 98 
and accidental in 20. The difference was significant (P< 
0.05).

Graph I shows that organophosphorous poisoning 
was seen in 54, rat poison in 28, corrosive agent in 20, 
drugs in 10 and unknown in 6. 

Graph II shows that antipsychotic drugs were used in 
67, anti-thyroid in 24, analgesics in 10, antihypertensive 
in 9 and unknown in 8. 

Table I Age wise distribution of cases

Age group (Years) Number P value

1-10 5

0.01

10-20 14

20-30 32

30-40 27

40-50 18

50-60 15

>60 7

significance (P< 0.05).

Table II Mode of Poisoning

Mode of 
Poisoning Number P value

Suicidal 98

0.05
Accidental 20

significance (P< 0.05).

Graph I Type of Poisoning

Graph II Type of medicine for poisoning

Discussion

The reasons most commonly stated for the large 
number of self-harm deaths relate to mental illness 
associated with war, poverty, unmet expectations, 
changing or breaking down of local cultures, chronic 
disease states, business loss, love failure or differences 
seen with the intimate partner, examination or emotional 
disturbances.5 In developed countries, it has been shown 
that the leading cause for visits to the emergency 
department among patients aged between 2 to 30 years 
is acute poisoning, whereas in developing countries, it 
is the second most common cause following infectious 
disease.6

This urges the need for periodical study for 
understanding the pattern of poisoning in a specific 
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geographical area. Poisoning patients with the evidence 
of organ failure require admission to the intensive care 
unit (ICU) for organ support and specific management. 
There are various clinical entities that can determine 
the clinical course and outcome in the ICU. Besides 
the type of poison, delayed presentation and multiorgan 
failure that require immediately advanced life support 
organ can lead to high mortality.7 The present study 
was conducted to determine fatal poisoning in adult 
population.

In this study, maximum cases were seen in age 
group 20-30 years (32), 30-40 years (27), 40-50 years 
(18), 50-60 years (15), 10-20 years (14), >60 years 
(7) and 1-10 years (5). Maheshwari et al8 found that 
the pattern, severity and outcome of poison case were 
assessed using suitable scales. The common agent 
involved in poisoning was drugs. It accounted for 
38.60% of total poisoning cases. This was followed by 
organophosphorous (OP) compounds, corrosive agents, 
rat poison, bedbug solutions and insecticides. According 
to APACHE II the estimated mortality was found to be 
10.71. The mean Glasgow coma scale was 13.75±2.25. 
Out of 101 patients, 100 (99.01%) recovered and 1 
(0.99%) died. Analysis of 101 poison cases revealed that 
most poisonings are due to over dose of drugs and also 
due to consumption of OP compounds. Establishment 
of strict policies against the sale and availability of 
agriculture field products and over the counter drugs 
are an effective way to control OP and drug poisoning. 
Accidental poisoning by pediatric groups can be 
minimized by conducting educational programs for the 
population in the rural regions.

We observed that suicidal cases were seen in 98 
and accidental in 20. Organophosphorous poisoning 
was seen in 54, rat poison in 28, corrosive agent in 20, 
drugs in 10 and unknown in 6. Antipsychotic drugs 
were used in 67, anti-thyroid in 24, analgesics in 10, 
antihypertensive in 9 and unknown in 8.

Rajbanshi et al9 included eighty- five patients 
with acute poisoning. Suicidal attempt leading to 
acute poisoning was seen in majority of the young 
population. Majority of the poisoning was due to the 
organophosphorous compounds (43.5%). Patients 
with organophosphorous poisoning had a significantly 
longer duration of ICU stay. The survival of the 
patients was significantly affected by age, duration 
of presentation to the hospital, Glasgow Coma Scale, 

Sequential Organ Failure Assessment score, need for 
mechanical ventilation, duration of ICU stay, hepatic 
failure, coagulopathy, and need for vasoactive drugs. 
The independent predictors of mortality observed in the 
study were age, delayed presentation to the hospital, 
hepatic failure, and need for mechanical ventilation.

Conclusion

Authors found that most common cases were seen 
in age group 20-30 years and common poisoning was 
organophosphorous. 
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Abstract

Introduction- Railways being one of the commonest mode of transportation, also has a risk of accidents 
associated to it. Retrospective analytical study was done to understand the type of injuries sustained and 
various factors associated with railway accidents.

Methodology: Study Design- Retrospective analysis of autopsy reports of railway track accidents.

Study Setting- The study was carried out in forensic Medicine department of Kasturba Medical College, 
Mangalore.

Sample Size- 205 autopsy reports of railway track accidents from 2007-2017.

Results- A total of 205 railway accidents were observed between 2007 and 2017 out of which 93.7% of 
the deceased were males. Out of all the cases, 54(26.3%) belonged to age group 40-50 years, followed by 
50(24.4%) in the age group 30-40 years. In 81.7% of cases, history of crossing the track was present. 39.5% 
of death occurred due to head injuries sustained by the victim. In 96% of cases the victim died on the spot. 
1150 external injuries were observed out of which abrasions were the most common(34.5%). Head was the 
most common site for lacerations, contusions and fracture and abrasions were most commonly seen on the 
lower limb.

Conclusions-   To reduce railway accidents the government has to implement awareness program and 
modify the infrastructure available which will facilitate the safety procedure.

Keywords: Railway accidents, Injuries, Postmortem report

Introduction

Indian railways is the most complex well managed 
railway system in the world with the available resources. 
Being the cheapest mode of transportation, most trains 
travel thickly packed, thus increasing the chances 
of accidents. Out of all the fatalities submitted for 
medicolegal autopsies, about 1% accounts for railway 
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related death. (1)

Railway related death mostly occurs when the 
tracks are used as a convenient route for walking. Other 
causes of death may be a collision between two trains, 
an automobile and train collision, a passenger falling 
out of the compartment door.2

The railway is also considered as a convenient 
method of suicide.1

A vast variety of injuries are caused due to railway 
accidents which are often difficult to assess during 
postmortem examination. Thus special observation is 
required in case of presence of certain features such as 
wheel marks on the body, dirt and grease contamination 
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and the manner of injuries to rule out criminal violence.3

 Thus a retrospective analytical study has been 
undertaken to understand the injuries associated with 
railway accidents.

Materials and Method

The study was done from the autopsy cases done in 
the department of Forensic medicine, KMC Mangalore. 
The data was  collected from the postmortem reports of 
the past 10 years ie from 2007 to 2017.

Results

A total of 205 railway accidents occurred in 
Mangalore from 2007-2017. In this study most of the 
deceased were male (93.7%).

TABLE 1: SEX DISTRIBUTION

Frequency Percent

Males 192 93.7

Females 13 6.3

Total 205 100.0

Out of all the cases, 54(26.3%) belonged to age 
group 40-50 years, followed by 50(24.4%) in the age 
group 30-40, followed by 37(18%) in the age group 20-
30 years.

TABLE 2: AGE GROUP

Frequency Percent

<20 10 4.9

20  - 30 37 18.0

30  - 40 50 24.4

40 - 50 54 26.3

50 -  60 32 15.6

60 - 70 12 5.9

>70 10 4.9

Total 205 100.0

Highest number of accidents took place while 
crossing the railway tracks (81.7%), followed by fall 
from the train (12.2%).

TABLE 3: CAUSE OF ACCIDENT

Frequency Valid Percent

CROSSING 
THE 67 81.7

TRACK

FELL FROM 
THE TRAIN 10 12.2

SUICIDE 5 6.1

Total 82 100.0

Most of the deaths occurred due to head injuries 
sustained by the victim (39.5%), with multiple injuries 
(35.6%) being the second most common cause of death.

TABLE 4: CAUSE OF DEATH

Frequency Percent

MULTIPLE 
INJURIES 73 35.6

HEAD INJURY 81 39.5

THORACO-
ABDOMINAL 
INJURY

17 8.3

DECAPITATION 34 16.6

Total 205 100.0

Out of all 205 cases of accidents, death occurred 
immediately in 197 cases (96%), while in 8 cases the 
victim was hospitalized for the duration of 1-15 days.

TABLE 5: DURATION OF SURVIVAL

Number Of Days Frequency Valid 
Percent

1 1 12.5

2 3 37.5

3 2 25.0

7 1 12.5

15 1 12.5

Total 8 100.0

There were a total of 1150 external injuries out of 
which there were 324 (28.17%) lacerations, 134(11.6%) 
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contusions, 397(34.5%) abrasions and 295(25.6%) 
fractures.

Highest number of lacerations were present on head 
136, followed by lower limb with 86 lacerations and 
upper limb with 74 lacerations.

Most common site for contusions was head (41), 
followed by lower limb (28) and chest (26).

Most of the abrasions were present on the lower 
limb (111), followed by upper limb (102), followed by 
head (83).

Fractures were most common in head (138), 
followed by upper limb (83).

TABLE 6: PATTERN OF EXTERNAL INJURIES

LACERATION CONTUSION ABRASION FRACTURE

NUMBER % NUMBER % NUMBER % NUMBER %

HEAD 136 41.9 41 30.5 83 20.9 138 46.7

CHEST 12 3.7 26 19.4 57 14.3 1 0.3

ABDOMEN 16 4.9 16 11.9 44 11.0

LOWER LIMB 86 26.5 23 17.6 111 27.9 73 24.7

UPPER LIMB 74 22.8 28 20.8 102 25.6 83 28.1

TOTAL 324 100 134 100 397 100 295 100

Discussion

A total of 205 cases of railway accidents took place 
in mangalore between 2007-2017. 

A similar study done odissa, 88 railway related 
deaths occurred in 2000-2001out of which 70 were 
males and 18 were female. 2 A similar trend is seen in 
this study in which out of 205 cases, 192 were males 
and 13 were females, thus showing that males are much 
more prone to railway accidents than females.

In this study, 54(26.3%) accidents involved adults 
in the age group of 40-50 years followed by 50(24.4%) 
accidents involving adults between 30-40 years. It 
shows that middle aged adults are more prone to railway 
accidents. A study done in VIMS, Bellary, Karnataka, 
showed that 32.8% of cases belonged to age group of 
35-45 years which is similar to this study. 4

In an autopsy based study done in kerala, 32.7% of 
cases had a history of crossing the track before accident 

which is consistent with the findings of this study in 
which 67(81.7%) of accidents had the history of crossing 
the track, thus proving it to be the most common cause 
of death. 5

Conclusion

To reduce railway accident government has to create 
awareness program in relation to the safety guidelines, 
which in turn requires equal cooperation from the 
general population. The government has to invest in the 
up gradation of the infrastructure, which will improve 
the safety features.

Ethical Clearance: Taken from institutional ethical 
committee of Kasturba medical college, Mangalore
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Abstract

A disease free and healthy life is crucial for complete enjoyment of life.  But as the age progresses, the health 
of the individual may get effected due to various reasons. In case of the elderly population the right to health 
becomes more important than other rights.  In this paper, the author analyses the socio-economic aspects of 
ageing in India in the light of legislative provisions and governmental initiatives.
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Introduction

Old age is an unavoidable and critical part of human 
existence from health point of view.  Most of the health 
issues start surfacing due to natural wear and tear of the 
body as one enters the old age.  However, improved 
health care facilities and health awareness are resulting 
in longevity and an increase in average life span. But 
this longevity also brings with it the increased cost of 
health care that too at a time when individual’s income 
generation is on the decline. According to United Nations 
report, by 2015 and 2030 there is an expected growth of 
56% in the population of 60 years and above, from 901 
million to 1.4 billion, and by 2050, the global population 
of older persons is projected to be more than double its 
size in 2015, reaching nearly 2.1 billion.1 Even in India, 
the official statistics indicate a rise in elderly population 
to around 140 million by the year 2021.2  This is an 
alarming situation which calls for an assessment of out 
preparedness to meet the future requirements.  

Major health related issues of the elderly 
population

The general medical conditions associated with old 
age are blood pressure, diabetes, heart-related problems, 
bone loss, arthritis, kidney related issues, diminished 
eye sight, memory loss, alzheimer’s disease, strokes, 
etc. Apart from the medical treatment, most of these 
conditions require continuous and long-term care.  The 
dependency on others increases as one grows older – 
not only in terms of financial support but also physical 
and emotional support.  On an average the stay of an 

elderly patient is about two to two and half times to that 
of a young adult patient and consequently his treatment 
is also likely to be more expensive.3  Therefore it has 
become significant to take necessary steps to address the 
problems of the aged:

Legal approach to the problems of the aged

Article 41 of the Constitution of India gives a 
direction to the State to provide support system for the 
aged population as part of State policy.  Article 21 i.e. 
fundamental right to life and liberty guarantees a right 
to live with dignity.  It includes a right to dignified life 
for all and not mere animal existence.  The Supreme 
Court in Paschim Bengal Khet Mazdoor Samiti v. State 
of West Bengal4 cast an obligation upon the State to 
safeguard the right to life of every person.  The right 
to health has been held to be an integral part of right to 
life by the Supreme Court of India in State of Punjab 
v. Mohinder Singh Chawla5. This case brought into 
focus the constitutional obligation of the government to 
maintain health services.  

Section 20 of the Hindu Adoption and Maintenance 
Act, 1956 also makes it obligatory for children to maintain 
their parents.  The Muslim personal law also imposes 
a duty upon the children to maintain their parents. The 
Code of Criminal Procedure, under Section 125(1) (d), 
enables parents to seek maintenance from their children 
(both sons and daughters including married daughters) 
if they have neglected them or refused to maintain them.  
This provision is secular in nature and parents of any 
religion can move the court for claiming maintenance 
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from their children.   

The Maintenance and Welfare of Parents and Senior 
Citizens Act, 2007, is a comprehensive legislation 
which not only makes provision to claim maintenance 
from children but also casts an obligation upon the State 
to provide special health care facilities for the elderly 
people.

State approach for the aged in india

A National Policy on Older Persons has been 
announced in January 1999 for welfare of the older 
population.  This policy encompasses State support for 
the health care and quality life of older persons.  Under 
the broad umbrella of Ministry of Social Justice and 
Empowerment, various departments in collaboration 
with various NGOs various facilities and schemes for 
pension, old age homes, medical facilities helplines, 
counselling centres, etc. are running. The Income Tax 
Act, 1961 under section 80DDB also allows an assesse 
to claim deduction for the expenses of upto rupees 
sixty thousand on medical treatment of senior citizens 
aged between 60 to 80 years.  In case of senior citizen 
above 80 years of age, this deduction can be claimed 
for medical expenditure of upto eighty thousand rupees.

Changing family patterns and lifestyles effecting 
the elderly people

The disintegration of joint family system and 
migration of younger generation for better opportunities 
has resulted in the neglect of the elderly population to 
a great extent.  The increased urbanization and western 
influence has also eroded the family values.  So much 
is the impact that the elderly care which was an integral 
part of the Indian culture is now required to be imposed 
through the legislations.  Though the cases that actually 
come to the courts may not be many due to social stigma 
and other setbacks but the situation is grim.  The increase 
in cost of living especially in urban areas is also a major 
factor in neglect of the elderly people.  

The transition of joint families to nuclear families 
results in weakening of ties between the younger and 
the older generation. Apparently, this weakening of 
ties refers to the greater prevalence of separate living 
arrangements, as well as to a reduction in social 
interaction and financial, emotional and physical 
support for the older generation.6 The children are 
now sandwiched between looking after their own 

family and caring for old parents.7 In the fast changing 
technologically equipped world, the position of elderly 
as an experience holder and socially elite class is 
getting dismantled fast.  Due to the changing lifestyles 
and market competition, the younger generation have 
an upperhand in the job market and very few income 
generation avenues exist for the older ones.  The loss 
of work resulting in loss of income causes immense 
hardships to those who have not saved enough for their 
old age.

The younger generation which is more tech-
savvy is holding the reins of the family as a better 
knowledgeable being while older ones are just becoming 
passive observers.  In such a scenario, the elderly people 
in the society are getting isolated, neglected and quite 
possibly abused (though they may not admit) in their 
own homes. Social security of the elderly people is 
under compromise.  All these things have an impact 
on the well-being of the aged persons – both physically 
and mentally and effects their health.  Many a times, 
neglected health care may also be due to the perception 
that deteriorating health is an inherent aspect of getting 
old.  Their health issues are given least priority against 
other family requirements.

Conclusion

In the present atmosphere of technology and 
market competition, it becomes important for the 
elderly population to at least acquire basic knowledge 
of internet and modern methods of technology enabled 
communication. This will also provide them a means to 
connect with their children who are settled elsewhere, 
thus protecting them from isolation and loneliness and 
allowing them to remain connected and informed.  They 
can also connect with their friends and relatives in case 
of emergencies.  They also need to participate in social 
gatherings and festivities so as to remain connected for 
their emotional well-being. On part of the State, better 
geriatric facilities needs to be provided in all hospitals 
at a subsidized cost or even free of cost for the aged 
population below poverty line.  Health awareness 
programmes needs to be organized at local levels on 
periodic basis to encourage a healthy lifestyle for the 
ageing and the aged population.
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Abstract

Background: The odontometric analysis parameter helps in stimulation  of a dental impression in both 
gender, male and female, study of the sexual dimorphism using the odontometric measures or metric system 
and study the class and specific characteristics for individual identification. The present study is conducted 
to find out and evaluate the relationship between the inter-canine distance of mandibular permanent canine in 
gender identification. The  second objective was to investigate whether there exists any correlation between 
odontometric measures and sexual determination in bite marks.

Aim: To evaluate and find the relationship between the intercanine distance of mandibular permanent canine 
in gender identification.

Materials and Method: The study comprised of 50 subjects of age between 17 to 40 years consisting of 
28 male patients and 22 female patients, selected from the outpatient departments of a tertiary dental care 
hospital in Chennai between September 2018 and January 2019. Subjects are asked to bite the modelling 
wax to record the bite mark and fine tipped pen are used to mark the parameter. The intercanine distance of 
mandibular permanent canine are measured by using a Vernier caliper. Percentage and statistical values from 
the segregated data will be presented in the table and graph.

Results: The mean value for males is 27.3214mm and for females is 25.1818mm. Females have lower 
mean value of intercanine distance of mandibular permanent canine compared to males. There is significant 
differences between these two mean values. The standard deviation for both males and females are 0 .045171 
and 0.000137.

Conclusion: With highly significant values obtained, the mandibular inter-canine distance parameter can 
serve as important aid in gender identification specifically in forensic odontology and medico-legal issues 
investigation.

Key words: Intercanine distance; mandibular permanent canine; gender; Chennai
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Introduction

The differentiation in gender identification or sexual 
dimorphism for forensic investigation purposes have 
included morphology of craniofacial, the dimension 
of teeth structure and analysis of Deoxyribonucleic 
acid (DNA). 1 The odontometrics has been suggested 
to play an important role in gender identification for 
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young subjects where there are less development of 
secondary sexual characteristics. The most important 
mineralized tissue component in human bodies is tooth 
which consists of enamel and dentin. Teeth are known 
to be resistant to mechanical, thermal, chemical and 
physical damage thus being the unique characteristic of 
teeth making them valuable for forensic research and 
medico-legal purposes. 2

The gender identification using the dental 
morphology is primarily based on the tooth dimension 
differences in both the genders, males and females. 
There are also the frequencies of Carabelli’s non-metric 
trait in maxillary molar, wrinkle defect of mandibular 
first molars, upper and lower canines distal accessory 
ridge differences and the upper central incisor shovel.3

The primary use of tooth dimension in forensic 
investigation is based on fact that even though the tooth 
structure morphology of teeth are same in both gender, 
the size of the teeth are not necessarily exactly same 
because there are many factors which contributes to 
the tooth size such as culture, race, environment and 
genetics.4-6

Teeth can be used for gender identification by the 
aid of odontometric analysis. The canines of mandibular 
teeth are found to be most useful teeth in human oral 
cavity as it has the greatest sexual dimorphism among 
any other type of teeth.7

The sexual dimorphism is defined as the differences 
in size, stature and appearance among male and female.8 
The sexual dimorphism based on dental characteristics 
is the identification in differences between genders 
based on certain criteria such as size, stature, dimension, 
appearance, etc that can be applied as the there are no 
two mouths that are alike in all characteristics. 8

The study of the maxillary and mandibular 
permanent canine gives many advantages  in studies of 
sexual dimorphism as they are least extracted teeth, least 
affected by any periodontal diseases, least exposed to 
the plaque and calculus, having less abrasion caused by 
mechanical factor and the last teeth to be physiological 
extracted due to aging.4

Human bite marks are one of the tool mark left by 
the actions of peoples’ teeth and other oral structures 
during the biting of soft tissues or objects. Its specific 
teeth alignment which is peculiar to each individual 

make them to be used as identification tool.9

The analysis of bite marks can be segregated into 
few types such as hemorrhage, contusion, laceration, 
incision, avulsion, and artifact. Hemorrhage is a 
damaging mark on the skin. Contusion is a bruised or 
ruptured of blood vessel. Laceration is a punctured or 
torn skin incision is a near puncture of skin. Avulsion is 
a removal of skin during the bite.10, 11

The odontometric analysis parameter help in 
stimulation of a dental impression in both gender, male 
and female, study of the sexual dimorphism using the 
odontometric measures or metric system and study 
of the class and specific characteristics for individual 
identification.12

The aim of the present study is primarily to find out 
and evaluate the relationship between the inter-canine 
distance of mandibular permanent canine in gender 
identification. Secondly, to investigate whether there 
exists any correlation between odontometric measures 
and sexual determination in bite marks.

Materials and Method

The current research study comprised of 50 subjects 
of age between 17 to 40 years. Out of the total subjects, 
28 patients are male and 22 patients are females. The 
subjects were randomly selected for the purpose of this 
study from the outpatient departments of a tertiary dental 
care hospital in Chennai between September 2018 and 
January 2019. 

Subjects were asked to bite the modelling wax to 
record the bite mark. Fine tipped pen are used to mark 
the parameter. [Figure 1] The intercanine distance of 
mandibular permanent canine are measured by using a 
Vernier caliper. 

The intercanine distance in the mandibular arch 
was measured using a Vernier caliper on the bite mark 
recorded on the wax sheet.The data is analysed and the 
relationship between intercanine distance of mandibular 
permanent canine of subjects based on their gender will 
be evaluated.All the raw data will be segregated based 
on gender on  parameters such as the differences in mean 
values, standard deviation, and p-values. Percentage 
and statistical values from the segregation data will be 
presented in the table and graph.
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Figure 1: Fine tipped pen used to mark the parameter on 
mandibular arch

Result

A total of 50 participants were involved in the 
current study, Out of the total, 28 are males 22 are 
females. The result for both genders can be seen as 
mean value and standard deviation. 

The statistical significance for the comparison of 
intercanine distance of mandibular permanent canine in 
males and females is shown in Table 1.

The mean value for males is 27.3214mm and for 
females is 25.1818mm. This shows that females have 
less mean value of mandibular intercanine distance 
compared to males. [Figure 2]A statistically siginificant 
difference was noted between the two. The standard 
deviation for both males and females are 0 .045171 and 
0.000137. [Table 1]

Table 1: Statistical significance of intercanine distance of mandibular permanent canine in males and 
females

Sex Mean (mm) Standard 
Deviation ‘t’ stat ‘p’ value Significant

Males 27.3214 1.3892 2.100398 0 .045171 Significant

Females 25.1818 1.2587 4.651089 0.000137 Significant

‘P’ value less than 0.5 is significant.

Figure 2: The graph showing intercanine distance of mandibular permanent canine were found to be higher in males than that 
of the females

Discussion

The study comprised of 50 subjects of age between 
17 to 40 years. Out the total subjects, 28 patients are male 
and 22 patients are females. Subjects were asked to bite 

the modelling wax to record the bite mark, examined and 
observations were done to identify the bite mark pattern 
and to calculate the intercanine distance of permanent 
mandibular teeth. 
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Based on the current study of Chennai outpatient 
population, the mean value of intercanine distance of 
permanent mandibular teeth for males is 27.3214mm 
with standard deviation of 1.3892. Meanwhile the mean 
values for females, intercanine distance of permanent 
mandibular teeth is 25.1818mm with standard 
deviation of 1.2587. Both gender, males and females 
have significant p-value, 0.045171 and 0.000137 
respectively. There is significant difference between the 
values of both the genders. The result shows that males 
have higher mean value compared to females.

In a previous study, a cross-sectional study 
conducted in Patiala, India with 60 subjects of age 
between 17-21 years. The result showed that the mean 
value of mandibular inter-canine distance for males is 
26.003mm with standard deviation of 0.499 whereas 
the mean value for females’ mandibular inter-canine 
distance is 25.001mm with standard deviation of 
1.481mm. Both genders have significant p-value which 
is less than 0.001. In this study it shown that females 
mean value show significantly less value compared to 
males. 13

In another study by Olav in 64 females and 80 males 
of Norwegian descent, the mean values of  mandibular 
inter canine were 19.06mm in males and 18.24mm in 
females.14

Yogitha in his study of 25 males and 25 females 
found that the mean mandibular inter canine distance 
was 27.98mm in males and 26.86mm in females. 
15Another study conducted by Abdullah on 251 male 
and 252 female, Saudi Arabian students shown that 
the mean mandibular inter canine was 27.01mm in 
males and 26.46mm in females.13Muller studied 424 
students of University of Nice Sophia Antipolis age 
between 214 men and 210 women. The lower canine 
arch was 26.280mm in males and 25.030mm in females. 
16The cross-sectional study by Sherfudin of canine 
dimorphism in establishing sex intercanine distance 
as parameters. They selected 301 Indian high school 
students at Riyadh, Saudi Arabia within the age range 
of 14- 17 years. The mean values mandibular inter 
canine distance was 27.36mm in males and 26.11mm 
in females. In a study by Anderson and Thompson of 
inter relationships and sex differences of dental and 
skeletal measurements in 83 males and 88 females. 
The mean values mandibular inter canine distance was 
26.08mm in males and 25.33mm in females. 17The study 

by Kaushal in 2003 revealed that mean mandibular inter 
canine distance was 25.83mm in males and 25.07mm in 
females.18

In the current study, there are few limitations that 
may affect the precision of result in odontometrics 
analysis. The analysis of odontometrics should consist 
of all parameters and not only specified as one or two 
parameters. The measurements of current study were 
done by single observer, therefore the inter observer 
variability could not be determined. 

Conclusion

The study concluded that the odontometric analysis 
based on the mandibular permanent canines in gender 
identification shows highly significant result. There 
is a significant difference which can be differentiated 
between the genders. Generally the parameter values 
are less in females when compared to males. Therefore 
the study indicates that mandibular inter-canine distance 
parameter can serve as an important aid in gender 
identification specifically in forensic odontology and 
medico-legal issues investigation.
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and Hospital

Source of Funding- Saveetha Institute of Medical 
and Technical Sciences
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Abstract

Background: The unique features of jaws and the teeth has been used in the medico-legal purposes in 
multifarious situations. Bite marks are the marks left by the action of teeth and other oral structure during the 
biting of soft tissues or object. They are used as identification due to the fact that specific teeth alignment is 
peculiar to each individual This study is conducted to evaluate and find the relationship between arch length 
and incisorial width of maxillary permanent teeth in gender identification.

Aim: To evaluate and find the relationship between arch length and incisorial width of maxillary permanent 
teeth in gender identification.

Materials and Method: 50 subjects (28 males and 22 females) are selected randomly from outpatients of 
Saveetha Dental Hospital and community residing in Chennai, India. Subjects’ age group are between 17 to 
40 years and selected since attrition is minimal in this age group.1 Subjects are asked to bite the modelling 
wax to record the bite mark. Fine tipped pen are used to mark the parameter. The arch length and incisorial 
width of maxillary permanent teeth are measured by using a piece of rope and Vernier caliper. The data 
is analysed and the relationship between arch length and incisorial width of maxillary permanent teeth of 
subjects based on their gender will be evaluated.

Results: Mean values for maxillary arch length for males is 55.0mm and for females is 50.77mm. Mean 
values for maxillary incisorial width for males and females is 9.3214 mm and 8.1818 mm respectively. 
The study shows significant lower mean value for females when compared to males with highly significant 
standard deviation.

Conclusion: With highly significant values obtained, the maxillary arch length parameter and maxillary 
incisorial width can serve as an important aid in gender identification specifically in forensic odontology and 
medico-legal issues investigation in South Indian population.
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Introduction 

Human identification is one of the important 
foundations of civilization which was in use since the 
Roman times in identification of unknown individual in 
crime scene.2 The unique features of jaws and the teeth 
has been used for medico-legal purposes in multifarious 
situations. The structure and physical availability of the 
teeth which is the hardest and the most stable hard tissue 
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in human body chemically has made the most popular 
and obvious tools in forensic investigation. 3, 4

Estimation of gender lead to the important step 
in constructing the post-mortem profiling where the 
exact gender identification will limit the finding to the 
half of population available.5 The gender precision by 
using other type of parameters in human body such as 
morphology of craniofacial and pubis measurement will 
range from 96% to 100% of finding.

The fact that the development of complete human 
dentition take place pre maturation of skeleton deems 
them a suitable tool for gender indicator, especially 
in young individuals.6 Sexual dimorphism are the 
special characteristics which differentiate between 
genders. Among all the sexual dimorphism tools, the 
tooth size has been estimated as the most applicable 
in various populations in anthropologic and forensic 
investigation.7, 8

  From the early centuries, human bite mark were 
given a huge interest in solving medico-legal problems. 
The early case that had been reported for using bite 
mark as a tool of forensic investigation was published in 
1870’s. The person that become a pioneer in publishing 
the bite mark analysis was Sorup in 1924 where he used 
transparent sheet which represent a suspect’s dentition 
and he compared it with the suspects’ bite marks 
photograph. Since the report, there were significant 
increase in the number of cases reported using bite mark 
as the tool of identification. 8, 9

Bite marks are the marks left by the action of teeth 
and other oral structure during the biting of soft tissues 
or object. They are used as identification due to the 
fact that specific teeth alignment is peculiar to each 
individual.10 

Apart from the bite mark analysis type, there are few 
physical analysis that can be seen in both wound and the 
suspect’s bite mark. These physical analysis also known 
as odontometric analysis. These are arch length, number 
of teeth present, incisorial width, intercanine distance, 
and intercanine ratio. 11

The arch length of the bite mark is the size or length 
of bite mark pattern where the single arch of mandibular 
or maxillary are measured and recorded from one end to 
other end of the arch. The number of teeth present is the 
total amount of teeth present or found in that particular 

bite mark.6 The incisorial width is the width of central 
incisor in maxillary arch or mandibular arch. Inter canine 
distance is the distance between the two canines both in 
maxillary and mandibular arch.12 Inter canine ratio is the 
ratio of inter canine distance in maxillary arch to the 
inter canine distance in the mandibular arch.13

The odontometric analysis parameter help in 
stimulation of a dental impression in both gender, male 
and female, study of the sexual dimorphism using the 
odontometric measures or metric system and study 
of the class and specific characteristics for individual 
identification.3, 13, 14

Therefore, this study is conducted to evaluate 
and find the relationship between arch length and 
incisorial width of maxillary permanent teeth in gender 
identification.

Materials and Method 

The present study comprised of 50 subjects of age 
range 17 - 40 years. Of the total subjects, 28 patients 
are male and 22 patients are females. The subjects were 
randomly selected for the purpose of this study. Subjects 
were selected from the outpatient departments of a 
tertiary care hospital  in Chennai between September 
2018 and January 2019. 

Subjects were asked to bite the modelling wax to 
record the bite mark. Fine tipped pen is used to mark 
the parameter. [Figure 1] The arch length and incisorial 
width of maxillary permanent teeth are measured by 
using a piece of thread  and Vernier caliper. 

The arch length of the maxilla is measured from one 
end to other end of the arch, where the whole arch is 
considered. 15 The incisorial width is the width of central 
incisors measured by using a vernier caliper.

The data is analysed and the relationship between 
arch length and incisorial width of maxillary permanent 
teeth of subjects based on their gender was evaluated. 
For all assessments, level of significance was set at 
alpha 0.05, two-tailed.

All the raw data were segregated based on the 
gender which included the differences in arch length and 
the differences in incisorial width. Percentage derived 
from the segregation data will be presented in the table 
and graph.
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Figure 1: Fine tipped pen used to mark the parameter on maxillary arch, a showing incisal width and b showing arch length

Result 

A total of 50 participants were involved in the 
current study of which, 28 are males and 22 are females. 
The combinations of both genders can be seen as the 
mean value and standard deviation. 

Both statistical significance for arch length of 
maxilla and incisorial width of maxilla in males and 
females are shown in Table 1 and Table 2.

For arch length of maxilla in current study, the 
mean value for males is 55.00 mm and for females is 

50.77mm. This shows that females have less mean value 
of maxillary arch length compared to males. There is 
significant difference between these two mean values. 
The standard deviation for both males and females are 
3.0429 and 2.9428. [Table 1]

For incisorial width of maxilla in current study, the 
mean value for males is 9.3214 mm and for females is 
8.1818 mm. This shows that females have less mean 
value of maxillary arch length compared to males. 
There are significant differences between these two 
mean values. The standard deviation for both males and 
females are 0.9449 and 0.958. [Table 2]

Table 1: Statistical significance of arch length of maxilla in males and females

Sex Mean (mm) Standard 
Deviation ‘t’ stat ‘p’ value Significance

Males 55.0 3.0429 35.648787 < 0.00001 Highly Significant

Females 50.7727 2.9428 30.717879 < 0.00001 Highly Significant
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Table 2: Statistical significance of incisal width of maxilla in males and females

Sex Mean (mm) Standard 
Deviation ‘t’ stat ‘p’ value Significance

Males 9.3214 0.9449 37.96 < 0.00001 Highly Significant

Females 8.1818 0.958 37.788913 < 0.00001 Highly Significant

Figure 2: The graph showing maxillary arch length and maxillary incisal width were found to be higher in males than that of 
the females

In current study, both parameter of gender 
identification, maxillary incisorial width and maxillary 
arch length, shows significant lower value for females 
when compared to males. [Figure 2]

Discussion

The study of odontometrics for gender identification 
or sexual dimorphism purposes had been studied in 
various research papers previously. This method of 
analysis is less expensive, easy to analyse and a fast 
method. As the dimensions of teeth structure and arch 
may vary from population and individuals in the world, 
population-specific data determination will help in 
furthering the forensic expertise in the knowledge.16

In the current study, 50 participants which were 
divided into 28 males and 22 females were examined 
and observation were done to identify the bite mark 
pattern and to calculate the maxillary arch length and 
incisor width. 

Based on current study of Chennai outpatient 
population, the mean value of maxillary arch length 

for males is 55.0mm with standard deviation of 3.0429. 
Meanwhile the mean values for females maxillary arch 
length is 50.7727mm with standard deviation of 2.9428. 
Both genders have highly significant  p-value which is < 
0.00001. There are significant differences between male 
and female values. The result shown that males have 
higher mean value compared to females.

In the previous study, the cross-sectional study 
conducted over a period of three months in 2016 in 
Ferozepur, Punjab, India with 219 subjects of age 
between 20-30 years. The result showed that the mean 
value of maxillary arch length for males is 55.76mm 
with standard deviation of 4.78. Meanwhile the mean 
value for females’ maxillary arch length is 54.64mm 
with standard deviation of 3.11. Both gender have 
significant value of p-value which is 0.051. This study 
corroborated with our study.17

In another research study conducted in Mumbai, 
with 40 subjects of age group between 16 to 25 years. 
The research result showed that the mean values of males 
is higher than the females with significant differences as 
in our study. 18
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In the current study, the mean value of incisor width 
for males in Chennai outpatient population is 9.3214mm 
with standard deviation of 0.9449. Meanwhile the mean 
value for females’ incisor width is 8.1818mm with 
standard deviation of 0.958. Both gender have highly 
significant value of p-value which is < 0.00001. There 
is significant differences between males and females 
values as other previous research paper. The current 
study result showed that males have higher mean value 
compared to females.

In another study done in Udaipur for 50 subjects 
consisting of 25 males and 25 females with  age range 
between 18 to 35 years; the results showed that males 
have mean values of incisorial width of 8.49mm with 
standard deviation of 0.60. Female subjects depicted 
less mean value which is 8.25mm with standard 
deviation of 0.62. The p-value shown in both genders 
have significant value of p=0.03. 19

In a study by Vodanovic´ et al. in 2016 where 
evaluation of  skeletal remains of 86 skulls excavated 
in the late 19th and early 20th centuries at the medieval 
cemetery of the Bijelo Brdo site near Osijek, dated 
to the 10th and 11th century showed that males have 
mean value of incisorial width of 8.20mm with standard 
deviation of 0.77 meanwhile females have mean values 
of 8.11mm with standard deviation of 0.78. The p-value 
for both gender is 0.759 which is a significant value.15

In the current study, there are few limitation that 
may be affecting the precision of result in odontometrics 
analysis. The analysis of odontometrics should consist 
of all parameters and not only specified to one or two 
parameters. The measurements of current study were 
done by single observer, therefore the inter observer 
variability could not be determined. 

Conclusion

The study concluded that the odontometric analysis 
based on the maxillary arch length and maxillary 
incisorial width in gender identification showed highly 
significant result. There are significant differences in 
male and female parameters which can be differentiated 
between the genders. Generally the parameter values 
are less in females when compared to males and this 
holds good for the population taken into consideration. 
Therefore the study indicates that maxillary arch length 
parameter and maxillary incisor width can serve as 
important aid in gender identification specifically 

in forensic odontology and medico-legal issues 
investigation in South Indian Population.
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Abstract

Introduction: Cranio cerebral injury as a result of road traffic accident ( RTA)  is commonly seen  in  
countries like India. This study mainly focused on injuries like craniocerebral injuries associated with road 
traffic accidents.

Methodology: Study Design: Autopsy based retrospective study on the patterns of craniocerebral injuries 
in road traffic accident cases.

Study area: Study was pursued in department of Forensic Medicine, Tertiary care Hospital, Mangalore 
among victims who underwent autopsy at Government Wenlock Hospital Mortuary.

Sample size determination: 195 autopsy reports of road traffic accident victims was reviewed during 2017-
2018.

Results: Among 195 case reports reviewed, most of the victims were males 81.5% and 18.5% female, 
male to female ratio of 4.4:1. Highest incidence of RTA was observed among the age group of 30-40yrs ie 
45(23.1%) cases followed by 40-50 years having 40(20.5%) cases. The least age group involved was more 
than 70 years having 7(3.6%) cases.

Conclusion: It is high time for concerned authority to take appropriate and immediate measures for reducing 
the incidences of head injury associated with RTA and thereby protecting this vulnerable group of people.

Recommendation: The outcome of the study is to give proper knowledge regarding preventive measures.
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Introduction

Introduction

Craniocerebral damage is one of the common 
injuries sustained by the human being. Among major 

worldwide health problems head injury takes top 
priority, as well as most common cases in emergency 
and casualty units. Multiple trauma cases in which 
number of injuries are encountered on the victim, head 
injury plays an important role leading to morbidity and 
mortality in any given population, especially in people 
less than 45 years of age.1

Craniocerebral injuries importance in forensic 
medicine is due to frequency and fatality of the lesions. 
Survival time, volition acts, correlation of interpretation 
are important parameters to be addressed because of 
its medicolegal importance for reconstruction and 
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compensation settlements. Reason for significant 
increase of head injury emergency and deaths may 
be attributed to increase in the population, significant 
growth of road transport sector and lack of traffic 
planning or control measures, inadequate awareness of 
pedestrians.2

Road traffic accident has been known to cause 
mortality and injury every 4 minutes in India, as per 
the study by NTPRC New Delhi 2. Injuries amount to 
11% of death under non communicable disease in India 
and injury deaths are a result of Road Traffic Accidents 
amounts to 78% 3. Among young individuals who 
mainly comprise of students and working population 
road traffic accidents is one of the main causes of death 
now. Mortality due to road traffic accidents counts to 
80000 per year, 1.2 million suffer serious injuries, and 
3,00,000 suffer permanent disability 4.

Materials and Method

The above retrospective study extends into a time 
of two years from January 2017 to December 2018.  
During the study period, 195 cases of road accidents 
with craniocerebral injury for which autopsy was done 
at Government Wenlock District Hospital (GWDH), 
Mangalore. 

Data was collected from medico legal reports 
dispatched from Kasturba Medical College and GWDH 
morgue registers, among victims of Road Traffic 
Accident (RTA). Various data like, age, gender, religion 
were reviewed from inquest report accompanying the 
deceased brought to mortuary. Information pertaining 
to the cases included in the present research such 
as pathological features, skull fractures pattern, 
intracranial hemorrhages and its distributions gathered 
from the postmortem registers and reports dispatched 
to the courts. Data were entered and analyzed using a 
statistical analysis programme, SPSS .

Results 

A total of 195 post mortem cases were studied. 
Among them 81.5% were male and 18.5% female, 
male to female ration of 4.4:1. Maximum number of 
cases of RTA was observed among the age group 30-
40yrs 45(23.1%) cases followed by 40-50 years having 
40(20.5%). The least number of cases was seen in 
age group more than 70 years having 7(3.6%) cases  
(Table 1).

Table-1: Denotes age group distribution

Age Frequency Percent 

<20 years 14 7.2%

20-30 years 35 17.9%

30-40 years 45 23.1%

40-50 years 40 20.5%

50-60 years 31 15.9%

60-70 years 23 11.8%

>70 years 7 3.6%

Total 195 100%

Table 2: Denotes the distribution of the various 
types of fractures in the skull

Skull fracture localiza-
tion 

Number of 
cases 

Percentage

Frontal 19 28.78%

Temporal 22 33.33%

Parietal 2 3%

Occipital 2 3%

Temporal + parietal 1 1.5%

Frontal + temporal 6 9.1%

Frontal + parietal 3 4.5%

Temporal + occipital 2 3%

Parietal + occipital 3 4.5%

Parieto occipito frontal 2 3%

Temporo occipito frontal 1 1.5%

Parieto temporo frontal 2 3%

Parieto occipito temporo 
frontal

1 1.5%

Total 66 100%

Out of 212 injuries seen on the head in general out 
of these 66 injuries were cranial vault injuries while the 
remaining 146 injuries are basal skull fractures. Among 
the vault fracture temporal bone having linear fracture 
is the most common one 33.33%(N=22) followed by 
frontal bone fracture 28.78%(N=19) and fracture of 
both frontal and temporal bones 9.1%(N=6).
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Table3: Denotes the percentage and frequency 
of various types of fractures in the cranial vault   

Fracture type Frequency Percent 

Linear fracture 37 56.06%

Comminuted 
fracture 6 9.09%

Sutural or diastatic 
fracture 17 25.76%

Depressed fracture 2 3.0%

Pond/indented 
fracture 1 1.51

Gutter fracture 2 3.0%

Cut fracture 1 1.51%

Total 66 100%

A total of 66 cases of the victim on the study has 
cranial vault fracture which constitutes 33.85% one 
third of all the RTA victims studied.  Fissure fracture 
or Linear fracture is commonest type of fracture 56.06 
%(N=37) followed by sutured/ diastatic type of fracture 
25.76%(N=17) and the third being comminuted fracture 
9.09%(N=6).

Table 4: Denotes the location of Basal skull 
fracture 

Skull base fracture types Cases Percentage 

Anterior cranial fossa 33 47.83%

Middle cranial fossa 11 11.46%

Posterior cranial fossa 30 31.25%

Anterior and middle cranial fossa 11 11.46%

Anterior and posterior cranial fossa 4 4.16%

Middle and posterior cranial fossa 6 6.25%

Anterior, middle and posterior 
cranial fossa 1 1.04%

ALL 96 100%

A total of 96 cases of the victim on the study has basal 
skull fracture which is 49.23% constitutes almost half of 
all the RTA victims studied. Anterior cranial fracture is 
the most commonly fracture 47.83 %(N=33) followed 
by posterior cranial fossa fracture 31.25%(N=30). 
Anterior and middle cranial fossa combined fracture 
and middle cranial fossa alone fracture constitutes 
11(11.46%) cases. Anterior cranial fossa and posterior 
cranial fossa fracture constitutes more than half of basal 
skull fracture. The three anterior, middle and posterior 
cranial fossa fracture is seen in 1(1.04%) cases.

Table 5: Denotes the percentage and frequency 
of various types of fractures in the base of the skull

Fracture type Frequency Percent 

Linear/fissure fracture 74 77.08%

Ring fracture 8 8.33%

Hinge fracture 9 9.38%

Longitudinal fracture 5 5.21%

Total 96 100%

Among basal skull fractures studied, Fissure fracture 
or Linear fracture is commonest type of fracture 77.08 
%(N=74) followed by hinge type fracture 9.38%(N=9) 
and the third being ring fracture 8.33%(N=8).

Table 6: Frequency and types of intracranial 
hemorrhages 

Types of Intracranial Hemorrhage Cases Percent

Extradural Hemorrhage 7 7.44

Subdural Hemorrhage 13 13.83

Subarachnoid Hemorrhage 20 21.27

Intra cerebral Hemorrhage 3 3.2

Extradural Hemorrhage + Subdural 
hemorrhage

3 3.2

Subdural + subarachnoid hemorrhage 30 31.9

Subarachnoid + intracranial hemorrhage 5 5.32

Extradural + subdural + subarachnoid 
hemorrhage

5 5.32

Subdural + subarachnoid + intracranial 
hemorrhage

6 6.38

ALL 2 2.13
TOTAL 94 100
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According to this study there were 48.2% (N=94) 
cases with intracerebral injuries out of which combination 
of subdural and subarachnoid is the predominant one, 
which constitutes 30(31.9%) , subarachnoid hemorrhage 
constitutes 20(21.27%), subdural hemorrhages 
13(13.83%), extradural hemorrhages 7(7.44%). It 
is also analyzed that combination of subarachnoid 
and intracranial hemorrhages and combination of the 
three means, extradural, subdural and subarachnoid 
hemorrhage are equal constituting 5.32 %(N=5). On 
the current research the combination of extradural and 
Subdural is equal with intracerebral hemorrhage 3.2 %3

Discussion

A total of 398 medicolegal autopsy was done in 
Mangalore in the year 2017 and 2018 out of which 195 
cases are victims of RTA with fatal head injury which 
are included in the current study. As per one more study 
conducted in mangalore during 2014 and 2016, a total of 
419 RTA victims underwent autopsy 150 found to have 
serious head injury.

In this study, Males were more in number than 
the females and male to female ratio is 4.4:1. This is 
identical to the other studies 3,5-8 . On the analysis of age 
group more number was seen in the age group of 30-
40yrs 45(23.1%) followed by 40-50 which is 40(20.5%) 
which is similar with other studies. The least number of 
cases was seen in age group more than 70 years having 
7(3.6%) cases which is different from autopsy based 
studies conducted at Maharashtra 4.

In the study, linear fracture of the skull was the 
most common type. Temporal bone was the commonest 
fractured bone of the vault of skull. The base of the skull 
has maximum facture of skull at anterior cranial fossa 
47.83% followed by posterior cranial fossa (32.25%). 
Least common site is the situation in which all the three 
skull bones are fractured at the same time (1%). The 
other researchers find similar findings. 10,11,12

In this particular study linear/fissure fracture is the 
commonest types of fracture among skull base fractures 
(77.08%).

In this study single most common hemorrhage 
was subarachnoid hemorrhage, subdural hemorrhage 
(13.83%) and extradural being (7.44%). Subdural 
and subarachnoid hemorrhage is the most common 
hemorrhages observed in this study (31.9%). 

Conclusion

Trauma to the head due to road traffic accidents 
was the commonest cause of death due to trauma. 
Road traffic accident victims with head injuries were 
commonly males and were people of the age group 
20-40 years. Most of them are from urban areas. Road 
traffic accident is an unfortunate economic burden 
for countries like India. Craniocerebral injuries due 
to RTA is a recognized major public health problem 
causing death and disability among the populations of 
this country. It is  high time for concerned authority to 
take appropriate and immediate measures for reducing 
the incidences of head injury associated with RTA and 
thereby protecting this vulnerable group of people.

Recommendation 

This study gives information from postmortem 
reports in the Kasturba medical college, Mangalore 
which could provide information to take preventive 
steps regarding road traffic accidents. This study gives 
us several information which can be used to implement 
safety methods for drivers as well as pedestrians.

The use of motorcycle helmets is seen as an 
important preventive step in decreasing mortality 
associated with road traffic accident. It is the need of the 
hour to have effective emergency care and ambulance. 
Further research is advised to find out the various 
factors responsible for road traffic accidents and this 
information can be shared with the regulatory bodies 
who can implement rules to take preventive steps.

Acknowledgement: Nil

Source of Funding: Self

Conflict of Intrest: Nil

Ethical Clearance was taken from institution 
ethical committee of KMC, Mangalore.

References

1.  Shahin Salim, Pavanchand Shetty H, Jagadish 
Rao Padubidri, B Suresh Kumar Shetty, Haneil 
L Dsouza. Pattern of Injuries Due to Road Traffic 
Accidents Involving Motorized Two Wheeler 
Vehicles in Mangalore based on Autopsy Reports 
during the year 2015 and 2016. Indian journal 
of Forensic Medicine & Toxicology.April-June 
2018;12(2):278-282.



 250        Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4   

2.  Gedion Hailemariam, Pavanchand Shetty H, B 
Suresh Kumar Shetty, Prateek  Rastogi, 
Jagdish Rao Padubidri, Animesh Jain, Enyew 
Debash. A Cross sectional study on pattern of 
organ fatally damaged in road traffic accidents 
in mangalore during the year 2015. Medico-legal 
update, july-december 2017; 17(2):124-129.

3.  Ranjit M. Tandle, A. N. Keoliya. Patterns of head 
injuries in fatal road traffic accidents in a rural 
district of Maharashtra- Autopsy based study. 
J Indian Acad Forensic Med. July-September 
2011; 33( 3):228-231.

4.  Jha, D.K. Srinivasa, G.Roy and S Jagdish, 2004. 
Epidemiological Study of road traffic accident 
cases: A study from South India. Indian J. 
Community Med Jan-March 2004; 29(1): 20-24.

5.  Tirpude BH, Nail RS, Anjankar AJ and Khajuria 
BK. A study of pattern of cranio-cerebral injuries 
in Road Traffic Accidents. J Indian Acad. 
Forensic Med 1998 ;(1). 9-12.

6.  Akhilesh Pathak, N.L. Desania & Rajesh Verma. 
J Indian Acad Forensic Med, . Profile of Road 
Traffic Accidents & Head Injury in Jaipur 
(Rajasthan). J Indian Acad Forensic Med; 30(1) : 
6-9.

7.  Mohan D, Varghese M. Injuries in south East 
Asia Region: priorities for policy and action. 
Delhi: SEARO, World Health Organization; 
2002. SEA/Injuries/A1:1-19

8.  World Health Organisation. Regional office 
for South East Asia, New Delhi, April 2002. 
Strategic Plan For Injury Prevention And Control 
in South East Asia. WHO project: ICP DPR 001. 
P:1.

9.  Murray CJ, Lopez AD. Alternative projection 
of mortality and disability by cause 1990-2020: 

Global Burden Of Disease Study. Lancet 1997; 
349(9064): 1498-504.

10.  Mani, C.  The growing menace of accidents.J. 
Indian Med.Assoc 1961;36:423.

11.  Ranjit M. Tandle, A. N. Keoliya. Patterns of head 
injuries in fatal road traffic accidents in a rural 
district of Maharashtra- Autopsy based studyJ 
Indian Acad Forensic Med. July-September 
2011;33( 3):228-231.

12.  B. Suresh Kumar Shetty, Tanuj Kanchan, Ritesh 
G. Menezes, Shankar M. Bakkannavar, Vinod 
C Nayak, K Yoganarasimha. Victim Profile and 
Pattern of Thoraco-Abdominal Injuries Sustained 
in Fatal Road Traffic Accidents. J Indian Acad 
Forensic Med. Jan- March 2012; 34( 1): 16-19.

13.  Gururaj G. Road traffic deaths, injuries and 
disabilities in India: current scenario. Natl Med J 
India . Jan-Feb 2008;21(1) :14–20.

14. Animesh Jain, Ritesh G. Menezes, Tanuj 
Kanchan, S. Gagan, Rashmi Jain. Two Wheeler 
Accidents on Indian Roads- A study from 
Mangalore,India. Journal of Forensic and Legal 
Medicine April 2009;16(3) :130–133.

15. R.  Ravikumar. Patterns of Head Injuries in 
Road Traffic Accidents Involving Two wheelers: 
An Autopsy Study. J Indian Acad Forensic Med. 
October-December 2013;35( 4): 349-352.

16. Reddy KSN. The essentials of Forensic Medicine 
and Toxicology, 29th edition, published by K. 
Sugana Devi, 2010; 218-219.

17.  Kimberly M. Auman, Joseph A. Kufera, Michael 
F. Ballesteros, John E. Smialek, and Patricia 
C. Dischinger. Autopsy Study of Motorcyclist 
Fatalities: The Effect of the 1992 Maryland 
Motorcycle Helmet Use Law. Am J Public 
Health. 2002 August; 92(8): 1352–1355.



Autopsy Profile of Sudden Natural Death in a Tertiary Care 
Center: A Retrospective Analysis

Miressa Belay1, Jagadish Rao Padubidri2, Pavanchand Shetty2, B Suresh Kumar Shetty3,  
Haneil Larson D’souza2, Ibrahim Jibril1, Eshetu Sileshi1

1Post-graduate Scholar, St Paul’s Hospital Millennium Medical College, Forensic Medicine and Toxiclogy, 
Ethiopia, 2Associate Professor and District Medicolegal Consultant, Forensic Medicine and Toxicology, Kasturba 
Medical College, Mangalore, Manipal Academy of Higher Education, Manipal, Karnataka, India, 3Professor and 
Head, State Medicolegal Consultant, Forensic Medicine and Toxicology, Kasturba Medical College, Mangalore, 

Manipal Academy of Higher Education, Manipal, Karnataka, India

Abstract

Introduction: World Health Organisation ( WHO) defines sudden death as death which occurred within 24 
hours of onset the symptoms. On the other hand sudden cardiac death is unexpected death due to cardiac 
pathology, early after symptom onset usually within 1 hour or without the onset of symptoms. Ischemic heart 
diseases are the leading causes of sudden natural deaths and most cases are due to coronary artery disease.

Aim of this Study: It is a retrospective analysis to determine incidence of Sudden Natural death (SND) at 
mortuary of Government Wenlock District hospital, Mangalore. To determine the age, gender distribution, 
its cause and to evaluate gross and histopathological findings.

Material and Method: Confirmed cases of all deaths due to sudden natural causes based on histologic and 
gross findings from medicolegal case records for a period of two years. ( 2017, 2018) were evaluated.

Results: Total numbers of 199 cases of SND were autopsied during the study period.  Maximum deaths 
occurred in the age group between 51 and 60 years. Males are affected more than females. The main causes 
of the death in 90 cases (45.2%) were attributed to cardiac aliment, among cardiac diseases the most common 
cause is coronary artery disease and the remaining 109 cases (44.8%) were due to extra cardiac causes. Out 
of all sudden natural deaths, cardiac gross and histopathologic findings to death due to cardiovascular system 
ratio was greater than that of extracardiac gross and histopathologic findings to extra cardiac deaths (gross 
ratio 2.61 versus 1.51) and ( histologic ratio 1.71 versus 1.48) respectively.

Conclusion: It is found that sudden deaths are most commonly found in adults (51-60 years) and most of 
them are attributed to a cardiac cause. 

Keywords: Sudden Natural Death, Causes of death, Gross findings, Histopathologic Findings, Autopsy, 
sudden cardiac Death.
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Introduction

 Most of the deaths reported to autopsy surgeons 
are deaths due to sudden and unexpected causes which 
needs to be investigated.[1] According to WHO, sudden 
deaths are deaths that occurred within 24 hours of the 
onset of the symptoms [2].In forensic terms, sudden 
death are those which occurred in seconds or minutes 
of onset of the symptoms. [3-8]. An unexpected death 
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is not necessarily sudden and sudden death  may be 
unexpected death. [7-8, 2]

According to most literature the ischemic heart 
diseases are the leading cause of sudden natural 
deaths which are about 50%. The most common is 
cardiac ischemia, which develops as a consequence of 
coronary atherosclerosis and mainly a function of age 

[9-12].  The cardiovascular system ( CVS) being  the 
most common cause of Sudden Natural deaths (SND), 
followed by respiratory system, cerebrovascular system, 
gastrointestinal system and genitourinary system [13].

.For the forensic pathologist, SND due to cardiac 
causes are ischemic heart disease mostly coronary 
atherosclerosis.[14, 15].

The aim of the study is to determine various causes 
of sudden natural deaths and to assess  gross and 
histopathological features in organs and to compare 
frequencies in cardiac and extracardiac cases of sudden 
natural deaths that had undergone autopsies.

Material and Method

This autopsy based retrospective analysis was 
conducted in the Department of Forensic Medicine, 
Tertiary care center, Mangalore from January 2017 to 
December 2018. Based on gross and histopathologic 
findings, confirmed cases of SND were included in the 
study.  Autopsied specimens were grossly examined and 
then fixed in 10% formalin. Samples of the tissues(lungs, 
heart, liver, kidneys)  were taken for histopathology 
examinations. Sections of organs were evaluated by 
hematoxylin-eosin stain. Manner and cause of the death 
was reported based on  autopsy findings, histopathology 
report, treatment records of the deceased, crime scene 
investigation and laboratory findings. 

Among 1645 cases of autopsy performed at the 
mortuary of Government Wenlock District , Mangalore 
only 199 cases of SND were included in our analysis. 

Sex and age distribution, gross and histologic findings 
system vice and causes of deaths were analyzed. The 
ratio of frequencies of gross and histopathological 
findings to causes of death in system vise and the major 
organs affected were also compared internally from 
these numerical data.

Results

Out of 199 cases of sudden natural death, males and 
females constituted 185 and 14 cases in age group of 
31-60 years. (Table 1) Male showed dominance of 93% 
when compared to female population. Death occurred 
within 24 hours of the symptoms in all cases.  

Table 1. Showing the distributions of age and 
gender in cases of SND.

 Age Male (%) Female (%) Total (%) 

0-20 3 1.5 4.5

21-30 7 0.5 7.5

31-40 13 1 14

41-50 21 0.5 21.5

51-60 30 3 33

61-70 12.5 0 12.5

71-80 6.5 0.5 7

Total 93% 7% 100

The most common gross findings involve 
cardiovascular system mostly coronary atherosclerosis 
as indicated in the table 2, Other causes include multiple 
fibrotic patch, myocardial hypertrophy and enlarged 
heart  which constituted 58.75% (n= 235/400) of our 
findings. In the pulmonary system the common findings 
were mainly pulmonary congestion and edema. 
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Table 2:  Gross organ findings in cases of sudden natural death.

 System affected  Gross organ findings Percentage (%)

Cardio vascular

Atherosclerosis 80

Multiple fibrotic patches 11.5

Myocardial hypertrophy 6.4

Heart rupture 1.7

Aortic stenosis 0.4

Respiratory

Pulmonary congestion 40

Pulmonary edema 37

Cavitatory lesion 14

Pus and exudate on cut section of the 
lungs 7

Petechial hemorrhage 1

Collapsed lungs 1

Central Nervous

Cerebral edema and congestions 58

Intracranial hemorrhage 42

Gastro Intestinal

Cirrhosis of  liver 48

Congestion of the liver 40

Hepatomegaly 8

Esophageal varices 4

Genito-Urinary findings

Congestion of the kidney 46

Pale kidney 38

Renal cyst 8

Ruptured fallopian tube 8

 Table 3 depicts atherosclerosis (n=125/154) as the most common histopathological findings, followed 
by hypertrophy of myocardium and myocardial infract. Other cardiac lesions were intracardiac thrombus 
(1.3%),myocardial fibrosis(1.3%),Myocarditis (0.7%) and coronary artery thrombosis (0.7%).
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Table 3:  Histopathological findings in cases of sudden natural death.

System affected/ Infectious conditions Histopathological findings    No.  Percentage (%)

Cardiac findings

Atherosclerosis 125 81
Myocardial infract 16 10.3
Myocardial hypertrophy 6 4
Myocarditis 1 0.7
Intra cardiac thrombus 2 1.3

Myocardial fibrosis 2 1.3

Coronary thrombosis 1 0.7
Aortic stenosis 1 0.7
Total 154 100

  
Pulmonary  findings

Pulmonary  edema and congestion 19 21

Pneumonia 34 37

Pulmonary tuberculosis 21 23

Chronic venous congestion of the lungs 8 9

Intra-alveolar hemorrhage 4 4
Emphysema 3 3
Embolus 3 3
Total 92 100

Gastro Intestinal Tract findings

Cirrhosis 12 33

Steatosis of the liver 20 56

Massive liver necrosis 1 2.75

Esophageal varices 1 2.75

Acute hepatitis 1 2.75

Pancreatitis 1 2.75
Total 36 100

Genito urinary findings

Acute tubular necrosis 17 57

Glomeruloscelerosis 5 17
Chronic pyelonephritis 3 10

Simple renal cyst 1 3

End stage renal failure 2 7

Renal cell carcinoma 1 3

Adrenal insufficiency 1 3
Total 30 100

 Infectious conditions

Disseminated Malaria 3 75

Disseminated botryomycosis 1 25

Total 4 100
Total 316 100
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Histopathological studies of the lung revealed 
Pneumonia ( 37%) as the major findings followed by 
pulmonary tuberculosis(23%). Major Hepatic findings 
were steatosis (56%) followed by Liver cirrhosis (33%). 
Acute tubular necrosis constituted major cause of 
sudden death following histopathology of kidney. Out of 

4 cases of infectious diseases resulting in sudden death,  
disseminated malaria constituted 3 cases followed by 
one case of Disseminated botryomycosis.

  As shown in Table 4, CVS constituted 45% of 
the total Sudden Natural deaths followed by pulmonary 
disease ( 28%) and genitourinary disease(12%) in our 
series.

Table 4. Comparing frequencies of gross, histopathologic findings and causes of Sudden Natural Death ( 
SND) 

 Body system Gross findings Histopathologic findings Cause of Sudden Natural 
Death

Number & % n % n % n %

CVS 235 58.75 154 48.7 90 45

RS 115 38.75 92 29 56 28

GIS 25 6.25 36 11.4 23 12

GUS 12 3 30 9.5 15 7.5

CNS 13 3.25 0 0 4 2

Other 0 0 4 1.4 11 5.5

Total 400 100 316 100 199  100

From our analysis, we observed that the ratio 
of cardiovascular gross and histologic findings to 
cardiovascular deaths was greater than that of extracardic 
gross and histologic findings to extracardic deaths. The 
ratio which was found from our series was 2.61: 1.51 
and 1.71: 1.48 respectively.

Discussion

The main aim of the autopsy pathologist is to reason 
out the most appropriate cause of the death and to see 
possibility of toxic drugs and other unnatural deaths.
[16] However, some of them remain unascertained even 
though a complete autopsy including toxicological 
analysis performed. [19]. Most of the literature [17, 18] 
reveals cardiovascular diseases as the common cause.

SND ( Sudden Natural Death) emerge in worldwide, 
predominantly in males [20].In our study among 199 
cases of the sudden natural death Male to Female ratio is 
almost 13 indicating Males (93%) are more commonly 
affected than females (7%). [27-29]

The most common cause of sudden natural deaths 
was cardiovascular system followed by pulmonary 

system, cerebrovascular system, digestive and 
genitourinary system [21]. The rate of cardiovascular 
disorder reported to be 40% to 84% in the previous series 
[22-26]. Cardiovascular pathologies are the most common 
cause of SND in our results which was similar to the 
previous articles and in our series cardiovascular causes 
for sudden natural death frequencies was found in 45 % 
of cases. [30-32]  The most common causes of SND, among 
cardiovascular pathologies is ischemic heart disease [3-

4,33].  Coronary atherosclerosis and cardiomyopathy are 
most common findings after autopsy examination in 
adults [34,35]. In our series coronary atherosclerosis was 
seen in 74% (66/199) and Myocardial infract in 11% 
(10/228 ) of cases respectively. In our study we found 
lower rate of coronary thrombosis  than the previous 
studies 0.5% (1/199) [34,35].  Tahir et al have reported 
in their study that pneumonia was present in 32 out 
of 810 cases (4%).[36]  However in our present study 
pneumonia is the major cause of sudden natural death 
among respiratory pathologies 28/199 (14%) followed 
by pulmonary tuberculosis. The rate of pulmonary 
embolus in previously studied series was mentioned as 
3.4-12.5% [37,38] ,but in our cases it was seen in 2%.
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In more than 50% of cases those having liver 
cirrhosis showed presence of the methyl alcohols in the 
blood toxicological analysis in our study. [39,40] Liver 
lesion due to chronic hepatitis was 0.5% occurrences 
in our study. Acute tubular necrosis and Chronic 
pyelonephritis were found in 7.5%  and 10% of kidney 
pathologies respectively and usually it resulted from 
acute toxic or ischemic insults. [41]  

In majority cases of sudden natural death cases, 
cause of death was most commonly related to CVS 
diseases. Hence in every case of Sudden natural 
death, with proper history, meticulous autopsy and 
ancillary investigations cause of death can be accurately 
determined. 

Conclusion             

We conclude in the present study, that sudden 
deaths are most commonly seen in male population with 
age group ranging from 31-60 years. Most of Sudden 
natural death cases were attributed to the cardiac cause 
and atherosclerosis being the main reason for Coronary 
artery disease. This study highlights the serious 
health concern in our society and a necessity to create 
awareness among the population at risk. This analysis 
will provide a better understanding of epidemiology and 
burden of sudden natural death in society to develop 
measures and implementation of health care programs 
that will improve patient care and minimize mortality.
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Abstract

The aim of this study was to explore the sex differences in the hyoid bone. The hyoid bone is characterized 
by sexually dimorphic features and thus it can be used for sex determination while establishing the biological 
profile in unknown skeletal remains. In this study we have assessed the sex prediction potential of four 
parameters, three of these being measurable metric dimensions of the hyoid bone and the fourth, the weight 
of the dry bone in a series of adult cadavers. A total of two hundred hyoid bones (100 males and 100 
females) from autopsied cases, aged from 18-60 years were studied. Analysis of the results confirms that the 
measurements are sexually dimorphic and have statistically significant differences (p<0.001). These results 
suggest the possibility that the hyoid bone can be used in determination of sex of the corpse in cases of 
analysis of a collection of unknown bones.

Key Words: Hyoid bone, dimorphic features, sex determination, skeletal remains.

Introduction

A forensic medicine expert is often confronted 
with the arduous task of reconstructing the biological 
profile from unidentified skeletal remains. Sex is one 
of the three defining characteristics in this process of 
biological profiling, with age and stature being the other 
two.

Sex of the body is usually determined from long 
bones of the skeleton. With regard to sex determination, 
the hyoid bone is one of the least represented bones in 
forensic settings owing to its small size and also the 
likelihood that it will be disarticulated into smaller 
components. However, previous research has shown 
that sexual dimorphism exists in the hyoid bone and this 
can aid the forensic expert in determination of sex.1,2,3,4

The hyoid bone is otherwise well known in Forensic 
Medicine for its significance in violent asphyxial deaths, 
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in particular in death by throttling or manual strangulation 
where fracture of the greater horns results due to inward 
compression.5,6 Other situations which can lead to 
fracture of the hyoid bone are sudden hyperextension of 
the neck, antero-posterior compression such as hanging 
or direct blows to the neck and bullet wounds etc.7  

The hyoid bone is the only bone in our body that does 
not articulate with other bones. It consists of a body, two 
greater horns and two lesser horns and lies in between 
the tongue and the thyroid cartilage.8 The thyrohyoid 
ligament connects the ends of the greater horn with 
the thyroid cartilage of the larynx. In functional terms, 
the hyoid bone serves as an attachment of supra and 
infra-hyoid muscles which take part in mastication and 
swallowing.

Several studies have shown that sexual dimorphism 
exists in the hyoid bone. The first study in this regard was 
by Jelisejew1and this was followed later by Miller et al.2 
In this study we attempted to find out the sex prediction 
potential of four parameters comprising of the weight of 
the hyoid bone and three measurable metric dimensions 
of hyoid in a series of adult cadavers.
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Material and Method

The present study was carried out on hyoid bones 
that were obtained from medico-legal post-mortems 
(from cases of the Institute of Forensic Medicine, 
Madras Medical College and Government general 
hospital, Chennai). Neck exploration was done for legal 
indications in these cases. Hyoid bone was carefully 
dissected and removed from a total of 200 decedent 
individuals, comprising of an equal number of adult 
male and female subjects i.e. 100 male and 100 female 
adults varying in age from 18-60 years. Hyoid bones 
with fracture or deformity and those that belonged 
to cases where there was violence to neck structures 
were not included in the study. The age and sex of the 
deceased individual was recorded.

The weight of the hyoid bone (after removal of 
soft tissue) and the following three anthropometric 
measurements were taken on each hyoid bone:

Average maximum length of the left and right 
Greater Cornu. The lengths of both the left and right 
Greater Cornu of the hyoid bone were measured 
separately and the average taken.

Length of the body of hyoid bone measured as the 
distance between the lateral edges of the hyoid body. 

Vertical height of the body of hyoid bone measured 
as the distance between the upper and lower edge of the 

body in the mid-sagittal plane.

The hyoid bones were taken from the cadavers and 
the adherent soft tissue was carefully dissected and 
removed using a scalpel and forceps. The residual soft 
tissue was removed by treatment of the hyoid bone with 
antiformin solution for a period of 48 hours. Antiformin 
solution was prepared as per standard protocol. After 
antiformin treatment to remove the soft tissues, the 
bones were washed with water and then air dried in the 
shade for a period of one week. Once dried, they were 
placed in labelled plastic bags. The bones were then 
weighed and the various metric measurements made 
using a vernier caliper. A mini jeweller’s balance was 
used for weighing the bones(obtained from SR scales, 
Chennai). This was a battery operated electronic device 
and had an accuracy of 0.01 grams and could measure 
upto a maximum of 50 grams. For morphometric 
measurements of the hyoid bone, a digital vernier caliper 
was used with an accuracy of upto 0.01 cm. Statistical 
analysis was done using SPSS software version 23.

Results

The hyoid bones were weighed and three 
morphometric measurements described earlier were 
made for all the bones. Statistical analysis was done 
and the mean, median, standard deviation (S.D.) and the 
standard error (S.E.) calculated for the male and female 
hyoid bones as shown below in tables 1 and 2:

Table 1: Statistical analysis of the weight of the Hyoid bone

S. No. Parameter Group Number of
subjects

Mean
(grams)

Median
(grams)

S.D.
(grams)

S. E.
(grams)

1. Weight of the hyoid 
bone

Male 100 1.03 1.00 0.24 0.02

Female 100 0.69 0.65 0.17 0.017

S. D. = Standard Deviation; S. E. = Standard Error

Table 2: Statistical analysis of various morphometric parameters in the Hyoid bone

S. No. Morphometric Parameter Group Number of
subjects

Mean
(mm)

Median
(mm)

S.D.
(mm)

S. E.
(mm)

1. Average maximum length of the 
Greater Cornu of hyoid bone

Male 100 31.1 31.6 2.70 0.27

Female 100 27.16 27.50 2.68 0.27

2. Length of the body of hyoid bone
Male 100 20.8 20.5 3.18 0.32

Female 100 17.52 17.20 2.95 0.29

3. Vertical height of the body of hyoid 
bone

Male 100 11.1 11.3 1.11 0.11

Female 100 9.51 9.50 0.88 0.09
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S. D. = Standard Deviation; S. E. = Standard Error

Table 3: Consolidated Tables showing the Mean and Standard Deviation for each of the four parameters 
for Male and Female Bones

S. No. Parameter
Male Hyoid bones Female Hyoid bones Level of significance

Mean ± S.D. Mean ± S.D. p value

1. Weight (gms) 1.03 ± 0.24 0.69 ± 0.17 p < 0.001

2. Length of the Greater Cornu of 
hyoid bone 31.1 ± 2.7 27.16 ± 2.68 p < 0.001

3. Length of the body of hyoid bone 20.8 ± 3.18 17.52 ± 2.95 p < 0.001

4. Vertical height of the body of 
hyoid bone 11.1 ± 1.1 9.51 ± 0.88 p < 0.001

The study shows a statistically significant difference 
in all four parameters between the male and female 
hyoid bones with p value of <0.001 i.e. highly significant 
(Table 3).

Discussion

An analysis of the results of the weight and the 
morphometric measurements of the hyoid bones (Table 
1, 2 and 3) was made.

Weight of the hyoid bone:

The mean weight of the hyoid bone was found 
to be 1.03 grams and 0.69 grams for male and female 
individuals respectively. For male bones, the weights 
were found to be in the range of 0.59 to 1.89 grams 
and for female bones 0.4 to 1.2 grams. It could thus be 
inferred that bones weighing more than 1.2 grams could 
only be male bones while bones weighing less than 
0.59 grams could only be female bones. Further it was 
observed that 99% of the male bones weighed more than 
0.6 grams. 

Average Cornual Length of the hyoid bone:

The mean cornual length of hyoid bone was found 
to be 31.1 mm. and 27.1 mm for male and female 
individuals respectively. The average cornual length for 
male bones was found to range from 21.3 to 40.0 mm; 
additionally in 98% of the male bones it was found to be 
greater than 25.0 mm in length. For female bones, the 
average cornual length was found to be in the range of 
20 to 36.4 mm, whereas in 98% of the female bones it 

was found to be less than 33 cm. It can thus be concluded 
that bones with length greater than 36.4 mm could only 
be male, while bones with length less than 21.3 mm 
could only be female.

Length of the body of hyoid bone:

The mean length of the body of hyoid bone was 
found to be 20.8 mm. and 17.5 mm for male and female 
individuals respectively. The length of the body of hyoid 
bone in male individuals was found to range from 10.8 
to 32.4 mm, with the length being greater than 16 mm in 
98% of the cases. For female bones, length of the body 
of hyoid bone was found to be in the range of 10.1 to 
30.5 mm; additionally in 98% of the female bones it was 
found to be less than 27.5 mm. It gave the inference that 
bones with length greater than 30.5 mm could only be 
male, while bones with length less than 10.8 mm could 
only be female. 

Vertical Height of the body of the hyoid bone:

The mean vertical height of the body of hyoid bone 
was found to be 11.1 mm. and 9.5 mm for male and 
female individuals respectively. The vertical height 
ranged between 8.5 to 13.9 mm for male bones. The 
vertical height for female hyoid bones was found to be 
in the range of 7.4 to 12.0 mm. It could thus be opined 
that bones with height greater than 12.0 mm could only 
be male, while bones with height less than 8.5 mm could 
only be female.
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 The study shows a statistically significant 
difference in all four parameters between the male 
and female hyoid bones with p value of <0.001 i.e. 
highly significant. Thus we were able to demonstrate a 
significant sexual dimorphism in the hyoid bone with 
regard to all the parameters. The male hyoid bones are 
larger than the female hyoid bones with respect to all 
three morphometric parameters.

Using the multivariant model for discriminate 
analysis it was determined that sexual dimorphism is 
most marked in the vertical height of the body followed 
by weight, next the average mean cornual length and 
finally in the transverse width of the body of the hyoid 
bone.

The first detailed study involving age and sex 
related variation in the hyoid bone Morphology was 
done by Miller et al.2 In this study Miller et al analyzed 
a large sample of hyoid bones (188 male bones and 127 
female bones) taken during   autopsy. In each case, the 
hyoid bone was carefully dissected from the larynx 
and surrounding connective tissue. Each specimen 
was radiographed. The radiographs were converted 
into digital images using a high resolution scanner. A 
series of 30 measurements were made using the image 
analysis system on digitalized radiographs of 315 hyoid 
bones from people of known age and sex. Both length 
and width comparison of the bones were made.

The results of our study were compared with that of 
Miller et al.2 and other investigators. The comparison is 
shown in Table 4.

Table 4: Comparison of present study with that of other investigators

Name of the Researcher

Average maximum Length 
of the left and right greater 
cornu in mm.

Length of the body of Hyoid 
bone in mm.

Vertical height of the body of 
Hyoid bone in mm.

Male Female Male Female Male Female

Miller et al 19982 28.55 ± 5.15 27.5 ± 4.35 21.4 ± 3.4 19.8 ± 3 7.9 ± 1.8 7.4 ± 1.6

Kim et al 20064 34.15 ± 6.65 27.8 ± 10 26 ± 2.5 22.4 ± 2.4 7.8 ± 1.6 7.1 ± 1.2

Sarah Kindschuh 20099 30.79 ± 3.25 27.33 ± 3.25 24.12± 2.34 20.86 ± 2.54 12.13 ± 1.17 10.72 ± 1.24

K D V Santhi Priya et al 
201510 32.47 ± 2.23 28.425 ± 2.33 23.24 ± 3.07 20.07 ± 1.47 11.85 ± 1.53 10.04 ± 1.01

Gaurav Agnihothri
et al 201511 33.5 ± 2.65 30.1 ± 2.9 25.4 ± 3.2 23.2 ± 4.4 9 ± 1.6 8.5 ± 1.7

Present Study 2019 31.1 ± 2.7 27.16 ± 2.68 20.8± 3.18 17.52 ± 2.95 11.1 ± 1.1 9.51 ± 0.88

The mean length of the greater cornu of the hyoid 
bone was found to be 31.1 mm. and 27.1 mm for male 
and female individuals respectively in our study. By 
comparison the corresponding values reported by Miller 
were 28.55 mm for males, 27.5 mm for females.

The mean length of the body of hyoid bone was 
found to be 20.8 mm. and 17.5 mm for male and female 
individuals respectively in our study. The corresponding 
values reported by Miller et al were 21.4 mm for males 
and 19.8 mm for females.
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The mean height of the body of hyoid bone was 
found to be 11.1 mm. and 9.51 mm for male and female 
individuals respectively. The values reported by Miller 
et al. were 7.9 mm for males and 7.4 mm for females.

The dimorphism observed in our study was greater 
for all the parameters compared to the study by Miller et 
al.2 The subjects in our study were south Indians, mostly 
belonging to Tamil population. Of the four parameters 
studied, the vertical height of the hyoid bone was the 
most dimorphic parameter, this was followed by the 
weight, next the cornual length and finally the length 
of the body of the hyoid bone. However in the study 
by Miller et al.2, where the 96% of the subjects were 
White Caucasians and Hispanics, the Cornual length 
was the most dimorphic parameter. Thus morphometric 
variations exist in different populations. Morphometric 
variations in the hyoid bone in various populations are 
secondary to geographical, genetic as well as racial 
factors.

Conclusion

There is definite sexual dimorphism in the hyoid 
bone in the contemporary population and this was 
established using both the weight of the bone and three 
morphometric parameters. The vertical height of the 
body of the hyoid bone was the best parameter for sex 
determination in our study. We are confident that our 
study findings will be of much help in forensic contexts 
for accurately determining the sex from unknown 
skeletal remains.

Conflict of Interest: None 

Source of Funding: None

Ethical Clearance: Not applicable as all hyoid 
bones were obtained from cadavers that underwent neck 
exploration during forensic autopsy for legal indications 

other than the objectives of this study. No additional 
intervention was carried out on cadavers for this study.

References

1. Jelisiejew T, Jaroslaw S, Kuduk I. Morphologic 
Studies on the Hyoid Bone in Man. Folia Morphol. 
1968;27:172-82.

2. Miller KWP, Walker PL, O’Halloran RL. Age and 
Sex-Related Variation in Hyoid Bone Morphology. 
J Forensic Sci. 1998;43(6):1138-43.

3. Reesink EM, Van Immerseel AAH, Brand R, 
Bruintjes TJD. Sexual dimorphism of the hyoid 
bone? Int J Osteoarchaeol.1999;9:357–60.

4. Kim D-I et al. 2006. Morphometrics of the Hyoid 
Bone for Human Sex Determination from Digital 
Photographs. J Forensic Sci 51(5):979-84.

5. Ubelaker, DH. Hyoid fracture and strangulation. J. 
Forensic Sci. 1992;1216-22.

6. Pollanen MS,  Bulger B.  Chaisson DA.  The 
location of hyoid fractures in strangulation revealed 
by xeroradiography. J. Forensic Sci 1995;40:303-5.

7. Porrath, S. Roentgenologic considerations of the 
hyoid apparatus. Am J Roentgenol Radium Ther 
Nucl Med. 1969;105(1):63-73.

8. Williams PL, Warwick R, Dyson M, Bannister LH. 
Gray’s Anatomy – 32nd Edition, 2005, Page: 301.

9. Kindschuh SC, Dupras TL, Cowgill LW. 
Determination of sex from the hyoid bone. Am J 
Phys Anthropol. 2010;143:279-84.

10. Santhi Priya KDV, Ranzeetha D. Indian J Clin Anat 
Physiol. 2015;2(3):157-61.

11. Agnihotri G, Mahajan D, Sheth A. The Gender 
Based Hyoid Silhouette–A Metric Study in North 
Indians. Academia Anatomica International. 
2015;1(1):20-5.



Comparison of Stress Patterns in Edentulous Mandibular 
Bone Around Two Implant Retained, Four Implant Retained 

Overdenture and All-On-Four Concept - A 3 Dimensional 
Finite Element Analysis

Puneeth Hegde1, Shobha Rodrigues2, Satish Shenoy3, Tilak Shetty4, Umesh Pai5,  
Sharon Saldhana5, Mahesh. M5

1Associate Professor, 2Professor & Head, Department of Prosthodontics and Crown & Bridge, Manipal College of 
Dental Sciences, Mangalore, Manipal Academy of Higher Education, Manipal, 3Professor & Head, Department 
of Aeronautical and Automobile Engineering, Manipal Institute of Technology, Manipal, Manipal Academy of 

Higher Education, Manipal, 4Professor, Department of Prosthodontics and Crown & Bridge, Manipal College of 
Dental Sciences, Mangalore. Manipal Academy of Higher Education, Manipal, 5Associate Professor, Department 

of Prosthodontics and Crown & Bridge, Manipal College of Dental Sciences, Manipal

Abstract

Recently the use of tilted implants has been considered as a preferable option in case of atrophic edentulous 
arches. The tilted longer implants can be of use to ward off the important anatomical structures while also 
permitting cantilever reduction. 

Since the load transfer mechanism of an implant can be altered significantly by the number of implants 
and its location in the edentulous ridge, the present study  evaluates and compares the stress patterns in the 
edentulous mandibular bone around two implant retained, four implant retained over denture and all on four 
concepts under different loading conditions using finite element analysis.

Purpose: The biomechanical behaviour of the ‘All-On-Four’ system was compared with that of the two-
implant-supported and four-implant supported mandibular overdenture using the three dimensional finite 
element method (FEM). Thereby evaluating the von Misses stresses induced on the implants under different 
loading simulations.

Materials & Method: Three dimensional models representing mandible restored with ‘All-On-Four’, two-
implant-supported and four-implant-supported prosthesis were developed in the three dimensional design 
software and then transferred into FEM software. The models were then subjected to four different loading 
simulations (full mouth biting, canine disclusion, load on cantilever, load in the absence of cantilever). The 
maximum von Mises stresses were localized and quantified for comparison.1 

Results: Among the three models, under all loading simulations, the maximum stress concentrations were 
along the neck of the implant. The stress levels for full mouth loading simulation was highest for two implant 
supported overdenture design and the least for All-On-Four overdenture design. In all three designs, the least 
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stress was when the implants were loaded in a 
lateral direction. The stress levels for cantilever 
and non-cantilevered designs were nearly the 
same for all the simulated designs.

Conclusion: When tested under different 
loading simulations, the three models showed 
similar location and distribution of stress 
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patterns. Thus from the study it can be concluded that the All-On-Four Concept is a clinically applicable 
treatment option for the atrophic edentulous ridges and induces least amount of stresses on the edentulous 
ridges. Therefore the overall longevity of the prosthesis is greatly enhanced.

Key words: atrophic mandible, biomechanics, finite element analysis, implants supported prosthesis, tilted 
implants.

Introduction  

Dental implant treatment is considered as the 
most favorable treatment option for the partially or 
the completely edentulous patients.1 Although implant 
treatment is well documented and reliable, implant 
placement may be limited by the anatomy of the patient 
like in regions of posterior maxilla or the posterior 
regions of mandible, the use of implants is usually limited 
by extensive bone resorption and poor bone quality. In 
addition to this, there are various anatomical limitations 
like presence of maxillary sinuses in the maxilla and 
superior position of the inferior alveolar nerve in 
the mandible.2-5 Hence in such situations prosthetic 
rehabilitation of implants in the posterior region may 
necessitate the use of long cantilevered prostheses, 
thereby increasing the risk of implant failure.6-8. 

Recently the use of tilted implants has been 
considered as a preferable option in case of atrophic 
edentulous arches as confirmed from the study by 
Watanabe et al. The tilted longer implants can be of use 
to ward off the important anatomical structures while 
also permitting cantilever reduction. Hence to simplify 
the treatment of atrophic maxilla or mandible using 
tilted distal implants, a technique named, ‘All-On-Four’ 
was developed.1 

The use of tilted implant concept offers good 
support by reducing cantilever length, enhancing 
primary stability by using areas of high density bone 
and also allows a favorable inter-implant distance. But 
poorly designed implants can create regions of increased 
stress in peri-implant bone and induce severe resorption, 
leading to gradual loosening and finally complete loss of 
implant 1,2,6,

The stress and strain generated have been evaluated 
by methods like the photo elasticity, strain gauge 
analysis and finite element analysis. The photo- elasticity 
provides good qualitative information on the overall 
location and concentration of stresses but provides 
limited quantitative information. The strain gauge 

movements provide accurate data regarding strains only 
at the location of the gauge; the finite element method 
is capable of providing detailed quantitative data at any 
location within a mathematical model. Two and three 
dimensional finite element analysis has been used to 
evaluate the stresses around various dental implant 
systems. 2,5,10

An in-depth understanding of stress profiles 
encountered by the implant and more importantly in the 
surrounding jawbone can be gained through the use of 
FEM. It is of great importance that the clinician gains 
an understanding of the methodology, applications, and 
limitations of FEA in implant dentistry, and become 
more confident to interpret results of FEA studies and 
interpret these results to clinical situations.1,4,9

Since the load transfer mechanism of an implant 
can be altered significantly by the number of implants 
and its location in the edentulous ridge, the present 
study is evaluating and comparing the stress patterns 
in the edentulous mandibular bone around two implant 
retained, four implant retained over denture and all on 
four concepts under different loading conditions using 
finite element analysis.

 Aim 

To compare the stress patterns in the edentulous 
mandibular bone around two implant retained, four 
implant retained overdenture and the prosthesis restored  
with All- On-Four Concept using finite element analysis. 

Objectives 

To compare the biomechanical behaviour of the 
prosthesis restored with All- 

On-Four Concept with that of two implant supported 
and four implant supported mandibular overdenture 
using three dimensional finite element analysis.. 

To localize and quantify the Von Mises stresses 
induced on the implants under different loading 
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simulations.

Material & Method

Poorly planned implant placement can create 
regions of increased stress in peri-implant bone and 
induce severe resorption, leading to gradual loosening 
and finally complete loss of implant. Hence a detailed 
analysis needs to be done to evaluate the stress 
distribution with various implant designs.

 The present study was carried out at the 

► Department of Prosthodontics and Crown & 
Bridge, Manipal College of Dental Sciences, Manipal 

► Department of Aeronautical Engineering, 
Manipal Institute of Technology, Manipal. 

Armamentarium used for the study

● CT Scan of edentulous mandible 

● Replace Select Tapered TiU NP 3.5 x 13mm 
(Nobel Biocare) 

● The Profile Projector (METZ- 801) 

● Cylindrical Retainer of 4mm diameter. 

● ANSYS - 11 Workbench Software. 

Preparation of FEM model of the Edentulous 
Mandible. 1-4

A Computerized tomography image of the human 
edentulous mandible was obtained and introduced 
into the Computer Aided Design Software. Using the 
ANSYS software, the CT image of the mandible was 
later simplified into an arc shaped bone block with 
dimensions of 7.5 mm thick and 15mm high. A 1mm 
cortical bone layer was established overlying the entire 
mandible whereas trabecular bone was used in the 
internal structure, simulating the type III bone. Once 
the computerized 3-Dimensional model was obtained, 
incorporation of the implant design into the model was 
planned.

Preparation of the FEM implant model 

The study was done to compare the stress patterns 
in the edentulous mandible under various implant 
supported overdenture designs, so the accuracy and 
contour of the threaded implant was a major concern. 
But the contour, shape and depth of the threads in the 

implant could not be evaluated and reproduced in the 
3-dimensional model with the help of the computerized 
tomography, hence an instrument called ‘Profile 
Projector Optical System’ was used in this study. The 
values that were obtained from the profile projector 
were then used to prepare an accurate 3-D model of the 
threaded implant along with the retainer. 

Profile Projector (METZ -801) Optical System 

All profile projectors display magnified images on 
an appropriate viewing screen, as an aid to more precise 
determination of dimension, form and occasionally 
physical characteristics of sample parts. These optical 
projectors are able to display a two dimensional 
projection of a part rather than a simple linear dimension 
as with most other gauging devices.

This instrument creates work piece image on the 
projection screen at desired magnifications (10x, 20x, 
50x) to provide accurate dimensional measurement as 
well as inspection of the contour and surface condition 
of the work piece. 

The METZ- 801 features a large Projection 
Screen 300mm diameter and the combination of high 
performance projection lens and an optical system 
minimizing the magnification error, which may occur 
due to insufficient or improper focusing and ensures 
accurate measurements over the entire projection 
screen. The accuracy of this instrument is known to be 
0.001mm. 

Preparation of the working model 

Three dimensional working models were 
constructed using 3D computer aided design software 
(ANSYS). The models represented the mandible 
restored with 2 - implant supported prosthetic design, 
4 implant supported prosthetic design, and the design 
restored with the All On Four Concept. A rigid type III 
gold prosthetic bar, 6mm thick and 4mm high and in 
the shape of an arc was then designed and joined to the 
abutments.1 

For the 3-Dimensional two implant supported 
prosthesis model, the threaded implants were 
strategically placed vertically in the region of lateral 
incisors bilaterally. 

For the 3- Dimensional four implant supported 
prosthesis model, in addition to the mesial implants 
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placed bilaterally, distal implants were vertically placed 
bilaterally in the premolar region. 

For the 3- dimensional ‘All-On-Four’ model, 
Two anterior implants were placed vertically in the 
position of the lateral incisors and two implants were 
placed bilaterally in the position of second premolars 
and tilted distally to 30º angle.

● Loading 1: Full mouth biting – bilateral and 
simultaneous vertical static loads of 

- 200 N was applied on the occlusal surface of the 
first molars ( Cantilevers) 

- 150 N on the occlusal surface of second premolars 

- 150 N on the occlusal surface of first premolars 

- 100 N on the distal of canines 

● Loading 2: Lateral Load – Unilateral static load of 
50 N applied in the region of left canine. 

● Loading 3: Cantilever Load – Unilateral vertical 
static load of 200 N was applied on the left cantilever. 

● Loading 4: Load without the cantilever - Unilateral 
vertical static load of 200 N was applied in the region 
adjacent to the left second premolar, simulating absence 
of cantilever. 

The results of the mathematical solutions were 
later converted into visual results and expressed in 
colour gradients, ranging from shades of red, orange, 
yellow, green and blue, with red representing highest 
stress values. The stress values in the three models were 
collected and compared, with the points of greatest 
magnitude identified by the Von Mises equivalent stress 
levels.

Loading Situation

This study was carried out on FEM models 
simulating two implant retained prosthesis, four implant 
retained prosthesis and the prosthesis restored with 
the All-On-Four Concept under a) Full mouth load, 
b) Lateral load, c) Cantilever load, d) Load without 
cantilever. 

Results

The results of the numerical analysis are shown in 
Table 2 for Von Mises stresses occurring for the FEM 
models simulating 

Graph 1 represents the biomechanical behavior of 
the two implant supported overdenture FEM modes 
when subjected to different loading simulations. The 
graph depicts maximum stress levels during full mouth 
loading simulation which was 2226.7 Mpa followed by 
cantilever loading simulation which was 813.09 Mpa 
and load without cantilever shown as 531.39 Mpa. The 
least stress for this model was found during the lateral 
loading simulation which was 64.76 Mpa. 

Graph 2 represents the biomechanical behavior of 
the four implant supported overdenture FEM models 
under different loading simulations. The maximum 
stress level in this model was found during the full mouth 
loading simulation which was 303.51 Mpa followed by 
load simulating cantilever loading which was 187.34 
Mpa and load simulating load without cantilever which 
was 125.09 Mpa. The least stress was found during 
lateral loading shown as 57.35 Mpa. The stress levels in 
the four implant simulation were comparatively much 
less than the two implant supported overdenture model. 

Graph 3 illustrates the graphical representation 
of the biomechanical behavior of the FEM model 
simulating the prosthesis restored with the All-On-
Four Concept. The maximum stress in this simulation 
was found during full mouth loading which was 253.37 
Mpa followed by load simulating lateral load which 
was 88.01 Mpa and load simulating the cantilever load 
which was 85.22 Mpa. The least stress was found when 
load without cantilever was simulated which was 60.21 
Mpa.

From the graphs it can be inferred that among the 
three models, the stress levels for full mouth loading 
simulation was highest for two implant supported 
overdenture design and the least for All-on-four 
overdenture design. For all three designs, the least 
stress was when the implants were loaded in a lateral 
direction. The stress levels for cantilever and non-
cantilevered designs were nearly the same for all the 
simulated designs.
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Table 1 – Young’s Modulus & Poisson’s Ratio used in the study

MATERIAL YOUNG’S MODULUS (Mpa) POISSON’S RATIO

Cortical Bone 13.7 0.30

Trabecular Bone 1.37 0.30

Titanium 115 0.35

Type III Gold 100 0.30

Table 2 – Maximum Stress values recorded during different simulations.

IMPLANT TWO IMPLANT (Mpa) FOUR IMPLANT (Mpa) ALL–ON-FOUR(Mpa)

Full mouth biting 2226.7 303.51 253.37

Lateral Load 64.76 57.35 88.01

Cantilever Load 813.09 187.34 85.22

Load without Cantilever 531.39 125.09 60.21

Graph 1- Peak stresses in Two implant supported 
overdenture

Graph 2 – Peak stresses in Four implant supported 
overdenture

Graph 3 – Peak stresses in All-On-Four concept.

Discussion 

Various studies revealed that the occlusal load was 
one of the main contributing factors. The load transfer 
from implant to the surrounding bone depends on type of 
loading, bone- implant interface, length and diameter of 
implants, shape & characteristics of the implant surface, 
prosthesis type and quantity & quality of the surrounding 
bone. So the dentist has specific responsibilities to 
minimize overload to the bone implant interface. These 
include a proper diagnosis leading to a treatment plan 
providing adequate support 2,4,9.  

Among the various methods for the stress - strain 
analysis, the finite element method is capable of 
providing detailed quantitative data at any location 
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within a mathematical model. Two and three dimensional 
finite element analyses have been used to evaluate the 
stresses around various dental implant systems. 

Keeping in mind the consequences of unwanted 
stresses, this study was an attempt to compare the Von 
Mises Stresses around the implant by different loading 
conditions, on three different finite element models. The 
models were simulated on the basis of implant number, 
position, angulation and the type of prosthesis which is 
a Type III gold bar. 
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Abstract

Purpose: To compare and evaluate the fracture resistance of endodontically treated Maxillary Central 
Incisors with three different bonded post and cores.

Method: 30 endodontically treated maxillary central incisors were embedded  in blocks of self cure resin 
and restored with Cast metal ( Group1, glass fibre post and core ( Group 2) and copy milled zirconia post 
( Group 3). After the post and core fabrication, thermocycling was carried out and loaded with the help of 
Universal testing machine.

Results : All data were analyzed  statistically using ANOVA test and Post Hoc Tukey’s test. The results 
showed that amongst the mean values in the three groups, highest value was the cast post and core with a 
value of 2337+/- 456.39 N and least in the fiber post with a mean of 740 +/- 142.25. This comparison is 
statistically significant with a p value of  <0.001.

Conclusion: Copy milled Zirconia and fiber post and core may prove to be good alternatives to the gold 
standard cast Ni-Cr post and core for  endodontically treated anterior teeth. 
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Introduction

Endodontically treated are more prone to fracture 
because of loss of moisture supplied by a vital pulp1 
and the loss of structural integrity secondary to loss of 
enamel and dentin. A post on these teeth is placed to 
provide support and retention for the restoration of teeth 
without any tooth structure coronally, and favourably 
distribute applied forces to the residual tissues2. 

However, placement of post can cause stresses that may 

make these teeth more susceptible to root fracture.3

  Cast  post-and-core have a successful history due 
to their better mechanical properties4. Prefabricated  
posts seem  to demonstrate less fracture resistance than 
cast post-and-cores but present more favorable failure 
mode thus allowing repair of the restoration. 5-7 Fiber-
reinforced composite resin (FRC) posts have been used 
as a possible alternative to the traditional cast post and 
core 8,9. These posts have a modulus of elasticity equal 
to that of dentin and therefore, reduce the risk of root 
fractures.7,10,11 Another promising alternative, are posts  
made of partially stabilized zirconia ceramics, due to 
their favorable mechanical and optical properties.12,13 
Posts with an adhesive luting system seems to result 
in greater retention, less microleakage , and higher 
resistance to root fracture.14
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The present in vitro study investigated the fracture 
resistance of anterior endodontically treated teeth 
restored with cast post and core, zirconia post and core, 
and glass fibre with composite resin cores.

Materials and Method 

Following the approval from the Institutional 
Ethics Committee, 30 endodontically treated maxillary 
anteriors were randomly divided into 3 groups with 10 
samples in each group.

Group 1: Restored with Cast metal post and core 

Group 2: Restored with Fiber post and core 

Group 3: Restored with Zirconia post and core 

Following an index fabrication teeth were 
decoronated till cementoenamel junction Root canal was 
preparedand obturated by lateral compaction technique. 
Post spaces was prepared using peeso reamers(size 2,3 
and 4 Mani.Inc, Japan) . 4 mm of apical gutta percha 
was preserved leaving the remaining length to serve as 
post space. 

All 30 samples were mounted in an acrylic mould. 
The long axis of the teeth was oriented perpendicular to 
the horizontal plane, 12 mm of the tooth measured from 
the root tip was embedded in the resin and the coronal 3 
mm exposed above the resin block. 

For cast metal post and core, dowel impressions were 
made using the pattern resin. The core was contoured 
using pattern resin. Casting was done using lost wax 
technique. The castings were retrieved and polished. 
The dowels and core was fitted to their respective teeth 
and cemented using resin cement (Rely X Unicem) as 
per manufacturer’s instructions. 

For a fiber reinforced post, fiber post was tried in 
the canal to ensure an accurate fit. The canal was filled 
with resin cement using an intra-oral tip. The post was 
then slowly inserted into the canal and tack cured for 
5 seconds. Excess cement was then removed. The post 
and cement was light cured  for 40 seconds. The core 
was then built up using composite resin.

For a Zirconia post, Zirconia milling blocks (Amann 
Girrbach, Germany ) were used. The canal was first 
scanned and  the  post and core was then prepared with 
CAD CAM. Resin cement was used to bond the zirconia 
post and core after fabrication. 

Wax patterns for crowns was fabricated using inlay 
wax (Crowax, Renfert , Germany). After casting the 
crowns was retrieved, fitted and trimmed. The crowns 
were cemented onto their respective teeth using resin 
cement as per the manufacturer’s instructions.

Aging and Testing: All samples underwent 3,000 
thermal cycles between temperatures of 5°C and 55°C, 
with a 30-second  of dwell time and a 5-second transfer 
between temperature baths.

Finally, the failure was brought about with a 
Universal testing machine (Instron model 3366). The 
force was applied at 150 degree to the long axis at the 
lingual notch of the crown with a crosshead speed of 
0.5 mm/min. A reduction in applied load of more than 
23% was  considered as a failure. The mode of failure 
was noted.

Statistical Analysis

Statistical Analysis was carried out using  Analysis 
of Variance (ANOVA). The total sample size of 30  will 
achieve 84% power to detect the  differences among the 
means versus the alternative of equal means the usage of 
an F  test with a 0.05 significance level. 

Results

The fracture resistance of standard cast post-core 
system and two esthetic post-core systems i.e., copy 
milled zirconia post-cores and prefabricated glass fiber 
posts to compressive loading was determined using a 
Universal Testing Machine. 

Comparison of the mean values in the three groups 
showed the highest mean value was seen in the cast post 
and core with a value of 2337.1 ± 456.39 N and least in 
the fiber post core with mean of 740.5 ± 142.25193. This 
comparison was statistically significant with a p value 
<0.001 .Following which Post Hoc Tukey test was done 
to compare between the groups.

The Posthoc Tukey analysis (Table 1)showed that 
the difference in the compressive loading values was 
significantly different in all the three sub groups , the 
highest difference was seen between group 1 and group 
3 with a mean difference of 1596.6 N and the least 
difference was between group 1 and group 2 with a p 
value of <0.001.



 272        Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4   

Vertical root fracture was seen highest in the cast 
post and core material (60%) followed by zirconia post 
and core (50%), in fiber post and core there was no 
vertical root fracture. The crown fracture was the least 
observed mode of failure accounting for 10% each in 

cast post and core and zirconia post and core and 20% in 
fiber post and core material. (Table 2)

Debonding was highest in the fibre post and core 
accounting for 80% of the failures. Cast post and core 
and the zirconia post and core showed 30% and 40% 
cases of debonding. 

Table 1: Posthoc Tukey Test 

(I) GROUP (J) GROUP Mean Difference 
(I-J) Std. Error P VALUE 

95% Confidence Interval

Lower Bound Upper Bound

GROUP 1
GROUP 2 767.50000 164.57986 <0.001 359.4378 1175.5622

GROUP 3 1596.60000 164.57986 <0.001 1188.5378 2004.6622

GROUP 2 GROUP 3 829.10000 164.57986 <0.001 421.0378 1237.1622

Table 2 : Mode Of Failure

Cast post and core Zirconia post and core Fiber post and core

Vertical root fracture 6 5 0

Crown fracture 1 1 2

Debonding/Decementation 3 4 8

Discussion

Custom fabricated metal post-and-cores are 
still regarded as the gold standard or the established 
technique for restoring extensively damaged teeth.15-18 

Advantages are their higher fracture resistance9, high 
stiffness and rigidity that resists bending to masticatory 
stresses 4,19,20. However, esthetic properties of these 
materials are limited. Disadvantages include possibility 
of casting defects and failures, difficult  in fitting the 
prosthesis within the root canal, limited use in case of 
multirooted teeth , questionable cost effectiveness  & 
esthetics.21

The increasing demand for more biocompatible 
and esthetic restorations has led to the development of 
tooth-coloured, translucent, metal-free post-and-core 
systems. 22,23Available materials among esthetic posts 
include quartz fibre, glass fibre, silicon fiber, zirconium 
and other ceramics.24 

When compared to metal posts, the fibre-reinforced 
posts have an elastic modulus (20-25GPa) that is closer 
to that of dentin (19.8GPa)7,10,11. Several authors reported 
that teeth treated endodontically and restored with fiber 
posts showed reduced fracture resistance as compared to 
that of teeth restored with metal posts. 7,10,11,25,26

To compensate for the deficit in mechanical properties 
of esthetic posts, ceramic posts were introduced with a 
colour similar to that of the tooth structure, optimizing 
the esthetic result of restoration.24 Yttria partially 
stabilized tetragonal zirconia polycrystalline ceramics 
(Y-TZP) and other zirconia-toughened ceramics 
exhibit very high fracture resistance as compared with 
conventional brittle ceramics, which in turn may also 
result in their high strength.22

In the present study , the copy milled zirconia posts-
and-core, and glass fibre posts with composite-resin 
core were subjected to compressive loading,  and the 
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resultant values at failure were compared with the cast 
posts/post-and core group. 

Various technique modes are used in testing fracture 
resistance of endodontically treated teeth ,widely used is 
the linear compressive(static)loading. Fracture patterns 
were either oblique, horizontal, some involving the 
core, some involving the post and tooth structure, some 
with post debonding , and some with a combination of 
above types. 

The results of the current study did not support 
the hypothesis that there would be no difference in the 
resistance to fracture among the three test groups. When 
subjected to compressive loading, the values obtained 
for the cast group were significantly higher than all other 
groups. Among the esthetic groups tested, copy milled 
zirconia post-and-core group had the highest fracture 
resistance, followed by glass fibre post with composite 
resin core group.

Cone Beam Computed Tomography images in the 
coronal, sagittal and axial sections showed the presence 
of voids and bubbles after post endodontic treatment 
and post placement. Probable bubbles or voids within 
the core  are due to improper condensation while placing 
the resin cement around the posts which may  affect  its 
resistance to compressive force .27

The cast post-core and copy-milled zirconia post-
core groups showed  load failure higher than the fiber 
post group. It has been suggested the high elastic 
modulus of posts could increase the resistance to bend of 
the teeth restored with post.28  As a result, the teeth with 
more rigid cast metal posts or copy milled zirconia posts 
were more resistant to the forces to bend and exhibited  
failure loads which were higher. 29-30

In post-core systems, there is potential for separation 
of the core from the post if the modulus of elasticity 
differs between materials. Milling of the zirconia post-
and-core as one unit eliminated this possibility of post-
and-core separation. 

However, certain limitations were observed during 
the course of the study. The compressive loads were 
exerted on the posts till failure. In case of cast  post-core 
and copy-milled zirconia post-core specimens, failure 
was observed in the form of root fracture. However, 
significant variation was observed among the highest 
load-to-failure values within the individual groups of 

each of the above two mentioned specimens. This could 
be explained by the fact that although the post spaces 
in the teeth specimens were standardized (same length, 
taper & diameter), the tooth contours, the microstructure 
of individual teeth, amount of tooth structure remaining 
outside the post space and the dentin thickness could not 
be standardized and were likely to have an impact on  
the stress distribution in the tissue remaining, leading 
to variation in the values of specimens, even within the 
same group. 

Conclusion

The present study was done to evaluate the resistance 
to compressive loading in copy-milled zirconia post-
and-cores, prefabricated fiber posts with composite 
resin core, and to compare them with the standard cast 
post-core group. The values of the same were subjected 
to statistical analysis. Within the limitations of the study, 
following conclusions may be made:

Cast post-and-core foundations have the highest 
resistance to compressive stresses among the three 
groups used in the study.

Copy-milled zirconia post-core foundations have 
the highest resistance to compressive stresses between 
the esthetic post-core groups tested in this study.

Copy-milled zirconia post-and-core foundation, 
owing to its significantly high mechanical properties as 
compared to the other popular esthetic post-and-core 
groups tested in this study, may prove to be the best 
esthetic alternative to cast  post-and-cores.
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Abstract

Purpose: To compare the crestal bone loss (CBL) around implants placed in a submerged or non submerged 
procedure using radiovisiography. 

Materials and Method: Implants were placed in the posterior mandible in a split mouth study design. In 
each edentulous area one implant was inserted using a nonsubmerged procedure (Group 1) where healing 
abutments were placed after implant installation and in the other implant was placed using a  conventional 
surgical approach (Group 2) .A total of 10 implants were placed in 5 patients . Standardized radiovisiographs 
were taken immediately after implant insertion, 3 months after implant placement, and  6 months after 
implant placement. The data were analyzed using ImageJ software and subjected to paired t-test.

Results. Three and 6 months after implant placement, the one-stage implants showed significantly more 
CBL (0.43±.04mm), (0.3±.06mm)    than two-stage implants (0.35±07mm), (0.2±.02mm) respectively. 
Significant differences were found in terms of CBL in the treatment groups being investigated.

Conclusion: One-stage implants showed significantly more CBL than two-stage implants

Keywords:  crestal bone loss, healing abutment, Radiovisiograph, 

Introduction

Tooth loss has been associated with a negative 
impact on psychosocial well-being, especially among 
elderly patients. 1

 Branemark advocated conventional surgical 
procedure to ensure optimum healing and bone 
remodeling . The predictable outcome of this two stage 
installation technique was verified in several clinical 
trials that reported high success and survival rates for 
implants that underwent submerged healing.2

It was reported that proper osseointegration and 
subsequent good long-term success could also be 
obtained  with non-submerged implants.3 In addition  it 
reduces the treatment period and provides the patient 
with early esthetics and function.

The long-term clinical success of endosseous 
dental implants is usually evaluated radiographically 
by the amount of crestal bone loss around the implant. 
Several studies 4 have reported that during the first year 
of implant function, crestal bone loss in peri-implant 
tissue is 0.9 to 1.6 mm and the mean annual bone loss 
decreases to 0.05 to 0.13 mm thereafter. 

A variety of factors have been associated with 
crestal bone loss (CBL) around dental implants, 
Different methods have been employed to evaluate 
crestal bone resorption around dental implants, from 
counting the number of threads on the implants to using 
a computerized and interactive image analysis system.5,6 
The computerized methods are considered to provide 
greater accuracy than the conventional methods. It has 
been demonstrated that image analysis , such as digital 
contrast enhancement, noise suppression, and filtering, 
increase the diagnostic accuracy of crestal bone loss 
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measurement.6 However, only a few clinical studies 
have utilized these methods to measure the crestal bone 
resorption around dental implants. Moreover, most 
studies have not evaluated 2 approaches (1-stage and 
2-stage) in the same patient.7

The  aim of the present randomized clinical trial 
was to compare the crestal bone loss between 1-stage 
and 2-stage implants using radiovisiography in a split 
mouth study design.

Materials and Method

The study was undertaken in the Department of 
Prosthodontics and Crown and Bridge in collaboration 
with the Department of Oral Medicine and Radiology. 
Relevant clearance was obtained from the Institutional 
Ethics Committee.

A sample size of total 10 implants ( i.e 5 patients) 
was selected in a split mouth study design  where the 
treatment modalities being  investigated( one-stage or 
two-stage procedure) was randomly allocated to either 
of the mandibular posterior quadrants

 Patients with partially edentulous posterior 
mandible on either side within the age limit of 20-50 
years were included in the study. All subjects included 
in the study were non smokers and had no history of 
any chronic illness. The planned implant site required 
no bone augmentation procedures.

Following study groups were taken into 
consideration:

GROUP A – patients with one-staged (non-
submerged) implant. 

GROUP B – patients with two-staged(submerged) 
implant. 

A detailed case history  was obtained from  the 
patient following which pre-operative records were 
made which included making of study model, Cone 
Beam computerised tomography (CBCT), analysis of 
the proposed implant site  Surgical stent was fabricated 

prior to placement. Full thickness mucoperiosteal flap 
was  raised and implants were placed following the study  
protocol. Baseline radiographs , 3-month post-operative 
radiograph and 6-month post operative radiograph 
.Crestal bone loss was measured using implant shoulder 
as the reference and the junction of the crestal bone 
and implant using  ImageJ software. The distance was 
measured along the mesial and distal aspect of the 
implant and a mean calculated. A single operator placed 
all the implants according to surgical protocol outlined 
by the implant system used (MIS, Confident India).The 
radiographic technique was standardised using RINN 
XCP holder and occlusal stent and all radiographs were 
taken with the help of the same X-ray unit by a single 
operator .

The distance from the implant shoulder to the bone 
level (DIB) was measured using Image J software 
along the mesial and distal aspect of the implant and an 
average was estimated. The crestal bone loss (CBL) was 
obtained by calculating  the difference between the DIB 
at different evaluation time points.

Results

In the present study ,Paired t-test was applied to 
compare the crestal bone loss between the two treatment 
modalities at different evaluation times. On comparison 
of the mean values of CBL at  3 months  the mean values 
of  one-staged technique was found to be higher with a 
difference of 0.084 .  However it was not  statistically  
significant. On comparison of the mean values of CBL 
at  3-6 months interval the mean values  one -staged was 
found to be higher with a difference of 0.098 which was 
statistically significant with a p value of 0.008. Likewise 
at the e end  of the experimental period  at 6 months tone 
staged technique showed a higher value of CBL which 
was statistically significant. (Table 2).The amount of 
crestal bone loss was highest in the first three months 
following implant installation in both the treatment 
modalities which decreased in the next 3 months ( Table 
1and Table 3).
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Table 1: Comparison of Crestal Bone Loss  in One-Staged Implants

  N Mean Std. 
Deviation

Paired Differences

P VALUE
Mean 
Difference

Std. 
Deviation

1.
CBL 3 months one stage 5 0.434 0.04159

0.134 0.066558 0.011
CBL 3- 6 months one stagE 5 0.3 0.06

2.
CBL 3 months one stage 5 0.434 0.04159

-0.3 0.06 <0.001
CBL overall one stage 5 0.734 0.07893

3.
CBL 3-6 months one stage 5 0.3 0.06

-0.434 0.041593 <0.001
CBL overall one stage 5 0.734 0.07893

Table 2 :Crestal Bone Loss Comparison between One-Staged and Two-Staged Implants 

  N Mean Std. 
Deviation

Paired Differences

P VALUEMean 
Difference

Std. 
Deviation

1.
CBL 3 months one stage 5 0.434 0.04159

0.084 0.09263 0.112
CBL 3 months two stage 5 0.35 0.07

2.
CBL3-6 months one stage 5 0.3 0.06

0.098 0.044385 0.008
CBL 3-6 months two stage 5 0.202 0.02049

3.
CBL overall one stage 5 0.734 0.07893

0.182 0.120706 0.028
CBL overall two stage 5 0.552 0.065345

Table 3: Comparison of Crestal Bone Loss in Two-Staged Implants

  N Mean Std. 
Deviation

Paired Differences

P VALUEMean 
Difference

Std. 
Deviation

4.
CBL 3 months two stage 5 0.35 0.07

0.148 0.07981 0.014
CBL 3-6 months two stage 5 0.202 0.02049

5.
CBL 3 months two stage 5 0.35 0.07

-0.202 0.020494 <0.001
CBL overall two stage 5 0.552 0.065345

6.
CBL 3-6 months two stage 5 0.202 0.02049

-0.35 0.07 <0.001
CBL overall two stage 5 0.552 0.065345
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Discussion

The clinical outcome of the Branemark protocol has 
been verified  by several studies in the past. 8

However, recent findings suggest  that 
osseointegration can be achieved using a single-stage 
surgical technique where the implants heal  in a non-
sub-merged way.8

This treatment modality has gained popularity since 
it reduces the number of surgical interventions,  reducing 
the  treatment time and patient discomfort. Clinical trials 
by Cecchinato et  al7, S. K. Nemli et al 9 comparable 
clinical as well as radiographical  results were found 
between the two treatment modalities. Nevertheless 
the two-stage technique is still practised  when  bone 
augmentation procedures are required, because it 
prevents overloading of the implants and secures an 
infection-free environment during the healing period.  

The clinical success of dental implants is dependent 
on the successful integration between implant 
components and oral tissues, including hard and soft 
tissues. The interface between the implant and the 
bone is an extremely dynamic region of interaction. 
It completely changes its form and character from its 
inception (initial placement of implant) to its maturity ( 
healed condition). The oral as well as the biomechanical 
environment plays a crucial role in this bone remodelling 
process. Research shows that initial stability and no 
micromotion at the implant bone interface more likely 
results in osseointegration whereas a fibrous union results 
if there is relative movement at this junction during the 
healing phase. It is a proven fact that bone responds to 
both hormonal as well as biomechanical loading. In 
view of biomechanical loading it is prudent to mention 
Henry Frost’s mechanostat theory which states that 
bone mass is an  essential product of its function. This 
theory also agrees with Wollf’s law which states that 
“form follows function”. For tissue strain to influence 
the bone adaptive process around the implant it must 
initiate a chemical or biological response in  a strain 
sensitive population of cells. It is hypothetized that bone 
cells (osteoblasts and osteoclasts) and the extracellular 
matrix bring comprise that strain sensitive population 
that mediates the change. Hence maintenance of peri-
implant bone level around implants is critical to ensure 
long term success of dental implants.

One of the predictors of a successful osseointegration 
process is the radiographic evaluation of peri-implant 
bone levels and measurement of the  crestal bone loss 
around the titanium fixtures.

At the end of 3 months CBL around one-stage 
implants was 0.43±.04mm which was more  than 
two-staged implants which showed a mean CBL of 
0.35±07mm. During the period between 3months to 6 
months CBL around one staged implants was found to 
be 0.3±.06mm and around two staged implants it was 
0.2±.02mm. During the entire experimental period 
of 6 months one staged implants showed more CBL 
(0.7±.08mm) than two-staged implants which showed a 
mean CBL of around 0.6±.07mm.

The findings of the study reveal  significant more 
crestal bone loss in case of one-staged surgery as 
compared to two-staged surgery over a period of 6 
months which is in accordance to studies   done by 
Cecchinato  et al7  , S.K Nemli9

A variety of factors have been attributed to crestal 
bone loss around dental implants like including 
periodontal biotype, bone density implant placement 
depth inter implant distance, implant micro design and 
macro design, functional load, bacterial contamination. 
The reason for this finding can be implicated to bacterial 
percolation in the one-staged technique and possible 
micro gap in the implant healing abutment connection. 
Also the healing abutment which was placed was 
subjected  to some amount of functional force from the 
tongue and cheek musculature. The length of the healing 
abutment also determined the amount of leverage forces 
on the implant and consequently the amount of bone 
loss.

In the first 3 months the amount of crestal bone 
loss was more in both the treatment modalities as 
compared to the next 3 month which also coincides with 
the findings of previous studies. In the initial healing 
phase bone remodelling is more and consequently more 
crestal bone loss was seen. However  in both treatment 
modalities the amount  of crestal bone loss was within 
clinically acceptable levels as reported by Albrektsson   
which reports an average marginal bone loss of less than 
1.5 mm during the first year after insertion of implants.

The highlight of this study is the split-mouth 
study design, which  negated  host factors as well 
as those  affecting the oral environment. The two  
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treatment modalities which were being investigated 
were randomly allocated to either the right or the left 
half of the dentition, thus eliminating inter- individual 
variability which may effect outcome of the study. From 
the statistical point of view this study design  required 
fewer samples as both treatment modalities were being 
investigated in the same patient and thus the power of 
the study was increased  when compared to  full mouth 
design10.11

The imaging modality used in  the study was 
Radiovisiography .This technique has a distinct 
advantage over the conventional method in terms of 
simplicity of the technique, image processing, image 
retrievability and significantly lesser radiation exposure 
( upto 80% in comparison with the conventional 
radiographs) 10

The radiographic technique was standardized 
using RINN-XCP holder which utilizes the concept 
of long cone paralleling technique. In this technique 
image distortion like elongation and forshortening is 
minimized11 Additionally auto polymerizing acrylic 
stent was used to stabilize the patients bite while 
capturing the radiographic image which further aided in 
standardizing the radiograph

Based on the findings of the study the null hypothesis 
was rejected. Within the limited time frame of the study 
there was statistically significant crestal bone loss  
between the two treatment modalities investigated. The 
two- staged surgical procedure showed less crestal bone 
loss as compared to one-staged procedure. However 
the limited number of patients and the short follow-up 
period is a significant drawback of the study which can 
be investigated in future clinical trials. Also the imaging 
modality used for this study was radiovisiography which 
is a two dimensional imaging modality which has its 
inherent limitations.  3-D imaging modalities like CBCT 
could have been used. A significant factor for crestal 
bone loss is the type of bone in which implants were 
being installed which could have been different in the 
two quadrants of the same patient and could have led to 
more bone loss and can be considered as a confounding 
factor for the study. The healing abutments were selected 
according to the patient specific factors which dictated 
the dimensions of the implant and consequently the size 
of the  healing abutment. This can also be considered 
as a limitation of the study because the length of the 
healing abutment determines the amount of leverage 

forces acting on the implant and consequently the bone 
loss.

Within the limitations of the study following 
conclusions were drawn:

1. At the end of 3 months CBL around one-stage 
implants was 0.43±.04mm which was more than 
two-staged implants which showed a mean CBL of 
0.35±07mm.

2. During the period between 3months to 6 months 
CBL around one staged implants was found to be 
0.3±.06mm and around two staged implants it was 
0.2±.02mm.

3. During the entire experimental period of 6 months 
one staged implants showed more CBL (0.7±.08mm) 
than two-staged implants which showed a mean CBL of 
around 0.6±.07mm.
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Abstract

Introduction: Internet worldwide has revolutionised the way health information is obtained by general 
population, thus making Internet a potential source in collective health trends. On 19th May 2018, Nipah 
outbreak was reported in Kozhikode district, Kerala, India. The current study took this opportunity to assess 
and provide real time metrics on public search behaviour on internet (in response to Nipah outbreak) in 
India.

Method: The activity behaviour of internet search data was obtained for India via search terms related 
to Nipah, based on data harvested from Internet, using Google Trends (GT). GT was assessed for search 
volumes for May- June 2018 and separately for 2007 year. “Nipah” and “Fruit Bat” were used as keywords 
for obtaining the search volume. GT produced Relative Search Volume (RSV) indicators scaled to the 
highest search proportion week (RSV=100).

Results: The search trend for all the search terms rose from 20th May and there was a gradual decline in 
the pattern through the month. Highest RSV was observed on 22nd May 2018 for search terms Virus (100), 
Nipah (83) and Virus Nipah (76). With respect to regional interest of the search term “Nipah”, greatest RSV 
was registered for Kerala (100) followed by Goa (64), Tripura (59), Arunachal Pradesh (54) and Karnataka 
(51).

Conclusions: The current study revealed increase in internet searches following the outbreak of Nipah and 
a differential search pattern across country. Research is needed to further utilise GT to construct models for 
prediction and forecasting of health related states and events.

Keywords: Nipah, India, Internet, Medical Informatics, Relative Search volumes, India

Introduction

Internet users in India grew from 7.5% (2010) to 
29.55% (2016). 1 Internet and Mobile Association of 
India (IAMAI) estimated the number of internet users 
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to increase to 500 million by June 2018. Both urban 
and rural areas have shown rise in internet penetration 
by 9.6% and 14.1% respectively as compared to 
statistics from 2016.2 Access to internet worldwide has 
revolutionised the way health information is obtained 
by general population, thus making Internet a potential 
source in collective health trends.3-5 Online health 
information can aid in improving patient knowledge, 
synergise the doctor patient relationship and helps in 
decision making about a procedure.6,7
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A study estimated that 4.5% of all internet searches 
were health related.8 “Infodemiology” is a novel 
approach of assessing the public health informatics. 
Infodemiology may be defined as the science of 
distribution and determinants of information in an 
electronic medium, specifıcally the Internet, with the 
ultimate aim to inform public health and public policy.9 

It is evident that there is epidemiologic transition 
and shift in pattern in cause of death/ disability from 
infectious to Non Communicable diseases.10,11 However, 
apart from existing burden of NCDs, there has been 
re-emergence of infectious diseases and emergence of 
new infectious diseases like severe acute respiratory 
syndrome (SARS), West Nile, H5N1, H1N1, Middle 
East respiratory syndrome (MERS), Zika and Ebola. It 
has been postulated that increased global population, 
aging, travel, urbanization, and climate change, favor the 
emergence, evolution, and spread of new pathogens.12 
Infectious diseases are now considered leading cause of 
death comprising >25% of annual death worldwide.13

Nipah virus (NiV) is a paramyxovirus emerged in 
Malaysia and Singapore (1998 and 1999). (Mortality 
rate: 40-75%) A significant portion of those recovering 
from acute infection had relapse encephalitis and long-
term neurological defects.14,15 Apart from Malaysia, NiV 
has caused five subsequent outbreaks between 2001 
and 2005 in Bangladesh and also surfaced in India.16 
The transmission can be from flying foxes (fruit Bats) 
and Pigs via saliva on fomites (discarded fruit pulp) 
or via faecal or urine contamination of pigsties.17 On 
19th May 2018, three deaths were reported due to NiV 
in Kozhikode district, Kerala, India. This is the first 
outbreak in Kerala and 3rd outbreak in India.17,18 There 
is need to assess the preparedness of the population 
whenever there is an outbreak. However, there are no 
direct methods to assess it economically and rapidly. 
Therefore, the current study took this opportunity to 
assess and provide real time metrics on public search 
behaviour on internet (in response to Nipah outbreak) 
in India. 

Methodology

The current web based study was performed during 
May-June 2018. The search term “Nipah” was obtained 
after a brainstorming session among the 3 participants 
with public health background. Descriptive analysis 
was done to see the change in search query volume of 

“Nipah” related queries in India. 

Google has maintained 90% of the market share 
from 2010 onward and retains its representative 
dominance as a search engine.19 The activity behaviour 
of internet search data was obtained for India via search 
terms related to Nipah, based on data harvested from 
Internet, using Google Trends (GT). GT is a real-time, 
free, and public monitoring system of Google search 
queries and was first introduced in 2006 followed by 
Google insights in 2008. Both GT and Google insights 
were later merged in the year 2012.20 GT is a free web 
tool to visualise real time hit search volumes and highly 
preferred in infodemiological approach.21,22 It has been 
of great importance in discovery of SARS in China 
and monitoring of infectious diseases/ Mental health/ 
substance abuse/ non communicable diseases and 
population behaviours around the world.23-27

GT was assessed for search volumes for May- June 
2018 and separately for 2007 year. Search terms like 
“Nipah”, its related queries and “Fruit Bat” were used as 
keywords for obtaining the search volume. GT produced 
Relative Search Volume (RSV) indicators scaled to the 
highest search proportion week (RSV=100). For e.g., 50 
RSV=50% of the highest observed search proportion. 
GT enables the users to enter the keyword and select the 
Country, Time period, categories and search types (Web 
search/ News Search/ Image search/ You tube search 
and Google Shopping). All categories were searched 
with “web search” type of search. After entering the 
respective fields, the RSV are obtained time period 
wise and city distribution wise. A recent data of one 
month from the outbreak i.e. 19th May to 20-June-2018 
is presented in this study. Additionally, one year data 
of 2007 was also obtained to see the concordance with 
2007 outbreak for India. The data was obtained with 
variable time periods and downloaded in a comma-
separated values (.csv) file and subsequently imported 
into a database or spreadsheet program. Data was 
entered in SPSS version 21 and descriptive statistics 
were obtained.

Results

Table 01 presents Top “Nipah” related queries with 
their respective RSV when search term “Nipah” was 
entered in search term column, namely “Virus”, “virus 
Nipah” “Nipah symptoms” Nipah virus symptoms” and 
“Kerala Nipah”. Apart from the above, the Google trend 
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also generated Nipah- related rising queries. For further analysis, “Nipah” and its Top four related queries were 
considered and used as search terms. Figure 01 represents the search volume trends of these five queries, for one 
month after the Nipah outbreak in Kerala (i.e. 19th May to 20th may 2018). It was observed that the search trend for all 
the search terms rose from 20th May and there was a gradual decline in the pattern through the month. Highest RSV 
was observed on 22nd May 2018 for search terms Virus (100), Nipah (83) and Virus Nipah (76). 

Table 1- Nipah -related search terms in past one month

Country Top Nipah-related queries RSV Nipah- related rising queries RSV

India virus
virus nipah
nipah symptoms
Nipah virus symp-
toms
kerala nipah

100
99
17
16
10

virus
nipah virus
nipah symptoms
symptoms Nipah virus
kerala nipah

100
97
17
15
9

A comparison of search terms were made to see the 
search query pattern of “Nipah” and “Fruit bats” and 
it was observed that search query peak for the terms 
coincided on 22nd May 2018 (RSV: Nipah-100 and Fruit 
Bats- 6). [Figure 03] With respect to regional interest of 
the search term “Nipah”, greatest RSV was registered 
for Kerala (100) followed by Goa (64), Tripura (59), 
Arunachal Pradesh (54) and Karnataka (51). A search 
pattern for the term “Nipah” was also observed during 
the year 2007 and it was observed that there were peaks 
in RSV in the month of April and December 2007.  
[Figure 04] 

Figure 01- RSV (India) for search terms in past 1 month 
(Data collected on 20th June 2018)

Figure 02- Comparison of RSV for search terms “Nipah” 
and “Fruit Bat” in the past 1 month

Figure 03- Sub region wise (Top 20 results) distribution 
of RSV for “Nipah” search term in India for the past one 
month. 

Figure 04- Search pattern for the search term “Nipah” 
during the year 2007.

Discussion

This is the first study to do analysis of web search 
behaviour related to Nipah outbreak, 2018. Harvesting 
the internet based data is a novel method to analyse 
health related phenomenon.21,24,27 Nipah drew world 
interest after its recent outbreak on 19th May 2018 and 
the internet search peak (RSV) in the current study was 
observed on 22nd May 2018. This may be due to the fact 
that news might be first appeared in local newspaper and 
most of the national news [Online/offline] outlined the 
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death from Nipah on either 21st May or 22nd May 2018. 
Subsequently the RSV of Nipah and related search 
items declined to below 20% after 29 May 2018, which 
might be due to announcement in newspapers that it has 
been controlled.28 A moderate rise in RSV of the search 
term “Fruit Bat” was also observed to have concordance 
with the Nipah search behaviour. Fruit bat has been 
considered natural reservoir of the Nipah virus which 
is substantiated by its relationship with outbreaks in 
Malaysia and Bangladesh.29

Apart from Kerala, a rise in search query was seen 
in other states too, this might reflect public interest in 
possible threat of Nipah reaching neighbouring states 
rather than a real epidemic taking place. Also, the sub-
region and city wise distribution showed that the search 
volumes were clustered in South India as compared to 
other parts of the country. This might be due to the fact 
that people believed it to be limited to South Indian 
States or a good quarantine maintained by the state of 
Kerala.

The study showed that Top related/rising queries 
were mainly related to educational information about 
Nipah (“Symptoms Nipah” or Nipah virus or Kerala 
Nipah etc.) but no queries related to precautions were 
observed. This finding was in accordance with another 
study which evaluated search behaviour related to 
Ebola.30

A 2007 search behaviour of “Nipah” showed peak 
in the month of April, which coincided with outbreak in 
West Bengal (April 2007). Although a peak in RSV was 
also seen in December 2007, but no epidemic outbreak 
was reported in same month. This discrepancy in RSV 
may be explained by rising scientific interest or research 
community interest at that time.31

One important highlight of the study was differential 
search volumes between regions of the country. This 
could give an idea of perceived information needs 
of the people. There is need for early, effective and 
equitable risk communication which makes an essential 
component of outbreak management. There is need for 
proactive communication to encourage public to adopt 
preventive behaviour, reducing confusions and efficient 
use of available resources.32

Along with Integrated Disease Surveillance 
Program (IDSP)33, GT may aid in strengthening the 
disease surveillance and provide better assessment of 

information dissemination among the population. The 
Policy makers can utilise the internet as opportunity for 
dissemination of authentic information among public 
during an outbreak.

Although the current study attempted a novel 
method to “measure the unmeasurable” health-related 
search behaviour in the Indian population in response to 
Nipah Outbreak, it had its own limitation too. Firstly, it 
captures data for only that segment of population with 
internet access, thus ignoring Digital Divide. Secondly, 
Search engines other than Google were not included. 
Third, GT presents only Relative counts which limits its 
scope in handling the data statistically. 

Conclusions

The current study revealed increase in internet 
searches following the outbreak of Nipah and a 
differential search pattern across country. Research is 
needed to further utilise GT to construct models for 
prediction and forecasting of health related states and 
events. 
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Abstract

Background: Coronary Artery Disease (CAD) is the first ranked and most common cause of death in 
cardiovascular and overall diseases.

Objective: is to evaluate patients with CAD by performing exercise treadmill testing.

Patients and Method: this study included patients with suspected stable coronary heart disease, who 
attended exercise treadmill test (TMT) unit in Salahaddin General Hospital during the period from October 
2018 to March 2019. Duke treadmill score (DTS) was applied after the patient finishing the test to assess 
risk stratification.  

Results: The total number of patients included in this study was 136 patients. Positive TMT results were 
present in 40 (29.4%) patients, while 96 (70.6%) of patients had negative TMT results. The mean age of 
positive TMT patients was 49.6 ± 5.85 years while the mean age of negative TMT patients was 47.51 ±8.66 
years. DTS revealed 96 (70.6%) patients with low risk, 16 (11.8%) patients with intermediate risk and 24 
(17.6%) patients with high risk.

Conclusion: TMT is a valuable noninvasive test for diagnosis of CAD in symptomatic patients. 

Key words: Treadmill, Salahaddin, Tikrit, Coronary.

Introduction 

Coronary Artery Disease (CAD) is the first ranked 
and most common cause of death in cardiovascular and 
overall diseases, indicating the shift in the global burden 
of disease from communicable to chronic disease. Its 
estimated prevalence among people aged ≥18 years in 
2013 was 6.1, 6.4, 5.3 and 3.7% in Caucasian, African, 
Latino and Asian populations, respectively.(1) 

The World Health Organization estimated that 
31% of all deaths worldwide can be attributed to CVD, 
and more than 75% of these deaths occur in low- and 
middle-income countries. In the Arab world, ischemic 
heart disease was the leading cause of mortality in 
2010, contributing to 14.3% of all deaths, which reflects 
lifestyle and socioeconomic changes characterized by 
large-scale urbanization, westernization, and increased 
individual wealth and prosperity.(2) 

Stable angina is part of the spectrum of CAD, 
characterized by predictable chest discomfort due 
to myocardial ischemia, commonly precipitated by 
exertion, emotional stress, or cold.(3) Moreover, exercise 
treadmill testing (TMT) is an inexpensive test that can 
be used to evaluate patients with suspected CAD, to 
monitor their exercise capacity, blood pressure, and 
heart rate response to exercise and the presence of 
exercise-induced arrhythmias.(4) 

From our knowledge, this is the first study done in 
this locality. The objective of this study is to evaluate 
patients with CAD by performing exercise treadmill 
testing.

Patients and Method

A cross sectional study, including 136 patients 
with suspected stable coronary heart disease (either 
to evaluate stable angina or to confirm the diagnosis 
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of stable angina), who attended exercise treadmill test 
(TMT) unit in Salahaddin General Hospital during the 
period from October 2018 to March  2019.

Exclusion Criteria: Patients with the following 
conditions were excluded from this study: 

Acute myocardial infarction 

unstable angina

Uncontrolled cardiac arrhythmias causing 
symptoms or hemodynamic compromise

Uncontrolled symptomatic heart failure

Severe arterial hypertension (systolic blood pressure 
of >200 mm Hg and/or diastolic blood pressure of >110 
mm Hg.)

Hypertrophic cardiomyopathy 

ECG abnormalities: Wolff Parkinson-White 
syndrome, pacemaker rhythm, left bundle-branch block 
and left ventricular hypertrophy make interpretations of 
results difficult.(5,6) 

Necessary cardio-pulmonary resuscitative 
equipment including a defibrillator were ready for 
emergencies. A resting ECG was performed prior to 
exercise. Patients were encouraged to exercise to their 
maximum capacity.(7,8)  

Standard multistage TMT was done on a motorized 
treadmill according to Bruce protocol. The heart rate, 
blood pressure and electrocardiograms were recorded 
before, during and after stopping the TMT.(9) 

The following were indications for termination of 
TMT:

Achievement of target heart rate

Anginal pain is progressive.

Hypotension or drop more than 20 mmHg in systolic 
blood pressure from initial reading.

Ventricular tachycardia, ventricular fibrillation, 
supraventricular tachycardia, atrial fibrillation or atrial 
flutter.

Hypertensive response of SBP>280 mmHg and 
diastolic BP > 140 mmHg.

ST segment depression of 2 mm or more.

ST segment elevation of 2 mm or more.

Patient is unable to continue because of exhaustion, 
dyspnea, syncope or presyncope. 

Marked apprehension, mental confusion or lack of 
coordination.

Patient’s request.(5,10)  

Duke Treadmill score (DTS) was applied after the 
patient finishing the test to assess risk stratification.(5)  

It incorporate three variables: exercise time (Bruce 
protocol), number of ST- segment deviation (in mm) and 
anginal index (no limiting angina = 1, exercise limiting 
angina = 2). All these gathered in a special equation: 

DTS = Exercise Time – (5 × ST-deviation) – (4 
×angina index) 

The results of the score interpreted as: low risk with 
score ≥ 5, moderate risk with score -10 – +4 and high 
risk with score <-10.(11,12,13)  

The study was accepted by ethical committee of 
College of Medicine, Tikrit University and Salahaddin 
directorate of health. All patients were instructed about 
the study and their agreements were taken.

Statistical analysis: The data was statistically 
analyzed using statistical package for social science 
(SPSS) version 23. Fisher’s exact test and t- test were 
used to compare the statistical difference between 
variables. P value of ≤ 0.05 was regarded as statistically 
significant.
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Results 

The total number of patients included in this study was 136 patients. The males were 80 (58.8%) patients while 
females represented 56 (41.2%) patients. Positive TMT results were present in 40 (29.4%) patients, while 96 (70.6%) 
patients had negative TMT results, without significant difference between them, as shown in table1.

Table 1. Distribution of study patients according to gender. 

Gender
Total

P. valueMales Females

No. % No. % No. %

TMT Results
Positive 21 26.2 19 33.9 40 29.4

0.346
Negative 59 73.8 37 66.1 96 70.6

Total 80 100% 56 100% 136 100%

The mean age of positive TMT patients was 49.6± 5.85 years while the mean age of negative TMT patients was 
47.51± 8.66 years, without significant difference between them. There was significant difference between two groups 
regarding hypertension, smoking, and obesity, which present in table 2.  

Table 2. General characteristics of study patients

TMT Results
P. value

Positive TMT (No.= 40) Negative TMT (No.= 96)

Age Mean± SD (year) 49.6 ± 5.85 47.51 ±8.66 0.165

TMT duration mean ± SD (minutes) 4.32 ± 1.85 4.87 ± 2.14 0.158

Hypertension 23    57.5% 28      29.2% 0.001

Diabetes mellitus 8      20.0% 10      10.4% 0.166

Hyperlipidemia 20    50.0% 51      53.1% 0.851

Smoking 19    47.5% 25      26.0% 0.017

Obesity 16    40% 15     15.6% 0.002

Family history 18    45.0% 48      50.0% 0.707

Moreover, the most common presenting symptom in positive TMT patients was typical anginal chest pain as 27 
(67.5%) patients, while the most common presenting symptoms in negative TMT patients was atypical chest pain as 
81 (84.4%) patients, with significant difference between both groups, as shown in table 3.

Table 3. Frequency of presenting symptoms of study patients.

Positive TMT Negative TMT Total
P value

Symptoms No.= 40 % = 100% No.= 96 %= 100% No.= 136 %= 100%

Typical angina 27 67.5% 14 14.6% 41 30.1% <0.0001

Atypical chest pain 11 27.5% 81 84.4% 92 67.6% <0.0001
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Palpitation 3 7.5% 4 4.2% 7 5.1% 0.419

Dyspnea 5 12.5% 5 5.2% 10 7.4% 0.158

Easy fatigability 11 27.5% 4 4.2% 15 11.0% <0.0001

Nausea and vomiting 2 5.0% 1 1.0% 3 2.2% 0.207

Regarding termination of the test, exhaustion was the most common cause of stopping TMT, present in 120 
(88.3%) patients, followed by patient request to stop the test in 25 (18.4%), then ST depression, development of chest 
pain and dyspnea as 17.6%, 14% and 11% respectively. As shown in table 4.

Table 4. Reasons of termination of TMT test in study patients.

Males Females Total
P value

No.= 80 %= 100% No.= 56 %= 100% No.= 136 %= 100%

Exhaustion 70 87.5 50 89.3 120 88.3 1.000

Chest pain 10 12.5 9 16 19 14 0.590

Dyspnea 8 10 7 12.5 15 11 0.782

Hypotension 1 1.3 1 1.8 2 1.5 1.000

ST- depression 11 13.8 13 23.2 24 17.6 0.175

ST- elevation 3 3.8 0 0.0 3 2.2 0.268

Arrhythmias 6 7.5 4 7.1 10 7.4 1.000

Syncope 2 2.5 0 0.0 2 1.5 0.512

Patient request to stop 14 17.5 11 19.6 25 18.4 0.823

Furthermore, the results of Duke treadmill score (DTS) were presented in table 5. Which revealed that 96 (70.6%) 
patients with low risk, 16 (11.8%) patients with intermediate risk and 24 (17.6%) patients with high risk. 

Table 5. Results of DTS in study patients. 

Gender
Total

P valueMales Females

No. % No. % No. %

Low Risk 59 73.8% 37 66.1% 96 70.6% 0.346

Intermediate Risk 4 5.0% 12 21.4% 16 11.8% 0.006

High Risk 17 21.2% 7 12.5% 24 17.6% 0.254

Total 80 100% 56 100% 136 100%

Discussion

The present study revealed that 58.8% of patients 
were males and 41.2% of patients were females. This 
finding is consistent with Swadi TM et al Iraqi study, 
who revealed 76% of patients were males and 24% 
of patients were females during evaluation of patients 
with CAD by treadmill exercise testing.(14) Furthermore, 
positive TMT results in this study were present in 29.4% 

of patients, while 70.6% of patients had negative results. 
George J et al perform a treadmill stress testing for 50 
hypertensive patients and he found 44% of patients 
had positive results and 65% of patients had negative 
results.(9) Khanapure et al study revealed 32.9% of 
asymptomatic diabetics patient were positive and 67.1% 
were negative for TMT.(15) 

Cont... Table 3. Frequency of presenting symptoms of study patients.
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In this study, the mean age of positive TMT patients 
was 49.6 ± 5.85 years while the mean age of negative 
TMT patients was 47.51 ± 8.66 years, which is the 
same mean age of AL-Ridhwany ZHI et al study as 
49 ± 9 years.(16) Which may reflect increase prevalence 
of risk factors, particularly smoking, hypertension, 
dyslipidemia, diabetes, and sedentary lifestyles.(17,18) 

Typical chest pain was the most common presentation 
of patients with CAD and most significantly indicate 
ischemia, which was present in 67.5% of positive TMT 
patients of this study. The same result was observed by 
Funk M et al, that 68.2% of his study patients present 
with classic chest pain (pressure, heaviness, tightness, 
or squeezing in center of chest) with no significant 
difference between diabetic and non-diabetic patients 
and he reported classic chest pain and diaphoresis were 
independent predictors of CAD in patients without 
diabetes.(19)  Haasenritter J et al, considered chest pain 
related to effort, is the most informative symptom when 
estimating the likelihood of stable CAD.(20) 

The most common reason for terminating treadmill 
exercise test in this study was exhaustion present in 
88.3% patients. Jawhar GA et al, reported 60% of his 
patients develop exhaustion.(21) Poor effort tolerance to 
TMT may be attributed to decrease physical fitness and 
poor patients’ preparation prior to the test.(16)  

 Mao L et al concluded that exercise induced ST‑
segment depression and chest pain are the strongest 
factors in CAD diagnosis. Chest pain combined with 
ST‑segment depression had a much higher accuracy rate 
than ST‑segment depression alone.(22) 

Duke treadmill score (DTS) of present study 
revealed 70.6% of patients with low risk, 11.8% of 
patients with intermediate risk and 17.6% of patients 
with high risk. Asad M et al found that 22% of patients 
in low risk, 58% of patients in intermediate and 20% of 
patients in high risk by duke score during assessing the 
severity of coronary artery disease in Pakistani study.
(23) DTS is an index of non-invasive treadmill exercise 
test which can be calculated easily and it can predict 
presence and severity of coronary artery disease, the 
high risk DTS (with score <-10) can predict the left 
main stem disease or three vessels disease.(24) 

All positive TMT patients were referred for coronary 
angiography, the results revealed that 70% of patients 
had positive results, 15% of patients had negative results 

and 15% patients were refused performing coronary 
angiography. This results is agreed with Abbas AH et 
al results, showed that post TMT coronary angiography 
were normal in 40%, single vessel disease in 40%, 
two vessel disease in 10% and three vessels disease in 
10% of his patients. He revealed that exercise treadmill 
testing can be positive in the presence of obstructive 
CAD, identified as 50% diameter or more stenosis by 
coronary angiography.(25) The same result was obtained 
from Al Rubaye HT et al study that exercise test was 
positive in 75.3% of patients and negative in 20.8% of 
patients.(26)

Conclusion

TMT is a valuable noninvasive test for diagnosis 
of CAD in symptomatic patients. Intermediate and high 
risk DTS had a significant association with CAD.
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Abstract

Background:  Increase QT dispersion following acute myocardial infarction has been linked to increased 
heterogeneity of ventricular repolarization, which associated with an adverse prognosis in a diversity of 
patients.

Objective: Is to evaluate the effect of QTc dispersion in patients with acute ST elevation myocardial 
infarction (STEMI) at admission and at 72 hours.

Patients and Method: A cross sectional study included 60 patients with acute STEMI admitted to coronary 
care unit in Salahaddin General Hospital during the period from January to Jun 2019. Corrected QT (QTc) 
dispersion was measured in all patients, which defined as the difference between the maximum QTc interval 
and minimum QTc interval for a given heart rate.

Results: A 60 patients with acute STEMI were enrolled in this study, 41 (68.3%) of patients were males. The 
mean age of males’ patients was 54.66±12.13 years while the mean age of females’ patients was 62.84±13.00 
years, with significant earlier age affection of males’ patients. There were significant reduction in the QTc 
dispersion at admission from QTc dispersion at 72 hours in those presented with anterior and inferior acute 
myocardial infarction than lateral and posterior acute myocardial infarction. Moreover, malignant ventricular 
arrhythmias (VT and VF) were present in 8 (13.3%) patients.  QTc dispersion at admission was higher in 
ventricular tachyarrhythmias group (97.07±27.27 msec) than non-arrhythmias group (59.18±26.98 msec). 
QTc dispersion was higher in heart failure group, with significant difference between QTc dispersion at 
admission and QTc dispersion at 72 hour in this group, with P value < 0.001. 

Conclusion: QTc dispersion is higher at the time of admission of patients with acute STEMI. QTc dispersion 
is higher in patients with anterior wall acute STEMI. Increase QTc dispersion can predict development of 
ventricular tachyarrhythmias and heart failure in patients with acute STEMI. 

Key words: QT dispersion, STEMI, Tikrit University, ventricular arrhythmias

Introduction

Acute ST elevation myocardial infarction 
(STEMI) is a clinical syndrome characterized by 

prolonged ischemic chest pain in association with 
electrocardiographic ST elevation and subsequent 
secretion of biochemical markers of myocardial 
necrosis. STEMI is one of the major causes of mortality 
and morbidity internationally. Approximately 50% of 
deaths due to myocardial infarction occurs within the 
first hour of the attack and are commonly attributable to 
malignant ventricular arrhythmias, that result from an 
early changes in the autonomic control to the heart.(1) 
QT dispersion has been suggested as one such marker 
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of automatic tone of the heart.(2) 

The QT interval reflects the duration of depolarization 
and repolarization of the ventricular myocardium thus 
reflects changes in local myocardial environment. (3)  QT 
dispersion is increased by the post-myocardial infarction 
electro-physiological inhomogeneity resulting from an 
area of necrosis overlapped by ischemic myocardium. 
These conditions change electro-physiological 
characteristics of myocardium and lead to regional 
dispersion of repolarization activity. (3,4)  

QT dispersion is defined as the differences between 
the maximum and minimum QT interval measurement on 
the standard 12 lead electrocardiogram. (4,5)  Ventricular 
repolarization period varies from different regions of the 
heart. Therefore increased the rate-adjusted corrected 
QT dispersion (QTc dispersion) on the surface ECG has 
been linked to increased heterogeneity of ventricular 
repolarization, implicated in the genesis of ventricular 
arrhythmias, and has been associated with an adverse 
prognosis in a diversity of patients. (6,7)  

Myocardial viability following acute STEMI is 
a remarkable prognostic factor for patient survival. 
Myocardial viability can be assessed by powerful and 
expensive investigations, like stress ECG, magnetic 
resonance imaging, single-photon emission computed 
tomography and positron emission tomography. 
However, many researchers have regarded QT 
dispersion as a simple, cheap, and commonly available 
marker for assessment of myocardial viability. (8)  

There is increasing interest in evaluation of QT 
dispersion following STEMI not only for ventricular 
arrhythmias but also for other complications like heart 
failure, heart block and post-infarction angina. (3)  

The aim of this study is to evaluate the effect of QTc 
dispersion in patients with acute STEMI at admission 
and at 72 hours. 

Patients and Method

A cross sectional prospective study included 60 
patients with acute ST elevation myocardial infarction 
(STEMI) admitted to coronary care unit (CCU) in 
Salahaddin General Hospital during the period from 
January to Jun 2019. 

Inclusion criteria: Patients with ischemic chest pain 
remaining more than 30 minutes, ST elevation more 1 

mm in 2 or more limb leads, ST elevation more 2 mm 
in 2 or more chest leads and elevated serum troponin 
level. (9,10)  

Exclusion criteria: Patients presenting after 48 
hours. Patients with complete heart block, bundle 
branch blocks or Wolff–Parkinson–White syndrome. 
Patients with atrial fibrillation or flutter. Patients taking 
drugs affecting QT interval like amiodarone, digoxin or 
tricyclic antidepressants. Patients with valvular heart 
disease. Patients with paced rhythm. (10,11)  

After admission of patients to CCU, their 
demographic features, risk factors of coronary artery 
disease and clinical features of heart failure were 
obtained. A 12 lead ECG was recorded for all studied 
patients (at speed of 25 mm/ sec with a setting of 1mv= 
10 mm) at admission and at 72 hours. QT interval was 
measured from onset of the QRS until the end of the T 
wave (when the T wave return point to the isoelectric line, 
or the nadir between the T and U waves), documented 
in milliseconds (msec). QT interval was measured 
in all leads but if the end of the T wave could not be 
identified, that lead was not included. (5)  The QT interval 
was corrected (QTc) by using Bazett’s formula (QTc= 
QT interval/square root of R-R interval in seconds). 
Corrected QT dispersion (QTc dispersion) was defined 
as the difference between the maximum QTc interval 
and minimum QTc interval for a given heart rate. So 
QTc dispersion= QTc maximum– QTc minimum. (12)  

The study was accepted by ethical committee of 
College of Medicine, Tikrit University and Salahaddin 
directorate of health. All patients were instructed about 
the study and their agreements were taken.

Statistical analysis: The data was statistically 
analyzed using statistical package for social science 
(SPSS) version 23. Independent T-test was used to 
compare the statistical difference between variables. P 
value of ≤ 0.05 was regarded as statistically significant.

Results

A 60 patients with acute ST elevation myocardial 
infarction (STEMI) were enrolled in this study, 41 
(68.3%) patients were males and 19 (31.7%) patients 
were females. The mean age of males’ patients was 
54.66±12.13 years while the mean age of females’ 
patients was 62.84±13.00 years. The mean QTc 
dispersion at admission was 68.65±31.51 msec, which 
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is higher than mean QTc dispersion at 72 hours as 37.08±28.30 msec. There were significant differences between 
both gender regarding age, body mass index and smoking, but there were no significant differences regarding other 
risk factors, QTc maximum at admission, QTc minimum at admission, QTc dispersion at admission, QTc maximum 
at 72 hours, QTc minimum at 72 hours, QTc dispersion at 72 hours, between both gender as shown in (Table 1).  

Table 1. General characteristics of study patients with acute STEMI.

Variables (No. 60 (100%)) Males 41 (68.3%) Females 19 (31.7%) P value*

Age mean ± SD (57.25±12.88) years 54.66±12.13 62.84±13.00 0.021**

BMI mean ± SD (26.88±3.77) kg/m2 26.09±3.59 28.57±3.68 0.016**

Hypertension 32 (53.3%) 19 (46.3%) 13 (68.4%) 0.165

Diabetes mellitus 23 (38.3%) 13 (31.7%) 10 (52.6%) 0.157

Smoking 30 (50.0%) 26 (63.4%) 4 (21.1%) 0.005**

Previous IHD 13 (21.7%) 8 (19.5%) 5 (26.3%) 0.737

QTc maximum at admission mean ± SD 
(467.10±41.70) msec 464.44±40.92 472.84±43.90 0.473

QTc minimum at admission mean ± SD 
(398.45±28.74) msec 397.27±28.68 401.00±29.48 0.644

QTc dispersion at admission mean ± SD 
(68.65±31.51) msec 67.17±32.50 71.84±28.85 0.594

QTc maximum at 72 hours mean ± SD 
(429.28±33.95) msec 428.78±34.48 430.37±33.68 0.868

QTc minimum at 72 hours mean ± SD 
(392.20±24,59) msec 390.39±26.93 396.11±18.63 0.407

QTc dispersion at 72 hours mean ± SD 
(37.08±28.30) msec 38.39±29.35 34.26±26.41 0.603

*Independent T-test.   **Significant level ≤ 0.05

Furthermore, (Table 2) shows the most common 
site of acute STEMI in this study was the anterior wall 
present in 32 (53.3%) patients, followed by inferior wall 
as 15 (25.0%) patients, then lateral and posterior wall as 
10 (16.7%) patients and 3 (5.0%) patients respectively. 

There were significant reduction in the QTc dispersion 
at admission from QTc dispersion at 72 hours in those 
presented with anterior and inferior acute myocardial 
infarction than lateral and posterior acute myocardial 
infarction.
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Table 2. QTc dispersion according to location of acute STEMI. 

Location of STEMI No. 60
% = 100%

QTc dispersion at 
admission (msec) QTc dispersion at 72 hour (msec) P value*

Anterior 32 (53.3%) 74.41±27.05 38.37±24.61 <0.001**

Inferior 15 (25.0%) 58.27±32.24 27.73±21.82 0.005**

Lateral 10 (16.7%) 71.80±38.50 44.60±42.30 0.15

Posterior 3 (5.0%) 48.67±44.95 45.00±42.32 0.923

*Independent T-test.   **Significance level ≤ 0.05

The most common cardiac arrhythmias present in this study was ventricular ectopics as 8 (13.3%) patients, 
followed by  ventricular tachycardia, atrial ectopics and ventricular fibrillation as 5 (8.3%), 4 (6.7%), and 3 (5%) 
patients respectively, which present in (Table 3).

Table 3. Types of arrhythmias in patients with acute STEMI.

Arrhythmias Number %

Atrial ectopics 4 6.7

Ventricular ectopics 8 13.3

Ventricular tachycardia 5 8.3

Ventricular fibrillation 3 5

Ventricular tachyarrhythmias in this study (represented by ventricular ectopic, ventricular tachycardia (VT) and 
ventricular fibrillation (VF)) presented in 16 (26.7%) patients. Moreover, malignant ventricular arrhythmias (VT and 
VF) were present in 8 (13.3%) patients.  QTc dispersion at admission was higher in ventricular tachyarrhythmias 
group (97.07±27.27 msec) than non-arrhythmias group (59.18±26.98 msec). There was significant difference between 
QTc dispersion at admission and QTc dispersion at 72 hours in both groups as shown in (Table 4) 

Table 4. QTc dispersion in patients with or without ventricular tachyarrhythmias (ventricular ectopic, 
ventricular tachycardia and ventricular fibrillation) in acute STEMI.

Ventricular 
tachyarrhythmias

No. 60
% = 100%

QTc dispersion  at 
admission (msec)

QTc dispersion  72 hour 
(msec) P value*

Absent 44 (73.3%) 59.18±26.98 33.18±26.08 <0.001**

Present  16 (26.7%) 97.07±27.27 48.80±32.26 <0.001**

*Independent T-test.   **Significant level ≤ 0.05

Moreover, in the present study clinical features of heart failure was observed in 15 (25%) patients during the three 
days of admission to CCU. QTc dispersion was higher in heart failure group, with significant difference between 
QTc dispersion at admission and QTc dispersion at 72 hour in this group, with P value < 0.001, as noted in (Table 5).  

Table 5. QTc dispersion in patients with or without heart failure in acute STEMI.

Heart Failure
No. 60 QTc dispersion  at 

admission
QTc dispersion  at 72 
hour P value*

% = 100%
Absent 45 (75%) 66.05±25.60 44.06±34.45 0.123

Present 15 (25%) 75.81±44.18 34.55±25.69 < 0.001**

*Independent T-test.   **Significant level ≤ 0.05
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Discussion

In present study the males constituting 68.3% of 
patients while females represented 31.7% of patients. 
The mean age of males’ patients was 54.66±12.13 years 
while the mean age of females’ patients was 62.84±13.00 
years, with significant earlier age affection of males’ 
patients than females. Loyeau A et al and Smilowitz 
NR et al documented that acute myocardial infarction 
is more common in men than women (77% versus 23%) 
and affected men were younger than women (59 versus 
66 years), they explained their result by increasing 
prevalence of cardiovascular risk factors among men, 
particularly smoking, which is the main cardiovascular 
risk factor among younger patients. (13,14)  

Moreover, assessment of QTc dispersion at 
admission and at 72 hours was used in this study to 
predict those patients with poor outcomes following 
acute STEMI. The mean QTc dispersion at admission 
was 68.65±31.51 msec, which is higher than mean QTc 
dispersion at 72 hours as 37.08±28.30 msec. Chittora S 
et al and Wahab A et al reported progressive decrement 
in QT results from the time of admission to the time of 
discharge in patients with STEMI, which reflect regional 
heterogeneity during myocardial recovery period, 
that increase the risk of life-threatening ventricular 
arrhythmias and sudden cardiac death. (5,15)  

Patients with anterior STEMI in the present study 
had longer QTc dispersion at admission than other 
sites, which significantly decline at 72 hours. Siddiqui 
MS et al and Pinem PS et al studies concluded QTc 
dispersion is significantly higher in patients with acute 
anterior myocardial infarction and those patients are 
more liable to developed ventricular arrhythmias than 
other sites of STEMI. (16,17)  Furthermore, González EC 
et al observed that impaired conduction within ischemic 
area leads to increase durations of QRS, ST segment and 
QTc dispersion than non-ischemic areas, and the degree 
of conduction delay is proportionated to the extent of 
ischemic area, which explains why higher value of QTc 
dispersion in anterior STEMI than other areas. (18)  

Furthermore, in this study ventricular 
tachyarrhythmias (ventricular ectopic, ventricular 
tachycardia and ventricular fibrillation) were presented 
in 26.7% patients, while malignant ventricular 
arrhythmias (VT and VF) were present in 8 (13.3%) 
patients. Similar observation reported by Takada T et al 

that VT/VF occur in 12% of patients within 48 hours of 
acute myocardial infarction. (19) 

Moreover, this study revealed QTc dispersion at 
admission was higher among patients with ventricular 
tachyarrhythmias (97.07±27.27 msec) than those 
without ventricular tachyarrhythmias (59.18±26.98 
msec), which subsequently decrease over the time from 
admission to 72 hours. Agrawal MK et al found similar 
QTc dispersion results in patients with acute myocardial 
infarction. The present study concluded, QTc dispersion 
is higher at the time of admission of patients with acute 
STEMI. QTc dispersion is higher in patients with 
anterior wall acute STEMI. Increase QTc dispersion can 
predict development of ventricular tachyarrhythmias 
and heart failure in patients with acute STEMI.
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Abstract

Objective: This study conducted to assess the breast tumors among Iraqi women and to comparison between 
benign and malignancy tumors  

Methodology: This study conducted at (Women Health Center) for early detection of breast cancer in 
Baghdad City for (100) women that visit the center.  The study was started in June 2018 to March 2019. The 
data regarding breast tumors was achieved from the patients directly throw the interview and some of the 
data was achieved from patient’s chart.   

Results: The results reported that malignancy tumors among Iraqi women was (35%) of the total sample 
and (65%) were benign, while in the worldwide (20%) of breast tumors are malignancy and (80%) benign.

Conclusions: The present study has come out with the following conclusions; although low percentage of 
Iraqi women where have malignancy breast tumors but the percent is high when comparison with incidence 
of the malignancy breast tumors in the worldwide. Breast cancer has become a major threat to female life 
in Iraq. 

Keywords: Breast Tumors, Benign Tumors, Malignancy Tumors, Comparative Study

Introduction

Breast cancer is the most frequent malignancy 
among women worldwide, accounting for 25% of 
all cancers, with an estimated 1.57 million new cases 
in 2012(1). Within the Eastern Mediterranean Region 
(EMR), cancer is the fourth-ranked cause of death, after 
cardiovascular diseases, infectious diseases, and injuries 

(2). According to WHO classification, the EMR comprises 
21 member states in the Middle East, North Africa, and 
Central Asia. The included nations are Afghanistan, 
Bahrain, Djibouti, Egypt, Iran, Iraq, Jordan, Kuwait, 
Lebanon, Libya, Morocco, Palestinian territory, Oman, 
Pakistan, Saudi Arabia, Somalia, Sudan, Syria, Tunisia, 
United Arab Emirates, and Yemen(3). The International 
Agency for Research on Cancer (IARC) estimated 
that 292,677 cases of cancer were newly diagnosed 
among the female population in EMR during 2012, and 
176,139 died of the disease(4). The five most commonly 
recorded cancers in women were those of the breast, 
colorectal, cervix, ovary, and non-Hodgkin lymphoma. 

Overall, 99,000 cases were registered as breast cancer in 
that region (5). Breast cancer has become a major threat 
to female health in Iraq, where it is the leading cause 
of death after cardiovascular diseases among women, 
The highest frequency was observed in middle-aged 
women (45-49 years old), whereas the peak age-specific 
incidence was reported in women 50-54 years old.(6)(7)

Methodology

A descriptive study was conducted at (Women 
Health Center) which is located at the center of Baghdad 
city, was started in June 2018 to March. 2019.Non-
probability (purposive sample) included (100) Iraqi 
women who attended (Women Health Center) to ask the 
consultation regarding their breast tumors regardless the 
type of tumor. Participation in this study was voluntary. 
Data was collected after obtaining ethical consent from 
all participants. A developed questionnaire by the 
researcher was used to collection of the data from women 
directly throw the interview and some of the data was 
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achieved from patient’s chart. The questionnaire consist 
of four parts the first one is general information such as 
(age , occupation , address ,  marital status, smoking …
etc.) the second part including questions about previous 
reproductive history such as (Gravida , para , abortion 
, feeding, contraceptives) the third part have questions 
about the previous history of breast (breast condition, 
mass, discharges, method of breast tumor detection, 
diagnosis )  and finally the fourth  part have questions 

about previous family history of cancer such as ( cancer 
family history , relation, type of cancer ). Descriptive 
and inferential statistics were used through the Microsoft 
Excel Database jointly with the Statistical Package for 
Social Sciences (SPSS, Version 24). The P value of ≥ 
0.05 was considered as non-statistically significant. 
The P value of ≤ 0.05 was considered as statistically 
significant. The P value of ≤ 0.01 was considered as 
highly statistically significant.        

Results

Table (1): Descriptive Statistics for some Studied Reproductive History Variables  

Variables Frequency Percentage P value

Gravida ( pregnancy)

0 16 16.0

<0.001

1 10 10.0

2 36 36.0

3 19 19.0

4≤ 19 19.0

Parity (delivery) 

0 16 16.0

<0.001

1 13 13.0

2 37 37.0

3 21 21.0

4≤ 13 13.0

Abortion

0 70 70.0

<0.001

1 20 20.0

2 8 8.0

3 1 1.0

4≤ 1 1.0

Feeding

Non 14 14.0

<0.001Breastfeeding 73 73.0

Artificial feeding 13 13.0

Contraception

Do not use 83 83.0

<0.001
Calendar 1 1.0

Contraceptive pills 12 12.0

IUD 4 4.0

Total 100 100
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Table (1) presents that the highest percentage of women  (37%)  were have two previous pregnancy , (37%) 
of them have two previous delivery , while (70%) of women have no abortion, the highest percentage of women 
(73%)  were feeding their baby with breastfeeding and (83%) of the women do not used contraceptives during their 
reproductive life.

Table (2) : Descriptive Statistics  of  the Breast Tumors Characteristics  

Variables Frequency Percentage P value

Diagnosis of tumor

By patient 67 67.0 <0.01

By doctor 33 33.0

Signs & Symptoms 

Breast mass 98 98.0 <0.001

Breast secretions 0 0

Pain 2 2.0

Location

Right breast 44 44.0 <0.001

Left breast 53 53.0

Both 3 3.0

Other breast disease

Trauma 1 1.0 <0.001

Inflammation 0 0

Mass 93 93.0

Secretions 2 2.0

Axillary mass 2 2.0

Change in breast size 1 1.0

Change in breast skin colour 1 1.0

Doing Previous Breast surgery

Yes 10 10.0 <0.001

No 90 90.0

Other diseases of the patient 

Yes 4 4.0 <0.001

No 96 96.0

Total 100 100

Table (2) showed that the highest percentage 
of women (67%)  were detect the breast tumour by 
themselves, (98%) of them that suffering from the signs 
of present mass in their breast, (53%) of women the 
mass located in the left breast, the highest percentage 

of women (93%)  do not suffering from any other breast 
diseases just present of mass , (90%) of the women have 
no any previous breast surgery and finally (96%)  of 
the women have no any previous diseases except breast 
tumor
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Table (3): Descriptive Statistics of the Family History of the Studied Sample

Variables Frequency Percentage P value

Family history

Yes 24 24.0
<0.001

No 76 76.0

First degree of  consanguinity

None 85 85.0

<0.001
Mother 9 9.0

Sister 5 5.0

Daughter 1 1.0

Second degree of  consanguinity

None 84 84.0

<0.001
Aunt 7 7.0

Grandmother 1 1.0

Other 8 8.0

Number of family members with 
cancer

0 75 75.0

<0.001
1 14 14.0

2 9 9.0

3 2 2.0

Other types of cancer in  family

Yes 19 19.0
<0.001

No 81 81.0

Types of cancer in family

Non 81 81.0

<0.001

Lymphoma 3 3.0

Uterine cancer 8 8.0

Bladder cancer 2 2.0

Brain cancer 1 1.0

Stomach cancer 0 0

Lung cancer 2 2.0

Renal cancer 1 1.0

Prostate cancer 2 2.0

Total 100 100

Table (3) presents that the highest percentage of 
women  (76%)  were have no previous family history 
in breast tumors, (85%) of them have no any previous 
incidence of breast tumors in their first degree relatives, 
while (84%) of women have no previous incidence 
of breast tumors in their second degree relatives , the 

highest percentage of women (75%)  were have no 
family members with cancer now, (81%) of the women 
have no any other types of cancer in their  families, the 
highest percentage of the cancer type in their families 
were (8%) uterine cancer .  
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Figure (1): Types of the Tumors (Benign and Malignancy) 
P<0.001

Figure (1) showed that (65%) of the breast tumors 
were benign while (35%) were malignancy.

Discussion of the Results

The highest percentage of the women (29%) were 
in age group (40-49) years, (85%) were housewives, 
(51%) their education was primary, (85%) are living 
now in urban areas,(84%) previously living in urban 
area too, (84%) were married and (94%) no smoking.

 Aging process is the biggest risk factor for breast 
cancer because there are more opportunities for genetic 
damage (mutations) in the body. According to the 
American Cancer Society, about 1 out of 8 invasive 
breast cancers develop in women less than 45 years old. 
About 2 out of 3 invasive breast cancers are found in 
women 55 years or older. Smoking is linked to a higher 
risk of breast cancer in women in reproductive age 
and premenopausal women. (8). In Iraqi society smoker 
women is not familiar related to the values of eastern 
region, the highest percentage of the study sample were 
living in urban and that effect on their health and increase 
the chances to incidence of tumors and malignancies 
because the pollution of the environment of  Iraqi urban 
related to generators and cars smoke, water is pollution , 
soil , not present any control on the sources of food and 
increase consuming of junk food in the society of  the 
Iraqi Cities and no exercises, Iraqi people eating more 
and moving less .  

The highest percentage of women (37%) were 
have two previous pregnancy, (37%) of them have 
two previous delivery, while (70%) of women have 
no abortion, the highest percentage of women (73%) 
were feeding their baby with breastfeeding and (83%) 
of the women do not used contraceptives during their 
reproductive life.

Breast cancer associations with decreased of  parity 
because longer duration breastfeeding, increasing 
number of children breastfed, and increasing number of 
month’s breastfeeding per child were each associated 
with reduced risk of breast cancer (9). In developing 
countries like Iraq families prefer delivered two and 
more children  related to their values they prefer big 
families so the most of Iraqi women don’t  uses any 
contraceptive methods during their reproductive age .

The highest percentage of women (67%) were 
detect the breast tumor by themselves, (98%) of them 
that suffering from the signs of present mass in their 
breast, (53%) of women the mass located in the left 
breast , the highest percentage of women (93%)  do not 
suffering from any other breast diseases just present of 
mass , (90%) of the women have no any previous breast 
surgeries and finally (96%)  of the women have no any 
previous diseases except breast tumor.

Women who practice Breast self-examination, 
those who develop breast cancer are more likely to find 
it at an earlier stage and this is expected to lead to earlier 
treatment and hence decrease their risk of dying from 
the disease and increased survival (10).

In previous studies the results show that most 
participants in the indicated that a mass was the first 
symptom (of what was to become breast cancer) that 
they experienced, itching or burning, either on the breast 
or at a mass site (11).

The highest percentage of women  (76%)  were have 
no previous family history in breast tumors  , (85%) 
have no any previous incidence of breast tumors in their 
first degree relatives  , while (84%) of women have 
no previous incidence of breast tumors in their second 
degree relatives , (75%)  were have no family members 
with cancer now, (81%) of the women have no any other 
types of cancer in their  families, the highest percentage 
of the cancer type in their families were (8%) uterine 
cancer . 

Breast cancer risk perception was strongly 
associated with family history of breast cancer in the 
mother or mother and sisters (12). Family history is an 
important risk factor for breast cancer incidence, but 
the parameters conventionally used to categorize it are 
based solely on numbers and ages of breast cancer cases 
in the family and take no account of the size and age-
structure of the woman’s family(13). 
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This study show that (65%) of the breast tumors 
were benign while (35%) were malignancy in Iraqi 
women.

Most tumors are the result of benign (non-cancerous) 
changes within the breast. For example, fibrocystic 
change is a non-cancerous condition in which women 
develop cysts (accumulated packets of fluid), fibrosis 
(formation of scar-like connective tissue), lumpiness, 
and areas of thickening, tenderness, or breast pain. (14).
Cancer develops if the immune system is not working 
properly. The rate of DNA and RNA mutations can 
be too high under some conditions such as; unhealthy 
environment (due to radiation, chemicals, etc.), poor 
diet (unhealthy cell environment) (15).

In a developing country like Iraq the breast 
cancer occur related many factors such as pollution 
in environment, air, soil, exposure to radiation from 
weapons materials and unhealthy diet decrease 
awareness there are many factors effect on women 
health in such country live a long with war .

In Iraq, a preliminary analysis of the relevant 
database findings belonging to 855 patients, diagnosed 
and treated for breast cancer. At the Main Training 
Center for Early Detection of Breast Cancer in Baghdad, 
it was reported in 2010 that breast cancer was diagnosed 
in 19.8% of women presenting with palpable breast 
lumps. Approximately one-third of those patients were 
diagnosed in their fifth decade of life, 47% presented at 
advanced stages of disease, and 16% recalled a positive 
family history (16).

In Iraq, it ranks first among cancers diagnosed in 
women, but studies on breast cancer among women in 
Western Iraq are limited. Breast cancer rate in Arabic 
countries is more common in younger age. There is no 
proper documentation regarding critically important 
clinical factors such as tumor size, nodal status, stage 
distribution at the time of initial diagnosis, hormonal 
receptor status. That is why we have to achieve 
academic articles dealing with such data to attain proper 
management standards in our region (17).

Conclusion

The present study has come out with the following 
conclusions; although low percentage of Iraqi women 
where have malignancy breast tumors but the percent 
is high when comparison with the incidence of the 

malignancy breast tumors in the worldwide. Breast 
cancer has become a major threat to female life in Iraq.

Recommendations:

Iraqi women  need to promote the awareness about  
early detection of breast cancer  

Conducting workshop for all the girls’ school, 
colleges especially in outskirts

Enhance the role of media: TV, posters, lectures  
to increase the awareness of the women about early 
detection of breast tumors

Well-designed diagnostic policies coupled with 
inadequate treatment facilities

Building policies and strategies to fight this disease  
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Abstract

Background: Diabetic nephropathy(DN) is a serious kidney-related complication of diabetes. Up to 40 
percent of people with diabetes eventually develop kidney disease. Several genome-wide association studies 
have introduced Engulfment and Cell Motility 1 (ELMO1) as a candidate gene which is associated with 
DN. This study assessed the association of ELMO1 gene polymorphisms with DN in order to investigate the 
effects of ELMO1 gene on susceptibility to DN in Kerbala/Iraqi province.

Aims: The current study aims to identify the role of ELMO1 gene Polymorphism Single Nucleotide 
Polymorphism(SNP) rs741301 as a candidate gene in susceptibility to DN of T2DM and its association 
with the development and progression of this disease ,and to verify the relationship between the investigated 
SNPs of ELMO1 gene with the phenotype changes in particular kidney function tests and other kidney 
biomarkers that may be seen in patients.

Method: A case control study was conducted for period of  14 monthes, starting from January/2018 to 
March/2019 from Al-Husain Medical City and Al-kafeel super specialty Hospital in Kerbala ; the total 
number of participants were 109 subjects which were divided into three groups :36 were diabetic type II 
patients  with nephropathy , 36 were diabetic type II patients without nephropathy and 37 healthy control  . 
DNA was extracted from blood then genotyping of the SNP rs741301 was carried out by Tetra ARMS-PCR 
by using special primers .

Results: The genotype and allele frequencies were examined under the codominant, dominant and recessive 
models with the use of multinomial logistic regression analysis, patients(DN) with the heterozygous 
genotype (GG+AG)where(OR=5.28,CI=1.35-20.73, P=0.017) higher than diabetic patients(GG+AG) where 
(OR=4.231CL=1.06-16.97, P=0.042)  under dominant model. 

Conclusion: ELMO1 gene of rs741301 was associated with DN due to type 2diabetes complication in 
Kerbala/Iraqi province .

Key wards : Type 2 Diabetic nephropathy ,ELMO1 gene polymorphism,gene mutation.

Introduction

Diabetes mellitus (DM)  is a common metabolic 
disorder with a worldwide prevalence of 8.3% , DM 
poses a severe threat to global public health. Diabetic 
nephropathy is one of the most common complications 
of diabetes and the leading cause of end-stage renal 
disease (ESRD)1.

Diabetic nephropathy is clinically defined as an 
increase in urinary albumin excretion and a decrease in 
kidney function. Classification of diabetic nephropathy 
is based on estimated glomerular filtration rate (eGFR) 
and the degree of proteinuria2.

Diabetic nephropathy is a multifactorial 
progressive disorder caused by the cooperation between 
environmental factors and genetic factors3.
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Previous studies have shown that approximately 30-
40 % of DM patients progress to ESRD4,5, suggesting 
that genetic variations may have an effect on the 
initiation and development of DN and ESRD1. 

 Recently, genome-wide association studies 
(GWASs),  Suggesting that genetic variations may have 
an impact on the initiation and development of DN and 
ESRD. It is well known that gene susceptibility to DN 
plays an important role in individuals, even with the 
same environmental exposure1.

 Engulfment and Cell Motility 1(ELMO1)is a new 
and strong candidate gene  on chromosome 7p14.2-p14.1  
. Engulfment And Cell Motility 1 encodes for one of the 
ELMO proteins which promotes phagocytosis and cell 
migration by interacting with the cytokinesis protein. 
Polymorphisms in ELMO1 are strongly associated with 
susceptibility to DN1,6.

 First validated in a Chinese population; Wu et al. 
7confirmed that both variants, rs10951509 and rs741301 
were associated with DN. morever, the rs741301 
polymorphism and duration of T2DM were identified as 
independent predictors of DN while Functional studies 
have found that a high level of ELMO1 expression 
aggravated the progression of DN and vice versa1. 

Independent studies showed that The GWAS for DN 
could not be replicated with a few exceptions including 
those in APOL3 - MYH9 ,ELMO1 , CARS ,FRMD3  
and MYO16/IRS2 genes. These findings highlighted 
the importance of phagocytosis of apoptotic cells, 
insulin signaling, fibroblast migration, cytoskeleton 
reorganization and epithelial clonal expansion in the 
pathogenesis of DN9.

 The ELMO 1 gene was first found to be associated 
with DN in a GWAS in Japanese T2DM patients, two 
African American cohorts [1136 (ESRD) diabetes cases 
and T2DM 1160 controls]10, a Chinese population9.

The GWAS have the benefits of rapid development 
of human genome research, particularly SNP 
databases and international GWAS have successfully 
facilitated rapid progress in genetic studies of T2DM. 
Approximately, a number of SNPs in more than fifty 
genes are found to be associated with T2DM 11.

In the recent four years, six GWAS in DN and ESRD 
(three each in type 1 and T2DM) have been reported 
(30-36). Six genes in T2DM with DN and ESRD 12.

Several recent studies have discovered associations 
with human disease and genetic mutations of 
components of the engulfment signaling machinery. For 
example, several point mutations in the intronic regions 
of ELMO1 have been linked to DN and diabetes13

Methods and Material

Study subjects

 A case–control study took a period of 14 months 
starting from January 2018to March 2019.This study was 
conducted in college of medicine, university of Kerbala 
,department of Biochemistry. Where 109 subjects,36 of 
them with T2DM  and nephropathy , 36 were T2DM 
without nephropathy and 37 healthy control. Subjects 
with urinary albumine/creatinine ratio (ACR) ≥30 mg/g 
and protein excretion history caused by diabetes were 
considered as the DN group. T2DM and  healthy control 
groups were indicated by ACR < 30 mg/g and ADA 
criteria for diabetes. HbA1C was 8.36±2.10 as mean 
and standard.

The age of DN , DM and HC groups was matched 
and ranged between 35- 75 years. Informed consent was 
obtained from all the study subjects. All investigations 
were done in accordance with the Health and Human 
Ethical Clearance Committee guidelines for Clinical 
Researches. Local ethical committee approved the study 
protocol. 

Clinical characteristics of subjects

Several demographic and anthropometric 
measurements were taken. Blood pressure was 
measured after 20 min of rest. The weight and the 
height were measured and the body mass index (BMI) 
was calculated (kg/m2). Urine and blood samples were 
obtained from the subjects for biochemical analysis and 
DNA extraction. Glycosylated hemoglobin (HbA1C)) 
and Random Blood Sugar, urea, creatinine, and also 
urine Protein  creatinine ratio) were measured. Estimated 
glomerular filtration rate (eGFR) was calculated using 
Cockroft and Gault equation.

Genotyping

DNA was extracted from each blood using a Mini 
Kit with from whole blood by applying a protocol 
(Geneaid / Korea), according to the manufacture 
company, DNA concentration was quantified by using 
NanoDrop™ Spectrophotometer and hold in 1% gel 
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agarose electrophoresis. 

 The ARMS-primers used for detection of mutation 
of ELMO1 gene (rs741301) were as  Iranian’s primers 3.

Amplification Reaction Mixture for 
ELMO1(rs741301) four primers were used in single 
PCR reaction. The PCR mixture is prepared by addition 
1.5μl from each of outer primers(forward & reverse)  
and 1μl  from each of inner primers (forward & reverse)  
of 10 pmol/μl with 4 μl of extracted DNA to 12 μl of 
lyophilized PCR master mix formula and complete 
the volume to 25 μl by using nuclease free water. The 
reaction mixture has been mixed by vortex and incubated 
in the PCR GTC Thermal cycler using the following 
program to amplify the mixture:

Steps Temperatureº 
C Time Cycles

Initial 
denaturation 95ºC 5 minutes 1

Denaturation 94ºC 35 seconds 35

Annealing 58ºC 35 seconds 35

Extension 72ºC 40 seconds 35

Final extension 72ºC 5 minutes 1

The total time was two hours. 

Statistical Analysis

Data are descriptively presented as standard 
deviation  and means (Mean ±SD). Significant 
differences were confirmed by the ANOVA test for 
continuous variables among more than two groups, and 
to compare mean levels of continuous characteristics 
across genotypes Student’s T-test was used using 
(PAST3.20, 2018)and (SPSS version 24) software 
Categorical data (alleles and genotypes) were expressed 
as frequency according to Hardy–Weinberg equilibrium. 
For all of the statistical analysis P values  equal or less 
than 0.05 were considered statistically significant. Allele 
frequencies and genotyping of rs741301in ELMO1 
gene were compared in groups using a χ2 test. To 
assess the relative risk conferred by a particular allele 
and genotype Odds ratio (OR) and confidence intervals 
(95%CI) were calculated.

Results

The three selected groups were found to be different 
with respect to RBS ,HbA1c,Urea,and Creatinine. 

 There are significant associations between SBP , the  
duration of DM. The values of eGFR were very low in 
DN group .The (TC,TG ,VLDL,LDL)are  significantly 
higher  in DM as compared to HC and DN, table 1.

Table(1) Clinical and biochemical characteristics of the study subjects.

P valueDN
n=36

DM
n=36

HC
n=37Parameters

0.23728.58±4.7130.94±6.8329.57±5.17BMI (Kg/m2)

<0.001156.23±22.93134.55±22.62118.62±11.25SBP (mmHg)

0.08182.13±10.6383.18±9.4577.93±6.20DBP(mmHg)

<0.001*139.37±78.8465.97±58.24-------------Duration of diabetes(months)

<0.001213.07±93.60307.67±137.83122.50±30.64RBS(mg/dL)

<0.0017.7±2.018.36±2.105.01±0.72HbA1c (%)

<0.001149.67±51.1328.84±12.7027.29±6.01Urea(mg/dL)

<0.0016.26±2.190.81±0.370.81±0.21Creatinine(mg/dL)

<0.0019.09±3.9395.32±20.3599.99±15.89eGFR(L/min/1.73m2)

<0.001143.48±42.71200.76±38.37178.71±38.77TC(mg/dL)

<0.001105.96±58.01203.95±84.70136.75±71.44TG(mg/dL)

<0.00121.19±11.6040.79±16.9427.35±14.27VLDL-C(mg/dL)

<0.00168.84±30.28118.81±34.10115.68±37.42LDL-C(mg/dL)

0.02838.75±12.6944.04±11.3446.41±10.44HDL-C(mg/dL)

0.04334.27±23.5844.91±23.1930.27±8.38Concentration of DNA(µg/ml)
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BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure ; RBS, random  blood sugar; 
eGFR, estimated glomerular filtration rate; TC, total cholesterol; TG, triglycerides ;HDL-C, high-density lipoproteins 
cholesterol; LDL-C, low-density lipoproteins cholesterol; VLDL-C, very low density lipoproteins cholesterol DN, 
diabetic nephropathy; DM, diabetes mellitus ;HC, healthy control;. Data were expressed as mean ± SD. P value < 
0.05 is  significant,  by One Way ANOVA test.,* student T test.

There is statically significant relationship between observed and suspected frequency for genotype AA,AG, GG 
in both DM and DN groups ,and not in HC group table (2).

Table(2): Result of polymorphic allele frequency for ELMO1 gene polymorphism at(rs741301)locus in 
HC, DM ,and DN groups.

P valueX2SuspectedObservedGenotype frequencyGroup

<0.00120.44

83AA
DN
n=36 1029AG

184GG

<0.00123.03

1310AA
DM
n=36 624AG

172GG

0.9490.10

1212AA
HC
n=37 1819AG

76GG

DN, diabetic nephropathy; DM, diabetes mellitus ;HC, healthy control;(AA,AG,GG)alleles;x2;chi square test; p 
value; significant<0.05  

The risk of DN for patient with AG,GG genotype collectively in the rs741301 locus was 10.3 times higher than 
that for AA genotype, with a statically significant  relationship ,p value 0.042 , table (3).

Table(3): Genotype and allele frequency of ELMO1 gene SNP at (rs741301)locus between DM and DN.

P-
value

OR - (95%CI)DN
N=36

DM
N=36

SNP rs741301 A/G

Codominant

310AA(Reference)
0.0514.028(0.99-16.32)2924AG
0.0816.667(0.79-56.22)42GG

Dominant

0.0424.231(1.06-16.97)3326GG+AG
Recessive

3234AA+AG(Reference)
0.4022.125(0.364-12.41)42GG

40.3%38.95%Minor Allele
Frequency
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SNP: single nucleotide polymorphisms ,DM 
:Diabetes Mellitus ,DN :diabetic nephropathy ,OR 
:observed risk ,CI: confidence interval. P:P value <0.05 
is significant by risk Odd ratio.

There was no statically significant impact for 
genotyping of all allele frequencies of AA ,AG, and 
GG type in rs741301 loci regarding difference in  
phenotyping where compere them in DN table (4).

Table(4):Biochemical characteristics of DN group with respect to genotype (codominant  model).

P valueAA
N=3

AG
N=29

GG         
N=4

Parameters
DN

0.60957.0±4.3660.62±8.1757.25±10.56Age

0.96827.96±1.1628.67±4.9728.37±5.28BMI(Kg/m2)

0.409153.33±25.17154.52±23.41173.33±13.80SBP(mmHg)

0.25273.33±5.7782.56±11.1687.33±2.89DBP(mmHg)

0.795188.0±48.50156.43±83.17168.0±41.57Duration of 
diabetes(months)

0.659260±115.33209.98±96.98198.75±58.65RBS(mg/dL)

0.7998.1±0.27.57±2.139.0±0.1HbA1c(%)

0.394144.31±85.56145.48±47.07183.0±55.96Urea(mg/dL)

0.7515.54±2.136.25±2.256.84±2.17Creatinine(mg/dL)

0.9579.33±2.069.14±4.188.55±3.69eGFR(L/min/1.73m2)

0.408108.67±29.48145.39±43.97130.0±70.46TC(mg/dL)

0.051141.34±73.70109.32±55.7842.00±17.87TG(mg/dL)

0.05128.27±14.7421.86±11.168.4±3.57VLDL-C(mg/dL)

0.19937.75±9.4871.68±31.4260.98±34.48LDL-C(mg/dL)

0.35134.57±23.5636.64±9.0146.98±26.94HDL-C(mg/dL)

0.15219.34±13.9338.28±24.0415.77±12.68Concentration OF DNA 
(µg/ml)

BMI, body mass index; SBP, systolic blood 
pressure; DBP, diastolic blood pressure ; RBS, random  
blood sugar; eGFR, estimated glomerular filtration rate; 
TC, total cholesterol; TG, triglycerides ;HDL-C, high-
density lipoproteins cholesterol; LDL-C, low-density 
lipoproteins cholesterol; VLDL-C, very low density 
lipoproteins cholesterol; DN, Diabetic Nephropathy. 
Data were expressed as mean ± SD. P value < 0.05 is  
significant,  by one Way ANOVA test.

Discussion

There was a significant association between systolic 
hypertension  and DN, while no similar relationship 
between DBP and DN. The DBP was of normal  mean 
±SD in all the study groups, while the systolic mean was 
higher in DN group among others .This study found that 

the  presence of systolic hypertension ,hyperglycemia 
with a poor glycemic control are risk factors for 
microvasiculor complications like nephropathy. This is 
consistent with17.

The target BP in treating hypertension should be 
lower in diabetic hypertensive  patients and this can be 
explain why  SBP in DN group was higher than other 
groups. Patient’s  non compliance and ignorance, In 
addition to  doctors underestimation for the optimum 
BP control are important reasons18. 

Duration of T2DM has a negative impact on the 
incidence and prevalence of DN in the current study,.
This is together with poor control of hyperglycemia 
manifested  by high RBS and HbA1c and long duration 
of more than 2 years from diagnosis of T2DM (mean 
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39 months) make the complication of DN in our results 
relatively of a higher incidence  .This is agreed with 20.

The associated dyslipidemia with DN in the study 
results is clear in  table 3-1. This suggests a role for 
dyslipidemia in the development and progression of 
DN .Experimental studies have demonstrated that lipid 
may induce glomerular and tubuler interstitial injury 
19. This study concludes  that dyslipidemia of various 
abnormalities is a risk factor for  developing DN.

 In 2005, GWAS was first done in Japanese 
T2DM patients and the results illustrated  the strongest 
association between rs741301 polymorphism and DN. 
They showed that GG genotype in rs741301 and G allele 
are associated with risk of DN in Japanese patients, 
which is consistent with our results 14,15.

 A meta-analysis of DN genetic associations that is 
showed  rs741301 of ELMO1 was associated with DN 
in Asians with T2DM(OR 1.58,95%  1.28–1.94]16. 

Conclusions

The conclusion was clearly illustrated a geographical 
and racial differences for the genotypic frequency of 
allele G in the rs741301 loci and it risk factor in Iraqi 
population like Asia ,while not in American ,Indian and 
Mexican population ,the presence of other risk factors 
as age ,control of SBP may be explain this difference in 
our results when compared with other studies. Also the 
results showed that  dyslipidemia might be a risk factor 
for  developing DN. 
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Abstract

The current work was accidentally undertaken during the process of regular lab experiments where one of 
the fungal plates has dragged the attention towards this study. The plate contained a normal Black colony 
of fungi which was surprisingly inhibiting the other small white fungal colony of the same plate. The work 
was then started by producing the pure cultures of the two colonies followed by their identification based 
on Morphology, Microscopy, Biochemical characters, and 18SrRNA gene sequencing. The black fungi 
inhibiting the growth was identified to be Aspergillusfumigatus. Further study on its characteristics proved 
that it has a special property of producing compounds called gliotoxins which are capable of inhibiting 
the growth of other fungi so as to dominate in the co-cultures for self-survival.  The fungal colony being 
inhibited was identified to be AspergillusnidulansBased on the results the work can be extended to produce 
these antifungal compounds commercially to inhibit several fungal infections. 

Keywords: Aspergillus, Co cultures, Microscopy, Gliotoxins, Biochemical characterization

Introduction

Fungi are the second most dominant microbial 
organisms after bacteria [1]. They are well flourished 
in soil, water as well as air. The major source of their 
perpetuation is through spores. In contrast to bacteria, 
fungi require different environmental conditions for 
their dwelling. The optimum temperature being 250C 
and the pH being 5.0. Most commonly seen fungi in 
nature include Rhizopus, Aspergillus, and Mucor. They 
are mainly differentiated based on their morphology 
and colony pattern. The media routinely used for fungal 
culture is either Asthana Hawker’s media or PDA [2]. 
When soil sample is used for the serial dilution and 
isolation of microbes bacteria are found till the last 
dilution tube, however, the fungi can be seen only till 
the 5th tube of a 10 fold dilution method [3]. 

Aspergillus species of fungi are known for their 
extruding sporangiospores and typical floral structure 
under the microscope[4]. They also contain rhizoids and 
filaments. They are aerobic and can be isolated from all 
aerobic environments. They are further differentiated 
into several groups like Aspergillusniger, commonly 
used for citric acid production, Aspergillusoryzaeused 

in the food industry and so on. Some Aspergillus are 
pathogenic like Aspergillus. fumigation, Aspergillus. 
clavatusetcthat are known to cause diseases. 
Aspergillusnidulans is known for its immense use in the 
research industry.

Aspergillusfumigatusis well renowned for its 
saprophytic nature thereby acting as a scavenger, 
cleaning and recycling the environmental Carbon and 
Nitrogen[5]. It inhabits the soil and air and is known to 
cause several respiratory infections. The spores of this 
fungi are inhaled by humans leading to the disturbances 
in the respiration. Aspergillosis and bronchopulmonary 
aspergillosis are the clinical manifestations of this fungi. 
It is a weak pathogen inhabiting immunosuppressive 
individuals. Aspergillus fumigatus is also known for 
its capability to produce a genotoxic compound named 
gliotoxin which causes immunological disorders in 
humans and other organisms. However, the ability of 
immunosuppression of these gliotoxins is used for the 
designing of various medical therapy protocols mostly 
in cancer [4]. 

Aspergillusnidulans is another common Aspergillus 
family member also called as Emericellanidulansknown 
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as a model organism for various molecular biology 
studies including the studies on DNA recombination, 
Repair mechanisms, etc. It is also known for its ability 
to produce sexual spores by a process of meiosis which 
enables the crossing of the species under laboratory 
conditions [5]. It is recognized for its homothallic 
nature. The colonies of Aspergillusnidulans vary from 
Green to white woolly depending on the media and 
environmental conditions. The complete genome of this 
organism has been sequenced by Monsanto and Broad 
Institute. The size of the genome is 30 billion base pairs 
with 8 chromosomes containing 9500 genes coding for 
proteins [6].

Materials and Method

Plating for fungal growth and Identification

The regular standard media PDA (potato dextrose 
agar) was prepared and plated for the isolation of fungi 
from the source sample. For this the Plates, Laminar air 
flow and all the equipmentweresterilized before use. 
The PDA media contained Potato extract, Dextrose or D 
Glucose, Salt and agar dissolved in water and sterilized. 
The sample was inoculated in the media at a volume 
of 0.1ml. The pH of the medium should be slightly 
acidic (pH 5).The incubation time required for proper 
fungalgrowth with visiblefilament appearance is 5 to 7 
days [5].

Pure Culture Preparation to identify the 
organisms:

All the colonies obtained in the above fungal plate 
were further sub cultured so as to obtain their pure 
cultures. The same PDA media was used even in the 
sub culturing process and slants were made. The pure 
colonies obtained after 5 to 6 days were further used for 
the identification of the species. The temperature used 
for incubation was 250C and the pH was acidic i.e. 5.0.

Simple Staining for the Morphological 
Identification of Fungi 

For the microscopic identification of fungi the 
straining technique used is Lacto phenol cotton blue 
stain. Onto a clean Grease free glass slide one drop of 
lactophenol blue stain was taken and onto this the fungal 
culture with a forcepwas added and using a needle the 
fungal filaments were teased so as to free them for 
clear microscopic appearance. A clear coverslip is then 
applied onto the smear without creating the air bubbles. 

Then the slide is observed under the microscope. 10x 
and 40x magnifications are usually used for the fungal 
morphology identification. Both the Black colony and 
the white colony obtained in the above step were stained 
and observed [6].

Fungal DNA Extraction

The fungal filaments obtained after incubation 
were used for genomic DNA extraction using the 
manual chemical method. Here SDS was used for the 
breakdown of the cell wall in combination with high 
temperature. Chloroform-phenol mixture was used for 
decolorization [6]. DNA precipitation was performed 
using chilled isopropanol and preservation is done in 
TE buffer at 40C. The extracted gDNA was run on 0.8% 
Agarose to assure its purity.

PCR for the amplification of 18S rRNA region 
of the fungi 

18SrRNA gene region of the fungal samples was 
amplified using the universal primers:

ITS 1: TCCGTAGGTGAACCTGCGG

ITS 4: TCCTCCGCTTATTGATATGC

The PCR conditions were set as 1 cycle: 94°C for 
5 min (Initial denaturing);35 cycles: 94°C for 1 min 
(denaturing),55°C for 1 min (annealing),72°C for 2 min 
(extension);1 Cycle: 72°C for 10 min (final extension). 
The holding temperature was set at 40C to maintain the 
amplified product. Theamplicons were further processed 
for 1.2% Agarose gel electrophoresis and sequencing so 
as to obtain the sequence of the 18S region and thereby 
detecting the identity of the organism. 

Agarose Gel Electrophoresis

1.2% agarose was prepared and casted to separate 
the amplicons. The gel was let for solidification and 
the samples to be loaded (amplicons) were prepared. 
Once the gel is set and the comb removed the gel tray 
is inserted in the buffer tank connected to power pack. 
The samples were loaded after mixing with loading dye. 
The gel was run and the bands were observed under 
UV Trans illuminator. The results were noted and the 
pictures were collected. The ampliconswere further sent 
for sequencing [3].

Automated Sequencing using ABI 3500 
Sequencer:
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The main principle used in this sequencer is the 
capillary electrophoresis and sequencing PCR step. 
The amplicons obtained after the PCR are initially 
washed and the agarose gel pics were read. Once they 
are completely pure they are processed further for 
ABI sequencing. The sample was first subjected for 
Sequencing PCR followed by cleaning usingexosap 
method. The final products were loaded into the 
sequencer to obtain the chromatograms of the amplicons 
that can read the sequence [6].

BLAST Identification

Once the chromatograms were obtained from the 
sequencer both the sequences of the two antagonistic 
fungi were subjected for Nucleotide BLAST of NCBI 
to identify the species of the samples. Based on the 
similarity search the results were displayed as tables 
showing parameters like Identity, Query coverage, Gap, 
E value etc. 

Fugal inoculation in liquid broth for the 
production of antifungal compounds

Once the pure culture of the dominant fungi is 
obtained it is inoculated into a fresh nutrient broth so as 
to allow for the secretion of that antifungal compound 
that initially inhibited the growth of the white fungal 
colony. Once the media is sterilized and inoculated it is 
incubated for a period of 10 days to obtain its secondary 
metabolite or the defencing antifungal compound. 
At the end of the incubation period the fungal mat is 
removed and the broth is filtered. The filtrate is used as 
a test sample to detect the antifungal capability of it [7].

Testing for the Antifungal activity of the 
extracted compound:

In this step fresh PDA plates were prepared and the 
test fungal colonies (white colony) were plated using 
spores. 200µl of the dominant fungal extract was put 
in the well formed at the centre of the plate. The plates 
were further incubated at 250C for 5 days. The results 
were later observed and recorded. 

Results and Discussion

The initial Master plate containing the mixed culture 
has shown a peculiar pattern of growth Inhibition. Since 
the plate contained only the fungal colony a black 
colony of fungi was found to be inhibiting the other 
minor white colony with cottony appearance.

Microscopic Identification by Lacto phenol 
Staining:

The Lacto Phenol staining of the two samples 
clearly showed conidia and conidiophores.

Agarose Gel Electrophoresis of 1a) gDNA and 
1b) Amplicons of the two samples

Where

 M is the Marker

1 is the Black Fungus

2 is the White Fungus

The appearance of clear sharp band is an indication 
of Pure DNA extracted and amplified without impurities.

Sequencing Result Obtained from ABI 
Sequencer:

The consensus sequence generated were as follows:

Sample 1:

TCGGCCTCGCGTTCAGCACGCTTCTTAC-
GCTTCTCCTCCTTGCGACGAGCGGCAGCAGT-
GGCCTTGCCATCCGGATCGTCAAAGAAC-
GGATCGTTGAAGCCCAAGTCTTCGTGCG-
C A G C T T G T C C C T C G C C T G C A G A C G ATA -
C AT C G T C C C C G T T G G C AT C A G C C T T C G -
CCTCCCCTTGAGTTTCCCCGCGCTTCAGAG-
CCTTCAGCTTCTCCTTTCTCCGCTTCTTGC-
GCTCACGCTCTTTCCGTATATACTTCTCGATC-
GTAGTCTCCTCTCTCTCAGGCTCGTTCTC-
GAAAATGGTGTCGCGTTTGGGCTCTCCTGC-
CAAGCCCGACGTGAAGGTGACCTCCATTTC-
GCCGACAGGACCAGACGATTTGGAGGACTT-
GAGAGGCTCTGTACTTAAGCCCAGGAGAGC-

 
1a)2b) 

Where 
 M is the Marker 
1 is the Black Fungus 
2 is the White Fungus 
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CCGCAGGCGCTGCCGCTCTTCCTCTTTCTTG-
GAGATCTTTGTGCTAGACCCGTCTCCCTTTG-
TAGTATCCACAACTTCCACCGCCTCTTCTTCTC-
CCTCGTCATCAGAACTGTCACTGGCAAGA-
TAGGCCTTCAGATCATTCTCGTCAATATCCTTG-
C G A C T G C C T C T G A A A G C T C G G G C T T-
GAGCTTCCTTGCGCGATTTGTCTTCCGCGTC-
CCATGTAAGCTTGACCTTGCTGTGCTGCAGC-
GCATCAGTCACGAACTCATTCGGTTGGTATC-
CGTCCGGGATCCGTTCACATTCGTCGCGCG-
GCTTGTCGTCGGAGAAGTCCGTGTCCTCCGG-
TACGAACCGAAGGTCAAAGAAGTTGGCACTG-
GATAGATACTCAGCTCCGTCCACGGAGTCGTA-
CACATGTTTCGCAACATCCTTGCTCGAGAAT-
GTCAGGATCGCGTAGAAGTACCGCAGTCGTTC-
CAGTTGATACTTTCGTAGCTGGGTAGAGTT-
GAACTCCTCGCCCTGATCTTCCTTCAAAATC-
GACTGCTTGATCTTTTCCTCCTCTTCTTC-
CGAATCAAGATCCTCTTCGTTCTCCTCATC-
G T C G T C C T C C T G G C G C T T G T T C G T C G C -
GAAAATCTCCCGAGGAGGGCCTTCCGTTTCC-
T C C C T C T C C AT G C G C T C C T T G C C A A A C T-
CACTCGGGTACACAGAGACCTTCAACACCCG-
GCCGCCGGTCGGAACAAAACTGGAAAACA-
CAGCCATCAGATCCTCCGCCCGGATATTATC-
CCAGTCCAGGTTGACCACCGCAATGCGATTC-
GTGACTTCTCCCGTCGGCACATCCACCTGCT-
GTTTATCGGGAAAGTCCAGTTCTTCAATACTCT-
GTTCCTCCTCGTCGTCCTC
Sample 2:
TCCCACATTGCCAATACCGCGTCCGACAAC-
G C T G A T G A T G A C A T C G T T A C T T T C A T C -
CCCAGCGTCTCTCAGACCCCAACCTGGGG-
CACCAAACTTCATCAAGTCCCTTGCCAGCT-
GGATTGAGCTCTCATCCCCAATAATATCAC-
GACCGACCTGGATACGGCCTACGTCCTCG-
GATCCCATGGTCATCAATCCAATCATAAT-
GGGGAAAGCTGCAGGGGCAACACATCCGC-
CCTTTGAGATCGTCTCAAGTAGCTGGTATGCG 
CACTGCTTCCCAATATCCTCAGGCGGCTGAC-
CACCACTGGGCGGGCACGCCACGTCAGCT-
GAGAACAGGCAGCCGGTCGAAGATTCGG-
CAACAAGAGACAAGCCAAACCCAAGGC-
CGATCTTCTTCTTAGCGGAGGGGTTGTTCC-
TTTCCGGGGCGGGAACGAGTGGAGCTGAC-
GACACGTCCGAGAAGATATAAGTGTCCGG-
GACAAGCGGGTTGAGGACACCGCGGCAAGT-
GTCAATCATCCTGGCATTGTTCGAAGCA-
GAGACGCCAACAGAGTATGCTACTCCGCG-
TACCCTCTTGATCCTCCCAGCGTTCATTAAGT-
GCAGAGTCTTGGGGAGCCGAACTTGATGG-
CCGAAGACCAATTGGACCTCTCCACCACCG-

CCTCTTCCGTTAGGCCCAAGGTTTGATCTC-
CGGAGCACACGCAACTCTATGTTGTTGAAGA-
TACCGAACTGGTTGAAGAGCGGCAGGATCGC-
GGTTCGAACGCTGTCCACGGACATGTCCCCG-
GTTGGTGTTGAGGAAGTAATTACACCGGGAC-
CGGTGAAAAGGACTTTGATTGGAGCTTTG-
GAGAAAGGGGCCAGTAGGCATAATGGGATAA-
GGAAGTAGCTGACACCGCGAGTACATCCT-
GCTGGAATCTCGTGCCTAATTACACTACCGCT-
GCTTGCTCCAACGCCAGAAGCAGTTCCTG-
TAATTAGGCCTGGTTTGTAGACAATGATTG-
TACCAGTGTACGAGATCTCCATTTGTGAGC-
CATTTGTAACAGCCTCTAGTAATCGAAGGAAT-
GAGATTTCGTGCGATGCAAGACCTGGGTTGG-
TAGGAGAGGAAGGACGAATCTGCGAGATGT-
GGATTGTGCGGCCGGTCAGGGTAGAGAACAC-
GAGGCGATA

Conclusion

In the current study the major objective was to 
identify the two colonies of fungi obtained in the master 
plate. Also the identification of the component that is 
capable of inhibiting the growth is of importance. The 
identification was made by both Morphological and 
Molecular approaches by 18SrRNAregion sequencing. 
The Black fungal colony was identified to be 
Aspergillusfumigatus that was inhibiting the growth of 
other white colony identified to be Aspergillusnidulans.
In order to confirm the inhibition property of Fumigatus 
a pure culture broth was also prepared and incubated. 
The crude extract of this culture medium was used to 
create zones of inhibition in the PDA plate pre inoculated 
with Aspergillusnidulans. The results proved that the 
extract had the capability of inhibiting the growth of this 
fungi. A fumigates produces cytotoxic compound called 
gliotoxin that not only causes pathogenesis to human 
but also inhibits the many other fungi in co cultures 
[8]. The study can be extended to qualitatively analyse 
this compound in the media and confirm it through 
TLC, HPLC and NMR studies. Once it is successful to 
extract this gliotoxin from the fungal cultures, it can be 
a major achievement as these compounds can be used 
as anticancer agents in the medical therapy. The study 
can be extended further upon availability of resources 
and funds. 
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Football Players

Hayder Jaber Mousa1,  Aqeel Kadhim Hadi2, Mayasah Abd Ali Kadhim3

1Directorate General of Najaf Education /Najaf/ Iraq

Abstract

The research aims to identifying the effect of the use of the ultrasonic device with the therapeutic exercises 
in the rehabilitation of the knee joint injury in the football players, and through the research hypotheses 
there was a statistically significant effect of using the ultrasonic device and the training exercises between 
the pre and posttests of the experimental group in the rehabilitation of knee joint injury in football players 
The researchers adopted the experimental approach to suit the research problem. The sample consisted of 
(10) players from Najaf clubs playing the same level in football in 2017-2018. Many methods and tools 
were used to collect information, the sources and then the researchers adopted the appropriate statistical 
methods to reach accurate results using statistical bag (spss), on the healing of the injury through the return 
of the player to his normal state. This is proven by the differences between the pre and posttests in favor of 
the posttest, and the most important recommendations to emphasize the importance of the use of modern 
devices, including (ultrasonic) in the treatment of knee joint injuries of its importance.

Keywords: Ultrasonic Device, Therapeutic Exercises, Rehabilitation and Knee Joint Injury.

 Introduction

The great progress and development in the field of 
sport has led to high progress in other sciences related to 
all sports, as these sciences have a great relationship in 
sports activity, which directly affects the development 
of vital systems and devices of the athlete in accordance 
with the effective practice, especially in the field of 
sports medicine and rehabilitation which perceived 
a great development to bring injured players back to 
sports and to avoid recurrence.1

There are also other reasons that are closely related 
to this injury through the exercise of sporting events 
where the knee joint carries many burdens as a result of 
the high effort required by the sports work, including the 
validity of the stadiums and grounding and negligence 
in some warm-up exercises and technical errors is the 
exit of the axis of force off track, The knee joint is the 
result of a rotational movement of the thigh and trunk on 
the flexor leg. The injury occurs or occurs as a result of 
direct and continuous contact between the players and 
the speed of the game.

Therefore, the rehabilitation of the injured player 
is very important in the return to the stadiums and 
prevention of injury and maintain his health and fitness 
(It has emerged through clinical tests that the return 
of the player to exercise before the completion of the 
appropriate rehabilitation can lead to recurrence of 
injury in the future).2

Therefore, it is important to look at the importance 
of using exercises for the muscle groups working on 
the knee joint during the rehabilitation of the joint and 
the use of the ultrasonic device, which will restore the 
strength of the joint ligaments and the construction of 
the cartilage affected by the direct injury of the joint.

Research Problem:

The lack of special training exercises aimed at re-
stadiums to re-sport and the incidence of low incidence 
again and the lack of Methods for the proper physical 
preparation and for the restoration of the joint to normal 
must go through the first two stages of surgical overlap, 
which is through the clinical examination and diagnosis 
of the correct case of injury and the second stage is the 
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period of rehabilitation of the detailed work of natural, 
which should be based on the use of ultrasonic device 
and therapeutic exercises that work to strengthen the 
muscle aggregates working on the joint, so researchers 
see great importance for the second phase through the 
use ultrasonic device and exercises therapeutic inhalers 
and is an ideal way to restore the joint to its normal state 
after injury less qualifying period possible.

Goals Research:

Preparation of therapeutic training exercises using 
the ultrasonic device in the rehabilitation of knee joint 
injury in football players.

Hypothesis:

There is a statistically significant effect of using the 
ultrasonic device and the training exercises between the 
pre and post testing of the experimental group in the 
rehabilitation of the knee joint injury in football players.

Research Areas:

The Human Domain: A sample consisting of (10) 
players of the same class first clubs of Najaf.

Time Domain: From 1/4/2018 to 1/12/2018.

Spatial Domain: Physiotherapy center at Al-Furat 
Middle Hospital in Najaf Governorate.

Distinction of Terms:

Ultrasonic Device: A sound waves device that 
enters the human body, especially the infected muscle 2 
cm. It specializes in the treatment of deep injuries such 
as ruptures, calcinations, saline deposits and simple 
tumors and works to stimulate the muscle, nerves and 
ligaments and stimulate the muscle to contractions 
or nerve nourishing them and works to improve the 
movement And circulation of ligaments and nutrition 
and have a role in reducing the tumor around the knee 
joint and eliminate pain and re-dynamic of the joint 
(procedural definition).

Research Methodology and Research 
Procedures:

Research Methodology:

The researchers adopted the experimental approach 
to its relevance to the nature of the research.

Research Society and Design:

      The research community is one of the football 
players of Najaf Governorate in 2017-2018, the sample 
consisted of 10 players, who were homogeneous in age, 
skill and physical level, and by injury they played the 
same level in football.

Table (1). Shows homogeneity of the research sample for results

Statistical 
significance

Torsion 
coefficientThe veinstandard 

deviation
Arithmetic 
meanmeasuring unitVariables

Not significant

0. 7341705.61174. 12CmLength

 0.491 654.0767KgMass

0. 769191.3020MonthAge

 Search tools and devices used:

Data registration form.

The Ultrasonic device.

A device to measure the range of movement, the 
number (1) Goniometer.

Goniometer.

A device to measure the force, number (1) 
Dynamometer.

The device of electrical stimuli (tens).
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Field Research Procedures:

Steps for Selecting Tests for Injury 
Determination:3

The researchers set up a series of special tests, which 
can be relied upon to know the injury, and researchers 
found that there are reliable methods to achieve the 
goals Search including:

1. Measuring the Motor Range of the Knee Joint:

That the determination of the movement of the joint 
is a clear measure of the presence of injury and has been 
used for this purpose the device to determine the degree 
of injury and the level of rehabilitation (improvement) 
after the use of rehabilitation exercises, which is as 
follows:

2. Description of measurement:

A. The electronic ginometer shall be placed on the 
end to measure the motor range with a adhesive tape.

B. The locomotor is cleared to start the patient by 
moving the limb to measure its motor range.

C. move the injured party in the direction required 
to know the range of motor and take the reading device 
and repeat the measurement three times and take the 
best.

2. Measurement of the hip circumference: The 
purpose of the measurement: To know the size of the 
thigh muscles of the affected party in the vicinity of the 
browser.

Measurements: Measured by the barometer. The 
method is to fix a point on the lower third of the upper 
edge of the patellar lymph node to the top by 15 cm.

3. Measure the circumference of the leg using the 
measurement bar:

Description of measurement: Purpose of 
measurement: Know the measurement of the leg muscles 
at the maximum circumference of the leg muscle.

Measurements of the knee joint are divided into 
three parts above the patella directly and mid-knee at a 
distance of four fingers from the first measurement and 
below the knee at a distance of four fingers from the 
second measurement.

The researchers have followed the ocean erosion by 
means of the barometer.

4. Measurement of muscle strength of the lower 
limbs :4

Purpose of measurement: Measure the strength of 
the thigh muscles.

Measurements: Measurements are performed 
using a dynamometer to measure the strength of the 
muscle, the material and the anatomy of the knee and 
femoral joint.

 Pre Tests:

The injury was diagnosed through clinical 
examination and physiological examination of the 
movement of the injured patients in the knee joint by 
a medical team specialized in sports injuries and in the 
rehabilitation of joint and bone injuries and fractures. 
Appendix (1) is considered by conducting a clinical and 
physiological diagnostic test for the injured players as 
shown in Appendix (2), where the pretests of the sample 
were conducted on Sunday (4/2/2018) and allocated in 
the order, the motor range of the knee joint and thigh 
circumference and the circumference of the knee and 
the tendon of the leg and muscle strength of the thigh 
and all the sample and the researchers as far as possible 
to confirm the conditions related to the test in terms of 
time and place and a team for the work of the assistant 
and in order to provide the same conditions in the post 
tests.

Qualitative Approach:

The researchers prepared a rehabilitation curriculum 
using therapeutic exercises (3) in the rehabilitation of the 
knee joint injury, which lasted (8) weeks, and in order 
to achieve the objectives of the research, the curriculum 
was implemented on Tuesday, 6/2/2018 until Sunday 
8/4/2018 on The experimental group, as the exercise 
exercises at the rate of six units per week with a day of 
rest in the week according to the curriculum prepared 
as shown:

The number of qualifying units per week (6) 
rehabilitation unit.

The total number of qualifying units (48) 
rehabilitation units.

The time of the rehabilitation unit may be 
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2. Figure (illustrates the use of electrical stimuli).

3. Figure (shows the ultrasonic device).

4. Figure (showing preliminary examination).

Post-Tests:

included according to stages of rehabilitation (with the 
development of the state of recovery of the injured) 
ranging from (20) minutes to (60) minutes.

The researcher adopts the severity of the infection in 
terms of (severe, moderate, simple) before the exercise.

 Working mechanism of the ultrasonic device:

The experimental group applied the ultrasonic 
device, which is in the research and prepared by the 
researchers, where the method began to rehabilitate the 
knee joint as the mechanism of operation of this device 
is used according to certain frequencies estimated 
with the injury rate and according to frequent sessions 
determined by the doctor and the frequencies are the 
sound waves in terms of speed, accuracy and accuracy 
and uses this device with (1-20) minutes, depending on 
the severity of the injury, ie the use of muscle and nervous 
ruptures (nerve), it increases the rate of healing is not 
significant (ie does not produce pain is sound waves do 
not see or feel) Wan The number of rehabilitation units 
in one week (6) rehabilitation unit using the ultrasonic 
device accompanied by therapeutic exercises starting 
from Saturday and ends in the fifth day with a rest day 
is Friday and the time of the rehabilitation unit may be 
included according to stages of rehabilitation with the 
development of the state of recovery for the injured, 
which lasted eight weeks.

1. Figure (shows the use of the device with gel rotational 
movement).
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The post metal measurement was performed on Tuesday, April 10, 2018. The motor range of the knee joint, 
femoral circumference, calf ligament, muscle strength of the thigh, and all subjects were prepared by the researchers 
under the same conditions as the pre tests.

 Statistical Methods: The researchers adopted the statistical file (SPSS) in data analysis. 

Table (2). Shows the computational and standard deviations, and the calculated value of (t) to the variables 
under study

Moral 
type

Moral 
level(t) value

posttestPretest
Variables

SDMeanSDMean

Sig.0.044.395.3712.764.3296.65The motor range of the knee joint

Sig.0.029.655.8751.432.6657.74Hip circumference

Sig.0.0114.294.7242.652.6735,76Knee circumference

Sig.0.00014.962.8835.122.0944.63Circumference of the leg

Sig.0.0123.286.4248.360.2118.43Muscle strength of the thigh

The results showed that there was a significant 
difference in the results between the pre and post tests at 
the correlation of the moral level with (0.05).

Discussion of Results

Indicating that there are significant differences 
between the pre and post measurements, and in favor 
of post measurement. The researchers attributed the 
evolution of the experimental group to the appropriate 
ultrasonic device, which positively affected the raising 
of the functional and motor function of the knee joint 
and the return of the normal functions in the joint which 
is closest to the proper joint. With the results of the 
study of Mohammed Adel Rushdie” .5 The use of the 
appropriate medical equipment leads to good results for 
the knee joint in general and the front cruciate ligament 
in particular,”  this is confirmed by Osama Riyad “.6 And 
the use of appropriate training exercises and medical 
devices have a positive effect on the speed of recovery 
and recovery of the patient closest to normal before 
the injury)”, and that the use of effective rehabilitation 
exercises in the rehabilitation of injuries have a role in 
the development of the general flexibility of the joint and 
this is confirmed by (Bastoise Ahmed) (can develop the 
overall flexibility of the joint through strength exercises 
information intensity) .7 The use of Mervat al-Sayyid 
Yusef (1997) (the practice of therapeutic exercises 
alongside physiotherapy leads to concrete and advanced 
results and a safe and satisfactory way of relieving pain) 
.8 For example, the development of muscle strength in 

the joint leads to the development of fitness components 
such as the ability to speed, endurance and lead to me 
This increase in tensile strength and motivation is also 
closely related to the public health of the athlete, which 
has a great role on the player’s psychological state and 
gives him a good degree of self-confidence, emotional 
balance and supports the elements of courage and 
bravery .9

Conclusions

The use of the device ultrasonic positive effect in 
the recovery of injury through the return of the player 
to normal state and this is evidenced by the differences 
between the mental tests pre and post for the benefit of 
the posttest.

The therapeutic exercises have a positive effect 
in the recovery of injury through the work of the 
muscle healthy the player and this is evidenced by the 
differences between the moral test pre and post for the 
benefit of the posttest.

The use of type of intensity and degree of low and 
high was an effective factor in the rehabilitation of 
infected fingers.
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Abstract

Background: Female sexual dysfunction is a persistent or recurrent difficulty in sexual response, desire, 
orgasm or pain, which distress or strains the relationship, and is medically known as sexual dysfunction. 
It has physiological, medical, psychological, and social components. There is an ongoing need to find out 
practical solutions to improve their lives and wellbeing. 

Aim of the Study: To compare sexual function following posterior colpoperineorrhaphy versus posterior 
colpoperineorrhaphy with additional platelets rich plasma injection.

Study design: Comparative interventional study. 

Setting: Outpatient department of AL_Elywia Maternity Teaching Hospital – Baghdad. 

Method: A comparative interventional study included 20 women in reproductive age who were complaining 
of a sensation of the wide vagina and sexual dysfunction and seeking for sexual life improvement.  Group 
A (10 women, operated upon by posterior colpoperineorrhaphy) and group B (another 10 women, operated 
upon by posterior colpoperineorrhaphy with two additional shots of platelets rich plasma injection, one 
intraoperative and the other four weeks later). Women sexual functions were assessed by Arabic Sexual self-
rating scale questionnaire, both preoperative and 10 weeks postoperative. Same treatment and instructions 
were given postoperatively on discharging home next day. The studied groups A and B were advised to have 
their normal sexual activity six weeks postoperatively.  

Results: In both groups, mean total Sabbatsberg Sexual Self-Rating Scale was significantly increased 
compared to that preoperatively. Sexual interest, activity, life, pleasure, ability to reach orgasm, and 
importance of sex were all significantly increased compared to that preoperatively. Sexual interest, activity, 
and pleasure in women managed with platelets rich plasma injections were significantly increased compared 
to that in women managed with colpoperineorrhaphy alone.  

Conclusion: Colpoperineorrhaphy to address the sensation of the wide vagina is associated with high 
patient’s satisfaction rate assessed by Sabbatsberg sexual self-rating scale. This satisfaction is significantly 
improved in regards to sexual interest, pleasure and activity when adding two Platelet Rich Plasma injections 
to the operation site.

Keywords: Sexual dysfunction, female, Colpoperineorrhaphy 

Introduction

Sexual dysfunction (SD) is difficulty experienced 
by an individual or a couple during any stage of a normal 

sexual activity, including physical pleasure, desire, 
preference, arousal or orgasm, it can have a profound 
impact on an individual’s perceived quality of sexual 
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life(1). It is a multifactorial condition with physiological, 
medical, psychological, and social components (2). Lower 
estrogen levels in post-menopausal period may cause 
changes in genital tissues and sexual responsiveness, it 
can lead to dyspareunia and decreases in sexual desire(3). 

Studies found that Platelet-Rich-Plasma (PRP) 
promotes the wound healing process by releasing 
growth factors. Furthermore, hyaluronic acid (HA) 
potentiates this effect, enhances the hydration of tissues 
and the adjunction of the HA to the PRP solution 
enhance its usage by turning it into a more viscous 
solution (4). Episiotomy sequelae such as painful scar are 
accountable for dyspareunia, retractile and unaesthetic 
scaring is frequent. It was found that PRP causes relief 
of symptoms, contour restoration on labia majora, 
and remission of lichen sclerosus on the labia minora. 
The relief of the long-standing symptoms provided a 
pleasing outcome to the patient. Also, the rejuvenated 
appearance of external genitalia provided a pleasing 
cosmetic outcome to the patient (5). 

Female sexual dysfunction decreases with age, 
though there are surgical and medical pathologies. 
The use of PRP and hyaluronic acid combined for the 
improvement of sexual function in women is a promising 
therapy (6). The purpose of this study is to compare sexual 
function following posterior colpoperineorrhaphy 
versus posterior colpoperineorrhaphy with additional 
platelets rich plasma injection.

Method

From February 1st till August 30th 2018, a 
comparative intervention study was performed in 
the Department of Obstetrics and Gynecology of 
Al-Elwiya Maternity Teaching Hospital. The study 
included 20 women in reproductive age, low parity with 
non-hormonal contraception attending the outpatient 
clinic of Gynecology Department and complaining 
from sexual dysfunction regarding sexual (interest, 
activity, life, and pleasure) and seeking for sexual life 
improvement. They were informed about the nature of 
the study, and verbal consent was obtained from them. 

The Scientific Council approved the study protocol 
of Obstetrics and Gynecology Specialization / Iraqi 
Board for Medical Specialization. Surgical technique 
of posterior colpoperineorrhaphy was followed. In 
order to minimize the prominence of the ridge of tissue 
in the middle of the vagina due to added sutures, the 
posterior vaginal wall was now sutured down to the 
hymen. Perineoplasty was performed in three layers of 
interrupted vicryl sutures, after sufficient lateral incision 
in the perineal muscles to allow lengthening of the 
perineum.

The women were divided into two groups: 
Group A (10 women, operated upon by posterior 
colpoperineorrhaphy) and group B (another 10 women, 
operated upon by posterior colpoperineorrhaphy with 
two additional shots of platelets rich plasma injection, one 
intraoperative and the other four weeks later). Women’s 
sexual functions were assessed by Arabic Sexual self-
rating scale questionnaire, both preoperative and 10 
weeks postoperative. It consists of 12 main questions, 
on woman sexual function regarding; interest, activity, 
life, orgasm, pleasure and importance of sex.  Same 
treatment and instructions were given postoperatively 
on discharging home next day. The studied groups A 
and B were advised to have their normal sexual activity 
six weeks postoperatively. The data were analyzed 
using Statistical Package for Social Sciences (SPSS) 
version 25. 

Results

Comparison in means of total Sabbatsberg Sexual 
Self-Rating Scale Scoring between study groups before 
and after an operation

Statistically, the insignificant difference was 
observed between the means of total Sabbatsberg Sexual 
Self-Rating Scale by study groups (P= 0.456 before the 
operation, and P= 0.625 after the operation) as shown 
in Table 1.
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Table 1: Comparison in means of total Sabbatsberg Sexual Self-Rating Scale Scoring (pre and 
postoperatively) by study groups

Total Sabbatsberg Sexual Self-Rating 
Scale Scoring

Study Group

P- Value
Group A
Mean ± Std. Dev

Group B
Mean ± Std. Dev

Preoperatively 20.5 ± 4.6 22.0 ± 1.32 0.456

Postoperatively 36.2 ± 3.96 37.3 ± 5.75 0.625

Comparison in means of Sabbatsberg Sexual Self-Rating Scale Scoring before and after management in group A

The comparison in means of total Sabbatsberg Sexual Self-Rating Scale Scoring before and after management 
in group A is shown in table (2). It was apparent that the mean of total Sabbatsberg Sexual Self-Rating Scale 
postoperatively was significantly increased (P= 0.001) compared to that preoperatively (36.2 versus 20.5).

Table (2) Comparison in Mean of Sabbatsberg Sexual Self-Rating Scale Scoring Before and After 
Operation in Group A 

Variable Total Sabbatsberg Sexual Self-Rating Scale            Mean±Std. 
Dev P-Value

Total Sabbatsberg Sexual Self-Rating Scale  Scoring

Preoperatively 20.5 ± 4.6
0.001

Postoperatively 36.2 ± 3.9

The comparison in means of Sabbatsberg Sexual Self-Rating Scale Scoring among women of group A before 
and after management is shown in table (3). In this study, we found that means of this scale regarding sexual 
interest, sexual activity, sexual life, sexual pleasure, ability to reach orgasm, and importance of sex were significantly 
increased postoperatively compared to that preoperatively as shown in table (3).

Table 3. Comparison in means of Sabbatsberg Sexual Self-Rating Scale Scoring items before and after 
Operation in Group A 

Variable Sabbatsberg Sexual Self-Rating Scale Scoring            Mean±Std. Dev P-Value

Sexual Interest
Preoperatively 0.4 ± 0.51 0.001Postoperatively 3.2 ± 0.42
Sexual Activity
Preoperatively 1.5 ± 0.52 0.001Postoperatively 3.4 ± 0.51
Sexual Life
Preoperatively 0.3 ± 0.48 0.001Postoperatively 3.6 ± 0.51
Sex Pleasure
Preoperatively 0.6 ± 0.96 0.001Postoperatively 3.2 ± 0.63
Ability To Reach Orgasm 
Preoperatively 0.7 ± 1.05 0.001Postoperatively 2.7 ± 0.67
Importance of Sex
Preoperatively 0.7 ± 0.48 0.001Postoperatively 3.0 ± 0.0
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Comparison in means of Sabbatsberg Sexual Self-Rating Scale Scoring before and after management in group B

Table (4) shows the comparison in means of total Sabbatsberg Sexual Self-Rating Scale Scoring Before and 
After Operation among women in Group B. In this study, we found that mean of total Sabbatsberg Sexual Self-
Rating Scale after management was higher than that before management (27.3 versus 22) with statistically significant 
difference between the two means (P= 0.001).

Table 4: Comparison in Means of Sabbatsberg Sexual Self-Rating Scale Scoring Before and After 
Operation in Group B

Variable Total Sabbatsberg Sexual Self-Rating Scale           Mean±Std. Dev P-Value

Total Sabbatsberg Sexual Self-Rating Scale  Scoring

Preoperatively 22.0 ± 4.18
0.001

Postoperatively 37.3 ± 5.75

The comparison in means of Sabbatsberg Sexual Self-Rating Scale Scoring before and after operation among 
women in group B is shown in table (5). It was clear that means of this scale were significantly increased postoperatively 
compared to means preoperatively, as shown in table (5). 

Table 5: Comparison in means of Sabbatsberg Sexual Self-Rating Scale Scoring Before and After 
Operation in Group B

Variable Sabbatsberg Sexual Self-Rating Scale Scoring            Mean±Std. Dev P-Value

Sexual Interest

Preoperatively 0.9 ± 0.31
0.001

Postoperatively 3.7 ± 0.48

Sexual Activity

Preoperatively 1.8 ± 0.42
0.001

Postoperatively 3.9 ± 0.31

Sexual Life

Preoperatively 0.5 ± 0.84
0.001

Postoperatively 3.7 ± 0.48

Sex Pleasure

Preoperatively 0.7 ± 0.48
0.001

Postoperatively 3.8 ± 0.42

Ability To Reach Orgasm

Preoperatively 0.5 ± 0.52
0.001

Postoperatively 2.7 ± 0.48

Importance of Sex

Preoperatively 0.4 ± 0.51
0.001

Postoperatively 3.3 ± 0.48

Comparison in means of Sabbatsberg Sexual Self-Rating Scale between study group postoperatively 
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Regarding sexual interest, sexual activity, and 
sexual pleasure postoperatively, means of this scale 
in women who managed with platelets rich plasma 
injection were significantly increased compared to 
that in women who managed with perineorrhaphy (3.2 
versus 3.7, P= 0.024; 3.4 versus 3.9, P=0.018; 3.2 versus 

3.8, P=0.022 respectively). Statistically significant 
differences were seen between means of this scale 
postoperatively regarding sexual life, ability to reach 
orgasm, and importance of sex (P= 0.660, 1.0, and 0.065 
respectively). This comparison in means between study 
group postoperatively is shown in table (6).

Table 6: Comparison in means of Sabbatsberg Sexual Self-Rating Scale between study group postoperatively 

Variable

 Sabbatsberg Sexual Self-Rating Scale postoperatively

P- Value
Group A
Mean ± Std. Dev

Group B
Mean ± Std. Dev

Sexual Interest 3.2 ± 0.42 3.7 ± 0.48 0.024

Sexual Activity 3.4 ± 0.51 3.9 ± 0.31 0.018

Sexual Life 3.6 ± 0.51 3.7 ± 0.48 0.660

Sexual Pleasure 3.2 ± 0.63 3.8 ± 0.42 0.022

Ability to Reach Orgasm 2.7 ± 0.67 2.7 ± 0.48 1.00

Importance of Sex 3.0 ± 0.0 3.3 ± 0.48 0.065

Discussion

Female sexual dysfunction is a widely spread 
problem in 38% to 63% of women (7). Only 14% of 
women may have a conversation with their physician 
about their sexuality (8). The most popular are; sexual 
satisfaction scale for women (SSS-W) (9); female 
sexual function index (FSFI) (10), brief index of sexual 
functioning for women (11), telephone survey and 
interviews (12), and Sabbatsberg sexual self-rating scale 
Sabbatsberg sexual self-rating scale was used in this 
study because it is relatively brief and immediately 
understandable, pure, acceptable, valid, and reliable for 
women enrolled having sexual dysfunction (13).

Group A of the current study showed that; the 
mean of Sabbsteberg sexual self-rating scale score 
significantly increased postoperatively compared to 
that preoperatively (P= 0.001). This means a significant 
improvement in sexual function. Furthermore, the 
mean of their scale in regards to; sexual interest, 
activity, sexual life, pleasure, ability to reach orgasm, 

and importance of sex were all significantly increased 
postoperatively (P<0.05). These results were 
comparable to one of the recent studies by Mustafa 
Ulubay et al., conducted in Turkey, Ankara 2016.  

Thirty-eight women in reproductive age group 
suffering from sexual un satisfaction due to their 
sensation of full vagina. Colpoperineorraphy was 
performed in all cases, followed by frequent telephone 
survey, which showed postoperative improvement in 
women’s sexual satisfaction rate to be 87.9% after six 
months. The number of patients who recommended 
the same procedure to their friends was also very 
high (87.9%) (12). A prospective study on 60 women 
with pelvic organ prolapse and sexual unsatisfaction 
where colpoperineorraphy was performed to all cases 
showed significant improvements (P=0.0001) in sexual 
desire, arousal and orgasm; 3 months and six months 
postoperatively (14)
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In regards to Group B, both colpoperineorraphy, as 
well as PRP injection at the operation site, were both 
performed as follows, starting with an assessment of 
sexual function by SSRS. Scale preoperatively, surgical 
repair with PRP shot, another PRP shot four weeks later, 
regaining sexual life six weeks’ downtime postoperative, 
then another SSRS. Scale 10 weeks postoperatively. 
This combination technique is not widely investigated 
through researches of relevance to the subject of women 
sexual dysfunction. Most of them study the effect of 
the minimally invasive technique of PRP on vaginal 
rejuvenation (13)

A pilot study by Charles Runels et al. in 2014 on 
11 females with sexual unsatisfaction, have shown some 
degree of improvement in sexual distress observed 12 
weeks after PRP injection, regarding sexual arousal 
(P=0.009) and lubrication (P=0.002) mainly. The 
comparative results were assessed using both Sexual 
distress scale-revised (FSD-R) and Female sexual 
function index (FSFI) (15) . Platelet-rich plasma is a 
portion of the plasma fraction of autologous blood, 
which has a platelet concentration above the baseline (16). 
It is an inexpensive and immunologically safe source 
of growth factors (17), as PDGF, TGF-B, IGF, EGF, and 
VEGF, released by platelets with an essential role in 
inflammation reduction, angiogenesis stimulation, and 
collagen III synthesis (18).

 Several studies have indicated a beneficial impact 
of the PRP on wound healing. Hua et al. recorded 
promising results with PRP in the gynaecological 
sphere (19). Notwithstanding, as Kushida et al. (2014) 
revealed  in their comparative study of 8 PRP separation 
system (excluding any Regen Lab kit), they vary 
broadly concerning platelet, white blood cell, red 
blood cell, growth factor, platelet-derived growth 
factor, transforming growth factor beta-1 and vascular 
endothelial growth factor (20). Growth factors enhance 
wound healing by promoting the following phases: 
tissue necrosis resolution, chemotaxis, cell regeneration, 
cell proliferation and migration, extracellular 
matrix synthesis, remodelling, angiogenesis, and 
epithelialization (21).  

Conclusion

Our study showed that addressing the sensation 
of the wide vagina through colpoperineorrhaphy was 
associated with high patient satisfaction rate when 

assessed by Stabbatsberg sexual self-rating scale. 
Our study also revealed that sexual satisfaction was 
significantly enhanced in respect with sexual interest, 
pleasure and activity when Platelet Rich Plasma (PRP) 
was added to the operation site. However, further 
studies are recommended for the use of PRP injections 
with hyaluronic acid for women with laxity and sexual 
dysfunction, with or without vaginal surgery.  
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Abstract

Background: The regulation of immune system at multiple levels is related with IL-4. Diabetes is a global 
health problem and is the sixth leading cause of death in the world.

Aim: In this study,we analyze the mutational changes related with polymorphisms of IL-4-590 C>T gene 
among64 patients with type -2 diabetes melliyus (T2DM) and 26 healthy individuals as control group.
Patients and controls were from Wasit province in Iraq.

Study design: The study design was case –control study.

Materials and Method:  The allele-specific PCR (ARMS-PCR) technique was used to detect the IL-4-
590 C>T gene polymorphism (rs2243250)  . PCR products for IL-4-590 C>T and primers were prepared 
for sequencing analysis in order to detect mutations and alterations in IL-4 -590 C>T gene of patients with 
T2DM.

Results: After alignment of product amplification of  IL-4 590C>T CC or CT genotypes ,there are five 
transversion substitution  mutations in patients with diabetes mellitus table 2.Transversion substitution 
mutations: thymine to adenine T>A in site 864 ,Thymine to guanine T>G in site 814, transversion thymine 
to guanine in site 859 and in site 860.

Conclusions:  We conclude that different transversion   mutations at IL-4 gene 590C>T are associated with 
type-2diabetes mellitus.

 Key words: Interluekin-4, diabetes melltus, polymerase chain reaction, transition, mutation.

Introduction

The regulation of immune system at multiple 
levels is related with IL-4. 1,2.IL-4 is considered as 
survival and growth factor of lymphocytes 3-5.It has 
important role in the differentiation of B cells in 
addition to regulation of  T cells differentiation  in 
immune response6,7. The resting T cells after antigen 
exposure are differentiated to Th1 and Th2 7.These 
processes depend on cytokines. Furthermore, protection 
of lymphoid cells from programmed cell death is also 
by IL-4. 4, 5. Diabetes is a global health problem and 
is the sixth leading cause of death in the world. The 
metabolic disease is characterized by high levels of 
sugar caused by pancreatic dysfunction and impaired 
beta cell function. Genetic susceptibility determines 
the manifestations and causes of type 2 diabetes. The 

complexity of this disease is linked to several factors 
including genetic heterogeneity, interactions between 
genes and the role of the environment. On this basis, the 
disease is metabolic due to the interaction of genetic and 
environmental factors 8. The pathophysiology of type 2 
diabetes mellitus is associated with inflammation and   
immunological phenomena (e.g.,antibodies of anti-islel 
cell, high levels of cytokines and conventional related 
with  type 1 diabetes are existing in many patients 
with type 2 diabetes 9,10,   chemokines) and obesity, 
which is associated with  insulin resistance and type 2 
diabetes. interleukin-1 gene family of cytokine proteins 
has a pathological role in diabetes 4,5.Diabetes is 
associated with alleles of genes that encode to immune 
or inflammatory mediators 11,12. Eighteen previous 
studies showed that secretion of IL-4 can be affected 
by its polymorphisms in -590 region13-22.Rare studies 
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investigated the association of IL-4-590C>T with T2DM 
in Iraqi patients. The current work is aimed to analyze 
the mutational changes related with polymorphisms 
of IL-4-590 C>T gene among Iraqi cases from Wasit 
province .

Materials and Method

 Two groups of subjects were included in this study 
: 64 patients with type -2 diabetes mellitus (T2DM) and 
26 healthy individuals as control group. Patients and 
controls were from Wasit province in Iraq. The consent 
of all patients and healthy individuals has been taken to 
carry out this research .

 Blood samples(5ml)  were collected from patients 
and controls, then transferred into EDTA tubes for 

DNA extraction.Genomic DNA was isolated from 
blood samples using  Quick-gDNA™ Blood MiniPrep 
Catalog Nos. D3072 & D3073 .

Agarose gel electrophoresis of DNA using agarose 
gel was used to detect.The DNA fragments after 
extraction and to  investigate the interaction  results of 
PCR by the presence of the standard DNA to differentiate 
the bundle size resulting from the reaction of PCR on 
the agarose gel  23.

Genotyping of IL-4-590 C>T

Detection of IL-4-590 C>T gene polymorphism 
(rs2243250) was done using  allele-specific PCR 
(ARMS-PCR) technique 24.Two primers were used in 
two reactions for every subject.

Table1: Specific primers of IL-4

Primer   Sequence Tm (ᵒC) GC (%) Product size

Reverse(R) 5’- GAA TTT GTT AGT AAT GCA GTC CTC C- 3’ 54 40
F1+R=216bp

F2+R=248 bp

Forward 1(F1) 5’-ACA CTA AAC TTG GGA GAA CAT TGT T - 3’ 54.9 36

Forward 2(F2) 5’-ACA CTA AAC TTG GGA GAA CAT TGT C - 3’ 55.3 40

Five 𝜇L of each primer in reactions, 10 𝜇L of 
Dream Taq Green PCR Master Mix (2X) (Fermentas, K 
1081, USA) to a final volume of 25 𝜇L. Thermal cycler 
was used to carried out the amplification reactions with 
1 min at 96 followed by 10 cycles , of 95∘ for 15 s, 65∘ 
for 50 s, 72∘ for 40 s, and 72∘ for 40 s; 20 cycles then 
20 cycles of 95∘ for 50 s, 59∘ for 50 s, and 72∘for 50 s. 
Products of PCR were electrophoresed , visualized and 
photographed.

PCR products sequencing

PCR products for IL-4-590 C>T and primers were 
sent to Macrogen company /South Korea for sequencing 
analysids in order to detect mutations and alterations in 
IL-4 -590 C>T gene of patients with T2DM.

Results

Sequencing of IL-4  590C>T gene

Samples of amplified PCR-pruducts of IL-4 590C>T 
CC or CT genotypes from patients with T2DM by direct 
sequencing to detect SNPs within these sequences.Our 
sequeces were compared with reference sequence of 
IL-4 590C>T CCor CT genotypes in national center 
biotechnology information (NCBI) Gene Bank.The 
sequencing appeare 100% compatibility with Homo 
sapiens IL-4 590 C>T gene CC or CT genotypes. 
Homo sapiens haplotype HHF*4 interleukin-4 (IL-
4) gene, promoter region and partial cds, Sequence 
ID: GQ892017.1Length: 1340 Number of Matches: 1   
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The results of IL-4 590C>T of CC andCT genotyping 
are    shown in Figure 1.

A

B

Figure1:Photographic of Macrogene appearedCC and CT 
genotyping (A and B respectively).

Table2:  The genotype sequenced  of IL-4 
590C>T gene against the sample number 

Genotype No. of sample
CT
CC
CC
CC
CT
CT
CC
CC
CC
CC
CT
CC
CT

Scanning of IL-4 590C>T CC or CT genotypes

After alignment of product amplification of  IL-4 590C>T CC or CT genotypes ,there are five transversion 
substitution  mutations in patients with diabetes mellitusTable3.Transversion substitution mutations: thymine to 
adenine T>A in  site 864 ,Thymine to guanine T>G in site 814, transversion thymine to guanine in site 859 and in 
site 860.

Table 3: Transversion Mutations in IL-4 590C>T CC or CT genotypes in type-2 DM patients obtained 
from sequencing analysis.

SOURCEIdentitiesExpectScoreSequence IDNucleotideLocationType of substitutionNo. Of 
sample

Homo sapiens (IL-4) 
gene, promoter 99%4e-78297ID: GQ892017.1T>A864Transversion2

Homo sapiens (IL-4) 
gene, promoter 98%3e-20103ID: GQ892017.1T>G814Transversion4

Homo sapiens (IL-4) 
gene, promoter 98%6e-76290ID: GQ892017.1T>G860Transversion8

Homo sapiens (IL-4) 
gene, promoter 98%2e-76292ID: GQ892017.1T>G859Transversion9

Homo sapiens (IL-4) 
gene, promoter 98%6e-76290ID: GQ892017.1T>G860Transversion8

Homo sapiens (IL-4) 
gene, promoter 98%2e-76292ID: GQ892017.1T>G859Transversion9

Homo sapiens (IL-4) 
gene, promoter 99%6e-64250ID: GQ892017.1G>T840Transversion11
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Sequencing of IL-4 590C>T gene of patients witht2DM with CC or CT genotypes compared with genotypes of 
IL-4 590 C>T obtained from gene bank as follows:

2

Homo sapiens haplotype HHF*4 interleukin-4 (IL-4) gene, promoter region and partial cds

Sequence ID: GQ892017.1Length: 1340Number of Matches: 1

Related Information

Gene-associated gene details

Range 1: 700 to 866GenBankGraphicsNext MatchPrevious Match

Score Expect Identities Gaps Strand

297 bits(329) 4e-78 166/167(99%) 0/167(0%) Plus/Minus

QueryTTATACTTGAAAAGTATTTTAACCTGGCTTCTTCCAAGTACAGGTGGCATCTTGGAAACT  65            
|| |||||||||||||||||||||||||||||||||||||||||||||||||||||||||

Sbjct  866  TTTTACTTGAAAAGTATTTTAACCTGGCTTCTTCCAAGTACAGGTGGCATCTTGGAAACT  
807

Query  66   GTCCTGTCATGGAAAAGCTGATCTGGGGCTCCTTCTCTGCATAGAGGCAGAATAACAGGC  
125

            ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

Sbjct  806  GTCCTGTCATGGAAAAGCTGATCTGGGGCTCCTTCTCTGCATAGAGGCAGAATAACAGGC  
747

Query  126  AGACTCTCCTACCCCAGCACTGGGGAACAATGTTCTCCCAAGTTTAG  172

            |||||||||||||||||||||||||||||||||||||||||||||||

Sbjct  746  AGACTCTCCTACCCCAGCACTGGGGAACAATGTTCTCCCAAGTTTAG  700

4 Homo sapiens haplotype HHF*4 interleukin-4 (IL-4) gene, promoter region and partial cds

Sequence ID: GQ892017.1Length: 1340Number of Matches: 1

Related Information

Gene-associated gene details

Range 1: 808 to 866GenBankGraphicsNext MatchPrevious Match

Score Expect Identities Gaps Strand

103 bits(113) 3e-20 58/59(98%) 0/59(0%) Plus/Minus

Query  1    TTTTACTTGAAAAGTATTTTAACCTGGCTTCTTCCAAGTACAGGTGGCATCTGGGAAAC  59

            |||||||||||||||||||||||||||||||||||||||||||||||||||| ||||||
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Sbjct  866  TTTTACTTGAAAAGTATTTTAACCTGGCTTCTTCCAAGTACAGGTGGCATCTTGGAAAC  
808

8

Homo sapiens haplotype HHF*4 interleukin-4 (IL-4) gene, promoter region and partial cds

Sequence ID: GQ892017.1Length: 1340Number of Matches: 1

Related Information

Gene-associated gene details

Range 1: 700 to 867GenBankGraphicsNext MatchPrevious Match

Score Expect Identities Gaps Strand

290 bits(321) 6e-76 165/168(98%) 0/168(0%) Plus/Minus

Query  2    GTTTTACGTAAAAAGTATTTTAACCTGGCTTCTTCCAAGTACAGGTGGCATCTTGGAAAC  
61

            ||||||| | ||||||||||||||||||||||||||||||||||||||||||||||||||

Sbjct  867  GTTTTACTTGAAAAGTATTTTAACCTGGCTTCTTCCAAGTACAGGTGGCATCTTGGAAAC  
808

Query  62   TGTCCTGTCATGGAAAAGCTGATCTGGGGCTCCTTCTCTGCATAGAGGCAGAATAACAGG  
121

            ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

Sbjct  807  TGTCCTGTCATGGAAAAGCTGATCTGGGGCTCCTTCTCTGCATAGAGGCAGAATAACAGG  
748

9

Homo sapiens haplotype HHF*4 interleukin-4 (IL-4) gene, promoter region and partial cds

Sequence ID: GQ892017.1Length: 1340Number of Matches: 1

Related Information

Gene-associated gene details

Range 1: 700 to 868GenBankGraphicsNext MatchPrevious Match

Score Expect Identities Gaps Strand

292 bits(323) 2e-76 166/169(98%) 0/169(0%) Plus/Minus

Query  1    AGTTTTACTGAAAAAGTATTTTAACCTGGCTTCTTCCAAGTACAGGTGGCATCTTGGAAA  
60

 |||||||||  |||||||||||||||||||||||||||||||||||||||||||||||||

Query  61   CTGTCCTGTCATGGAAAAGCTGATCTGGGGCTCCTTCTCTGCATAGAGGCAGAATAACAG  
120
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            ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

Sbjct  808  CTGTCCTGTCATGGAAAAGCTGATCTGGGGCTCCTTCTCTGCATAGAGGCAGAATAACAG  
749

11

Homo sapiens haplotype HHF*4 interleukin-4 (IL-4) gene, promoter region and partial cds

Sequence ID: GQ892017.1Length: 1340Number of Matches: 1

Related Information

Gene-associated gene details

Range 1: 700 to 842GenBankGraphicsNext MatchPrevious Match

Score Expect Identities Gaps Strand

Sbjct  868  AGTTTTACTTGAAAAGTATTTTAACCTGGCTTCTTCCAAGTACAGGTGGCATCTTGGAAA  
809

250 bits(276) 6e-64 141/143(99%) 0/143(0%) Plus/Minus

Query  56   TGTCTTCTTCCAAGTACAGGTGGCATCTTGGAAACTGTCCTGTCATGGAAAAGCTGATCT  
115

 || |||||||||||||||||||||||||||||||||||||||||||||||||||||||||

Sbjct  842  TGGCTTCTTCCAAGTACAGGTGGCATCTTGGAAACTGTCCTGTCATGGAAAAGCTGATCT  
783

Query  116  
GGGGCTCCTTCTCTGCATAGAGGCAGAATAACAGGCAGACTCTCCTACCCCAGCACTGGG  175

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

Sbjct  782  
GGGGCTCCTTCTCTGCATAGAGGCAGAATAACAGGCAGACTCTCCTACCCCAGCACTGGG  723

Discussion

Type-2 DM is multifactorial disease and is 
related with several mutational changes 25-29.There are 
numbers of polymorphic loci that exist in the IL-4 gene 
promoter. These sites have been reported as affecting 
the vulnerability of several diseases including the IL-4-
33C/T 30, IL-4-589C/T 31, and IL-4-590C/T specifically 
frequencies of  the genotype and allele  of IL-4-590C/T 
were well investigated and noted to be related with 
different diseases, such as rheumatoid arthritis ,liver 
disease and gastric cancer 32-34. The IL-4  one of the 

hematopoietic cytokines ,play an important role in 
regulation and stimulation of  T-lymphocytes resulting 
in  the production of other cytokines. B-lymphocytes 
isotypes are converted by IL-4 from IgM to IgE and 
motivate IgE production in allergic sensitization 
.In allergic conditions and infections , the naturally 
mechanism of defense is due to IgE.Moreover,It 
perform an important role in T2DM pathophysiology 35. 
In this study,After alignment of product amplification 
of  IL-4 590C>T CC or CT genotypes ,there are five 
transversion substitution  mutations in patients with 
diabetes mellitus.Transversion substitution mutations: 
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thymine to adenine T>A in site 864 ,Thymine to guanine 
T>G in site 814, transversion thymine to guanine in site 
859 and in site 860.

To out knowledge this is the first study of sequencing 
analysis  in the -590 region of IL-4 gene in patients with 
type 2 DM.We showed that transversion point mutations 
of IL-4 590C>T increase in diabetic patients.

These transversion mutations which are associated 
with hyperglycaemia can be considered as a new 
biomarker for genetic material damage and possibly 
due to oxidative stress.The regulation process of the 
next exon may be associated with the substituation 
mutation in the intron region.DNA mutations that 
reserve the rings same number in the nucleotide base 
are transition mutations .In contrast, transversion 
mutations include changing the nucleotide base from 
a pyrimidine to a purine or vice versa.In the protein-
coding regionsof  human genome , transition mutations 
are fortified over transversion mutations .Transversion 
mutations result in amino acid substitution and that is 
the reason that these mutations thought to be depleted 
in exons.The  rate difference between these two types of 
mutations is aa essential evotionary studies at molecular 
basis.Transversion mutations result in disruption of 
transcriptional factors binding ,lead to great alterations 
in gene expression 36-38.We conclude that different 
mutations at IL-4 gene 590C>T are associated with 
type-2 diabetes mellitus.
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Abstract

Background: Bleeding from a site distal to ligament of Treitz considered  lower gastrointestinal (GI) 
bleeding1. Annual incidence of this problem and mortality has been estimated to be 20%, and 11% 
respectively2. Patients complaining of bleeding per rectum are suspected of having lower GI bleeding and 
need to be diagnosed by the proper investigations.

Aim: To assess the role of colonoscopy in the evaluation and diagnosis of  the causes of bleeding per rectum 
in adult patients at the department of surgery at Al-Jumhori Teaching Hospital.

Setting: Digestive Endoscopy Unit. Department of Surgery, in Al-Jumhori Teaching Hospital, Mosul, Iraq.

Study  period: From the 1st of January 2013 to the 1st of March 2014

Study  design: Prospective study.

Patients and Method: All adult  patients, with rectal bleeding, who had been  referred to the GIT endoscopy  
unit, from surgical  wards, surgical outpatients department, emergency unit, and private clinics, were 
included in this study .Patients prepared, and colonoscopy done by experienced endoscopists,  and findings  
standardized according to the data sheet.

Results: One hundred and sixteen patients who had undergone colonoscopy, were included in this study, 
76(65.5%) of them were males and 40(34.4%) were females. Mean age was 44 years ranging from (16-80) 
years. Mean duration of  symptoms(bleeding) was 6.65 months  ranging  from (1-24)months. 

Colonoscopy done for all patients, and showed that 30 cases(25.86%) had normal colon,27 cases (23.2%) 
internal piles and 23 cases (19.8%) inflammatory bowel conditions(specific and nonspecific).

Conclusion: Colonoscopy has a high diagnostic yield (74.13%), and a safe procedure in well trained 
hands. Hemorrhoids were the most common cause of bleeding per rectum in our population, followed by 
inflammatory conditions then colorectal cancer.
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Introduction

Beginning of Lower GIT start at the suspensory 
ligament of Treitz ,which is a well developed  fold 

of peritoneum descending from the right crus of the 
diaphragm to the 4th part of duodenum1. Bleeding 
from sites distal to the ligament of Treitz considered  
lower gastrointestinal (GI) bleeding1, it is a common 
symptom2,3, 20% of population  have rectal bleeding 
annually4. Mortality for lower gastrointestinal bleeding 
is around 11% overall, and increased to 21% for acute 
massive category3,5. when individuals recognized  
uncommon red blood passing or per rectum or clots  
lower gastrointestinal bleeding usually suspected. 

DOI Number: 10.5958/0973-9130.2019.00311.6 
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rectal bleeding cause  may not recognized at time of 
endoscopy as one patient may have multiple lesions seen 
6. The  the most common causes of bleeding from lower 
gastrointestinal  in western states are diverticulosis and 
polyps  then neoplasia then inflammatory  disease of 
the bowel and non specific proctitis, ischemic colitis 
then angiodysplasia and infectious colitis 7,8,9. However, 
studies conducted in India and Singapore have 
demonstrated that there were differences in frequencies 
of etiologies in their population compared to Western 
ones4,10,11 .In a Iraqi study,  hemorrhoids were the most 
frequent cause of rectal bleeding followed by polyps, 
proctitis and carcinoma respectively 9. 

Colonoscopy is an important  modality for 
determining the cause of  LGIB, and sometimes,  used 
as a intervensional measure12.  Colonoscopy is safe 
and has established low morbidity and mortality rates. 
When used only as a diagnostic procedures, the major 
complication rate was 0.1%13 . Surgical intervention 
requires if perforation occurs, which is more frequently 
than bleeding, occurs in less than 1% of patients who 
undergo diagnostic colonoscopy, compared to 3% 
percent of patients who undergo intervensional measures  
such as  dilation of strictures, polyps removal   or laser 
ablative procedure  13,14,15 . In addition, colonoscopy 
is a cost-effective method for evaluating otherwise 
asymptomatic rectal bleeding. Colonoscopy have a 
diagnostic accuracy ranges from 72% to 86% in cases 
of LGIB 16,17 .

The digestive endoscopy unit at Al-Jumhori 
teaching hospital was established in 1978, it was one of 
two units serving the population of Nineveh  Province 
and some patients from neighbouring  Provinces .It is 
well equipped with highly trained and experienced 
endoscopists.

The aim of this study is to assess the role of 
colonoscopy in the evaluation, and diagnosing the causes 
of rectal bleeding in adult patients, at the department of 
surgery, Al-Jumhori Teaching Hospital . 

Patients and methods:

A prospective study carried out in the  Digestive  
endoscopy unit, department of surgery, Al-Jumhori  
Teaching  Hospital; from the first  of January  2013 
to  the  first  of March 2014.One hundred and sixteen 
adult patients  with bleeding per rectum referred to the 
endoscopy unit of the GIT from surgical  wards, surgical 

outpatients department, emergency  unit  and private 
clinics  were  included  in  this   study, patients  included 
according to: 

Inclusion criteria; 1-Adult male and    female    
patients aged>16years.

2-Patients presenting with visible rectal bleeding as 
their chief complaint.

3-Patients who  are  haemodynamically  stable.

4-Patients who had  good bowel preparation.

Patients informed about the procedure, detailed 
history, physical examination, anal inspection with 
digital rectal examination  were  done ,after  valid  
consent  was obtained from the patients. All the patients 
were   prepared for colonoscopy by asking  them to use 
liquid only  diet for three days prior  to the examination, 
along with coloclean  powder (polyethylene glycol) 
when  it mixed  with water,   and consumed with plenty  
of water to prevent dehydration on the day  prior to 
colonoscopy. They also administered  enema twice  
in the night before the day   of examination ,sedation  
was not given. PENTAX   video   colonoscope  type 
EPK-1000   was used.  Colonoscopic   findings were      
recorded and suspicious lesions were   biopsied and sent 
for histopathological analysis. At the end of the study, a 
total of 54 biopsies were analyzed.

Results 

One hundred and sixteen patients with bleeding 
per rectum underwent colonoscopies in this study, 
76(65.5%) of them were males and 40 (34.4%) were 
females. Males were approximately twice as females 
observed in the present study, with a ratio male to female 
of 1.9:1. Mean age was 44 years ranging from (16-80) 
years. Mean duration of symptoms (bleeding) was 6.65 
months ranging from (1-24) months.

Associated symptoms were present in 70 patients 
(60.3%), 24 (20%) patients had history of abdominal 
pain. History of diarrhea was present in 20 (17.2%). 
Whereas history of weight loss was present in 16 
(13.7%) patients. Constipation reported in 10 (8.62%) 
patients see table (1).

All colonoscopies were completed successfully, 
and there were no complications.
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Diagnosis done in all patients, and showed that 30 
cases (25.86%) had normal colon, 27 cases (23.2%) 
internal piles, see table (2).

Biopsy taken from 54 cases (46.5%) and the most 
common histopathological findings were inflammatory 
conditions (specific and nonspecific) found in 23 
patients (19.8%), followed by colorectal carcinoma 
18 cases(15.5%) and colonic polyp 13 cases (11.2%) 
respectively, see table(3).Seven patients with internal 
pile have another pathological findings as shown in 
table(4). The diagnostic yield of colonoscopy in our 
study has been found to be (74.13%).

Discussion

When considering the most common causes of 
LGIB in patients requiring endoscopic assessment, we 
had found that hemorrhoids were the most common 
cause, which was observed in 23.2% of cases, followed 
by nonspecific colitis 16,18 . This is similar to the situation 
in the United States19,20, and similar to a series from 
Singapore by Tan et al21 .Hemorrhoids were also found 
to be the most common cause of bleeding per rectum 
in a Jordanian review of 701 patients 22 . Wong et al  

also mentioned that according to various authors 23,24, 
the most common cause of BPR in all age groups is 
hemorrhoids, ranging from 27% to 72% 25,26 .There 
is a general agreement in most of studies around the 
world that the  common cause of rectal bleeding is 
hemorrhoids.

However, three studies from the developing 
countries showed a different etiological pattern between 
their countries and our findings. Al-Shamali et al in 
Kuwait found in his study that ulcerative colitis as 
the commonest cause, followed by hemorrhoids then 
colorectal cancer, polyps, solitary rectal ulcer and 
diverticular disease 27. Goenka et al in India found the 
major causes as ulcerative colitis, polyps, radiation 
colitis, solitary rectal ulcer, and colorectal cancer 28,29,30 

. Hassan et al in Morocco found the major causes as 
polyp, colorectal cancer, ulcerative colitis, and Crohn’s 
disease 31,32. 

It is important to note that we found seven cases 
with internal hemorrhoid having a concomitant high up 
pathology two of them having colorectal cancer, four   
proctitis and one familial polyposis coli. Inflammatory 
conditions(ulcerative colitis, crohn’s disease and 
nonspecific colitis) is the second most common cause and 

it is agreed by study done in Pakistan and disagreed with 
other study  in al Kuwait  where inflammatory conditions 
were the commonest cause of BPR 33,34,35 . Colorectal 
cancer, the third cause, with the most common site is the 
rectum(6.8%); followed by both of descending colon 
and rectosigmoid, each of one(2.58%);then sigmoid 
and caecum(1.7%). These findings are similar with the 
results of another studies carried out in some neighboring 
countries. A study in Saudi Arabia, discovered that the 
most common location was the rectum, followed by 
sigmoid and rectosigmoid 36,37 . While in Iranian study, 
the commonest location was the rectum and sigmoid38. 
In regard to Morocco, most of the colorectal cancers 
were observed in the rectum 39,40  .Colorectal polyps 
were found in 13 (11.2%) patients in the present study. 
They proved to be adenomatous polyps. Their locations 
were 3 in the rectum, 10 in the descending colon. This 
finding matches that documented by Hassan et al from 
Morocco, who found most polyps were localized in 
the rectosigmoid colon 41,42 . Diverticulosis was the 
fifth cause of BPR in this study. In contrast, a series of 
literature from western countries noted diverticulosis 
to be the commonest cause of rectal bleeding 43,44,45  . 
Solitary rectal ulcers were found in 2 (1.7%) of the total 
patients, making it the sixth most common cause of BPR 
in our study.

 Table (1): Associated Symptoms Frequency, 
and Percentage.

Associated Symptoms No. %

Diarrhea 20 17.2

Abdominal pain 24 20.6

Weight Loss 16 13.7

Constipation 10 8.62

Total 70

Table (2): Colonoscopic Findings, Frequency, 
and Percentage.

Findings No. %
Normal 30 25.86
Internal hemorrhoids 27 23.2
Proctosigmoiditis 10 8.6
Proctitis 8 6.8
Tumour of  rectum 8 6.8
Polyp descending colon 6 5.17
Familial polyposis coli 4 3.44
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Colonic diverticuli 3 2.58
Tumour of descending colon 3 2.58
Tumor of rectosigmoid colon 3 2.58
Rectal polyp 3 2.58
Left side colitis 3 2.58
Tumour of caecum 2 1.7
Solitary rectal ulcer 2 1.7
Tumour of sigmoid 2 1.7
Pancolitis 2 1.7
Total 116 100%

Table (3): Histopathological Findings, 
Frequency, and Percentage.

Findings No. %

Biopsy not taken 62 53.4

Colorectal carcinoma 18 15.5

Nonspecific colitis 15 13

Colonic polyp 13 11.2

Ulcerative colitis 7 6

Crohn’s colitis 1 0.8

Total 116 100

Table (4): Case with internal hemorrhoids 
associated with other findings

Internal Hemorrhoid with other findings No.

Proctitis 4

Growth Rectum 2

Familial Polyposis coli 1

Conclusion

Haemorrhoids are the most common cause of 
bleeding per rectum in our population, followed by 
inflammatory conditions, colorectal cancer, colonic 
polyp, colonic diverticuli and finally solitary rectal 
ulcer.
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Abstract

Background : Inguinal  hernia is very common problem . Surgical repair is the key of success    to cure the 
inguinal hernia. The present study is to show the various outcome to inguinal hernia repair by mesh plasty 
using absorbable and non-absorbable synthetic mesh, over a span of one year. 

Method : All patients are operated electively for uncomplicated inguinal hernia over a period  of 2 year in 
SGH were selected for this study . 

Result : There were total of 100 cases of inguinal hernia repair during the study  period . 50 cases were 
operated by mesh-plasty using non-absorbable mesh and 50 cases by using absorbable mesh .

Conclusion: Mesh-plasty is the best way for inguinal hernia repair . It is found that the use    of non-
absorbable mesh in the repair is more effective &associated with lowest   recurrence rate than that with 
absorbable mesh .
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Introduction

Approximately 75% of all abdominal wall hernias 
are seen in the groin [1] . Inguinal is much more common 
in men than women. Inguinal hernia repair is one of the 
most commonly performed surgeries today. Irrespective 
of country, race or socio-economic status hernia 
constitutes a major health-care drain.

The Aim

The aim of this study was to compare the safety and 
effectiveness of inguinal hernia repair by mesh- plasty 
using absorbable and non-absorbable synthetic mesh. 
The study is to evaluate the results of mesh-plasty by 

absorbable and non-absorbable mesh by observing 
operative technique , operative time, post-operative 
pain &post-operative complication &long term pain and 
recurrence rate .     

Materials and Method

All the patients in our study are operated  electively 
for uncomplicated inguinal hernia during 2 years were 
retrospectively studied over 1 year using standard form  
to obtain the wanted information’s of outcome . There 
were 100 cases of inguinal hernial repair during the two 
years of study , and they followed retrospectively over 
one years . 50 (50 %) cases of patient with inguinal 
hernial are operated by open , tension free mesh-plasty 
using non-absorbable mesh , and in 50 (50%) cases the 
repair is by use of absorbable mesh . All the patient are 
admitted to the hospital for planned operation before the 
day of surgery , they were investigated and fitness for 
anesthesia was done pre-operatively .
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Table 1.  Type of procedure carried out.

Number of patientsType of procedure

50 ( 50 % )Mesh-plasty-non-absorbable mesh

50 ( 50 % )Mesh-plasty-absorbable mesh

Table 2.  A range time for each procedure:

Time TarenProcedure

50 minMesh-plasty-non-absorbable

45 minMesh-plasty-absorbable

Results

     All the cases in the study are male at age between 
30 – 50 years . The median of age is 40 years .     As it is 
clearly shown in the tables 3 & 4 .

Table 3.  Early post-op .complications.

Mesh-plasty 
absorbable

Mesh-plasty non-
absorbableComplications

2 ( 4 % )3 ( 6% )Hematoma

6 ( 12 %)4 ( 8 %)Seroma

4 ( 8 %)2 ( 4 % )Wound infection

17 ( 34 % )29 ( 58 %)Post - op- pain    ( 7 
days or more )

2 ( 4 %)0Mesh infection

00Testicular atrophy

Table 4.  Late post-operative complication.

Mesh-plasty- 
absorbable 
mesh

Mesh-plasty-non-
absorbable mesh

Late 
complications

15 ( 30 % )22 ( 44 %)Chronic pain

2 ( 4 % )0Sinus Formation

3 ( 6 % )1 ( 2 % )Recurrence

When we compare the early post-operate 
complication , when found that the most common 
complication is the post-operate pain which is more 
common with mesh- plasty  using non-absorbable mesh 
(58%) than in mesh- plasty using absorbable mesh 

(34%) .

Hematoma is more common in non-absorbable 
mesh (6%) than absorbable mesh (4%) , while seroma 
is more common with mesh-plasty using absorbable 
(12%) than non-absorbable (8%) mesh. Regarding 
wound infection , It is more common with absorbable 
mesh (8%) than the non-absorbable mesh (4%) .

Regarding the late complication of mesh-plasty , 
the recurrence rate is less common with the use of non-
absorbable (2%) than the use of absorbable mesh (6%) 
. So the use of non-absorbable synthetic mesh in mesh-
plasty for inguinal hernia repair is the best option mesh 
plasty .

     Chronic pain is more common in non-absorbable 
mesh repair (44%) than absorbable mesh repair (30%).

Discussion

In our study we include 100 patients with 
uncomplicated inguinal hernia. All of the patients  have 
unilateral inguinal hernia presented to the surgical 
department of SGH over a period of 2 years . All of 
these patients are male patient with median of age of 
40 years ( 30 – 50 ) . Age is very important factor in the 
incidence & type of inguinal hernia and the incidence 
increase with age [2].

Inguinal hernia repair is one of the most commonly 
performated  operations now a days . All our patient 
in this study have unilateral  inguinal hernia. All the 
patients have their hernia repair by open method mesh-
plasty .  50 % of patients have mesh-plasty by using 
absorbable mesh & 50 % by use of non-absorbable mesh 
. Numerous repair methods have been use for repair of 
inguinal hernia till now.

The most commonly used three techniques in the 
operative history of inguinal hernia repair  :

1 – Tissue repair ( Bassini , Shouldice ect )

2 – Tension-free mesh repair ( open approach ) :-

a – Anterior method .

b – Open posterior method .

3 – Laparoscopic hernial repair [3] .

     Tissue repair methods are now rarely used and 
are replaced by tension free mesh-plasty repair [4] . This 
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can be done by anterior approach or posterior approach 
open method . Mesh repair is superior to non-mesh 
tissue repair [5] . 

In laparoscopic repair , mesh is placed in the 
preperitoneal plane by either trans abdominal 
preperitoneal approach or totally extra peritoneal 
approach . It is associated with longer learning curve 
and it costlier than open repair [6] .

Patients selection is very important . This need to 
take into attention the patients fitteness for anasthesra 
, affordability and history of any previons surgery [7] . 
Loco-regional anasthesia  is suitable and economic 
option for open repair , and should be recommended for 
day-case operations [8] . patients with respiratory and /
or cardiovascular disease are not suitable for general 
anathesia and are not candidates for laparoscopic 
repair[9] .

At our center of surgery , we practice Lichtenstein 
mesh-plasty methods for unilateral inguinal hernial 
repair . 50% of cases are selected randomly for mesh-
plasty using absorbable synthetic mesh and 50% of 
cases using non-absorbable synthetic mesh.

Regarding early complication in mesh-plasty 
method , acute post- operative pain   ( although it is mild 
and easy controlled by single analgesia  ) present in 58 
% of mesh-plasty using non-absorbable mesh and in 
34 % of cases in which absorbable mesh is used .This 
is probable due to the more rigidity of non-absorbable 
mesh than the absorbable mesh , with the more easy 
integration of the absorbable mesh to the surrounding  
tissues .Hematoma is slightly more in non-absorbable 
(6%) than absorbable (4%) mesh-plasty , while seroma 
is more common in absorbable than non-absorbable 
mesh-plasty . The latter is probably is due to more 
tissue reaction with absorbable than the non-absorbable 
type of mesh . Wound infection is found to be more in 
absorbable (8%) than the non-absorbable mesh-plasty 
(4%) .

Testicular atrophy is an uncommon , but well 
recognized complication of inguinal hernial repair and 
one that frequently results in litigation [10,11] . None of the 
patients had testicular atrophy in our study.

Two patients in our study have mesh infection & 
abscess formation in patients group with mesh-plasty 
using absorbable mesh , while none of the other group 

develop such complication as in table 3 

     This is probably due to more tissue reaction 
and highest rate of infection with mesh-plasty using 
absorbable mesh . Chronic post –operative pain ( pain 
that persist 6 months or more after surgery ) has been 
recorded  to occur in 25 – 30 % of patients after open 
inguinal hernial repair [12,13]. In our study chronic occur 
in 44 % of patients who had mesh-plasty with non-
absorbable mesh and in 30 % of patients who had repair 
by mesh-plasty using absorbable mesh . Again this is 
probably due to the more rigidity of non-absorbable 
mesh than absorbable mesh & Its hard effect to 
surrounding tissue .

Recurrence rate in our study for mesh-plasty 
open technique was 2% in patients with mesh-plasty  
using non-absorbable mesh . This is comparable with 
recurrence rate in other studies ranging from 1 – 2 % [14,15] 
. The recurrence rate in mesh-plasty using absorbable 
mesh , the recurrence rate was 6% which is much more 
than that in mesh-plasty using non-absorbable mesh .

Conclusion

Lichtenstein tension –free mesh inguinal hernial 
surgical open repair is simple,   safe , easy to learn  effect 
ivy procedure to deal with non-complicated unilateral 
inguinal hernia with low early and late morbidity and 
associated with remarkably low recurrence rate . The 
use of non-absorbable synthetic mesh in the above 
procedure is superior to the absorbable mesh in regard 
to the recurrence rate which is one of the most important 
parameters of success of surgical procedure in adult 
patients . The absorbable mesh may be more appropriate 
to be used in younger patients when it is indicated . 
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Abstract

Introduction: Complete dentures are the most common treatment for rehabilitation of total loss. But the 
rehabilitative treatment is successful only when patients are aware of correct prosthesis use and hygiene. it 
is the responsibility of the patient to maintain oral hygiene through daily home care routine.

Aim of the study: the purpose of this study was to assess the patient’s knowledge and practices of the use of 
denture cleansers for complete denture wearers attending College of Dentistry, Tikrit University.

Material and Method: A sample of 50 patients were randomly chosen for a questionnaire involving 
complete denture wearers attending College of Dentistry, Tikrit University. This questionnaire was designed 
to gather the sociodemographic characteristics, assess the denture hygiene knowledge, attitudes, and practice 
advice. Also, the questionnaire focused on the denture cleaning habits of participants and their knowledge 
of denture cleansers. All statistic calculations were performed using SPSS 23 (Statistical Package for 
Social Sciences). Data descriptive statistics were used for the analysis. A p value <0.05was considered as 
statistically significant. Results are presented as numbers (n) and percent (%).

Conclusion: There is a poor  complete denture education concerning the use of denture cleansers, and 
simple, inadequate methods of denture cleaning are still used despite the modern trends in the field of dental 
care. There should be effective efforts provided by dental care practitioners to improve and motivate denture 
wearers to use effective methods in denture care. 

Key words: complete denture,  denture cleansers, dental hygiene, dental home care, patient knowledge, 
patient education. 
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Introduction

There is a growing interest in the oral health status 
of the elderly, as the size of this population is increasing 
worldwide due to increase in life expectancy. In 
dentistry, there is an increasing emphasis on maintaining 
oral health in the old age, when alterations in oral tissues 
are associated with various conditions (1) .

Despite of several advances in preventive 
and curative dentistry, common problem of aging 
populations is still the large number of edentulous 
people which is attributed to the increased prevalence of 
periodontal disease and caries (2) . Complete dentures are 
the most common treatment for rehabilitation of total 
loss. But the rehabilitative treatment is successful only 
when patients are aware of correct prosthesis use and 
hygiene (3) .

Dentures can accumulate plaque and develop 
calculus deposits in a manner similar to natural teeth, 
and the composition of denture plaque differs when 
compared with dental plaque. Studies have shown that 
denture plaque can contain a number of potentially 
harmful microorganisms including: Methicillin-
resistant Staphylococcus aureus, Candida albicans, and 

DOI Number: 10.5958/0973-9130.2019.00313.X 



 Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4         353       

Steptococcus mutans. (4,5) . Effective oral hygiene should 
be maintained daily for complete denture wearers as 
periodontal health is important to the success of the 
prosthesis, failing to do this will consequently lead to 
plaque accumulation and periodontal diseases (6) .

Unfortunately many patients have been shown to 
have inadequate denture hygiene and some still wear 
their dentures at night, despite evidence that nocturnal 
denture wearing is linked to a decrease in oral health 
and provides no benefit to patients’ quality of sleep 
(7,8). Microporocity of acrylic is the best place for 
microorganism, so cleaning of dentures to take care of 
oral hygiene is preferred to be done by using specified 
denture cleansers (9), and there are innumerable solutions, 
pastes and powders available for cleaning dentures 
with a variety of claims about their relative efficacies 

(10) . Given that brushing is the most common cleansing 
method for complete dentures, the use of specific 
brushes and cleansers is of paramount importance for 
good outcomes (11) .

Dentists’ and denture patients should realize that 
microbial plaque on dentures may be harmful to both 
the oral mucosa and the general health. Hence, it is the 
responsibility of the patient to maintain oral hygiene 
through daily home care routine. However, denture 
wearers in comparison to the dentate, pay less attention 
toward the importance of plaque control (6) . 

Instructions should be given regarding rinsing of 
dentures and mouth after every meal. Patient’s should 
clean mucosal surfaces of the ridges and the dorsal 
surface of tongue daily with brush, denture cleansers 
may also be used. However, it has been found that 
mostly denture wearers do not pay attention to oral 
hygiene. This may be due to decreasing manual abilities 
due to advanced age (12) .

Replacement dentures are sometimes necessary 
due to general deterioration of the denture base material 
because of the misuse or abuse of a range of approved 
denture cleaning methods or do-it-yourself cleaning 
methods such as the use of household bleach (13) .

Researchers have concentrated their focus on 
denture wearers ’attitude and practice toward denture 
cleansing (14), when they should be more focusing 
on the attitudes of the dentists’ and practices toward 
patient education at the time of denture delivery. When 
a literature search was directed in this direction, there 

were not many literatures available. Hence, the purpose 
of this study was to assess the patient’s knowledge and 
practices of the use of denture cleansers for complete 
denture wearers attending College of Dentistry, Tikrit 
University.

Material and Method

A sample of 50 patients were randomly chosen for 
a questionnaire involving complete denture wearers 
attending College of Dentistry, Tikrit University. 
This questionnaire was designed to gather the 
sociodemographic characteristics, assess the denture 
hygiene knowledge, attitudes, and practice advice. 
Also, the questionnaire focused on the denture cleaning 
habits of participants and their knowledge of denture 
cleansers. All statistic calculations were performed 
using SPSS 23 (Statistical Package for Social Sciences). 
Data descriptive statistics were used for the analysis. A 
p value <0.05was considered as statistically significant. 
Results are presented as numbers (n) and percent (%). 

Results

The total number of 57 patients were involved in 
this study: 28 (49.1%) males and 29 (50.9%) females 
ranging in age between 43 to 79 with a mean age of 
57 years.  ( Table 1 ). The higher count of patients was 
in the age group of (51-60) for males which was (14 
patient), while the higher female count was found in the 
age group of (40-50) which was (14 patient) (Table 2).

Table 1: sex of the participants

Sex Frequency Percent Valid Percent

male 29 50.9 50.9

female 28 49.1 49.1

Total 57 100.0 100.0

Table 2: sex of the participants defined by age groups

Count

40-50

age groups

Total
51-60

61-

70

>70 

yrs.

sex of the 
participants

male 3 14 8 4 29

female 14 8 5 1 28

Total 17 22 13 5 57
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For the methods of denture cleaning the higher percentage was for using water and brush only(n=14, 24.6%); 
while the lowest percentage was for both using water, brush and paste(n=5, 8.8%) and or a cleaning kit (n=5, 8.8%) 
(Table 3).

Table 3  methods of denture cleaning

Frequency Percent Valid Percent Cumulative Percent

cold water 11 19.3 19.3 19.3

water & brush 14 24.6 24.6 43.9

water& brush &paste 5 8.8 8.8 52.6

Valid water & soap 9 15.8 15.8 68.4

cleaning kit 5 8.8 8.8 77.2

water & salt 13 22.8 22.8 100.0

Total 57 100.0 100.0

When correlating between the education level of the 
participants and the participants methods of cleaning, it 
was found that the use of cleansing kits was only found 
amongst secondary and college degree level. Among the 
uneducated participants cleaning was performed mainly 

using water and other and salt and other primitive 
methods ( Table 4 ). There was generally no statistically 
significant difference between males and females 
counted in all age groups in attendance to the hospital, 
but there was a significant difference between methods 
of cleansing (p=0.001).

Table 4: Methods of denture cleaning 

Count
uneducated

education
Total

primary secondary college

methods of denture cleaning

cold water 1 2 4 4 11

water & brush 1 4 4 5 14

water& brush &paste 0 1 2 2 5

water & soap 1 0 3 5 9

cleaning kit 0 1 2 2 5

water & salt 2 3 5 3 13

Total 5 11 20 21 57
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Discussion

Patients with removable dentures must be able to 
look after their prostheses properly and demonstrate 
good denture hygiene, as well as good oral hygiene, 
in order to maintain optimal oral health and minimise 
the risks of developing oral diseases (15) . The results of 
this study showed that the quality of patients’ denture 
hygiene and cleaning habits at baseline was unfortunately 
inadequate, this was consistent with another studies on 
patients (8, 14, 15). 

The desired level of use denture cleansers was low 
amongst participants generally and those with low levels 
of education specifically which is expected. It has also 
been observed that in the majority of denture wearers do 
not pay necessary attention toward the cleanliness and 
hygiene of their dentures (16). 

The denture cleaning level was poor amongst old 
aged groups (>70 yrs.), this is expected as geriatrics 
show are not able to maintain good denture hygiene 
due to some physical and/or mental handicap, this 
coincides with other studies on this topic (10,17) . This 
can also be attributed to a definite lack of motivation, 
basic knowledge or simply carelessness and neglect. 
Cleansing and disinfecting of dentures are essential for 
the maintenance of oral soft tissue health and successful 
use of removable dentures.

Low economic status of most participants in from 
this city could be a factor in choosing cheap cleaning 
methods that are found normally at home to expensive 
cleansers that must be bought. The significant lack of 
education could be due to poor instructions provided 
by the dentist, and this coincides with a study that 
compared between the two groups of patients and dental 
practitioner (15).

As clinicians we are obligated to provide patients 
with the necessary information and motivation required 
to look after their dentures as well as assess patients’ 
compliance to said instructions as by doing so this can 
improve patients’ oral and denture plaque control (18,19). 
To educate and instruct, the denture wearers on proper 
denture hygiene is a moral and ethical responsibility of 
the dentist (16).

Here using water and soap in cleaning dentures 
was generally performed in all age groups as a simple 
method although not as much recorded here as the 

water and brush method but it’s usually combined with 
it. The combination of brushing and soaking method 
is recommended as the effective way for cleaning 
dentures. Dentists advise their patients to brush their 
dentures using soap water (13, 14, 20).

Dentists must stay updated with the recent denture 
cleansing strategies and share with their patients 
generously. Also, the attitudes were not favorable 
among the subjects when it came to sharing information 
with the elderly denture wearers. Dentists’ are in the 
need of an eye‑opener in this issue of patient education 
where; its lost importance can be restored. This would 
sequentially increase the awareness among denture 
wearers through oral health educational and motivation.

Conclusion

With the limitation of this study, it was concluded 
that:

There is poor a complete denture education 
concerning the use of denture cleansers.

Simple, inadequate methods of denture cleaning are 
still used despite the modern trends in the field of dental 
care.

There should be effective efforts provided by dental 
care practitioners to improve and motivate denture 
wearers to use effective methods in denture care. 
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Abstract 

Background: Anemia during pregnancy is considered a serious and unique health problem especially in 
developing countries where the intake of iron and folic acid rich food is minimal. The purpose of this study 
was to investigate the awareness of pregnant women about anemia during pregnancy and it is as a base for 
building educational program about anemia during pregnancy and effect of this education on outcome of 
pregnancy.

Method: This descriptive cross sectional study was conducted at Brayati primary health care center  from 
15th December 2016 to 15th March 2017. After obtaining verbal consent a special designed questionnaire 
used for collection information from 100 pregnant women attending to antenatal care unit  in addition to data 
from antenatal cards of pregnant women. packed cell volume (PCV) is  used for estimation  of hemoglobin  
and  any pregnant women with hemoglobin level of <11 gm/dl are considered to be anemic .The data was 
entered in Statistical Package for Science Services (SPSS version 20)and analyzed using descriptive and 
inferential statistic. 

Results: This study result revealed the rate of anemia among pregnant women was 52%and 39% of them had 
mild anemia. the level of awareness was poor for signs and symptoms ,reason for taking supplement ,food 
that prevent from anemia, cause and consequence of anemia during pregnancy . there was no statistically 
significant association between socio-demographic characteristic and anemia during pregnancy.

Conclusion: The study subject had poor awareness about anemia during pregnancy and awareness of 
pregnant women should be increased through appropriate nutritional educational program during antenatal 
visits.

Key words: pregnant women , anemia, education 

Introduction 

Anemia is a worldwide public health problem, 
in developed and developing countries with major 
consequences for human health, economic and social 
development. It may happen in all stages of life cycle; 
but  it is more prevalent during pregnancy.1”Anemia 
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during  pregnancy is identified by the WHO as 
hemoglobin level less than 11g/dl . Anemia is classified 
according to severity into three categories: Mild that is 
Hb level between 10 - 10.9 gm/dl, Moderate  that is Hb 
level between 7 gm/dl - 9.9 gm/dl and Severe that is 
Hb level less than 7 gm/dl.2”Iron deficiency anemia is a 
major public health problem among pregnant women. 
Although a global picture of the prevalence of this 
nutritional deficiency is not available, it is estimated 
that 52% of pregnant women in developing countries 
is anemic. During pregnancy, anemia is harmful 
for the pregnant woman and fetus and is associated 
with a higher risk of maternal and fetal morbidity 
and mortality.3”Anemia, particularly iron deficiency 

DOI Number: 10.5958/0973-9130.2019.00314.1 



 358        Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4   

anemia, is the most common hematological disorder 
during pregnancy.  Nutritional anemia lead to  impaired 
cognitive performance at all stages of life, significant 
reduction of physical work capacity and productivity. 
Fetal or neonatal complications include prematurity, 
low birth weight, poor Apgar score, fetal distress, and 
neonatal distress requiring prolonged resuscitation and 
causing neonatal anemia due to poor reserve.4”The 
total prevalence of anemia in  pregnant women in 
Iraq was 37.9% and in Kurdistan region was  34.1 
%.5” The overall prevalence of anemia  in Erbil city 
was 55.5%, with highest rate among the age group of 
< 20 years and > 40 years. Overcrowding index, poor 
dietary habit, multiparity, low consump tion of iron-
folate supplements, the absence of specialist doctor 
and monthly screening for anemia were significantly 
associated with prevalence of anemia.6”  

One of the different methods that are used to 
reduce the prevalence of anemia during pregnancy is 
health education. Health education formed an important 
approach to increase awareness about anemia in 
terms of exposures, risk factors, essential nutrition 
ingredients and the importance of iron supplementations 
during pregnancy. The health education is one of the 
responsibility of both women and healthcare providers 
. Women play an important role in the family as the 
main health providers and also more  eager to find 
information regarding their health condition. Therefore 
the health education is   one of the actions that to prevent 
anemia during pregnancy. Health education  lead to   
increasing the information of pregnant women about 
anemia and help them to improve their nutrition and  try 
to  consumption   natural sources of  foods  that help to 
treat and prevent from anemia. 

Therefore, the present study is aimed at investigate 
the awareness of pregnant women about anemia during 
pregnancy and it is as a base for building educational 
program about anemia during pregnancy and effect of 
this education on outcome of pregnancy.

Subject and Method

This descriptive cross sectional study was 
conducted at Brayati primary health care center. This 
study extended from 15th December 2016 to 15th March 
2017. This preliminary study was used to assess the 
pregnant women’s awareness about anemia during 
pregnancy. Convenient sample used for 100 pregnant 

women that accepted to participate in the study. Prior 
to data collection the official permission was obtained 
from College of Nursing, Erbil General Directorate of 
Health, and primary health care centers for carrying 
out the study in Erbil City. Initially a pilot study was 
conducted on 20 pregnant women  to assess the reliability 
of questionnaire and time required to be applied. The 
Cronbach’s alpha is found to be 0.75. A self-structured 
questionnaire used for collection information from 
participate in addition to data from antenatal cards of 
pregnant women. The aims of the study were explained 
to the subjects who agree to participate in the study and 
verbal consent obtained from them. All subjects were 
interviewed individually and the time required to fill 
questionnaire was 15-20 minutes. a questionnaire  was 
included socio demographic data ( age ,educational 
level , occupation, consanguinity , blood group and Rh), 
obstetric characteristic( gravid para , miscarriage, ….) , 
practice of pregnant women regarding anemia ( taking 
supplementation, and drinking tea), and knowledge of 
pregnant women that include 5 question about awareness 
of pregnant women about  sing and symptoms of anemia, 
reason for taking supplementation , food that prevent 
from anemia, cause and consequence of anemia with 
score 1 for the correct response and zero for incorrect 
response. Scoring was categorized as  poor knowledge 
31 percentile<, fair knowledge 32-62 percentile and 
good knowledge>62 percentile . packed cell volume 
(PCV) is  used for estimation  of hemoglobin  and  any 
pregnant women with hemoglobin level of <11 gm/dl 
are considered to be anemic . 

The data was entered in Statistical Package for 
Science Services (SPSS version 20)and analyzed using 
descriptive and inferential statistic. A p-value of <0.05 
was considered to be statistically significant.  

Results

Table 1 shows the majority of study samples were 
within the age group 21-30 years old which represents 
27%, 26% respectively .The mean± Standard –deviation 
of age for the entire study sample was 28.18±6.031. The 
highest percentage  33% of study subject  had secondary 
school level of education. Concerning occupation, 
the  highest percentage 84% of the study sample were 
housewife and the majority of them were  nulliparous 
that represents  39% .
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the highest percentage 68% of study sample took  
supplement and majority of them took supplement 
regularly that represents 58% and 59% of study subjects 
didn’t have any complication with supplement

Table 2-Practice of study sample about anemia 
during pregnancy

Variables %

How drink tea                   

      Never drink 22

     Before food 1

     just with breakfast 31

     Immediately after food 21

    less than three hours after meal 23

    More  than three hours after meal 2

 Figure 2 shows the highest percentage68% of study 
sample took   supplemen and majority of them took 
supplementation regularly that represents 58%.

Figure 2-Taking the supplement among study sample during 
pregnancy

Regarding level of awareness of pregnant women 
about anemia figure 3 shows the poor knowledge about 
signs and symptoms, reasons for taking  supplements, 
food that prevent from anemia, cause and consequence 
of anemia during pregnancy that represented 
98%,87%,90%,100% respectively and overall 
awareness  among study sample about anemia during 
pregnancy  was poor.

Table 1- Socio-demographic characteristics of 
the study sample(pregnant women )(N= 100)

Variables %

Age group/years

         16-20 12

          21-25 27

          26-30 26

          31-35 21

            >35 14

          M ± SD                                            
28.18±6.031

Education level of Pregnant woman

          Illiterate 9

          Primary school 28

          Secondary school 33

          Institute, college, and above 30

Occupation of Pregnant woman

            Housewife 84

            Governmental employed 16

Parity

          Nulliparous 39

          Primiparous      26

         Multiparous 33

         Grand multipara             2

Total 100

Figure 1 shows the prevalence of anemia among 
study sample was 52%  and 48% of them were non 
anemic. 

Figure 1-prevalence of anemia among pregnant women 
(N=100)

Table 2 shows the  majority of study sample 
drank tea just with breakfast that represents 31% and 
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Figure 3- level of awareness of study sample about anemia 
during pregnancy

Table 3 shows there was no statistically significant 
association between  anemia during pregnancy and age 
group ,and occupation of study sample (p>0.05) but 
there was statistically significant association between 
anemia during pregnancy and educational level(p<0.05), 

Table 3- Association of socio-demographic 
characteristics of the study sample with anemia 
during pregnancy 

Variables
Anemic Non-

anemic
P – 
value
Chi-
square 
test

% %

Age group/years

0.167

          16-20 10 2 

          21-25 12 15

          26-30 11 15

          31-35 11 10

            >35 8 6

Occupation of 
pregnant women 

0.471 Housewife 45 39

Governmental 
employed 7 9

Educational  level 

0.061

Illiterate 7 2

Primary school 13 15

Secondary school 21 12

Institute, College, 
and above 11 19

Parity 

0.401

Nulliparous 19 20

Primiparous 11 15

Multiparos 21 12

Grand multiparous 1 1

Discussion   

 The present study showed  that prevalence of anemia 
among study subject was 52% that was consistent with 
the study conducted in Erbil city in 2013wich revealed 
55.5%os pregnant women had anemia. 6”another support 
for this result was the study done in Hail Kingdom of 
Saudi Arabia which represented the 58% of the pregnant 
women had anemia during pregnancy. 7”The result of the 
present study was more than from study conducted in 
Erbil city in 2015 that showed the prevalence of anemia 
was 31.1% among pregnant women. 8”This result was 
disagreed with study conducted in Jordan in2011 that 
showed the 34.7% of pregnant women had anemia 9” and 
also disagree with study done in Turkey in 2010which 
showed 27.1% of pregnant women had anemia during 
pregnancy 10”while another study conducted in Turkey in 
2015 showed that the prevalence of anemia in pregnant 
women was 41.6% . 11”

Current study result showed 58% of pregnant 
women took supplementation regularly and 59% of them 
didn’t have any complication with supplementation. 
This result was agreed with study done in India at 
2016 which revealed 51% of pregnant women took 
iron supplementation regularly during pregnancy.12” 
In Brayati primary health center, the pregnant women 
receive only folic acide in first trimester of pregnancy 
and iron and folic acid in second and third trimester of 
pregnancy.

In this study 31% of pregnant women drink  tea only 
with breakfast in the morning and 21% of them drunk tea 
immediately after food. In Kurdistan region tea is a very 
popular drink among people and even during pregnancy 
and some women is lacking information regarding the 
negative effect of drinking tea with meals or directly 
after having meals. This issue may need special action  
to improve the awareness and knowledge of pregnant 
women about the negative effect of drinking tea with 
meals on the absorption of iron especially during 
pregnancy. The level of pregnant women awareness 
was poor about signs and symptoms , reason for taking 
supplementation , food that prevent from anemia , cause 
and consequence of anemia. Support for this result 
was seen in study done in Tanzania at 2015 which 
revealed that pregnant women had low knowledge about 
anemia.13”    

The finding of this study disagreed with the study that 
conducted in Palestine at 2010 revealed that the highest 
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proportion of women more than 90% were aware that 
diet rich in iron is necessary for pregnant women and a 
high percentage 89.6% of them were aware that anemia 
is caused due to malnutrition with inadequate iron. 
Furthermore, a highly percentage 87.2%  of women had 
a knowledge and were aware that severe malnutrition is 
a major risk factor of anemia. A high proportion 82.3%  
of women were knowledgeable that Anemia has adverse 
effect on pregnant and fetus health. 1”    

Finding of current study was disagreed with study 
that conducted in India at 2016 which revealed 76.5% 
of pregnant women were aware about anemia and 47% 
of them had information that anemia is more common in 
pregnant women and 53.5%were about complication of 
anemia during pregnancy.12”   

Another study done in Bangalore in 2016 revealed 
that 82..6% of participant had good knowledge regarding 
anemia during pregnancy.14” current study  finding  also 
was less than the study conducted in India at 2016 that 
showed only 39.8% of pregnant women were aware 
about term of anemia and 53.8%of them reported that 
pregnant women were more vulnerable to anemia and 
66.1% responded that the fetus will be affected by severe 
anemia but the knowledge about food rich in iron was 
poor which this point was similar to our study result.15”  

Result of present study was similar to study done 
in India which revealed the knowledge of participate 
regarding cause of anemia, signs and symptoms of 
anemia and proper diet to prevent from anemia was 
poor.16” The finding was less than the study conducted 
in India which showed  the majority 54 % of pregnant 
women had satisfactory information ,38% of them had 
poor knowledge and 8% had good knowledge about 
anemia during pregnancy.17”     

Result of present study showed there was no 
significant association between educational level of 
study subject and anemia that was in contrast with 
study conducted in India which showed there was high 
significant association between educational level and 
anemia during pregnancy.18 Another study conducted in 
India revealed that there was no significant association 
between age and anemia that was similar to current 
study result and high significant association between 
educational level of pregnant women with anemia which 
in contrast with result of current study.12” 

The rate of awareness about anemia in this study was 
poor that may result from the majority of study sample 
33%were from secondary schools and were not very 
well educated and this point  may affect the awareness 
of them about anemia during pregnancy. Another 
reason may be related to quality of health services that 
provide for pregnant women in antenatal care units. 
Disproportion between number of daily visitors and 
number of nurses and doctors in antenatal care unit 
may affect the quality of health services that provide for 
pregnant women and also lack of educational program 
and lack of good  counseling with pregnant women 
about result of blood test  may affect the awareness of 
pregnant women about anemia during pregnancy. And 
Cultural beliefs in food preparation and eating habits 
may affect the absorption rate  of the nutrient that are 
important in preventing from anemia.

The result of current study indicates emphasize 
on more action to improve the knowledge of pregnant 
women about their health during pregnancy in particular 
anemia. 

Conclusion

The present study revealed that 52%of study sample 
had anemia and majority of them had mild anemia the 
majority of them took supplementation regularly and  
the level of awareness of study subject  was poor about 
signs and symptoms ,reason for taking supplementation, 
food that prevent from anemia ,cause and consequence 
of anemia during pregnancy. Awareness of pregnant 
women about anemia should  be created through 
appropriate nutritional educational program during 
antenatal visits.  
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Abstract

Introduction: The treatment of impacted teeth in orthodontics requires precise work, therefore accurate 
instrumentation and imaging. For this purpose, the study aimed to investigate the application of CBCT as a 
high-resolution imaging technique in evaluation of impacted teeth.

Methodology: This review study was conducted by searching the authoritative electronic sources including 
PubMed, ISI Web of Science and Google Scholar between 2013 and 2018 using keywords like CBCT 
imaging, orthodontics, impacted teeth and orthodontic diagnosis, which were searched to obtain all studies 
in English and Persian for the last five years. In this review study, acceptance of studies to for inclusion to 
the research was carried out by a series of inclusion and exclusion criteria. Initially, the titles and abstracts of 
the studies obtained from the search were examined by two people in terms of the inclusion criteria. Selected 
papers were evaluated in terms of scientific principles and inclusion criteria and methodology accuracy. The 
references to these papers were also examined manually to evaluate the related papers and include in the 
papers in the case of having the terms.

Results: In this study, after reviewing the present papers it was found that CBCT was applied to examine 
the relationship between the sella turcica bridge and maxillary canine impaction, the prediction of treatment 
duration for impacted maxillary canine, mandibular canine migraine and lateral tooth resorption, the 
relationship between dental follicle width and impacted maxillary canine, the effect of position of impacted 
canines (whether palatal or labial) on lateral tooth resorption, relationship between age and sex and place 
and severity of resorption as a result of impacted maxillary canine, 3D position of the impacted maxillary 
canine, the relationship between the maxillary transverse dimension and canine palatal displacement and 
prediction of problems of eruptive force of impacted maxillary canines.

Conclusion: According to the review of studies done on impacted teeth by CBCT, there was no relationship 
between canine impaction and sella turcica bridge, impacted canine dental follicle width and the risk of 
further resorption in lateral incisors, position of impacted canines (whether palatal or labial) with resorption 
of lateral teeth, age and sex and place and intensity of resorption due to impacted canine, maxillary transverse 
dimension and canine palatal displacement. It was also seen that the duration of treatment for maxillary 
impacted canine and maxillary canine eruptive problems can be predicted using CBCT, and further guidance 
in diagnosis and treatment can be provided by determining the precise 3D positioning of the impacted teeth.

Keywords: CBCT imaging, orthodontics, impacted teeth, diagnosis in orthodontics

Introduction

Radiographic imaging is an integral part of the 
general assessment of the patient in orthodontics. The 
imaging in orthodontics aims to provide auxiliary 
information for clinical diagnosis of skeletal and dental 
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conditions, soft tissue and their relations, and complete 
observation and record of craniofacial complications.1,2 
These tasks are carried out regularly using gypsum 
models, photographs and radiographs. Current imaging 
techniques used in dentistry essentially provide a 
2D image of a 3D object. These 2D predictions have 
disadvantages such as magnification, distortion, 
superimposition and misrepresentation of structures.1

Craniofacial structures and associated malocclusions 
are 3D structures often difficult to observe with 
the help of 2D images. Therefore, 2D radiography 
provides limited information for their analysis. Many 
complicated craniofacial structures dependent on each 
other, such as the position of mandibular condyles in the 
temporomandibular joint fossa, are difficult due to the 
occlusal design and the association of airway disorders 
with craniofacial morphology with conventional 
imaging techniques. Recent imaging techniques will 
replace multiple methods for common diagnosis and 
treatment in daily orthodontic procedures.3

The accurate diagnosis of orthodontics should be 
based on precise images of the craniofacial area and is 
necessary to improve the effective treatment.1 Computer 
Tomography (CT) has been successfully used to show 
the actual morphology of the 3D skeletal structure 
of the cranium. CT scan began to help physicians in 
1971. The emergence of this new radiographic imaging 
method was a revolution, however this imaging 
technique had many disadvantages, such as high cost 
and radiation doses, which limited its use at the faculty 
of dentistry. To overcome this constraint, cone-beam-
CT was specifically designed for imaging dental-related 
structures in 1998.4,5 In this year, CBCT was approved in 
Europe and in 2001 in the United States for application 
in dentistry. The lower cost of CBCT, along with 
valuable information compared to the combination of 
multiple 2D images. Compared with CT, a less radiation 
dose and cost of this tool made it superior. There are 
many indications showing that 2D radiography cannot 
fully diagnose, therefore 3D radiography appears.4,5

CBCT changes orthodontic treatment with a 
clinical evaluation of patients that is evolving based on 
diagnosis, clinical techniques and outcomes. Agrawal et 
al., concluded in a review study that CBCT is a great 
tool for accurate diagnosis, better predictable planning 
for patient treatment, management and training, and 
improves treatment outcomes and patient satisfaction.1 

CBCT has recently been used to evaluate additional 
teeth. CBCT 3D images enable the orthodontist to 
normally locate additional teeth and surrounding 
structures in three dimensions.6 CBCT is the best 
technique for determining the position of impacted 
teeth.7 CBCT radiography is precise in determining the 
position of dental structures, anomalies and position of 
impacted teeth, and shows the effect of impacted teeth 
on lateral structures.5 The review aims to examine the 
use of CBCT in evaluating impacted teeth.

Methodology and data collection tool

In this review study, the cases that are generally 
used to evaluate impacted teeth, improve the quality of 
treatment and help treatment steps such as diagnosis, 
preparation of a treatment plan, in work assessment and 
evaluation of treatment outcomes, are examined. Since 
the authors published research studies and papers in this 
regard, they tried to integrate the materials to gather 
existing methods and summarize them. The data needed 
for this study were collected from databases such as 
PubMed and Google Scholar since January 2013 to 
September 2019. In other words, desk study and internet 
search in scientific databases were used to collect data, 
and Persian and Latin articles, books, and dissertations 
related to the topic were used.

This review study was conducted by searching the 
authoritative electronic sources including PubMed, ISI 
Web of Science and Google Scholar between 2013 and 
2018 using keywords like CBCT imaging, orthodontics, 
impacted teeth and orthodontic diagnosis, which were 
searched to obtain all the studies in English and Persian   
in the last five years. In this review study, acceptance of 
studies to enter the research was carried out by a series of 
inclusion and exclusion criteria. Initially, the titles and 
abstracts of the studies obtained from the search were 
examined by two people suing the inclusion criteria. 
Selected papers were evaluated in terms of scientific 
principles, inclusion requirements and methodology 
accuracy. The references of these papers were also 
examined manually to evaluate the related papers and, if 
they had the inclusion conditions, they can be included 
in this study.

Inclusion criteria: All studies on the use of CBCT 
in evaluating impacted teeth were included. Studies in 
English and Persian with full text available.
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Exclusion criteria: Systematic studies, reviews and 
low-quality studies in the scientific evidence hierarchy 
(such as doctoral dissertations, expert opinions, letters, 
editorials, case reports, case series, and retrospective 
studies) were excluded.

Animal and laboratory studies as well as studies of 
patients with systematic conditions were excluded from 
the study.

Results

In sum, 127 studies were obtained through the 
databases introduced by electronic search. After 
eliminating repeated results, 90 papers remained. 
According to the inclusion and exclusion criteria, 44 
papers were excluded. Finally, 46 papers were included 
.

In the initial search, 126 articles were found 
related to the search terms. After studying the articles, 
appropriate studies which were in accordance with 
the objectives of the present study were determined. 
According to available evidence, the use of CBCT in 
assessing impacted teeth is applicable in following 
cases:

In the study of the correlation between sella tursica 
and maxillary canine impaction, according to studies, 
there was no significant relationship between one-way / 
two-way canine impaction and sella tursica when using 
3D CBCT.8 

In predicting the duration of maxillary impacted 
canine treatment, according to studies, treatment time 
for impacted maxillary canine can be assured with 
a maximum confidence of 73.3% can be predicted 
by CBCT methods to measure the length of the tooth 
growth pathway compared with OPT measurements.9

In examining the migration of mandibular canine 
and resorption of lateral teeth, according to studies, 
lateral teeth resorption and migration are common 
phenomena in impacted mandibular canine.10

In the study of the relationship between dental 
follicle width and maxillary impacted canine, according 
to studies, there is no relationship between dental follicle 
width related to maxillary impacted canine and the risk 
of further resorption of lateral teeth.11 

In the study of the effect of impacted canine 
(whether palatal or labial) on lateral teeth resorption, 

according to studies, there is no difference in the degree 
of lateral teeth resorption by changing angle and position 
of impacted canines (whether palatal or labial).12 

In the study of the relationship between age and sex 
and the place and intensity of resorption as a result of 
impacted maxillary canine, according to studies, there 
is no relationship between age and sex and place and 
severity of resorption.13

In the study of the 3D position of the impacted 
maxillary canine, according to studies, the 3D 
measurement helps to accurately illustrate the lateral 
reesorption, angle and depth of the impacted canine, 
which leads to more guidance in the treatment of 
impacted maxilla canine.7 

In the study of the relationship between the maxillary 
transverse dimension and canine palatal displacement, 
according to studies, the maxillary transverse dimension 
has no effect on the appearance of the maxillary palatal 
canine skeletally and dentally.14 

The most important factor in predicting the eruptive 
force problems of the impacted maxilla canine according 
to studies done by orthodontists are age, dilaceration, 
angle, overlap, and vertical distance to the occlusal 
plane.15 

Discussion and Conclusion

Despite the fact that CBCT enhances the diagnosis 
of these cases, its most important problem is the high 
radiation and high cost. There are solutions to reduce the 
rate of radiation, such as using smaller fov that reduces 
the rate of radiation.16 One study found that by changing 
the size-specific setting, the dose rate could be reduced 
in children and women.17 Other restrictions of the CBCT 
are its artifacts that make it difficult to interpret images. 
These artifacts are in three categories: 1. Physical types 
such as Beam, partial volume artifact, noise, hardening 
2. The patient related types like metallic streak, motion 
artifact, and 3. Scanner function types.18

According to the studies on impacted canines by 
CBCT, it was found that there was no relationship 
between canine impaction and sella tursica bridge, dentl 
follicle width of the impacted canine and risk of greater 
lateral teeth resorption, position of impacted canines 
(whether palatal or labial) and lateral teeth resorption, 
age and sex and place and intensity of resorption due 
to impacted canine, maxilla transverse dimension and 
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canine palatal displacement. It was also seen that the 
duration of treatment for impacted maxillary canine 
and maxillary canine eruptive force problems can be 
predicted by CBCT, and more guidance in diagnosis 
and treatment can be provided by precise positioning of 
the impacted teeth.
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Abstract

Introduction: Today, CBCT has found a special place in dentistry due to the quality and accuracy of images 
and information in three orthogonal, axial, sagittal and coronal planes with a lower dose than CT. The aim 
of this study was to determine the position and direction of the greater palatine canal in CBCT images in 
Ahvaz city.

Materials: CBCT images of 60 patients who were referred for various reasons were evaluated. 

All images were prepared and stored by the device (NewTom VGi, QR, Verona, Italy) and with automatic 
exposure conditions. The length and pathway of the canal was examined on both sides of the sagittal and 
coronal sections. Dimensions and canal paths were investigated and compared in men and women in 
different age groups. Finally, the information contained in the data collection form was recorded and Data 
was analyzed using software (SPSS 20 for window, SPSS Inc., Chicago, II).

Results: The mean length of the canal was 30.19 ± 4.23 mm. The mean canal length in women was 31.34 
mm and in men was 28.89 mm. In the coronal section, the most common anatomical pattern was the inferior 
pathway and in sagittal section the anterior path was the most common pattern.

Conclusion: The results of this study showed that there is no significant difference in the canal between 
male and female and between the right and left canal.

Key words: Greater palatine canal-Cone beam computed tomography 

Introduction

Greater palatine foramen is surrounded by maxilla 
bone in front, pterygoid process of the sphenoid 
foramen in the back and vertical palatine bone wall in 
middle part (1).This foramen is located posterior-medial 
relative to third molar in maxilla, and entromedial 
relative to maxilla tuberosity and hamolos ptrygoid (2). 
Greater palatine has descending palatine vessel, small 
and large palatine nerves, and lateral lower-posterior 
branches and supplies blood for nasal and paranasal 
sinuses (2,3). Anatomic knowledge of these structures 
is very important for dentists, maxillofacial surgeons, 
ear, nose, and throat specialist and other specialists in 
greater palatine canal area (3). Greater palatine nerve 

block anesthesia was described in 1927 and used for 
molar, sinus and node surgery processes (4). By blocking 
maxillary nerve, maxilla tooth anesthesia, maxilla palatal 
gum tissues, middle facial skin anesthesia, nose and 
sinus can be obtained (3,4,5). Some authors have reported 
that in the case of excess injection of analgesic in 
ptreygopalatine fossa, it will spread in fossa and leads to 
a sudden headache with a severe effect like unintentional 
numbness of the brain stem (1). Perhaps the high 
diversity in the different measurements, this injection 
has not been widely accepted by sinus surgeons (2). The 
clinician needs anatomic knowledge of greater palatine 
canal for a successful block injection and reduction of 
side-effects, but the analysis of details has been possible 
only after introducing computer tomography (CT). 
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despite various CT studies, there is a lack of integrated 
information about this issue (3). Few studies have dealt 
with the position of greater palatine canal in cone-beam 
computed tomography (CBCT). This is while CBCT 
has special position in dentistry due to the quality 
and precision of images and providing information in 
three axial, sagittal and coronal orthogonal plane with 
lower dose compared to CT and its use is increasing (7). 
Therefore, this study tries to portray the position and 
course of greater palatine canal in CBCT images. 

Material and method 

In this retrospective analytical-descriptive study, 
upper maxilla of 60 patients who referred to maxillofacial 
radiology ward of Jundi Shapoor Dentistry Faculty, 
Ahvaz, due to different causes including implant, was 
studied by using cone beam-assisted computer images. 
All images were prepared and stored by using NewTom 
VGi, QR (Verona, Italy) apparatus and automatic 
exposure. Inclusion criteria were high-quality images, 
age, gender and maxilla posterior cover. Patients with 
surgery history, or sinus tumor, sinunasal polyp or 
mid-facial trauma were excluded from the study. All 
images were evaluated by maxillofacial radiologist 
by using (NNT Viewer, QR, Verona, Italy) version 
3.00. To study the greater palatine canal length, first, 
we prepared coronal and sagittal multi-planar restored 
images by using computer topographies conducted 
with cone beam. Regarding Swirzinski method (9), in 
this study, ptreygoid canal was considered as the upper 
limit of canal, and greater palatine foramen as the 
lower limit. The soft tissue was not considered in the 
measurements. In sagittal plan, a line was drawn which 
connects ptreygoid canal to the posterior wall of greater 
palatine foramen, and another line which connects this 

canal to lower jaw in greater palatine foramen. These 
distances were measured in mm and the most straight 
line that passes the center of canal was considered. 
The mean measurement in sagittal and coronal cross-
sections was considered as the length of greater palatine 
canal. The angles in the course and changes were drawn 
in order to study the canal in sagittal and coronal plans. 
All measurements were done by software ruler, in a dim 
room on a monitor. Regarding the available information 
of patients’ gender and age, the dimensions and course 
of canal were compared in different ages’ men and 
women. Finally, the obtained data were recorded in 
data gathering form and data were analyzed by SPSS 
software (SPSS 20 for window, SPSS Inc, Chicago). 

We used descriptive statistics like mean, standard 
deviation and frequency tables, and also diagrams 
related to independent t-test and chi-square test. 

Results

The studied samples were 32 men (53.3%), and 
28 men (46.7%) with 18-60 years old and mean age of 
38.67. the greater palatine canal length varied between 
20.80-38.60, and its mean was ( 23/4 ±)19/30mm. the 
most common anatomic form of canal in sagittal plane 
was anterior course (43.3%, 26 subjects) and in coronal 
plane was lower course (41.7%, 25 subjects). 

The mean greater palatine canal length measured 
in the left and right side was compared by using paired 
t-test. The obtained results showed no significant 
difference (p=0.736). in general, mean canal length for 
men and women was compared by using independent 
t-test. The results indicated that mean canal length in 
men and women is similar and there was no significant 
statistical difference (in 0.05 level) (p=0.091). 

Group Statistics

sex N Mean Std. Deviation Std. Error Mean

avrage
female 16 31.3375 3.63325 .90831

male 14 28.8893 4.03133 1.07742

Mean canal length in women was 24.95mm to 38.50mm with 3.63mm standard deviation.
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Descriptive Statisticsa

N Minimum Maximum Mean Std. Deviation
avrage 16 24.95 38.50 31.3375 3.63325

Valid N (listwise) 16

a. sex = female

Mean canal length in men was 21.90mm to 35.35mm with 4.03mm standard deviation. 

Descriptive Statisticsa

N Minimum Maximum Mean Std. Deviation

Average 14 21.90 35.35 28.8893 4.03133

Valid N (listwise) 14

a. sex = male

Right Side Analysis Results 

Canal course 

Chi-square test was used to compare the canal course 
in sagittal and coronal plans between men and women. 
There was no relationship between gender and canal 
course in sagittal plane (P=0.552). the most common 
course in women was sagittal plane in 8 women (50%), 
and anterior course in 6 men (42.9%). There was no 
relationship between gender and canal plane in coronal 
plane (p=0.364). The most common course was seen in 
8 women in coronal plane (50%) and in lower course in 
6 men (42.9%). 

If we classify age to five 10-year classes and study 
the mean difference between different age groups by 
using ANOVA, we find that there is no significant 
statistical difference between greater palatine mean 
length in different age groups (p=0.659). 

Age classification was as follows: 

Age 1: 10-20

Age 2: 21-30

Age 3: 31-40

Age 4: 41-50

Age 5: 51-60

The most common anatomic pattern of canal in 
sagittal plane was anterior (46.7%, 14 subjects). The 
most common anatomic canal in coronal plane was 
lower course (46.7%, 14 subjects). 

Left side analysis results 

Canal course 

Chi-square test was used to compare the canal 
course in sagittal and coronal plans between men and 
women. The results showed no significant statistical 
difference and also there was no relationship between 
gender and canal course in the sagittal plane (p=0.787). 
The most common course in sagittal plane in women was 
anterior course which is seen in 7 women (43.8%) and 
lower, and lower-anterior course in 7 men (50%). There 
was no relationship between gender and canal course in 
coronal plane (p=0.677). The most common course in 
coronal plane in women (43.8%) is lower course in 7 
subjects. The common course in coronal plane in men 
was lateral-lower and middle lower paths which is seen 
in 6 subjects (42.9%). 

The length of greater palatine was 20.80 to 38.60 
and the mean was ( 58/4 ±)09/30 mm. The mean length 
of greater palatine in women was (18/±4)37/31mm and 
(73/±4)66/28mm in men. 

If we divide age into five 10-year classes, the 
difference between different age groups mean can 
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be studied by ANOVA. The results of study showed 
no statistically significant difference between greater 
palatine length in different age groups at the right side 
of the canal (p=0.430). 

Age classification 

Age 1: 10-20

Age 2: 21-30

Age 3: 31-40

Age 4: 41-50 

Age 5: 51-60 

Discussion 

Blocking maxillary nerve through greater palatine 
canal is a suitable method in palatal, periodontal and 
Caldwell-Luk surgeries and restoration of maxilla 
quadrant. This injection is also applied in hemostasis, 
and anesthesia in sinus endoscopic surgery, nasal 
posterior bloodshed, and septorhinoplasty (3,5,9). 

Baddour pointed out that this block has been 
used in general anesthesia for awake intubation (10).  
According to Wong and Sved, the definite contradiction 
for maxillary nerve block is when inflammation occurs 
around the greater palatine fossa (9). Various side-
effects will occur in the anatomy of this area due to the 
inefficient knowledge, including intravenous injection, 
nasal bloodshed, diplopia, neurologic damage, failure 
in anesthesia (incorrect angle, insufficient needle 
penetration, not detecting the right place of needle or 
intravenous injection) and insufficient anesthesia (5 & 9). 

Piagkou et.al (2012) reported that side-effects of brain 
stroke can be reduced by stimulating pterygopalatine 
ganglion in these patients (11). Other researchers pointed 
out the role of pterygopalatine ganglion in vessels 
physiology, autonomous system physiology, migraine 
pathophysiology, cluster and brain vessels spasm (3). The 
success of this technique depends on the estimation of 
correct canal position. Methathratrip et.al, and Urbano 
et.al studied the dried skull, while other researchers 
used imaging techniques like CT and CBCT (5). We 
can carefully observe greater palatine canal course by 
using CBCT (9). They studied different landmarks like 
the top bone area of ptreygopalatine fossa, rotundum 
foramen, sphenopalatin foramen, and vidian canal as the 
upper bound of the measurement, and greater palatine 

foramen as the lower bound(5). Regarding the diversity 
in canal paths, it is possible to understand the difficulty 
of passing the needle through greater palatine foramen 
to ptreyogopalatine foramen (9). 

The proposed length of the needle to enter greater 
palatine canal is 25mm (homeostasis) and 39mm 
(maxillary nerve anesthesia) (3,9). In the case of using 
standard needles, sometimes long canals reduce 
anesthesia and vice versa. Therefore, it is suitable to 
know the mean length of canal. 

A study on the corpse in Thailand calculated greater 
palatine canal length by considering 6/7±2/3mm soft 
tissue as 29/7±4/2mm. 

CT studies estimated this length as 27-40mm 
which differs according to upper bound and without 
considering soft tissue (9). 

In this study, we considered central part of vidian 
canal as the upper limit, and greater palatin foramen as 
the lower limit. The results of this research indicated 
that length of canal varies between 20.8-38.6mm and 
its mean length is 30/19±4/23 mm. mean canal length 
did not show significant difference in left and right side 
and this mean had no significant difference in men and 
women.  

In this study, the most common canal course was 
anterior in sagittal cross-section, and lower part in coronal 
cross-section. The most common course in women was 
in lower part, and in men, was first downward and then 
anterior, but there was no relationship between gender 
and canal course in sagittal and coronal cross-sections. 

Aoun et.al (2016) conducted a research in Lebanon 
in order to measure the greater palatine canal length in 
Lebanese population (5). In this research, using similar 
technique for measurement, the length of canal was 
20.82-41.60mm. there was no relationship between the 
length of greater palatine canal and patient’s age. On the 
other hand, there was no relationship between greater 
palatine canal length and both genders. Results of their 
study were consistent with our results. 

Howard-Swirzinski et.al (2010) studied the length 
and geometric models of greater palatine canal in their 
research (9). Mean canal length in their research was 
29±3mm. The most common anatomic canal pattern 
(43.3%) in the coronal plane was downward and lateral, 
and then it extends downward. In 39.5% of cases, this 
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course extends downward. In sagittal plan, in 92.9% of 
cases, the canal extends in lower anterior angle. The 
obtained results of this research about the length of 
canal are consistent with the results of our research but 
differ in the course of canal results. This difference can 
be attributed to the race or sample size differences in 
both researches. 

Tomaszewska et.al (2014)studied the greater 
palatine canal morphology in CT scan images in Poland 
(3). The mean canal length was 31/1±9/2mm. the most 
common canal course (68.4%) in sagittal plane at the 
beginning of course was downward, then in the lower-
anterior path, and in coronal plane (40.7%) was first 
in lower lateral path, and then in lower medial path. 
The results of this study is consistent with our study 
in terms of canal length. But the most common course 
in our research (43.3%) was canal course in sagittal 
plane toward anterior, and downward in coronal course 
(41.7%). The difference in the results can be attributed 
to the race or sample size differences. 

Sheikh et.al (2018) conducted a similar study in Iran 
(8). Mean canal length was 31/8±1/37mm. they pointed 
out that the length of canal shows significant difference 
by considering the direction and gender, but there was 
no significant difference between canal length and 
different age groups. The obtained results of research 
showed the sizes similar to the above study, except this 
difference that in our research, there was no significant 
difference between right and left side and both genders. 
The irregular growth of canal in the left and right sides 
may depend on the genetic and environmental factors. 

Conclusion and Suggestions 

It is necessary to have correct knowledge about 
the length of greater palatine canal and its course for 
anesthesia before maxillofacial processes. In order to 
increase the success rate and to prevent the side-effects 
related to blocking maxillary nerve through greater 
palatine canal, it is necessary to conduct CBCT before 
surgery to find the careful anatomical details and length 
of canal. 
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   Abstract 

This study discovers the opportunity of combining the clinical microbiology laboratories detection system 
with the VITEK 2 system to achieve rapid microbial identification and susceptibility testing of Pantoea spp.  
Susceptibility test results were compared for 3,925 organism antibiotic combinations. The overall rate of 
categorical agreement of direct and conventional antimicrobial susceptibility testing was 92% with less than 
3% very major and major errors combined. The mean turnaround time for identification and susceptibility 
testing was 7.5 hours (SD 3.0 hours) compared to a mean of 32.3 hours (SD 14.7 hours) for the conventional 
method. The present study concentrate on the antibacterial activity of Iron  nanoparticle synthesized using 
Beta vulgaris extracts using a different concentrations (1 mg/ml, 2 mg/ml, 3 mg/ml,4 mg/ml, against P ntoea 
spp.) and it was found that the highest concentration of Beta vulgaris iron nanoparticle gave the highest 
inhibition zone compare with the other samples.
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Introduction

Pantoea spp. is a gram-negative aerobic bacillus 
that belongs to the family Enterobacteriaceae. It is 
mainly an environmental and agricultural organism that 
inhabits water, plants, and soil. This bacterium has been 
reported and characterized hundred years ago, it has 
both commensal and pathogen humans and animals (1, 2). 
Most recently, studies related to this bacterium indicates 
the serious infections to humans, such as neonatal, 
pneumonia, peritonitis, arthritis, bacteremia like sepsis, 
as well as osteomyelitis, urinary tract infections, and 
abscesses, in addition to its infections that may possibly 
be linked with trauma that caused by penetration of 
vegetative material and also with secondary bacteremia 
or nosocomial infections that are related to medical 
equipment such as intravenous catheters or contaminated 
intravenous fluids and parenteral nutrition (3).

Recently, iron oxide nanoparticles (FeNPs) get 
the attention and the consideration of researchers 
due to its exceptional properties, such as surface-to-
volume, superparamagnetism, easy separation and its 
greater surface area in addition to its bioactivity against 
microbes. The synthesis of iron oxide nanoparticles 
from plant materials offers several benefits like eco-
friendliness and a wide and various applications because 
the synthesis protocol do not involve toxic chemicals (4). 

VITEK 2 is an automated microbiology system 
utilizing growth-based technology. The system is 
available in three formats (VITEK 2 compact, VITEK 
2, and VITEK 2 XL). All the three systems provide 
the same accommodation (colorimetric reagent cards) 
that are incubated and interpreted automatically. In this 
study, the researchers used the first format (VITEK 2 
compact) that focus on the industrial microbiology-
testing environment and has application for low and 
middle volume clinical laboratories (5, 6).  
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The study aimed to synthesize iron nanoparticles 
from iron oxide and Beta vulgaris extract, characterized 
them and test its bioactivity tracts and test its 
antimicrobial activity against Pantoea spp.  

Methodology 

Biosynthesis of Iron nanoparticles 

The fresh fruits s of Beta vulgaris crop was 
collected locally. The fruits were washed with tap 
water for several times to remove the contaminant, after 
that, 10 g of the fruit was taken, cut into small pieces, 
immersed in 100 mL of distilled water and heated up to 
80°C for 30 min. Then the hot solution was filtered to 
get the Beta vulgaris extract. The extract was stored in a 
refrigerator at 4°C for 24 hrs. After that, 10 mL of fruit 
extract was added dropwise to 0.01 M aqueous solution 
of Iron oxide. The mixture was kept with continuous 
mixing for 10 min to get collides and a dark black colour 
visually observed which indicates the formation of iron 
nanoparticles (FeNPs) (7).

Identification of Pantoae spp. by means of 
Vitek®2 compact 

Pantoae spp. isolates were cultured on nutrient agar 
and were incubated for 24 hrs at 37 °C to get single 
colonies, after isolation of bacterial colonies on culture 
media; isolates were identified by means of Vitek®2 
compact auto analyzer. The system manufactured by 
(BioMerieux, USA), the analysis was carried out in 
Public health lab in Najaf as suggested by Darbandi in 
2010(8) and confirmed by Yahya and Ghosoon in 2016(9).

Antibiotic susceptibility testing

Antimicrobial susceptibility testing was carried 
using Kirby-Bauer disc diffusion method using Mueller-
Hinton agar as recommended by the Clinical Laboratory 
Standard Institute (10). The result of antimicrobial 
sensitivity and their corresponding concentrations are 
shown in table 1.

Table 1: Antibiotic sensitivity and correspondent 
concentrations to Pantoae spp.

No. Compound Concentration 

1. Gentamicin 10 mcg

2. Ciprofloxacin 10 mcg

3. Amikacin 10 mcg

4. Vancomycin 30 mcg

5. Nitrofurantoin 100 mcg

6. Rifampicin 5 mcg

7. Trimethoprim 1.25 mcg

8. Suphamethoxazole 23.75 mcg

9. EDTA 980 mcg

10. Imipenem 10 mcg

11. Ampicillin 25 mcg

12. Cloxacillin 5 mcg

Anti Bacterial

The bacterial suspension with moderate turbidity 
was inoculated on Mueller-Hinton plates and were 
incubated for 18-24 hrs at 37 °C, the susceptibility 
and the resistance of the Pantoea spp. was measured 
to each antimicrobial agent with four different FeNPs 
concentrations (1, 2, 3, and 4 mg/ml) as well as the 
fruit extract, and Iron oxide, the results were interpreted 
according to MacFaddin 2000 criteria (11). 

Results and Discussion

Table s shows Vitek 2 results for Pantoea spp., the 
compact system that was used had several advantages, 
it can be identified within 6 hrs comparing with other 
traditional methods that required two or three days, 
besides that it has a high level of automation, simple 
methodology, and taxonomically. The test was carried 
out as explained by Ibrahim and his coworkers (12), this 
method was improved by Micek and his coworkers in 
2005 (13).

Table 2: Vitek 2 results for Pantoea spp.

Biochemical Details
2 APPA - 3 ADO - 4 PyrA + 5 IARL - 7 dCEL + 9 BGAL +
10 H2S - 11 BNAG + 12 AGLTp - 13 dGLU + 14 GGT + 15 OFF +
17 BGLU + 18 dMAL + 19 dMNE + 20 dMNE + 21 BXYL - 22 BAlap -
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23 ProA - 26 LIP - 27 PLE - 29 TyrA - 31 URE - 32 dSOR -
33 SAC + 34 dTAG - 35 dTRE + 36 CIT - 37 MNT - 39 5KG -
40 ILATK + 41 AGLU - 42 SUCT + 43 NAGA + 44 AGAL - 45 PHOS -
46 GlyA - 47 ODC - 48 LDC - 53 IHISa - 56 CMT + 57 BGUR -

58 O129R + 59 GGAA - 61 IMLTa - 62 ELLM - 64 ILTa +

The antibiotic sensitivity test for pantoea spp. shows 
high sensitivity against Gentamicin, Ciprofloxacin, 
Amikacin, Nitrofurantoin, EDTA, and Imipenem, 
while it exhibit resistant activity against Vancomycin, 
Rifampicin, Ampicillin and Cloxacillin as shown in 
Table 3. 

Table 3: Antibiotic Sensitivity

No. Compound Concentration Sensitivity

1. Gentamicin 10 mcg S

2. Ciprofloxacin 10 mcg S

3. Amikacin 10 mcg S

4. Vancomycin 30 mcg R

5. Nitrofurantoin 100 mcg S

6. Rifampicin 5 mcg R

7. Trimethoprim 1.25 mcg I

8. Suphamethoxazole 23.75 mcg I

9. EDTA 980 mcg S

10. Imipenem 10 mcg S

11. Ampicillin 25 mcg R

12. Cloxacillin 5 mcg R

                    *I=insurance, R= resistance, S= sensitivity

The color of iron nanoparticles (FeNPs) solution 
was black, while the iron oxide solution was yellow, and 
the Beta vulgaris extract most like brownish read, the 
difference in colors is shown in figure 1.

Figure 1: Color Changes of: A- FeNPs, B- Iron Oxide C- 
Beta vulgaris extract

Cont... Table 2: Vitek 2 results for Pantoea spp.

UV-Vis Spectra was carried to FeNPs solution; 
it shows a peak at 380-420 which confirm the 
coordination between the organic extract with iron ion 
and the formation of FeNPs. Also, color changing can 
be considered as a confirmation of the formation of iron 
nanoparticles (14).

Methods which utilize biological materials such 
as plants prove an effective way for the synthesis 
of nanoparticles, the use of plants possess several 
advantages such as, easy scale-up for large-scale 
synthesis and cost-effectiveness. Besides, plant extracts 
may act both as reducing agents and stabilizing agents 
in the synthesis of nanoparticles (15).

Figure 2 shows the inhibition zone of pantoea spp. 
by nano particle , extract , oxide and D.W, while figure 
1 shows the antibacterial activity against Pntoea spp. for 
FeNPs, iron oxide and Beta vulgaris extract. The test 
was carried out using four concentrations (1 mg/ml, 2 
mg/ml, 3 mg/ml and 4 mg/ml) to each one. It was found 
that the inhibition zone increased with the increases of 
concentrations. The inhibition zone for 1 mg/ml was 0.8 
cm, for 2 mg/ml was 1.2 cm, for 3 mg/ml was 1.9 cm, 
and for 4 mg/ml was 2 cm. 

Figure 2: The inhibition zone of solutions
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Figure 3: Antibacterial activity of:

1. Iron oxide nanoparticles      2. Beta vulgaris 
extract       3. Iron Oxide 

The results in this research indicate the high 
bioactivity of FeNPs against Pntoea spp. comparing 
with iron oxide and Beta vulgaris extract, the researcher 
recommends testing the bioactivity of iron nanoparticles 
against different types of microbes and even cancer 
cell lines that affect on humans and animals. Also, the 
researchers recommend using Beta vulgaris extract 
for the synthesis of different metal nanoparticles like 
copper, titanium, cobalt, zinc, cadmium and test their 
nanoparticles bioactivities.
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Abstract

Introduction: Elderly people are a large part of the country, and if they could provide their comfort and 
comfort, they helped to improve their quality of life.

The aim of this study was to assess the quality of sleep in the elderly based on the standard Pittsburgh Sleep 
Quality Index, systematic review and meta-analysis.

Materials and Method: This review study was performed based on the PRISMA transcripts protocol. The 
bases of ISI, Cochrane Library, Google Scholar, Pubmed, Scopus, were searched independently by two 
researchers using MeSH keywords between 2008 and 2019. Data were analyzed using meta-analysis and 
STATA software. In order to study the heterogeneity, Q and index I2 were used in the studies.

Result: 100 papers were found. Ultimately, 19 good quality articles entered the systematic review process. 
The accumulation chart of the mean paternal sleep quality scores showed that this level 12.37 (11.53-13.21) 
was. Meta regression Pittsburgh Sleep Quality study was performed in terms of sample size and year of 
study, and the value of P-value was equal to the value (P <0.001), which shows that in studies with increasing 
years and with increasing sample size, the score is decreasing Which is statistically significant.

Conclusion: In order to improve the sleep quality of the elderly, physical activity such as daily exercise such 
as walking can be used, which can improve the quality of sleep in the elderly.

Keywords: Sleep Quality, Elderly, Iran, PSQI

Introduction

One of the important environmental determinants 
undeniably affecting patients’ sleep quality in a hospital 
is the ward in whichthe patient is hospitalized. Different 
causes have been reported to disturb the sleep quality in 
different wards of a hospital (1). Patients admitted to the 
internal wards suffer from problems such as dyspnea, 
coughing, and enuresiswhich are difficult problems 
to control and sometimes frustrate and depress the 
patients (2). Hospital-born noise pollution (e.g. by other 
patients present in the room and their companions) is 
considered to be the main cause of sleep disorder in 
the internal wards (3). However, Hofhuiset al. (2012) 

reportedthat the main causes of sleep disturbance in 
special hospital wards arepain, light, sound, delirium, 
ventilator and patient’s discomfort (3). Bihari et al. 
(2012) describedthe sleep disturbance in special hospital 
units as a common problem which is under influence 
ofvarious environmental and non-environmental factors 
such as telephone ringing, steroid drugs, pre-admission 
sleep status, and patient’s gender (4). According to 
Antith et al. (2007), sleep disorder and deprivation are 
common in patients hospitalized in special units, and the 
noises and inappropriate dark-light cycleare two main 
factors contributing to sleep disorder in this condition 
(5). In the study of Zakeri Moghadam et al on patients 
hospitalized in cardiac care unit, environmental factors 
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such as phone ringing, staff and patientstalking, and 
noises by equipment were the most important factors 
affecting sleep quality during admission (6). Importantly, 
sleep disorders negativelyimpact the outcomes of the 
diseases, predispose to disorders such as coronary artery 
disease, as well as mood disorders such as depression 
and anxiety, and increase the risks of ill-health and 
mortality (7-9). In this regard, Parque et al. (2014) 
mentioned that sudden environmental changes (such 
as hospitalization) can itself lead to sleep disturbances. 
Studies on sleep disorders in hospitalized patients have 
recently assertedthatmanaging impaired sleep cycle and 
assessing sleep quality in hospitalized patients have to 
be parts of patients’routine caresuch as measuring vital 
signs (7). 

Meta-analysis studies are used to make conclusion 
regarding various results obtained on a specific issue 
in order to achieve a unitopinion (10-11). The aim of this 
study was to assessing the quality of sleep inIranian 
elderly people by the standard Pittsburgh Sleep Quality 
Indexbased on systematic review and meta-analysis 
method.

Method

This systematic review and meta-analysis was 
conducted without any time limits up until March 2019 
following Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) protocol. The 
five steps of the study included initial design, literature 
search, and collection and review the articles regarding 
inclusion criteria, qualification of articles, and finally 
data analysis. In order to prevent publication bias, the 
searches were independently conducted by two of the 
researchers, and the results of the studies were combined 
by a third scholar.

Search strategy

In order to obtain studies related to the research 
question, a comprehensive search was conducted in 
the national and international scientific resources (i.e. 
Magiran, Iran Medex, SID, Iran Doc, Scopus, PubMed, 
Science Direct, Cochrane, Web of Scienceand the 
Google scholar search engine).No time limits were 
considered, and articles were gathered up until March 
2019. 

According to the research question, the keywords 
included Pittsburgh Sleep Quality Index (PSQI) and 

sleep quality in Iranian elderly. These keywords were 
first searched separately, and then search operators were 
used to conduct comprehensive combinational searches. 
At the end and in order to find relevant articles, all 
references of the articles were also reviewed and in case 
of being relevant and non-repetitive, their full texts were 
provided to the researchers for evaluation.

Meta-analysis inclusion criteria

Original research papers assessing the quality of 
sleep in Iranian elderly and reportingthePittsburgh’s 
mean total sleep quality score were included.

Selection and qualification of the articles

The STROBE checklist was used to evaluate the 
articles [10]. Each part of the checklist was individually 
scored between 0 and 2 by two of the authors. Based 
on the scores obtained from the checklist, the quality 
of the articles was divided into three groups: weak, 
moderate and goodwith scores of 1-15, 16-30, and 31-
44 respectively. Articles that received a good score (i.e. 
at least 16) were included into the meta-analysis.

Measurement tools used in the articles

In the final included papers assessing sleep 
quality in Iranianelderly, 19 studies had used the 
PSQIquestionnaire. This questionnaire has nine 
questions organized in seven sections: mental sleep 
quality, late sleep, sleep adequacy, sleep cycle, sleep 
disturbance, using hypnotic drugs and impaired daily 
function. Each section is assigned a score between 1 to 
3 with the score1, 2, or 3 representingnormal, mild,and 
moderate-severe problems respectively. The maximum 
score of the questionnaire is 21 and the minimum score 
is zero (1-3). The score of < 5 representsnormal sleep 
status, and a score >5 indicates poor sleep quality. The 
higher scores reflected lower sleep quality (1-3).

Data extraction

The extracted variables from each article included 
the first author’s name, the year and the location of the 
research, sample size, gender of the participants, and 
finally the total and subscale mean scores of PSQI. The 
data was initiallyrecorded into a checklist designed by 
the researcher.

Statistical analysis

Considering the type of the data to be synthesized, 
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there was no need to determine publication bias 
bydrawing the funnel plot. The I square (I2) index was 
used to calculate the heterogeneitybetween the studies 
for the total and subscale mean PSQIscores. 

Results

One-hundred articlesrelatedto the research question 
were retrieved in the initial search. Two independent 

researchers checked the titles and abstracts for 
identifying relevant articles. In case of being related, 
then the full texts of the articles were prepared. After 
a complete review of the full texts, 25 duplicates, 25 
unrelated articles, and 31 articles with inadequate data 
were omitted from the study. Finally, 19 good-quality 
articles entered the systematic review process.

Table 1. Specifications of the studies reporting Pittsburgh Sleep Quality Index in Iranian elderly

Number of 
elderly women

Number of 
elderly menSample sizeLocation Year AuthorRef number

61.030.091.0Isfahan 2015.0Rezaei 14

36.041.077.0Hamedan 2008.0Hosein Abadi 15

24.014.038.0Shiraz 2010.0Ahmadi 16

20.010.030.0Isfahan 2017.0Haj Bagheri 17

0.028.028.0Babol 2018.0Pour Habib18

--46.0Ardabil 2015.0Nasiri 19

41.036.077.0Isfahan 2014.0Abdollahzadeh 20

--86.0Bandare-e-Abbas2016.0Khashoo21

221.0139.0360.0Ilam 2016.0Borji 22

--24.0Karaj 2017.0Memarian 23

0.030.030.0Semnan 2016.0Bahrami 24

--98.0Kermanshah2015.0Sheikhi 25

--30.0Kermanshah 2015.0Hedayat 26

45.00.045.0Arak 2016.0Khajavi 27

--64.0Tehran 2019.0Giou 28

36.041.077.0Tehran 2010.0Hosein Ababdi 29

17.017.034.0Semnan 2017.0Bahrami 30

101.099.0200.0Yazd 2017.0Mirzaei 31

--100.0Tabriz 2014.0Beirami 32
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The heterogeneity rate in this study was 30.1%which 
is a low heterogeneity index. Accordingly, I2indices of 
≤ 25%, 26-50%, 51-75%, and 76-100% indicate low, 
moderate, significant, and high degrees of heterogeneity 
respectively (12-13). The total number of samples was 
1535 elders giving the average sample size of 81 per 
study. Table 1 shows the characteristics of the studies, 
and table 2 summarizes the mean scores for various 
dimensions of PSQI.

Table 2. Pittsburgh Sleep Quality Mean Scores

Variables Number of 
articles Mean score 95% CI I2 P value 

Mean score of the quality of mental sleep 15 1.94 1.2-73.13 0 0.569

The mean score of hidden sleep 14 2 1.2-78.23 0 0.627

The mean score of sleep duration 15 2.2 2-2.4 0 0.907

The mean score of sleep adequacy 15 1.8 1.2-56.04 0 0.957

The mean score of sleep disorders 15 1.88 1.2-74.03 0 0.569

The mean score of using hypnotic drugs 14 1.26 0.94-1.58 31.6 0.123

The mean score of daily function  14 1.55 1.1-34.77 51.2 0.014

Figure 1 shows the forest plot for the mean score of 
Pittsburgh sleep quality (12.37, 95% CI: 11.33-53.21). 
The meta-regression of Pittsburgh sleep quality score 
based on sample size and the year of study delivered P- 
values of<0.001. According to this, with increasing year 
and the sample size, the sleep quality score significantly 
decreased (Figure 2-3).

Overall  (I-squared = 13.6%, p = 0.297)
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Figure 1. Theforest plot of the Pittsburgh sleep qualitymean scores
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Figure 2.Pittsburgh sleep quality meta-regression based on 
the study year of publication

Figure 3.Pittsburgh sleep quality meta-regression based on 
the sample size

Discussion

Elders constitute a major part of Iran’s population. 
Providing this populationwith comfort and convenience 
may help to improve their quality of life.The aim of this 
report was to evaluating sleep quality in Iranian elders 
based on the standard PSQI questionnaire based on 
systematic review and meta-analysis method.

The present study showed that the elderly had sleep 
problems. In the studies of Ezadi et al(33) and Imani 
et al. (34) on elderly, sleep quality decreased with age 
which is consistent with the results of the present study. 
With increasing age, emotional tensionsmay delay 
night sleep and cause frequent awakening during sleep. 
On the other hand, medicationsused for the treatment 
and control of chronic diseases can affect the quantity 
and quality of sleep in eldersincreasing the risk and 
susceptibility toprimaryand chronic sleep disorders 
such as obstructive apnea (22). Jacobs et al.also found that 
cognitive-behavioral therapiessuch as sleep deprivation 
can improve sleep latency and adequacy in elders (35).

Our results showed that the sleep quality score of 
the elderly wasundesirable indicating sleep disorders 

5
10

15

0 100 200 300 400
Ntotal

95% CI Fitted values

in this population. In the study of Borji et al, they 
showed that more than half of studied elders had poor 
sleep quality (22). In the study of Rezaei et al. (1392), 
90.1% of the elderly living in an elder’s house in 
Isfahan had poor sleep quality (14) which is consistent 
with the results of the present study. Therefore, primary 
preventive measures should be implemented in order to 
prevent sleep disorders in Iranian elders and improve 
their quality of sleep (14, 22). Depression and anxiety are 
frequently encountered psychiatric problems in elders 
due to the disabilities and physical symptoms related 
to diseases in this population (23). Physical activity can 
improve the quality of sleep by increasing the duration 
of sleep and decreasing sleep latency (24). 

Conclusion

In order to improve elder’s sleep quality, physical 
activities such as daily exercisesand walking can be 
placed in their daily routine.
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Maternal and Fetal Outcome in Patients with History of 
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Abstract

Background: PCOS among women at childbearing age is the most common endocrine disorder. Women 
with PCOS usually suffer from infertility, but when they conceive, there might be different complications 
during pregnancy, delivery, or postpartum on both the mother and the newborn that need to be discussed. 

Objectives: This study conducted to identify the maternal and neonatal multiple outcomes of polycystic 
ovarian syndrome. 

Materials and Method: A hospital based prospective cohort study was carried out in Salah Al-Din 
general hospital between 1st of Feb 2018 and 31st of Aug 2018.Two groups (PCOS women and Non 
PCOS women) were recruited for this study. Sample size was calculated by using Epitools epidemiological 
calculator depending on national figure of polycystic ovarian syndrome with adding an extra 10% to cover 
questionnaire errors; the total sample size will be 50 for each group of the study. Data collected using a 
special questionnaire conducted for the purpose of the study, and an appropriate statistical analysis using 
appropriate tests was conducted.   

Results: A total of 100 pregnant women were participated in this study and divided into two groups, 
polycystic and non-polycystic women. Majority (88%) of polycystic women shows typical ultrasound 
picture of polycystic ovary, of which 86% required assisted reproductive technology to get pregnant. 
Multiple outcomes found to be significantly higher among polycystic pregnant women than non-polycystic 
pregnant women. these outcomes includes gestational diabetes ( P value = 0.0061, RR= 16.o, 95% CI =2.2-
116.1), preeclampsia ( P value = 0.0023, RR=2.6, 95% CI =1.4-4.8) , cesarean delivery ( P value= <0.0001), 
premature baby (P value = 0.009, RR= 14.0, 95% CI = 1.9-102.4), and neonatal intensive care unit admission 
( P value = < 0.0001, RR= 4.1, 95% CI=2.2-7.5). 

Conclusion: Multiple outcomes are significantly associated with PCOS that may affect the health of mother 
and newborn infant. Findings which are consistent with other published studies findings.  

Key words: PCOS, maternal, outcomes, gestational diabetes, preeclampsia, neonatal. 

Introduction: 

Polycystic ovary syndrome (PCOS) is a very common 
hormonal disorder affecting women at reproductive age. 
Women affected by this disorder have elevated level of 
androgens which known as (male hormones), with other 
biochemical and clinical disturbances that represent its 
phenotype including: insulin resistance, excess weight 
gain and menstrual disturbances. Girls born to women 
with PCOS have high risk to have the same problem in 
the future without clear explanation to this attitude. 

Symptoms of PCOS are mainly due to hormonal 
changes that causes hirsutism, menstrual disturbances, 
and excess weight gain. But the main presenting symptom 
for this disorder in women after marriage is infertility, 
early abortion, and pregnancy loss, for this reason 
PCOS is considered as the main cause of infertility in 
women all over the world including Iraq. PCOS is a risk 
factor for different other cardiovascular, endocrine and 
even psychosocial disorders that need further attention. 
Diagnosis of the disease depends on exclusion of other 
possible causes of the clinical findings and meeting the 
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diagnostic criteria which are differ according to the 
literature depended. Although there is no final treatment 
for PCOS, many medications can be used to control 
the disturbances and treat infertility. But even with 
such management lines, PCOS still considered as a risk 
factor for many maternal and fetal problems that need to 
be studied well. 

Rationale: Women with PCOS usually suffer from 
infertility, but when they conceive, there might be 
different complications during pregnancy, delivery, or 
postpartum on both the mother and the newborn that 
need to be discussed. 

Aim: This study was conducted to: 

Identify the maternal complications of women with 
PCOS in comparison to normal women pregnancy.  

Identify the fetal complications for neonates born to 
women with PCOS in comparison to neonates of normal 
women. - Identify the associated signs and symptoms in 
pregnant women with PCOS in comparison with normal 
women.

 Study design & settings 

A hospital based cohort study was carried out in 
Salah Al-Din general hospital in Salah Al-Din province 
between 1st of Feb 2018 and 31st of Aug 2018.

Inclusion criteria 

A total of 100 pregnant women of which 50 
complaining from PCOs and another 50 not complaining 
from PCOs were recruited for this study. 

Exclusion criteria 

All Pregnant women who refuse to participate were 
excluded from the study. 

Data collection   

Data was collected using a special questionnaire 
prepared for the purpose of the study. All pregnant women 
enrolled in this study were interviewed by the researcher 
himself to fill the questionnaire. Multiple variables 
included in this questionnaire such as demographic 
variables, diagnosis of PCOs, maternal obstetrical 
variables, and neonatal variables. Demographic variables 
such as name, age, phone number, and residency (Rural 
or Urban) were reported for all participants. Diagnosis 

of PCOs among participants was depending upon the 
results of hormonal assay, clinical presentations, and 
ultrasound findings.. High androgen levels, menstrual 
cycle irregularities, and cysts on the ovaries are the 
main three symptoms of PCOs among women. PCOs 
considered when the pregnant women having at least 
two of this symptoms.(2)On other hand, those pregnant 
women without these symptoms considered non-PCOs. 

Aim of the study was explained for the study 
participants and verbal informed consent was taken 
from them. The study was approved by the research 
ethics committee of Tikrit university medical college. 

Statistical analysis    

Statistical Package for Social Sciences (SPSS) 
version 23 was used for data entry and analysis. 
Interpretation of the results was presented in the form of 
mean ± standard deviation, frequencies as percentages, 
and multiple contingency tables. Appropriate statistical 
tests were performed, Chi-square was used for 
categorical variables and Fishers exact test was used 
when more than 20% of expected variable was less than 
5, Paired T test were used to compare between the means 
of the two groups, and relative risk were calculated by 
using MedCalcs relative risk online calculator.(3) In all 
statistical analysis the level of significance (p value) sets 
at ≤ 0.05. Statistical analysis of the study was done by a 
Community medicine specialist. 

Results

A total of 100 pregnant women of which half 
of them were suffering from PCOS (n=50), while 
the remaining were non PCOS pregnant (n=50). No 
significant statistical differences (P=0.348) between the 
mean age of both study groups was reported. Similarly 
no significant differences (P= 0.41) reported between 
the study two groups regarding the residence of the 
participants. On other hand the parity (≥1) among the 
PCOS pregnant women was significantly (P=<0.0001) 
lower than that among non PCOS pregnant women, 
while the risk of abortion was significantly (P=0.0042) 
higher (74%) than that reported among non PCOS 
(46%). All these details are reported by table 1. 
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Table 1: Demographic &Obstetric details 

 PCOS Non-PCOS P value 

Age 
Mean 33.7 34.5 

0.348 
SD 4.5 3.98 

Residency 
Urban 19 38.0% 23 46.0% 

0.41 
Rural 31 62.0% 27 54.0% 

Parity 
≥1 34 68.0% 50 100.0% 

<0.0001 
Zero 16 32.0% 0 0.0% 

Abortion 
Abortion 37 74.0% 23 46.0% 

0.0042 
No Abortion 13 26.0% 27 54.0% 

Approximately, two thirds (60%) of PCOS women participating in current study shows positive hormonal 
assays indicating the diagnosis of PCOS. Majority (92%) of PCOS women participated had a history of menstrual 
irregularities with predominance of Oligomenorrhea (64%). Ultrasound findings reported that 88% of Participated 
PCOs women show the typical ultrasonic picture of PCOS. Details were shown in table 2. 

Table 2: Clinical profile of PCOS pregnant women 

Clinical profile
Count

PCOS

%

Hormonal Assay
Yes 30 60

No 20 40

Obesity
Yes 38 76

No 12 24

Hairsutism
Yes 39 78

No 11 22

Menstrual
Irrigularities

Yes 46 92

Oligomenorrhia 32 64

Amenorrhia 14 28

No Irrigularities 4 8

Ultrsound findings
Yes 44 88

No 6 12

Majority (86%) of PCOS women get pregnant 
by induction methods, a percentage significantly 
(P=<0.0001) higher than that reported among non PCOS 
women (2%), on other hand spontaneous pregnancy 

was significantly (p=<0.0001) higher (98%) among non 
PCOS women than PCOS women (14%), details shown 
in figure 1. 
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Figure 1: Details of the pregnany occurrence among both PCOS and 

Non PCOS pregnant women 

Among antenatal complications, gestational diabetes was significantly (P= 0.0061) higher among PCOS pregnant 
than non PCOS pregnant women, preeclampsia was significantly (P= 0.0023) higher in PCOS pregnant women than 
non PCOS pregnant. While hyperemesis gravidarum, and twin pregnancy was  not significantly different among the 
two study groups with P value of 0.30, and 1.0 respectively, details shown in table 3. 

Table 3: Prenatal maternal outcomes 

PCOS Non PCOS 
RR 95% CI P value 

Count % Count % 

Gestational 
DM 

Yes 16 32.0 1 2.0 
16.0 2.2-116.1 0.0061 

No 34 68.0 49 98.0 

Preeclampsia 
Yes 26 52.0 10 20.0 

2.6 1.4-4.8 0.0023 
No 24 48.0 40 80.0 

Hyperemesis 
Gravidarum

Yes 34 68.0 29 58.0 
1.17 0.866-1.58 0.3 

No 16 32.0 21 42.0 

Twin 
Yes 1 2.0 1 2.0 

1.0 0.06-15.54 1.0 
No 49 98.0 49 98.0 

Among postpartum maternal outcomes, no significant differences reported between the two groups, as shown in 
Table 4. 

Table 4: Postnatal maternal outcomes 

Count 
PCOS Non PCOS 

RR 95% CI P value 
% Count % 

Post-Partum 
Hemorrhage 

Yes 27 68.0 19 38.0 
1.42 0.91-2.19 0.114 

No 23 32.0 32 62.0 

Instrumental Delivery 
Yes 0 0.0 1 2.0 

0.33 0.01-7.99 0.497 
No 50 100.0 49 98.0 

Perineal Tear 
Yes 2 4.0 1 2.0 

2.00 0.18-21.35 0.566 
No 48 96.0 49 98.0 

86 %
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Mode of delivery was significantly (P=<0.0001) 
different among the two groups, being done 
predominantly (76%) by caesarian section among PCOS 
women, and (96%) by normal vaginal delivery (NVD) 
among non PCOS women. Premature baby, need for 

neonatal intensive care unit, and neonatal abnormalities 
was significantly higher among babies born to PCOS 
women than non PCOS women with P value of 0.009, 
< 0.0001, and < 0.0001 respectively. The details are 
shown in Table 5. 

Table 5: Details of neonatal outcomes 

PCOS Non PCOS 

RR 95% CI P value Count % Count % 

Premature baby  (preterm 
Birth) 

Yes 14 28.0 1 2.0 
14.0 1.91-102.47 0.0094 

No 36 72.0 49 98.0 

Neonatal 
Intensive Care Unit 

Yes 37 74.0 9 18.0 

4.1 2.22-7.59 <0.0001 
No 13 26.0 41 82.0 

Neonatal 
Abnormalities 

Yes 32 64.0 8 16.0 
4.0 2.05-7.80 <0.0001 

No 18 36.0 42 84.0 

Discussion 

PCOS among women at childbearing age is the 
most common endocrine disorder .(4) it is considered 
as an initial risk factor for adverse pregnancy 
outcomes (5, 6) However, impact of PCOS in pregnancy 
regarding maternal and fetal outcomes are limited and 
inconclusive.(7) Some studies reported that PCOS had 
no influences on pregnancy outcomes.(8, 9, 10,11) On other 
hand other studies reported that PCOS pregnant women 
experiences a variety of adverse pregnancy outcomes.
(12,13,14) Furthermore, other studies suggested increased 
risk of adverse fetal and neonatal outcomes among 
women with PCOS.(9,11,15)

In Current study approximately one third (32%) of 
PCOS pregnant women are nulliparous. A finding that 
is lower than that reported by Roos et al (16) who found 
that 52.5% of PCOS pregnant women are nulliparous, 
Anwary et al(17) who reported that 90% of PCOS women 
are nulliparous, Xiao et al(18) who reported that 96% 
of pregnant women with PCOS are nulliparous, and 
Omokanye et al (19) who reported that 64.5% of PCOS 
pregnant women are nulliparus. On other handKhosho 
et al (20) reported that 13.79% of PCOS pregnant women 
with regular menstruation were nulliparous, a finding 

that is lower than our finding.  

Current study reported that 74.0% of PCOS women 
had a history of ≥ 1 abortion. A finding that is higher than 
that reported by Anwary et al (17) who found that 10.0% 
of PCOS women had a previous history of abortion, 
Wang et al (21) who reported that 27% of PCOS women 
had a risk of one or more than one abortion, Yan et al 
(11) who reported that22.7% of PCOS women will have 
a history of abortion, and Klevedal et al(22) who reported 
that 42.9% of PCOS women had a history of abortion.

Majority (86%) of PCOS pregnant women in current 
study get pregnant by assisted reproductive technology. 
A finding that is higher than that reported by Xiao et al 
(18) who found that 13.9 % of PCOS women had history 
of assisted reproductive technology, and Roos et al(16) 
who reported that 13.6% of PCOS pregnant women had 
assisted reproductive technology.  

One third (32.0%) of PCOS pregnant women 
participating in current study develops gestational 
diabetes. This finding is higher than what is reported by 
Yan et al(11) who found that 1.5% of PCOS women have 
gestational diabetes, Xiao et al(18) who found that 18.2% 
of PCOS women have gestational diabetes, Haakova 
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et al(22) who found that 4.9% of PCOS women have 
gestational diabetes, and Roos et al(16) who found that 
2.01% of PCOS women have gestational diabetes. Also 
Boomsma et al(23), Qin et al (74), and Kjerulff et al(24) had 
reported that risk of gestational diabetes is three times 
higher in women with PCOS.       

Conclusion

Multiple outcomes are significantly associated 
with PCOS that may affect the health of mother and 
newborn infant. Findings which are consistent with 
other published studies findings. 
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Abstract

Background: Drugs and many traditional medicine compounds have long been used to accelerate the wound 
healing process. We investigated the effect of honey and nitroglycerin on wound healing.

Materials and Method: The rats were randomly divided into 4 groups of Control, Nitroglycerin, Honey, and 
Phenytoin. After the injury of animals in each group, except for the control group, the dressings with related-
drugs were opened-up daily.T he wound was accessed on days 1,4,8,12,16, and when it was completely 
healed. At the same time, a sample of wound was collected at each stage for histological examination.

Results: wound healing period in honey and nitro glycerin groups was significantly shorter than control and 
phenytoin groups. improvement in inflammation and epithelial formation, were not statistically significant.

Conclusion: It seems that honey and nitroglycerin cause faster wound healing. However, more studies are 
needed to investigate the effects of these drugs as well as their synergistic use on the wound.

Keywords: wound, honey, nitroglycerin, phenytoin.

Introduction

The ulcer, is defined as a disorder in the normal 
anatomical structure of the skin. Therefore, the 
improvement is a complex process which leads to the 
reconstruction of the anatomy as well as the continuity 
of its performance.1,2The wound healing mechanism 
includes the following phases: bleeding phase, 
inflammatory phase, proliferation phase, maturation and 
reconstruction phase.3Numerous factors of the body can 
contribute to wound healing.4

Honey as a antioxidant and anti microbial dressing can 
speed up wound healing and prevent wound infection.5,6  

Honey is useful in treatment of acute ulcers and mild 
to moderate burns with superficial thickness.7The 
use of nitroglycerin, is due to its metabolite which is 
nitric oxide (NO), which causes vasodilatation which 
accelerate the recovery of damaged cells.8Nitric oxide 
also affects various levels of wound healing including 
angiogenesis, inflammation, cell proliferation, matrix 
sedimentation, and regeneration.9Studies have shown 
that topical use of compounds which have the power 
to inhibit the free radicals (e.g. NTG), significantly 
improves wound healing and protects tissues against 
oxidative damage.10Considering that no effective 
medication has yet been introduced for wound healing, 
and it has been shown that honey has antimicrobial and 
anti-inflammatory properties, it is likely to be effective 
in wound healing. Therefore, in this study, the effects of 
honey and nitroglycerin as topical use were evaluated 
using physiological and histological tests on rats’ ulcers 
and then were compared with the effect Phenytoin 1%.
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Method

Research environment and study setting 

After obtaining approval from the Ethics 
Committee of Kerman University of Medical Sciences 
(NO=96000058) this interventional-experimental and 
double blind study was conducted on 80 adult male 
Wistar rats weighing approximately 200-250 grams 
and aged about 3 months old at  physiologic & clinical 
research center of Kerman university of medical sciences, 
Iran. The personnel who was performed dressing and 
who was assessed the healing of wound was blind about 
administered treatments. 20 rats randomly inserted 
in each group; 1-Control group or untreated wound 
group,2- Honey group: After being wounded, animals 
were treated with open honey dressing with a thickness 
of 3 mm from day zero.3-TNG 2% group: After being 
wounded, animals were treated with TNG 2% from day 
zero.4-The positive control group or the Phenytoin 1% 
group: After being wounded, animals were treated with 
Phenytoin 1% from day zero.

The honey which was from the city of Rabor 
in Kerman province, was prepared as an ointment. 
Glyceryl tri-nitrate was also obtained from Dorsa Drug 
Company and turned into a 2% ointment by Kerman 
Pharmaceutical Faculty. Both ointments were dressed 
on the wounds once a day with a thickness of 3 mm.

The mice were first anesthetized by sodium 
thiopental and their back hair was shaved off. The 
wound was then inflected to an area of 1.5 cm² behind 
the vertebral column in a sterile condition using a scalpel 
and surgical scissors. The depth of the wound was at the 
level of dermis and hypodermis.

Wound healing was assessed by measuring the mean 
of the wound surface area, the percentage of wound 
healing, the time needed to complete the wound closure, 
the regional density of the vessels, and the growth of the 
epidermis.

The surface of the wound was measured on days 
1, 8, 16 after it was made. A scoring plot (here’s a 
checkerboard) was placed next to the scar and photos 
were taken from it. Then the area of the wound was 
calculated from the image with the Digimizer software 
and the percentage of recovery was calculated according 
to the following formula:Percentage of recovery = 100 - 
Percentage of ulcers

Histological specimens were prepared from the 
surface of the wound on days 4, 8, 12, 16, and the 
last day and sent to the pathological laboratory for 
histological studies.

Statistical Analysis

To analyze quantitative variables between pre 
and posttest, ANOVA was used in each group.Post-
hoc tests were used if the results of the ANOVA test 
was significant. Nonparametric equivalent tests were 
used whenever the test assumptions were not met.The 
statistical significance level was considered as P<0.05.

Results

On the eighth day, the honey and tri-nitroglycerin 
groups had a lower surface area of wounds (0.7, 0.8cm2 

respectively) than the control and phenytoin groups (1.1, 
1.4 cm2), which was statistically significant (Pv<0.05) 
Figure (1)

On the 16th day, the surface area of the wounds in 
honey group was 0.9 cm2 that was significantly lower 
than other groups (Pv<0.05) .At the same time in tri-
nitroglycerin group surface area of wounds was 0.17 cm2 

that was significantly lower than  phenytoin group (0.28 
cm2) and control group (0.25cm2 ). (Pv<0.05) Figure (2)

The duration of total recovery in the honey group 
was 23.75 days, which was less than the control and 
phenytoin groups (27.5, 28.5 days) and was statistically 
significant. (Pv<0.05) Also the duration of total recovery 
in the nitroglycerin group was 25.5 days, which was 
significantly less than the phenytoin group. (Pv<0.05) 
Figure (3)

The percentage of recovery on the 8th day in 
honey and nitroglycerin groups was 55% and 45%, 
respectively, which was significantly higher than 
control (33%) and phenytoin (11%) groups. (Pv<0.05) 
Also, the percentage of recovery in the phenytoin group 
was lower than the control group, and this difference 
was statistically significant.(Pv<0.05) 

The percentage of recovery on the 16th day in 
both honey and nitroglycerin groups was 94% and 
89%, respectively, which showed a significant increase 
compared to the control (84%) and phenytoin (83%) 
groups.(Pv<0.05). Figure (4)
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The evaluation of inflammation factor showed that 
on the 8th, 16th, and last day, the inflammation factor 
in the honey group was lower than other groups, but 
this decrease was not statistically significant (Pv>0.05). 
Figure (5)

]Also, the epithelial growth factor on the fourth 
and last day was higher in the honey group compared to 
others, but the difference was not statistically significant.
(Pv>0.05) Figure (6)

Figure 1: Comparison of wound area on the eighth day after 
the wound infliction in different groups

Values are indicated as MEAN ± SE.

There were 6-8 animals in each group.

* Indicates significance at (p<0.001) compared to 
the control group

▼ Indicates significance at (p<0.01) compared to 
the control group

● Indicates significance at (p<0.001) compared to 
the phenytoin group

Figure 2. Comparison of wound area on the sixteenth day 
after the wound infliction in different groups

Figure3.Comparison of the complete recovery duration in 
the studied groups

Figure 4. Comparison of wound recovery percent on 
different days in the studied groups

‡ Indicates significance at (p<0.001) compared to 
the control group

▼ Indicates significance at (p<0.001) compared to 
the phenytoin and TNG groups

● Indicates significance at (p<0.001) compared to 
the phenytoin group

* Indicates significance at (p<0.05) compared to the 
TNG group

# indicates significance at (p<0.05) compared to the 
control and phenytoin groups

Figure 5. Comparison of epithelial factor on different days in 
the studied groups
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Figure 6. Comparison of inflammation factor on different 
days in the studied groups

Discussion

Based on results of present study topical honey and 
topical tri-nitroglycerin compared to topical phenytoin 
reduced the healing period of wounds in rats. Also the 
healing period in honey group was significantly lower 
than TNG group. Although the inflammation factors 
in honey group was lower than others but it wasn’t 
statistically significant. Also the epithelial factors and 
granulation tissue formation in honey group was more 
than others but it wasn’t statistically significant. This 
can be due to the small size of samples studied by 
histologists. 

Also, the mean time it took for the honey group to 
reach 100% complete recovery was 23.75 days, which 
was significantly sooner compared to control (27.5 
days) and phenytoin (28.5 days).The mean time it took 
for nitroglycerin group to reach 100% recovery was 
25.5 days, which was significantly less than that of the 
phenytoin group.

Shrinkage of the wound surface is a good criterion 
for evaluating the rate of wound healing. The wound 
surface will shrink as the wound is being healed overtime 
due to the scar tissue accumulation.11 Recovery period is 
the time for the complete closure of the wound. In this 
study, on the day zero, eighth, and sixteenth, the wound 
surface area was measured.

Honey has antimicrobial and anti-inflammatory 
effects on the wound .On the other hand, nitroglycerin 
has a vasodilating effect, which can increase the blood 
flow around the wounded tissue, thereby providing 
sufficient oxygen and materials needed for tissue repair. 
The reason for the higher wound surface area in the 
phenytoin group could be the excessive moisturization 
of the wound surface in this group, which prevented 

the closure of the wound. The wound surface area on 
the eighth day in the honey and nitroglycerin groups 
was significantly lower than that of the control and 
phenytoin groups. On this day, the extent of the wound 
surface in the phenytoin group reached the control 
group, indicating a rapid reduction in the wound surface 
in the phenytoin group. Like before, the wound surface 
area on the sixteenth day in the honey and nitroglycerin 
groups was significantly lower than that of the control 
and phenytoin groups. Also, on this day, the wound 
surface area in the honey group was significantly 
reduced compared to the nitroglycerin group, which 
shows an accelerated recovery by honey.

The proper moist environment is suitable for 
epithelialization and tissue repair, and topical use of 
honey provides a suitable moist environment and a 
physical barrier that prevents wound drying. Therefore, 
it is effective in accelerating wound healing. On the 
other hand, the nutritional content of honey causes 
local nutrition and accelerates re-epithelialization and 
shortens the healing time of the wound.

In other studies, it has been shown that honey 
accelerated the production of granulation tissue and 
wound healing.12,13

In a study in 2017, the use of honey dressing in 
comparison with normal saline dressing greater graft 
acceptance in patients with any type of injury.14 Also, 
Mehrabani et al. (2012) did not find any significant 
difference between the two groups of dressing with 
honey and hydrocolloid dressing in improving pressure 
ulcer healing in ICU patients.15

Nitric oxide regulates collagen formation and cell 
proliferation in a variety of ways. Nitroglycerin in the 
body leads to the production of nitric oxide (NO), and 
there is evidence that NO plays a role in the wound 
healing process.It has been shown that NO is formed 
from L-arginine amino acid by nitric oxide synthase 
(NOS).16  

Regimen free of amino acid arginine impairs the 
wound healing process, and vice versa, the amino acid 
arginine-rich regimen accelerates wound healing.16,17 
A study has shown that nitroglycerin is effective in the 
improvement of diabetic foot ulcers.18,19 

Although the recovery in the phenytoin group was 
slower in the beginning of the study than other groups, 
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from the second half of the route, its recovery rate rapidly 
went up and equaled the control group. In a study, it 
was shown that by inducing changes in macrophages, 
phenytoin induces an incremental regulation of growth 
factors such as platelet-derived growth factor (PDGF), 
thereby accelerating wound healing.20

Study of Shapiro showed that wounds were treated 
with phenytoin recovered faster than the patients in the 
control group.21 The phenytoin reduces collagenase 
activity by reducing the production of glucocorticoids 
and/or its competitive antagonists.22 some researcher 
suggested that phenytoin reduces the amount of 
microbial load, and its topical application will kill 
Staphylococcus aureus, Ecoli, and Klebsiella in the 
wound after 7-9 days.23, 24

Conclusion

From this study, it can be concluded that honey 
accelerates the wound healing process, and this is done 
through various mechanisms, and several studies have 
proved this. It has also been shown in this study that 
nitroglycerin can increase the blood flow of the wound 
site, which can accelerate the healing process, but it 
takes some time for its effects to appear. It is suggested 
that other molecular experiments such as ELISA or 
PCRReal Time be performed to clarify the mechanism 
of action of these drugs. It is also possible to test the 
combination of honey with nitroglycerin and honey with 
wax to determine the effect of these two together on the 
wound healing process.
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Abstract

This field study aimed to determine the levels, traceability and adverse health events of heavy elements 
(lead, cadmium, and zinc) in the soil using the atomic spectroscopy system. The current study consisted 
of modeling 18 soil samples at three depths per area for 6 districts of the central, south, west, and eastern 
parts of Shatrah, northeast of Thi-Qar governorate, to determine the relationship between depth, pH, organic 
matter ratio and concentration of heavy elements in the soil. The results showed that the concentration of the 
three elements was high when compared to global rates of Pb (67.99 ppm), Cd (4.61 ppm) and Zn (68.64 
ppm); the severity of adverse events was responded dramatically in a pH-time-concentration-dependent 
manner. Based on our results, in addition to the role of the human activities, the proportion of organic matter, 
pH, with the age and depth of soil plays a critical role to excess the pollution and toxicity of heavy elements.

Keywords: heavy metals, pH, adverse effects, organic matter, hepatopathy, histopathology.

Introduction

As a result of technological and industrial 
development, large quantities of contaminants 
constantly enter the ecosystems.1 Heavy metals 
are considered to be the largest contaminants and 
continued emission from their various sources (natural 
and industrial) increases their concentration in the 
ecosystem. (Pb, Cd, Hg, Ni), which are highly (polluted 
and toxic) to living organisms.2 Heavy metals are those 
with a density greater than 5 g/cm and are found in very 
low concentrations in the living systems and highly 
stable.3 The toxicity of mineral elements is related to 
their phytochemical concentration. Minerals can be 
found in nature on multiple images such as the ionic 
image associated with water or in the form of multiple 
complexes such as organic or inorganic compounds. 
These compounds are either based on electrostatic or 
contributory bonding or both.4 The chemical properties 
of metals, their toxicity and the problems they cause to 
the environment are closely related to their positions in 
the periodic table. The gravity of the heavy elements 
is due to their being transitional elements and has the 
ability to form stable complexes with a large group of 
organic and inorganic compounds found in the bodies 

of living beings.5 6 Soil is one of the main repositories 
of human waste and biochemical processes that can be 
mobilized to contaminate water stocks and influence 
food chains.1 7 With the help of wind, these minerals 
release from their sources far from their point of 
emission to contaminate water and soil resources as 
they enter the air. PH is a very important parameter 
in the soil system. It directly or indirectly affects 
absorption, sedimentation, decomposition, complex 
formation, oxidation, reduction interactions and is 
important in determining the behavior and readiness of 
elements in soils. Organic matter in the soil consists of 
1-living organisms 2-biochemical (amino and organic 
acids, proteins, carbohydrates) 3-insoluble homocyclic 
materials and complex compositions provide functional 
sites such as carboxyl, phenol, alcohol and amine 
aggregates. Absorption of organic matter ions is a low 
percentage of soil weight in arid and semi-arid areas, 
with an average of 0.1-2.7%.8 Therefore, its presence in 
the soil, (0.5-3), it affects the soil’s construction and its 
ability to retain water.9 10 

The Objectives: Current study aimed to measure 
the ratios of heavy elements in the soil of selected 
departments of Shatrah and compare them with the 
global and local determinants additionally to highlight 
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the deposition and accumulation of heavy elements in 
soils due to the realization that these elements may have 
negative consequences on human and animal health.

Samples Collection: The samples were collected 
for six different government departments with (3 
depths) per department. The study differs in terms of 
location and function performed between educational 
and health and human resources between modern and 
old construction.

Analysis of elements: Jackson method was 
used with slight modification. After the modeling 
process was completed, samples were fragmented and 
approximately 1 g of each sample was taken in a manner 
that ensures the sample is well represented. The final 
analysis was conducted at the laboratory of the Biology 
Science/Baghdad University. The most important stages 
of processing samples and preparing them for final 
analysis.11

Measure the Amount of Organic Matter

According to12 the procedure of measuring the 
amount of (O.M) in the selected soils was carried as 
follows:

1- (3g) of the dried sample was taken to an oven 
(100° C) in beaker capacity (250 ml).

2-Add 10 (ml) of K2Cr2O7 (1N) and (200 ml) of 
H2SO4.

3- Sample were left for (20 minute). The sample 
was diluted with distilled water to (200 ml). Addition 
(10 ml) of H3PO4.

4-Sample was corrected with H2O-O2H7 (0.5) 
NFeSO4 using aminosulfhenyl diphonyl barium as an 
indicator of the endpoint as the color changes from 
yellow to green.

Practical part:

Table (1) the concentration of heavy elements physical properties of soil samples (study areas).

Physical propertiesCentration Heavy elements (ppm)
Area studyThe deepsNo.

O.M%PHZnCdPb

3.437.2778100

Water Resources 
Division

5

1 3.27.153.36.58015

3.127.051.13.55525

3.257.160.46678.33The average

5.797.6666.588

College of Veterinary 
Medicine

5

2
5.357.4548.93.66015

5.327.5402.54125

5.487.5151.634.263The average

7.397.14198.310125

Shatrah General 
Hospital

5

3
5.867.0140810015

5.466.7573.35.57325

6.236.96137.27.8399.33The average

4.667.382.2690

Qamqamiyya of 
Shatrah

5

4
5.067.2551.13.57115

5.327.244.525225

4.887.1659.263.8371The average
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5.477.2051358

Department of 
Education Shatrah

5

5
5.27.15441.53715

3.977.13401.53225

4.887.1645242.33The average

3.977.6266.65.573

Civil Defense 
Directorate

5

6
2.797.462.23.75115

2.517.346.22.23825

3.097.4458.333.854The average

4.657.23668.6464.6167.998Overall rating

500.0610World average

Table (2) the relation between heavy metals and 
pH & O.M%

Physical properties of soilConcentration Heavy element (ppm)Study AreaNo.

O.M%PHZnCdPb

3.257.160.46678.33Water Resources Division1

5.487.5151.634.263College of Veterinary 
Medicine2

3.097.44137.27.8399.33Civil Defense Directorate3

4.887.1659.263.8371Qamqamiyya of Shatrah4

4.887.1645242.33Department of Education 
Shatrah5

6.236.9658.333.854Shatrah General Hospital6

4.657.23668.6464.6167.998Overall rate

1.14045931.117671.85045918.153181.140459STDEV

0.4400810.3920560.439587R        PH

-0.63188-0.7457-0.76931R % O.M

Results and Discussion                                                                                             

The correlation coefficient between the 
concentrations of heavy metals (lead, cadmium, and 
zinc) and the natural factors which controlling the 
concentration of these elements were calculated by three 

Cont... Table (1) the concentration of heavy elements physical properties of soil samples (study areas).

depths for each of the six regions (areas of study), if 
the value (r) is equal to (0), it means that there is no 
correlation between them. If the value of (r) is equal 
to (+1), this indicates the absolute correlation state, 

 

   ……………………………… (1) 

 

Xi = 1st variable 
Yi = 2nd variable 
S.DY, S.DX =The standard deviation of the first and second variables, respectively.     
X̅= Average values in the first variable, Y̅= The average values the second variable, N= Number variable. 
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while the value (-1) indicates the state of full reverse 
correlation according to the equation:

Table (1) shows the increase in concentrations of Pb, 
Cd in all areas studied and difference in the concentration 
of Zn between height and limit approach in the areas. Also, 
results revealed that the concentrations of heavy elements 
are inversely proportional to the depth. The concentration of 
the elements noted in this study confirms that soil pollution 
is the result of human activity, technological and industrial 
development. Area (3) has highest concentrations of Pb, 
Cd and Zn, respectively (99.33, 7.83, 137.2) ppm while 
the area (5) has lowest concentrations of that elements (45, 
2, 42.33) ppm. When compared the rate of that elements 
with the global average of pb, Cd, Zn (10, 0.06, 50) 
ppm respectively shows high concentrations of lead and 
cadmium with different concentrations of zinc according 
to the conditions of the regions (some of them have seen 
high concentrations and some were approached) and 
others are less than the permissible limit. Lead is one of 
the heaviest elements used in the industry is characterized 
by its ability on the roads and high melting point and 
resistance to rust. The electric wire has the ability to absorb 
sound and vibration, so it is used as a sound isolator and 
a substance to relieve earthquakes.13 14 Pb also included 
in pigments, old printing, firefighting, battery making, 
metal welding, pipe coating and electric wires, as well as 
benzene to improve its combustion by tetraethyl lead (pb) 
(C2H5)4.

15 In addition to lead acetate as a substance used 
in the manufacture of hair dyes and some cosmetics. It is 
widely used in welding metal can used for the preservation 
of food and fish.16 The present study shows the increase in 
concentrations of the cadmium component in all areas of 
the study with rates ranging between (2-7.83 ppm). The 
increase in cadmium concentration in the soil is due to the 
availability of this element in industrial wastewater from 
electroplating and metallurgical industries such as welding 
and plastics industry, glass and cadmium coloring and in 
the manufacture of clothing dyes and batteries are found 
in crude oil and released from car exhaust with lead and 
tires.17 18 Notes that human activity is the main source of 
cadmium found in the environment, especially through the 
combustion of fuel, oils and household waste ash, which is 
the main source of aerodynamic cadmium as well as copper 
smelters, iron and lead and is emitted into the atmosphere. 
The studied conducted by19 20 confirms that cadmium is a 
rare element found naturally in the soil and can enter the 
soil through atmospheric deposition, industrial pollution, 
sewage, irrigation water and agricultural inputs such as 

organic fertilizers, chemical fertilizers and soil enhancers. 
The study also showed a variation in the concentrations of 
zinc, ranging between (45-137.2 ppm), which is one of the 
most common elements in the earth’s crust. It is mixed in 
many ores and minerals and is found in the air, soil and 
food. It is transformed into the environment by natural 
processes and the human activities produced greater than 
all, especially in areas where minerals such as lead, and 
cadmium are extracted during the production of iron and 
burning of fuel, coal and waste. It is also found in sewage 
and chemical industry wastes and because of the use of 
fertilizers containing zinc compounds as well as the use of 
the element in industries such as iron packaging to prevent 
rust and in the manufacture of batteries of dry cells and 
is mixed with other metals such as copper and bronze to 
form alloys of copper-zinc or mixed with some elements 
such as chlorine, oxygen and sulfur to form compounds 
used for the manufacture of white paint, ceramics, rubber, 
wood, paints and fertilizers, It is used in the manufacture 
of medicines and some preparations such as ointments that 
protect against sun heat, skin rashes, deodorants and anti-
dandruff shampoos.21 As well as the role of the pH and 
the proportion of organic matter in the soil selected for the 
study and can be noted in Table (1), which emphasizes that 
the soils were rich in organic matter and tend to basal and 
sub-basal as ranged levels of hydrogenation (6.96 -7.51) 
(3.25 - 6.23). Tables (1) We note that pH is inversely 
proportional to the depths where the higher the depth the 
pH decreased and the lower concentrations of the heavy 
elements under study. 22 15 23   confirmed that soil pH 
decreases the solubility of lead in the soil, which facilitates 
soil column movement and facilitates soil uptake. The 
increase in pH (6-8) leads to the obstruction of lead in the 
soil due to the formation of insoluble complexes difficult 
to be absorbed by the plants, which increases the level 
of lead in the soil. The tables (1) can reverse the depth 
relationship with the ratio of materials.24 17 Lead is strongly 
correlated with the surfaces of fine clay separators as well 
as organic matter when added to the surface horizons of the 
soil. It is concentrated in (1-5cm). Present study recorded 
a rise in pH and concentrations of elements under study in 
Area (3) reflected the relation between the concentration 
of heavy elements and the proportion of organic matter in 
the same area, the opposite of what can be observed in area 
(6), where the increase in the proportion of organic matter 
and the reduction of pH which indicates that the resulting 
increase is due to human activity as well as traffic in the 
study areas in addition to the use of chemical and organic 
fertilizers.
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Fig (1) Relationship between the lead, cadmium, zinc 
component and pH.

Fig (2) Relationship between the lead, cadmium, zinc 
element and %O.M

Histopathological changes 

A variety of histopathological changes were 
observed in varying degrees in the liver tissue, which 
was attributed to a high concentration of heavy elements 
especially lead and lead acetate in the soil of that 
departments in Shatrah city.

lead acetate in the soil of that departments in Shatrah city. 

 

 
Fig (3) Photographs illustrating the gross morphological changes of liver. 
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Cd Zn 

Normal Pb 

Zn Cd 

Fig (4) Photomicrographs of liver tissue. Pb, Zn and Cd 
groups showing severe hepatocellular necrosis (red arrow) 
and severe microvesicular and macrovesicular steatosis 
(black arrow), dilatation and congestion of sinusoidal space, 
portal vein and hepatic artery (yellow arrow,) inflammatory 
cells infiltration in periportal region with periductal fibrosis 
(blue arrow), periportal Kupffer cells hyperplasia (green 
arrow), hepatocellular hypertrophy (purple arrow). (H & E 
stain 40X).

Conclusions

We conclude that the high concentration of elements in 
the selected samples leads to the human activity resulting 
from the smoke generated by the movement of cars and 
generators of electric energy as well as the use of chemical 
fertilizers in addition to the role of the proportion of organic 
matter and pH in raising the ratio of heavy elements in the 
soil and these consider as carcinogenic agents and the main 
sources of many health problems such as hepatotoxicity 
and pulmonary disorders.

Source of Funding: Personal/ Family Resources.

Conflict of Interest: Nil return conflict of interest.

Ethical Clearance: The project protocol was approved 
by Animal Care and Use Committee (ACUC), Faculty of 

lead acetate in the soil of that departments in Shatrah city. 

 

 
Fig (3) Photographs illustrating the gross morphological changes of liver. 

 

 

 
 

Normal Pb 

Cd Zn 

Normal Pb 

Zn Cd 



 404        Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4   

Veterinary Medicine, Thi-Qar University (TQU/IACUC/
AUT-R082/2015).

References

1.  Begum A, Ramaiah M, Khan I, Veena K. Analysis 
of heavy metals concentration in soil and litchens 
from various localities of Hosur Road, Bangalore, 
India. J Chem. 2009;6(1):13–22. 

2.  Kruus P, Demmer M, McCaw K. Chemicals in the 
Environment. 1991. 2nd edition. 

3.  Nies DH. Microbial heavy-metal resistance. Appl 
Microbiol Biotechnol. 1999;51(6):730–50. 

4.  Kabata-Pendias A, Pendias H. Trace elements in 
soils and plants, 3rd edn CRC Press. Boca Raton, 
FL, USA. 2001; 

5.  Lee HJ, Park MK, Seo YR. Pathogenic Mechanisms 
of Heavy Metal Induced-Alzheimer’s Disease. 
Toxicol Environ Health Sci. 2018;10(1):1–10. 

6.  Mohammed A.A Hasan, Noordi MM, Kadir A. 
Potential role of Nigella sativa (NS) in abating 
oxidative stress-induced toxicity in rats: a possible 
protection mechanism.2018; 13(5):29-42. 

7.  Asare ML, Cobbina SJ, Akpabey FJ, Duwiejuah 
AB, Abuntori ZN. Heavy Metal Concentration in 
Water, Sediment and Fish Species in the Bontanga 
Reservoir, Ghana. Toxicol Environ Health Sci. 
2018;10(1):49–58. 

8.  Senesil GS, Baldassarre G, Senesi N, Radina B. 
Trace element inputs into soils by anthropogenic 
activities and implications for human health. 
Chemosphere. 1999;39(2):343–77. 

9.  Mohammed A.A Hasan. Toxic and 
histopathological changes of harmful effect 
of diclofenac sodium on some loose organs in 
albino rats for twelve weeks. J Med Sci Clin Res. 
2015;3(3):4694–702. 

10.  Hennawi S, Habib H. The Impact of Spatial 
Variation on Some Morphological and Chemical 
Properties of Some Soils From the Western Slope 
of Jabal Al Arab. J Damascus Univ Agric Sci. 
2012;28(2):435–54. 

11.  Jackson DR, Watson AP. Disruption of Nutrient 
Pools and Transport of Heavy Metals in a Forested 
Watershed Near a Lead Smelter 1. J Environ Qual. 
1977;6(4):331–8. 

12.  Al-Janabi AY, Al-Saadi NA, Zainal MY, Al-

Bassam KS, Al-Delaimy MR. Work procedures 
of the SE of Geological survey and mining. State 
Establ Geol Surv Min. 2002;59–65. 

13.  Gloag D. Sources of lead pollution. Br Med J 
(Clin Res Ed). 1981;282(6257):41. 

14.  Lindsay WL. Chemical reactions in soils that 
affect iron availability to plants. A quantative 
approach. In: Iron nutrition in soils and plants. 
Springer; 1995. p. 7–14. 

15.  Shuman LM. Chemical forms of 
micronutrients in soils. Micronutr Agric. 
1991;(micronutrientsi2):113–44. 

16.  Manahan S. Environmental chemistry. 7th Editio. 
Manahan S, editor. Boca Raton, USA: Lewis 
publisher; 2017. 

17.  Sillanpää M, Jansson H. Status of cadmium, lead, 
cobalt and selenium in soils and plants of thirty 
countries. Food & Agriculture Org.; 1992. 

18.  Desa AFNC, Habidin NF, Hibadullah SN, Fuzi 
NM, Zamri FIM. Occupational Safety and Health 
Administration (OSHA) Practices and OSHA 
Performance in Malaysian Automotive Industry. 
J Stud Soc Sci. 2013;4(1). 

19.  Papafilippaki AK, Kotti ME, Stavroulakis GG. 
Seasonal variations in dissolved heavy metals in 
the Keritis River, Chania, Greece. Glob nest Int J. 
2008;10(3):320–5. 

20.  Sheppard SC, Grant CA, Sheppard MI, De J. 
Risk indicator for agricultural inputs of trace 
elements to Canadian soils. J Environ Qual. 
2009;38(3):919–32. 

21.  Chapman D, editor. Water Quality Assessments 
- A Guide to Use of Biota, Sediments and Water 
in Environmental Monitoring - Second Edition. 
Second. London: E&FN Spon, an imprint of 
Chapman & Hall,; 1996. 

22.  Appel C, Ma L. Concentration, pH, and 
surface charge effects on cadmium and lead 
sorption in three tropical soils. J Environ Qual. 
2002;31(2):581–9. 

23.  Christopher J. Portier. Toxicological Profile For 
Cadmium. Atlanta, Georgia; 2012. 

24.  Achcar JA, da Silva Sicchieri MPL, Martinez 
EZ. Association between Air Cane Field Burning 
Pollution and Respiratory Diseases: A Bayesian 
Approach. J Environ Prot (Irvine, Calif). 
2013;4(8):161. 



Effects of smoking on hemoglobin level Men in Salah al-Din

MoozeyyiannFadhly Namik1 , Iktefa Abdul Hamid Mohammed Saeed2, Enas GaziYahay Alobadi3

¹Department of Biology , College of Education for Pure Sciences, Tikrit University, Iraq,  
2Department of Biology, College of Education for Women, Tikrit University, Iraq, 3Salahaldin Health Department 

Operations and Emergency Medicine Department-Blood Bank Division, Tikrit, Iraq  

Abstract

This work has been involved in the study of the effect cigarette smokingonhemoglobinlevelofstudents 
withtheage between(21-33) yearsold. The results shows the difference in the concentration of 
hemoglobin between the group of smokers compared to the group of non-smokers also shows the 
number of cigarettes per day and the concentration of hemoglobin compared with the group of non-
smokersAfter a statistical analysis is performedTheresultsindicatedasignificantincreaseinthehemoglobin 
levelofsmokers’studentsascomparedwithcontrolstudents(21-26)years old,also, wecannoticeasignificant 
strong relationship between the number of cigarettetaken/day and the hemoglobinconcentrationof 
smokers’students (r=0.78,p<0.025).

Aimofthisstudy: togiveasimplerealisticideaaboutcigarettesmoking risktocollegians students.

Key words :  Cigarette, hemoglobin, smokers.

Introduction

The main component of red blood cell cytoplasm is 
hemoglobin, which is a red dye that appears in a bright 
red color when combined with oxygen. This dye gives 
the red blood cells a name called (1). Hemoglobin is one 
of the most important types of body proteins. Tetrameric 
consists of four groups of hem, Each consisting of 
four sequences of polypeptides, two α-type and two 
β-type, each hem group containing an iron atom Fe 
(II) at its center, and four sites of those six coordinate 
sites surrounding the iron atom that are associated with 
nitrogen atoms Of the flat porphyrin ring, the site of 
coherence etc is related to the seed of nitrogen for amino 
acid histidine associated with the end of the amino 
acids  by molecular protein chain, the latter consistency 
site shall be fit for the correlation between molecular 
hemoglobin with oxygen (2).

The mechanism of transport of hemoglobin to 
oxygen can be explained as follows: 

The first oxygen molecule slowly collides with 
the T position of the hemoglobin and thus moves and 
stimulates a change in the shape of the molecule, making 
the following three oxygen molecules bond with the 
remainder of the hemic groups rapidly and at high affinity, 

thus turning the molecule into a stable R state. The same 
mechanism takes place if the oxygen is removed from 
the molecule The first oxygen molecule of hemoglobin 
and then the remaining three molecules rapidly leaving 
the hemoglobin molecule back to its stable state (T) (4). 

This phenomenon is called cooperatively, which is the 
driving force behind the success of (1,2).  

The increase in the proportion of hemoglobin 
Polycythemia is a condition caused by an abnormal 
increase in the number of red cells (anemia) where 
the red cells in this case, more than 65% of the blood 
volume, while the normal proportion of blood cells 
make up 45% The plasma is reduced and the blood 
becomes viscous and passes slowly through the blood 
vessels. Although the proportion of red cells is high but 
tissues fail to receive sufficient amount of oxygen due 
to slow movement of blood. One of the causes of this 
disease is malignant cancer that affects red cells (1).

There are different types of anemia, all of which have 
the same symptoms as the blood’s capacity to transport 
oxygen decreases, making people feel tired in the course 
of their duties. Cigarettes can be thought to cause some 
types of anemia, such as hypoxic anemia caused by 
carbon monoxide poisoning in cigarette smoke, where a 
carboxy hemoglobin compound is formed that is unable 

DOI Number: 10.5958/0973-9130.2019.00322.0 



 406        Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4   

to transport oxygen to cells(6). Each cubic centimeter of 
cigarette smoke contains millions of molecules from a 
mixture of organic and inorganic chemicals, which are 
found in the constituents of tobacco leaf constituents 
that are involved in the synthesis of cigarettes. When 
a cigarette or tobacco sheet is used to emit a mixture of 
gases, vapors and liquid atoms, many vehicles run to the 
end of the cigarette, most of which may be oxidized or 
damaged(7,8)

The plant grows from the surface of the earth about 
two meters (9) 

It is estimated to contain about 1-2 mg of nicotine 
(11) and is absorbed very quickly through mucous 
membranes of the mouth, digestive tract and respiratory 
mucous membranes. Its absorption is about 90% in 
people who inhaled and 10% Inhalation is then removed 
after a period of time (2-3) hours. The amount of nicotine 
varies depending on the type of smoke and how it is 
used.

That the amount of nicotine contained in one 
cigarette can kill two people at the height of their health 
if given to them this amount by intravenous needle(7,12)                                                                                

Second: carbon monoxide gas and 14% of the toxic 
gases produced by smoking. When carbon monoxide is 
present in blood, it quickly binds to hemoglobin and is 
a carbohydrate-induced hemoglobin (CO-Hb) and leads 
to serious diseases such as angina (6,8,13).

Third: Stedaldehyde and Acrolene Cigarette smoke 
is one of the main sources that supply the human brain 
with acetaldehyde (AH), which is called the most toxic 
neurotoxin, which destroys brain function(14,15). 
Fourth: Acrylonitrile nitrate and ethylene oxide Acryl 
nitrate is widely used in the manufacture of fiber and 
rubber, and cause cancerous tumors of the stomach and 
brain as indicated by biologic analyzes of carcinogens 
and is present in cigarette smoke. Ethylene oxide is the 
metabolite of ethylene, which reacts directly with large 
cellular molecules such as DNA, is present in cigarette 
smoke and is currently classified as the first group of 
human carcinogens(20). Fifth: Ammonia compounds 
Ammonia is produced when one gram of tobacco is 
burned (3-5) ammonia, which leads to inflammation of 
the mucosa of the eye, mouth, throat and trachea, which 
is the cause of coughing and spitting in smokers(8,15). 
Sixth: pyridine is less toxic than nicotine and less 
quantity when the burning of one cloud of tobacco more 

than one mg of pyridine(12).  Seventh: Tar or tar material, 
the most important of which is the asphalt, which is 
generated by 40 mg of each kilogram of burnt tobacco. It 
has been scientifically proven that this substance has the 
greatest effect in causing the cancer because it contains 
benzene. Tar causes chronic inflammation of the mouth 
and tongue, causing cancer. When the tar reaches the 
stomach, it causes inflammation and irritates the stomach 
ulcers, but may turn it into a cancerous ulcer(12,15). 
Eighth: Nitrogen and ammonium oxides Nitrogen oxide 
is a toxic substance that increases the secretion of the 
mucous membranes of the airways (5).                                                                    

Ninth: Carbon atoms The carbon atoms enter the 
people and the airways with smoke and cause contraction 
of the airways, reducing the amount of air and oxygen 
entering the lung (8,15,18).

Tenth:aminobiphenyl (4-ABP) This compound 
is present in tobacco smoke and has been shown to 
measure the level of hemoglobin adducts as being  
synergistically contagious with hemoglobin and causing 
bladder cancer(19).

Smoking damages on humans

In general, the disadvantages of smoking can be 
summed up in the following 

Effect on the heart:

A-Increases the incidence of heart disease, 
atherosclerosis, stroke as nicotine dissolves in saliva 
and is absorbed by the blood, leading to contraction of 
the arteriesof the heart and thus clotting(12). 

B-Acceleration of heartbeat, irregularity and high 
blood pressure occurs as nicotine increases the secretion 
of the hormone naphraphrine(22,6).

Its effect on the nervous system:

1-Lowers memory and causes fatigue and loss of 
appetite for food.

2-Central nerve inflammation through its effect on 
the nerve receptors of acetylcholine because nicotine 
is a central nervous stimulant that alerts the nervous 
system, causing irritation of the nerves and causing 
inflammation in the limbs leading to vigilance (contrary 
to the prevailing belief that smoking has a calming 
effect(10,12).
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Influence on the digestive system:

Nicotine in the few concentrations shows a reduced 
effect of the intestine caused by the parasympathetic 
nodes (10).

practical part :

Blood samples:

The study of blood samples (1) of 10 healthy people 
(students of the Department of Alternatives / Department 
of Biology , College of Education for Pure Sciences / 
University of Tikrit) non-smokers between the ages of 
(21-26) years and other samples of (17) (20-33 years) and 
smoking rate (5-50) cigarettes per day and smoking 
period lasted from (2-20) years and added anticoagulant 
potassium oxalate for the purpose of obtaining total 
blood (Whole Blood) and then kept the samples in the 
degree (4 ° C) until the completion of the analysis. The 
spectrometer (UV-120-02 Schimadzu) was used to find 
the hemoglobin-kit concentration of hemoglobin.

Chemicals:

1-Drablin’s Reagent is made up of:

**Sodium bicarbonate (100 part), * potassium 
ferricyanide (20 part), potassium cyanide

(5parts)

     2-tower solution ((Brig-35 by 25%).   

3-The standard solution is methamoglobin (18 g / 
100 ml)

4- Anti-coagulant potassium oxalate.

Working principle:

Hemoglobin is oxidized to methampoglobin 
with the presence of basal alkaline potassium cyanide 
solution. The product reacts with potassium cyanide to 
be a cyanithamoglobin that is absorbed at a wavelength 
of 540 nanometers. Absorption density is directly 
proportional to total hemoglobin concentration (23).

The method of work:

SamplesolutionSolutions

5.0ml5.0 mlDarbkin solution

20 microliters--Blood    

__20 µlDistilled water

Mix well and leave for 15 minutes at room 
temperature (25- 18 m). The color stays stable for several 
hours. Absorption is measured by the same device that 
is used to measure the calibration curve at a wavelength 
of 540 nanometers against the efficient solution.

Accounts:

The total hemoglobin concentration (gm / 100 ml) of 
the samples is determined directly from the calibration 
curve, which is prepared and mixed with the solutions 
described below:

Hemoglobin
(G / 100 ml)

Drabkin 
solution

Standard 
solutionTube

0.06.00.01

6.04.02.02

122.04.03

180.06.04

The absorption of the tubes (2-4) versus the tube 
(1) is the efficiency of the wavelength (540) nm. The 
absorbance values are measured against the hemoglobin 
concentration, the linear output curve passes through the 
point of origin, Figure (3).

Statistical analysis SPSS 10.0 for windows 
was used to perform statistical analysis and use the 
Studient’s t-test to find the SD and the probability ratio 
(p). Microsoft Excel to draw graphs.

Results

The results of this study showed a clear and 
significant increase in hemoglobin levels in smokers 
(2.369 ± 24.329 g / 100 ml) and smoking duration (2-20 
years) compared to healthy students (3.895 ± 17.27 g 
/ 100 ml). The predicted theoretical values   for healthy 
adult male hemoglobin are 18-13 g / 100 ml. The 
proportion of hemoglobin increases significantly and 
morally as the rate of smoking of (5-50) cigarette per 
day in the general student smokers.     

Figure 3 shows the calibration curve used to obtain 
the concentration of hemoglobin in both healthy and 
smoker students.

Figure (4) shows the significant increase in 
the percentage of hemoglobin of smoking students 
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to a time-release capsule of thalidenehyde, Which she 
called in the Red Crescent. The occurrence of such an 
association causes the red cell to become stiff or stiff (30). 
In order for the red blood to pass through the capillaries, 
it must be able to bend or fold. The hardening of the 
erythrocyte due to chronic exposure to cyanide will 
make the pellet unable to pass through the capillaries of 
the capillaries, which impedes the carrying of oxygen to 
the various cells. In addition, there is a study by Tsuboi 
KK and his colleagues (31) Hemoglobin, which reduces 
the cell’s ability to accept and carry oxygen through the 
blood stream (14,13). This will give the heart greater effort 
and weight to pump additional blood with hemoglobin. 
The effect on blood volume can explain the high 
hemoglobin levels in smokers (10).

Figure 1 shows the numbers of smokers with hemoglobin 
concentration

Figure 2 shows the concentration of hemoglobin in smokers 
compared with non-smokers        

compared to healthy students (P <0.02). Figure 5 shows 
the strong positive relationship between the number of 
cigarettes consumed per day and the concentration of 
total hemoglobin in smoking students (P <0.01, r = 782).

Discussion

The significant increase in hemoglobin 
concentration of smokers in our study is consistent with 
the results obtained by Wasserman L.R (24), Sidney S. 
and colleagues (25) and (improved).

This increase is not a sign of recovery and physical 
health, as it may at first sight, but on the contrary it is a 
significant indicator of the deterioration of the normal 
functions of the blood.

Hemoglobinemia can be explained by the following:

First, nicotine in small doses occurs as a stimulant 
of the heart muscle, which increases the size of the 
heart mass and the strength of the contraction of the 
heart muscle and raises the arterial tension due to the 
narrowing of the blood vessels (due to the release of 
adrenaline from the core of the adrenal on the one hand 
and the removal of the control of the vagus nerve on the 
sinus sinus nodes on the other) This means slow flow of 
blood through these vessels and an unexpected increase 
in blood volume(12).

Second, the rapid effect of cigarette smoking is 
to increase the proportion of carboxy-hemoglobin 
(24). Hemoglobin bonds with carbon monoxide more 
strongly than oxygen with 25 times more than that. This 
disrupts the basic hemoglobin function associated with 
the reception, loading and transfer of oxygen to cells 
For the use of energy. This phenomenon can explain 
the mechanism of high concentration of hemoglobin (24). 
And the heart works to pump more of the pure blood 
as compensation for that deficiency in the amount of 
oxyhemoglobin (26,27). This stress on the heart muscle is 
the beginning of serious heart disease . Carbon monoxide 
poisoning is the leading cause of death by poisoning in 
the world. The general mechanism of CO toxicity can 
be the combination of the cytochrome oxidase, causing 
interference with the cell’s use of oxygen.

Third, the stalenide present in tobacco smoke 
changes the structure of the red blood cell. Since 1941, 
research has been carried out in this field. The results 
show that stalideneide is readily associated with the red 
blood cell membrane proteins to convert red blood cells 
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Figure (3) shows the difference in the concentration of 
hemoglobin between the group of smokers compared to the 
group of non-smokers

Figure (4) shows the number of cigarettes per day and the 
concentration of hemoglobin compared with the group of 
non-smokers
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Abstracts

Background: Temporomandibular joint is one of the most complicated joints of the body and plays an 
important role in the head and neck system. One of the factors affecting the temporomandibular joint and 
lead to temporomandibular disorder is anxiety with all the events causing it. The aim of this study was to 
determine a relationship between anxiety and temporomandibular disorders.

Materials and Method: In this study, subjects were randomly selected. 170 were evaluated with test of 
anxiety, and temporomandibular disorder questionnaires.  clinical assessments consisted of masticatory 
muscles and sternocleidomastoid muscle palpation, temporomandibular joint palpation for pain and noise 
and its movement, and mouth opening limitations. The Chi Square test and paired t-test were used to analyze 
the data and the P value under 0.05 was considered significant.

Results: The level of anxiety and occurrence of temporomandibular disorders were increased. There was a 
significant increase between two stages (P<0.001).

Conclusion: The parallel increase of temporomandibular disorders and anxiety between the two stages can 
suggest a possible relationship between anxiety and temporomandibular disorders. Therefore, the effect of 
anxiety in triggering temporomandibular disorder symptoms is probable.
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Introduction 

Diagnosis, control and treatment of patients 
with temporomandibular disorder is one of the most 
challenging issues, considering the fact that TMD 
disorders present a variety of sings and symptoms.[1,2] 
Researchers have indicated different risk factors for 
TMD disorders including physiological factors and 
stress.[3–6] Manfredino et al., performed a study using 
stress measurement questionnaires and indicated that 
in comparison to other various oral conditions, stress 
was significantly higher in patients with TMD disorder 

(P=0.001).[3] Manfredino et al., performed a study using 
stress measurement questionnaires and indicated that in 
comparison to other various oral conditions, stress was 
significantly higher in patients with TMD.[3] Madani 
et al., indicated that stress had an important role in 
prevalence of TMD and concluded that risk factors such 
as premature contact, clenching, bruxism and trauma to 
the joint are of less importance.[4] Uha et al., investigated 
the effect of stress after war on TMD and concluded 
that, amongst 100 people that experienced war suffered 
from TMD more than the control group because of war 
stress. Since one of the factors that is common to the 
athlete is the stress associated with the tournament, so 
this study evaluates this factor. This study evaluated 
the relationship between stress and TMD disorders 
in a number of 170 athletes (martial arts) in order to 
determine the relationship between occupational stress 
and TMD

DOI Number: 10.5958/0973-9130.2019.00323.2 
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Materials and Method

In this study, 170 people participated, of which 125 
(73.5%) were male and 45 (26.5%) were female. Which 
represented 26.5% of the participants in martial arts. 
The molar relationship in all  contributors was examined 
in the primary examination and the ones with class II 
and III molar relations were excluded from the sample 
groups. Occlusal contacts of teeth were examined 
using an articulation paper and samples with premature 
contacts were excluded from the study.  Over-jet and 
Over-bite were measured and samples with abnormal 
measures were excluded from the study.

 In all qualified samples question papers was 
undertaken; a temporomandibular joint disorder 
test, the anxiety test. Clinical examinations of 
temporomandibular joint disorder sings and symptoms 
were performed for all participants and the following 
were done:

Para-functional habits including bruxism and 
clenching were assessed by the questionnaire and 
divided to the following stages: Having bruxism, having 
clenching, having both, and having no para-functional 
habits; that were number-specified with 1, 2, 3, and 4 
respectively.

Lateral and posterior palpation for examination 
of pain and noise in TMJ was performed in open and 
closed mouth status. The following stages of results 
were attained: Pain anterior to right ear, pain anterior to 
left ear, pain anterior to both ears, pain inside right ear, 
pain inside left ear, pain inside both ears, without pain, 
and without sound; that were number-specified with 1, 
2, 3, 4, 5, 6,7, 8 and 9 respectively. 

Pain in mastication muscles were evaluated by 
examination and questioning. The maximum opening 
of the mouth was measured . The following stages of 
results were attained: Opening between 2.5 and 4.5, 
opening more than 4.5 and opening less than 2.5 mm; 
that were number specified with 1, 2, and 3 respectively.

Deviation of jaw through opening was examined 
through clinical observations and the following stages of 
results were attained: deviation to right side, deviation 
to left side and having no deviation; that were number-
specified with 1, 2, and 3 respectively. Level of anxiety 
was measured using questionnaire for each participants.

All collected data were statistically analyzed 
with SPSS software version 19.0. Chi Square Monte 
Carloe singed rank test was used for the comparison of 
temporomandibular joint disorder between Participants 
in the study.  Pvalue of less than 0.05 was considered 
statistically significance in all analyses.

Results 

In this study, 170 people were present, of which 125 
(73.5%) were male and 45 (26.5%) were female. The 
mean age of these patients was 31.73 ± 9.38. 26.5% of 
the people were involved in martial arts.   The variables 
related to Hari’s stress and job stress in this study were 
normal distribution (P <0.05).

Cronbach’s alpha related to the Hari’s Stress 
Questionnaire 0.848 and Cronbach’s alpha related to 
the Occupational Stress Questionnaire (0.818).   The 
demographic data of the participants in the study is 
presented in Table 1.

Table 1. Participants’ demographic information

 Number Percentage

Sex
Man 125 5/73

Female 45 5/26

Marital 
status

Single 68 40

Married 79 5/46

Lost data 23 5/13

education

Diploma 24 1/14

Academic 122 8/71

Lost data 24 1/14

Twelve of the participants were normal for stress, 
only 8.3% of whom had TMD.

There were 151 participants with stress, 42.4% of 
whom had TMD. Also, 3 of those with severe stress had 
2 TMD problems (Table 2).
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Table 2. Frequency of stress according to severityTMD

 TMD

 does not have has it

 Number Percentage Number Percentage

150> 11 7/91 1 3/8

[ 250-150) 87 6/57 64 4/42

250 ≤ 1 3/33 2 7/66

There was a statistically significant relationship between the stress level and TMD (P> 0.033, Chi Square Monte 
Carloe).

As the stress increased, the TMD outbreak also increased.

The mean of occupational stress was 114.22 ± 13.93 in TMD and 117.51   ± 15.56 in healthy subjects. There was 
no significant difference between the two meanings. Also, this difference was not statistically significant (P = .166, 
Independet Sample T-Test). There was a statistically significant difference in the mean of occupational stress in the 
relationship between TMD and healthy subjects (P = 0.028, Independent Sample T-Test), the mean of this variable 
was 12.66 ± 3.3 in subjects with TMD And in healthy subjects 13.29 ± 3.48. In the rest, there was no significant 
statistical difference (Table 3).

Table 3. The mean and standard deviation of occupational stress and its variables by severity TMD

 TMD  

 does not have has it

P-value
 Average

Standard devi-

ation
Average

Standard devi-

ation

HSE 51/117 56/15 22/114 93/13 166/0

Role 92/19 3/3 54/19 08/3 465/0

Relationship 29/13 48/3 06/12 56/3 028/0

Official support 62/16 41/4 47/16 42/3 809/0

Supporting colleagues 57/13 64/3 5/13 98/2 892/0

Control 38/21 96/3 29/20 17/4 094/0

Demand 99/22 79/4 44/22 04/5 481/0

Changes 95/9 73/2 06/10 47/2 788/0

Discussion

TMD is one of the most common disorders that 
is usually associated with pain, unusual sounds and 
discomfort in mastication. Psychological factors 
affecting the masticatory system and TMJ and are able 
to induce para-functional habits.[7–11]

The present study aimed at investigation of the 
relationship between stress and TMJ disorders. 

The statistical studies indicated that and TMD, with 
increasing stress, increased TMD outbreaks.

With the assessments undertaken in this study and 
with respect to differences in prevalence of signs and 
symptoms between Stress and TMD prevalence , it can 
be concluded that there is a possible direct relationship 
between stress and TMJ disorders.
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Many studies were conducted on this matter and the 
effect of psychological factors including stress, on TMJ 
disorders was investigated:

Deleeuw et al. concluded that individuals with 
chronic TMD were assessed with high levels of anxiety 
in psychiatric tests and it was indicated that pain in face 
and head was associated with stress.[11] It was concluded 
the same as this study that, stress can act as an important 
factor affecting on incidence of TMD.

Bonjardim et al. concluded that anxiety has a 
significant relationship with TMD in youths (young 
individuals) (P=0.01).[13] All background factors were 
omitted the same as this study and the results of both 
studies were the same.

Manfredino et al.[4] Indicated that the level of anxiety 
in individuals having orofacial pain were significantly 
higher (P=0.001) that matches the results of this study.

Mehdizade and Madani performed a comparison 
between different factors initiating TMD and concluded 
that psychological factors are the most important among 
all factors.[3]

Vedolin et al. investigated the impact of stress and 
anxiety on the pressure pain threshold of myofacial 
pain patients and concluded that, there is a significant 
relationship between stress and unusual sound of TMJ 
(P<0.05) that matches the results of this study.[14]

Uha et al. concluded that the majority of individuals 
that took part in war and experienced its stress had a 
significantly higher level of TMD in comparison to 
others.[15]

All the conducted studies indicated that stress is an 
effective factor for the incidence of TMJ disorders.

Conclusion

Stress is possibly capable of arising TMJ disorders. 
It can be concluded that considering psychological 
factors including stress is necessary in patients with 
TMJ disorders and dentists have an excellent social 
relationship with the patients in performing complete 
evaluation of the TMJ during their visits. Signs and 
symptoms of TMD should be described to stressed 
athletes.
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Abstract 

Objective: to investigate the effect of serum level of vitamin D on the glycemic indices and cardiovascular 
risk factors that associated with type 2 diabetes (T2D), in Kurdistan region of Iraq. Method: Two hundred 
patients having T2D were classified according to their serum vitamin D level, normal (> 30 ng/ml, n = 33), 
insufficient (20-30 ng/ml, n = 29) and deficient (<20 ng/ml, n = 138). Serum vitamin D, insulin, C-peptide 
and amylin were assayed by ELISA. Lipid profile and serum glucose were measured by spectrophotometer 
and anthropometric, glycemic indices were determined. The data were analyzed using Analysis of Variance 
(ANOVA) with post hoc Tukey test for continuous data, and Chi-square test for category data. Results: 
vitamin D plasma level did not influence the anthropometric measurements, lipid profile or glycemic indices 
except glycated hemoglobin (HbA1c%) was increased significantly in patients with deficient vitamin D 
level. Serum vitamin D level significantly correlated with fasting serum insulin (r = +0.153, P = 0.040), 
C-peptide (r = +0.0183, P = 0.010), amylin (r = +0.231, p = 0.001), HbA1c% (r = -0.145, P = 0.040), and 
the homeostasis assessment model of β-pancreatic cell (r = +0.163, P = 0.021). Conclusion: Vitamin D 
activates the pancreatic β-cell in T2D patients leading to a significant release of insulin, C-peptide and 
amylin. This effect reflected on the improvement of HOMA-β. There is no relationship between the serum 
level of vitamin D with the anthropometric measurements or lipid profile.

Key words: Vitamin D; Type2 diabetes, glycemic indices, cardiovascular risk factors

Introduction 

Vitamin D is a prohormone with pleotropic effects 
that involved in the calcium homeostasis, controlling 
infectious, autoimmune, cardiovascular and endocrine 
diseases 1,2.  Vitamin D receptor is detected in the β-cells 
of the pancreas, skeletal muscle, and adipose tissue, and 
its role in the regulation of the glucose metabolism is 
reported in the literature 3,4,5.Vitamin D plays a role 
in the glycemic control in T2D as there is an inverse 
correlation between vitamin D with glycated hemoglobin 
(HbA1c%) 6,7. The effect of vitamin D supplementation 
on the homeostasis assessment model of insulin 
resistance (HOMA-IR) in T2D patients showed variable 
results 8,9,10.  Vitamin D supplementation can reduce 
the serum value of HbA1c%, meanwhile it does not 
change the fasting serum glucose in T2D 11.Short term 
therapy with high doses of vitamin D supplementation 
can significantly reduce the fasting serum insulin, total 

cholesterol and low density lipoprotein cholesterol in 
women with polycystic ovarian syndrome 12.  Vitamin D 
hypovitaminosis may alter the glycemic index, and the 
other biomarkers that associated with T2D. Therefore, 
the objective of this study was to investigate the effect 
of vitamin D plasma level on the glycemic indices and 
cardiovascular risk factors that associated with T2D in 
Kurdistan region of Iraq.

Material and Method 

The Ethical Committee of the Hawler Medial 
University approved this study according to the 
University guidelines. The patients had right to withdraw 
from and suspend his/her participation during the study. 

This study was done in the center of diabetes in 
Sulaimani Governorate-Iraq in cooperation with the 
department of clinical analysis in the college of Pharmacy 
at Hawler Medical University in Erbil-Iraq during the 
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winter season (1st December 2017 to 1st March 2018). 
Eligible patients of both genders were at age of ≥ 40 
years old. Patients with T2D without clinical evidence 
of diabetic complications were recruited to enroll in this 
study. The criteria of exclusion were hepatic disease, 
renal disease, mal-nutrition, terminal illnesses, coronary 
artery disease and nutraceuticals supplementations. 
Each patient was examined by the endocrinologist and 
the researchers.  The researchers obtained information 
from the patients and measured the anthropometric 
determinants including the height (m), weight (kg), and 
waist circumference (cm). In addition, body mass index 
was calculated by using Quettlet’s equation (weight/kg 
divided by squared height/m). After 12-hour overnight 
fasting, venous blood samples were taken from the 
patients and divided into two portions, first portion drew 
into EDTA- test tube for determination of the HbA1c%. 
The second portion drew into non-coagulant test tube in 
which the sera were separated by centrifugation (3000 
rpm for 15 minutes), and then kept at -20 ˚C for later 
measurements within 2 weeks of sampling. Lipid profile 
(mg/dl) including total cholesterol (TC), triglyceride 
(TG), high density lipoprotein-cholesterol (HDL-c), 
and low density lipoprotein-cholesterol (LDL-c), 
and fasting serum glucose (FSG) were measured  
spectrophotometrically by enzymatic reaction using 
auto analyzer machine (Cobas c 311 , Roche and 
Hitachi, Germany). The artherogenicity was determined 
by calculating the Log of TG/HDL-c. Fasting serum 
insulin (mU/L), C-peptide (ng/ml) and amylin (pg/ml) 
were determined by enzyme linked immunosorbent 
assay (ELISA). Homeostasis model of assessments 
of insulin resistance (HOMA-IR), insulin sensitivity 
(HOMA-IS) and of β-cell functioning (HOMA-β) were 
determined by using the following formulas:

Totally, 200 patients (68 males and 132 females) 
were included in this study. The patients were grouped 
according to their serum levels of vitamin D. Group I 
(n = 33), group II (n = 29) and group III (n = 138) with 
serum vitamin D of normal (> 30 ng/dl), insufficient 
(20-30 ng/ml) and deficient (< 20 ng/ml), respectively.

Sttistical Analysis 

The results were presented as number, percentages, 
and means ± SD. The data were analyzed using Analysis 
of Variance (ANOVA) with post hoc Tukey test for 
continuous data, and Chi-square test for category data. 
Simple (rho) bivariate correlations and multi-variable 
regression analysis test were done between serum 
vitamin D with the glycemic indices and homeostasis 
model of assessment to measure the β-coefficient 
and the prediction percentage. P-value ≤ 0.05 is the 
lower limit of significance, and any significant value 
of four decimal digit considered as <0.001. Analysis 
of data were carried by using SPSS version 21 (IBM-
compatible, USA).     

Results 

Table 1 shows that a high percentage of patients 
have a low vitamin D in term of deficient (Group III) 
and insufficient (Group II). Women are significantly 
deficient in vitamin D compared with men (Group III). 
The age, residency, and anthropometric measurement 
variables do not impact on the serum level of the vitamin 
D, while non-smoking, and concomitant hypertension 
impact significantly on the vitamin levels. Table 2 
shows that mean ± SD of serum levels of glycemic 
indices including fasting serum glucose, fasting serum 
insulin, C-peptide level, and amylin levels do not show 
significant difference in between groups. Patients with 
deficient vitamin D have a significant high value of 
HbAc1%. The homeostasis models of insulin resistance 
including HOMA-IR, HOMA-IS, HOMA-β and 
triglyceride-glucose index do not significantly differ in 
between groups (Table 2). The mean ± SD of fasting 
triglyceride is higher than the normal cutoff value of 
≥ 150 mg/dl and of fasting high density lipoprotein-
cholesterol is lower than the normal cutoff values ( ≤ 
35 mg/dl for men, and ≤ 50 mg for women) (Table 3). 
Figure 1 shows that serum vitamin D level significantly 
correlates with the fasting serum insulin (r = +0.153, P 
= 0.040), c-peptide (r = +0.0183, P = 0.010), amylin 
(r = +0.231, P = 0.001) and HbA1c% (r = -0.145, P = 
0.040). Significant correlation between the serum 
vitamin D with the HOMA-β (r = +0.163, P = 0.021), 
and insignificant correlations with other homeostasis 
models were observed (Figure 2). Multi-variables 
regression analysis shows a significant prediction of 
HbA1c%, serum amylin, and HOMA-IR by 12.8%, with 
β-coefficients of -0.977, 0.009, and -1.094 respectively 

HOMA-IR=  

HOMA-IS = 1
𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻−𝐼𝐼𝐼𝐼   

HOMA-β (%) =         

Insulin resistant at the muscular level was calculated from TG (mg/dl) and glucose (mg/dl) 

using the following formula: 

Triglyceride-glucose index = Ln  
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(Figure 3).   

Table 1 Characteristics of the participants in reference to the serum vitamin D status

Variables Normal
(≥ 30 ng/ml)

Insufficient
(20-30 ng/ml)

Deficient
(≤ 20 ng/ml) F-value P-value

Number 33 (16.5) 29 (14.5) 138 (69)

Gender:
Male (n=68)
Female (n=132)

25 (36.7)
8 (6.1)

16 (23.6)
13 (9.8)

27 (39.7)
111 (84.1) < 0.001

Age (year) 50.1±5.9 49.8±8.5 50.5±6.8 0.141 0.869

Residency
Rural
Urban  

20 (60.6)
13 (29.4)

20 (69)
9 (31)

86 (62.3)
52 (37.7) 0.759

Current smoking 6 (18.2) 2 (6.9) 3 (2.2) 0.001
Current history of hypertension 7 (21.2) 12 (41.4) 67 (48.6) 0.017

Body mass index (kg/m2) 23.3 ± 2.3 24.3 ± 3.1 24.7 ± 3.6 2.174 0.118

Waist circumference 94.5 ± 6.9 95.4 ± 6.7 96.7 ± 8.4 1.219 0.298
Serum vitamin D (ng/ml) 36.2 ± 6.6 24.4 ± 2.0 13.2 ± 4.3 370.3 <0.001

The results are expressed as number (%) and mean ± SD. P represented the value of the probability that computed by one way 
analysis of variance (ANOVA) with posthoc Tukey test for continuous data, and for category data by Chi-square test

Table 2 Glycemic status determinants in relation to the status of serum vitamin D

Variables Normal
(≥ 30 ng/ml)

Insufficient
(20-30 ng/ml)

Deficient
(≤ 20 ng/ml) F-value P-value

Number
Fasting serum glucose (mg/dl)
Glycated hemoglobin (HbAc1) (%)
Fasting serum insulin (mU/L)
HOMA-IR
HOMA-IS
HOMA-β
Triglyceride and glucose index           
Fasting serum C-peptide (ng/ml)
Fasting serum amylin (pg/ml)

33
204.5 ± 56.7
9.50 ± 2.1
13.22 ± 28.50
6.30 ± 3.81
0.220 ± 0.133
39.76 ± 27.90
9.47 ± 0.709
2.23 ± 0.91
452.6 ± 106.1

29
208.2 ± 63.7
9.70 ± 2.1
12.14 ± 5.44
6.13 ± 2.88
0.207 ± 0.104
38.17 ± 29.28
9.66 ± 0.57
2.16 ± 0.59
405.0 ± 52.4

138
221.7 ± 76.5
10.42 ± 2.1
12.38 ± 7.71
7.10 ± 6.83
0.234 ± 0.171
33.00 ± 22.77
9.66 ± 0.60
2.18 ± 0.75
368.4 ± 223.8

0.062
3.441
0.199
0.466
0.419
1.303
1.399
0.069
0.2685

0.804
0.034
0.820
0.628
0.658
0.274
0.249
0.933
0.071

The results are expressed as mean ± SD. P represented the value of the probability that computed by one-way analysis of variance 
(ANOVA) with post hoc Tukey test for continuous data. HOMA: homeostasis model of assessment, IR: insulin resistant, IS: insulin 
sensitivity 

Table 3 Fasting serum lipid profile (mg/dl)

Determinants
Normal
(≥ 30 ng/ml)
(n=33)

Insufficient
(20-30 ng/ml)
(n=29)

Deficient
(≤ 20 ng/ml)
(n=138)

F-value P-value

Total cholesterol (mg/dl)
Triglyceride (mg/dl)
HDL-c (mg/dl)
LDL-c (mg/dl)
Log  Triglyceride to HDL-c ratio

163.8±30.6
158.1±80.1
39.7±11.1
101.6±37.1
0.536±0.385

167.1±28.0
167.4±60.1
37.9±4.2
112.7±29.0
0.622±0.160

177.3±38.3
164.6±76.1
37.3±8.7
113.2±35.9
0.616±0.250

2.454
0.132
1.001
1.480
1.065

0.089
0.876
0.369
0.230
0.347
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The results are expressed as mean ± SD. P represented the value of the probability that computed by one-way analysis of variance 
(ANOVA) with posthoc Tukey test for continuous data. HDL-c: high density lipoprotein-cholesterol, LDL-c: low density 
lipoprotein cholesterol. 

Figure 1: Bivariate correlation between serum vitamin D levels with glycemic indices.

Figure 2: Bivariate correlation between serum vitamin D level and homeostasis models of hepatic insulin resistance and muscle 
insulin resistance.
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Figure 3 Multi-variable regression analysis between vitamin D as dependent variable and the glycemic indices and the 
homeostasis models of insulin resistance. F-value= 3.102(calculated by ANOVA test), P=0.002, R=0.358, R2 = 0.128, Prediction 
percentage =12.8%. The calculated β-coefficient for fasting serum glucose = 0.045 (p=0.055), glycosylated hemoglobin 
% =-0.977 (p=0.039), fasting serum insulin = 0.801 (p=0.100), serum C-peptide = -0.932 (p=0.521), serum amylin = 0.009 
(p=0.011), HOMA-IR = -1.094 (p=0.017), HOMA-IS = 1.282 (p=0.865), HOMA-β = 0.008 (p=0.908), and triglyceride and 
glucose index = 0.064 (p=0.96

Discussion 

The results of this study show that patients with 
deficient vitamin D have a significant high value of 
HbA1c%, and non-significant changes of fasting serum 
glucose, insulin resistance and other glycemic indices 
compared with patients having normal or insufficient 
vitamin D. The levels of serum vitamin D correlate 
significantly and inversely with HbA1c%, and positively 
with serum insulin, amylin, and c-peptide levels, and 
HOMA-β. 

This study discloses that T2D patients with 
a  low serum vitamin D (deficient) have a significant 
high HbA1c%, and non-significant changes in the 
insulin resistant indices or fasting serum glucose. This 
observation agreed other studies that showed there is no 
relation between low serum vitamin D with the insulin 
resistant or the function of the β-cell 13,14. Moreover, 
diabetic patients with a low serum levels of vitamin D 
have a non-significant changes in the serum levels of 
C-peptide or amylin which do not agree the findings of 
Braun et al study that carried in India which showed 
a significant decrease of C-peptide and amylin15. This 
observation can be explained on the basis of the design 

of the study as our study compared the deficient serum 
vitamin levels with the with normal or insufficient levels 
in T2D patients, while the comparison in the Braun et al 
15  was between T2D and healthy subjects.  There is non-
significant changes in the lipid profile between groups 
with different vitamin D status which agreed other 
studies that showed vitamin D supplementation (50000 
IU per week for 6 weeks) did not significantly induce 
changes in the lipid profile 16.  

This study adds new information that significant 
positive correlation between the status of vitamin D with 
serum level of C-peptide, insulin, amylin, and HOMA-β 
indicate that vitamin D plays a role in the maintaining 
the β-cell function. Omar et al demonstrated that the 
status of vitamin D in T1D, and T2D was associated with 
different dysfunction markers of the β-cell, indicating 
the potential abilities to predict the β-cell status in 
diabetics 17. Multi-variables regression analysis shows 
a significant prediction of HbA1c%, serum amylin, and 
HOMA-IR.

Conclusion 

Vitamin D activates β-cell of pancreas in T2D 
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leading to significant release of insulin, c-peptide and 
amylin. This effect reflected on the improvement of 
HOMA-β. Serum vitamin D level does not relate to the 
cardiovascular risk factors including anthropometric 
measurements, and lipid profile.
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Abstract

The 25-hydroxy cholecalciferol is an immune system modulator which is usually low in majority of multiple 
sclerosis patients. The aim of the study determine serum 25-hydroxycholecalciferol level in addition to 
a specific therapy in patients with multiple sclerosis and its correlation with disease activity through 
determining disease primary and secondary outcomes (MRI data, disease relapse, and exacerbations, EDSS, 
and quality of life scores).A total of 215 MS participants aged between 18 and 65 were enrolled in the study 
and divided into 2 groups. The first group of 148 patients received various doses of vitamin D supplements 
while the second group of 67 patients did not receive vitamin D. The study was implemented for six months 
of follow up. Blood samples were taken every two months and MRI data, EDSS score, disease exacerbation 
data as well as the quality of life score was obtained and recorded throughout the study time period.  The 
result shows mean 25-hydroxy cholecalciferol concentrations were associated significantly with the mean 
quality of life score. Some disease exacerbations were also improved significantly (P < 0.05), however, no 
significant association was found with EDSS score, MRI outcomes, and relapse rate.

Key words: Multiple sclerosis,vitamin D.

Introduction

Multiple sclerosis (MS) is defined as an 
“inflammatory, demyelinating, immune-mediated, 
and debilitating disease that is often associated with 
a disability and impairs quality of life” (1, 2). It is a 
neurodegenerative disease characterized by the ongoing 
inflammatory nature of the central nervous system(3). It 
may involve the brain (including the optic nerves) and 
spinal cord (4, 5). Disability besides high morbidity is 
considered as a common feature of the disease (6). There 
are four main patterns of Multiple Sclerosis: relapsing-
remitting, primary progressive, secondary progressive 
and progressive relapsing (7). From one individual 
to another, symptoms can be different considerably 
even within the same individual, possibly changing in 
severity from year to year, or even day today (8). Clinical 
manifestation is diverse, which ranges from a relatively 
mild neurological symptom to a rapidly evolving and 
debilitating disease (9). Common MS symptoms include 

neuropathy, burning or deep pain, bladder problems such 
as frequent urination, blurred vision, trouble walking: 
muscle spasms and balance problems (8). Multiple 
Sclerosis usually affects individuals with age of onset 
ranging between 20 and 40 years and over 2.5 million 
people are affected worldwide (10). It affects women more 
commonly with nearly 60% of cases are of the female 
gender more than men (3:1 ratio), but its incidence 
also varies according to ethnicity and geographi¬cal 
location, specifically northern Europeans as well as their 
descendants, which are more suscep¬tible to develop 
the disease (10, 11). Vitamin D contains a group of related 
fat-soluble compounds; the main forms are vitamin D3 
(cholecalciferol) and D2 (ergocalciferol). Cutaneous 
vitamin D3 which is produced by sunlight delivers 
90% of vitamin D requirement in humans. Nearly two 
months is the biological half-life of 25-hydroxyvitamin 
D3 (12). Hence, it validates the standard practice of 
measuring 25(OH)D in serum (13). There is a significant 
concentration of vitamin D receptors on T lymphocytes 
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and macrophages which is illustrated by in vitro studies. 
Also, it modulates the acquired immunity minimizing 
inflammation and autoimmune diseases (14). A Study by 
Antico et al. which reviewed the studies on vitamin D 
and MS risk suggested that autoimmune diseases such 
as MS could be aggravated with low vitamin D levels 
(particularly levels lower than 10 ng/ml) (15). Recent 
studies illustrate that the mother who is less exposed 
to sunlight during pregnancy has more risk to deliver a 
child who will be affected by MS (16). 

Patients, Materials, and Method

A total of two hundred and seventy-six patients were 
enrolled in this study, of which sixty-one patients were 
excluded since either they did not meet the inclusion 
criteria or they had one or more of the exclusion criteria 
mentioned below, and two hundred and fifteen patients 
completed the study and were divided into either a 
treatment group which received various doses of vitamin 
D and a second group which didn’t receive any vitamin 
D supplements. Both groups were studied and followed 
for six months.

The inclusion criteria were patients aging 
between 18 and 65 years, have a definitive relapsing-
remitting MS supported by MRI reports as well as 
clinical or laboratory-supported data, EDSS score less 
than 6.5, a table neurological function and without 
exacerbations for at least one month preceding the 
trial, and Serum 25-hydroxyvitamin D level lower than 
30 ng/mL.Exclusion criteria were patients who had 
neurological, psychiatric, cardiac, endocrinological, and 
hematologic abnormalities, as well as hepatic or renal 
functions; previous use of vitamin D as supplements, 
pregnancy, relapse within six weeks prior to study 
initiation,and patients with secondary-progressive and 
primary-progressive MS.

The study was designed as a 24-week interventional 
randomized controlled clinical trial and conducted 
between August 2018 and April 2019 at Baghdad 
Teaching Hospital, Baghdad, Iraq. Ethical approval was 
granted from the Iraqi Ministry of Health as well as the 
hospital management and Neurology department. The 
nature of the trial was explained to the participants, and 
after a detailed discussion with the neurologist, patients 
made a final decision, and each participant provided 
written informed consent. 

 

Blood samples taken from patients were collected and 
placed in a gel tube and then centrifuged at 4000 rounds 
per minute (rpm) for 10 minutes to separate serum from 
the blood. Serum samples were stored at −80 0C and 
then measured later.

The 25-hydroxyvitamin D3 concentration was 
measured from serum samples by enzyme-linked 
immunofluorescence (ELFA) assay on the Mini 
Vidas deviceusing vitamin D kit (bioMérieux®- 
France).25-hydroxyvitamin D3 level was 
measured in ng/ml (1 ng/ml = 2.496 nmol/L) 
and the device measurement range is between 8.1 
to 126.0 ng/ml. Values below the lower limit of 
measurement were reported as <8.1 ng/mL and values 
above the upper limit were reported as >126.0 ng/ml. 
Participants were evaluated by a neurologist at baseline, 
two, four, and six months after the start of the therapy 
to evaluate the development of side effects of the 
medications, compliance, and disease activity (EDSS 
and evaluation of relapse occurrence). Additionally, 
magnetic resonance imaging (MRI) reports of the brain 
and cervical part of a spinal cord were evaluated at the 
start and at the end of the study period.

Statistical Analysis

Statistical package for social sciences version 24 
used for data input and analysis. Discrete variables 
presented as numbers and percentages and continuous 
variables presented as means and standard deviations.A 
chi-square test for independence was used to test the 
significance of the association between discrete variables. 
T-test and Mann-Whitney test used as appropriate to 
test the significance of the difference in means of two 
independent samples.Pearson’s correlation coefficient 
was used to test the significance of correlations between 
continuous variables.The level of significance was set at 
a P-value of 0.05.

Results 

Demographic data and MS patients’ information 
are shown in Table 1 below. There was no statistically 
significant difference between both groups except for 
some patients’ variables,the majority of the patients 
(63%) were females (n = 136 for both groups), and 
the mean (SD) age of the participants for vitamin D 
supplemented and the non-supplemented groups was 
(35.7±9.7 and 34.9±9.5) years, respectively.
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There are many statistically significant differences, 
particularly the mean change in the quality of life score 
(Qol) and pain (P < 0.001).Other variables such as the 
rate of depression and mood disorder, fatigue, blurred 
vision, and neuropathy were also changed significantly 
during the duration of follow up (P < 0.05). Magnetic 
resonance imaging reports for the patients revealed no 
significant changes observed in patients’ reports after 
the end of the study (e.g. lesions size, number, and 
location distribution throughout the brain and spinal 
cord evaluated via T2-weighted scanning sequences and 
Gadolinium contrast-enhanced examinations).

The changes in the mean values of vitamin D3 
and the change in means of both QoL score and EDSS 
score are illustrated in Figure 1. The mean change of 
vitamin D3 readings since the start of vitamin D3 
supplementation for the first group revealed a highly 
significant change after 2, 4, and 6 months compared 
to the second group (P < 0.001), which is illustrated in 
figure 1. Additionally, the change in the mean of quality 
of life score was found to be statistically significant after 
3 months (P = 0.023) and highly significant (P < 0.001) 
after 6 months since therapy commence. However, the 
finding of this study didn’t find any significant difference 
in the EDSS score at the end of the follow-up period (P 
= 0.466). 

 Figure 1 : Mean level changes for serum vitamin D3 for both studied groups over the period of follow upbefore vitamin D 
supplement and after two, four and six months.

The correlation between Vitamin D3, EDSS, and 
QoL score is shown in table 1 below, which shows the 
only quality of life score was correlated significantly 
in direction with vitamin D3 level (P < 0.001, r > 0). 
Conversely, the EDSS score was not significantly 

correlated with the vitamin D3 level. The correlation 
between vitamin D3 level and quality of life score at 
the end of the study timeline is demonstrated in figure 2.
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Table 1: Correlations between vitamin D3 level, EDSS score and QoL score for the total samples.

D3 level EDSS score QoL Score

Vitamin D3 level
Pearson Correlation -0.012 0.275

P-value 0.864 <0.001*

EDSS score
Pearson Correlation -0.012 -0.044

P-value 0.864 0.518

QoL Score
Pearson Correlation 0.275 -0.044

P value <0.001* 0.518

*= statistically significant difference; QoL=quality of life; EDSS= Expanded disability status scale.

Figure 2 : Correlation between vitamin D3 level and quality of life (QoL) score for the total samples.

Discussion

Some data presented promising and significantly 
positive results, and others, however, did not display 
statistically significant differences. It was found that 
above 60% of the patients enrolled in this study were 
females. The reason for this gender variation is unclear 

but it could be due to the fact that women and men might 
also have different responses to some environmental 
factors, like sun exposure and vitamin D supplements 
(17).

Some patients had enough time to expose themselves 
to the Sun despite the majority reported that they 
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didn’t receive enough sunlight exposure. It is thought 
that Sunlight provides 90% of the human vitamin D 
requirement (18). Which could be the reason for their low 
vitamin D status. The link between vitamin D and MS was 
initially speculated by findings from population studies 
which showed that the disease is generally more common 
in countries further away from the equator, as sunlight 
exposure is lower, especially in the wintermonths(19). 
Although there was no significant association between 
vitamin D and the mean rate of relapse as well as some of 
the exacerbations (P > 0.05), their incidence was found 
to be reduced pronouncedly later on. On the other hand, 
other variables like depression, pain, tremors, blurred 
vision, and neuropathy were found to be significantly 
changed after all.  Perhaps the short time course of the 
therapy administrated to the subjects was not sufficient 
to reach a satisfactory outcome for the other variables 
who did not display significant numbers.

The effect of vitamin D supplementation on changes 
in MRI reports was found not being a significant one (P 
> 0.05). There were no significant changes to the patients 
MRI data, particularly the number of T1 Gadolinium 
(Gd+) enhanced lesions, T2 and FLAIR images, and 
little changes to the patients’ lesion’s size, numbers, 
and locational distribution in the white matter and other 
areas within the brain and the spinal cord. This is perhaps 
due to the insufficient time available to assess these 
changes in a short time base, and possibly an extended 
time period is warranted to confirm whether vitamin D 
supplementation is effective in reducing those values 
with a significant outcome. The findings of this study 
is further supported by data presented by an Iranian MS 
study on patients, in which a monthly intramuscular 
injection of 300,000 IU vitamin D3 (vitamin D3, n = 26; 
placebo, n = 33) was given for six months and showed 
no significant differences in clinical or MRI outcomes, 
through increased anti-inflammatory cytokines IL-10 
and TGF-β levels were observed (20).

The finding of this study regarding the relationship 
between vitamin D and EDSS score was not a significant 
one (P > 0.05). this unsatisfactory outcome is perhaps 
due to the fact that the short period of the study was 
insufficient to reach a desirable outcome. A Recent meta-
analysis study by Zheng et. al. in which randomized, 
double-blind, placebo-controlled clinical trials were 
recorded within main databases which analyzed two 
specific outcomes: Expanded Disability Status Scale 
(EDSS) score and annual relapse rate suggested that 

vitamin D appeared to have no therapeutic effect on 
EDSS score in patients with MS (21). Moreover, another 
recent Moroccan study by Skalli et. al. on one hundred 
and thirteen patients with MS and one hundred forty-six 
healthy controls matched for gender and age also found 
that no significant association was observed between 
vitamin D status and EDSS score (P > 0.05) (22). 

There is also a statistically significant change in 
the correlation between the means of serum vitamin D3 
and the quality of life score (P < 0.05). A similar result 
was found by a randomized, double-blind placebo-
controlled Israeli study by Achiron et. al. which studied 
the effect of alfacalcidol on multiple sclerosis-related 
fatigues on 600 participants for six months and found 
that quality of life score improved in alfacalcidol-
treated patients as compared with the placebo group (P 
< 0.05). The authors concluded that “Alfacalcidol is a 
safe and effective treatment strategy to decrease fatigue 
and improve QoL in patients with MS” (23). On the other 
hand, a randomized controlled trial study by Golan et. 
al. designed originally to assess the effect on flu-like 
symptoms and immunomodulatory properties, which 
also studied effect of vitamin D supplementation on 45 
patients with multiple sclerosis treated with interferon-
beta (21 patients were assigned to 800 IU of vitamin 
D3 per day (low dose), while 24 patients received 4,370 
IU per day (high dose) for one year), the study found 
that there is no significant association between serum 
hydroxyvitamin D3 and QoLscore(P>0.05)(24). 

Conclusions

Multiple sclerosis is a chronic immune dysfunction 
disease that has an impact on patients’ health and quality 
of life owing to the disability nature of the disease. 
Vitamin D has an immunomodulatory effect that 
resulted in significant improvement in some patients’ 
variables such as pain, depression, fatigue, blurred 
vision, neuropathy as well as the quality of life score, 
however, other variables such as EDSS, MRI outcome 
and relapse rate didn’t display a significant association 
with vitamin D therapy. These negative results raise a 
question regarding the beneficial role of vitamin D in 
MS patients. Perhaps the short duration of the study 
was insufficient to a chive a better outcome after all. In 
any case, a more time-lapse study is warranted in order 
to answer this question and additional studies are also 
required to better address this subject.
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Abstract

Background: Education is a dynamic process designed to build a professional personality and improve 
the quality of life that may be overcrowded by problems. Education aims to educate individuals and help 
them to acquire the skills of thinking, confronting and solving these problems. This study aims at measuring 
problem solving skills and critical thinking among nursing students at Mosul University.

Methodology: The cross-sectional design was used in this study that conducted at the College of Nursing at 
Mosul University during the academic year 2018-2019. Four (4) students were interviewed . The Heppner 
Problem Solving Scale was used to measure problem-solving skills while the California scale was used for 
critical thinking. Data collected and entered on the computer, SPSS was used for data analysis 

Results: The results of the study indicated that the average score of students in the method of problem 
solving () and critical thinking skills are () and there are no significant differences between males and 
females. The students in the fourth stage were the highest in the average grades of critical thinking skills and 
the method of solving problems compared to students of the first stages.

Conclusion: The study concluded that our college students still need intensive training in critical thinking 
and problem solving techniques, and that the teachers of training and teaching should follow advanced 
methods of teaching their students.

Key Words: Problem solving, Critical Thinking, Nursing skills .

Introduction

The development of health care systems and 
technological advances in this field have made nurses 
face many crises and major problems under unexpected 
circumstances.1 Nursing education today requires the 
integration of theoretical knowledge with practices 
during their education so that they can cope with these 
problems and manage crises.)2( It also requires nursing 
teachers to motivate students to use critical and creative 

Correspondence author: 
Department of Clinical Nursing Sciences, College of 
Nursing, University of Mosul, Mosul, Iraq 
Tel: +964-770-1620-882; 
E-mail: prof.dr.radhwan@uomosul.edu.iq.

thinking that will help them provide creative solutions 
when they encounter problems and difficulties in the 
clinical environment.)3( Problem-solving skills It means 
the group of processes that the individual uses using the 
information and knowledge he has already learned, the 
skills he has acquired in overcoming a new situation, 
and unfamiliar to him in controlling and reaching a 
solution.)4( The method of solving the problem is a 
method that places the learner in a real position in 
which they work in order to reach a state of cognitive 
equilibrium, and the state of cognitive equilibrium is a 
motivational state that the child seeks to achieve, and 
this situation when he arrived at a solution or answer 
or discovery.)5,6( Nursing outputs should be prepared 
with high efficiency to enable them to identify actual 
and potential health problems of patients and to deal 
with problems according to professional and ethical 
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rules. Teachers in nursing schools must use a variety 
of teaching and training methods that provide students 
with the necessary knowledge and skills to practice 
nursing.)7(

Aim of the study :  the study aimed at assessment 
of problem solving and critical thinking Skills among 
Mosul Nursing Student.  

Method

Ethical considerations

This study was approved by the council of 
College of Nursing at University of Mosul, Iraq. Study 
participants were not exposed to harm in any ways 
whatsoever. Anonymity, privacy and dignity of student 
were prioritized. No any conflicts of interests and no any 
advantages were given to the student. Formal Consent 
was obtained from the student before the study and the 
protection of the of them were ensured.

Study design:

By employing quantitative descriptive study design 
, the authors attempt to illuminate the attitudes of the 
Nursing students towards using simulation in nursing 
education as a dependent variable. It also studied 
the extent to which these trends are influenced by the 
student’s gender, grade, semesters in which the student 
enrolled as independent variables.

Study Sample

The study population is the student of the College 
of Nursing at University of Mosul for the academic 
year (2018-2019) is (671) divided into six Courses: 
(Fundamentals of Nursing (141); Adult Nursing II (218) 
students, Pediatric Nursing (74) students, Maternal and 
Child Health Nursing (81) students, Community Health 
Nursing (75) students, and Mental Health Nursing 
(82) students). Participants were recruited from three 
nursing grads, covering six semesters. Twenty percent 
of the whole students in each Course and semester were 
randomly selected, the initial sample consisted of 150 
students. The student of grad one (141 student) were 
excluded because they were not used the simulation in 
their curricula.

Setting

 This study was conducted in a College of Nursing in 
the University of Mosul during January 2019 to March 

2019. Currently, the total number of students enrolled in 
the different programs offered in the College of Nursing 
is about 712 undergraduate nursing students.  

Research tool:

a. Problem solving strategies. 

Extensive  review of  literature and previous studies 
on the study problem and learn about many of the Arab 
and international  psychological standards, the researcher 
adopted a scale The Problem Solving Strategy Prepared 
by Heppner & Peterson (1982)(8). This measure aims 
at examining the extent to which practical skills and 
strategies have been used Solve personal problems 
in real life. The five areas identified by Heppner are: 
general orientation, problem definition, and generation 
alternatives, decision-making and evaluation. With 
eight expressions per dimension. The Problem Solving 
Scale  included (40) statements  in its initial form , seven 
statements were omitted and deleted according to the 
experts suggestions . the final draft were included (33) 
statements  arranged  according to the five- Likert scale, 
so that the answer is given (very high) 5 degrees, and 
(high) 4 degrees, (medium)  3 degrees, low (2 degrees), 
(very low) one degree, for positive expressions and vice 
versa For negative expressions (very high), 1 (high), 2 
(intermediate), 3, and (low) 4 degrees, and (very low) 5 
degrees.

b. For the purpose of measuring  critical thinking 
of students, The researchers were used “The California 
Critical Thinking Disposition Inventory (CCTDI)”, 
which published by the California Press in 2000, as 
part of a series of tests and scales to measure critical 
thinking that target age groups and strata of society. The 
scale was prepared by Peter Faicone based on a set of 
definitions for the Philosophical Society Of the critical 
thinking contained in the Delphi Expert Consensus 
Report 1990. The test is aimed at adults and university 
students. The test consists of items Each respondent 
can choose from six responses, ranging from “strongly 
agree” to “strongly disagree.” The scale is designed 
to measure a range of skills (Truth-seeking, Open-
mindedness, Analyticity, Systematicity, Self-confidence, 
Inquisitiveness and  Cognitive Maturity)(9)

Statistical Analysis: Data management and analysis 
were performed using SPSS 25. Statistical significance 
was analyzed using analysis of variance and t-tests as 
appropriate.  Significance levels were set at the 1% level 
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using the student t-test.

Results

Table (1): mean scores of students on CCTDI according to their gander and grades  

Subscale
Gender Grades

Male female I II III IV

Truth-seeking 33.1 33.2 30.3 32.2 33.6 35.4

Open-mindedness 44.4 44.1 41.1 42.5 45.1 49.6

Analyticity 42.5 44.3 39.3 40.2 43.6 47.1

Systematicity 33.2 33.5 31.8 33.3 35.9 38.8

CT self-confidence 40.1 40.3 38.1 39 40.2 44.1

inquisitiveness 34.2 34.2 30.1 34.4 34.9 37.2

Maturity 40.6 42.2 33.2 34.6 46.1 47.8

Total score 282 285 281 283 283 285

Table (2): mean scores of students on PSI according to their gander and grades  

Subscale
Gender Grades

Male Female I II III IV

Problem Solving confidence 23.8 23.1 22.89 23.19 23.2 24.6

Approach  Avoidance Style 42.16 41.88 40.16 41.20 42.12 43.33

 Personal Control 20.11 19.67 19.11 20 20.08 21.99

Total score 89.33 88.19 87.12 88.42 89.18 90.10

Discussion

The main goal of education is to graduate students 
who are closely related to technology, economics, 
human life and community service, and adapt them to 
the needs of the labor market and the ever-changing 
demands of contemporary life. The results of the 
present study showed that the dimensions of the survey 
and the methodology are low in terms of demonstrating 
the required behaviors. It is possible to believe that the 
nursing student is hesitant to show the behavior of the 
intellectual survey, such as acquiring and learning new 
things without expectation regarding the features and 
behaviors of the methodology, organized research and 
planned and cautious. These results are agreements with 
previous studies(10,11). Furthermore, when comparing 
the results of the current study with previous studies 
using similar measures, Mosul students showed lower 
scores than those who studied at other universities in the 
United States(12), Canada(13), Turkey(14) and Australia(15). 
These results may reflect clear differences in the means 

of education and modernity of curricula, as well as 
cultural differences. 

The sub-scale for the  truth-seeking recorded a 
decline in marks for students who usually do not wish 
to re-evaluate the new information and lament the way 
it was done.’ (16). This is in line with a study of students 
in six academic programs, where they received the 
lowest average score (less than 40) for the truth-seeking 
Interestingly, the results also showed that nursing 
students achieved positive results in curiosity, which 
confirms that curious students are willing to learn more, 
learn values, and how things happen. These results were 
supported by Redding(17) (1999) An important component 
of critical thinking, and the interest of nursing students 
to increase their knowledge. The rule becomes necessary 
in the application of evidence-based practices based on 
criteria. Contrary to the findings of other studies, female 
recorded a higher statistical significance than male in 
the Open-mindedness and maturation scale. No gender 
differences were found in this study. However, there 
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was a significantly higher number of males than female 
high-scores in Analyticity subscale, which is consistent 
with the results of a previous study despite reported 
gender differences.(18) Another study claims that males 
and females are remarkably similar in terms of critical 
thinking. With regard to the critical thinking skills of 
nursing students with respect to their grades; in the 
truth-seeking, the courageous desire to obtain the best 
knowledge even if such knowledge fails to support or 
define prejudices, beliefs or self-interest. The average 
degree of this characteristic was the highest among 
fourth-year students. This conclusion is consistent with 
Lee et al.(19) examining the behavior of critical thinking 
among nursing students in the baccalaureate. Findings 
of this study was supported by another  findings that 
revealed seniors got the significantly highest mean of 
the overall CCTDI. In contrast, findings of, where the 
senior level students got the lowest mean of total score of 
CTDs.(20) The second objectives of the present study is to 
identify the skills of nursing student in problem solving 
. the study found that our student has lower average 
scores than nursing student in others school like Iran(21) 
and Canada(22). Regarding  in three subscales it was 
fond that Mosul Nursing students is lower than nursing 
students in southern New Jersey as well as similar to 
student of nursing in Iran. The grade of students had 
no effect of the ; however, the senior student  refereed 
themselves more effective than junior  students. This 
results is agreements with finding of  Mustafa and Cagla 
study (23) which shown  that students’ problem solving 
abilities increase from the first grade to the fourth grade. 
other studies that conducted by  Usluand Girgin, (24) and  
Yavuz et al. study (25) showed that the student in grade 
I  have lower problem solving skills than students in IV 
grade  class. The results of our study also found that 
the total degree of problem solving was (90.55) while 
the approach avoidance  and | personal control levels 
were (44.2,24.6) respectively. Our students were the 
best when comparing their scores in problem solving 
variables with scores obtained by other students in 
similar studies using the same scale.(26,27). Regarding 
the factor of gender, study’s findings shown that boys 
supposed their  skill a slightly more effective than 
girls, however the difference of mean score between 
males and females was not statistically significant. In 
relation to gender variable the male students give the 
impression more positive than female  With regard to 
problem solving factor and personal control. at the same 
situation , the girls seeming better than boys in relation  

to approach avoidance style. The results of the study 
were consistent with the findings of other studies which 
shown that  degree among boys higher than girls .(23) .

Conclusion

The study conclude that our student has low scores 
in relation to their skills in problem solving and critical 
thinking. The male and senior students were more than 
female in problem solving approach 

Recommendations :

Emphasis on the use of critical thinking skills by 
all students and training them with the start of the initial 
stages of nursing study. Nursing topics and nursing 
teaching methods are enriched by various activities 
that motivate students to acquire critical thinking skills. 
Conduct research and studies on the possession of 
nursing teachers critical thinking skills and methods of 
problem solving.
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Abstract

Gentamicin is an aminoglycoside antibiotic used for treatment of serious gram-negative bacterial infections. 
Aim: to investigate possible therapeutic effects of vitamin C and radish juice on gentamicin-induced 
nephrotoxicity in a rat model. Method: Thirty sexually mature male Sprague-Dawley rats were included in 
this study, divided randomly into 6 groups, each one included 5 rats. group 1 received saline & considered 
as control group, group 2 received vitamin C, group 3 received radish juice, group 4 received gentamicin, 
group 5 received gentamicin + vitamin C and group 6 received gentamicin + radish juice for five days. After 
treatment, blood samples were collected from animals for measuring of blood urea, serum creatinine and C- 
reactive protein. Results : gentamicin cause significant elevation in blood urea (p< 0.001), serum creatinine 
(p< 0.001) and C- reactive protein (p< 0.001) . vitamin C and radish juice cause significant reduction in 
blood urea (p< 0.001), serum creatinine (p< 0.001) and C- reactive protein (p< 0.001) when co administered 
with gentamicin treatment. Conclusion: The toxic effects of gentamicin on kidney could be ameliorated by 
vitamin C and radish co administration & they can act as nephroprotective.
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Introduction 

Gentamicin is an aminoglycoside antibiotic used for 
treatment of serious gram-negative bacterial infections 
1,2. The two important potential adverse effects for 
treatment with this antibiotic are ototoxicity (2) and 
nephrotoxicity 3.

Aminoglycosides can cause nephrotoxicity in 
10–20% of therapeutic regimes (4) which classically 
demonstrated by: diminished urine concentrating 
capability, reduction in glomerular filtration rate and 
proteinuria 5. The pathogenesis of gentamicin induced 
-nephrotoxicity is multifactorial, the studies presented 
that it acts on mitochondria, induces oxidative stress 

and apoptosis, reduced antioxidant defense mechanisms 
and increase renal free radical generation. Eventually, 
gentamicin causes glomerular congestion and acute 
tubular necrosis 4.

Different potentially therapeutic approaches have 
been proposed to attenuate or prevent gentamicin-
induced nephrotoxicity because of its important clinical 
consequences (6, 7) and many antioxidants have displayed 
benefit in reducing free radical formation and renal 
toxicity 8 but the ideal antioxidant should be safe, readily 
available, inexpensive and have few side effects 2.

Vitamin C is an essential micronutrient for humans 
that considered as a nutritional supplement and should be 
obtained daily, in diet, to prevent “scurvy” which is life-
threatening disease occur from vitamin C deficiency9.  

vitamin C is an antioxidant (1,6,10), very good 
scavenger for free radicals to protects nucleic acids, 
proteins, lipids and body in general, from their oxidative 
damage 11. The immune function improves by vitamin 
C due to its influencing effect on chemokinesis and 
chemotaxis of neutrophil leukocytes 9.  
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Radish (Raphanus sativus L. ) is an annual, edible 
plant consumed all over the world (12) belonging to 
cruciferous vegetable family which include many 
classes of biologically active phytochemicals 13. 
Radishes have different skin colors (red, purple, yellow, 
black, and white) but its flesh is white 12. Unani, Indian  
and Greeko-Arab folk medicine used  radish as remedy 
for treatment of some diseases such as jaundice, liver 
diseases, gallstone, rectal prolapse and indigestion 14. 

Extract of radish contains several water-soluble 
vitamins as B complex, vitamin C, minerals and 
polyphenols. Experimental studies demonstrated that, 
these constituents possess pharmacological properties 
mostly antioxidant 12-14. Another bioactive components 
are quercetin, isothiocyanate and glucosinolates 
derivatives which has potential anti-inflammatory, anti-
tumor and anti-proliferative effects 15.

Unique pharmacological properties of radish juice 
motivated us to suppose that, it may be effective for 
the treatment of gentamicin-induced nephrotoxicity. 
Thus, the current study aimed to investigate possible 
therapeutic effects of vitamin C and radish juice on 
gentamicin-induced nephrotoxicity in a rat model. 

Materials and Method

Study animals 

The study was conducted on 30 healthy sexually 
mature male Sprague-Dawley rats , their  age ranged 
from 16-20 weeks & their weights (350-500 g) were 
obtained from the animal house in College of Veterinary 
Medicine, university of kufa, Najaf, Iraq . Animals were 
housed in stainless steel cages, 5 rats per cage under 
standardized laboratory conditions with controlled light-
dark cycle and room temperature (22-25° C). Animals 
fed standard chow diet and water ad libitum. 

Experimental design  

Rats were randomly divided into 6 groups each 
group contain 5 rats. 

Group 1 treated with normal saline alone (2 ml 
of 0.9% saline) and served as control group. Group 2 
treated with vitamin C tablets (Pharma  Nord company, 
England). Each tablet triturated and dispersed in 15 ml 
distilled water and was given orally single daily, each 
rat received vitamin C 500 mg /kg body weight 16.

Group 3 treated with radish (Raphanus sativus) 
white Iraqi radish type from local market is used. It 
washed with tap water, leaves and roots squeezed in 
electric mixer then filtered. The squeezed filtered juice 
from radish is given orally in dose of 15 ml/kg body 
weight.

Group 4 treated with gentamicin (80 mg/2ml, 
IM) ampoules (Rosch company, Germany) was 
administered at dose of 80 mg/kg body weight (17) to 
induce nephrotoxicity. 

Animals of group 5 received vitamin C 500 mg /
kg body weight orally and gentamicin 80 mg/kg body 
weight IM daily. While group 6 treated with radish 
juice 15 ml/kg body weight orally and gentamicin 80 
mg/kg body weight IM daily .Treatment for all groups 
were given  between 9 and 12 a.m. daily to prevent any 
circadian variations described for drug for 5 consecutive 
days. 

Animals were sacrificed 24 hrs after last drug 
application, anaesthetized by ketamine and xylazin (50 
mg/kg-5 mg/kg) intraperitoneally 18. Then3- 4 ml of 
blood were drawn from each animal by cardiac puncture 
.These blood samples were put in serum tubes, then 
serum separated by centrifugation (4000 xg for 15 min). 

Biochemical analysis: Serum& blood samples were 
collected for monitoring of renal function by analyzing 
(blood urea & serum creatinine), and C-reactive protein. 
These markers  level were measured by standard urea 
Kit,  creatinine Kit supplied by (Roche company, 
Switzerland) & C- reactive protein kit supplied by 
(BIOLABO Laboratories Ltd, France). All instructions 
about methods mentioned by manufacturer are applied.  

Statistical analysis: Data are presented as means 
± SD. Statistical analysis were done by using computer 
program (SPSS) version 20. Statistical evaluation of 
changes in parameters between different groups are 
tested by one way ANOVA . In all tests P value <0.05 
was considered to be statistically significant.

Results 

1- Blood biochemical markers of renal function 

• Blood urea: blood urea level was insignificantly 
change (p>0.05) in vitamin C and radish juice treated 
groups as compared to control group(mean ±SD were 
39.6±3.8, 40± 3.8, 39±2.2 mg/dl) respectively. But this 
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renal function marker was significantly increase (p<0. 
001) in group treated with gentamicin as compared to 
control group, vitamin C and radish juice treated groups 
(mean ±SD was 82.4±4.3 mg/dl), while group treated 
with both gentamicin & vitamin C showed significant 
(p<0. 001) reduction in blood urea level  (mean ±SD 
was 54.8±2.4). Rats group that treated with gentamicin 
and radish juice also had significant (p<0. 001) reduction 
in blood urea level (mean ±SD was 54.8±5.3   mg/dl), 
Figure (1) .

Figure 1: Comparison between study groups regarding 
blood urea levels (mg/dl). Results expressed in mean ± SD. 

 • Serum creatinine: Serum creatinine was 
significantly increased (P<0.001)  in group treated with 
gentamicin as compared to control group, vitamin C 
and radish juice treated groups (mean ±SD was 3.2±0.7 
mg/dl), while group treated with both gentamicin & 
vitamin C showed significant (p<0. 001) reduction 
in this parameter (mean ±SD was 1.8±0.2). In group 
that treated with gentamicin and radish juice also had 
significant (p<0. 001) reduction in serum creatinine 
level  (mean ±SD was 1.9±0.2 mg/dl ), Figure (2).

Figure 2: Comparison between study groups regarding 
serum creatinine levels (mg/dl). Results expressed in mean ± 
SD .

2. C- Reactive protein: There was insignificant 
change (p>0.05)  in C- Reactive protein between 
control group, vitamin C and radish juice treated groups 
(mean ±SD were 1.5±0.3, 1.5± 0.2, 1.5±0.12 mg/dl) 
respectively, but gentamicin cause significant increase  
(p<0. 001)  in  C-Reactive protein  in gentamicin 
treated group (mean ±SD was 7.1±1.3) as compared to 
previous three groups. C-Reactive protein had reduced 
significantly (p<0. 001) by treatment with vitamin C and 
radish juice in group 5 and 6 (mean ±SD were 2.8±0.7, 
2.7± 0.6 mg/dl) respectively,  Figure (3).

Figure 3: Comparison between study groups regarding 
C-reactive protein levels (mg/dl). Results expressed in mean 
± SD.    

Discussion

Nephrotoxicity is one of the major adverse effects 
following treatment with gentamicin 5.

The parameters in serum that permit assessment of 
the function & integrity of kidney were evaluated in this 
study in a rat model following treatment with gentamicin 
and/or vitamin C and radish. 

The present study states nephrotoxicity induced 
by administering challengingly high doses (80 mg/
kg) of gentamicin via intramuscular route in rats for 5 
consecutive days. Nephrotoxicity was concluded from 
increased levels of blood urea and serum creatinine with 
elevation in C-reactive protein activity. 

These results substantiate previous studies as, 
Rehman et al. (1), Hajihashemi et al. (3), Moreira et al. (10), 
Abdelsameea et al. (17), Stojiljkovic  et al. (6), described 
markedly increase in these biochemical parameters after 
receiving high doses of gentamicin.

Gentamicin cause renal toxicity by multiple 
mechanisms: vascular, glomerular and tubular. The 
kidney damage is usually as a result of tubular obstruction 
caused by debris deposition or cell swelling, significant 
reduction in blood flow to the kidney and glomerular 
filtration with increase in vascular resistance 5.

Oxidative stress has been proven to be involved 
in gentamicin-induced renal toxicity 3,  5,7,8,19. Several 
studies suggest that gentamicin damage mitochondria of 
affected cells by increase generation of reactive oxygen 
species, decrease antioxidants in renal tissue,  increase 
mitochondrial membrane potential loss, mitochondrial 
swelling (19) and lipid peroxidation 3. Gentamicin caused 
degeneration in glomeruli and tubules with decreased 
expression of anti-apoptotic markers and increased 
expression of apoptotic markers 17. Gentamicin induce 
Inflammatory and necrotic changes in renal tissue 
including lymphocyte infiltration, increase TNF-α 
protein (8) vascular adhesion molecule-1 and caspase-3 
content 7. 

Rats of fifth group gentamicin and vitamin C, had 
significant reduction in  renal function biochemical 
markers (blood urea and serum creatinine) and 
C-reactive protein  in comparison to gentamicin treated 
group. This signifying the protective effect of vitamin C 
against gentamicin induced nephrotoxicity.
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Rehman et al. (1) conducted a biochemical and 
histopathologic study in rabbits to investigate effect of 
vitamin C on nephrotoxicity caused by gentamicin and 
postulated that vitamin C can protect from this toxicity.  

Vitamin C has been shown to play a key role in 
protection against gentamicin- induced nephrotoxicity 
in rats as postulated by Moreira et al. (10).

Stojiljkovic  et al. (6) founded that co administration 
of gentamicin and vitamin C caused significant reduction 
in cytoplasmic and nuclear changes as well as decrease 
coagulation-type necrosis in tubular and glomerular 
cells that caused by gentamicin in rats.

 Vitamin C showed protection against gentamicin 
induced nephrotoxicity by a compensatory mechanism 
involving induction of antioxidant enzyme activities as 
a defense system by reducing reactive oxygen species 
and increasing the nitric oxide to prevent free radical 
induced cellular transformation (10). Vitamin C has been 
proposed as a potent antioxidant agent that is capable 
to uptake the reactive oxygen species in plasma and 
play a key role in the prevention of their entrance and 
consequently damaging the cells (1). 

In current study, radish treatment in sixth group 
significantly reduced serum creatinine, blood urea and 
C-reactive protein levels, which were initially increased 
due to gentamicin administration. This signifying the 
nephroprotective effect of radish against gentamicin 
induced nephrotoxicity. 

Ahn et al. (20) concluded that radish Extract 
containing 3-(E)-(methylthio) methylene-2-
pyrrolidinethione Mediates hepatoprotective Effect on 
Carbon Tetrachloride-Induced Hepatic Injury in rats by 
antioxidant effects.

Elshazly et al. (21) stated that radish oil was capable 
to provide a complete protection against hepato- and 
genotoxicity of chromium due to its potent antioxidant 
effect in rats .

Kim et al. (15) isolated the bioactive constituents 
(4-Methylthio-butanyl derivatives) from the Asian white 
radish of an edible solid taproot and found that they had 
anti-cancerous activities and anti-inflammatory . 

Kook et al. (22) found that the seeds of Raphanus 
sativus L. had greatest activity to suppress inflammatory 
mediators serum TNF-α and interferon-γ levels 

nterleukin-6by suppressing p38 MAPK and nuclear 
factor-κB activation in mice  

Radish, a strong antioxidant, can effectively inhibit 
the progress of tissue damage through its antioxidant 
and free radical scavenging properties (23). It augments 
the antioxidant defense mechanism, decrease lipid 
peroxidation and reduce oxidative stress, which is an 
imbalance between antioxidants and reactive oxygen 
species in cellular systems (12).

According to our knowledge from searching 
publications, no study investigate radish effect on 
gentamicin induced renal toxicity .We choose radish 
because it edible material use normally by many 
populations so can reduce toxicity simply through 
dietary intervention. 

Conclusion: The toxic effects of gentamicin on 
kidney could be ameliorated by vitamin C and radish co 
administration & they can act as nephroprotective.
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 Abstract

Background: The aim was to measure the limits of the safe concentration of benzene in the shoe home 
industry in Romokalisari Surabaya. 

Method: The study was pre-experimental study with single group design. Samples taken were 25 workers at 
shoe home industry in Romokalisari, Surabaya. To determine the safe concentration of benzene for workers 
obtained data on weight of experimental animal (W animal), body surface of experimental animals (BSA 
animal), weight of workers (W), height of workers (h), body surface area of workers (BSA), breathing rate 
of workers (BR), working time (t), concentration benzene, Animal Km, Human Km, NOAEL, and safe 
human dose (SHD). 

Results: The average measurement of benzene concentration was 1.98 ppm (6.34 mg / m3), which means it 
was above the threshold value (TLV) at Indonesia. The safe limit value of benzene concentration of 0.0275 
ppm also exceeds the stipulated level of 0.009 ppm daily for acute effects and 0.003 ppm daily for chronic 
effects. 

Conclusion: Control efforts are needed so that workers are protected so they are not adversely affected by 
benzene exposure. The recommendation such as use appropriate personal protective equipment and plant a 
number of ornamental plants that can absorb and reduce the concentration of benzene.

Keyword: Benzene concentration, Shoe home industry, Safe concentration, Workers. 

Introduction

Community demand for various necessities of life 
continues to increase such as the demand for shoes. 
To meet the increasing demand, the shoe industry 

must provide sufficient stock to prevent inequality. 
The use of chemicals can interfere with the health 
of shoe craftsmen includes the use of glue whose 
contain of benzene, which have an impact on health 
if continuously inhaled for a long time1. Benzene is a 
liquid that is colorless, evaporates very quickly in the 
air, and difficult to dissolve in water2. Benzene is a raw 
material for making plastics, resins, synthetic fibers, 
dyes, and also a component of crude oil3. Pathway of 
benzene exposure can be through the skin, respiratory 
tract, mouth continues to the digestive tract4. A person 
who is exposed to high levels of benzene can experience 
several signs and symptoms, including drowsiness, 
dizziness, rapid or irregular heartbeat, headaches, 
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tremors, confusion, unconsciousness, until death5. 
Benzene can cause a decrease in blood cell production 
which is a result of a disruption in the spinal cord6. 

The American Conference of Government Industrial 
Hygienists (ACGIH) and Regulation of Threshold Limit 
Value at Indonesia set the threshold value of benzene in 
the workplace that was permitted was 0.5 ppm (1.6 mg/
m3)7-8. National Institute for Occupational Health and 
Safety (NIOSH) set the recommended exposure limit 
for 8 hours of work at 0.1 ppm (0.32 mg/m3)9. ATSDR 
set the maximum limit for benzene exposure is 0.009 
ppm (0.028 mg/m3) per day which can have an acute 
effect and 0.003 ppm (0.009 mg/m3) per day which can 
have a chronic effect2. The most vulnerable population 
to the accumulation of benzene exposure is shoe home 
industry workers (shoe craftmens). This is because 
workers work every day at that place so continuous 
exposure can accumulates while give impact to high 
concentration of benzene in the workers’ body. 

Previous research on gas station workers revealed 
the concentration of benzene at gas stations both in the 
operator and administration area was 0.02 ppm (0.06 
mg / m3), which means it was still below the value 
threshold (TLV) at Indonesia10. However, based on 
manual calculations the limit of benzene concentration 
is 0.03 ppm. This value if according to the minimum 
risk level of ATSDR, exceeds the set limit of 0.009 
ppm per day for acute effects and 0.003 ppm per day 
for chronic effects2. Unfortunately,  research of risk 
assesment is still limited especially at Indonesia. Safe 
concentration guidance also based on foreign source 
such ACGIH and EPA. However to calculate safe 
concentation was based by workplace condition and 
absolutely another workplace have difference conditions 
such as temperature or humidity. We need an measured 
standart for this conditions especially in shoe home 
industry at Indonesia.  Based on the background above, 
the aim of this study was to measure the limits of the 
safe concentration of benzene at shoe home industry in 
Romokalisari Surabaya.

Method and Materials

The study was pre-experimental study with single 
group design. Samples taken were 25 workers at shoe 
home industry in Romokalisari Surabaya. The inclusion 
criteria in this study were male and female workers who 
had worked in the Romokalisari shoe home industry 

for > 10 years and were willing to be used as research 
respondents. Measurement of benzene concentration in 
the workplace air were carried out at five spots in this 
industry. The research technique starts from collecting 
secondary data related to work processes which include 
chemicals in the work area and the number of workers 
involved. Then, collecting primary data in the form of 
benzene concentrations in the workplace air, length of 
work, and workers weight. In addition, primary data 
collection was carried out on experimental animals that 
is white mice.

Variable of this research were benzene concentration 
in the workplace, weight of white mice, body surface 
of white mice, worker body’s weight, worker height, 
respiration rate of workers, length of day working, body 
surface area of workers, highest dose of toxin without 
experimental animal effects (No Observed Adverse 
Effect Level/NOAEL), Km factor in animals (Animal 
Km), Km factor in workers (Human Km), safe dose 
limit of toxins for workers (Safe Human Dose/SHD), 
and safe concentration of benzene in the air for workers 
(Safe Concentration).

Data of benzene concentrations in the air in the 
workplace were obtained using Coconut Shell Charcoal 
and analyzed by Gas Chromatography (GC) according 
to the NIOSH 1501 method. While, other variables were 
obtained by doing indepth interviews with workers, 
and counting manually. Data analysis in this study 
was carried out by using quantitative data analysis 
manually to determine the safe concentration of benzene 
for workers at shoe home industry in Romokalisari 
Surabaya. 

Results

Characteristics and Body Surface Area  (BSA) of 
Experimental Animal (White Mice)

In general, the human response to toxicity is 
qualitatively similar to the response of animals so that 
it becomes the basis of extrapolation from animal to 
human data. In Table 1 shows that characteristics of 
experimental animal is white mices’ weight with average 
W (kg) is 0,1407 and average BSA is 0,02418. 

Based on weigth of white mices, then the body 
surface area of white mice can be calculated using the 
formula below11-13:
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In general, the human response to toxicity is qualitatively similar to the response of animals 

so that it becomes the basis of extrapolation from animal to human data. In Table 1 shows that 

characteristics of experimental animal is white mices’ weight with average W (kg) is 0,1407 and 

average BSA is 0,02418.  

Based on weigth of white mices, then the body surface area of white mice can be calculated 

using the formula below11-13: 

𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝐵𝐵𝐵𝐵𝐴𝐴 = 0.09 𝑥𝑥 𝑊𝑊0.67 

Explanation: 

BSA : Body Surface Area (m2) 

W : Weight (kg) 

 

 

Figure 1. Distribution of Experimental Animal’s Characteristics (White Mice) 

 

B. Characteristics of Workers (Body Surface Area and Breathing Rate) 

Based on data on body weight and height of workers, the body surface area and the 

respiratory rate of workers can be calculated using the following formula11: 

1. Body Surface Area of Workers 
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𝐵𝐵𝐵𝐵𝐵𝐵 =  √𝑊𝑊 𝑥𝑥 ℎ
3600  

 

Explanation:  

BSA : Body Surface Area (m2) 

W  : Weight (kg) 

h  : Height (cm) 

 

2. Breathing Rate of Workers 

𝐵𝐵𝐵𝐵 =  5.3 𝑥𝑥 ln 𝑊𝑊 − 6.9
24  

Explanation: 

BR : Breathing Rate (m3/hour) 

W : Weight (kg) 

 

 

Figure 2. Distribution of Workers’ Characteristics (Body Surface and Breathing Rate) 

In Table 2, calculation analysis of body surface area and breathing rate of workers shows 

that the average of workers’ body surface area is 1.6655 m2 and the average of workers’ breathing 

rate is 0.6229 m3/hour. 
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C. Benzene Concentration 

Table 1. Distribution of Benzene Concentration in The Shoe Home Industry Romokalisari 

Surabaya 

Sample Results of Measurement TLV 
ppm mg/m3 ppm mg/m3 

1st Spot 0.012 0.04 0.5 1.6 
2nd Spot 0.018 0.06 0.5 1.6 
3rd Spot 0.35 1.12 0.5 1.6 
4th Spot 0.40 1.27 0.5 1.6 
5th Spot 2.33 7.44 0.5 1.6 

 

Based on the measurement results, benzene concentration t at three spots of this shoe home 

industry have benzene concentration above the threshold value (TLV). The average of benzene 

concentration at shoe home industry is 0.622 ppm (1.99 mg/m3). However, the concentration of 

benzene in this shoe home industry are above the minimum risk level (MRL) set by ATSDR i.e. 

acute exposure (≤14 days) = 0.009 ppm, moderate exposure (15-365 days) = 0.006 ppm, and 

chronic exposure (≥365 days) = 0.003 ppm. 

 
D. Animal Km and Human Km 

Determining the safe limits of toxin doses for workers begins with the calculation of 

Animal Km and Human Km11.  

1. Animal Km 

𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝐾𝐾𝐴𝐴 =  𝑊𝑊 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴
𝐵𝐵𝐵𝐵𝐴𝐴 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 

Explanation: 

Animal Km : Km Factors in Animal 

W   : Weight of Experimental Animal (White Mice) (kg) 

BSA  : Body Surface Area of Experimental Animal (White Mice) (m2) 

 

The results of Animal Km calculations in Table 4, show that the average of Animal Km 

in experimental animals is white mice of 5.81. 
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Figure 3. Calculation of Animal Km in Experimental Animal (White Mice) 

 

2. Human Km 

𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 𝐾𝐾𝐻𝐻 =  𝑊𝑊 ℎ𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻
𝐵𝐵𝐵𝐵𝐵𝐵 ℎ𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 

Explanation:  

Human Km : Km Factors in Human (Worker) 

W  : Weight of Worker (kg) 

BSA  : Body Surface Area of Worker (m2) 

 

 The results of Human Km calculations in Table 5, show that the average of Human 

Km in gas station workers of 36.172. 
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Figure 4. Calculation Results of Human Km in Shoe Home Industry Workers 

 
E. NOAEL 

To determine the safe limit of the concentration of a chemical begins with the toxicity test 

determining the highest dose without causing effects on experimental animals or No Observed 

Adverse Effect Level (NOAEL). Based on the other research shows that NOAEL of benzene is 

3.0 mg/m3 or equal to 0.022 mg/kg that obtained from that calculation of formula below14: 

NOAEL benzene (mg/m3)  = 3 x 0.00013 x 8 

              0.1407 

    = 0.022 mg/kg 

 

F. Safe Human Dose (SHD) 

The safe limit of dosage of toxins for workers or Safe Human Dose (SHD) begins using 

the following formula from Shaw et al15: 

𝑆𝑆𝑆𝑆𝑆𝑆 = 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑁𝑁𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝐾𝐾𝐴𝐴
𝑆𝑆𝐻𝐻𝐴𝐴𝐴𝐴𝐴𝐴 𝐾𝐾𝐴𝐴 

Explanation: 
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SHD  : Safe Human Dose (mg/kg) 

Animal Km : Km Factors in Animal 

Human Km : Km Factors in Human (Workers) 

 

Based on formula above, so the calculation results of SHD that obtained from NOAEL, the 

average of Animal Km, and the average of Human Km is: 

SHD  = 0.022 mg/kg x 5.8165 

      37.709 

 = 0.0033 mg/kg 

 

G. Safe Limit of Benzene Concentration 

Determining the safe limits of benzene concentrations in the work environment (gas 

stations) use the following William formula (1985)11:  

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑆𝑆𝐶𝐶𝐶𝐶𝐶𝐶𝑆𝑆𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 =  𝑆𝑆𝑆𝑆𝑆𝑆 𝑥𝑥 𝑊𝑊
𝛿𝛿 𝑥𝑥 𝐵𝐵𝐵𝐵 𝑥𝑥 𝐶𝐶  (𝑚𝑚𝑚𝑚

𝑚𝑚3) 

 

To convert mg/m3 to ppm use the following formula: 

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑆𝑆𝐶𝐶𝐶𝐶𝐶𝐶𝑆𝑆𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 =  𝑚𝑚𝑚𝑚/𝑚𝑚3
𝑀𝑀𝑊𝑊  𝑥𝑥 24.5 𝑝𝑝𝑝𝑝𝑚𝑚 

Explanation: 

Safe concentration : Concentration of toxin in safe air for workers 

SHD   : Safe Human Dose (mg/kg) 

W   : Weight (kg) 

δ      : % of substances absorbed by the lungs 

BR   : Breatihing Rate (m3/hour) 

t   : Working time 

MW   : Molecular weight 

 

Based on the formula above, the calculation results of safe concentration of benzene at 

shoe home industy Romokalisari Surabaya obtained from the SHD value, average body weight, 

percentage of absorption of substances by the lungs, average respiratory rate, and average length 

of work time are: 
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Safe Concentration (mg/m3) = 0.0033 x 63.96 

              50% x 0.6229 x 8  

    = 0.0847 mg/m3 

Safe Concentration (ppm) = 0.0847 mg/m3 x 24.5 ppm 

             78.11 

    = 0.0265 ppm 

 

 The results of calculating the safe limit of benzene in the air for workers above can be used 

to concentrate toxins in the air in a safe work environment for workers if there is no threshold 

value and for comparison with TLV determined by various sources. 

 

DISCUSSION 

In measurements carried out at five spots, at shoe home industry in Romokalisari Surabaya, 

there were several potential sources of benzene exposure. WHO warned that every 1 µg/m3 of 

benzene exposure would add 4-8 cases of leukemia per one million population over the lifetime. 

US-EPA, IARC, and the US health department concluded that benzene is a carcinogen in 

humans16. EPA classifies benzene in category A (carcinogen in humans) while IARC classifies 

benzene in group 1 (carcinogenic in humans)16. In addition, workers rarely use personal protective 

equipment such as masks and gloves or other tools for gluing. Workers usually take the glue 

directly by hand and attach it to the shoe. The environmental conditions of the workplace are also 

very hot with a strong smell of steam. Most workers carry out the process of producing shoes with 

bare-chested and smoking. Workers also eat and sleep in the same place as when they work. The 

highest benzene exposure concentration was 2.33 ppm (7.44 mg/m3), while the lowest benzene 

exposure concentration was 0.012 ppm (0.04 mg/m3).  

 Compared with the threshold value stipulated by ATSDR and regulation of chemicals TLV 

at Indonesia, threshold value determined by ACGIH, NIOSH, and OSHA at 0.5 ppm, 0.1 ppm and 

1 ppm. The average of benzene concentration in the working environment of the shoe home 

industry in Romokalisari Surabaya greater than what has been set by NIOSH. When compared 

with the threshold value of benzene based on SE 1/MENAKER/1997, all spots at this shoe home 

industry two are still below the threshold value of 10.02 ppm (32 mg / m3). Whereas IRIS stipulates 

Discussion

In measurements carried out at five spots, at shoe 
home industry in Romokalisari Surabaya, there were 
several potential sources of benzene exposure. WHO 
warned that every 1 µg/m3 of benzene exposure would 
add 4-8 cases of leukemia per one million population 
over the lifetime. US-EPA, IARC, and the US health 
department concluded that benzene is a carcinogen 
in humans16. EPA classifies benzene in category A 
(carcinogen in humans) while IARC classifies benzene 
in group 1 (carcinogenic in humans)16. In addition, 
workers rarely use personal protective equipment such 
as masks and gloves or other tools for gluing. Workers 
usually take the glue directly by hand and attach it to the 
shoe. The environmental conditions of the workplace 
are also very hot with a strong smell of steam. Most 
workers carry out the process of producing shoes with 
bare-chested and smoking. Workers also eat and sleep in 
the same place as when they work. The highest benzene 
exposure concentration was 2.33 ppm (7.44 mg/m3), 
while the lowest benzene exposure concentration was 
0.012 ppm (0.04 mg/m3). 

 Compared with the threshold value stipulated 
by ATSDR and regulation of chemicals TLV at 
Indonesia, threshold value determined by ACGIH, 
NIOSH, and OSHA at 0.5 ppm, 0.1 ppm and 1 ppm. 
The average of benzene concentration in the working 
environment of the shoe home industry in Romokalisari 
Surabaya greater than what has been set by NIOSH. 
When compared with the threshold value of benzene 
based on SE 1/MENAKER/1997, all spots at this shoe 
home industry two are still below the threshold value of 
10.02 ppm (32 mg / m3). Whereas IRIS stipulates that the 
permissible concentration of benzene is 0.00094 ppm 
(0.003 mg / m3), so that the concentration of benzene at 
shoe home industry in Romokalisari is greater than the 
threshold value set by IRIS6. The safe limit for benzene 
concentration was 0.0265 ppm (0.0847 mg/m3) and it 
also exceeds ATSDR MRL. Although there is limited 

reference of safe concentration in same conditions (shoe 
home Industry), this result could be pioneer for standart 
safe concentration of benzene at Indonesia especially in 
shoe home industry or other workplace exposured by 
benzene. 

 OHSAS 18001 provides specific control 
guidelines for OHS hazards through elimination, 
substitution, technical, administrative and personal 
protective equipment approaches17. The approach of 
elimination and substitution in shoe home industry 
Romokalisari Surabaya is quite difficult, although it 
is from non-permanent source, but lack of monitoring 
and has become the habit of workers. For the technical 
approach, this is also quite difficult, because there 
are no official regulations that regulate workers when 
producing shoes. And for the personal protective 
equipment approaches is quite difficult too, because 
there is no appeal from supervisor for workers to use 
personal protective equipment and lack of monitoring.

Conclusion

The measurement results of the average 
concentration of benzene at the shoe home industry 
in Romokalisari Surabaya was 0.622 ppm (1.99 mg/
m3) whose above TLV at Indonesia. The safe limit for 
benzene concentration was 0.0265 ppm (0.0847 mg/m3) 
and it exceeds ATSDR MRL. So, benzene concentration 
in shoe home industry Romokalisari Surabaya has the 
potential to provide health effects for workers such 
as drowsiness, dizziness, and for the long term can 
caused of cancer. Control management is needed so 
that workers are protected from the adverse effects 
of benzene. Control recommendation can be made by 
using personal protective equipment and reducing even 
ignoring smoking when the shoe production process so 
it is required supervision to monitor. 

Conflict of Interest: All authors have no conflicts 
of interest to declare.

Source of Funding: This is an article that was 
supported by Faculty of Public Health, Airlangga 
University, Indonesia, 2018.

Ethical Clearance: Ethical Clearance taken from 
Faculty of Public Health number 572/EA/KEPK/2018, 
Airlangga University, Indonesia



 Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4        450       

References

1. Lu. Basic of Toxicology. Jakarta: Universitas 
Indonesia Press, 2006.

2. Agency for Toxic Substances and Disease Registry 
(ATSDR). Toxicological Profile For Toluene, 
Georgia http://www.atsdr.cdc.gov/toxprofiles , 
2000.  

3. Smith, Martyn T. Advances in Understanding 
Benzene Health Effects and Susceptibility. Division 
of Environmental Health Sciences, School of 
Public Health, University of California, Berkeley, 
California, 2010.

4. Putri. YRP . Benzena in Mara Urban. Department 
of Chemistry, Faculty of Mathematics and Natural 
Sciences, University of Indonesia, Depok, 2011.

5. CDC. Facts about Benzene. Retrieved October 
11, 2018, from https://emergency.cdc.gov/agent/
benzene/basics/facts.asp, 2013.

6. Integrated Risk Information System (IRIS). 
Benzene. Chemical Assessment Summary, 2003.

7. American Conference of Government Industrial 
Hygienists (ACGIH). Threshold Limit Value for 
Chemical Substances and Physical Agents & 
Biological Exposure Indices. Cincinnati: Kemper 
Meadow Drive, 2007.

8. RI Ministry of Manpower and Transmigration. 
Minister of Manpower and Transmigration 
Regulation Number PER 13 / MEN / X / 2011 
concerning Threshold Value of Physical Factors 
and Chemical Factors in the Workplace. Jakarta: RI 
Ministry of Manpower and Transmigration,  2011.

9. National Institure for Occupational Health and 
Safety (NIOSH). NIOSH Pocket Guide to Chemical 

Hazards. Departement of Health and Human 
Service. Centers for Diases Control and Prevention. 
National Institure for Occupational Health and 
Safety. Cincinnati, USA, 2005.

10. Rahmadani, R., & Tualeka, A. R. Health Risk 
Characteristic Due to Air Pollution Exposure in 
Shoe Soles Workers (around Bubutan Road in 
Surabaya city). Jurnal Kesehatan Lingkungan 
2016, 8(2), 164-171.

11. William, Philips L. & James L. Burson. Industrial 
Toxicology—Safety and Health Applications in 
the Workplace. Van Nostrand Reinhold, New York, 
1985.

12. Tualeka, AR. Industrial Toxicology and Risk 
Assesment. Surabaya: Graha Ilmu Mulia, 2013. [In 
Indonesian]

13. Tualeka, AR. Risk Analysis: Risk Assessment, 
Risk Management, and  Risk Communication in 
Workplace. Surabaya: Graha Ilmu Mulia, 2015. [In 
Indonesian]

14. Swaen, G. M., van Amelsvoort, L., Twisk, J. J., 
Verstraeten, E., Slootweg, R., Collins, J. J., & Burns, 
C. J. Low level occupational benzene exposure and 
hematological parameters. Chemico-biological 
interactions 2010, 184(1-2), 94-100.

15. Shaw, J., Dunderdale, J., & Paynter, R. A. A Review 
of consumer products containing radioactive 
substances in the European Union. Radiation 
Protection 2007, 146, 11-14.

16. EPA. Toxicity andExposure Assessments for 
Children‟s Health. Benzene TEACH Chemical 
Database. 1-14. http://www.epa.gov/teach/, 2002.

17. OHSAS, B. S. 18001: 2007. Occupational health 
and safety management systems. London, 2007.



Antibiotics Resistant At Staphylococcus Aureus And 
Streptococcus Sp Isolated From Bovine Mastitis In 

Karangploso, East Java, Indonesia

Aswin Rafif Khairullah1, Dadik Raharjo2, Jola Rahmahani3, Suwarno3,  
Wiwiek Tyasningsih4 , Nenny Harijani2

1Master student of Disease Science and Veterinary Public Health, Faculty of Veterinary Medicine, Universitas 
Airlangga, Jl. Mulyorejo, Kampus C Unair, Surabaya, 60115, Indonesia; 2Laboratory of Veterinary Public 
Health Department Veterinary Public Health, Faculty of Veterinary Medicine, Universitas Airlangga, Jl. 

Mulyorejo, Kampus C Unair, Surabaya, 60115, Indonesia; 3Laboratory of Virology and Immunology Department 
Microbiology, Faculty of Veterinary Medicine, Universitas Airlangga, Jl. Mulyorejo, Kampus C Unair, Surabaya, 

60115, Indonesia, 4Laboratory of Bacteriology and Micology Department Microbiology, Faculty of Veterinary 
Medicine; Universitas Airlangga, Jl. Mulyorejo, Kampus C Unair, Surabaya, 60115, Indonesia

Abstract

Karangploso, District Malang is known as a milk producing area and is a suitable place for the development 
of dairy cattle business. Mastitis is one of the most common problems found in dairy farming in Indonesia 
that has a negative impact on the milk production economy. The study was conducted to examine the 
incidence of antibiotic resistance as an attempt to appropriate treatment for the treatment of mastitis in dairy 
cows. A total of 85 positive samples are Staphylococcus aureus and Streptococcus sp from farms in the KUD 
Karangploso region. Based on the sensitivity test against various antibiotics it is known that Staphylococcus 
aureus has been resistant to Penicillin (100%), Tetracycline (48.23%), Erythromycin (44.70%), Gentamicin 
(2.35%), and Ampicillin (1.18% ). For Streptococcus sp has been resistant to antibiotic Penicillin (98.82%), 
Erythromycin (94.18%), Tetracycline (84.70%), Gentamicin (11.76%), Ampicillin (5.88%), and Cefalexin 
(3.53%). 
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Introduction

Karangploso, District Malang is known as a 
milk producing area and is a suitable place for the 
development of dairy cattle business. This was marked 
by the operation of KUD Karangploso which was the 
second largest KUD after the SAE Pujon Cooperative 
with a total milk production of 5,000 - 6,000 liters 
per day.[1] Milk is one source of animal protein that is 
important for the growth and repair of cells and is able 
to increase the intelligence of the human brain.[2] To get 
high dairy products, it is important to pay attention to 

the maintenance management of dairy cows. One of the 
factors that greatly affects the success of dairy farming 
is the cleanliness factor. The environment of a cage that 
is not clean and milking that is not hygienic can disrupt 
livestock activities and also can cause germs, one of the 
diseases that can attack dairy cattle is mastitis.[3] Mastitis 
is still a major problem in dairy farming because it 
causes considerable losses due to reduced production, 
high quality of milk, high treatment and treatment 
costs.[4] Two pathogenic bacteria that were often found 
in subclinical mastitis cases in cow udders, namely 
Streptococcus sp ranged from 92% and Staphylococcus 
aureus ranged from 67%.[5] During this time mastitis 
treatment was done by using antibiotics, improper use 
of antibiotics caused the effects of antibiotic residues in 
milk, allergies, resistance and affected the processing 
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of milk products.[2] Research needs to be done to 
determine the presence of Staphylococcus aureus and 
Streptococcus sp bacteria as the cause of mastitis, and 
to check the level of antibiotic resistance as an effort for 
the right treatment for the treatment of mastitis in dairy 
cattle.

Materials and Method

Research Samples

CMT examination and milk sampling were carried 
out in 3 villages in the Karangploso KUD area, Malang 
Regency namely Bocek Village (41 cows), Leban 
Village (23 cows), Donowarih Village (39 cows). The 
total number of CMT examinations carried out was 
103 cows. Milk samples taken only in cattle detected 
mastitis, milk samples taken at each nipple (except 
nipples that do not work).

Milk Test with California Mastitis Test (CMT)

The test was carried out by taking 2 ml of milk 
placed on paddle then reacted with California Mastitis 
Test (CMT) reagent as much as 2 ml.

Milk Sampling

Squeeze the nipples that will be taken by milk 
samples. Immediately close the test tube after obtaining 
a sample volume that is cooled and labeled. Store 
samples in a cool box with a temperature of 4 - 5 ° C.

Isolation and identification of Staphylococcus 
aureus

For isolation and identification of Staphylococcus 
aureus dipped ose in the sample then streak in the 
form of zig zag lines on MSA isolation media. Media 
incubation at 37 ºC for 24 hours.

Catalase Test of Staphylococcus aureus

Colonies from MSA media were taken using ose 
then mixed with a drop of  3% on a glass object, then 
observed.

Coagulase Test of Staphylococcus aureus

The colony was taken from MSA media using 
ose, then put it into 4 ml Lurea Bertani Broth media 
and incubated for 24 hours at 37 ºC. After incubation, 
prepare 1 ml of rabbit plasma and then mixed until 
evenly using vortex then incubated for 24 hours.

Isolation and identification of Streptococcus sp

For isolation and identification of Streptococcus sp 
dipped ose in the sample then streak in the form of zig 
zag line on the isolation medium NA. Media incubation 
at 37 ºC for 24 hours.

Catalase Test of Streptococcus sp

Colonies from NA media were taken using ose 
then mixed with a drop of  3% on a glass object, then 
observed.

Christie, Atkins, Munch – Peterson Test (CAMP 
Test) of Streptococcus sp

CAMP test was carried out on Blood Agar Media with 
Staphylococcus aureus as a marker of Staphylococcus 
aureus planted by making a line in the middle of BAP 
media using ose. Then plant Streptococcus sp. form a 
perpendicular line with Staphylococcus aureus. The 
culture was incubated for 24 hours at 37 ºC.

Making Suspension of Staphylococcus aureus 
and Streptococcus sp

To test the resistance of Staphylococcus aureus and 
Streptococcus sp bacteria, resistance testing was carried 
out by making a bacterial suspension with turbidity 
indicators equated with Mc Farland standard number 
0.5 containing / ml of bacteria.

Resistance Test of Staphylococcus aureus and 
Streptococcus sp

After conforming to the Mc Farland turbidity 
standard number 0.5, inoculate 0.2 ml of sample 
suspension on MHA media with a cutton bud and then 
place the paper disk of Penicillin antibiotics, Gentamicin, 
Erythromycin, Ampicilin, Tetracycline, Cloxacilin, 
Cefalexin, and Kanamycin on top with a little pressure 
to attach perfectly to the MHA media. Then incubate 
37 ºC for 24 hours. The test results show that there is a 
clear zone around the paperdisk as a barrier to bacterial 
growth.

Results and Discussion

Milk Test with California Mastitis Test (CMT)

The results of this study indicate that from 103 dairy 
cows that have been examined by California Mastitis 
Test (CMT) in 3 villages in KUD Karangploso area 
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(Bocek village, Leban village, Donowarih village), 22 
dairy cows have shown positive results of subclinical 
mastitis (21.36%). And of the 22 dairy cows that were 
positive for subclinical mastitis, 85 milk samples were 
obtained.

California Mastitis Test (CMT) is one of the methods 
of diagnosis of subclinical mastitis which until now is 
considered simple and fast, namely the method by using 
a tool called paddle and using CMT reagents to determine 
the severity of subclinical mastitis experienced (Pradlee, 
2011). This reaction is characterized by the presence or 
absence of changes in milk viscosity, then determined 
based on the California Mastitis Test (CMT) test that 
is (-) negative there is no precipitate in milk, (+1) there 
is a little sediment in milk, (+2) there are deposits it is 
clear but the gel has not yet formed, (+3) the mixture 
thickens and begins to form the gel, and (+4) the gel 
formed causes the surface to become convex.[6]

Isolation and identification of Staphylococcus 
aureus and Streptococcus sp

Based on table 1 the results of the Staphylococcus 
aureus identification test in the table, it showed 100% 
positive results in catalase and coagulase tests from 85 
samples. 

Staphylococcus aureus produces catalase enzyme 
which is able to hydrolyze hydrogen peroxide  into 
water and  gas bubbles .[7] To prove that the isolate is 
Staphylococcus aureus then followed by coagulase 
test, coagulase is an extracellular protein produced by 
Staphylococcus aureus which can clot plasma.[8]

Based on table 2 the results of the identification test 
of Streptococcus sp in the table, it showed a negative 
result of 100% in the catalase test and a positive result 
of 0.05% in the CAMP test of 85 samples. 

Based on the results of isolation on NA media there 
are cultures that are very diverse, but only a few colonies 
that have the characteristics of Streptococcus sp bacteria 
are round, small colonies with varying diameters (0.5-
2 mm), smooth, transparent and convex.[9] Based on 
the results of a positive catalase test Streptococcus sp 
when no bubbles are formed on glass objects that have 
been dripped . Streptococcus sp does not produce the 
enzyme catalase to hydrolyze hydrogen peroxide  into 
water and  gas bubbles.[10] Streptococcus sp, specifically 

Streptococcus agalactiae increases hemolytic activity 
in Staphylococcal β-toxin to form arrow-like signs on 
CAMP reactions.[11]

Antibiotics Resistant Test of Staphylococcus 
aureus

From the results of Table 3 above, Staphylococcus 
aureus was resistant to Penicillin (100%), Tetracycline 
(48.23%), Erythromycin (44.70%). Sensitive to 
Cloxacilin (100%), Canamycin (100%), Cephalexin 
(80%).

Staphylococcus aureus bacterial resistance test 
showed very high resistance to Penicillin antibiotics. 
Mechanism of Staphylococcus aureus resistance to 
penicillin groups due to antibiotic inactivation by 
beta-lactamase, modification of target PBPs, damage 
to drug penetration into target PBPs, and the presence 
of an outflow pump producing beta-lactamase is the 
most common resistance mechanism.[12] Staphylococcus 
aureus bacterial resistance test showed high resistance to 
tetracycline antibiotics. The mechanism of tetracycline 
resistance when these broad-spectrum antibiotics 
inhibit bacterial protein synthesis by binding to the 16S 
part of the 30S ribosome subunit, thus preventing the 
aminoacyl-tRNA from attaching to the active site of the 
ribosome, this bond is naturally reversible, interfering 
with the attachment of tRNA that carries amino 
acids to the 30S ribosome from the 70S ribosome.[13]  
Staphylococcus aureus bacterial resistance test showed 
high resistance to Erythromycin antibiotics. The main 
mechanism of Erythromycin resistance is based on the 
RNA methylase enzyme which adds a methyl group 
to a specific adenine group in the 50S rRNA subunit. 
Macrolide antibiotics including erythromycin will not 
be bound to rRNA rRNA which is methylated.[14]  

Antibiotics Resistant Test of Streptococcus sp

From the results of table 4 above shows Streptococcus 
sp has been resistant to Penicillin antibiotics (98.82%), 
Erythromycin (94.18%), Tetracycline (84.70%). 
Sensitive to Cloxacilin (98.82%), Ampicilin (89.41%), 
Gentamicin (84.70%).

Streptococcus sp bacterial resistance test showed 
sensitive results that were quite high against Penicillin 
antibiotics. The resistance of Streptococcus sp to 
penicillin can arise as a result of mutations that result in 
the production of different penicillin binders or due to 
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bacteria requiring new penicillin-acting protein genes.
[15] Streptococcus sp bacterial resistance test showed high 
resistance to Erythromycin antibiotics. Erythromycin 
resistance in Streptococcus sp because there is a change 
in the erythromycin L4 or L12 protein coding gene in the 
50S bacterial ribosome subunit, resulting in a decrease 
in erythromycin affinity for ribosomes.[14] Streptococcus 
sp bacterial resistance test showed high resistance to 
tetracycline antibiotics. The resistance of Streptococcus 
sp to tetracycline can arise because different cytoplasmic 
membranes are produced (changes) and prevent 
tetracycline binding to the 30S ribosomal subunit, so 

that protein synthesis can continue. Another mechanism 
for tetracycline resistance is eflux pump resistance, 
based on tetracycline transport out of cells rapidly, thus 
preventing tetracycline accumulation at toxic doses, so 
bacterial protein synthesis is not inhibited.[14]  

Pratiwi, Sylvia T. Pharmaceutical microbiology. 
Erlangga. Jakarta. 2008.

O’Leary, William. Practical Handbook of 
Microbiology. CRC Press Inc. Boca Raton. 1989.

Table 1 Results of Staphylococcus aureus identification test

Milk Sample

Identification Test

Catalase Coagulase

Positive Negative Positive Negative

85 sample 85 sample (100%) 0 sample (0%) 85 sample (100%) 0 sample (0%)

Table 2 Results of Streptococcus identification test

Milk Sample

Identification Test

Catalase CAMP test

Positive Negative Positive Negative

85 sample 0 sample (0%) 85 sample (100%) 5 sample (5,88%) 80 sample (94,18%)

Table 3 Results of Staphylococcus aureus resistance test according to the number of samples

Milk 
Sample Criteria

Antibiotic Type

Tetracy-
cline

Gentami-
cin

Penici-
lin

Eritromi-
cin

Ampici-
lin

Cloxaci-
lin

Cepha-
lexin

Canami-
cin

85

S 34
(40%)

82
(96,47%)

-
(0%)

17
(20%)

83
(97,65%)

85
(100%)

68
(80%)

85
(100%)

I 10
(11,76%)

1
(1,18%)

-
(0%)

30
(35,29%)

1
(1,18%)

-
(0%)

17
(20%)

-
(0%)

R 41
(48,23%)

2
(2,35%)

85
(100%)

38
(44,70%)

1
(1,18%)

-
(0%)

-
(0%)

-
(0%)

Notice :  S = Sensitive  I = Intermediate  R = Resistant
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Table 4 Results of Streptococcus sp resistance test according to the number of samples

Milk 
Sample Criteria

Antibiotics Type

Tetracycline Gentamicin Penicilin Eritromicin Ampicilin Cloxacilin Cephalexin Canamicin

85

S 8
(9,41%)

72
(84,70%)

1
(1,18%)

1
(1,18%)

76
(89,41%)

84
(98,82%)

40
(47,05%)

50
(58,82%)

I 5
(5,88%)

3
(3,53%)

-
(0%)

4
(4,70%)

4
(4,70%)

1
(1,18%)

42
(49,41)

35
(41,18)

R 72
(84,70%)

10
(11,76%)

84
(98,82%)

80
(94,18%)

5
(5,88%)

-
(0%)

3
(3,53%)

-
(0%)

Notice :  S = Sensitive  I = Intermediate  R = Resistant

Conclusion

Based on the test of bacterial resistance to 
various antibiotics from milk samples suspected 
mastitis in the KUD District Karangploso, Malang 
Regency it was found that Staphylococcus aureus was 
resistant to Penicillin (100%), Tetracycline (48.23%), 
Erythromycin (44.70%), Gentamicin (2.35%), and 
Ampicillin (1.18%). For Streptococcus sp was resistant 
to Penicillin antibiotics (98.82%), Erythromycin 
(94.18%), Tetracycline (84.70%), Gentamicin (11.76%), 
Ampicillin (5.88%), and Cephalexin ( 3.53%).

Competing Interests: The authors declare that they 
have no competing interests.

Source of Funding: The authors would like to 
thank the my parents, Drs. Gurendi Wiwoho, M.Pd. and 
Dr. Dra. Karmanis Karolan, M.Si

Ethical approval: The research does not need 
ethical approval. However, samples were collected as 
per standart collection methods without any harm and 
stress to the animals.

References

1. Indonesian Milk Cooperative Association. GKSI 
Member Cooperative Data. East Java. Malang. 
2011.

2. Sudarwanto, M. Milkcheker, a tool for detecting 
subclinical mastitis. 1999. Med Vet (4): 1.

3. Wahyuni, A.E.T.H., Wibawan, I.W.T., and 
Wibowo, M.H. Characterization of hemagglutinin 
streptococcus agalactiae and staphylococcus 

aureus causes subclinical mastitis in dairy cattle. 
Veteteriner Sain Journal, Microbiology Section of 
FKH-UGM, Yogyakarta. 2005. Vol. 23 No. 2.

4. Wibawan, I.W.T., Pasaribu, F.H., Huminto, H., and 
Estuningsih, S. Characteristics of Streptococcus 
Agalactiae Biovar as a Guide to Cross Infection 
Between Cows and Humans. Competitive Grant 
Report IV Stage-1. Faculty of Veterinary Medicine, 
Bogor Agricultural University. 1997.

5. Sarwono, B. and Arianto, H.B. Fattening Cattle 
Quickly. Self-helpers. Jakarta. 2002.

6. Setiawan, T and Tanius, A. Etawa Breeding Goat 
Breeding. Issue 1. Penebar Swadaya, Jakarta. 2003.

7. Toelle, N.N., and Viktor, L. Identification and 
Characteristics of Staphylococcus sp. and 
Streptococcus sp. From Ovarian Infection in 
Commercial Laying Chicks. 2014.

8. Dewi, K.A. Isolation, Identification and Sensitivity 
Test of Staphylococcus aureus against Amoxicillin 
from Ettawa (PE) Goat Milk Samples of Mastitis 
Patients in Girimulyo Region, Kulonprogo, 
Yogyakarta. Veterinary Sain Journal. 2014. 31: 2. 
140-141.

9. Poeloengan, M.. Effect of Lemongrass Essential 
Oil (Andropogon citratus) on Bacteria Isolated 
from Subclinical Mastitis Cows, Research Journal, 
Center for Veterinary Research, Bogor. 2009.

10. Lay, B.W. Analysis of Microbes in the Laboratory. 
Rajawali Press. Jakarta. 1994.

11. Lang, S. and Palmer, M. Characterization of 



 Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4        456       

Streptococcus agalactiae CAMP factor as a pore-
forming toxin. J Biol Chem. 2003. 278(40):38167–
38173.

12. Katzung, B. G. Basic Pharmacology and Clinics. 
XIII Edition. Book 3. Translation of Basic and 
Clinical Pharmacology Eight Edition Subtitles 

by Pharmacology Section Faculty of Medicine, 
Airlangga University. Jakarta: Salemba Medik. 
2004.

13. Yuwono, T. Molecular Biology. Laboratory of 
Microbiology, Faculty of Agriculture, Gadjah Mada 
University. 209 - 215. Jakarta. Erlangga. 2009.



Evaluation the Time of Death by Different Markers in Liver 
and Brain of Rats 

Gehan B A Youssef1, Rania M Waheed1, Samar S Ibrahim2, Olla A K Khalifa3

1Dept. of Forensic Medicine (Teaching hospital ), 2Dept. of Forensic Medicine, 3Dept of Animal Wealth 
Development (Genetics and Genetic engineering). Faculty of Vet. Medicine, Benha University Egypt

Abstract

This study was done on 81 rats to evaluate the post mortem interval PMI depending on expression of Gapdh 
mRNA and protein response to immunostaining. 

Gapdh in liver demonstrated  less stability &degradation with a significant decrease in amplicon detection 
across the entire transcript after 48 hour PMI with no difference in transcript level until 96 hours, and 
showed a strong significant positive correlation between PMI and Gapdh expression (r = 0.837, p = 0.000). 

Consistent and surprising robustness of Gapdh transcript levels in brain with non significant low correlation 
between gene expression and PMI (r = 0.129, p = 0.522).

Gapdh showed less stability with significant decreases in transcript levels in liver with increasing PMI (up 
to 48 hour). However, it shows low correlation between Gapdh transcript and PMI in brain.

PCNA showed positive immunostaining in the hepatocytes cytoplasm and in the nuclei in the first few hours 
after death (0-9hours), later on only few cells showed positive immunostaing in both cytoplasm and nuclei 
(12hours). At 24-48 hours the hepatocytes only showed positive cytoplasmic PCNA reaction, while in 72-96 
hours the PCNA immunostaining showed negative reaction.

In the brain at 0-12 hours positive PCNA was located in the cytoplasm and nuclei of the nerve cells. At 24 
hours only positive PCNA immunostaining was located in the cytoplasm and negative reaction in the nuclei. 
At 48-96 negative PCNA immunostaining was noticed.

Key word. PMI-Liver-Brain-PCNA- Gapdh-Gene expression
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Introduction

Post mortem interval is a valuable practice in 
forensic science. The exact time of death was limited 
to some simple observation as livor mortis, algor 
mortis, and rigor mortis. Up till now we can’t exactly 
determined the accurate time of death.

The body temperature was used as primary 
parameter to defined time of death by using algorithms 
to identify body cooling behavior.  Henssge and Madea 

1. Madea

2 used different modern methods to determined PMI 
as MRI, Spectroscopy, and immunohistochemistry and 
flow cytometry. 

In criminal investigations, different tools were used 
in forensic medicine as RNA degradation profiling. 
Sampaio-Silva , Magalhaes , Carvalho , Dinis-Oliveira 
and Silvestre  3. 

Analysis of DNA and RNA were used in forensic 
medicine in wide range. Bauer , Gramlich , Polzin and 
Patzelt 4. RNA degradation profiling of body fluid was 
used as advanced way in determine PMI for one day 
only because RNAs affected by ribonuclease which lead 
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to degradation. The stability of RNAs differed according 
to types of tissues and organs after death. Hanson , 
Lubenow and Ballantyne  5. While the protein degraded 
slower than RNAs after death and the expression of 
mRNA is not associated with the protein expression in 
the organs. Tian , Stepaniants , Mao , Weng , Feetham 
and Doyle , et al  6. In human and rats, the protein of the 
brain still stable for 24 hours after death. Goggins , Scott 
and Weir 7.

The parameters associated with the changes occur 
after death move in continuous changes. Liu , Shu , Ren 
, Zhou and Li Y et al 8.

Using of time dependent degradation of nuclei acid 
was used as method of analysis in forensic medicine 
clinic’s. Bauer , Polzin and Patzelt 9. 

The estimation of the PMI by studying RNA 
degradation or loss of RNA transcripts after death seems 
to be rapid and time-dependent. Bauer 10. 

Proliferating cell nuclear antigen (PCNA) is 
a DNA clamp that acts as a processivity factor for DNA 
polymerase δ in eukaryotic cells and is essential for 
replication. PCNA is a homotrimer and achieves its 
processivity by encircling the DNA, where it acts as a 
scaffold to recruit proteins involved in DNA replication, 
DNA repair, chromatin remodeling and epigenetics. 
Moldovan , Pfander and Jentsch 11. proliferating cell 
nuclear antigen (PCNA), may be employed to provide 
visual and quantitative evidence of cell proliferation. 
Heron and Rakusan  12. 

Material and Method

The experiments were performed on 81 Wistar 
albino rats weighing 200 – 250 gm (These rats were 
sacrificed in humanity methods according to the ethical 
standard of (Faculty of veterinary medicine Benha 
University Egypt) 

Experimental design

The rats were randomly and equally divided into 
nine groups (9 animals each) according PMI interval 
time (0- 3- 6- 9- 12- 24- 48- 72- 96 hrs). The rats were 
euthanized by isoflurane anesthesia followed by cervical 
dislocation .

1st  group: Represented control group

  2nd group:  collect sample at 3h  

3rd group:  collect sample at 6h  

4th group:  collect sample at 9h   

5th group : collect sample at 12h  

6th  group:  collect sample at 24h   

7th  group:  collect sample at 48h  

8th  group:  collect sample at 72h   

 9th  group:  collect sample at 96h  

The samples of group (2-9) were collected after 
death at the determined time.

Samples collections

Brain and liver were taken  put in sterile ependorff 
tube and incubated at 25°Cin electro thermal incubator 
(MTI corporation, USA) according to PMI in each 
group, after each time immediately placed in Cryo tubes 
and stored in RNA Later solution (by 10 µL per 1 mg of 
tissue) (Qiagen- GmbH, Germany) at-80°C. 

Total RNA Extraction 

Total RNA extraction was done by using total 
RNA Purification Kit from Easy Red TM kit (Intron 
Biotechnology, Korea), about 100 mg tissue put in a 
micro centrifuge tube with 750 µL of Trizolsolution was 
homogenized using rotor Tissue Ruptor (Qiagen, GmbH, 
Germany). Ten µL RNA (2 µg) from each sample of the 
same group were taken for Synthesis of cDNA. 

Spectrophotometric Quantification of RNA 

The concentration and purity of RNA were 
determined by measuring the absorbance in a 
Spectrostarnano (BMG Lab Tec,GmbH, Germany). An 
absorbance reading of 1.0 at 260 nm in a 1 cm detection 
path corresponds to an RNA concentration of 40 µg mL 
− 1. Pure RNA has an A260/A280 ratio of 1.8-2.0. 

Synthesis of cDNA using 2X Reverse Transcriptase 
Master Mix (Applied Biosystem,USA) 

About 2 µg RNA in 10 µL used with 10µL reverse 
transcription mixfor each sample. 

Relative Quantitation of m RNA of the respective 
genes by real time PCR using SYBR green:  

About 20 µL PCR components mix was added to 
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each well. The real-time cycler was programmed as 
95°C for 10 min followed by 40 cycles of 95°C for 15 
sec then 60°C for 1 min. 

Sequence of Gapdh was 5’-TGC ACC ACC 
AAC TGC TTA GC -3 ’ (5’-3’ sequence forward) and 
5’- GGC ATG GAC TGT GGT CAT GAG -3’ (5’-3’ 
sequence reverse). The PCR primers were synthesized 
by (Metabion international AG, Germany). 

Data Analysis

According to the RQ manager program ABI SDS 
software (ABI 7500 fast), the data are produced as 
sigmoid shaped amplification plots in which the number 
of cycle is plotted against fluorescence (when using 
linear scale). The threshold Cycle (CT) is defined as the 
point at which fluorescence rises above the background 
fluorescence & serves as a tool for calculation of the 
starting template amount in each sample. Dissociation 
(melting) curve analysis was performed to verify PCR 
specificity using the real-time cycler software.

statistically analyzed. The results are presented as 
means ± SD (ANOVA test) .All analysis was performed 
using the statistics package St. for social sciences 
(SPSS) and Microsoft office Excel is used for data 
processing and data analysis. Differences are considered 
as statistically significant for  p value less than 0.05.

Histopathology

The samples were taken from the liver and brain 
just few minutes after scarification then exposed to 
histological techniques according to Bancroft and 
Gamble 13 . 

PCNA immunohistochemical techniques

The monoclonal mouse anti-proliferating cell 
nuclear antigen (Clone PC10 : Dako) at a dilution of 
1:800 with the DakoCytomation EnVision+ System-
HRP (DAB) kit according to the manufacturer’s 
instructions. Moldovan , Pfander and Jentsch 11.

Results& Discussion

Post mortem degradation of nucleic acids (RNA 
decay) has been suggested as an elegant alternative to 
classical methods for PMI estimation Bauer , Gramlich , 
Polzin and Patzelt 4 .Nevertheless, the integrity of RNA 
among different post mortem tissues or organs is known 
to behave differently . Bahar , Monahan , Moloney , 

Schmidt and MacHugh , et al 14. adding a new level of 
complexity to such analysis. 

The endogenous and exogenous ribonucleases, 
are found to be responsible for the fast in vivo RNA 
degradation, environmental and storage chemical and 
thermal conditions can also take place immediately after 
death and thus influence RNA. Catts , Catts , Fernandez 
, Taylor and Coulson , et al 15 and Bauer , Polzin and 
Patzelt 9.

Different attempted to establish the time of death 
through the quantitative analysis of mRNA degradation 
by multiplex qPCR in combination with laser-induced 
fluorescence capillary electrophoresis. Their results 
showed a significant correlation between RNA 
degradation and PMI in stored refrigerated human blood 
and brain samples for up to 5 days Bauer , Gramlich , 
Polzin and Patzelt 4

Analyzing the tissue-specificity of RNA integrity 
loss during different PMI. These organs were chosen 
due to its high potential in forensic area and their 
applicability for gene expression studies using post 
mortem human tissue. Koppelkamm , Vennemann , 
Lutz-Bonengel , Fracasso and Vennemann  16. 

We examined the robustness of mRNA through 
representative genes across the length of their transcripts 
to assess the amount of degradation within the molecule 
across varying periods of PMI. Gapdh is constitutively 
expressed and considered as a housekeeping or reference 
gene. Durrenberger , Fernando and Magliozzi , et al 17. 
The Ct values and thus the copy number of template 
molecules varied among the transcripts and PMI.

The stability of Gapdh expression was tested in 
brain & liver along its transcript across increasing PMI, 
by establishment of model of different PMI in rat brain 
& liver.

The transcription of Gapdh gene was showed 
different variations in the gene expression between 
all PMI and organs. After normalization, the Pearson 
correlation (r) and p value were assessed within each 
organ to find correlation between CT of Gapdh gene and 
PMI which calculated by SPSS 16.

Our result showed consistent and surprising 
robustness of Gapdh transcript levels in brain with non 
significant low correlation between gene expression 
and PMI (r = 0.129, p = 0.522; Fig. 1). These results 
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supported by the findings of Corina, Marissa, Juan, 
Kathryn, Cristiana, et al.  18 

Also, Partemi , Berne , Batlle , Berruezo and Mont , 
et al 19 did not find any correlation between PMI and the 
gene transcription decay in brain and skeletal muscle . 

 Furthermore, Gapdh in liver demonstrated  less 
stability &degradation with a significant decrease in 
amplicon detection across the entire transcript after 48 
hour PMI with no difference in transcript level until 
96 hours, and showed a strong significant positive 
correlation between PMI and Gapdh expression (r = 
0.837, p = 0.000; Fig. 2). As reported by   Sampaio-Silva 
, Magalhaes , Carvalho , Dinis-Oliveira and Silvestre  
3. Who found that RNA recovered from femoral 
quadriceps, liver and stomach have a faster degradation 
rate, as observed with the time dependent decrease of 
the RNA integrity values. 

Fig (1): Mean CT of Gapdh in brain.

Fig (2): Mean CT of Gapdh in liver.

Histopathology and immunohistochemistry 
results

The liver at 0 and 3 hours consisted of hepatic cords 
and central vein . The hepatocytes were showed positive 
cytoplasmic and few nuclear PCNA immunostaining 
(Fig.1 and 1a). While at 6 and 9 hours showed vacuolar 
degeneration and pyknotic nuclei. The hepatocytes were 
positive PCNA immunostaing (Fig.2 and 2a). The liver at 
12 hours showed hydrobic degeneration and dark stained 
nuclei. Some hepatocytes showed positive cytoplasmic 
PCNA immunostaining (Fig.3  and 3a) while  at 24 
hours showed loss of architecture of the hepatic cords 
with increased fibrous formation. Few hepatocytes were 
positive cytoplasmic PCNA immunostaining (Fig.4  and 

4a). At 48 hours, it showed degenerated hepatocytes 
with diffused edematous blood vessels. Few hepatocytes 
were positive cytoplasmic PCNA immunostaining 
(Fig.5 and 5a). The liver at 72 and 96 hours showed 
fibrous structures with no architecture .Negative PCNA 
immunostaing of the hepatocytes (Fig.6  and 6a).

The brain at 0-12 hours showed different sized 
nerve cells distributed all over the contour of the 
cerebrum. Positive PCNA immunostined materials in 
the cytoplasm of the nerve cells (Fig.7  and 7a). At 24 
hours the brain showed degenerated nerve cells with 
hemorrhagic blood vessels. The nerve cells cytoplasm 
was positive PCNA immunostaing while negative 
nuclear PCNA immunostaining. (Fig.8 and 8a). The 
brain at 48-96 hours showed vacuolation , degeneration 
and liquification in the nerve cells. Negative PCNA 
immunostaing (Fig.9  and 9a).

Figure legends

Photomicrograph (1) of the liver at 0 and 3 hours 
showing; hepatic cords (h). H&E Scale bar 100. While 
the cells (1a) showed positive immunostaining for 
PCNA . PCNA immunostaining Scale bar 100 um. The 
liver at 6 and 9 hours showed vacuolar degeneration (v).
Fig (2) H&E Scale bar 50 um.  The hepatocytes were 
showed positive PCNA. (fig.2a) PCNA immunostaining 
Scale bar 50um. In (fig.3) the liver at 12 hours showed 
hydrobic degeneration (hy) . H&E Scale bar 50 um. 
Some hepatocytes showed positive cytoplasmic PCNA 
(Fig.3a) PCNA immunostaining Scale bar 50um. In 
(Fig.4) the liver at 24 hours showed loss of architecture 
with increased fibrous formation (f). H&E Scale bar 
100 um. Few hepatocytes showed positive cytoplasmic 
PCNA (Fig. 4a) PCNA immunostaining Scale bar 50um. 
In (Fig.5) the liver at 48 hours showed degenerated 
hepatocytes with diffused odema (o). H&E Scale bar 
50 um. Few hepatocytes showed positive cytoplasmic 
PCNA immunostaining (Fig.5a) PCNA immunostaining 
Scale bar 50um. In (Fig.6) liver at 72 and 96 hours 
showed fibrous structures with no architecture. H&E 
Scale bar 50 um .Negative PCNA immunostaing 
(Fig.6a). PCNA immunostaining Scale bar 50um.

Photomicrograph (7) of the brain at  0-12 hours 
showed different sized nerve cells (N). H&E Scale bar 
200 um. Positive PCNA immunostined materials in the 
nerve cells (Fig. 7a). PCNA immunostaining Scale bar 
50um. In (Fig.8) brain at 24 hours showed degenerated 
nerve cells with hemorrhagic (h) blood vessels. H&E 
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Scale bar 200 um. The nerve cells cytoplasm was 
positive while negative nuclear PCNA immunostaining. 
(Fig. 8a). PCNA immunostaining Scale bar 50um. In 
(Fig.9) brain at 48-96 hours showed vacuolation (v) and 

liquification in the nerve cells (d ). H&E Scale bar 100 
um .Negative PCNA immunostaing (Fig.9a). PCNA 
immunostaining Scale bar 50um
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Conclusion

Gapdh showed less stability with significant 
decreases in transcript levels in liver with increasing 
PMI (up to 48 hour). However, it shows low correlation 
between Gapdh transcript and PMI in brain. while 
PCNA immunohistochemical for cell viability can give 
stable results about the time of death .
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Abstract

Background: As malaria is among the leading globally public health problems, early diagnosis and treatment 
of cases is one of the key interventions for its control and elimination. Malaria is a leading public health 
problem, reportedly has 212 million new cases and 429,000 deaths globally in 2015; 90% of cases and 92% 
of deaths were in Africa. Malaria is one of the main causes of morbidity and mortality in tropical and sub-
tropical countries, affecting people of all age groups, endemic in 109 countries, covering all continents. This 
study was conducted to analyze the influence of behavior and environment on malaria incidence. Material 
and Method: The type of research is explanatory research, Sample in this research is positive for malaria 
and suspected. The data analysis technique used in this study is Structural Equation Modeling with the 
Lisrel 8.7 program. Results: The results of the study were direct influence between t-vulue value knowledge 
2.89, t-vulue value attitude 2.72, and t-vulue physical environment value 10.56, with malaria incidence. The 
direct influence between t-vulue value knowledge -0.51, and t-vulue value attitude 0.76, on the physical 
environment. The indirect influence between knowledge of t-vulue value 2.89, and t-vulue -2.72 value 
attitude indirectly influences malaria through the physical environment. Conclusion: The results showed 
that there was an influence between knowledge, attitudes and physical environment on the incidence of 
malaria. There is an indirect influence between knowledge and attitudes towards the incidence of malaria 
through the physical environment. There is no direct influence between knowledge and attitudes towards the 
physical environment.

Keywords: Knowledge, Attitude, Physical Environment, Incidence, Malaria

Introduction

Malaria, a febrile illness affecting people of all 
age groups, is endemic in 109 countries, spanning all 
continents. Malaria is an internationally devastating 
disease. Malaria is a leading public health problem, 
reported to have caused 212 million new cases and 
429,000 deaths globally in 2015; 90% of cases and 92% 
of deaths were in Africa. [1], [2], [3], [4], [5] 

Malaria beliefs and practices are often related to 
culture, and can influence the effectiveness of control 

strategies; thus, local knowledge and practice related to 
malaria is important for the implementation of culturally 
appropriate, sustainable, and effective interventions. 
Environmental factor, behavioural patterns and vectors 
and human population combine to provide favourable 
conditions for malaria transmission. [6], [7], [8], 

Environmental conditions have the potential to 
change the transmission and intensity of the disease, 
which is often seen in vector-borne diseases. Most borne 
vector disease systems, vectors are small ectotermes 
that are sensitive to environmental conditions. [9], [10], [11] 

Malaria continues to threaten the lives of nearly 
half a million people every year. In 2014, 97 countries 
and regions had sustainable malaria transmission. An 
estimated 3.3 billion people are at risk of malaria, of 
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which 1.2 billion are at high risk. Malaria causes around 
212 million cases and 429,000 deaths in 2015, in 2016 
around 216 million cases of malaria occurred throughout 
the world and 445,000 people died. [10], [11], [12]

Four provinces with API per 1,000 other highest 
population, namely West Papua (10.20), East Nusa 
Tenggara (5.17), Maluku (3.83), and North Maluku 
(2.44). As many as 83% of cases come from Papua, West 
Papua, and East Nusa Tenggara. Nearly 90% of villages 
in NTT Province have almost 100% malaria endemic 
villages. Alor Health Dines data for positive malaria 
cases in 2014 were 1,935 (46.63%) cases, in 2015 there 
were 1835 (45.34%) cases, in 2016 2,005 (47.31%) 
cases, in 2017 as many as 1,635 (43.95%) cases and in 
2018 1,435 (41.1%) cases of malaria. [13], [14], [15] 

Data from the Mebung Community Health Center 
in the last five years stated that the number of Malaria 
cases at Mebung Health Center fluctuated. In 2014 there 
were 250 (8.5%) cases of malaria, then increased to 
310 (9%) cases in 2015, again increasing to 337 (9.2%) 
cases, then experiencing an increase to 394 (9.9%) ) in 
2016 and again decreased by 290 (8.9%). Some studies 
mention factors suspected of being malaria risk factors, 
namely: Low knowledge, negative attitudes. [16, [17], [18], 

Based on the above, the researcher intends to 
conduct a research on “The Effect of Behavior and 
Physical Environment on Malaria in Alim Mebung 
Village and Nurbenlelang Village, Alor Tengah Utara 
District, Alor Regency, NTT Province 2018”

Material and Method

The research design used was explanatory research. 
The study was conducted in October-January 2019. 
The number of sampling was 212 people including 106 
malaria positive and 106 suspected. The data analysis 
technique used in this study is Structural Equation 
Modeling (SEM) using the help of the LISREL release 
8.7 software.

Results

Total sample that would be analyzed in this study 
was 212 samples. The analysis used was multivariate 
with the value of analysis t-value <1, 96. The test results 
can be seen in the following figure:

Figure 1. Estimate the value of each variable

Figure 2. T-value for each variable

Table 1. Hypothesis testing

Number Independent
Variable

Intervening
Variable

Dependent
Variable Estimate t-Value

1 Knowledge Physical 
environment -0,14 -0,51 (-) Not Sig

2 Attitude Pphysical 
environment 0,07 0,76 (+) Not Sig

3 Knowledgw Incidence Malaria 0,18 2,89 (+) Sig
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4 Attitude Incidence Malaria 0,16 2,72 (+) Sig

5 Physical 
environment Incidence Malaria 0,80 10,56 (+) Sig

6 Knowledge Physical 
environment Incidence Malaria 0,18 2,89 (+) Sig

7 Attitude Physical 
environment Incidence Malaria -0,16 -2,72 (-) Sig

Cont... Table 1. Hypothesis testing

Discussion

Figure 1 and 2. Estimate the value and t-value for 
each variable 

The influence of knowledge on the physical 
environment with an estimated value of -0.14, t-values   
-0.51, so that the relationship between the two paths 
of the variable is not significant. Therefore, it can be 
concluded that knowledge directly influences the 
physical environment is rejected. The research proves 
that knowledge is lacking, does not mean not maintaining 
the physical environment and even can maintain the 
physical environment.

Knowledge is very closely related to education, 
where it is hoped that with higher education the person 
will become more knowledgeable. Not that someone 
who is low-educated is absolutely low in knowledge. 
A person who is of productive age is easier to receive 
knowledge than someone who is not productive because 
an adult has experience that influences thinking patterns 
so that it is difficult to change. 

The attitude on Physical Environment with an 
estimated value of 0.07, t-values   0.76, so that the 
relationship between the two paths of the variable is 
not significant. Therefore, it can be concluded that 
the hypothesis which states that knowledge directly 
influences the physical environment is rejected. This 
research proves that the attitude is sufficient, meaning 
maintaining the physical environment and even 
the attitude that is not able to maintain the physical 
environment.

The high level of knowledge of respondents in 
the research area is likely to influence the attitudes 
of respondents. The attitude of the family head in 

determining policies relating to home health increases 
the awareness of all family members to continue to 
behave clean and healthy. The negative attitude of the 
community towards healthy homes has an impact on the 
lower desire of the community to have a healthy home. 

The indirect effect of knowledge on the incidence 
of malaria through the estimated environment of the 
estimated value of 0.18, t-values   of 2.89, so that the 
relationship between the two variable paths is significant. 
Therefore, it can be concluded that knowledge directly 
affects the incidence of malaria. This research proves 
that insufficient knowledge means that it is easy to be 
infected with malaria mosquitoes, and on the contrary, 
enough knowledge to prevent malaria.

Knowledge is one of the factors that encourage the 
occurrence of diseases including malaria. Knowledge is 
a very important domain for the formation of a person’s 
behavior, including behavior in the prevention and 
treatment of malaria. [19], [20] 

The knowledge of respondents living in malaria-
endemic areas is in fact mostly good. This is because 
people in endemic areas get experience about malaria 
from people around who have been sick.

The influence of attitudes towards the estimated 
malaria incidence 0.16, t-values   2.72, so the relationship 
between the two variable pathways is significant. 
Therefore, it can be concluded that the hypothesis which 
states the attitude directly influences the incidence of 
malaria is accepted. This study proves that a lack of 
attitude means that it will be infected with the incidence 
of malaria, and on the contrary, an attitude that can 
adequately prevent malaria.



467        Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4                  

There is a relationship between the existence of the 
ceiling, the type of wall, the existence of resting places, 
breeding places, outdoor activities, the use of long 
clothing, the use of mosquito nets, and clean environment 
activities with the incidence of malariadi in the Kokap 
Health Center. This is in line with the research above 
that there is a significant relationship between attitudes 
and incidence of malaria (p 0.011). [19], [21], [22]

The influence of the physical environment on the 
estimated malaria incidence of 0.80, t-values   10.56, so 
that the relationship between the two variable pathways 
is significant. Therefore the physical environment 
directly influences the incidence of malaria received. 
This study proves that the physical environment that is 
less will make it easier to be infected with malaria, and 
on the contrary, a sufficient physical environment can 
prevent the occurrence of malaria.

The calculation of risk estimate shows that the study 
subjects who did not have a house ceiling were 22.9 
times more likely to suffer from malaria than the study 
subjects whose ceiling was installed. Factors that cause 
malaria are house construction such as materials and the 
condition of the walls of the house, the type of ceiling of 
the house, the availability of ventilation and the source 
of lighting of the house. The physical condition of the 
house related to the incidence of malaria, especially 
related to the ease of the mosquitoes entering the house 
is the condition of the hollow ceiling and also supported 
by the absence of cover material for the roof of the 
house. [23], [24], [25]

Significant relationship with the incidence of 
malaria, namely the status of mastery of the house, 
number of household members, availability of windows, 
ventilation, cleanliness of the room, type of floor of the 
house, walls of the house, and sources of lighting. The 
number of household 1-5 people has an odds of 2.2 
times more for malaria than those in the household> 10 
people.  [25], [26]

The indirect effect of knowledge on malaria through 
the estimation of physical environment of the estimated 
value of 0.18, t-values   of 2.89, so that the relationship 
between the three variable pathways is significant. 
This study proves that insufficient knowledge does not 
maintain the physical environment so that the incidence 
of malaria is infected even on the contrary enough 
knowledge that maintains the physical environment so 

that malaria is avoided.

The low level of knowledge of respondents 
influences the occurrence of an increased incidence of 
malaria. Knowledge is one of the factors that encourage 
the occurrence of diseases including malaria. This 
study reinforces the results of a study that states that 
the incidence of malaria is high in people who are low 
knowledge of malaria. [27]

The indirect effect between attitudes toward malaria 
events and the physical environment of the value of 
-0.16, t-values   -2.72, so that the relationship between 
the three variable pathways is significant. Therefore, it 
can be concluded that the hypothesis which states the 
attitude indirectly influences the incidence of malaria 
through the physical environment is accepted. Positive 
attitudes tend to bring people to prevent transmission of 
diseases including malaria. The attitude referred to in 
this study is about habits outside the home.

There is a relationship between attitude and incidence 
of malaria. Attitude is a reaction or response that is still 
closed from someone to a stimulus or object. Positive 
attitudes tend to bring people to act in preventing the 
transmission of diseases including malaria. The attitude 
of a person or community influences the occurrence of 
malaria transmission. [28]

The results of the study are in line with the results 
of the research we conducted because there are still 
very many people who have a lack of awareness of the 
incidence of malaria because the whole community 
works in rice fields and in mountains or forests.

Conclusion

The results showed that there was an influence 
between knowledge, attitudes and physical environment 
on the incidence of malaria. There is an indirect influence 
between knowledge and attitudes towards the incidence 
of malaria through the physical environment. There is 
no direct influence between knowledge and attitudes 
towards the physical environment.
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Abstract

A new sample preconcentration technique known as in-situ suspended aggregate microextraction (iSAME) 
was used for the extraction of acetaminophen, ibuprofen, indomethacine, ciprofloxacin and diclofenac in 
river waters. The iSAME has been optimized in terms of surfactants selection and concentration, sample 
volume and extraction time. A combined surfactant of hexadecyltrimethyl ammonium bromide (CTAB) 
with 5-sulfosalicylic acid dihydrate (SSA) was studied to attain better extraction recoveries for the targeted 
pharmaceuticals. The separation of analytes was performed using capillary electrophoresis (CE) with 
online preconcentration by field enhancement sample injection (FESI) mode. The linearity, detection limits 
and recoveries were recorded and the sensitivity increased with enhancement factor of 11-140 folds. The 
developed method was successfully applied for the detection of selected pharmaceuticals in river water 
samples.
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Introduction 

Pharmaceutical micropollutants have been 
discovered in natural water sources and drinking 
water supplies using advanced analytical techniques. 
Micropollutants are a group of chemical substances 
recently detected in aquatic environment (1). 
Micropollutants that are of interest in water industry 
include natural organic matter (NOM), endocrine 
disrupting chemicals (EDC) and antibiotics, polymers, 
pesticides and other bioactive chemicals (PPCPs). The 
occurrence of chemical of emerging concern (CEC) 
continues to be a primary subject of investigation with 
surveys being conducted worldwide. The term CEC 
mainly refers to those contaminants with no regulations 

currently established that requires monitoring or public 
reporting of their presence in the water supply or 
wastewater discharges. Pharmaceuticals, for example, 
the newly recognized classes of environmental 
pollutants, are becoming increasingly problematic 
contaminants of either surface water or ground water 
around industrial and residential communities. The 
presence of pharmaceuticals was first identified in 
surface and wastewaters in the United States and Europe 
in 1960s (2). 

Micropollutants and their metabolites can be 
transported and distributed via various routes to reach 
aquatic environment, for example from waste water 
treatment plant (WWTP) and also surface run-off 
(3). According to Al-Odaini et al. (4) pharmaceutical 
micropollutants have not received enough attention 
for water treatment due to lack of monitoring as 
it is not listed as pollutants in WHO Guideline for 
drinking water quality (5). Transformation and fate of 
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these micropollutants are the priority research focus 
worldwide.

Conventional extraction methods are tedious, time 
consuming and expensive (6,7). Some newly developed 
green extraction methods are more efficient and solvent 
free such as solid phase microextraction (SPME), 
dispersive liquid-liquid microextraction (DLLME), 
single drop microextraction (SDME), stirbar scorptive 
extraction (SBSE), liquid phase microextraction (LPME), 
single-drop microextraction (SDME), and holllow- 
fiber liquid phase microextraction (HF-LPME) (7,8,9). In 
this study, iSAME was chosen as the microextraction 
method that capitalizes on the extraction being carried 
out in a supramolecular aggregate phase, which is 
formed in-situ in the sample through one-step process 
involving ion-association between a cationic surfactant 
and a benzene sulfonic acid derivative (10) Common 
extraction methods like SPE is tedious as the filtered 
river water samples would often clogged the cartridges. 
The high selectivity along with its simplicity and low 
resource requirements render iSAME as an attractive 
alternative to the analysis of organic contaminants in 
water samples. 

Capillary electrophoresis is a high efficiency 
analytical separation (11, 12). However these advantages 
allies with few deficiencies of small sample introduction 
resulting in poor sensitivity of photometric detectors as 
the small capillary with reduced pathlength is of 50 μm 
id and 50 cm length compared to bigger HPLC capillary 
column (11,13,14). To surpass the low detection problem, 
online FESI method was applied to enhance the signal 
by creating a long stacked zone (13).This method used 
electrokinetic injection of sample initially prepared in 
diluent of 1/10 background electrolyte (BGE) to produce 
lower conductivity ratio of sample compared with BGE. 
Thus, electric field strength of diluent will be higher than 
BGE zone. The method enhanced the electrophoretic 
velocity of ion in the sample zone, and ions moving 
rapidly during migration separation eventually will 
slow down (13).  The focussing is by the migration of ions 
from low conductivity region into higher conductivity 
solution (15). The analytes will slow down dramatically 
at the boundary of these two different concentration 
buffer. Electric field is high accordantly when the 
solution have low conductivity. Thus, the velocity will 
be high in the sample zone until it reaches the buffer 
zone interface. As sample analytes migrate towards 
stack zone between these two different conductivity 

buffer, the high concentration BGE will slow down and 
stack into narrow zone (16).  Rabanes et al. (12) reported 
high sensitivity enhancement factor (SEF) according to 
peak height of 133-460 for seven different antipsychotic 
drugs. FESI online preconcentration technique alone is 
approximately more than 10 fold where the combination 
with MSS brought up to thousand fold enhancement. 
The sample was diluted to 1/10 conductivity BGE 
to complete FESI technique. This technique used 
positive voltage at 15 kV to finish the stacking of 
electrokinetically and EOF introduced analyte.  

Thus, the objective this research is to study the 
presence of acetaminophen, ciprofloxacin, diclofenac, 
ibuprofen, and indocin in river water by the combination 
of offline iSAME and online preconcentration FESI in 
capillary electrophoresis. The river water samples will 
be filtered first to remove the suspended solids prior to 
iSAME.

Method 

Material and chemicals

Standards of diclofenac, ibuprofen, indomethacin, 
ciprofloxacin and acetaminophen were bought 
from Sigma-Aldrich, Germany. The co-surfactants: 
5-sulfosalicylicacid dehydrate (SSA), sulfanilic 
acid (>99% purity) were obtained from Tokyo 
Chemical Industrie, Japan, and  4,5-dihydroxy-1,3-
benzenedisulfonicacid disodium salt monohydrate 
was obtained from Sigma-Aldrich, Germany. Sodium 
ammonium acetate and sodium phosphate were 
purchased from GCE Laboratory Chemicals, Singapore. 
Methanol was bought from Fisher Scientific – Thermo 
Fisher Scientific, U.S.A.  An ultrapure water 18.2 MΩ 
Milli-Q® from Milli-Q® Integral Water Purification 
System (Millipore, USA) was used in all solutions 
preparation. 

Preparation of stock and standard solutions

Standards were dissolved in both solvent and 
ultrapure water. The BGE was 150 mM sodium 
ammonium acetate, pH 9 and sodium phosphate pH 6.8. 

 In-situ surfactant aggregate microextraction 

The iSAME preparation started with a 1.0 mL of 
1.5 x 10-2M SSA as derivative co-surfactant and 0.5 
mL of 2.0 x 10-3 M CTAB solution added in a conical 
flask containing aqueous standard solutions or real river 
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water samples previously fortified with 1% (w/v) NaCl. 
The mixtures were magnetically stirred for 10 mins 
and a cloudy solution gradually appeared signifying 
the formation of the aggregate phase. Subsequently, 
the mixtures were filtered by suction filtration through 
a Millipore AP-40 glass fibre filter paper and the 
aggregate were collected on the filter surface in the 
form of a thin-film (thickness ≤0.1 mm). The filtering 
vacuum was maintained for a few minutes to remove 
water residues. For the elution step, 2 mL of methanol 
were applied on the top of the filter to dissolve the thin-
film and the vacuum was gradually increased and all 
solvent was collected into a dry flask. The extract was 
filtered through nylon mesh of 0.22 µm pore size filter 
paper and 20 µL aliquot was injected into the CE-DAD 
system for analysis.

Capillary electrophoretic separation

An Agilent CE 7100 system from Agilent 
Technologies (Hanover, Germany) equipped with a 
DAD was used. Separations were performed using an 
untreated fused silica HPCE standard capillary of 56 cm 
x 50 µm i.d. (with an effective length of 40 cm to the 
detector window). Cassette capillary temperature was 
set at 25.5°C.  Samples were gradually injected with a 
constant 50 mbar pressure at 10 second injection time. 
The power and current for separation system were set 
at 6 W and 200 μA, respectively. Voltage applied was 
set at 25 kV. The separation was monitored at 200 nm. 
Data were collected and processed using ChemStation 
software (Agilent Technologies).

FESI Online preconcentration 

FESI was conducted with different conductivity 
ratio of sample and buffer. Sample were diluted with 
1/10 concentration of BGE and injected at -10 kV (anode 
at detector side). The injection times were set from 5 to 
200 seconds. Subsequently the electrokinetic injection 
was applied ranging from -30 kV to 30 kV. 

Results and Discussions

Hydrodynamic injection of iSAME 

The 1000 mg/L standard mixture of five 
pharmaceutical was first injected without the iSAME and 
the migration order is shown in the electropherogram in 
Fig. 1 with peaks (1) acetaminophen, (2) ciprofloxacin, 
(3) indomethacin, (4) diclofenac and (5) ibuprofen.  
The first two peaks migrated quite fast in less than 6 

mins, while peaks 3-5 migrated at 10-14 mins. The 
procedure for iSAME on a 200 mg/L standard mixture 
of five pharmaceutical with hydrodynamic injection 
produced the electropherogram in Fig. 2. The iSAME 
had enhanced the sensitivity for peaks (1) and (2). 
Considering the concentration of the mixture, the 
enhancement sensitivity of the peaks were 6 to 22 folds. 

Fig 1:Direct injection of a 1000 mg/L mixture of pharmaceutical 
standards. Conditions: BGE 150 mM ammonium acetate 
(pH 9), capillary 56 cm, applied voltage +25 kV, temperature 
25.5°C, detection at 200 nm and hydrodynamic injection at 
50 mbar, 10 sec. (1) Ciprofloxacin (2) acetaminophen, (3) 
indomethacin, (4) dichlofenac, (5) ibuprofen

Fig 2: A 200 mg/L mixture of pharmaceutical standards after 
iSAME extraction. Conditions: BGE 150 mM ammonium 
acetate (pH 9), capillary 56 cm, applied voltage +25 kV, 
temperature 25.5°C, detection at 200 nm and hydrodynamic 
injection at 50 mbar, 10 sec of injection time. (1) Ciprofloxacin 
(2) acetaminophen, (3) indomethacin, (4) dichlofenac, (5) 
ibuprofen

Optimization of iSAME method

iSAME optimization was done with three co-
surfactant of SSA, TIRON, and sulfanilic acid. The 
parameters were the stirring time, temperature and 
concentration of surfactant with co-surfactant.  The 
temperature of standard solution was increased from 
28°C to 60°C. The stirring time also affected the 
formation of suspended aggregates. The optimum 
conditions were established by the extraction efficiency 
based on the percent recovery collected in the suspended 
aggregate solution compared to waste extraction before 
methanol elution. 
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The result of the optimization parameters in iSAME is tabulated in Table 1.  A temperature of 30°C gave the best 
extraction efficiency of all target analytes. The ideal ion pair reagent concentration was 20 mM CTAB with 50 mM 
SSA. While the ideal ion pair reagent volume was 0.5 mL CTAB with 1.5 mL SSA with 10 minutes stirring time. 

Table 1. iSAME parameters optimization data

Parameters Mean recovery (%)a

PCM CFC IDC DCF IBF

Mixture temperature 

30°C 73.26 77.12 84.04 81.39 41.37

40°C 68.31 65.24 57.47 53.47 39.73

50°C 59.27 56.38 48.26 50.72 36.33

60°C 55.97 54.72 47.73 49.34 42.87

Ion-pair reagent conc.

5 mM CTAB + 10 mM SSA 56.55 43.09 47.08 43.17 29.07

10 mM CTAB + 25 mM SSA 70.36 63.54 78.61 72.23 47.04

20 mM CTAB + 50 mM SSA 73.61 69.25 77.42 76.47 49.23

Ion pair reagent volume

0.5 mL CTAB + 0.5mL SSA 61.33 61.53 63.93 69.75 39.43

0.5 mL CTAB + 1.5mL SSA 73.26 77.12 84.04 81.39 41.37

1.0 mL CTAB + 1.5mL SSA 62.77 64.31 67.49 65.31 43.65

1.5 mL CTAB + 1.5mL SSA
 55.32 52.49 58.73 57.29 37.38

Stirring time

2 min 48.37 49.63 38.23 37.92 36.79

8 min 65.21 67.47 57.83 53.43 48.21

10 min 76.19 78.68 82.65 83.14 67.35

16 min 43.51 43.57 35.49 36.83 33.12

a calculated from three determinations

FESI injection of iSAME 

Fig. 3 shows an electropherogram of FESI with 
100 mM sodium phosphate, pH 6.8. The migration 
times of the analytes appeared at 8.3, 8.5, 9.4, 10.2 and 
21.3 min for the five target pharmaceuticals.  Ibuprofen 
soared above other analytes because of its ion behaviour 
towards BGE. Fig. 4 shows the result for 150 mM 
sodium ammonium acetate at pH 9.8 as the BGE. The 

migration times recorded are 3.3, 3.4, 9.9, 12.5 and 
22.5 min. Peaks 1 and 2 emerged earlier as the BGE is 
in cationic behaviour. Thus, these two peaks migrated 
early with ammonium acetate BGE. The use of sodium 
phosphate BGE delayed the appearance of the first peak 
as shown in Fig. 3, which only started at minute seven. 
Thus, phosphate buffer gave better sensitivity for the 
targeted compounds. 
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Fig. 3. FESI-CE with sodium phosphate BGE pH 6.8 of 
0.5 μg/mL mix pharmaceutical. Capillary 56 cm, -15 kV, 
temperature 25.5°C, detection at 200 nm and electrokinetic 
injection at -10 kV for 10 sec 

Fig. 4. FESI-CE with ammonium acetate BGE pH 6.8 of 0.5 
μg/mL mix pharmaceutical online: capillary 56 cm, -15 kV, 
temperature 25.5°C, detection at 200 nm and electrokinetic 
injection at -10 kV for 10 sec 
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Method validation

The quantitative data shown in Table 2 was 
evaluated in term of linearity, LOD, LOQ, repeatability, 
precision and enhancement factor. The linearity of the 
data achieved was retrieved by injecting five different 
pharmaceutical standards at the same time. The 
correlation coefficient on each plot of targeted NSAIDs 
shows high linearity (> 0.9900) except for ciprofloxacin 
and indomethacin which shows > 0.95 linearity. The 
LOD shows the range of 0.4-0.5 µg/L. The precision of 
these five analytes was calculated in term of its relative 
standard deviation (%RSD) of three determination 
(n=3) for precision at detection and (n=10) for precision 
at quantification. The hydrodynamic injection (50 mbar, 
10s) before FESI were compared and calculated to show 
the enhancement factor. The highest EF was recorded 
as 135 fold for ibuprofen and the least enhancement for 
ciprofloxacin of 11 folds. These methods have proven 
higher sensitivity in term of detection sensitivity. 

Table 2: Linearity data, correlation coefficients, limits of detection (LODs), and enhancement factor (EF) 
values for six selected analytes

PCM CFC IDC DCF IBF

Linearity range (µg/L) 0.20-50 0.20-50 0.45-50 0.25-50 0.30-50

correlation coefficient (R2) 0.9929 0.9543 0.9835 0.9981 0.9931

LOD (µg/L) 0.523 0.485 0.478 0.475 0.476

LOQ (µg/L) 1.743 1.618 1.593 1.582 1.587

Precision at LODa (%RSD) 2.45 3.01 2.37 2.76 3.02

Precision at LOQa (%RSD) 4.64 5.31 3.88 3.97 5.05

Repeatabilityb (1.0 µg/L)

Mean recovery (%) 99.98 99.39 99.01 86.87 93.22

EFc  (folds) 26.9 11.31 58.99 91.66 135.34

a calculated from triplicate injections of LOD, LOQ 
solutions

b calculated from five determinations 

c calculated from LOD ratios of CE and MEKC-
sweeping

Conclusion

FESI as online pre-concentration in combination 
with iSAME extraction (offline pre-concentration) 
was successfully applied for the analysis of five 
pharmaceuticals in river water samples. Enhancement 
factors of 11-140 folds enabled the detection of these 
pharmaceuticals at very low concentration limits 
of µg/L. The sodium phosphate was an excellent 
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background electrolyte with good EF, however the 
ammonium acetate was a convenient BGE for future 
preconcentration work with sweeping CE. 
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Abstract

Background: Benzene is a chemical that is often used in the shoe making industry. Recent studies have 
shown that benzene can cause a risk of cardiovascular disease by increasing LDL levels in blooda. One 
efficient intervention is consumption antioxidant-rich foods regularly to reduce blood LDL levels. Research 
on the effect of LDL cholesterol levels before and after treatment of consumption in benzene-exposed 
workers is still limited in Indonesia.

Methods and Material: A sample of 25 workers with the pre-post test design method. Benzene measurement 
using the method of NIOSH 1501 with an activated carbon (charcoal) pipe which uses a gaschromatography-
flame ionization detector (GC-FID) technique using standard NIOSH 1501. An LDL cholesterol sample is 
taken by taking blood from a vein in the elbow fold (fossa cubiti). The statistical analysis used was Pearson 
and Spearman test and Paired t-test.

Result: The majority of respondents have male sex, aged over 50 years. having a high school education 
background, never wearing a mask while working and having a smoking habit. There is no a difference 
between the levels of LDL cholesterol in blood before and after consumption food rich in glutathione 
antioxidants (p = 0107) and there is no correlation between the levels of benzene before and after treatment 
(p = 0.425; p = 0597).

Conclusion: There are patterns that vary between  LDL cholesterol-rich antioxidants before and after 
treatment. This can be due to lack time of monitoring in the study, the majority of respondents who still have 
normal concentration standards and the presence of demographic factors that can influence, for example 
smoking habit so there is no difference between LDL cholesterol levels before and after treatment. However, 
workers are recommended to always use PPE, do routine health checks while do physical activity and 
consume antioxidant-rich foods especially glutahione to prevent cardiovascular risk due to exposure to long-
term benzene (more than 10 years).

Keywords: LDL cholesterol, antioxidant, foods, consumption, pre-post test, benzene

 Introduction

The shoe industry is part of the textile and textile 
products (TPT) industry where there are at least 98,000 
units of small and medium enterprises (SMEs) who 
pursue this industry. Solvents that are widely used 
in industry, especially the shoe industry, are volatile 
organic solvents in fat so that organic solvent vapors 
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are easily absorbed through the alveolar capillary 
membrane so that the inhalation process becomes the 
main pathway for steam exposure produced in the work 
environment1. One of these solvents is benzene.

Benzene is one of the aromatic hydrocarbon 
compounds. Benzene is a liquid that is colorless, 
evaporates very quickly in the water, and difficult 
to dissolve in water2. Benzene is a raw material for 
making plastics, resins, synthetic fibers, dyes, and also 
a component of crude oil3 . The pathway of benzene 
exposure to the skin, respiratory tract, and digestive 
tract4 .

A person who is exposed to high levels of benzene 
can experience several signs and symptoms, including 
drowsiness, dizziness, rapid or irregular heartbeat, 
headaches, tremors, confusion, unconsciousness, 
until death5. Benzene can cause a decrease in blood 
cell production which is a result of a spinal cord 
disruption . Disruption of the blood cells can cause 
anemia, leukopenia,lymphocytopenia , and can affect 
the immune system and increase the chance for 
infection6-7. However, currently benzene also has an 
association in increasing the risk of cardiovascular 
disease, especially in humans. Research on experimental 
animals (white mice) showed that inhaled benzene had 
significantly reduced levels of circulating angiogenic 
cells (Flk-1 + / Sca-1 +) as well as increased levels of 
plasma low-density lipoprotein (LDL)8. Increased LDL 
levels in the blood increase the risk of cardiovascular 
disease. Detoxification of antioxidant-rich foods is one 
efficient way to reduce cardiovascular effects from 
benzene such as foods contains of glutahione.  The foods 
rich in glutathione content such as avocado, asparagus, 
carrots, tomatoes, oranges, and broccoli9. Unfortunately, 
research on experimentation concerning the effect of 
giving glutathione antioxidant-rich foods on blood 
LDL levels still limited in Indonesia. Therefore, this 
study aims to analyze the effect of giving consumption 
of  glutathione antioxidant-rich foods on blood LDL 
levels in Shoe Industry workers in the Romokalisari 
Surabaya .

Method and Materials

The type of research used is pre-and post 
test experimental. Subjects are workers in 
the Tambak Osowilangun industrial shoe in 
Surabaya. The inclusion criteria in this study were male 

and female workers who had worked in the shoe industry 
in Tambak Osowilangun for  more than 10 years and 
were willing to be used as research respondents. The 
study sample was 25 people.

The variables calculated were benzene 
levels , LDL levels , consumption of foods rich in 
glutathione antioxidants.  Foods rich in glutathione 
content such as avocado, asparagus, carrots, tomatoes, 
oranges, and broccoli9. The research subject was chosen 
by the person who was describing the benefits and 
incentive of participating in the study. Subjects will be 
given consumption of glutathione antioxidant-rich foods 
3 times a day for 5 days. The following is the enzyme 
content in each food 9-10: 

The content of glutathione in avocado = 31.2
The content of glutathione in asparagus = 26.3
The content of glutathione in carrots = 5.6
Glutathione content in tomatoes = 10.9
The content of glutathione in oranges = 10.6
The content of glutathione in broccoli = 7.8
 

The willingness to participate in the study was made 
in writing through informed consent and this study had 
received prior ethical approval by the Public Health 
Faculty Ethics Committee, Airlangga University with 
ethics number 516 KEP-K.

The measurement of benzene concentration in the 
work environment using a measurement method of 
NIOSH 1501 with an activated carbon (charcoal) pipe 
which uses a gas chromatography-flameionization 
detector (GC-FID) technique using standard NIOSH 
1501.

Sample LDL cholesterol is taken with way   take 
blood on vessels venous blood on folding elbow (fossa 
cubiti).  After that sample blood The in put into the tube 
sample blood to be brought to our  prolaboratory to be 
checked LDL levels inside blood.

Data will be presented in the form there are 
percentages, mean, and standard deviations. Statistical 
analysis used the Paired t-test to analyze 
the difference before and after testing (pre-post test) and 
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Pearson and Spearman’s Rank test with alpha of 0.05 for 
the correlation between variables with alpha of 0.05 
using SPSS version 20 ( SPSS, Inc., Chicago, IL) .

Result

Characteristics of Respondents in Shoe Industry 
Workers in Romokalisari Surabaya

Table 1. Demographic Distribution 
of Respondents in Shoe Industry Workers in 
the Romokalisari Surabaya (n = 25)

Variable Percentage 
(%) Mean ± SD

Gender  1.44 ± 0.507

Male 56.00  

Female 44.00  

Age  1.44 ± 0.506

<50 years 56.00  

≥ 50 years 44.00  

Education  4.04 ± 0.935

Middle School 40.00  

Junior High School 16.00  

Senior High School 44.00  

Use of Masks while 
Working  2.74 ± 0.541

Yes, everyday 4.00  

Sometimes 16.00  

Never 72.00  

Smoking Habit  1.52 ± 0.510

Never 48.00  

Yes 52.00  

The majority of respondents have male sex, 
aged over 50 years. having a high school education 
background, never wearing a mask while working and 
having a smoking habit.

Distribution of Benzene Levels in Shoe Industry 
Workers in Romokalisari Surabaya

Figure 1. Distribution of Benzene Levels to 
Shoe Industry Workers in Romokalisari 
Surabaya (n = 25)

Figure 1 above shows the concentration of benzene 
in the Tambak Oso Wilangun industrial shoe. It was 
seen that most of the respondents were in the work 
environment with benzene conclusions TLVin the work 
environment (<1.6 mg / m 3 ) which was 18 respondents.

Before and after consumption of glutathione 
antioxidant-rich towards levels of LDL cholesterol in 
Romokalisari Shoe Industry Workers

Figure 2. Before and after glutathione antioxidant-rich 
consumption towards LDL cholesterol in Romokalisari shoe 
industry workers (n = 25)

In Figure 2 shows that there are 
different patterns between LDL levels before and after 
treatment. In the pre-test the drinking and maximum levels 
of LDL were 164.7 mg / dL and 336.5 mg / dL.Whereas, 
after post test or giving glutahione antioxidant-rich 
foods, the minumum and maximum LDL were 170.6 
dL and 336.5 dL. This pattern irregularity can also be 
supported by a statistical analysis test which states 
there is no difference LDL cholesterol levels between 
before and after consumption glutahione-rich foods (p 
= 0.107) (Table 2) and there was no correlation between 
benzene levels before and after treatment (p = 0.425; p 
= 0.597) (Table 3) .
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Table 2. Paired t-test analysis of LDL levels 
before and after treatment for shoe industry workers 
in the Romokalisari Surabaya (n = 25)

Variable p-value

Pre test (LDL level before treatment)
0.107

Post test (LDL level after treatment)

Table 3. Spearman analysis test between Benzene 
levels with LDL levels before and after treatment in 
shoe industry workers in the Romokalisari Surabaya 
(n = 25)

Independent 
variable Dependent variable p-value

Benzene

Pre test (LDL level 
before treatment) 0.425

Post test (LDL level after 
treatment) 0.597

Discussion

The majority of respondents have male sex, 
aged over 50 years. having a high school education 
background, never wearing a mask while working and 
having a smoking habit.

The results show that benzene levels are still below 
the TLV Indonesia standard by Minister of Manpower 
and Transmigration number 13 of 2011 which is (<1.6 
mg / m 3 ) so that it is still at a safe limit11. Although 
currently still at safe limits, counseling is needed from 
now on to always use PPE when working because the 
longer the exposure to benzene, the higher the risk of 
health. The results of the interviews at the Industrial site 
indicate that currently Indonesian shoe workers have 
experienced minor health complaints such as nausea, 
dizziness, coughing if too long at work.

The results show that there is a random trend 
between LDL levels before and after consumption food 
contain of glutathione antioxidants. This is supported 
by no correlation between the levels of benzene with 
LDL levels before and after treatment and no difference 
between the levels of LDL in the time before and after 
consumption of food contain glutahione. This contrasts 
with statements and other studies which showed 
an increase in LDL levels in mice with benzene 
exposure. Benzene-exposed mice had higher plasma 
LDL (34.2 ± 4.1 mg / dL) than mice breathing filtered air 

(25.6 ± 3.3mg / dL)8. This study also contradicts the study 
of Rajasekaran et al., 2004 which states that there is an 
increase in LDL levels in white mice in decreased GSH 
antioxidant levels12. The administration of glutathione 
monoester (GME), a dose of 5 mmol / kg body weight, 
twice a day, for 30 days, to be treated with l-buthionine-
SR-sulfoximine (BSO, 4 mmol / kg body weight, twice 
a day, for 30 days) normalized the antioxidant status and 
prevented the minimal modifications on LDL.

But the difference with the two studies is that the 
study used experimental animals that were smaller 
in shape and body than humans that allowed greater 
absorptive benzene power and faster reaction than 
humans. Things that cause no difference and correlations 
can be in the form of samples that are still too small (25 
samples) which are less able to give generalizations to 
research, lack or limited time in providing monitoring 
before and after treatment (only 5 days). This can be 
supported by other study which shows that smaller 
animals (30 mice) need 30 days to restore LDL levels 
to normal and the absence of previous studies on the 
effects of diet foods rich in antioxidants (especially 
glutathione) on LDL levels of workers exposed to 
benzene in the shoe industry and other factors in the form 
of benzene levels which are still in normal standards and 
smoking habits12-13. Recommendations that can be made 
even though benzene levels are still normal at this 
time, this does not guarantee for the next 10-20 years 
that it can provide long-term risks to workers so it is 
recommended to use PPE especially masks, carry out 
regular health checks (especially funded by companies) 
and consuming antioxidant-rich foods (especially 
glutathione) and regularly doing physical activities to 
prevent cardiovascular disease due to benzene exposure.

 Conclusion

The majority of respondents have male sex, 
aged over 50 years. having a high school education 
background, never wearing a mask while working and 
having a smoking habit. Benzene levels in workers 
are still at normal limits. There is no difference LDL 
cholesterol levels between before and after consumption 
of foods rich in glutahione antioxidants and there is no 
correlation between benzene levels before and after 
treatment. Things that affect can be limited monitoring 
time, a small sample, and there are other factors that are 
more dominant such as smoking habits .



481        Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4                  

 Conflict of Interest: All authors have no conflicts 
of interest to declare.

Source of Funding: This is an article that was 
supported by Faculty of Public Health, Airlangga 
University, Indonesia, 2018.

Ethical Clearance: Ethical Clearance taken from 
Faculty of Public Health number 516/EA/KEPK/2018, 
Airlangga University, Indonesia

References

1. La Dou, J. Occupational and Environmental 
Medicine (Third edit). California, San Francisco: 
Division of Occupational and Environmental 
Medicine, Clinical Professor, 2004.

2. Agency for Toxic Substances and Disease 
Registry (ATSDR). Toxicological Profile For 
Toluene, Georgia http://www.atsdr.cdc.gov/
toxprofiles, 2000.

3. Smith, Martyn T. Advances in Understanding 
Benzene Health Effects and Susceptibility . Division 
of Environmental Health Sciences, School of 
Public Health, University of California, Berkeley, 
California , 2010.

4. Putri, YRP. Benzena in Mara Urban. Department 
of Chemistry, Faculty of Mathematics and Natural 
Sciences, University of Indonesia, Depok , 2011

5. CDC. Facts about Benzene. Retrieved October 
11, 2018, from https://emergency.cdc.gov/agent/
benzene/basics/facts.asp , 2013.

6. Integrated Risk Information System (IRIS). Benzene 
. Chemical Assessment Summary, 2003.

7. Kamal, A., & Malik, RN. Hematological evidence 
of occupational exposure to chemicals and other 

factors among auto-repair workers in Rawalpindi, 
Pakistan.   Osong public health and research 
perspectives 2012 ,   3 (4), 229-238.

8. Abplanalp , W., DeJarnett , N., Riggs, DW, Conklin, 
DJ, McCracken, JP, Srivastava, S., ... & O’Toole, TE. 
Benzene exposure is associated with cardiovascular 
disease risk.   PloS one 2017 ,   12 (9), e0183602.

9. Hodges, RE, & Minich , DM Modulation of 
Metabolic Detoxification Pathways Using Foods 
and Food-Derived Components: A Scientific Review 
with Clinical Application.   Journal of Nutrition 
and Metabolism 2015, 2015., 760689. http://doi.
org/10.1155/2015/760689

10. Tualeka, Abdul Rohim.  Philosophy of Occupational 
Health and Safety . Airlangga University Press: 
Surabaya, 2018.

11. The Republic of Indonesia. Regulation of the 
Minister of Manpower and Transmigration No. 13 
of 2011 concerning the Threshold Value of Physical 
and Chemical Factors in the Workplace. Jakarta: 
State Secretariat , 2011 . [In Indonesian]

12. Rajasekaran , NS, Sathyanarayanan , S., Devaraj , 
NS, & Devaraj , H. Chronic depletion of glutathione 
(GSH) and minimal modification of LDL in vivo: 
its prevention by glutathione mono ester (GME) 
therapy.   Biochimica et Biophysica Acta (BBA) 
-Molecular Basis of Disease 2005,   1741 (1-2), 
103-112.

13. Ignatowicz, E., Woźniak, A., Kulza, M., Seńczuk-
Przybyłowska, M., Cimino, F., Piekoszewski, 
W. ... & Florek, E. Exposure to alcohol and 
tobacco smoke causes oxidative stress in rats.    
Pharmacological Reports 2013,   65 (4), 906-913.



Case Report

A Maternal Mortality in the Case of HELLP Syndrome:  
An Avertable Loss
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Abstract

Objective: HELLP syndrome refers to haemolysis (H), elevated liver enzymes (EL) and low platelet count 
(LP) which is a group of clinical manifestations seen in preeclampsia and eclampsia. It is a life threatening 
obstetrical complication with high mortality rate. We aimed to present the characteristic autopsy findings 
associated with HELLP syndrome. Case report:  A 32-year-old multigravida in the third trimester of 
pregnancy, which had seizures and collapsed at home. Two days prior to her demise, she complained of 
abdominal pain and went to a clinic. Abdominal ultrasound was done and she was allowed home as there 
was no indication of labour. Results: At autopsy, petechial haemorrhages were seen in the internal organs 
namely the lungs, liver, stomach and intestines. Confluent haemorrhages were observed in the lungs and 
liver parenchyma. Placental abruption was also noted. These findings were consistent with disseminated 
intravascular coagulopathy (DIVC). The heart was mildly enlarged. The right ventricle was markedly thin 
and mostly composed of fat. The pathology is known as arrhythmogenic right ventricular cardiomyopathy 
(ARVC). Examination of the reproductive system showed a grossly normal foetus with estimated gestational 
age of 33 to 35 weeks. Conclusion: Although the course of the disease is sudden and fulminant, the symptom 
such as severe abdominal pain should serve as a warning sign of the syndrome. Early detection of liver 
rupture may help to save the lives of both mother and foetus.

Keywords: Maternal mortality; HELLP syndrome; Preeclampsia; Disseminated intravascular coagulopathy 
(DIC); Autopsy
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Introduction

HELLP syndrome was first coined by Dr Louis 
Weinstein in 1982 to describe haemolysis (H), elevated 
liver enzymes (EL) and low platelet count (LP) which are a 
group of clinical manifestations seen in preeclampsia and 
eclampsia.1,2 It is a serious obstetrical problem and may 
occur in 0.5-0.9% of all pregnancies.3,4 Life-threatening 

complications may occur in up to 65% of cases and 
maternal mortality is between 56-61%.1,5,6 The exact 
aetiology of this condition remains a puzzle and despite 
many researches, it has not been sufficiently clarified. 
In clinical practice, a few important pathologies have 
been observed in preeclamptic and eclamptic patients 
which become strong indicators of impending HELLP 
syndrome.1 Disseminated intravascular coagulopathy 
(DIVC) is found in 4-38% of cases. DIVC is not an 
initial or principal symptom; it is merely reflecting a 
secondary pathophysiological process which results 
from preeclampsia. Other very striking feature includes 
hepatic rupture, occurring at 1-1.8% of cases.1 Hepatic 
rupture usually results from DIVC causing sub-capsular 
liver haematoma. The predominant location of rupture 
is the antero-superior region of the right lobe.1
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At autopsy, the main findings of HELPP syndrome 
are DIVC features such as petechial haemorrhages and 
suffusions in conjunctivae, skin, mucous membranes as 
well as serous surfaces of the internal organs. As HELLP 
syndrome is generally a late and serious complication of 
preeclampsia and eclampsia, features of preeclampsia 
such as pedal oedema intermingles with acute multi-
organ failure as demonstrated by cerebral oedema, adult 
respiratory distress syndrome, acute liver failure and 
acute kidney failure. Liver and kidney pathologies are 
the hallmark of post mortem diagnosis of this syndrome.1

Case Report

A 32-year-old lady was brought unconscious to 
the Emergency Department after collapsing at home. 
According to the accompanying housemate, she was a 
multigravida, in her third trimester of pregnancy and 
without a proper ante-natal check-ups as she was an 
illegal immigrant. Two days prior to her demise, she 
complained of abdominal pain and decided to go to 
a clinic as she thought she could have been in labour. 
Abdominal ultrasound was done and the pregnancy was 
estimated to be at term. Foetal heartbeat was present and 
an examination confirmed that she was not in labour. 
Two days later, the housemate found her having seizures 
in the morning and collapsed shortly afterwards. An 
ambulance was called and she was brought to a hospital 
immediately. She was resuscitated and pronounced dead 
shortly after the arrival. A medico-legal autopsy was 
performed to determine the cause of death.

Autopsy findings

The body was that of an adult female, measuring 
159 cm and 113 kg in weight. Facial and conjunctival 
congestion were present. Blood-stained froth was noted 
emanating from the nose and mouth. Oedema was 
observed in both hands and feet, up to mid-shin level. 
Per vaginal examination showed no cervical dilatation.

Internal examination began with opening of the 
skull and brain dissection. Other than cerebral oedema, 
there was no evidence of cerebral haemorrhage 
observed. Examination of the thorax revealed bilateral 
pleural effusions amounted to 100 ml and 250 ml on 
the right and left sides respectively. The pleural surface 
of the lungs exhibited scattered petechial haemorrhages 
(Fig. 1A). Both lungs were voluminous as a result of 

pulmonary congestion and haemorrhage. The heart 
showed a pathology known as ‘arrhythmogenic right 
ventricular cardiomyopathy’ (ARVC), revealing 
markedly thin free wall of the right ventricle as it has 
been largely replaced by fibro-fatty infiltrations.

Examination of the abdomen and pelvis indicated 
the presence of petechial haemorrhages in the internal 
organs namely gastric mucosa, pancreas as well as the 
intestinal mucosa (Fig. 1B). The liver weighed 2600 
gm, showing gross hepatomegaly. The edges were blunt 
and several foci of confluent petechial haemorrhages 
were observed at the inferior border of the right lobe, 
both anterior and posteriorly. A few sub-capsular 
haematomas were seen. A superficial rupture was noted 
at the anterior surface of the segments VI and VII of the 
right lobe (Fig 2A). Upon sectioning, the liver showed 
yellow brown discolouration and firm parenchyma. 
Confluent haemorrhagic foci were noted involving 
the right and left lobes (Fig. 2B). The pancreas was 
also showing haemorrhagic parenchyma. The kidneys 
showed features of ‘shock kidney’ as demonstrated by 
pale cortex and starkly dark medulla (Fig. 2C). The 
gravid uterus which was incised revealed a female foetus 
with age estimation of 33 to 35 weeks. A retro-placental 
haematoma measuring 10 x 7 cm was observed, most 
probably resulted from placental abruption (Fig. 2D).  

Histopathology examination

Representative sections from the brain show 
mild cerebral oedema. The right ventricle of the heart 
confirms the ARVC pathology as seen with diffuse 
fibro-fatty and chronic inflammatory cells infiltrations. 
The lungs generally show congested blood vessels and 
intra-alveolar haemorrhages (Fig. 3A). Interestingly, the 
liver histology shows fatty degenerative changes with 
congested sinusoids mostly observed at the zone 3 (Fig. 
3B). Intra-parenchymal haemorrhages are also seen. 
However, there is no peri-portal hepatocellular necrosis 
seen, as commonly described in HELLP syndrome. 
The kidneys show distinctive features of pre-eclampsia 
nephropathy with acute tubular necrosis. Enlarged 
glomeruli devoid of red blood cells mostly seen in the 
‘pouting’ loops pattern. Occasionally, ‘cigar-shaped’ 
pattern glomeruli are also observed (Fig. 3C).

The cause of death was concluded as multiple organ 
failure due to DIVC in the course of HELLP syndrome. 
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Fig.1. (A) & (B) Petechial haemorrhages present of the lung surface and the intestinal mucosa.  
 
 
 
 
 
 
 
 
 
Fig.2. (A) An enlarged liver with foci of sub-capsular haematoma and a focus of rupture (arrow). (B) Cut 
surface of the liver showing yellow brown discolouration with confluent haemorrhages (arrows). (C) 
Bisection of the kidney showing ‘shock kidney’ appearance. (D) A retroplacental haematoma, located at 
the anterior segment of the uterus (arrow). 
 
 

 

 

 

 
Fig.3. (A) Section from the lung showing congested capillaries and intra-alveolar haemorrhages.   
(B) The liver showing macro-nodular steatosis and congested sinusoids.  (C) The kidney showing a few 
enlarged and bloodless glomeruli. ‘Pouting’ loop and ‘cigar-shaped’ patterns are present in the section 
(arrows). Features of acute tubular necrosis are seen in the tubules.  
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Discussion

Post mortem diagnosis of HELLP syndrome is 
fairly straightforward if the constellation of findings is 
present. As frequency of DIVC is high and up to 40% of 
cases, the occurrence of DIVC may also be an indicator 
of poor prognosis as it is considered to be the most 
serious and life-threatening complication in HELLP 
syndrome.1,5 The presence of DIVC is demonstrated by 
petechial haemorrhages on the skin, conjunctivae and 
mucous membranes including the serous surface of the 
internal organs. The liver pathology is the hallmark of 
HELLP syndrome. The liver appears markedly enlarged 
with blunt edges and confluent petechial haemorrhages. 

Sub-capsular haematoma and rupture may be present at 
the anterior segment. Upon cut surfaces, the liver shows 
rigid consistency of its yellow-brown parenchyma. 
Confluent haemorrhages may also be present at 
sectioning.1 Causes of death in HELLP syndrome may be 
attributed to cerebral haemorrhage, liver haemorrhage, 
DIVC, multiple organ failure and hypoxic ischaemic 
encephalopathy.1,6,7

In this case, we would like to highlight the importance 
of recognising the signs and symptoms of eclampsia and 
its fatal complications of HELLP syndrome. Although 
the deceased was an illegal immigrant without a proper 
ante-natal record, complaints of abdominal pain and 
presence of pedal oedema should have warranted the 
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doctor to check her blood pressure, suspect something 
amiss and refer the case to a hospital for an immediate 
medical intervention. Abdominal ultrasound is the gold 
standard for diagnosis of liver rupture.8 As the abdominal 
ultrasound was performed at the clinic, it was perplexing 
that the markedly enlarged liver and superficial rupture 
was missed. Instead, she was informed that she was 
not in labour and that was all to it. In retrospective, 
symptoms of eclampsia were present as she was 
complaining of headache for a few days and an episode 
of seizure was the final symptom. The autopsy result 
showed a small haematoma at the back of the scalp, an 
indication of blunt trauma corroborating the history that 
she was found lying down in a supine position during the 
seizures attack. As HELLP syndrome is known to present 
with sudden and fulminant course, the abdominal pain 
was a valuable indicator of the disease. A patient may 
present with severe abdominal pain usually at the right 
upper quadrant. Stretching of Glisson’s capsule due to 
sinusoidal obstruction of blood flow is thought to cause 
the non-specific abdominal pain.3,8 Sub-capsular liver 
haemorrhage occurs in 2 to 3% of HELLP syndrome 
cases. Liver rupture is associated with high mortality of 
up to 77% of cases.6

Microscopy examination is correspondingly 
important in arriving at the diagnosis of HELLP 
syndrome at autopsy. The liver may show peri-portal 
hepatocellular necrosis and haemorrhages, leukostasis, 
cholestasis with swelling of Kuppfer cells and absence 
of inflammatory cells infiltration and fatty degenerative 
changes.1 We wish to emphasize the liver histology in 
this case as it does not show the typical presentations; 
instead, demonstrating macro-vesicular steatosis, 
markedly dilated and congested sinusoids and a few foci 
of haemorrhages. There is no hepatocellular necrosis 
observed. The gross features such as hepatomegaly, 
petechial haemorrhages and liver rupture are sufficient 
to help the pathologists with the diagnosis of HELLP 
syndrome at autopsy. Hepatocellular necrosis and 
absence of steatosis should not be included as criteria 
of diagnosis. 

Another key feature of HELLP syndrome is the 
kidneys. Preeclamptic nephropathy is a term used to 
describe markedly enlarged and bloodless glomeruli, 
absence of inflammatory cells infiltration, characteristic 
capillary loop patterns namely ‘cigar-shaped’ and 
‘pouting’ loop patterns  including ballooning or dilatation 
at the tip of the loops. Micro-thrombi formation in the 

capillaries may be observed in the case of severe DIVC. 
In this case, gross and microscopy findings are attuned 
with the features commonly described in HELLP 
syndrome. 

Ultimately, although the course of the disease is 
sudden and fulminant, maternal and perinatal mortalities 
could potentially be avoided if early diagnosis is made 
and proceed with appropriate medical treatment and 
surgical intervention. HELLP syndrome with liver 
rupture is an obstetric emergency. Delivery of the foetus 
and midline abdominal incision to control the liver 
haemorrhage might help to save lives of both the mother 
and the foetus.9

Conclusion

Maternal mortality resulted from HELLP syndrome 
may be appropriately diagnosed at autopsy based on the 
clinical history, gross and microscopy findings. 
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Abstract

Nickel is a silvery white lustrous metal with a slight golden tinge. The use of Nickel has been traced back to 
3500 B.C., but it was first isolated and classified as a chemical element in 1751 by Axel Fredrik Cronstedt. 
The metal is corrosion-resistant used for manufacturing of coins, magnets and common house hold utensils. 

The workers in the manufacturing units of brass are exposed to high levels of Nickel which can result in 
large number of adverse health effects.

The present study was conducted in Moradabad district which is home to a large number of brass 
manufacturing units. The study group included 100 persons employed in brass industry. 20 persons not 
working in brass industry but residing in the neighborhood of brass manufacturing units were included as 
controls. 

A questionnaire was prepared and given to the interviewer to record health effects of the persons included in 
the study. 5 ml of blood was collected and serum levels of Nickel were estimated by using Atomic absorption 
spectrophotometer. It was found that average serum Nickel level was 0.0315 + 0.007 in the control group. In 
the study group, there were higher levels of Nickel in all age groups and also in those with different periods 
of exposure. This difference between the study and control groups was statistically significant.

Persons working in brass industry also had a large number of adverse health effects, however the magnitude 
of the health problem was not quantified. Preventive measures against Nickel toxicity were recommended 
by the authors.    
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Introduction

Nickel is a silvery white lustrous metal with a slight 
golden tinge. The use of nickel has been traced back 
to 3500 BC, but it was first isolated and classified as a 
chemical element in 1751 by Axel Fredrick Cronstedt, 

who initially mistook its ore for a copper mineral.

‘Brass’ is the generic term for a range of copper zinc 
alloys with differing combinations and properties.

The range of copper-zinc alloys containing 10-20% 
nickel are known as ‘Nickel Silvers’ and can be regarded 
as special brasses. They have an attractive silvery 
appearance rather than the typical brassy color. The 
higher nickel versions have superior tarnish resistance 
and resistance to stress corrosion cracking. They are 
used for decorative applications such as jewellery, 
model making, musical instruments, ball point refills, 
bag pipes, fishing rods etc.
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Although nickel is an essential element for animal 
nutrition, the physiological role of nickel is not yet 
established.

The workers in the manufacturing units of brass are 
exposed to high levels of Nickel which can result in a 
large number of adverse health effects both acute and 
chronic.  

The diverse clinical manifestations of nickel 
toxicity includes the following (1) Acute pneumonitis 
from inhalation of nickel carbonyl (2) Chronic rhinitis 
and sinusitis (3) Cancers of nasal cavities and lungs (4) 
Dermatitis and other hypersensitive reactions.  

Cd, Ni, and As are generally associated with 
increased risk of many cancers1. Each of them have 
been designated as a group I human carcinogen by the 
International Agency for Research on Cancer (IARC)(2,3) 
and the US National Toxicity Program.  

With the above background the present study was 
conducted with the following Aims and Objectives : 

(1) To determine the adverse health effects of Nickel 
in workers employed in brass industries of Moradabad 
district (2) To determine the serum levels of Nickel in 
workers employed in brass industries of Moradabad 
district (3) To compare the serum levels of Nickel in 
the study group with that of controls (not employed in 
brass industry) (4) To suggest preventive measures for 
the workers in brass industry.

Material and Method

Study Design: Analytical Cross-Sectional study

The brass industry workers were selected using the 
simple random sampling technique.

Study group: Included 100 workers employed in 
the brass industry.

Control Group: = Included 20 persons not 
employed in 

brass industry but living in the neighborhood of 
brass manufacturing units. 

Both the groups were matched according to Age 
and Sex.

Informed consent was taken from the study group 
and the control group for inclusion in the study.  

A questionnaire was prepared for the present study 
and was given to the interviewer, who interviewed the 
participants and recorded the findings for as under: 

 Socio-demographic profile     

History of hospitalization during the past 2 years

Any symptom regarding chronic rhinitis and 
sinusitis

Acute pneumonitis from inhalation of nickel 
carbonyl or asthmatic illness

Dermatitis and other hypersensitivity reactions

Acute inhalation exposure of Nickel, resulting in 
headache, nausea, respiratory disorder and death 

(c) Sample Collection:-

Blood samples (5ml) were collected by sterile 
disposable syringes, in disposable test tubes labelled 
with subjects particulars, classified in groups and kept 
in containers. After collection the containers were 
transported to the laboratory for further processing.

Processing of the Blood samples in the 
Laboratory: 

Samples were centrifuged at 3000-4000 rpm and 
serum was separated

Samples frozen at 40C

Diluted three times with distilled water 

Analyzed by Atomic absorption spectrophotometer 
for the levels of Nickel  

The Atomic absorption spectrophotometer used was 
Perkin Elmer A Analyst 800

Calibration graph was made for 

1gm of pure metal (99.9%) dissolved in distilled 
water to make 1000 ml (1000 ppm)

This stock solution was further diluted to make 
the series of 1,2,3,4 & 5 ppm and was run to make the 
calibration graph

Against this calibration graph the serum 
samples were analyzed on the atomic absorption 
spectrophotometer  
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Statistical Analysis: 

Samples were  statistically analyzed by paired t-test 
for quantitative data

Nickel levels were expressed as mean with standard 
deviation

The results were expressed as significant/non-
significant and reflected in P-values

Observation & Results

 In the control group, the average normal level 
of Nickel in the blood samples was   0.0315+ 0.007.

Table-1: Serum levels of Nickel in Exposed group 
according to Years of exposure

Years of Exposure Nickel (Mean+ SD)

0-10 (n=47) 0.05 + 0.03

11-20 (n=38) 0.05 + 0.02

21-30 (n=15) 0.05 + 0.03

Total n=100

Table-2: Serum levels of Nickel in Exposed group 
according to Age group

Age Group Nickel (Mean+ SD)

20-24 (n=19) 0.04 + 0.02

25-29 (n=27) 0.04 + 0.02

30-34 (n=20) 0.04 + 0.01

35-39 (n=14) 0.04 + 0.01

40-44 (n=14) 0.04 + 0.01

45-49 (n=6) 0.04 + 0.02

Total n=100

Table-3: Comparison of Serum levels of Nickel 
between healthy controls and exposed subjects 
according to years of exposure

Years of 
exposure 

Healthy 
control value

Exposed 
group P value

0-10 years 0.0315 + 0.007 0.05 + 0.03 P < 0.001

11-20 years 0.0315 + 0.007 0.05 + 0.02 P < 0.001

21-30 years 0.0315 + 0.007 0.05 + 0.03 P < 0.001

 Table-4: Comparison between healthy controls 
and exposed group according to age group

Age Group Healthy 
control value

Exposed 
group P-value

20-24 years 0.0315+0.007 0.04+0.02 P < 0.001

25-29 years -Do- 0.04+0.02 P < 0.05

30-34 years -Do- 0.04+0.01 P < 0.05

35-39 years -Do- 0.04+0.01 P < 0.05

40-44 years -Do- 0.04+0.01 P < 0.05

45-49 years -Do- 0.04+0.02 P < 0.001

Control group values:

In the control group the average normal level of 
Nickel was 0.0315+0.007.

According to age group:

There were higher serum levels of Nickel in the 
exposed group as compared to the control group in all 
age groups between 20-24 years (P<0.001), in 25-29 
years (P<0.05), 30-34 years (P<0.05), in 35-39 years 
(P<0.05), in 40-44 years (P<0.05),  45-49  years (P < 
0.001) 

According to years of exposure:

There were higher serum levels of Nickel in 
the exposed group as compared to the control group 
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according to years of exposure. For 0-10 years of 
exposure P<0.001, for 11-20 years P<0.001, & for 21-
30 years P<0.001.

Discussion

Nickel is a chemical element with the symbol Ni 
and atomic number is  28. It is silvery white lustrous 
metal with a slight golden tinge. Enzymes of certain 
life-forms contain Nickel as an active center, which 
makes the metal an essential nutrient for those life 
forms. Nickel plays an important role in the biology of 
micro-organisms and plants.

The workers in the manufacturing units of brass 
are exposed to higher levels of Nickel, which can cause 
acute as well as chronic toxicity. 

In the present study, blood levels of Nickel and toxic 
symptoms because of long term exposure to Nickel were 
investigated. 

In the present study the blood levels of Nickel in 
brass workers (n=100) was found to be higher compared 
to controls (Non exposed persons) (n=20). This 
difference was statistically significant. Bencko V. 19834 

reported higher levels of Nickel in serum and urine of 
occupationally exposed workers. Grandian P. (1984)5 
and Clarkso (1988) reported high levels of nickel in 
subjects exposed to Nickel polluted environment. The 
present study has shown significant elevation of blood 
levels of Nickel in all age groups between 20-50 years 
as compared to controls (Non exposed persons).

Sandhya Mishra et al. (2007)6 reported high levels 
of Nickel with exposure of 10-12 years and age group 
above 40 years. Their findings are similar to our study, 
except that in our study all age groups were significantly 
having higher blood levels of Nickel (P < 0.005) & (P 
< 0.001) 

In the present study a large number of workers 
(study group) showed acute and chronic effects of 
nickel toxicity. There was a high incidence of (1) Acute 
respiratory infections such as pneumonitis and asthma 
like features (2) Chronic rhinitis and sinusitis was also 
presents in many. (3) Headache, dizziness, nausea and 
gastrointestinal symptoms (4) Dermatitis and various 
skin lesions. 

The persons in the control group were not 
having these symptoms, however a detailed medical 

examination was not done in all cases. 

Conclusion

The present study has convincingly shown that 
workers in Brass Industry of Moradabad district are 
exposed to high levels of Nickel. The blood levels of 
Nickel in the study population (n=100), (exposed group) 
was significantly higher than the control group (n=20) 
(Non-exposed persons). This elevated blood level of 
Nickel was associated with a large number of adverse 
health effects. Mainly related to respiratory system, and 
nose and para nasal sinuses. There were also different 
forms of dermatitis and skin allergies & psychiatric 
ailments in the persons working in the Brass industries. 
The control group did not suffer from any of these 
illnesses.

In view of the significantly high levels of Nickel in 
the blood samples of exposed persons working in the 
brass industry and large number of physical and mental 
health effects, the authors recommend the following 
preventive measures: 

Children below the age of 18 years should not be 
employed in brass industries  

Protective clothing, gloves, goggles, shoes the 
should be worn during working hours  

Regular health checkups (atleast 6 monthly) to 
determine toxic effects on the body.  

Blood levels of Nickel to be checked atleast 6 
monthly  

Regular breaks for 1-2 months after working for 6 
months

Persons showing adverse health effects should be 
given rest or job should be changed  
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 Abstract

Background: Pterygium is worldwide pathological condition especially affecting those who live in hot, dry 
climates like Iraq, multiple treatment options are available for this condition, the surgeon and sometimes the 
patient has to choose one of them.

Aim of the study: To evaluate the efficacy and safety of low-dose intraoperative 5-Flourouracil during 
bare sclera procedure and to compare the rates of recurrence for this technique in comparison with other 
techniques used for pterygium excision. 

Patients an Methods: 47 eyes of 47 patients (of different ages and sexes), underwent pterygium excision with 
bare sclera technique and adjunctive use of low-dose intraoperative 5-Fluorouracil applied on the sclera at 
the base of removed pterygium for 5 minutes , patients were evaluated for complications and recurrence over 
a period ranging from 24-84 months(mean follow up time was 43 month) .

Results: Different complications were reported in the patients during the follow up period, the complications 
reported are relatively few and less serious when compared to that associated with other techniques used 
for pterygium excision , the overall recurrence rate of pterygium in this study was 12.76% ( 6 patients  
from 47 patients included in this study develop recurrence) (P value <0.001), the recurrence rate in those 
operated for primary pterygium was 8.10%  ( 3 patients from 37 patients who had primary pterygium) ( 
P value <0.001) , while the recurrence rate in those operated for recurrent pterygium was 30% ( 3 patient 
from 10 patients who had initially recurrent pterygium) ( P value >0.05). No patients develop serious sight 
threatening complication on long term follow up.

Conclusions: Pterygium excision with bare sclera technique and adjunctive application of low-dose 
intraoperative 5-Fluorouracil is a safe and effective technique for patients suffering from primary pterygium 
with a very low recurrence rate especially in patients above 50 years old , but using this technique for 
treatment of recurrent pterygium has no such low recurrence rate ( but still have less complications and/or 
better cosmetic appearance when compared to other techniques) .

Keywords:- Pterygium , 5-Fluorouracil , bare sclera technique.    
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Introduction

The pterygium can be defined as a triangular 
fibrovascular subepithelial ingrowth of degenerative 

bulbar conjunctival  tissue over the limbus onto the 
cornea . Pterygia  typically develop in patients who 
have been living in hot dry climates & may represent 
a response to chronic dryness & Ultra Violet light 
exposure(1). If the pterygium is enlarging & encroached 
on the pupillary area, it should be removed surgically 
along with a small portion of superficial clear cornea 
beyond the area of encroachment (2). Generally pterygium 
excision is indicated if the visual axis is threatened or if 
the petrygium causes extreme irritation (3).
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The pterygium surgery dates to the time of 
Hippocrates (4), the modern surgical approach to pterygia 
involves dissection of the head of the pterygium from 
the cornea & excision of the body, because pterygia 
have a well-known tendency to recur ,a number of 
techniques have been described to reduce the re-growth 
rate (5), this rate is reduced when the surgery is followed 
by B- radiation treatment with Strontium 90 done by 
few surgeons ,treatment with autologous conjunctival 
transplantation has been shown to decrease the rate of 
recurrence to about 5% (6,7,8),as has the treatment with 
adjunctive drugs like Mitomycin C (9,10) , other drugs can 
also be used as adjunctive therapy like 5-Fluorouracil, 
5-Fluorouracil is a fluorinated pyrimidine  nucleoside 
analogue that prevents production of thymidylate and 
interrupts cellular DNA and RNA synthesis , its main 
action is to cause cellular thymine deficiency and 
resultant cell death , its effect more pronounced on 
rapidly growing cells , the drug is thought to inhibit 
cellular proliferation that could occur in response to 
inflammation (11) .Other techniques for pterygium surgery 
involves excision of the pterygium & then covering of 
the defect with amniotic membrane.

Patients and Method

The study involved 47 patient of different ages and 
sexes, those patients followed for long period ( years) , 
the study started at February 2010 and it ended at march 
2017, the mean follow up period was 43 month (from 
24 to 84 month ) , early and late complications after 
pterygium surgery with adjunctive use of 5-Fluorouracil 
were recorded, the surgeries done at the department of 
Ophthalmology in Azadi Teaching hospital in Kirkuk 
city. Patients were operated on using pterygium excision 
with bare sclera technique and adjunctive intraoperative 
5-Fluorouracil application. The surgical technique 
include after preparing the eye in a sterile fashion , the 
lids were opened with a rigid  eye speculum , surface 
anesthesia was achieved with 1% anestocaine drops 
, Lignocaine , 0.5 ml of 2% solution was injected 
into the pterygium to elevate it into its attachment to 
the cornea , the head of the pterygium  grasped with 
St.Martins toothed forceps and excision was begun with 
a No.15 Baired-Parker blade about 0.5 mm ahead of  the 
pterygium and carried down clearly to the corneoscleral 
junction. The conjunctival and subconjunctival tissue 
were the cleaned over the sclera toward the insertion 
of the medial rectus muscle and triangular excision of 
the pterygium and the conjunctiva was carried out , 

then a sponge socked with solution containing 5 mg/ml 
5-Fluorouracil applied over the base of the pterygium 
at the bare sclera for five minutes , after that a thorough 
irrigation done for the site of application with at least 
200 ml of  normal saline , no conjunctival sutures were 
used . Recurrence of pterygium was diagnosed upon 
finding of fibrotic vascularized tissue crossing through 
the corneoscleral  junction. The total follow up time 
was from 24 to 84 month . Patients were examined 
postoperatively at 1 week , 2 week , 1 month and 
later every 3 months interval . Exclusion criteria were 
collagen vascular diseases , pregnancy , other ocular 
surface pathologies or infection . Before surgery written 
informed consent for the operation  was obtained from 
each patient . Descriptive data were represented as 
tables , Chi-square test was used to examine statistical 
associations between variables and level of significance 
set as P<0.05.

Results

    47 eye of 47 patient ( 28 female and 19 male )  
included in this study were followed  for a mean of 43 
month ( range from 24 to 84 month ) , the mean age of  
the patients was 42.9 year (range from 18 to 71 years of 
age ).

Complications observed during the follow up period 
included  pyogenic granuloma formation occurred in 6  
patients ( 12.76%) most of them were below 40 years 
old, delayed  conjunctival epithelialization occurred in 
3 patients (6.38%) and corneal ulceration occurred in 3 
patients (6.38%), recurrence of pterygium occurred in 
6 patients. All of the patients who developed delayed 
conjunctival epithelialization were above 60 years old , 
while all the patients who developed corneal ulceration 
were 50 years old or above . Table 1 , Fig 1 

The overall recurrence rate of pterygium in this 
study was 12.76% ( 6 patients from total of 47 patient 
) (P value <0.001) , while the recurrence rate in cases 
of primary pterygium was 30 %  ( 3 patients from total 
of 10 patients who had initially recurrent pterygium ) ( 
P value > 0.05 ) , the recurrence rate in those operated 
with primary pterygium was 8.10% ( 3 patients from 
total of 37 patients who had initially primary pterygium) 
( P value < 0.001). Table 2, Fig 2

 Most of the recurrences occurred in patients 
operated  for recurrent pterygium            ( 3 patients 
develop recurrence from total of 10 patients who had 
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initially recurrent pterygium ) and especially in younger patients (5 of the total 6 recurrences occurred in patients 
whom age were less than 40 years old . Fig 3

The recurrence rate in this study for those operated for primary pterygium is 8.10%, this can be compared to that 
made by Charles et al  11.80%, Cheng et al 7.90%, David et al 5.40% and Arsen et al 3.33%. Fig 4 

No serious sight threatening long term complications were recorded in any of the patients included in the sample 
of the study.   

Table -1- Distribution of complications in relation to age groups , P value <0.05

Age group
Number of patients 
with primary 
pterygium

Number of patients 
with recurrent 
pterygium

Total number 
of patients

Number of patients 
who develop 
recurrence

Complications

<20 years 1 0 1 1 was initially primary -

Between 20-
30 years 5 2 7

2 recurrences one of 
them was initially 
recurrent

Granuloma formation in 3 
patients

Between 30-
40 years 10 2 12

2 recurrences one of 
them was initially 
recurrent

Granuloma formation in 2 
patients

Between 40-
50 years 10 3 13 1 was initially 

recurrent
Granuloma formation in 
one patient

Between 50-
60 years 5 1 6 no Corneal ulceration in one 

patient

Between 60-
70 years 4 1 5 no

Delayed epithelialization 
in 2 patients
Corneal ulceration in one 
patient

70 years old 
or above 2 1 3 no

Delayed epithelialization 
in one patient
Corneal ulceration in one 
patient
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Table -2- The relation between the recurrence 
rate of pterygium  in this study and their P value

Recurrence rate in patients 
operated for primary 
pterygium

8.10% P value <0.001

Recurrence rate in patients 
operated for recurrent 
pterygium

30% P value >0.05

Overall recurrence rate in this 
study 12.7% P value <0.001

Fig-1- Complications reported in this study , P value <0.05

Fig-2- Comparison between the recurrence rates in different 
age groups P value <0.05.

Fig-3- Comparison of recurrence rates between patients 
operated for primary and recurrent pterygium in this study
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Fig-4- Comparison  of the recurrence rates after primary 
pterygium excision among different studies using different 
techniques ( P value in this study set as P < 0.05)   

Discussion

Pterygium excision with bare sclera technique 
was first described by Ombrain (12). It was the most 
convenient an commonly used technique all over the 
world , however, it is accompanied by a high recurrence 
rate (50%), so adjunctive treatment was necessary to 
achieve good results. 5-Fluorouracil can be used for this 
purpose in addition to other drugs (as Mitomycin C) . 
The minimum follow up time in this study for patients 
were 24 month , this is very important as most of the 
recurrences occurred during the first 6 months , most 
of the patients showed only exaggerated conjunctival 
injection with delayed wound healing for 4-6 weeks. 
This form of adjunctive treatment may be superior if 
compared with other modes of adjunctive treatment 
such as Mitomycin C, topical thiopeta drops (13), 
radiation (14), and LASER therapy (15). Its results even 
can be compared with that following pterygium excision 
with conjunctival autograft and its simpler so it can be 
performed under local aneshthesia avoiding the risk of 
retrobulbar anesthesia in young patients (16), in addition 
to this , it gives a more preferable cosmetic postoperative 
appearance.

Many trials made to avoid such complications by 
using strict inclusion and exclusion criteria in the studies 
involving the use of Mitomycin C (17) , complications 
also may be reduced using Mitomycin C intraoperatively 
only for 2 minutes and close control for the patients until 
epithelialization of ocular surface is complete. We cannot 
implicate the outcome of Mitomycin C application 
years after its use(18), this a major concern for those who 
consider routine use of Mitomycin C for pterygium 
surgery and is one of the reasons for the limited use of 
Mitomycin C in ophthalmology , on the other hand the 
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use of adjunctive 5-Fluorouracil in pterygium surgery 
has much less complications as shown in this study and 
other studies Of the different adjuvants included in a 
study made by Kaufman SC et al, only Mitomycin C 
was associated with vision threatening complications(19).

This study showed that pterygium excision with 
bare scleral technique and adjunctive intraoperative 
5-Fluorouracil application have very good results 
both in terms of complications and recurrence rate , 
the complications are much less and are less serious 
if compared with other techniques like that associated 
with adjunctive use of Mitomycin C, the recurrence 
rate is comparable to some and even less than that 
achieved using other techniques shown by other studies 
, the recurrence rate in this study for those operated for 
primary pterygium is 8.10% , this can be compared 
to that made by other studies ( e.g in a study done by 
Charles O. et al the recurrence rate using the a similar 
technique was 8.7% while the recurrence rate using 
Mitomycin C as adjunctive therapy was 11.8% in the 
same study (20) , other study done by Cheng HC used 
Mitomycin C as adjunctive therapy showed a recurrence 
rate of 7.9% (21). 

Conclusions

This study shows that Pterygium excision with bare 
sclera technique and adjunctive use of intraoperative 
5-Fluorouracil is a good option for treatment of primary 
pterygia especially in older patients ( patients above 
50 years old ), with a very low recurrence rate and 
less complications which even if occur it is not serious 
sight threatening  as that which may occur using other 
adjunctive therapies like Mitomycin C , in addition the 
technique used in this study have the advantages of 
being easier , less time consuming with better cosmetic 
outcome postoperatively when compared with other 
more time consuming and more complicated techniques 
like conjunctival or amniotic membrane grafting , 
although the last two techniques shows slightly less 
recurrence rate. This study also gave us the idea of 
using combination of different techniques to decrease 
the recurrence rate and complications in future studies .
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Abstract

Background: Diabetes is one of the common complicated disease associated with multiple influenced 
factors, immunological serological and molecular factors play a great role in susceptibility and diagnosis of 
this disease. HLA genotyping were reported to have an influencing in both types of diabetes.   

Aim: The current study was conducted to investigate the association of human leukocytes genotypes in 
Diabetes patients.

Method:  Case-control study enrolled 225 blood samples collected from patient attended to the Marjan 
Teaching Hospital- Hilla and 25 apparently healthy from October 2018 to May 2019. Class II HLA 
genotyping was performing for 60 patients with diabetes mellitus and 25 healthy unrelated controls by 
means of the PCR-SSP method. The diagnosis of T1D and T1ID was set up according to American Diabetes 
Association criteria. 

Results: both types of diabetes were significantly associated with HLA-DR3.  Associations were also 
observed with HLA –DQA105:01, the appearance of these two alleles differs in both TID and TIID . 
Conclusion. Certain HLA class II alleles, haplotypes, and genotypes have related to diabetes mellitus so it 
can be dependent as a genetic marker for susceptibility of this disease in Iraq.   

Keywords: Type II diabetic, Type I diabetes, HLA classII, genotype, haplotype.

Introduction 

Diabetes mellitus (DM) is a group of metabolic 
disorders characterized by a chronic hyperglycemic 
condition resulting from the defects in insulin secretion, 
insulin action or both1. Type 1 and type 2 diabetes 
consider the two main types, with type 2 diabetes 
constituting for the majority (>85%) of the total diabetes 
mellitus prevalence, According to the latest estimates, 
there are 425 million people with diabetes in 2017 and 
this number is expected to rise in 2045 to 629 million.2 
. The genetic loci involved in the rejection of foreign 
organs knew as the major histocompatibility complex 
(MHC), and the MHC encodes highly polymorphic cell 
surface molecules. The human MHC is representing as 

the HLA (Human Leukocyte Antigen) system because 
these antigens  first identified and characterized using 
alloantibodies against leukocytes.3 

The encoding of HLA-DQ proteins are belongs 
to HLA-DQ genes and expressed on α and β chain at 
cell surface.4 .The DQ region of HLA include two gene 
clusters, DQA1 and DQB1.5 [5]. The polymorphism 
of HLA had serologically significant impact and the 
Polymorphism at the HLA-DQB1 locus used to be 
determined serologically and recognized the specificities 
DQ1, DQ2, DQ3 and DQ4.6 . The use of DNA typing 
techniques has increased the number of alleles. The 
allelic sequence diversity is also predominantly present 
in exon 2 and, except for DQB1*0201 and DQB1*0202, 
all alleles can be discriminated by PCR-SSOP in this 
exon. A large number of studies have demonstrated 
that specific alleles at the DRB1, DQA1, and DQB1 
loci are strongly associated with diabetes.7,8 . However, 
allelic variation at these loci cannot account fully for 
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the pattern of HLA haplotype sharing among affected 
sib pairs.9 . 

 Material and Method

Patients and controls

Two hundred twenty-five blood samples were 
collected from clinically diagnosed diabetes patients 
who regularly admitted by medical committee 
specialized diabetic center of marjan hospital (Babylon) 
from October 2018 to May 2019, the age of patients 
between (2-80) years including both sex male (112) 
and female (113), in addition to (25) samples were 
taken from apparently healthy human were taken from 
Babylon province as control. 

The study was approved by the Research Ethics 
Review Boards of the University of Babylon. This work 
was done by self funding  and it  is a part of M.Sc project 
for the first author with the agreement of university .

All participants provided written informed consent. 
Case Ascertainment. Patients with diabetes were 
diagnosed by a physician on the basis of the following 
criteria: a fasting glycemia ≥ 1.26 g/dL, an unexplained 
weight loss, signs of hyperglycemia (polyuria, 
polydipsia, polyphagia, and asthenia). These criteria 
were defined according to the recommendations of the 
American Diabetes Association.10.

Blood sampling 

For each individual enrolled in the study, 3 ml of 
venous blood was collected in EDTA-treated tubes for 
DNA extraction, which performed according to the 
protocols recommended by the manufacturer (Favorgen 
/ Taiwan).

HLA genotype analysis

HLA –DQA105:01 and HLA-DR3 genotyping was 
performed with PCR-sequence-specific primers (PCR-
SSP) .11 . In a 20 μl mixture of 2.5 µl DNA, 1.5 µl from 
each forward and reverse of the primer, 5 µl master mix 
and 9.5 µl nuclease free water. The  DNA amplification 
for HLA-DQA1 is includes an initial denaturation of 
2 min in 94°C, 32 cycles of amplification (every cycle 
consists of a denaturation of 30 s in 94°C, a hybridization 
of primers during 30 s in 63°C, and an extension of 30 s in 
72°C), and a final extension of 10 min in72°C, 11. While 
the process of DNA amplification for HLA-DR3 is same 
as DQA1, (exception the hybridization temperature was 
52°C), then the PCR products were separated in 1.5 % 
agarose electrophoresis system using ethidium bromide 
then visualized with the gel documentation, with 100 
bp-ladder (Bioneer, Korea) and photographed. The 
sequences of primers used for the amplification of the 
genes are presented in table 1.

Table 1: Sequences of the couples of primers used for the amplification of the genes.

    Primers                  Sequences 5-3 Size(bp)         Reference

HLA -DR3 5′CACGTTTCTTGGAGTAC3′ 
5′CGTAGTTGTGTCTGCAGTAGT3′     237 bp (Fagbemi et al., 2017)

HLA-DQA1∗05:01 5′ACGGTCCCTCTGGCCAGTA3′
  5′AGTTGGAGCGTTTAATCAGAC3′ 186 bp

Statistical Analysis

All data were statistically analyzed according to 
software program version20 SPSS statistical software 
(version 17; SPSS, Inc., Chicago, IL, USA).   The 
association between TID, TIID and each identified 
HLA-DR/DQ alleles, haplotypes, and genotypes was 
assessed using the odds ratio with its 95% confidence 
interval (OR, CI 95percentage)

Results

The present study reveals a noticeable variety with 
HLA haplotype among type I and type II diabetes. HLA 
alleles discriminated by PCR assay.

The distribution of HLA-DQA1 show high 
appearance in both types, out of 30 samples 26 show 
positive result 86.66% in type I and out of 33 samples 
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26 show positive result 78.78% in type II finally, statistical analysis showed no significant differences comparing 
diabetes patient and control subjects table 2.

Table 2: Human leukocytes antigen (HLA) DQA1 alleles’ distribution in type I and II diabetes.

      
Model Sample 

No. 

Patients +ve 
results  

patients-ve 
results 

Healthy +ve 
results

Healthy -ve 
results

OR
( CI) p-value

No. Percent No. Percent No. Percent No. Percent

Type I          30  26 86.66% 4 13.33% 21 84% 4 16%

1.238
(0.28-5.55) 0.390

Type II         
   33 26 78.78%  7 21.21%      

0.707
(0.18-2.75) 0.308

 Total    63 52 82.53% 11 17.46% 25

Figure 1: Agarose gel electrophoresis image for HLA –DQA1 haplotype at 100 v for 40 min. and 70 v for 30 min. M, marker 
100bp, L1 ,2,3,4,5,6,7,8,9,10,11 give positive results and L12 give negative result.
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The distribution of HLA-DR3 in type I and II 
showed  14 positive result with percentage 46.66% for 
TID and 11 positive result (36.66%) for TIID whereas 
the control revealed 8 positive result (32%), finally, 

statistical analysis showed significant differences 
comparing diabetes patient and control subjects , table 
no 3 reveals high appearance of this haplotype HLA 
DR3 among TID than TIID.
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Model Sample 
No. 

Patients +ve 
results  patients-ve results Healthy +ve 

results
Healthy -ve 
results OR P-value

No. % No. % No. % No. %

 Type I          30  14 46.66% 16 53.33% 8 32% 17 68%

1.86
(0.62-5.61) 0.135

 Type II         
   30 11 36.66%  19 63.33%

1.23
(0.40-3.78) 0.358

 Total    60 25 41.66% 35 58.33% 25

Table 3: Human leukocytes antigen (HLA) DR3 alleles’ distribution in type I and II diabetes.  

Figure 2: Agarose gel electrophoresis image for HLA –DR3 haplotype at 100 v, 50 min. M, marker 100 bp, L1, 3, 4, 5.8,9,10,11 
give positive results.  L2, 6,7,12 give negative results.
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Discussion 

Diabetes mellitus is a combined metabolic disorder 
that includes several complications and the incidence 
of diabetes has been increasing worldwide therefore 
various are relentlessly working out the possible role of 
a vast number of genes associated with this disease12 . 
Human leukocytes antigen represented many proteins 
that encoded by HLA genes, therefore HLA-DQ genes 
expressed as heterodimers of alpha and beta chains at 
the cell surface13 .

The distribution of HLA-DQA1in the present study 
show high appearance in both types, out of 30 samples 
26 show positive result 86.66% in type I and out of 33 
samples 26 show positive result 78.78% in type II finally, 
statistical analysis showed no significant differences 
comparing diabetes patient and control subjects table 2.

Although the high appearance of this HLA-DQAI 
type in both types of diabetes TID and TIID, statistical 
analysis show no significant differences between patients 
and control, this led to conclude that this haplotype had 
no risky effect on this population sample of diabetes 
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patients. 

HLA allele and haplotype frequencies vary 
considerably across ethnic groups14 .Researchers 
pointed that HLA-DQA1 ∗ 05:01, HLA-DQA1 ∗ 03:01 
play arole in diabetes susceptibility particularly TID15 .

The analyses of HLA disease associations in 
different ethnic populations, due to differences in 
allele frequency distributions and patterns of linkage 
disequilibrium, can allow important general inferences 
of disease risk associated with specific alleles and their 
combinations.

The distribution of HLA-DR3 in type I and II 
showed that type I diabetes revealed percentage 46.66% 
and type II revealed a percentage 36.66% whereas the 
control revealed percentage 32%. Statistical analysis 
showed significant differences comparing two types of 
diabetes patient.

On contrary of HLA DQA, HLA DR3 appear in less 
percentage in diabetes patients particularly in TIID. , 
this may be due to the protective role of this haplotype 
in tis population samples of diabetes. The increased risk 
of DR3/4-DQB1*0302 heterozygotes relative to DR3/3 
and DR4/4 genotypes has led to the hypothesis that 
the trans-complementing DQ heterodimers are more 
effective in presenting diabetogenic epitopes to T-cells16.

Type I diabetes has the strongest association with 
HLA-DQA1 and DR3 similar result were also reported 
by15 . 

Studies  on DRB1 and DQB1 allele distributions 
and the importance of genotype context support the 
genetic associations observed in previous studies17,18 .

Variable results on DQA1 and DR3genotypes  in 
this study observed the risky and protective role of these 
genotypes in TID, TIID and healthy individuals .this is 
compatible with the of DQ heterodimer encoding by 
DQA1*0501 and DQB1*0302 explanation19 .

Conclusion

This study was designed to assess the associations of 
HLA class II alleles, haplotypes, and genotypes with the 
risk of developing T1D and T2D in Iraq. Certain HLA 
class II alleles, haplotypes, and genotypes were related 
to diabetes and may be used as genetic susceptibility 
markers to diabetes. Further studies of HLA and diabetes 

mellitus in Iraq are needed to confirm the present results 
and to provide data for the development of screening 
assays and for better management of patients with 
diabetes at the onset of disease.
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Abstract 

Background: An increase in toluene metabolite (hippuric acid) excretion  in urine can be stimulated by such 
factors as fasting, smoking and coffee consumption. This research aimed at studying the effects of fasting on 
urinary toluene excretion of shoemakers in Tambak Oso Wilangun-Surabaya.  

Method : This controlled case-study was conducted to 20 workers with purposive sampling method from 
the population. The independent variables of the study include toluene concentration, fasting or not fasting 
condition, smoking, and coffee consumption. The dependent variable was urinary hippuric acid concentration. 
Pearson Correlation test was conducted to identify the correlation between toluene concentration and 
hippuric acid concentration. Paired-t-test was used to compare hippuric acid concentration in fasting 
and non-fasting condition. The correlations between coffee consumption and smoking and hippuric acid 
concentration were analyzed by using chi-square test (α=0,05). Risk assessment was used to identify the 
health risk from occupational toluene exposure.

Result: The research showed that most of the respondents (65%) were at risk to health problems related 
to toluene exposure (RQ>1). The statistical tests showed no significant correlation between toluene 
concentration and hippuric acid concentration; there was a significant difference between hippuric acid 
concentration before and after fasting (p=0,016; p<α); there was a significant correlation between hippuric 
acid concentration (non fasting) with smoking habit (p=0,022), coffee consuming habit (p=0,025); and 
between hippuric acid concentration (in fasting condition) with coffee consuming (p=0,039).

Conclusion : Fasting, coffee consuming and smoking habit can increase urinary hippuric acid excretion. It 
is recommended for future researcher to control both coffee consumption and smoking when investigating 
the effects of fasting to urinary hippuric acid excretion to avoid biased results.  Respondents are suggested 
to improve ventilation system in their workshops and use chemical cartridge respirator, apron and gloves 
while working.
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Introduction

Toluene found in shoe adhesive is a member of 
BTX (Benzene, Toluene, and Xilene) solvents and its 
toxic effects are often debated. This solvent is derived 
from benzene and is mostly used to replace benzene 
for its lower effect for health. However, the effects of 
occupational exposure of this solvent should still be 
considered because this solvent is non- polaric and 
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can be accumulated in the body (adiposal tissue). 
Toluene accumulation may cause irreversible chronic 
neurological symptoms.   

An effective toluene metabolism can increase 
toluene elimination in the form of hippuric acid, and 
therefore it reduces its toxicity. Several factors that 
influence the urinary excretion of hippuric acid include 
fasting and low carbohidrate and high protein diets. Tea 
and coffee consumptions can also increase the urinary 
hippuric acid concentration. Tomukin argues that 
the hippuric acid in urine of persons without toluene 
exposure is 0,44 ± 0,2 gr/L. The test is conducted 
immediately after the end of the shift1. This reseach 
particularly aimed at investigating the effect of fasting 
on toluene metabolite excretion in urine of shoe makers 
at workshops in Tambak Oso Wilangun, Surabaya.      

Methods and Material 

This research used a case control approach with 20 
respondents selected purposively among shoe makers 
in several workshops located in Kelurahan Tambak 
Oso Wilangun, RW I and RW II.  The independent 
variables in this research were the toluene consentration 
found in breathing zone of the workers (during fasting 
and non-fasting condition), smoking habit, and coffee 
consuming habit. The dependent variables were the 
concentration of hippuric acid in urine with unit of mg/
L2. . The correlation between toluene and hippuric acid 
concentration was tested using Pearson correlation test. 
The differences of hippuric acid in urine in fasting and 
non-fasting conditions were tested using paired t-test. 
The correlation between hippuric acid concentration in 
urine and smoking and coffee intake was tested using 
chi square (α=0,05). Risk assessment was conducted to 
identify the risk of long term occupational exposure of 
toluene by comparing the exposure with RfC (Refference 
Concentration) and calculating the RQ (Risk Quotients). 
Preliminary research to find the location of shoe 
workshops was conducted before field samplings were 
taken.  

The risk characteristic was formulated by calculating 
the estimated risk level using RQ equation below:

Risk Quotients (RQ) = Intake (m3/kg-day)

RfC/ RfD (m3/kg-day) …………………. (2)

If RQ value is less than 1 (RQ ≤ 1), this indicates 
that the risk is acceptable. However, any efforts should 

be done to keep the RQ value less than 1. If the RQ 
value is more than 1 (RQ > 1), this denotes that the 
risk is unacceptable as the exposure of the risk agent 
is becoming serious health hazard. In this situation, the 
risk control of the exposure is required3.   

The measurement of toluene concentration in 
breathing zone around the workshops was conducted 
using NIOSH 1501 method with charcoal sorbent tubes 
and Gas Chromatography technique4. The toluene 
sampling was done from 12.22 -13.55 p.m. (Western 
Indonesia Time). The urinary hippuric acid test was 
conducted using HPLC instruments with NIOSH 
8301 method1. The measurement of hippuric acid 
concentration was done twice; first, when the workers 
were not fasting; and second, after they were fasting for 
consecutive three days. The urine samplings were taken 
at 12.00 p.m. 

Result and Discussion

Toluene Concentration 

The measurement of the toluene concentration 
found in workers’s respiratory area showed that the 
level of toluene concentration were around 0.212 
ppm and 138.882 ppm (0.365mg/m3 sd 523.224 mg/
m3). Integrated Risk Information System proposed 
that the inhalation reference dose or RfC (Reference 
Concentration) of toluene is 5 mg/m3(=1.43 mg/
Kgweight/day)5. When the workers experience long term 
occupational exposure of toluene, the concentration of 
the toluene should be less than 5 mg/m3, so that this will 
not cause any neurological symptoms and disorders. 

Table  1.  Distribution of of toluene concentration 
found in breathing zone of the workers based on RfC 
level at shoe workshops in Tambak Oso Wilangun-
Surabaya, 2015

Exposure of 
Toluene

Respondentsxposure of 
Tolueneshops in Tambak 
Oso Wilangun-Surabaya.
thing zone of the workers 
based on Rfc vating for 
three days. 

Percentage 
(%)

>RfC 13 65

≤RfC 7 35

Total 20 100

Note : RfC= 5 mg/m3
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Table 1 shows The RQ measurement indicated that 
65% of the respondents have RQ value more than 1 (RQ 
> 1). In other words, the workers in these workshops 
experienced health problems as they were occupationally 
exposed to toluene for a long period of time. 

In addition to the RfC level, RQ value can also be 
used to assess the risk of toluene exposure. When the 
RQ value is more than 1 (RQ > 1), the workers will be 
at risk of health problems other than cancers. The RQ 
value is obtained by dividing the daily intake (I) with 
Rfc. Workers with long term occupational exposure of 
toluene will mainly experience neurologic symptoms. 
A previous research found that about 80,88% of shoe 
workers in these areas experienced neurologic symptoms 
in the form of tingling. This research found that these 
symptoms were caused by polyneuropathy resulted 
from long term exposure of high concentrated toluene.

Hippuric Acid Concentration

Table 2 The concentration of hippuric acid in 
urine in fasting and non-fasting condition, Tambak 
Oso Wilangun Surabaya, 2015.

Hippuric acid 
concentration  
(g/L)

Non fasting Fasting

Respondents % Respon-
dents %

< 0.24 3 15 2 10

0.24-0.64 11 55 12 60

>0.64 6 30 6 30

The urinary hippuric acid concentration of majority 
of the respondents in this research was at normal 
range which was around 0.24-0.64 g/L. The statistical 
test indicated significant difference of hippuric acid 
concentration in fasting and non-fasting conditions 
(p=0,016; p<α;α=0,05).

These findings were in line with that of Hogan 
C Michael who did similar research of the effects of 
fasting on the excretion of hippuric acid. Fasting and 
low carbohydrate diet will increase the production 
of CYP2E1 (cytochrome P450) enzymes that play 
important roles in toluene metabolism6.

Cytochrome P450 enzymes are very essential for 
functional reaction of human body, particularly when 
exposed to poisonous chemical substance. These 
enzymes will metabolise the toluenes to mainly benzyl 
alcohol and o-cresol and p-cresol. The benzyl alcohol 
will then be metabolised by CYP into benzaldehide. 
Benzaldehide will then be metabolised into benzoate 
acid mainly by ALDH-2 (Aldhehyde dehydrogenase-2) 
from mitochondria, and some by ALDH-1 from cytosol. 
Benzoate acid will react through two metabolism routes. 
First, the route of glucoronate acid that will metabolize 
benzoate acid to benzoyl glucoronide will be excreted 
in urine (10-20%). Second, benzoate acid will be 
metabolised to benzoyl Co-A by benzoyl co-A synthetase 
enzymes, and this will be changed into hippuric acid 
by benzoyl Co-A:glycine N-Acyltrenasferase enzym. 
Hippuric acid is the main metabolite of the toluene. 

Correlation Between Toluene and Hippuric Acid 
Concentrations

The correlation between toluene concentration 
and the first hippuric acid concentration indicated 
that higher toluene concentration results in higher the 
hippuric acid concentration with values ranged between 
0.24-0.64 g/L and > 0.64 g/L. However, there was no 
significant correlation between toluene and hippuric 
acid concentrations before fasting (p=0.9; p>α), and 
there was also no significant correlation between toluene 
and hippuric acid concentration after a three-day fasting 
(p=0.068; p>α). 

Table 4  The correlation between toluene concentration and first hippuric acid concentration of workers 
based on RfC value, Tambak Oso Wilangun- Surabaya, 2015.

Toluene Concentration
First Hippuric Acid Concentration (mg/m3)

< 0.24 % 0.24-0.64 % >0.64 %

 ≤  RfC 2  100 2  16.67 3   50

            > RfC 0  0 10 83.33 3    50

Total (%) 2  100 12 100 6    100
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Table 5 below shows the correlation between toluene concentration and hippuric acid concentration after three 
day fasting:

Table 5 The correlation between toluene concentration and hippuric acid concentration after fasting of 
workers based on RfC value, Tambak Oso Wilangun Surabaya, 2015.

Toluene 
concentration

Hippuric acid concentration after fasting (mg/m3)

< 0.24 % 0.24-0.64 % >0.64 %

≤ Rfc 0 0 3 33.33 4 40

> Rfc 0 0 6 66.67 6 60

Total (%) 0 0 9 100 10 100

The metabolism of toluene exposure in human body 
can be excreted as urinary hippuric acid. This biomarker 
can be used as an indicator of toluene exposure and 
represent 60%-70% of toluene metabolism 5,7.

 Toluene Intake were calculated using the 
following formula:

From the calculation, it was found that the I (toluene 
intake) value was ranged between 0.09  and 92.98 mg/
weight/day. If each participant was assumed to have a 
normal metabolic function, 60-70% of this intake would 
be excreted as urinary hippuric acid.    

The human body will react defensively to all 
poisonous substance to avoid health problems. One of 
the defensive mechanisms is called detoxification or 
biotransformation which is also known as metabolism. 
In this process, the body will transform fat-soluble 
substance into water soluble substance, so that this 
substance can easily be released through excretion 
route. Toluene is a lipofilic substance and will be fast 
distributed to brain, liver, and kidney. 

The amount of 80% of the absorbed toluene is 
oxydized into benzoic acid in the liver, which is later 
conjugated by glycin to form hippuric acid. The benzoic 
acid is also conjugated by glucoronate acid to form 
benzoyl glucoronate. Very few portion of absorbed 
toluene is oxydized in aromatic ring and forms ortho and 
para-cresol. Most of the inhaled and ingested toluene is 
excreted in urine twelve hours after exposure. About 
20% of the toluene is eliminated through respiratory 
exhalation and less than 2% of the total toluene 

metabolite is excreted in liver8.

Tomukin argued that the concentration of hippuric 
acid of persons without toluene exposure is 0.44±0.2 
gram/litre urine or ranged between 0.24 and 0,64 gr/L1. 
The study showed that the hippuric acid concentration 
before the treatment (fasting) was 0,08 to 1.47 gram/L 
urine. The study found that 35% of the respondents 
had hippuric acid concentration over 0.64 gr/L, 60% of 
the respondents had the concentration ranged between 
0.24 and 0.64 gr/L, and the rest 5 % of the respondents 
had concentration lower than that of the normal 
concentration. In other words, 65% of the respondents 
had normal toluene concentration which was similar 
to those who were not exposed to toluene. This finding 
was in contrast with the fact the toluene concentration 
found in breathing zone around the workshops is higher 
than the accepted concentration. Pearson test was 
therefore conducted, and it was found that there was no 
significant correlation between toluene concentration in 
breathing zone and hippuric acid concentration before 
the treatment. 

There were several reasons that explained the low 
excretion of hippuric acid among the workers in this 
research. First, there was an inefficient metabolism 
caused by improper function of metabolic organs. This 
reason, however, still needs to be further justified. The 
second reason is insufficient intake of nutrition which 
will be further investigated. The third reason was high 
carbohydrate and low protein diets. Longer elimination 
of the toluene increases its possibility to cause health 
problems. The toluene excretion was completed after 
12 hours of toluene free exposure. In this research, the 
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Figure 2  Hippuric acid concentration in fasting condition 
found in workers with and without smoking habits, Tambak 
Oso Wilangun-Surabaya, 2015

 In this research, toluene was contributed from 
the solvent used both in shoe adhesives and from the 
cigarette smoke. It was argued that the increase of 
urinary hippuric acid concentration in smokers was not 
due to the fact that smoking could increase the hippuric 
acid excretion. Other research found that smoking 
reduced all metabolite excretion (including hippuric 
acid) by 30%9. So, it can be concluded that the increase 
of hippuric acid concentration in urine due to the fasting 
effect. 

Cigarette smoke that contains toluene apparently 
increases the toluene concentration in the breathing 
zone which in turn increases the toluene intake of the 
workers. The increase of toluene intake will increase 
the induction of CYP2EI enzymes. These enzymes are 
essential for toluene metabolism. In other words, these 
enzymes are the main routes for toluene metabolism. In 
addition, toluene is flammable and therefore smoking 
should strongly be forbidden in works that involved 
toluene.   

Theoretically, the main route of toluene metabolism 
is through CYP2EI enzymes, also known as cytochrome 
P450. Fasting increases the production of these 
enzymes, and therefore toluene metabolism becomes 
more effective.  This research was conducted during 
the fasting month, and this helped explain the benefits 
of fasting for the excretion of toluene. The participants 
in this research were fasting for three days. With the 
limited fasting time involved in this study, this study 
could not yet determine how long the workers should do 
fasting to ensure a complete toluene excretion from their 
body. The short fasting days were also due to the fact 
that during the fasting month, the workers in these shoe 
workshops often broke fasting as they were required to 
work full time to meet high orders from the customers.    

workers started working at 8 a.m. and finished at 2 am 
with short break for meals and other personal activities. 
When these workers had to come back to work at the 
same time in the following morning, they had only 6 
hours being unexposed to toluene. This situation had 
made complete toluene excretion difficult or impossible 
and caused toluene accumulation in certain organs and 
adiposal tissues and increased its toxicity. The working 
situation in these workshops required the workers to 
work very long hours, and the most sensible way to 
reduce toluene exposure for the workers was to improve 
the ventilation system and to require them to wear 
respirators appropriately designed for toluene solvent. 

The Correlation between Hippuric Acid 
Concentration and Smoking Habit

This research found that the respondents with 
smoking habit had higher concentration of hippuric 
acid in urine compared to those who were not smokers. 
The excretion of hippuric acid with concentration 
higher than 0.64 gr/L was found more in workers with 
smoking habit (45.45%) than that in workers who were 
not smokers (11.11%). The chi-square test indicated that 
there was a significant correlation between hippuric acid 
concentration and smoking (p=0.022, p< α). 

Figure 1  Hippuric acid concentration found in workers with 
and without smoking habits in non-fasting situation, Tambak 
Oso Wilangun Surabaya, 2015.

The concentration of hippuric acid (> 0.64 g/L ) was 
four times higher in fasting than in non-fasting condition. 
However, the hippuric acid concentration and the smoking 
habits was not significantly correlated (p=0.491, p>α). 
This shows that fasting, and not necessarily the smoking 
habit, has caused higher concentration of hippuric acid 
excretion. There was a significant correlation between 
hippuric acid concentration and smoking habit in 
non-fasting condition. This means that, in non-fasting 
condition, more toluene was inhaled from the cigarette 
smoke.
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Another research reported that there was a decrease 
of hippuric acid in urine after one month fasting. In this 
case, there should be a further research related to the 
influence of fasting on toluene metabolite (hippuric acid) 
excretion. Fasting, as it is not followed by proper intake 
of nutrition, will decrease the protein, and sufficient 
protein is vital in reducing the toxicity of poisonous 
substance. Still another research found that low protein 
diet has reduced the hippuric acid excretion in urine. 
These findings are in line with those of  Michael, C. 
Hogan   who argued that both low carbohydrate diet and 
fasting affect the CYP2E1 enzymes that will increase the 
toluene metabolism into benzoate acid. This acid is then 
conjugated by glycin into hippuric acid that is excreted 
in urine. Furthermore, the low protein diet decreases the 
CYP that reduces the speed of toluene elimination6.

Correlation Between Hippuric Acid Concentration 
and Coffee Consuming Habit

This research found that respondents with coffee 
consuming habit had first concentration of hippuric 
acid higher than 0.64 g/L (33.33%) compared to that 
of respondents who were not coffee consumers (0%). 
During fasting, the respondents with coffee consuming 
habit with hippuric acid concentration >  0.64 gr/L 
was higher (81,82%) compared to that of respondents 
without coffee consuming habit. The statistical test 
found that there was a significant correlation between 
hippuric acid concentration and coffee consumption 
before and during fasting (p=0.025 and  p=0.039). 

These findings are similar to those of Masahiro 
Munaka, et al, that the concentration of hippuric acid 
in individuals with heavy coffee consumption is 
significantly higher than that of individuals who are 
not coffee consumers10. Heavy coffee consumers are 
defined as individuals who consume more than two 
cups of coffee per day. All respondents in this study 
were categorized as heavy consumers as they in average 
consumed two or more cups of coffee a day.

Figure 3 The hippuric acid concentration of respondents 
with and without coffee consumption in non-fasting 
condition, Tambak Oso Wilangun Surabaya, 2015.  

Figure 4    The hippuric acid concentration of respondents 
with and without coffee consumption in fasting condition, 
Tambak Oso Wilangun Surabaya, 2015.  

Ogawa et. al. in his research report entitled 
“influence of coffee intake on urinary hippuric acid 
concentration” revealed that coffee intake increases 
the urinary hippuric acid. The research was conducted 
by comparing respondents with toluene exposure and 
those without toluene exposure. Ogawa et al. added 
that coffee contains chlorogenic and quinic acids that 
are metabolised into hippuric acid. In this research, the 
benzoate acid intake was strictly controlled, so that all 
hippuric acid excreted were from the coffee intake. It 
was found out that chlorogenic dan quinic acids were 
the precursors of hippuric acid11.

Other research by Munaka et al entitled “Influence 
of tea and coffee on biomonitoring of toluene exposure” 
showed that the frequency of positive hippuric acid 
concentration (> 1 gr/l) in heavy consumer of green tea 
and/coffee was significantly higher than that of non-
consumers (OR 2.34, CI 95%)10. This research suggested 
that the research on toluene exposure with hippuric acid 
as biomarker should involve respondents who are not 
coffee or green tea consumers to reduce bias.
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In the research conducted in Tambak Oso Wilangun, 
it was difficult to find respondents who were not smokers 
and coffee consumers. Therefore, it was assumed that 
the hippuric acid concentration found at the beginning 
of the research was contributed by the cigarette and 
coffee intake. The statistical test showed that there was 
a correlation between the hippuric acid concentration 
and coffee intake before and during fasting. When the 
hippuric acid during the fasting (where the respondents 
were not smoking and consuming coffee) was tested, it 
was found that the concentration of hippuric acid (0.64 
gr/L) was a lot higher. In this case, it could be said that 
fasting affects the urinary hippuric acid concentration.   

Fasting, together with smoking and coffee 
consumption, increases the urinary hippuric acid 
concentration. When fasting, the toluene exposure 
was only from adhesive vapor and its solvent, and it 
was strongly argued that fasting was the main cause 
of the increase of hippuric acid concentration. It has 
been known that fasting can increase the production 
of cytochrome P450 which functions as the main route 
of toluene metabolism into hippuric acid. In this case, 
fasting benefits the respondents as it increase the urinary 
hippuric acid excretion.

The increase of hippuric acid in smokers and coffee 
consumers is caused by the fact that cigarette smoke 
contains toluene and coffee contains chlorogenic and 
quinic acid that will be metabolised into hippuric acid. 
There is an increase of toluene intake among smokers 
and coffee consumers, and therefore the excretion of 
hippuric acid increases as well. Both smoking and coffee 
consumption do not increase the urinary hippuric acid 
excretion caused by occupational exposure of toluene.

Dr. Anaya Mandal, MD. in his article about caffeine 
pharmacology proposes that coffee has 5 – 6 hour 
half life12. When coffee consumption is accompanied 
with cigarette smoking, then the half life of coffee is 
half shorter. In other words, coffee contents will have 
been completely urinary excreted 5 – 6 hours after 
the consumption.  When the smoking respondents 
consumed coffee at 4.30 in the morning, they would not 
longer excrete any hippuric acid metabolite at 10.30. In 
this research, hippuric acid sampling was taken from 
12.00 to 13.50 in the afternoon, and therefore the urinary 
hippuric acid excreted was mainly from the occupational 
toluene metabolite and not from the coffee consumption. 
More attention should be paid to toluene from cigarette 

smoke that can be completely excreted after 12 hours8.  
Based on ATSDR report (2007), cigarette smoker 
absorbs 800-1000 ug toluene per cigarette8. There 
was a significant correlation between hippuric acid 
concentration and smoking in non-fasting condition, 
but these two were not significantly correlated in fasting 
condition. In this research, the respondents smoked 
around 5 – 16 cigarettes per day, and the majority of the 
respondents smoked 12 cigarettes per day. The workers 
are strongly recommended not to smoke during the 
work hours, because their bodies have to metabolize not 
only toluene, but also other dangerous substances taken 
into the bodies6. The excessive amount of toluene that 
should be metabolized by glycin will reduce its capacity 
for detoxification of other poisonous substances. This 
affects the immunity and therefore the workers are 
vulnerable to health problems.        

Conclusion

This research concluded that the majority of the 
respondents were exposed to toluene with concentration 
higher than that of the accepted reference concentration 
(RfC) value, and therefore they were at risk of health 
problems. Fasting, coffee consumption, and smoking 
are factors that can increase the urinary hippuric acid 
excretion. 

Recommendation

Future research related to toluene exposure may 
need to control such factors as smoking and coffee 
consumption to avoid biased results. The respondents 
are strongly recommended not to smoke when they 
are at work due to the increase of toluene within the 
breathing zone and the fact that the toluene vapor is 
flammable. The respondents are also suggested to wear 
chemical cartridge respirator, apron, and gloves while 
working. The installation of electric fans and exhauster 
is also recommended to improve the ventilation system 
in the workshops.   
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Clinical Evaluation of Obesity in Medical Students Iraq
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Abstract

Background: Overweight and obesity can be described by extra lipid  gathering affect health negatively. 
Body Mass Index is a good indicator for overweight and obesity in adulthood public.

Objectives: our study was done to evaluate the obesity among students at Diyala medical collage and also 
We advise and warn the students of Diyala Medical College and people to the complications of obesity in 
the future

Subjects and Method: A cross sectional study which was conducted among 313 Diyala medical students full 
history were taking and  measured their Body Mass Index (BMI). Data obtained was analyzed statistically 
by calculating proportions.

Results:-From 313 students participated in our study a 26.83% males and 73.17% were females. In the 
study, 3.18% were found to be obese (BMI >30kg /m2); 1.91% of males and 1.27% of females. Overweight 
students (BMI 25-29kg/m2) accounted for 20.75% of the total (males 7.02% and females 13.73%). 69.64% 
were found to be reference range (BMI 18.5-24.9kg/m2): males 16.29% and females 53.35%. Also 6.38% 
were found to be underweight (BMI <18.5kg/m2); Males 1.59% and females 4.79%. 

Conclusions: We found a simple percentage of students of Diyala Medical College have an extra weight 
and more fat than the rest of the countries so we encourage the student and the rest of the people to avoid 
obesity in the right ways

Key words: Extra WT,obesity,Iraq. students

Introduction

Obesity is a “life-style disease that affects nearly 
one-third of the adult population. The number of 
overweight and obese people has continued to increase 
since 1960’s a trend that is not slowing down. Obesity 
increases one’s risk of developing conditions such as high 
blood pressure, diabetes (type 2), heart disease, stroke, 
gallbladder disease and cancer of the breast, prostate 
and colon”. Obesity is affected by our environment: 
like high-calorie intake and low exercise, According to 
WHO ,” more than  300 million fatty  adults and one 
billion overweight people worldwide.most people in the 
world either over or under weight”. 1

The morbidity of obesity more than smoking, , 
alcohol drinking, hypertension and poverty”. 2 

Obesity is more in younger age,so when loss about 

10% of weight, can improve obesity “related medical 
conditions including diabetes and hypertension when 
intervened at the earliest”. 1,2

There are two types of body fat, the essential and 
the storage fat. The essential fat is “necessary for the 
normal functions of the body and is mainly stored in the 
bone marrow, the lung, the spleen, the liver, the heart,  
and the muscle. Also in breasts and hips in female. 
While a storage fat present mainly in the subcutaneous 
tissue. The total body fat represents about 15-20% of 
body weight for men and 20-25% of women” 3,4.

In male the location of fate more in abdomen( 
central obesity) ,While in girls the  fat more in hips and  
thighs “ 3-5.

The central obesity greater health risks it is more 
dangerous for “ cardiovascular disease; hypertension, 
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diabetes mellitus type II, and higher rates of sudden 
death” [3-5].

In clinical practice, more simple and practical  
methods are used, skin fold measurement and Body 
Mass Index (BMI) assessment and the, BMI is a 
mathematical formula BMI = body weight (Kg) / height 
m2. The normal range is 20-25 kg/m2 6. 

Obesity affects the human life in a negatively with 
many diseases “about 75-80% of diabetic patients 
are obese. Nine kg of weight loss reduce type 2 DM 
associated mortality rates by 30-40% and 10-20% of 
weight loss can significantly improve the metabolic 
control and possibly life expectancy” 7,8,9 .

obesity  is one of major risk for coronary heart 
disease. Obesity is the third risk for cardiac disease in 
men, after dyslipidemiaand age” 4,10,11 .

Fatty people also a strongly associated with 
hypertension and atherosclerosis. If increase  10%of 
WT which increases systolic blood pressure (SBP) 
by 6 mmHg and diastolic blood pressure (DBP) by 4 
mmHg. Also thy found 1% reduction in body weight 
can  reduce SBP by 1 mmHg and DBP by 2 mmHg” 
4,12 [4, 12].Also there is relation between  obesity and 
“endocrine disorders such as hormone-related cancers 
,ovarian dysfunction, etc.” 13,14,15,16.

Many respiratory morbidity and mortality more in  
obese patients like obesity-hypoventilation and can lead 
to heart arrhythmia and heart diseases. “ 17,18 .

Obesity also increase bone diseases and arthritis 
.also decrease WT improve pain from the back and the 
legs but also causes decrease in bone mass, 4 .

Classification of overweight and obesity according 
to(WHO criteria)using  BMI (Kg/m2 ):-less than 18.5 is 
under weight, 18.5-24.9 is normal weight ,25-29.5 over 
weight and if BMI more than 30 is obese

Aim of study

our study was done to evaluate the obesity among 
students at Diyala medical collage and also We advise 
and warn the students of Diyala Medical College and 
people to the complications of obesity in the future

Material and Method

our study is  cross sectional study was conducted 
among diyala  medical students between  17 to 25 years 
age  of Diyala University in Iraq.  A 313 students were 
involved  in the study. After getting permission from 
the University authorities,. A full history were taking 
from them  predesigned pre-tested questionnaire is 
used to collect the data such as age, gender, geographic 
area ,type of diet ,associated diseases ,exercise ,drugs 
history and family history and their present weight in 
kilograms and height in meters. BMI is calculated by 
dividing a person’s body weight in kilograms by their 
height in meters squared (weight [kg] / height [m]. 
A BMI of 30 or more is considered obese, a BMI of 
25.0 - 29.9 is considered overweight and a BMI 18.5 
to 24.9 is considered average weight . Data obtained 
was collated and analyzed statistically by proportions, 
95 % confidence intervals by using standard error of 
proportion and tests of significance by both standard 
error of proportion and standard error of difference 
between two” proportions.

Results

A total of 313 medical students participated in 
the study the majority was females (73.17 %)and only 
(26.80)were male. obesity was found in 10 (3.18%) 
individuals, overweight among 65 (20.75%) and 
underweight among 20 (6.38%). More than half of the 
medical students were found to be in normal weight 218 
(69.64%) 

[Table 1]: This table shows the total percentage 
of obesity in all diyala medical college students.

Gender
BMI

Male no.84
26.83%

Female no.229
73.17%

Total 313
100%

Obese 6 (1.91%) 4 (1.27%) 10 (3.18%)

Over-weight 22 (7.02%) 43 (13.73%) 65 (20.75%)

Average weight 51 (16.29%) 167 (53.35%) 218 (69.64%)

Under-weight 5 (1.59%) 15 (4.79%) 20 (6.38%)
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[Table 2]: obesity percentage according to geographic area in all medical students of Diyala University.

Area
BMI

rural Urban

female male Female Male

Obese 0 2 (0.63%) 4 (1.27%) 4 (1.27%)

Overweight 19 (6.07%) 13 (4.15%) 24 (7.66%) 9 (2.87%)

Average weight 80 (25.55%) 31 (9.9%) 87 (27.79%) 20 (6.38%)

Underweight 8 (2.55%) 2 (0.63%) 7 (2.23%) 3 (0.95%)

[Table 3]: obesity percentage according to daily activity in all medical students of Diyala University.

Activity

BMI

High to moderate activity Low activity

female male female Male

Obese 4 (1.27%) 4 (1.27%) 0 2 (0.63%)

Overweight 21 (6.7%) 15 (4.79%) 22 (7.02%) 7 (2.23%)

Average weight 98 (31.3%) 36 (11.5%) 69 (22.04%) 15 (4.79%)

Underweight 6 (1.91%) 4 (1.27%) 10 (3.19%) 1(0.31%)

[Table 4]: obesity percentage according to meals per day in all medical students of Diyala University.

No. of 
meals

BMI

1 2 3 4 5

Male female male female male female male female male Female

Obese 0 0 2
0.63% 0 3

0.95%
4
1.27% 0 0 1

0.31% 0

Over 
Weight 0 0 5

1.59%
9
2.87%

15
4.79%

31
9.9%

1
0.31%

3
0.95%

1
0.31%

1
0.31%

Average 
weight 0 7

2.23%
7
2.23%

30
9.58%

39
12.46%

116
37.06%

4
1.27%

7
2.23%

2
0.63%

6
1.91%

Under 
Weight 0 0 0 3

0.95%
2
0.63%

12
3.83% 3

0.95% 0 0 0
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[Table5]:obesity according to study stage

Study 
stage 1st stage 2nd stage 3rd stag 4th stage 5th stage 6th stage total

Obese 1(0.31%) 3(0.94%) 1(0.31%) 2(0.63%) 1(0.3%) 2(063%) 10(3.19%)

Over wt 21(6.7%) 15(4.78%) 7(2.22% 6(1.91%) 11(3.5%) 5(1.58%) 65(20.77%)

Average wt 60(19.16 48(15.33%) 42(13.41%) 31(9.48%) 30(9.57%) 7(2.22%) 218(69.65%)

Under wt 13(4.14) 3(0.94%) 2(0.63%) 0 2(0.63%) 0 20(6.39%)

total 95(30.35) 69(22.04%) 52(16.61%) 39(12.40%) 44(14.05%) 14(4.47%) 313(100%)

Discussion

A total of 313 medical students ,obesity was found in 
10 (3.18%) individuals, overweight among 65 (20.75%) 
and underweight among 20 (6.38%). A 218 (69.64%) of 
them are normal weight. 

So in our study the overweight group account 
for (20.75%) of the study population, which is much 
less than the findings of other studies conducted in 
many countries like in Malaysia(30.7%).[19] also, the 
prevalence of obesity (3.18%)in our study population 
shows a lesser trend shown in other studies conducted 
in Malaysia (5.2%). 19 

In our study the incidence of obesity more in male 
while over WT is more in ladies this not  agree with study 
done by Ismail MN et al mentioned that the prevalence 
of obesity was greater in women than in men. “The 
National Health Morbidity Survey data reveal that in 
adults, 20.7% were overweight which is similar to our 
study results and 5.8% obese which is higher than our 
study results”. 20 

Another studies in many countries show  the 
prevalence of obesity was highest amongst the Malaysia 
(13.6%) and Indians (13.5%) followed by the indigenous 
group of “Sarawak Bumiputra” (10.8%) and the Chinese 
(8.5%).21 

“Boo NY et al conducted a study to determine the 
prevalence of obesity among medical students in a private 
medical school in Malaysia and found, similarly, that 
30.1% of the students were overweight or obese; Malays 
and Indians were ‘ significantly higher proportion of the 
male students was found to be overweight. 22  In a study 
conducted in Kelantan by the Department of Medicine, 
University SainsMalaysia, out of 2,284 subjects over 
20 years old, the overall prevalence of overweight and 

obesity was 21.3% and 4.5% respectively”. 25 

This is higher than our study.

The obesity and over WT in our study is higher than 
a  study in West Bengal in India in medical students 
showed the overweight 17.5% and obesity was 3.4%. 23 
,while  Chhabra et al study. reported a 11.7% overweight 
and two percent obesity among medical students of 
Delhi. 24.

Also my study is agree with a big study done by  
University Hospital in Kelantan, Malaysia showed an  
obesity was higher among female patients. 26 ., the most 
important reasons for the different ratios with these 
studies  are diet differences and lack of sport in addition 
to environmental problems and lack of means of 
recreation and sport and increase the pressure of study.

 in our study the geographic area of urban students 
showed more risk to obesity compared to rural area 
students in our study conducted among medical students 
of diyala/Iraq.also the obesity more in boys than ladies   
compared to other studies throughout world where 
females were proportionately more obese than males.

Conclusion

This study reflects that the prevalence of overweight 
and obesity among the medical students of Diyala 
University is moderate so we encourage the student 
and the rest of the people to avoid obesity reinforce by 
encourage healthy lifestyles, health education, workout 
sessions  and avoiding sedentary life style by healthy 
food habits and a physically active daily routine, so the 
dangers of the risks of developing chronic degenerative 
diseases earlier in life can be prevented. 
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Diabetes Mellitus Patient in Baquba Teaching Hospital
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Background and Purpose: Diabetic patients are more susceptible to oral candidiasis infection than non-
diabetics due to the factors promoting oral carriage of Candida. Aimed of this study was   Detection, isolation 
and identification of Candida spp. isolated from patients that who have  diabetes mellitus. In Diyala province 
by routine laboratory procedures and  molecular techniques based on PCR , Identification genotypes 
distributions of Candida albicans.

Materials and Method: Swabs were taken from the mouth of 100 patients and were cultured on Sabouraud 
dextrose agar (SDA) medium. Than we made sub culture for pure colony , and then we used  CHROM  agar 
to differential Candida spp. by change of colures, also we used  germ tube for identification of Candida 
albican . and we used polymerase chain reaction  (PCR) . The study was performed during   first of December 
2017 to the end of February 2018. ( n=100) of diabetic patients  There were taken from Baquba Teaching 
Hospital, in Baquba city , center of Diyala province .

Results: The results of PCR shown that the detect of 25S rDNA were 25(83.3%) isolates belonged to the 
genotype A and 5 (16.6%) genotype C of the C. albicans. There were no results for genotype B.

Conclusion:,C. albicans genotype A is the most frequent genotype in patients followed by genotype C.

Keywords:  Diabetes mellitus, Oral candidiasis, CHROMagar Candida, PCR.

Introduction

Candida species are microorganisms that live 
commensally in the oral cavity of healthy individuals, 
but their incidence and virulence seems to be increased 
in those that are immunocompromised 1,2 . These species 
can become pathogenic in response to physiological 
changes in the host, causing oral candidiasis or invasive 
systemic infections 3 . Mucosal surfaces are their 
primary oral reservoirs, but they can also be found in 
dental plaque, endodontic infections, peri-implantitis 
lesions and the subgingival biofi lm of periodontal 
pockets of periodontitis, especially in HIV-positive and 
diabetic patients 4,5 .

Acute  mucocutaneous candidiasis is the more 
common type of Oral and perioral candidiasis .  the 
symptoms of  It include forming of a creamy and very 
adherent  layer mucosa , small spots or whitish papules on 
the tongue, inside the cheeks and in the palate,. In some 
cases, it may extend up and cover the tongue, palate and  
pharynx, but also corners of the mouth could be reached.  

This  type of candidiasis particularly affects people with  
dental prostheses ,  patients receiving chemotherapy for 
cancer treatment, or  in patients infected by HIV., it may 
be involved with oral  (“thrush”) and lingual disease.  
Also people which have diabetes mellitus , In addition, 
and despite being very rare, esophageal  candidiasis can 
occur in patients infected by HIV and cancer 6,7,8 .

Material and Method

Hundred oral swab sample had been collected  from 
patients have oral candidiasis symptom  during a two 
month period (from first of December 2017 to the end 
of February 2018. ( n=100) of diabetic patients  There 
were taken from Baquba Teaching Hospital, in Baquba 
city , center of Diyala province. All the sample were 
inoculated immediately on (SDA) media and added 
for it chloramphenicol for more purification, and then 
we had made the routine laboratory technician (stain 
by lacto phenol cotton blue, CHROM Agar Candida 
, GERM TUBE). after that we had made second sub 
cultures for more pure of colony , than we extracted 
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DNA  (Genomic DNA was extracted from yeast culture 
using Wizard Genomic DNA purification kit (Promega, 
USA)  .According to the protocol stated by the kit 
manufacturer) . Yeast culture were grown in yeast extract 
– peptone-dextrose medium over one night and one ml 
of culture yeast was added to microcentrifuge tube . the 
suspension was centrifuged for two min at 15,000g and 
suspended was removed . 25ml EDTA and 50 ml of lysis 
buffer was added to pallet the sample mixed by pipette 
.Placed the tube in the water bath at 65°C between half 
and one hour and cool to room temperature. Centrifuged 
at 15,000g for two minutes, after that, eliminate the 
supernatant. Added Nuclei Lysis Solution amount 300 
μl to the cell pellet and then carefully mixing it with a 
pipette.  Added Protein Precipitation Solution amount 
100μl and vortex quickly. Putted the specimen on the ice 
at five minutes. Centrifuged at 15,000g at three minutes. 
Prepared new micro centrifuge tube containing 300μl 
of the isopropanol then transfer supernatant containing 
DNA to it .  Inversed mixing continuously till the 
thread-similar strands of DNA form a noticeable piece.  
Centrifuged at 15,000 g for two minutes.  Emptied the 
supernatant and drain the micro centrifuge tube on new 

absorptive paper. Add 300μl of the 70% ethanol and 
invert the micro centrifuge tube some times to wash 
the DNA .Centrifuged at 15,000× g at two minutes and 
aspiration whole of the ethanol.  Drained the tube on 
clean absorbent paper and leave the pellet to air-dry for 
15 minutes . Added 50μl of DNA Rehydration Solution 
. Added 1.5μl of RNase Solution to the purified DNA 
sample. Vortex the sample for 1 second. Centrifuged 
at 5 seconds to collect the liquid and incubate at 37°C 
for 15 minutes. Rehydrated the DNA by incubating 
the solution one night at 4°C.  Storied the DNA at 
2–8°C. Absorption of extracted DNA was measured 
by a Biospec-Nano spectrophotometer (Nano drop) 
at 260 nm and 280 nm wavelengths the concentration 
and the purity of the DNA samples were determined by 
measuring absorbance; the DNA Rehydration Solution 
was used as a blank. The OD260 reading was considered 
as the concentration of DNA, while the OD260/280 
ratio reading was considered as the purity of DNA  . In 
Table 1 show : The Mixture of PCR Working Solution 
. In table 2  shows Temperature cycling program for 
PCR, identification of C.albicans genotypes through the 
primer pairs CA-INT-L and CA-INT-R .

Table 1: The Mixture of PCR Working Solution. 

Volume Working Solution

12.5μl Go Taq® master mix

5.0 μl Template DNA

5.0 μl primers

2.5 μl Nuclease-Free Water

25.0 ul Total

Table 2 : Temperature cycling program for PCR, identification of C.albicans genotypes through the primer 
pairs CA-INT-L and CA-INT-R .

Step Temperature ᵒc Time NO. of cycle

Initial denaturation Temp: 94ºC Time: 3 min 1cycles

Denaturation Temp: 94 ºC Time: 1min 30 cycles

Annealing Temp: 55 ºC Time: 1min 30 cycles

Extension Temp: 72 ºC Time: 2.5min 30 cycles

Final Extension Temp: 72 ºC Time: 10min 1 cycles

DNA Loading and Electrophoresis 
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Figure (1): Agarose gel electrophoresis (1.5%) for 1 hrs. at 100 volt/cm of Candida albicans genotypes. DNA products 
generated through the primer pairs CA-INT-L and CA-INT-R, for A gene (450). lane M: Molecular marker (100bp), line 
1,2,3,4,5,6,7,8,9,10,11,12,13 represent PCR product of candida albican A: genotype A; stained with ethidium bromide and 
illustrated under UV light .

Figure (2). Agarose gel electrophoresis (1.5%) for 1 hrs. at 100 volt/cm of Candida albicans genotypes . DNA products generated 
through The primer pairs CA-INT-L and CA-INT-R, for A gene (450bp) and gene C (450 &840bp). lane M: Molecular marker 
(100bp), line 1,2,3,4,5,6,7,8,9,10,11,12,13 represent PCR product of Candida albicans ; stained with ethidium bromide and 
illustrated under UV light .

1. Five μl of total DNA was putt in gel.

 2. Electrical power was 100 voltage/65 Ampere for 
(60 min) . 

3. The DNA moved from cathode (-) to anode (+) 
poles due to the negative charge of the DNA . 

4. The Ethidium bromide was mixed with gel to 
show the bands in the gel which were visualized using 
UV-Trans illuminator Scope; photographs were taken 
by using digital camera.

Result

Candida albicans- specific primer pairs (CA-
INT-L and CA-INT-R) were able to amplify the spana 

V3 region in chromosome R, the region of the 25S 
rDNA gene were involved. Polymerase Chain Reaction 
amplification shows two genotypes (A) as it is shown 
in [Figure 1] and type (A, C) were shown in the [Figure 
2]. Results showed that single amplification product 
size (450bp) for 26 isolates, and this categorize isolates 
as genotype A of the C. albicans; and that it was most 
higher among the other genotype of C. albicans , single 
amplification product size (840 bp) this categorize 
isolates as genotype B of the C. albicans there were no 
result for this product size and amplification providing 
two sizes (450 and 840 bp) for 5 isolates, and this 
categorized isolates as genotype C of the C. albicans, as 
it appears in [Table 3].
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Table (3) :  Candida genotypes. DNA products 
generated through the primer pairs CA-INT-L and 
CA-INT-R. 

No. of isolatesSizes(bp)C. albicans  genotypes

26 (83.8%)450bpgenotype A

-840genotype B

5 (16.1%)450and 840genotype C

Discussion

Diabetes is very quickly becoming a major public 
health problem worldwide (Tabish et al., 2007). 
Oral candidiasis is one of the most common oral 
opportunistic infection in diabetic patients 9. Poor oral 
hygiene in diabetic patients might increase the amount 
of candidiasis. As a part of the oral flora and may have 
an effect on the superficial and general fungal infections 
compared with healthy people 10,11  .

Recent diagnostic ways, like polymerase chain 
reaction (PCR)–based assays, have the potential to 
enhance fungal diagnostics more sensitive and specific 
manner 12 . Polymerase chain reaction (PCR) is most 
important rote to discover small amount of DNA and 
cause initial detection of C. albicans 13 

Candida albicans genotypes identified according 
the specific primer pairs were used to detected the 25S 
rDNA were CA-INT-L (5-30) , (ATA AGG GAA GTC 
GGC AAA ATA CCG TAA) and CAINT-R (CCT TGG 
CTG TGG TTT CGC TAG ATA GTA GAT) (14;15).

In this study tend to find that candida albicans 
genotype A (450bp) was that the most frequent genotype 
in patients followed by genotype C (450 and 840 bp) .

The present study showed that C. albicans genotype 
A 25  (83.3%) sample was the most frequent genotype in 
patients followed by genotype C 5  (16.6%) sample , but 
there were no results for genotype B can be found. 

This agreed with many studies such as 14  were; 
genotype A (60%), C (16%), B (8%) in their study on 
Genotypes of Candida albicans from clinical sources in 
Nairobi Kenya, also agreed with 16  who mentioned that 
genotype A was the highest type of C. albicans isolates 
that obtained from patients with a different Candida 
infection in Najaf governorate-Iraq. 

The frequency and distribution of the genotypes in 
this study also agreed with the results of a previous study 
in Iraq by 16  who isolated C. albicans strains from the 
mouth of cancer patients and they found that genotype 
A was the predominant (78.6%), followed by genotypes 
B and C , and agreed with Taher et al .,(2017 ) in their 
study which found that(66.7%) genotype A was higher 
genotypes 
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Abstract

Background: Ganglions are the most common benign cystic swellings found around the wrist. They 
can be treated using different surgical techniques. Excision of ganglion complex with fat graft has given 
encouraging results. 

Objective: To evaluate the efficacy of wrist ganglion excision, and then fat graft application as a plug.

Patients and Method: This study was carried out on patients with “dorsal wrist ganglions”. The surgical 
procedure was carried out in 100 cases. This included excision of the cysts followed by fat graft, then 
immobilization for 7-10 days. A follow-up period ranged between 12-18 months was adopted for any 
recurrence. 

Result: Females formed the majority of patients. They felt the discomfort of having such a case. Recurrence 
was the most frequent complication encountered, forming about 8%. 

Conclusion: the techniques of excision dorsal wrist ganglions and the fat graft are simple and effective.

Keywords: Wrist Ganglions, Surgical Management of Ganglion, Fat Graft.

Introduction

Ganglions are the most common soft-tissue mass 
found in the hand and wrist, accounting for 50% to 70% 
of the masses in this anatomic organ 1. They consist of 
mucin filled cysts connected to a tendon, tendon sheath or 
joint capsule 2. They may also present as intratendinous 
or intraosseous 3. Ganglions can infect people at all ages 
but are most prevailing during the 2nd, 3rd and 4th decades 
of age. This disease affects women 3 times more than 
men 4. The majority of ganglions (60-70%) are found on 
the dorsum of the wrist over the scapholunate interval 
5. This disease is of unknown etiology. Some patients 
recall a specific traumatic event; while the majority of 
them do not. The diagnosis is often made on the basis 
of the history and physical examination 6,7. There are 
various options for treatment, and each option has a 
different result of success 8. Other than observation, 
non-operative treatments like “closed rupture, ganglion 
puncture and needle aspiration” are associated with 
relatively higher rates of recurrence represented by 
78% 9,10,11. Surgical excision either open or arthroscopic 

has been proved to yield the best rates of success with 
respect to recurrence 3,13,14. However, infections, scar, 
neuromas, joint stiffness and decreased grip strength can 
complicate surgery 14. This study aimed at evaluating the 
results of fat graft when used with ganglion excision.

Patients and Method

The current study was carried out on patients with 
dorsal wrist ganglions from January 2014 to January 
2019. This study involved a total of 100 patients 
with excision and fat graft. A complete surgical and 
medical history was recorded along with proper hand 
examination. The adopted technique was explained in 
detail for patients.

Technique

All patients were treated with operation under 
general anesthesia or Bier’s block using a pneumatic 
tourniquet to ensure a bloodless area. “Dorsal ganglion 
cysts” were reached by making a surgical cut positioned 
straight to “ganglion cyst” with the direction of relaxed 
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skin tension lines (RSTL). Incisions of extensile skin 
were seldom required for the dorsal skin is easily 
moveable. The extensor tendons that run across the 
back of the wrist were retracted out of the way. The 
major cyst was removed from the tissue surrounding it 
and followed down to where it attaches to the extensor 
tendon sheath or wrist capsule. Then, the entire ganglion 
and its stalk were excised. A small portion of the joint 
capsule through which the ganglion might arise was also 
excised. After that, a small piece of fat was collected 
from the subcutaneous fat near the ganglion. This piece 
was used as a plug obliterating the dead space left by 
ganglion removal and fixed in place using absorbable 

sutures (case 1 and case 2). Lastly, the tourniquet was 
deflated, and hemostasis was secured. The skin incisions 
were sutured using non-absorbable suture, and then 
they were removed after 10 days. Also, the wrist was 
immobilized by splints in slight dorsiflexion for 7-10 
days. “Non-steroidal anti-inflammatory” medications 
as pain control medications were used on need. The 
patients were scheduled back for follow up once weekly 
for the first month and then monthly for 12-18 months. 
In each visit, the patients were asked about pain and 
any other abnormal symptoms, as well as palpating 
the dorsal wrist in a gently flexed posture to detect any 
recurrent masses.

 

 

 

  

 

 

 

 

A: Excision of ganglion B: Introduction of fat graft 

Figure 1. Case1: Excision of ganglion and introduction of the fat graft. 

 

 

 

 

 

 

 

 

A: Excision of ganglion B: Introduction and fixation of fat graft 

Figure 2. Case 2: Excision of the ganglion and then fixation of the fat graft at site. 
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Result

The total participants in this study were 100 
patients. Females formed more than half of the sample 
represented by 62; while males were figured as 38. This 
reflects that the disease highly occurs in the female. 
The patients were in the 2nd and 3rd decades of age. 
The highest incidence was noted in the third decade as 
represented by 64 patients. The dominant hands were 
involved (56 patients) more than the non-dominant hand 
(44 patients). Table 1 demonstrates the main complaints 
of patients on presentation. 

Table 1. Patients’ complaints on presentation.

Perception Number Percentage

Only discomfort 43 43

cosmetic 38 38

Pain 11 11

Fear of malignancy 9 9

No patient has experienced any other conventional 
treatment or surgery before. 36 patients have a history 
of trauma on the involved wrist before the appearance 
of the ganglion. Table 2 shows the complications 
encountered after surgery.

Table 2. Complications after surgery.

Complications Number Percentage

Recurrence 8 8

Painful scar 7 7

Weak grip 1 1

Discussion

“Carpal ganglions” are the most familiar swelling 
of soft tissue around the wrist. In this study, all patients 
were in the 2nd and 3rd decades of age and most of 
them were females (62%). This is comparable with 
the epidemiological data of wrist ganglions 15. Many 
academics hypothesize that a recurrent minor trauma 
history is a predisposing feature in the development of 
ganglions 6,10,11. This statement can explain the etiology 
in (36%) of patients involved in this study who have a 
history of a preceding traumatic incident of the involved 

wrist; however, the particular cause of ganglions is still 
undefined 7. Regarding the perception of ganglions as 
a disease, most of the patients have complained about 
discomfort (43%), cosmetic issues (38%) and to a lesser 
extent for being concerned about malignancy (9%). 
Other patients sought help because of pain (11%). These 
results are comparable with that of Westbrook 14 who 
reported that most of the patients expressed cosmetic 
concerns. This agrees with the findings of other studies 
that pain, regardless of how often it occurs, is seldom 
weakening patients, but is not the common reason for 
requiring medical care 16,17,18. 

In this study, the recurrence rate was reduced 
to (8%) due to “excision and fat graft”. This can be 
explained as the fat graft is acting as a plug obliterating 
the dead space (even if part of it becomes resorbed) 
preventing pumping the synovial fluid back into the 
dead space. Also, it acts as a scaffold for the synovial 
sheath and joint capsule to heal. Immobilization, on the 
other hand, helps stabilize the repair. However, further 
histological and ultrasound or MRI studies in addition 
to a more prolonged period of follow-up recommended 
this assumption. Before Angelides’ work 19, the rates 
of recurrence after operation were high represented by 
40%. However, these rates were improved considerably 
due to adopting “radical surgical technique”, including 
excision of the entire ganglion complex and a wide cuff 
of the adjacent joint capsule. Hence, the recurrence rate 
was found to be (27%) in Varly’s study 20, (3%) in Clay’s 
study 13 and (4%) in Ali’s comparative study 21. However, 
the radical procedure had its own complications as 
follows:

The continuous pain, which might result from 
damage to cutaneous nerves in the area.

Development of “reflex sympathetic dystrophy”.

Dissociation of Scapholunate.

Stiffness of joint. 

Decreased strength of grip.

The neuroma and unsightly depressed scar. 

All of these complications have been reported 18,22. 
The result of recurrence in the techniques used in this 
study are comparable with previous findings.

Nevertheless, this study found no other serious 
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complications apart from painful scars in (7%) of 
patients. This may be due to the fact that the fat will 
provide a cushion for the tendons to glide and for the 
resultant dead space just above joint capsule to heal with 
minimum fibrosis. In addition to the isolation effect of 
fat between the injured cutaneous nerve endings and the 
scar is preventing entrapment of the nerve endings in the 
resultant scar. Therefore, excising the ganglion complex 
with a small adjacent area around its neck (rather than 
a wide area of the joint capsule in conjunction with fat 
graft) is superior to radical surgical technique because the 
associated complications are less. Arthroscopic resection 
also provides a low recurrence rate. Ho et al. 23 used this 
technique for dorsal wrist ganglions with a recurrence 
rate of (26%). Luchetti 24 reported a recurrence rate of 
(7%). However, this needs sophisticated facilities and 
an expert surgeon, and this is difficult to be available 
all the time. Therefore, the fat graft technique can be 
considered as an excellent alternative method with the 
advantages of simplicity and low rates of complications.

Conclusions

Ganglions commonly involve patients in the 2nd 
and 3rd decades of age. The majority of the occurrence 
is in females. The technique of excision and fat graft 
is simple and provides low rates of complications in 
comparison with those of radical surgical method.
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Abstract

Background: The metabolic syndrome & Left Ventricular Hypertrophy was associated with different 
adverse cardiovascular outcomes including myocardial infarction, heart failure and increased mortality rate.

Aim of the study: To evaluate the Relationship of metabolic syndrome  to Echocardiography Left Ventricular 
Mass. 

Patients and Method: One hundred patients (50 females and 50 male)  their ages between 45 and 65 years 
old (their mean age   57 year for females & 58 for males ) , were enrolled to this study between April 2016 
and March 2017. According to National Cholesterol Education Program, and Adult Treatment Panel 111  
criteria for the metabolic syndrome  participants were grouped by number of MS features. Echocardiography 
was performed to assess Left Ventricular mass.

Results: In our study we compared the mean Left Ventricular mass of the five categories according to the 
number of component  of metabolic syndrome  , we found that the mean Left Ventricular mass increased 
progressively, with increasing severity of metabolic syndrome  disorders in both genders. 

Conclusions: This study concludes a significant association between metabolic syndrome  and left ventricular  
mass, as detected by the 2 Dimensional echocardiography. This relationship appeared to be equal in both 
genders.

Key words: 2D echocardiography, left ventricular hypertrophy, metabolic syndrome.

Introduction

The metabolic syndrome  (MS) is consists of a 
group of metabolic disorders that confer increased risk 
of cardiovascular disease (CVD) and Diabetes Mellitus 
(DM)(1,2).

Reaven and their colleagues (1988) first described 
“the MS” as a link between insulin resistance , 
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dyslipidemia, hypertension, type 2 diabetes, and other 
metabolic abnormalities associated with an amplified 
risk of cardiovascular disease. The criteria for the MS 
have been reviewed since the original definition by the 
W H O in 1998, reflecting growing clinical evidence 
and analysis by a variety of conferences and specialized 
organizations(2). The major features of the MS include 
central obesity, hypertension, hypertriglyceridemia, 
1ow HDL cholesterol,  and hyperglycemia, the 
diagnosis of MS includes three or more of these criteria 
(2,3). The prevalence of the MS varies across the globe. 
In general, the prevalence of MS increases with age. 
The highest recorded prevalence worldwide is in Native 
Americans, With nearly 60% of women ages 45 - 49 and 
45% of men ages 45 - 49 meeting National Cholesterol 
Education Program,and Adult Treatment Panel 111 (N 
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CEP:ATPIII) criteria(4,5) .

Left Ventricular Hypertrophy (LVH), Whether 
determined by the ECG or echocardiogram, was 
associated with different adverse cardiovascular 
consequences, including increased morta1ity, acute 
coronary syndrome, and heart failure(6,7).

Echocardiography has been considered as an 
epidemiologic settings with the expectation that it 
will provide diagnostic, pathogenetic, and prognostic 
insights into cardiovascular disease (8).

Echocardiography has been employed for more 
than thirty years, becomes one of the most important 
noninvasive methods in the evaluation of cardiac 
structure and dynamics (9).

There is an association of echocardiographically 
determined Left Ventricular Mass (LVM) with incidence 
of coronary artery disease (CAD) in this population, 
without c1inically apparent coronary heart disease. 
Moreover, when considered alongside traditional 
coronary disease risk factors, left ventricular mass is an 
independent predictor of coronary heart disease in men 
and women (ie. there is a role of LVM independent of 
traditional risk factors, in determining coronary artery 
disease incidence in both genders (7).

Aim of the Study 

This study was conducted to evaluate the association 
of MS To Echocardiographic Left Ventricular Mass.

Patients and Method

One hundred patients (50 female and 50 male) 
between 45 and 65 years o1d (their mean age was 57 
years for females & 58 for males ), were enrolled to 
this study and was conducted between April 2016 and 
March 2017 in Baquba Teaching Hospital cardiology 
department. The study was approved from the ethics 
committee of the Institute and informed consent were 
obtained  from patients .

 Blood samples were drawn after overnight fasting. 
HDL cholesterol, triglyceride, and blood glucose 1eve1s 
were measured.

According to NCEP:ATP111) criteria for the MS 
patients were grouped by number characteristics these 
are 

Hypertension

Dyslipidemia [low HDL cholesterol or high 
triglycerides]

Central obesity .

Glucose intolerance. 

Based on the number of risk factors for MS 
participants were stratified into 4 groups. Group 1 were 
patients without risk factors (non). Group 2 were patients 
who have any 1 risk factor . Group 3 were patients who 
have any 2 risk factors. Group 4 were patients with 3 
risk factors. Group 5 were patients with 4 risk factors.

Patients were excluded from the study if they had 
one or more of the following criteria:

Age <45 & >65 years.

Patients with subjective or objective evidence of 
IHD.

Patients with HF.

Patients with valvular heart disease.

Patients with cardiomyopathy.

Patients with significant other on morbidity (e.g 
renal failure, chronic respiratory disease)

Echocardiographic Data  

Conventional 2Dimensional (2D) echocardiographic 
study was performed using a GE, Vivid E9 ultrasound 
systems for each patient in cardiology  department of 
Baquba Teaching Hospital. Measurements were obtained 
by means of three cardiac cycles. All echocardiographic 
data were measured by the same echo cardiographer. 
The patients was examined in the left lateral decubitus 
position using standard parasternal long axis, short 
axis and apical views. The LV diameter and thickness 
were measured by two dimensional directed M-mode 
echocardiography. Left ventricular end systolic diameter 
(LVESD), left ventricular end diastolic diameter 
(LVEDD), inter ventricular septal wall thickness (IVS)  
and left ventricular posterior wall thickness (LVPW) 
were recorded in millimeters according to American 
society of echocardiogram recommendations on M 
mode assessment(12) .  The LV mass was estimated from 
measurements of septal and posterior-wall thickness 
and from dimensions of the LV cavity at end-diastole 
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by using the following anatomically validated equation: 
LV mass = 0.8  {1.04 [([IVS + LVEDD + LVPW] 3 - 
LVEDD3)]} + 0.6(13).

 Statistical Analysis  

Continuous variables are reported as mean ± SD. 
Univariate analysis was performed to determine the 
association between demographic features, risk factors 
and echocardiographic findings. A  P value < 0.05 was  
considered  to  be  significant statistically,  with    95%  
confidence  interval .  Calculations were done using 
SPSS version 20.                                                              

Results

The Distribution of patients according to their 
gender as shown in (table 1) There were 50 male 
patients(50%) and 50 female patients (50%).

Regarding the Characteristics of participants as 
shown in (table1) , the mean age of participants was 
57 year for fema1e & 58 for male, the Mean height of 
participants was 165 cm :for female & 170. 2 for male, 
the Mean weight, was 82. 6kg for female & 86. 8 kg for 
male, the Mean BMI(kg/m) was 28.8 for female & 31.1 
kg for male, it also show that 6% of female & 36% of 
male were smokers.

Regarding the prevalence of MS among study 
group as shown in (table 2) 15 % have no metabolic 
abnormalities, 37 % have one, 30% have two, 11 % have 
three & 7 % have four components.

The Prevalence of the different components of MS 
among participant (as shown in table 3) 68% had HT, 
24% were having DM , 35% were having impaired 
fasting glucose , 35% has abdominal Obesity , 15 % 
were having high TG & 21% were having low HDL.

Regarding relation of Left Ventricular  Mass (LVM) 
to each component of MS in women ( table 4 ) showed 
that the mean LVM for women with: NO component 
was 122.5 g, HT was 139.7,DM or impaired fasting 
glucose was 123.7 g , Dyslipidemia was 122.9 gm/rn & 
Central obesity 122.8g. there is significant correlation 
between MS and the studied parameters (table4 ).

Regarding relation of LVM to each component of 
MS in men ( table 5 ) show that the mean LV mass index 
for men 1 with NO component was 125.2 g, with HT 
was 146.8 , with DM or impaired fasting glucose was 

126.7 gm/rn , with Dyslipidemia was 125.9 g & Central 
obesity 125.8 g. there is significant correlation between 
MS and the studied parameters ( table 5 ).

Regarding the mean LVM according to the number 
of component of MS in women & their statistical 
significance (Table 6) . The mean LVM in g was: for 
those with no component 122.7, those with any one 
132.5, those with any two 141.1, those (with any three 
145.8 & those with all 150.1. The p value was-<0.001.

Table.1:Characteristics of participants with & 
without MS according to sex

Variable Female (50) Male (50)

Mean age, year (SD) 57 58

Mean height, cm (SD) 165 170.2

Mean weight, kg (SD) 82.6 86.8

Mean BMI, kg/m(SD) 28.8 31.1

Smokers % 6% 36%

Table.2: The prevalence and number of 
component of MS among study group .

Number of component 
of MS

Men  
N=50      
%

Women N 
=50
%

Total 
N=100
%

Non 16 14 15

1 36 38 37

2 28 32 30

3 10 12 11

4 6 8 7

Table.3: Prevalence of the different components 
of MS among participant according to gender.

Metabolic 
abnormalities 

Men 
N=42%

Women 
N=43%

Total 
N=85 %

Hypertension 66 70 68

DM 22 26 24

Impaired fasting 
glucose 34 36 35

Abdominal Obesity 34 36 35

High TG 16 14 15

Low HDL 20 22 21
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Table. 4: Women with single component of MS 
and their LV mass 

The single 
component

Prevalence 
among study 
group N=50 
%

Mean LV 
mass/height 
g/m

P value

No component 14 122.5

Hypertension 11 139.7 <0.001

DM or Glucose 
intolerance 3 123.7 <0.05

Dyslipidemias 3 122.9 >0.05

Central obesity 4 122.8 >0.05

Table.5: men with single component of MS and 
their LV mass .

The single 
component

Prevalence 
among study 
group N=50 
%

LV mass/ g P value

No component 16 125.2

Hypertension 10 146.8 <0.001

DM or 
Glucose 
intolerance

2 126.7 <0.05

Dyslipideamia 2 125.9 >0.05

Central obesity 3 125.8 >0.05

Table 6: mean LVM according to the number of 
component of MS in women.

Number of MS disorders

P
Non Any 

1
Any 
2

Any 
3 All 4

Mean LV 
mass g 122.7 132.5 141.1 145.8 150.1 <0.001

Discussion

In this study, there were equal number of male & 
female to avoid differences in the percentage of each 
gender in studied sample that can make biased results.

We found that the mean age of participants was 57 
year for female”& 58 for males this reflect ‘the age limits 
of the patients enrolled in our study which were between 
45 & 65 years .we choose this age group because of high 
prevalence of MS in these ages and to minimize the 
probable effect of older aging on the LVM . 

In our study ,  The mean BMI (kg/m) was 28.8 
for female & 31.1 for male which slightly differ from 
Burchfiel et al., who found it (in African American ) 
31.5 for fema1e& 28.2 for male (4).

In Korea, patients who were overweight showed 
the lowest risk of all-cause mortality. When considering 
the relationship between BMI and mortality, the reverse 
causality could have a significant limitation(9, 10).

In this study  the prevalence of metabolic 
abnormalities among study group show that , 37% 
have one, 30% have two , 11% have three & 7% have 
four components. We select 15% with no metabolic 
abnormalities as control group. These differ from   
Burchfiel et al., who found that 16% of patients had 
none of these conditions. Nearly 38% of patients had 
1 of these conditions, another 32% of patients had any 
2, and 14% of patients had 3 conditions . this reflect the 
difference in selection criteria and the limited number of 
patients in our study (4).

The prevalence of the different components of 
MS among palticipant in our study  68% were having 
HT, 24% DM , 35% impaired fasting glucose , 35% 
abdominal obesity , 15 % high TG & 21% were having 
low HDL. These are comparable to Burchfiel et al., 
Who found that 67.8% were having HT, 33% had 
Dyslipideamia, and 34% had glucose intolerance. 
Diabetes was evident in 22.5%.

Another study showed that MS   high fasting blood 
glucose were independent risk factors for the prevalence 
of angiographic coronary artery disease whereas 
metabolic syndrome score and elevated fasting blood 
glucose were significantly associated with the severity 
of coronary artery disease (11).
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In our study he mean LVM In relation to each 
component of MS and its statistical significance as 
compared with mean LV mass   for those with NO 
component for both men & women   for those with HT 
was statistically highly Significant (P<0.001).

And for a lesser extent (but still statistically 
significant ) for those with DM or impaired fasting 
glucose (P<0.05) but it is not statistically significant 
for those with dyslipidearnia or those with central 
obesity(p>0.05). 

In our study we compare the mean LVM of the-five 
categories according to the number of component of 
MS .we found that the mean LV mass indexed by height 
increased progressively with increasing number of MS 
disorders in both women and men. These trends were 
strong and statistically significant (P < 0.001). 

These are comparable to Burchfiel et al., who found 
the same progressive increasing in mean LV mass   with 
increasing number of MS disorders in both black women 
and black men although their readings for LV mass were 
higher than our readings from the base line &  through 
all categories this reflect the probable racial differences 
in the LV size dimensions (higher in Africans) (4)  .

In our study we compare the mean LVM for 
both genders with only HT and those with any two 
components. We found that those who had combination 
of any two component including hypertension have 
larger (statistically significant ) LV mass than those who 
had HT separately (i.e there is synergetic effect of the 
other component). These are comparable to Burchfiel et 
al., who found the same synergetic effect (4).

Conclusions

     In this study , the degree of MS clustering was 
greatly related to echocardiographically measured LVM,  
which are consistent with a possible effect of underlying 
factors such as resistance to insulin or other vascular 
processes on myocardial hypertrophy.   Hypertension 
was the most prevalent among the components of 
MS and was the most effective one on the LV mass  .   
DM &glucose intolerance were the second (after HT) 
regarding their influence on LV mass.   Although the  
Dyslipideamia &central obesity had no statistically 
significant effect on LV mass as a separated condition  
their clustering together or with other component of MS 
were having synergetic effect on LV mass. 
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Abstract

Background: US Food and Drug Administration (FDA) approved Escitalopram (the active S-isomer of 
racemic SR-citalopram) to treat people who are suffering from Major Depressive Disorder (MDD) and for 
relapse prevention.

Aim: This study aims to compare the therapeutic efficacy, cost-effect, time onset of action and patient 
adherence of escitalopram versus citalopram in the treatment of MDD.

Patients, Drugs & Method: Based on Diagnostic and Statistical Manual of Mental Disorders 4th Edition 
(DSM-IV) criteria, a random single-blind comparative therapeutics study is conducted to compare the 
impact of taking 

escitalopram and citalopram at an oral dose of 20 mg/ once daily for 12 weeks’ duration on 100 patients 
with MDD. The patients are randomly divided into two equally treatment groups (i.e. 50 per each group) 
in the Department of Psychiatry at the Teaching Hospitals in Kirkuk, Sulaymaniyah and Erbil cities during 
November 2012 – May 2013. The severity of depressive symptoms is assessed by a 4 degrees’ scale (0 to 
3) derived from DSM-IV. The scales are: 0 = Not at all, 1 = sometimes suffered (mild), 2 = Almost Always 
suffered (moderate) and 3 = Always suffered (severe).

Results: This study is conducted on 100 patients aged from 18 to 70 years old after receiving 12 weeks of 
treatment with a fixed dose of 20 mg of escitalopram and 20 to 30 or 40mg of citalopram. The total score 
of depressive symptoms of patients with 0 degree (i.e. not at all) demonstrates that escitalopram is superior 
to citalopram regarding the effectiveness, early symptoms relief starting week one, patient adherence and 
significant change in dosage scores.

Conclusion: This study confirmed that the new SSRI escitalopram 20 mg is more effective than citalopram 
20mg. As a consequence, we recommend it as first-line therapy for MDD patients. 

Keywords: Escitalopram, Citalopram, Depressive Disorder  

Introduction

MDD is defined as a severe and common psychiatric 
condition that has significant public health implications 
around the world (1), (2). The World Health Organization 
(WHO) is anticipated that, by 2030, MDD will be in 
second place after ischemic heart disease as an overall 
cause of disease burden and disability (3). According 
to the DSM-IV, the depression is defined as loss of 
pleasure or interest in most activities for at least 14 days 
(4). There are four additional symptoms can be presented 
in the patients includes symptoms that can be cognitive 

(e.g. poor concentration and guilt) and conceptualized 
as encompassing somatic (e.g. weight/appetite, fatigue). 
These symptoms change from normal functioning 
that results insignificant distress or impairment. 
Furthermore, depression associated with somatic 
symptoms such as loss of libido, loss of appetite and 
sleeplessness. Consequently, lead to changing in weight 
and various psychophysiological autonomic symptoms 
(4). According to ICD10 criteria, current depression 
prevalence was estimated to be 16.9 % (5).
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Disturbances in the serotonin system of the brain 
are key factors in the development of major depressive 
disorders. Generally, the treatment of a major depressive 
disorder includes Psychoeducation, Psychotherapy and 
Pharmacotherapy & ECT. SSRIs is now considered 
the first-line treatment for depression (6,7). Furthermore, 
SSRIs demonstrated superior efficacy to placebo and 
other classes of antidepressants in treating patients with 
major depression (8). Finally, it is worth mentioning that 
SSRIs include, fluoxetine (prototype), norfluoxetine, 
Paroxetine, fluvoxamine, sertraline, citalopram, and 
escitalopram (6,7).

Patients, Drugs and Method

This random single-blind study was designed to 
evaluate the therapeutic effectiveness of escitalopram 
versus citalopram at an oral dose of 20mg for 12 
weeks’ duration to treat patients with MDD. The study 
carried out on 100 patients attended to the Department 
of Psychiatry at three Teaching Hospitals (Kirkuk, 
Sulaimanyiah and Erbil) from November 2012 to 
May 2013. The diagnosis of the patients was made by 
consultant Psychiatrists depending on DSM-IV criteria. 
It is important to mention that the patients had signed 
the consent to share in the study, and they had the right 
to drop from the study at any time. Seventeen patients 
defaulted from the study and they were compensated by 
others to complete the number of the sample.

Inclusion criteria

• Both sexes with a chronological age range from 
18 to 70 years participated in the project.

• The patients who signed the questionnaire 
paper and willing to share in the project.

• The patients who labelled and diagnosed 
as a major depressive illness by consultant 
Psychiatrist according to DSM-IV.

Exclusion criteria:

• The patients who failed to attend the periodic 
cheek up.

• The patients with very severe depressive illness 
and uncooperative with the treatment regimen.

• The patients who had other psychiatric illness 
together with depression.

• The patients who had other severe medical and 
physical comorbidities that prevented them 
from attending the project.

Treatment Protocol:

As shown in Fig. 1, the patients were divided 
randomly into equally two treatment groups (i.e. 50 per 
each group). The patients of the first group were treated 
with escitalopram, while the patients of the latter treated 
with citalopram. For the reader easiness, we refer the 
escitalopram group (citalopram group) as group A 
(group B). The received dose of each patient in each 
group was a single 20 mg tablet on a day taken at night 
orally

Clinical Pharmacology:

Citalopram composed of two mirror-image 
molecules, the stereoisomer S-citalopram 50% and 
R-citalopram 50% (6,7). It is important mentioning that 
the US FDA had approved both the escitalopram and 
citalopram for treating MDD and generalized anxiety 
disorder in adults. Furthermore, it has been found 
useful in alleviating a number of disorders and can 
be prescribed for their treatments. The disorders are 
obsessive-compulsive disorder, panic disorder, post-
traumatic stress disorder, bulimia nervosa, premenstrual 
dysphoric disorder and social anxiety disorder (6,7). 
Furthermore, it has been proven that the escitalopram 
is superior to SSRIs, placebo and the inhibitors 
reuptake of serotonin-noradrenaline (exerts a highly 
selective, potent and dose-dependent inhibitory impact 
on the transportation of human serotonin). Moreover, 
-Escitalopram has manifest favorable tolerability, and 
associated adverse events were generally temporary and 
moderate. Finally, escitalopram has shown a preventive 
impact on MDD recurrence and relapse in long-term 
administration (8).

Questionnaire 

Formal structural of questionnaire 8-target symptom 
of depression from DSM-IV was performed to assess 
the degree of response to the treatment in both groups. 
The DSM-IV has scaled into four scales (from 0 to 3): 

• Not at all suffered = 0.

• Sometimes suffered (mild) = 1.

• Almost Always  suffered (moderate) = 2.

• Always suffered (severe) = 3.
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The criteria of each symptom were categorized 
according to the severity as follows: 1) Depressed 
mood, loss of interest and fatigue: Mild, Moderate and 
Severe. 2) Insomnia and hypersomnia: Mild, Moderate 
and Severe. 3) Suicidal attempt: Mild, Moderate and 
Severe. 4) Disability to thought & concentrate: Mild, 
Moderate and Severe. 5) Psychomotor agitation: Mild, 
Moderate and Severe.

Additionally, patients were interviewed on zero 
time (at the time of the first visit), and the symptoms 
were reviewed after three, six and twelve weeks 
(referred as week3, week6 and week12, respectively). 
The patients were invited to visit hospitals or contacted 
by phone to assess their condition according to the scale 

in the structural interview form. Finally, it is important 
mentioning that side effects from the clinical treatment 
were reported. 

Furthermore, all patients were instructed to take 
the medications before a meal, but those who have 
gastrointestinal problems allowed to take medicine 
with meals because there is no interaction with meals. 
Finally, all patients advised being cautious from Over 
the Counters (OTC).

Results

The statistical package for social science (SPSS), 
version 19.0, was used for statistical evaluation.

Table 1: Mean and Standard deviation (SD), Number of cases (No.) and percentage (%) for patient 
characteristics of each escitalopram and citalopram group.

Characteristics Escitalopram
(No.=50) & %

Citalopram (No.=50) 
& % P- Value

Chronological age, mean (SD), year 37 (14.5) 36 (13.6) 0.660

Gender Male 20 (40.0) 19 (38.0) 0.8728

Female 30 (60.0) 31 (62.0) 0.8981

Marital status

Single 15 (30.0) 14 (28.0) 0.8527

Married 29 (58.0) 27 (54.0) 0.7893

Divorced 3 (6.0) 4 (8.0) 0.7055

Widow 3 (6.0) 5 (10.0) 0.4795

Economy level

Good 12 (24.0) 8 (16.0) 0.3711

Moderate 24 (48.0) 20 (40.0) 0.5465

Low 14 (28.0) 22 (44.0) 0.1824

History of other 
illness

Non 44 (88.0) 40 (80.0) 0.6625

Hypertension 4 (8.0) 9 (18.0) 0.1655

Diabetes 1 (2.0) 0 (0.0) 0.3173

Others 1 (2.0) 1 (2.0) -

Weight, mean (SD), kg 74 (6.8) 75 (7.7) 0.420
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Table 2: [Individual symptoms response for escitalopram &citalopram groups within 12 weeks].

D
rug used

Scores

D
epressed m

ode N
 (%

)

L
oss of interest N

 (%
)

C
hange body w

eight by 5%
 N

 (%
)

Insom
nia

Fatigue N
 (%

)

D
im

inished ability to concentrate N
 

(%
)

T
hought of death N

 (%
)

Psychom
otor agitation N

 (%
)

Escitalopram

Not at all 42 (21.0) 92 (64.0) 92 (46.0) 88 (44.0) 62 (31.0) 57 (28.5) 107 (53.5) 121 
(60.5)

Sometimes 67 (33.5) 63 (31.5) 59 (29.5) 46 (23.0) 72 (36.0) 77 (38.5) 63 (34.0) 63 
(31.5)

Almost Always 64 (32.0) 43 (21.5) 36 (18.0) 53 (26.5) 53 (26.5) 53 (26.5) 25 (12.5) 14 
(7.0)

Always 27 (13.5) 2 (1.0) 13 (6.5) 13 (6.5) 13 (6.5) 13 (6.5) 0 (0.0) 2 (1.0)

C
italopram

Not at all 31 (15.5) 81 (40.5) 81 (40.5) 80 (40.0) 59 (29.5) 50 (25.0) 100 (50.0) 115 
(57.5)

Sometimes 67 (33.5) 65 (32.5) 66 (33.0) 52 (26.0) 65 (32.5) 73 (36.5) 63 (31.5) 63 
(31.5)

Almost Always 74 (37.0) 45 (22.5) 41 (20.5) 54 (27.0) 62 (31.0) 63 (31.5) 35 (17.5) 18 
(9.0)

Always 28 (14.0) 9 (4.5) 12 (6.0) 14 (7.0) 14 (7.0) 14 (7.0) 2 (1.0) 4 (2.0)

Table 3: The Response scores for escitalopram and citalopram group at the end of week 12].
 

8 Target 
symptoms  Drug used  

Score % 

0  -  20  -  40  -  60  -  80  -  100  -  120  -  140 

Depressed 
Mood 

Escitalopram                       42 

Citalopram                   31 

Loss of 
Interest  

Escitalopram                                               91 

Citalopram                                          81 

Change body 
weight 5% 

Escitalopram                                                91 

Citalopram                                          81     

Insomnia 
and 

hypersomnia  

Escitalopram                                              88 

Citalopram                                         80             

Fatigue  Escitalopram                                    62 

Citalopram                                  59 

Diminished 
ability to 

concentrate  

Escitalopram                                 57 

Citalopram                            50 

Thought of 
death  

Escitalopram                                                     107 

Citalopram                                                  100 

Psychomotor 
agitation  

Escitalopram                                                           121 

Citalopram                                                        115 
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Table 4: [Total score changes of treatment for both groups within 12 weeks].

Item Time point Escitalopram
(n=50)

Citalopram 
(n=50) t-test p-value 

Total Scores, mean 
(SD)

Baseline 9.9 (2.4) 10.6 (2.8) -1.426 0.157

Week3 7.5 (2.1) 8.5 (2.6) -1.933 0.056

Week6 5.8 (1.8) 6.5 (2.3) -1.676 0.097

Week12 5.8 (2.0) 6.3 (2.5) -1.091 0.278

Table 5: Dose changes for escitalopram and citalopram for both groups within 12 weeks of treatment.

Table 6: Mean and SD of dose changes for both groups within 12 weeks.

Parameter Time point Escitalopram
(n=50)

Citalopram 
(n=50) t-test p-value 

Administered dose, 
mean (SD)

Baseline 18.8 (3.3) 19.2 (2.7) -0.661 0.510

Week3 20.0 (0.1) 19.8 (1.4) 1.000 0.320

Week6 20.0 (0.2) 26.4 (8.8) -5.172 0.001

Week12 20.0 (0.4) 27.8 (9.5) -5.782 < 0.001

 

Time point Drug used  
Score % 

0  -  5  -  10  -  15  -  20  -  25  -  30 

Baseline  
Escitalopram                                     18.8      

Citalopram                                      19.2 

Week 3 
Escitalopram                                       20.0 

Citalopram                                      19.8 

Week 6 
Escitalopram                                        20.0 

Citalopram                                                 26.4 

Week 12 
Escitalopram                                        20.0 

Citalopram                                                   27.8 

 

Discussion 

’ treatment yield non-significant difference, all 
treated individual symptoms of MDD at the end of week 
12 showed a higher response to escitalopram than those 
treated with citalopram. The current study agrees with 
the study of Gorman who denoted that escitalopram is 

more effective than citalopram as having faster onset. 
Furthermore, in improving symptoms of anxiety and 
depression, Gorman found that escitalopram has a 
greater overall magnitude impact than citalopram in 
patients with MDD (9).
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In very severely depressed patients, the superiority 
of escitalopram over citalopram was more pronounced. 
Furthermore, with the degree of severity of the 
depression, escitalopram was exhibited to increase 
because of the high degree of selectivity and patient 
adherence with the S-isomer drug. This is congruent 
with other studies in the world about efficacy comparison 
between two drugs (10).

Comparing the Dose of both drugs, from week 6 and 
upwards, 21 patients out of 50 patients in group B who 
were treated by citalopram, needed higher doses of the 
citalopram. Accordingly, the doses were increased by 
consultant psychiatrists from 20mg to 30mg and 40mg 
to get the same response as with 20mg of escitalopram. 
Additionally, the significant changes in dose score 
(p-value < 0.001), indicated that escitalopram is better 
to citalopram in managing MDD at the same dose 
which made this study corresponding to other studies 
(11). Besides, the shorter half-life and the degree of 
selectivity (action at an allosteric binding site) from the 
outcomes showed that escitalopram had a faster time 
onset of action. However, this finding disagrees with 
the study done by Trkulja in Croatia. Additionally, as 
a randomized meta-analysis trial, it was revealed that 
the superiority of escitalopram over citalopram in short 
to medium term treatment is not supported by evidence 
(11), (12).

Regarding the cost of drugs, Escitalopram 20mg 
(where the packet contains 30 tablets) price $3 to $20 
which is more expensive than citalopram 20mg (where 
the packet consists of 30 tablets) price $2 to $10 in Iraqi 
drug stores and pharmacies. However, similar to other 
studies, according to resultant data scores, time onset 
of action and therapeutic effectiveness and quality, 
escitalopram is a cost-saving alternative to citalopram 
(13). 

Conclusion 

The Results of the current study confirmed that 
the new SSRI escitalopram 20mg had better efficacy 
than citalopram 20mg. The finding also demonstrated 
racemic parent in the treatment of MDD. Furthermore, in 
comparing with citalopram, escitalopram was superior 
by a magnitude of the effect, cost and time onset of action 
were in favour of citalopram, and an antidepressant drug 
with proven efficacy. As a consequence, all the evidences 
clearly demonstrate escitalopram as a legitimate first-
line therapy for MDD patients.

Recommendation 

The findings of this study recommend the 
psychiatrists to use escitalopram instead of citalopram 
as first-line antidepressive therapy to treat MDD in the 
Kurdistan region and Iraq.

Further comparative studies between escitalopram 
and citalopram are recommended with larger sample 
sizes and longer duration to cover further stages of 
treatment of MDD.
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Abstract

Background:  A number of accidents and injuries in work environments can be prevented through the 
identification and assessment of hazards. Factors affecting accidents and damages should be fully identified to 
prevent such events. 

Objective: The aim of this study was to identify and assess occupational hazards among waste pickers in 
Ardabil city using JHA method.

Materials and Method: This descriptive-analytical study was carried out on informal waste pickers in 
Ardebil city. Demographic data were gathered using a special form, and potential occupational hazards were 
identified by JHA worksheet. Results were analyzed using SPSS 12 software.

Result: Significant relationships were observed between the age and history of injury, illness, accident, and 
drug abuse. Job experience showed significant correlations with a history of injury, having a business license, 
and health training course. In addition, using personal protective equipment, accident history, insurance 
record, history of tetanus and hepatitis B vaccinations, having business license, and health training course 
were all significantly correlated to the income level.

Conclusions: Hazards identified for workers in waste collection included musculoskeletal disorders caused 
by carrying, pushing and pulling loads, exposure to fungal and bacterial microorganisms, likelihood of 
accident, contact with dust, exposures to solar infrared and ultraviolet radiations, likelihood of cuts, and 
cold/heat at different seasons.
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Introduction

The job nature of informal waste pickers 
predisposes them to a variety of potential and actual 
hazards as well as toxic substances. They earn income 
through selling materials collected from tanks and 
streets, which typically consist of domestic, industrial, 

and commercial wastes. Researchers have reported that 
the number of such workers is growing in developing 
countries (1-2). There are only a few documented studies 
on health hazards in this occupation. In recent years, 
metropolitan marginalization has increased due to 
migration from rural areas. The majority of these 
immigrants fails to find formal jobs and often work in the 
informal sector to earn revenue. Such people 
choose to gather waste and garbage as a primary and/
or a complementary job. Most of these people belong 
to poor families whose income is provided through 
collecting waste and garbage. Garbage is stored 
in large metal bins in the streets for later collection 
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by city trucks. Before transporting garbage to final 
disposal areas, waste pickers look for such recyclable 
materials as paper, plastics, metals and glass, which 
are then sold to buyers. Rapid decaying of garbage 
content in the tanks draws in rodents, cats and dogs. 
Besides, disease vectors such as flies, mosquitoes, and 
cockroaches spread and render waste pickers to the risk 
of disease. Such a situation requires targeted plans for 
prevention and improvement of public health problems as 
well as betterment of socioeconomic problems of waste 
pickers (3). Job hazards are one of the major occupational 
health problems that can bring about accidents and 
ailments, or predispose hazards for people at work (4-7). 
Nowadays, job hazards are important because of causing 
such diseases as musculoskeletal disorders, injury, cancer, 
psychiatric problems, cardiovascular complications, 
and so on. Moreover, occupational hazards result in a 
significant financial loss to the public economic system 
by excluding the workforce and imposing medical 
expenses (8-9).Occupational health mainly aims to 
prevent accidents and damage to workers, for which 
the affecting factors require full identification. JHA (job 
hazard analysis) method is used as an effective 
hazard identification method before incidence of 
hazards (10-11). JHA is an accurate and systematic 
examination of hazard identification and assessment 
in any kind of process or occupation. This method 
accurately analyzes all tasks in a job, identifies health 
and safety hazards, and determines mechanisms to 
eliminate or control hazards. Due to a lack of studies 
on the safety and health of informal waste pickers in 
the country, and the importance of this topic for their 
immunity and health protection, the present study aimed 
to identify and evaluate job hazards in this group of 
workers in Ardabil city using JHA method.

Material and Method

 This descriptive-analytical study was carried out 
in Ardebil city on informal waste pickers, whom were 
sampled by convenient method. Two professional health 
experts collected information from 123 individuals 
through face to face interviews at different parts of 
the city during three months. Finally, a total of 81 
informal waste pickers were examined after exclusion 
of repeated individuals. The professional health experts 
gathered data using a special form and JHA worksheet 
through questioning the subjects. Data were analyzed 
with SPSS 12 software using t-test with independent 
samples, Mann-Whitney U, and chi-square tests. The 
living and activity areas of subjects were determined 
on the city map using latitude, longitude and Google 
Earth. In the first stage, data on the gender, age, 
work experience, weekly working hours, education, 
household size, average monthly income, waste 
collection and delivery zones, using personal protective 
equipment (safety gloves, overall or coverall), mask, 
safety shoes), history of at-work body cuts, medical 
history, at-work accident, and social security record 
were collected using a special form. In the second 
step, JHA worksheet was completed for the subjects in 
order to identify the severity and likelihood of possible 
occupational hazards. JHA is a method of hazard 
analysis and accident prevention, the implementation of 
which in industrial countries dates back to years before 
1930. This approach is also known as THA (task hazard 
analysis) and JSA (job safety analysis).

The steps of JHA implementation include:

1. Identification of hazards at each job stage

2. Risk assessment (risk level of each activity was 
determined based on the MIL-STD-882E standard 
(Table 1).

3- Providing control measures (2).

Table1: Risk classification

Risk classificationRisk criteriaRow

C1B2B1A3A2A1unacceptable1

D2D1C3C2B3Undesirable2

E3E2E1D3B4A4Acceptable with revision3

E4D4C4Acceptable without revision4
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Results

Based on the demographic data, male subjects comprised 97.5% in this study. Average age of the participants 
was 33 years with ages of 16 and 57 years representing the youngest and oldest individuals, respectively. Weekly 
working hours averaged 56 hours. Mean work experience of the pickers was 8.5 years. Dropouts comprised 72.8% of 
the pickers. Average household size was four people. The workers earned an average monthly income of 140 dollars 
(Table 2). 

Table2: Descriptive information

Age 
(year)

Work experience 
(years)

Hours of work per 
week

Household 
size

Average monthly 
income (dollar)

N
Valid 81 81 81 81 81

Missing 0 0 0 0 0

Mean 33.16 8.46 56.33 3.08 140

Std. Deviation 9.76 5.35 20.96 1.55 5.8

Minimum 16 2 30 1 40

Maximum 57 25 84 7 280

Appropriate personal protective equipment (mask, overalls, shoes and gloves) were recorded in 53.1% of the 
pickers. The workers with histories of at-work injury and illness included 71.6 and 42%, respectively. A proportion 
(46.9%) of the pickers declared that they had experienced at least one at-work accident. Part of the workers 
(24.7%) had social security coverage. Among the workers, 53.1% and 24.7% had records of tetanus and hepatitis B 
vaccinations, respectively. Access to sanitary toilets was documented in 64.2% of the workers. Sixteen percent of the 
pickers had vocation permits (business license). Pickers who had completed general health training course amounted 
to 8.6% (Table 3). 

Table3: Analytical information

Item
Frequency Percent

yes no yes no

Personal protective equipment 43 38 53.1 46.9

History of injury 58 23 71.6 28.4

History of the disease 34 47 42 58

Accident history 38 43 46.9 53.1

Insurance history 20 61 24.7 75.3

History of narcotic use 51 30 63 37

History of tetanus vaccination 43 38 53.1 46.9

History of hepatitis B vaccination 20 61 24.7 75.3

Access to toilet 52 29 64.2 35.8

Business license 13 68 16 84

Public Health Certificate 7 74 8.6 91.4
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Carrying waste material by vehicles was observed 
in 44.4% of workers (graph. 1). 

Graph 1: Waste transportation method in unofficially 
harvested waste

Analysis of variables with SPSS 20 software revealed 
that the age was significantly correlated to the history of 
injury, illness, accident history, and drug abuse history. 
Significant relationships were found between working 
hours and history of disease, tetanus vaccination record, 
using personal protection, and having a business license. 
Work experience showed significant relationships with 
history of injury, training course, and having a business 
license. Variables of using personal protection, accident 
record, history of social insurance, records of tetanus 
and hepatitis B vaccinations, having a business license, 
and health training course were all statistically related to 
income levels (Table 4). 

Table4: Analytical information

Average 
income
(p-value)

Work 
experience
(p-value)

Hours of 
work
(p-value)

Age
(p-value)NumberItem

0.0550.0080.7830.006
58yes

History of injury
23no

0.5170.8660.0270.015
34yes

History of the disease
47no

0.0350.0600.0850.033
38yes

Accident history
43no

0.0000.0530.0700.073
20yes

Insurance history
61no

0.3470.0520.8790.036
51yes

History of narcotic use
30no

0.0260.5410.0220.823
43yes

History of tetanus vaccination
38no

0.0010.6520.1370.778
20yes

History of hepatitis B vaccination
61no

0.0000.0010.0000.067
13yes

Business license
68no

0.0000.2680.0000.416
43yes

Personal protective equipment
38no

0.0100.0370.1250.147
7yes

Public Health Certificate
74no

The highest incidence of hazards for workers 
identified by JHA method included musculoskeletal 
disorders (59 %), exposure to microorganisms (46%), 
accidents and injuries (37%), dust (31%), 
radiation (29%), and thermal stress (24 %). Risk ratings 

of hazards identified for workers involved in waste 
collection included musculoskeletal disorders caused 
by carrying, pushing and pulling loads (A3), exposure 
to fungal and bacterial microorganisms (D2), likelihood 
of accident (D2), contact with dust (B3), exposure to 
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solar infrared/ultraviolet radiation (B3), likelihood 
of cuts (D3), and cold/heat at different seasons (B4), 
respectively. 

Discussion

Male workers with below 10 years of job experience 
comprised the majority of informal waste pickers, who 
worked more than 8 hours a day. Most workers were of 
a low income and less educated. Around 50 percent had 
no appropriate personal protective equipment (overalls, 
shoes and gloves). More than 70 percent of pickers had 
a history of at-work injury, with 50% experiencing at-
work accident at least once. Social security insurance 
records were found in 24.7% of the workers. Waste 
materials are most often carried by vehicles and trolleys. 
The highest occupational hazards and the uppermost risk 
ratings identified for the pickers were musculoskeletal 
disorders, exposure to microorganisms, and likelihood 
of accidents and cuts. In a study by Jeong on workplace 
accidents and ailments related to the domestic waste 
pickers, it was detected that this group of workers mainly 
suffered from musculoskeletal disorders (12-13).Jerie et 
al. studied occupational risks associated with informal 
solid waste management in Zimbabwe, and observed 
that musculoskeletal disorders were more prevalent in 
solid waste management practices with mainly manual 
carrying tasks (14-15). In a study conducted on exposure of 
garbage collection workers to a variety of fungi and 
bacteria, Madsen et al. demonstrated that contact with 
microorganisms was an occupational health problem in a 
large number of the workers, and that fungal and bacterial 
species were concentrated in individual samples (16). 
Krajewski et al. investigated the exposure to organic 
dust in municipal waste collection and management and 
noticed an uppermost dust concentration in waste 
depots. In addition, workers at hazardous places did 
not use personal protective equipment such as glasses 
and masks (17).Totally, 92.5 % of waste pickers reported 
musculoskeletal disorders in at least a bodily area during 
the last 12 months, with lumbar and knee injuries being 
more severely prevalent. Age, body weight, duration 
of work, pulling and pushing garbage bags and bins, 
carrying loads, and getting in and out of vehicles were 
the most important risk factors for the development of 
musculoskeletal disorders (18-19). An investigation by 
Ravindra showed that about a quarter of waste pickers 
used no protective equipment resulting in a variety of 
injuries. Also, reports of respiratory disorders, injuries, 
and allergies were important occupational health 

issues (20-21). Eskezia et al. presented evidence of at least 
one work-related injury in 34.3 of workers, only 50.7% 
of which had referred for health care reception (22-23).

Conclusions

Occupational and health hazards of informal waste 
pickers included musculoskeletal disorders, exposure 
to microorganisms, accident and injury, dust, radiation, 
thermal stress, infections of cuts by sharp objects, 
carrying heavy loads over extended distances, hot and 
cold weather conditions, the use of exposed ground 
instead of public or private toilet, non-use of protective 
equipment such as gloves, shoes and tools for waste 
assortment, and vaccination against tetanus. Illiteracy, 
low monthly income, history of at-work injuries, and 
long working hours are among personal health problems 
of this class of workers. Waste collection workers are 
harmed by occupational health hazards. It is, therefore, 
necessary to protect them through the development of 
new laws and policies.

Conflicts of Interest:  The authors declare no 
conflict of interest.

 Acknowledgment: This article was supported by 
the University of Medical Sciences, Ardabil, Iran.

Ethical Clearance- Taken from Department of 
Health committee, University of Medical Sciences, 
Ardabil

References

1.  Furedy C. Social aspects of solid waste recovery 
in Asian cities: York University; 1990.

2.  Hunt C. Child waste pickers in India: the 
occupation and its health risks. Environment and 
Urbanization. 1996;8(2):111-8.

3.  Hazrati S, Saranjam B, Rastgho L, Babaei Pouya 
A. Occupational Health and Safety Climate 
Assessment and Factors affecting it in Small 
Workshops Ardabil. 3. 2016; 2 (3) :220-226.

4.  Pouya AB, Hazrati S, Vosoughi M, Mosavianasl 
Z, Habibi E. Evaluation human error in control 
room. Pakistan Journal of Medical and Health 
Sciences. 2017;11(4):1596-600.

5.  Pouya AB, Habibi E. The comparative study of 
evaluating human error assessment and reduction 



 Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4        546       

technique and cognitive reliability and error 
analysis method techniques in the control room 
of the cement industry. International Journal of 
Environmental Health Engineering. 2015;4(1):14.

6.  Baig NN, Aleem SA. Occupational Hazards 
Among Dental Surgeons In Karachi. Journal of 
the College of Physicians and Surgeons-Pakistan: 
JCPSP. 2016;26(4):320-2.

7.  Pouya AB, Esmaeili F, Jamali Z. Risk and Human 
Reliability Assessments at a Tool Factory and 
Control Suggestions. Pakistan Journal of Medical 
and Health Sciences. 2018;12 ( 2): 898-900. 

8.  Salem M, RashidiJahan H, Tavakoli R. Study of 
work related diseases among staff of a hospital in 
Tehran  .Journal of North Khorasan University of 
Medical Sciences. 2014;6(1):719.

9.  Babaeipouya A, Mosavianasl Z, Amani S, Moazez 
Ardebili N. Human Error Analysis in Neonatal 
Intensive Care Unit by Predictive Analysis of 
Cognitive Errors. 3. 2017; 3 (1) :38-47.

10.  Swartz G. Job hazard analysis. Professional 
Safety. 2002;47(11):27.

11.  Mosavianasl Z, Pouya AB, Borun R. Evaluation 
of Human Reliability in Steel Industry Using 
SPAR-H and CREAM Techniques. Pakistan 
Journal of Medical and Health Sciences. 2018;12 
( 2): 901-905.

12.  Jeong BY, Lee S, Lee JD. Workplace accidents 
and work-related illnesses of household waste 
pickers. Safety and health at work. 2016;7(2):138-
42.

13.  Babaei Pouya A, Hazrati S, Mosavianasl Z, 
Habibi E. Systematic Human Error Reduction 
and Prediction Approach: Case Study in Cement 
Industry Control Room. 3. 2017; 2 (4) :272-284.

14.  Jerie S. Occupational risks associated with solid 
waste management in the informal sector of 
Gweru, Zimbabwe. Journal of environmental and 
public health. 2016;2016:1-16.

15.  Pouya AB, Habibi E. using CREAM techniques 
for investigating human error with cognative 

ergonomics approach in the control room of 
cement industry. IJBPAS. 2015;4(3):1480-4.

16.  Madsen AM, Alwan T, Orberg A, Uhrbrand 
K, Jorgensen MB. Waste workers’ exposure 
to airborne fungal and bacterial species in the 
truck cab and during waste collection. Annals of 
Occupational Hygiene. 2016;60(6):651-68.

17. Krajewski JA, Tarkowski S, Cyprowski M, 
Szarapinska-Kwaszewska J, Dudkiewicz B. 
Occupational exposure to organic dust associated 
with municipal waste collection and management. 
International Journal of Occupational Medicine 
and Environmental Health. 2002;15(3):289-301.

18.  Ziaei M, Choobineh A , abdoli eramaki M , 
ghaem H.Individual, physical, and organizational 
risk factors for musculoskeletal disorders among 
municipality solid waste pickers in Shiraz, Iran. 
Industrial health. 2018;56 (4):308-19.

19.  Mousavian Asl  Z, Babaei Pouya  A. Ergonomic 
Evaluation of Occupational Tasks in a Sofa Making 
Workshop Based on KIM and Presentation of 
Corrective Actions. IQBQ. 2018; 3 (1): 1-5

20.  Ravindra K, Kaur K, Mor S. Occupational 
exposure to the municipal solid waste workers 
in Chandigarh, India. Waste Management & 
Research. 2016; 34(11):1192-5.

21.  Mosavianasl Z, Pouya AB, KARIMI A. The 
Relationship between Shift Work and Occupational 
Burnout among Nurses in a Teaching Hospital in 
Ahvaz . ohhp. 2017; 1 (2) :118-128

22.  Eskezia D, Aderaw Z, Ahmed KY, Tadese F. 
Prevalence and associated factors of occupational 
injuries among municipal solid waste pickers in 
four zones of Amhara region, Northwest Ethiopia. 
BMC public health. 2016;16(1):862.

23.  Habibi E, Karimi A ,Mobasheri M, Khalili H, 
Pouya AB, Moghiseh M, Hasanzadeh A. Factors 
Affecting the Maximum Aerobic Capacity of 
Mine Workers in Isfahan, Iran. Journal of Health 
System Research. 2016;12(2):153-66.



Association of Polymorphism GST1 Gene and Antioxidant 
status, and Interleukin-17 of Colorectal Cancer Iraqi Patients

Aqeel Shakir Mahmood1, Shireen Hamid Farhan2, Mohammed Ayyed Najm 3.
1Department of Surgery –College of the Medicine/University of Baghdad, 2Department of histology and Anatomy –

College of the Veterinary Medicine/University of Fallujah, 3Faculty of Pharmacy, Al-Rafidain University  
College, Baghdad-Iraq

Abstract

Colorectal cancer account as the third frequent carcinoma worldwide. It is expected that most cases of 
CRC occur sporadically (70–80%), while around 15% of CRC case resulted from inherited factors, such 
as familial adenomatous polyposis (FAP) and hereditary nonpolyposis colorectal carcinoma (HNPCC). A 
total of (60) samples collected from Gastroenterology and Liver diseases teaching hospital from April 2018 
to  July 2018. The aim of this present study to was to detect association of polymorphism GST1 gene (on 
chromosome 20) with the risk of cancer Iraq patients and compare between GST1 gene of Iraq population 
with gene bank of NCBI. Examine oxidative stress and antioxidant status, and Interleukin-17 of Colorectal 
cancer patients.  A significant decrease in the IL-17A and MDA levels were showed in control compared to 
patients. The levels of GSH show a highly significant change in control compared to patients. The results 
show substitution three Transversion G>C, one Transition G>A of GST1gene and showed 99% identified 
with a standard in Gene Bank from patients group while having 100% identified with a standard in Gene 
Bank with the control group.                                                                                                    

Key Words:  Colorectal cancer, Glutathione, Malondialdehyde, Interleukin-17A.

Introduction

Colorectal cancer (CRC) accounts for approximately 
10% of new cancers cases each year worldwide. And the 
odds increase with age, so screening for prevention is 
required for each generation. However, approximately 
50% of cases of CRC worldwide located in Asia1. and 
the incidence varies among Many genes transcript for 
enzymes responsible for the metabolism of xenobiotics, 
Some of these are cytosolic glutathione S transferase 
(GST) enzymes which involved in phase II 2. Those 
enzymes protect the important components of the 
cell by excluding toxic substances by catalyzing the 
conjugation of by-products of oxidative stress and 
xenobiotics to glutathione (GSH) 3.  So that antioxidant 
treatment may be promising protection from cancer 4. 
GSH plays the main role in many metabolic processes 
5,6. Polyunsaturated fatty acids (PUFAs) oxidizes by 
ROS in the cell membrane. This reaction will results in 
lipid peroxidation, that yields free radicals 7.  IL-17 is 
termed as cytotoxic T-lymphocyte- associated antigen 

(CTLA)-8 8,9. It had been suggested that IL-17 act as 
crucial pro-inflammatory cytokine as they induce a 
variety of cytokines secretion by many cell types, such 
as mesenchymal cells and myeloid cells, that employee 
monocytes and neutrophils 10.

Materials and Method                                                                             

Samples collection

This case-control study involves a total (60) 
(30 patients and 30 control groups) with age ranged 
(40–70years). Those samples were collected from 
Gastroenterology and Liver diseases teaching hospital 
from April 2018 to July 2018, all patient case sheet has 
been recorded.                                                                     

A slice of paraffin-embedded tissues about of 
3um placed on a positively charged slide for indirect 
immune-fluorescent technique. The stage and grade of 
these tissues classified according to the WHO grading 
system of colorectal carcinoma.      
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Five milliliters of blood was collected from 
each patient and control then separate 2ml into 
EDTA tube and 3ml into gel tube after waiting for 
a minute centrifuged the tube at 3000 rpm for 5 
m.                                                                                                                                                                                                                                                      

Measurements  

Enzyme-linked immunosorbent assay (ELISA) was 
used to estimate the serum level of IL-17 according to 
the manufacturer’s instructions (BioLegend -U.S.A) and 
MDA was evaluated by Ghufran saad Nasif. (11),  and 
GSH by Zayzafoon12. By using a spectrophotometer.    

PCR Amplification

The  DNA was extracted by using (DNA mini 
kit that was supplied by G- spin DNA extraction 
kit) according to the manufacturer’s instructions, 
primer used in this study were (GST1) sense F: 
5′-(GATTGGAATTCCGGAGGCCG-3′) and a anti 
sense primer R:5′-(TCTTTGGAACTCTCGCCACC-3′)’ 
obtained from IDT company  (designed) The 
amplification reaction conducted in volume of 25µl 
containing 1.5µl DNA, 5 µl Taq PCR master mix, 0.5 

µl of each primer then compete for the volume to 25 µl 
with distilled water. Then the cycling conditions were 
organized as follows: Denaturation at 96 °C for 3 min, 
then 35 cycles of 96 °C for 40 sec, 57°C for 1.45 min 
and 72 °C for 45min with final incubation at 72 °C for 
7 min using a thermal Cycler. After that product was 
electrophoresed by 1.5% agarose gel electrophoresis 
and visualized by exposure to ultraviolet light (302nm) 
after red stain staining. The sequencing of GST1gene 
was performed at Macrogen Inc., using their ABI 3730xl 
genetic analyzer (Applied Biosystems, US). 

The statistical analysis tests were considered 
significant when P value <0.01, compare between control 
and patients group by spss program version 20 and 
diagram by excel version 2016.                                                                                                

Results and Discussion

Table 1, and figure (1) shows there was a statistically 
significant decrease in the IL-17A and MDA levels in 
control compared to patients, also the levels of GSH  
show a highly significant change in control compared to 
patients.                                                                                                                                                                                                                 

Table 1. The mean ± SD values of glutathione (GSH), malondialdehyde (MDA), and IL-17A in controls & 
patients with colorectal cancer.

Variables State No. Mean Std. Deviation P value

MDA (μmol/L)
control 30 4.9117 1.73319

0.0001
Patient 30 9.9600 1.72978

IL-17A
)pg/ml)

control 30 3.5286 1.78671
0.0001

Patient 30 13.5095 6.38862

GSH
(μmol/L)

control 30 1275.9890 220.61519
0.0001

Patient 30 665.7333 146.91610

Figure (1): Levels concentration of glutathione (GSH), IL-17A, malondialdehyde (MDA) in patients and control groups.
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Figure (2): Immunohistochemistry of colonic 
adenocarcinoma.

Colorectal malignancy is the third most regular 
disease worldwide13. and the fifth most continuous 
kind from malignancy in Brazil14. Assessments for the 
year 2018 in Brazil are 17380 new cases for male and 
18980 for female 14. In the study by Skrzydlewska15.
The levels of malondialdehyde in colorectal malignancy 
were significantly increased. This result is in accordance 
with previous work that announced increased MDA 
concentrations16,17.This agreement with the present 
study. The lipid peroxidation production   MDA has 
been reduced in patients with CRC Saintot et al. and 
Gerber et al. 18. Their inference Grubben was that lower 
glutathione levels were associated with rising clinical 
hazard for the advancement from colon malignant 

growth19. Several studies showed an important lowering 
in glutathione levels in colorectal tumors20,21. In some 
study, Skrzydlewska et al, 22,23,24. Indicated blended 
outcomes.

In CRC, the plurality from studies considers that IL-
17 as a promoter in tumor initiation and development.  
predominately, the ablation of IL-17A can prevent the 
progression from spontaneous intestinal tumorigenesis 
25. The result conducted by Wu shows IL-17 is mostly 
considered to be a promoter in CRC progression this 
agreement with our study. Previous literature referenced 
that Tumor progression is influenced by the complexed 
interaction from tumor cells, stromal cells, immune cells, 
and related cytokines in the tumor microenvironment. 
IL-17 created by epithelial cells and immune cells plays 
a significant part in CRC evolution. Excessed IL-17 
concentration is recognized in the serum of CRC patients 
compared with control. In addition, it is suggested that 
IL-17 may important as a valuable tumor marker in 
patients with CRC 26.                

One and a half µl of genomic DNA was used for 
each PCR reaction. A conventional PCR protocol was 
utilized to analyze simultaneously the presence of GST1 
gene. 

The presence of the GST1 gene was identified by 
584bp, as shown in Figure(3).                                                     

Figure (3):- Agarose gel electrophoresis for GST1gene (584bp). Bands were fractionated by electrophoresis on a 1.5% agarose 
gel (2 h., 5V/cm, 1X TBE) and visualized under U.V. light after staining with red stain. Lane: 1 (M: 100bp ladder).

The repeat of nucleotide the amplified product of 
GST1gene by direct sequencing. Our sequences were 
compared with the reference sequence from in national 
center biotechnology information(NCBI) Gene Bank.                                                                  

A- G>C and G>A substitution.  

After alignment of product amplification of 

GST1gene gene having three Transversion G>C, one 
Transition G>A from the Gene Bank, found that part of 
GST1gene having 99% compatibility with the standard 
in Gene Bank GST1gene of patients group as shown in 
table (2) under sequence ID: NG_008848.1.                                                               
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Table (2): Represent the type of polymorphism of GST1gene.

Sequence IDNucleotide Location Type of substitution 

|     
 ID: NG_008848.1

G>C5855Transversion 

G>C5876Transversion 

G>A5888Transition 

G>C5928Transversion 

Figure (4): Alignment analysis of GST1 gene of patients group with Gene Bank of NCBI. Query represents 
from the sample; Subject represents a database of National Center Biotechnology Information (NCBI).

After alignment of product amplification of GST1gene for control group having no recorded change noticed in 
genotyping from the Gene Bank, found that part of GST1 gene having 100% compatibility with a standard in Gene 
Bank GST1 gene as seen in Figure (5). 

Homo sapiens glutathione synthetase (GSS), RefSeqGene on chromosome 20 

Sequence ID: ref|NG_008848.1|.

Score Expect Identities Gaps Strand

1493 bits(808) 0.0 808/808(100%) 0/808(0%) Plus/Plus

Figure (5): Alignment analysis of GST1 gene of the control group with Gene Bank of NCBI. Query 
represents of the sample; Subject represents a database of National Center Biotechnology Information (NCBI).
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Conclusions

Our study concluded in patients of carcinoma 
colorectal is increased as compared to healthy controls as 
evidenced by increased (MDA, IL-17 A) and decreased 
levels of (GSH) in colorectal cancer patients. GST1gene 
having 99% compatibility from patients group while 
having 100%  compatibility of the control group with a 
standard in Gene Bank.
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Abstract

Objectives: Analysis of knowledge and attitudes about utilizing My Village My Home (MVMH) to cadres 
and the community and the impact of its application on immunization coverage in the selected area in the 
city of Surabaya. 

Method: Socialization and training for the implementation of MVMH in Surabaya City. Data description 
of cadres and community knowledge and attitudes are collected through interviews, document studies, and 
observations. Analysis of the impact of differences in Complete Basic Immunization (CBI) coverage before 
and after the implementation of MVMH using the Wilcoxon Signed Ranks Test.  

Results: Most cadres and communities have good knowledge and attitudes towards the use and application 
of MVMH. The average CBI coverage before the implementation of MVMH in 2017 amounted to 78.81 then 
increased to 95.77 after the application of MVMH in 2018. The Wilcoxon Signed Ranks Test results showed 
that there were significant differences in CBI numbers between before and after MVMH implementation in 
the region research (P-value = 0.019).

Conclusion: MVMH is one method of community-based intervention through community involvement and 
empowerment. This method has strategic potential in an effort to increase immunization coverage.

Keywords: My Village My Home, Immunization House, Community Empowerment, Immunization, Surabaya, 
Indonesia

Introduction

Indonesia ranks second in the world after India in 
the number of the Diphtheria case (1). East Java is the 
province that has the highest rates of Diphtheria and 
Measles in Indonesia (2,3). Surabaya as the provincial 
capital became the city with the highest number 
of Diphtheria cases in East Java for 3 consecutive 
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years. The Immunization Program aims to reduce 
infant mortality and morbidity due to Immunization 
Preventable Diseases such as Diphtheria and Measles. 
The results of 2018 Basic Health Research show that 
complete immunization coverage in Indonesia is only 
57.9%, while coverage in East Java Province is 70% 
(4). The routine report numbers differ from the survey 
results which indicate that there are still targets that have 
not been reached by the routine immunization program 
(5).

Community participation is a strategic component 
that is expected to play a role in health development. 
Community participation through community 
empowerment is one component of the National Health 
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System in the management of health development (6). The 
form of community participation in health programs is 
the formation of health cadres. Health cadres work with 
Public Health Centers (PHC) to implement Integrated 
Service Posts (ISP - Posyandu) to provide maternal and 
child health services including health promotion about 
immunization.

The Surabaya City Health Office collaborates with 
the Faculty of Public Health, Universitas Airlangga to 
implement Immunization House (Indonesia: Rumah 
Imunisasi) at each ISP in Surabaya. Immunization 
House refers to the My Village My Home (MVMH) tool 
as an effort to empower the community to support the 
achievement of immunization coverage targets. MVMH 
is a tool developed by the Maternal and Child Health 
Integrated Program (MCHIP) to increase immunization 
coverage. MVMH provides a big visual picture of the 
immunization status of each baby born in a village for a 
year. People can see this visual picture and follow up on 
the immunization status of each baby in his village. This 
allows the community to monitor the immunization 
status of each target baby in their village so that it can 
mobilize community participation in immunization 
services (7). The purpose of this study was to analyze 
the knowledge and attitudes about the use of MVMH 
for cadres and the community and the impact of the 
implementation of MVMH on immunization coverage 
in selected village in Surabaya City.

Materials and Method

The Immunization coordinator of the PHC is invited 
to receive socialization and training on management 
and how to fill MVMH. They continued the results of 
the training by providing socialization and training on 
MVMH to representatives of health cadres in each ISP. 
MVMH implementation in Surabaya starts in the first 
trimester of 2018 by recording the immunization status 
of the baby who was targeted at that time.

Research variables are knowledge and attitudes 
about the use of MVMH and its impact on immunization 
coverage. The description of knowledge and attitudes 
about the use of MVMH was measured through 
interviews with respondents using questionnaires, the 
study of routine report documents on immunization 
programs and observations on filling in MVMH at the 
ISP. The research respondents were 20 health cadres 
and 20 mothers who had children under 2 years old. 

Respondents came from 13 villages in 10 PHC selected 
purposively based on the lowest immunization coverage 
in Surabaya. Analysis of the impact of the MVMH 
implementation was analyzed using the Wilcoxon 
Signed Ranks Test by comparing the Complete Basic 
Immunization Coverage (CBI) coverage of routine 
immunization program reports before the application of 
MVMH in 2017 with figures when applying MVMH in 
2018 in 13 villages in 10 selected PHC. The research 
methods and instruments have passed the ethical review 
of the Health Research Ethics Committee, Faculty of 
Public Health, Universitas Airlangga Number 560/EA/
KEPK/2018.

Results

The MVMH is a medium for recording immunization 
status in a large form. This media is installed at the 
ISP so that people can see the immunization status of 
children who have and will be accepted. 

Types of vaccines recorded in Immunization House 
are tailored to the needs of the national immunization 
program. Immunization House besides recording basic 
immunizations such as HB0, BCG, Polio, Pentavalent 
and Measles Rubella (MR), also noted IPV and Booster 
for Pentavalent and MR. The Immunization House 
also records infant immunization status which includes 
complete immunizations, dropouts, and babies dying or 
moving homes.

The health cadres who were the respondents of this 
study were mostly 41-50 years old (35%), while the 
majority of mothers were 20-30 years old (60%). The 
youngest cadre is 25 years old and the oldest is 68 years 
old, while the youngest mother is 21 years old and the 
oldest is 54 years old (Table 1). 

Table 1. Age Distribution of Cadres and Mothers 
Based on Age in Surabaya, 2018

Variable Frequency (n) Percentage (%)

Cadres Age (Year)
20-30 
31-40
41-50
51-60
61-70

1
4
7
6
2

5
20
35
30
10

Total Cadres 20 100
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Mothers Age (Year)
20-30 
31-40
41-50
51-60
61-70

12
6
1
1
0

60
30
5
5
0

Total Mothers 20 100

Table 2 shows the majority of cadres has good 
knowledge (80%) and a good attitude (85%) on the 

Cont... Table 1. Age Distribution of Cadres and 
Mothers Based on Age in Surabaya, 2018

application of MVMH. The cadre knows the MVMH 
function and the type of data that must be recorded such 
as the target criteria and type of vaccine. Cadres also 
have a positive attitude towards the importance of repeat 
visits for immunization, coordination with midwives 
and recording of immunization status correctly.

Most of the mothers have good knowledge (50%) 
and a good attitude (60%) towards MVMH. Mothers 
know the benefits and types of data displayed by 
MVMH. Mothers also have a positive attitude towards 
MVMH especially in helping to remember and monitor 
their child’s immunization schedule. Only a small 
number of mothers have never seen the existence of 
MVMH at the ISP.

Table 2. Distribution of Knowledge and Attitudes of Cadres and Mothers about MVMH in Surabaya, 2018

Knowledge and Attitudes
About MVMH

Knowledge Attitudes 

(n) (%) (n) (%)

Cadres

Good 16 80 17 85

Medium 4 20 3 15

Less 0 0 0 0

Total Cadres 20 100 20 100

Mothers

Good 10 50 12 60

Medium 8 40 7 35

Less 2 10 1 5

Total Mothers 20 100 20 100

Impact of the application of MVMH in 13 villages 
in 10 health centers that have the lowest coverage in 
Surabaya is shown in Figure 2. This compares CBI 
coverage rates before the implementation of MVMH 

in 2017 and after the implementation of MVMH in 
2018. CBI coverage rates in 13 urban villages generally 
increased in 2018 after the implementation of MVMH.
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Figure 1. Differences in Complete Basic Immunization Coverage in 13 Selected Village in Surabaya, 2017 and 2018

The results of the Wilcoxon Signed Ranks Test presented in Table 3 show that there are significant differences 
between CBI numbers before and after MVMH implementation in 13 selected villages. The average CBI coverage 
of 78.81 in 2017 increased to 95.77 in 2018.

Table 3. Statistic Test of Complete Basic Immunization (CBI) Coverage in 13 Selected Villages in Surabaya, 
2017 and 2018

Variables Minimum Maximum Mean SD P value N

CBI 2017 19.80 100.30 78.81 26, 95 0.019 13

CBI 2018 87.70 106.77 95.77 5.32

Discussion

Community empowerment is a community activity 
involving cadres. Cadres produce several levels of 
community empowerment through intrapersonal and 
group communication and home visits (8).  

Cadres are agents for change who work in 
their communities to identify and overcome social 
determinants of health by mobilization (8). In developing 
countries, the role of cadres is very important to improve 
access to health services (9). The role of cadres is 
very important, even though cadres indirectly provide 
immunization. A cadre at the ISP knows more about the 
condition of the baby around the place where the baby 
lives. They are able to monitor the healthy development 
of babies every month through the ISP.

The majority of cadres who are research respondents 
are aged 40-50 years. Age is closely related to the cadre 
level of trust. The age of cadres gets older, the higher the 
confidence and awareness to provide optimal service. 
Cadres have a role as a bridge between the community 
and health workers. Cadre strength is accessibility, 
cultural, linguistic, and service sensitivity in the local 
area (10).

Cadres holding village level ISP are very important 
for health programs because it is easier to interact with 
the community, and will be an opportunity to provide 
information or advice to mothers (11). The location of 
cadre residence is also one of the factors that influence 
community involvement in community-based activities. 
Cadres who do not live in the community will have little 
chance of being accepted by the community (8). This 
condition can have an impact on the performance of 
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cadres in providing services to mothers and children as 
targets of the immunization program.

The majority of mothers in the study group were 
in the 20-30 year age group. This age group belongs to 
the adult age category. Mothers who have more than 20 
years of age tend to immunize their children compared 
to mothers less than 20 years old. Several previous 
studies have suggested that characteristic factors such as 
maternal education and age have been linked to mothers' 
knowledge and actions in immunizing their children. 
One study in China states that there is a relationship 
between the age of the mother and the child's vaccination 
status. Mothers of adulthood tend to be more aware of 
the importance of vaccination (12). Parents younger 
than 20 years show far lower knowledge and practice 
values than parents over the age of 20 (13). 

Mothers who have low knowledge do not bring and 
immunize their children at the ISP (14). Nazri et al's 
research show that mothers with positive attitudes and 
satisfaction with ISP services will have the intention to 
attend and show high attendance at the ISP. Satisfaction 
in ISP services has a greater influence on maternal 
participation than individual knowledge or attitudes. 
This shows that interventions on the quality of ISP will 
have the potential to increase maternal satisfaction so 
that it will increase their attendance at ISP (11).

A good relationship between cadres and mothers 
as a component of the community that receives health 
services can have a positive impact on the success of 
health programs. In immunization programs, Chantler 
et al. explain the importance of emphasizing a health 
system that works directly with service recipients. This 
is done to balance the supply and demand side of society. 
Interventions are not sufficiently community-based but 
must also actively involve community members. In 
community-based activities, it is important to describe 
who is involved in decision making, allocation of 
resources, and who triggers change (15).

Immunization House or My Village My Home 
(MVMH) is a community-level visual communication 
tool that provides a visual picture of infant immunization 
status in the village, where the community as a whole can 
see and follow up on immunization status for each baby 
(7). The MVMH aims to strengthen basic immunization 
coverage services, not only in terms of quantity but also 
the quality of coverage. This method helps mobilize 

community participation in basic immunization services.

CBI coverage in the selected village in Surabaya 
has increased after the implementation of MVMH in 
2018. Several studies have linked increased community 
participation in immunization with increased 
immunization coverage. The use of MVMH makes 
health workers and families more aware of immunization 
status. Positive impacts occurred in Timor-Leste where 
the coverage and number of immunized infants increased 
using MVMH (16).

Studies in India say immunization coverage in 
communities that piloted MVMH increased higher than 
overall coverage in their districts (16). The evaluation 
shows that the use of MVMH helps increase vaccination 
awareness and a sense of shared responsibility between 
health services and the community. Health workers, 
volunteers, and mothers have a positive attitude about 
MVMH. This has an impact on increasing immunization 
coverage in the community.

MVMH is a tool that can strengthen community 
participation in immunization programs. This activity 
has the potential to increase the demand for immunization 
in health services and among communities. This tool 
also has the potential to identify children who need 
an immunization, increase the accuracy of vaccination 
times, and increase coverage (16). 

Community involvement can also be done by 
community mobilization to advocate for service 
delivery. Community-based interventions through 
community involvement can be a new strategy for 
increasing immunization coverage. Health programs 
must involve the community in planning, monitoring, 
and supervision. Community participatory involvement 
can help identify immunization barriers at the village 
level and can make sustainable solutions (17). Further 
implementation and testing of the Immunization House 
or MVMH tool to increase immunization coverage and 
the participation of the people involved is feasible to be 
developed.
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Abstract

Background: In recent years, researchers become interested in studying the relationship between the 
infection of Helicobacter pylori, which affects the digestive system and causes serious diseases and the 
prevalence of infection. 

Aims: This study aims to determine the relationship between infection with this bacterium and its effects on 
some of the liver enzymes and lipid profile.

Material and Method: In this study, 50 samples were collected from the patients who visited Azadi 
Teaching Hospital and some national laboratories in Kirkuk city during the period of May 2018 to 
November 2018. After the tests were carried out, 25 infected samples were found, and 20 non-infected 
samples were considered control and completed; whereas 5 samples were for the delay. 45 samples were 
tested for diagnosing: 1) Helicobacter pylori (H. pylori); 2) The Serum Glutamic Oxaloacetic Transaminase 
(SGOT); 3) Serum Glutamic Pyruvic Transaminase (SGPT); and 4) Triglycerides (TG) and Cholesterol. The 
statistical software package was used to analyze the results of this work.

Results: This study found no significant differences between biliary disease and age and gender, but there 
was a relationship between biliary disease and age group (11-30). There was also a relationship between H.p 
infection disease and gender. The prevalence of infection among females was found to be higher than that of 
males. The effects of H.p infection on certain enzymes were also found to be non-significant, such as SGOT, 
SGPT, TG and cholesterol at (p <0.05). However, there was a decrease in the cholesterol level between the 
group of patients and the control group.

Conclusion: H. pylori infection is not directly related to gender or age as it can affect both males and 
females of all ages. It has indirect effects on liver function by affecting some liver enzymes and may change 
the levels of cholesterol and triglycerides.

Keywords: H. pylori, Liver function, lipid profile.

Introduction

H. pylori  is a Gram-negative bacterium with 
little ventilation (Microaerophilic). It colonizes the 
mucous layer in the human stomach 1, top epithelial 
cells in different sites in stomach, especially antrum 2. 
Cells of H. pylori are longitudinal (5-0.5 micrometer) 
and usually have a spiral or curved shape with (5-7) 
polarized polarity dances, allowing for active movement 
during mucus 3. It affects approximately half of the 
world’s population 4. It is a common pathogen in human, 
representing a major cause of infectious diseases, such 

as gastritis, peptic ulcer, as well as being described as 
one of the risk factors of stomach cancer 5. The World 
Health Organization (WHO) has classified it as a 
carcinogenic factor of the first class, depending on the 
results of epidemiological studies 6.

There are two ways of being infected by this 
type of bacteria. Firstly, orally which represents the 
most prevalent form in developed countries due to 
overcrowding, which leads to lower living conditions 
and the spread of unhealthy habits. Secondly, oral 
asthma, which is the most prevalent form in developing 
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countries because of poor hygienic conditions and lack 
of good awareness 7.

The family with a health history of a high rate of 
infection with this type of bacteria is exposed to have 
infections in other functions like gastric cancer gene, 
enzyme Alauriz, which is responsible for balancing the 
acidity in the stomach cavity, and those related to the 
movement 8. Diagnosis of H. pylori infection is crucial 
and can be done using several ways 9.

Infection with this bacterium still ranks among the 
common causes of dangerous infections worldwide. 
There is a strong relationship between the infection 
and risk factors related to metabolism, such as 
atherosclerosis and cardiovascular disease. However, 
it interferes with the enzymes that control the hepatic 
nerve 10–12. Therefore, this study aimed at detecting this 
bacterium serologically and determining its relationship 
to some biochemical variables related to the liver 
functions and those related to the condition of the heart 
and blood vessels represented by lipid profile in patients 
in Kirkuk city.

Materials and Method

Sampling

25 patients with H. p bacteria and 25 of them were 
used as a control group of non-infected patients. This 
study examined some of the biochemical parameters 
related to liver functions, including SGOT and SGPT 
in addition to lipid profile (TG and cholesterol) in both 
patients with H. pylori and the control group. Patients’ 
data was collected using the method of a questionnaire 
which consisted of information related to the subject, 
such as family health history of the disease, smoking and 
chronic diseases including hypertension and diabetes.

Collection of Blood Samples

The blood samples were withdrawn from the vein by 
a plastic syringe. The blood volume was (5 ml) for each 
of the studied cases. The blood samples were divided 
according to the required tests. About (2 ml) of blood was 
placed in gel using a test tube with a lid and a container 
for anticoagulation Ethylenediaminetetraacetic acid 
(EDTA). The blood sample (5 ml) was placed in a plastic 
test tube with a cap and left at (25 °C) until it was clotted 

for (15 minutes), and then placed in the centrifuge for 
(10 minutes) at (3000 rpm). After that, it was frozen (-20 
m) after it was distributed to five tubes of Abandrof until 
used for immunosuppressant and biochemical tests.

Results 

A total of 50 blood samples were collected from 
patients who were referred to hospitals and some 
laboratories in the province of Kirkuk city. The results 
of the laboratory immunological examination showed 
that 25 samples have Hp + infection represented by 
(25/45) (55.5%). Whereas 20 samples gave negative 
examination of Hp represented by (20/45) (44.4%). 
Only five out of the total samples were excluded for the 
delay in reading the result. Females were (22.45) and 
(48.8) for males (23/45) (51.1). 

There was no significant difference between H.P 
seropositive and H.P seronegative groups in relation 
to variables of age and gender (Chi-square test, p> 
0.05) (see Table 1). Table 2 lists the age groups, H. p+ 
group and the control group. The mean age was (30.98 
± 11.02). The age group (11-30) was the highest in the 
case of H. P seropositive, followed by the age group 
(31-50) and the least infected group was (51-70). The 
association between biliary disease and gender is shown 
in Table 4. The incidence of biliary infection was higher 
among females than males (14 and 11 years); while the 
highest age group was (11-30), followed by (31- 50) and 
then (51-70), as listed in Table 3. 

The results showed no significant differences among 
gender, age and biliary infection. Table 4 demonstrates 
no significant differences between patients with H.p+ 
and some liver function enzymes, such as SGOT and 
SGPT at p <0.05. Also, no significant differences 
were found between patients with H. pylori and lipids 
(triglycerides and cholesterol) at p <0.05 (see Table 5). 
However, there was a decrease in the cholesterol level 
between the group of H.p patients and the control group. 
Table 6 shows a strong correlation coefficient between 
the variables Age & TG, Age & TG, SGPT & SGoT, 
TG & Cholesterol as they were positively correlated at a 
significant level of p ≤  (0.01) **.
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Table 1: The distribution of patients infected with H. pylori and control with gender (female and male).

Sampling data Frequent No. Percent (%)

Female 22/45 48.9

Male 23/45 51.1

H.P + 25/45 55.6

H.P - 20/45 44.4

Table 2: The clinical sample of H. pylori+ and H. pylori- with age groups.

Clinical sample

Age year (± SD) 30.98± 11.02 Mean (1.073)

TotalAge group
11-30
n=45

Age group
31-50
n=20

Age group
51-70
n=3

H.p+ 14 9 2 25

H.p- 11 7 2 20

25 16 4 45

Table 3: The clinical sample with (gender and age groups).

Clinical sample Age group
11-30

Age group
31-50

Age group
51-70 Total

F 13 8 1 22

M 12 8 3 23

Table 4: Liver function in patients of serotype H.P+ and control.

Parameters level
Patients
No. = 25
Mean ± SD

Control
No. = 20
Mean ± SD

T-test value

SGPT (˂ 40) IU/l 18.1±7.893971 18.33043 ±6.220526 0.91224 NS

SGOT (˂ 40) IU/l 23.06667±6.061759 23.20952± 7.297733 0.94315 NS

P≤ ( 0.05)*, NS: non-significant

H. P+: H. pylori +

Table 5: Lipid profile in patients of serotype positive H.P and control.

Parameters level
Patients
No. = 25
Mean ± SD

Control
No. = 20
Mean ± SD

T-test value

TG ( 40 – 160 ) mg/dl 158.625 ± 74.65562 186.9615±102.0206 0.265758

Cholesterol
( 100 – 200 ) mg/dl 158.5833±35.14185 164.2308 ± 9.81789 0.596774

P≤ ( 0.05)*, NS: non-significant
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Table 6: The correlation among study 
characteristics for patients.

Inclusion characteristics R P

Age and TG 0.708 **

Age and SGPT 0.256 NS

Age and SGOT 0.151 NS

SGPT and SGOT 0.825 **

SGPT and Cholestrol 0.o41 NS

SGPT and TG 0.219 NS

TG and Cholestrol 0.692 **

SGOT and Cholestrol -0.117 NS

SGOT and Cholestrol 0.042 NS

P≤ ( 0.05)** * Correlation is significant

NS: non-significant

Discussion

The findings of this research are consistent with 
those of the study in 13, which found that 6.55% of people 
were positive for serological testing. Nevertheless, the 
current results did not agree with those of the work in 
14, which mentioned that 91% of people were positive 
for the serological test. The diversity of the immune 
response from one person to another and the period of 
exposure to injury may affect the result. The antigen 
can also be mixed with generators of other antigens 
associated with other bacteria, especially in the places 
where the disease is found 15. 

While there was no significant difference between 
Got and Gpt in both groups of patients with pylori and 
the control group who did not suffer from pylori despite 
the increased concentration of GOT for GPT in both 
infected and control groups. This finding supports the 
findings of 16. These results can be explained on the basis 
that GPT in the blood increases in the liver, pancreas, 
skeletal muscle and spleen 17,18.

H. pylori is the most common bacterial infection 
throughout the world, particularly in the developing 
countries represented by 80%. However, its prevalence 
in the developed countries is less than the developing 
ones represented by 30%1. Its prevalence among the 
population used in this study was found to be 55.6 % 
(see Table 1). Many intestinal complications may be 

developed as a result of H. pylori infection. Recently, 
several academics conducted studies on the relationship 
between H. pylori in 10 infection and atherosclerotic 
diseases like ischemic heart disease . Consistent with the 
results of this study listed in Tables 3 and 5, 55.6% of the 
total sample was H. pylori seropositive. Its prevalence 
among male and female patients was represented by 
(51.1%) and (44.4%), respectively, which was found to 
be 46.8% and 39.6%, respectively, in a related study 19. 
Results of the current study were close to those found 
in 20. 

This study found that the H. pylori seropositive case 
was found to be non-significant in serum TG (p-value 
= 0.2) and cholesterol (p-value = 0.5) through lower 
levels of TG and cholesterol were observed among the 
H. pylori seropositive cases compared with the H. pylori 
seronegative cases. There was no significant difference 
between seropositive and seronegative cases regarding 
the level of TG and Cholesterol. Results of a study 
conducted in Japan indicated that H. pylori infection 
in Japanese male patients indirectly caused changes in 
serum lipid profile 19,21,22. 

The findings conducted by Laurilaet et al. of a large 
epidemiological survey demonstrated that the level 
of TG and total cholesterol (HDL-cholesterol) was 
significantly higher (lower) in male patients with H. 
pylori infection compared with the ones without such 
infection 10. A similar study was carried out in South 
Korea; the relationship between higher levels of LDL-
cholesterol and H. pylori infection was defined 10,23.

Table 6 demonstrates that there was no correlation 
among age with SGOT and SGPT and both of SGPT 
and SGOT with TG and cholesterol. While there were 
positive significant correlations between age with TG, 
SGPT with SGOT and TG with cholesterol. These 
results were close to those of 24. The results showed 
an increase in GOT and GPT in the patients’ group 
compared with the control group, which may be due to 
the weak liver, frequent use of drugs or other diseases 
such as hepatitis 25.

Conclusion

In this article, we determined the relationship 
between infection with this bacterium and its effects 
on some of the liver enzymes and lipid profile. The 
findings demonstrated that H. pylori infection is not 
directly related to gender or age as it can affect both 
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males and females of all ages. Furthermore, it has an 
indirect impact on liver function by affecting some liver 
enzymes and may change the levels of both cholesterol 
and triglycerides. Moreover, the results showed that 
there is no significant difference between Got and Gpt in 
both groups of patients with pylori and the control group 
(who did not suffer from pylori despite the increased 
concentration of GOT for GPT in both infected and 
control groups. Besides, H. pylori are seropositive. 
Finally, its prevalence among male and female patients.
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Abstract 

Our study aims to evaluate the effects of the gold Nanoparticles on some activities of liver functions such as 
(GOT, GPT) and antioxidant (MDA and GSH) in a rabbit that treated with domperidone. Twenty-five waster 
female adult rabbit is used in this study and divided for five groups (five animals for each group). The first 
group is the control group without any treatment. The second group administrated domperidone (0.3) mg/
Kg/BW for three times a day. The third group administrated domperidone (0.3) mg/Kg/BW for three times 
a day with gold Nano particle at twice a week. The fourth group administrated gold Nano particle at (0, 05) 
mg/Kg/BW twice a week only. The fifth group administrated gold Nano particle three times a week only. 
Results of the study are showed GOT enzyme decrease significantly after the 20th day in all study groups as 
compared with the control group at (P≤0.05), and it decreased after the 30th day. And it increased after the 
40th day in the third, fourth and fifth group, while the second group doesn’t show any significant differences 
at the same time. GPT enzyme showed a significant decrease in all study groups at all times. However, 
the GPT level decreased in gold Nanoparticle treated groups. MDA showed a significant increase after the 
20thday; the third group was showed higher significant as compared with the control group at (P≤0.05), at 
30th day, MDA showed significant increases in all study groups except the second group. After40th day, 
MDA showed they increase significantly in all study groups as compared with the control group. GSH 
showed a significant decrease after 20th day in all study groups except the fifth group wherever; the fifth 
group has increased significantly as compared with control group at (P≤0.05), after 30th day.

Keyword: Nanoparticles, liver, Rabbits, Antioxidant, Domperidone.

Introduction

The 20th century witnessed widely use of chemicals 
and drugs used in treating for many different diseases, 
and these drugs are achieved great benefits for human 
beings. However, many of these chemicals and drugs 
have adverse side effects, and these side effects may be 
fatal in sometime [1].

The drugs are administrated at a calculated dose and 
for a specified period such as the dimilidone (Motylium), 
which have an antiviral effect and work as anti-dopamine 
drugs (dopamine antagonists). And the domperidone 
is inhibitor dopamine receptor and increase the speed 
of gastric contraction and increases gastric emptying 
from the food, and reduces the symptoms of nausea, 
vomiting and heartburn in the stomach, and it given a 
tablet or drink Suspension and may be suppositories. 

Many scientific revolutions make the life of the human 
is better, especially during the last two decades; the fifth 
scientific revolution is nanotechnology [2].

Nanotechnology or nanoparticle (Nanos) or Dwarf 
in English [3] refers to the measurement of a fraction 
of a thousandth of a million to all nanoparticles and 
their measurements (1-100) Nanometer. And could the 
definition of Nanotechnology is scientific applications 
that produce materials by assembling them at the 
micro level of their basic components, which is defined 
accurately as the creation and synthesis of materials 
in a scale smaller than one mm. And it is clear to us 
that Nanoscience is the science that takes care to study 
and characterize Nanoscale materials and knows it’s 
physical and chemical properties and study Phenomena 
associated with decreasing its sizes. Minimized sizes 
and measurements of nanometer materials is not a goal 
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but a scientific philosophy and qualitative scientific 
against all the physical and chemical theories that try 
tothe production of new materials called nanomaterial[4].

Nanomaterial has several forms. It is included Nano 
carbon tubes, Nanoparticles, Fluorine, Quantum dots, 
Nanofibers, nanoparticles, Nanowires, Nano compounds 
and gold Nanoparticles which were first mentioned by 
Dr Mustafa El Sayed in the latest studies in November 
2017 in one of the American universities. The scientists 
have discovered the existence of a relationship between 
the gold molecules and permeability of membranes 
lining the blood vessels (veins and arteries), which 
makes them more important and accurate and efficient 
delivery of drugs to the appropriate organ or tissue 
quickly and reduces the side effects of the drugs, and 
without any cytotoxic effects [5].

The present study aimed to know the effect of gold 
nanoparticles on rabbit which treated with domperidone 
on liver enzymes (GOT, GPT) and antioxidant 
compounds (MDA, GSH).

Material and Method

Experimental design:

(25) Waster France female adult rabbit is used in our 
study; it has weight range (1-1.5) kg, and the animals 
divided for five groups, each group consisting of five 
animals. The first group is administrated food and 
distal water only without any treatment; it is considered 
to control group. The second group administrated 
domperidone (0.3) mg/Kg/BW for three times a day. 
The third group administrated domperidone (0.3) mg/
Kg/BW for three times a day with gold Nanoparticle 
at twice a week. The fourth group administrated gold 
Nanoparticle at (0, 05) mg/Kg/BW twice a week only. 
The fifth group administrated gold Nanoparticle three 
times a week only.

Collection of samples: The samples are collected 
at four times during the experimental period as follows:

At beginning the experiment.

After 20 days of the experiment.

After 30 days of the experiment.

After 40 days of the experiment.

The last blood collection is done directly cardiac 

heart puncture without killing, wherever chloroform is 
used for animal’s anaesthesia. Taken blood size is (5) 
CC for each animal for each try; the samples are kept in 
gel tube for separation it in a centrifuge at 5000 rpm for 
15 minutes and then are kept at (-20) in Eppendorf tube 
for make biochemical test.

Biochemical tests:

GOT test: 

It is done by Elman reagent, by use Sulfosalicylic 
Acid Solution (4) % with Elman reagent; the solution 
is prepared at concentration (0.1) mill mole of 5-5dithio 
bis-2nitro benzoic in buffer phosphate solution at PH=8.

GPT test: 

It’s used for measurement of GPT enzyme in serum 
by used special kit from Randox Company (Spain) [6]. 
The methods depend on colour for measurement activity 
of the enzyme through measurement concentration of 
Hydrazone which formed from reaction with Pyruvate 
with 2.4- Dinitrophenyl- hydrazine.

Absorption is measured by used spectrophotometer 
at (546) nanometer; wherever the apparatus keeps the 
blank tube and use the solution to making the reaction.

MDA test:

It is done by used Thiobarbituric acid reaction 
according to [7] for measurement of MDA, which is the 
final product of oxidation of lipid, the test depends on 
the reaction between lipid peroxidase and Thiobarbituric 
acid in acidic media.

The used solutions are Thiobarbituric acid molar 
(0.3 gram) in 50 ml with soda at concentration 0.05 
molar then heating together. The methods are depending 
on methods of [7].

GSH test:

It is used for determination of GSH level in serum; 
it depends on Elman reagent, the used solution including 
Sulfosalicylic Acid Solution with Elman reagent, the 
solution is prepared from (0.1) mille mole of 5-5dithio 
bis-2nitro benzoic acid in media PH = 8.

Results and Discussion

(25) Waster France female adult rabbit is used 
in our study; it has weight range (1-1.5) kg, and the 
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animals divided for five groups, each group consisting 
of five animals. The first group administrated food and 
distal water only without any treatment it is considered 
to control group. The second group administrated 
domperidone (0.3) mg/Kg/BW for three times a day. 
The third group administrated domperidone (0.3) mg/
Kg/BW for three times a day with gold Nanoparticle 
at twice a week. The fourth group administrated gold 
Nanoparticle at (0, 05) mg/Kg/BW twice a week only. 
The fifth group administrated gold Nanoparticle three 
times a week only.

1. GOT enzyme activities:

Figure (1): levels of GOT enzyme in study groups.

According to figure (1), the results showed a 
significant decrease in GOT level after twenty days in 
all study groups as compared with the control group 
at (P≤0.05). After the thirty days, there is a marked 
decrease in all study groups as compared with the 
control group at (P≤0.05). After forty days, there is 
marked an increase of GOT level in the third, fourth 
and fifth group at (P≤0.05). In the fifth group showed 
higher concentration (0.33 ± 22) as compared with the 
control group at (P≤0.05). The second group don’t show 
any significant differences at the same time as compared 
with the control group at (P≤0.05), that agreement 
with[8].

GOT enzyme in treated gold Nanoparticles is 
increase due to the accumulation of gold Nanoparticles 
in liver tissues after taking it orally, due to the toxic 
effect on gold Nanoparticle on liver tissues due to the 
activity of RES [9]. The present of GOT inside the liver 
tissues results in hypertrophy of the liver cell results in 
disorder in membrane function lead to the permeability 
of water and Na due to effects of gold Nanoparticle 
lead to secretion lysozyme (water analysis), that lead 
tocytoplasm degeneration produce hepatitis and liver 
toxicity [10].

2. GPT enzyme activities:

Figure (2): levels of GPT enzyme in study groups.

According to figure (2), our results showed a 
significant decrease in GPT enzyme in all study groups 
in all times as compared with the control group at 
(P≤0.05) that agreed with [10]. And the results showed 
GPT becomes low in gold Nanoparticle groups, that 
attributed to reducing the amount of accumulated gold 
Nanoparticle when the dose is increased and continuous 
exposure to gold Nanoparticle, that indicate to active 
withdraw of gold Nanoparticle from the body, that 
agreement with [11].

3. MDA activity:

Figure (3): levels of MDA in study groups.

According to figure (3), our results showed there 
is increasingly significant in MDA level after twenty 
days. The third group was shown the highest significant 
concentration of MDA as compared with the control 
group at (P≤0.05), at (30) day there are increasingly 
significant of MDA in all study groups except the 
second group, wherever, the second group don’t have 
a significant difference at (P≤0.05). After (40) day, 
there are increasingly significant in MDA level in all 
study groups as compared with the control group at 
(P≤0.05).Increase of MDA are attributed to drugs group 
that produces free rots, wherever Explained chemical 
structure of the drugs increase the oxidation rate of the 
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body through production free radicals, and process of 
drugs metabolism results in free radicals that lead to an 
increase in the rate of lipid oxidation.That leads to an 
increase in MDA level in serum because MDA is the 
final product of lipid oxidation. MDA is a biological 
indicator for lipid oxidation. The gold Nanoparticle 
treated groups showed increase MDA level due to the 
accumulation of gold Nanoparticles in liver tissues. In 
the end, acute exposure of gold Nanoparticles results is 
genetic expression more than chronic exposure of Gold 
Nanoparticles. Stress effects remain continuous even 
after stopping administration gold Nanoparticles, that 
agreement with [11]. 

4. GSH activity: 

Figure (4): levels of GSH in study groups.

According to figure (4), the study showed a 
significant decrease in GSH level after twenty days in 
all study groups except the fifth group wherever; the 
fifth group has significant increase as compared with 
the control group at (P≤0.05).After (30) day there 
is significant GSH decrease in all study groups as 
compared with control group except the second group 
wherever it showed increase significantly as compared 
with the control group at (P≤0.05). drug. 
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wherever the drug is stimuli the body to secretions 
antioxidants for removing the toxic effects [14].

GSH is increased in gold Nanoparticle treated 
groups due to gold Nanoparticle to decrease the 
oxidation process that caused by toxic materials through 
decrease from oxidation stress and improvement of 
antioxidant activity [10]. The gold Nanoparticle is work as 
an antioxidant factor by inhibition of ROS and removes 

the free radicals, lead to increase defense antioxidant 
enzyme [13].
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Abstract

Background: Fecal incontinence is a common debilitating disorder resulting from numerous causes. It 
may result in significant secondary morbidity and disability. Anal fistulotomy, with internal or external 
sphincter incision can predispose for Fecal incontinence. Globally, it was reported an incidence rate of Fecal 
incontinence from 18 to 52% following fistulotomy. 

Aims: This study aimed to investigate the incidence Fecal incontinence in a sample of Salah Al-Deen 
General Hospital patients undergoing fistulotomy, and to assess the different risk factors associated with 
this incidence. 

Patients and Method: This is a prospective study which included 60 adults patients  who were undergone 
fistulotomy at the department of surgery Salah Al-Deen General Hospital during the period from April. 2018 
to Oct. 2018. Patients were followed up for 6 months after the surgical operation. Demographic, operative 
and clinical data were collected for all patients. During following up period, patients were divided into two 
groups: those who developed Fecal incontinence and those without Fecal incontinence. 

Results: After six month follow up, 12 out of 60 patients (20%) have developed Fecal incontinence. Three 
factors appeared to have a significant association with Fecal incontinence.  The first risk factor was patient’s 
age, with older ages (>45 years) were more susceptible for Fecal incontinence (OR= 6.0,95%CI=1.53-23.53, 
p= 0.014). Female sex was also associated with greater risk for Fecal incontinence than male sex (OR= 4.33, 
95%CI=1.13-6.61, p=0.034). Finally, high type fistula was recognized in 41.67% of patients who developed 
Fecal incontinence, while only 6.25% of patients without Fecal incontinence had high type of fistula, with a 
high significant difference (OR= 10.71, 95%CI=2.08-55.12, p=0.01).
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Introduction

Continence is one of the fundamental expectations 
and a basic element of quality of life. It reflects the 
confidence to have in place an adequate perception and 
control mechanism for stool and urine to allow for a 
conscious selection of the appropriate timing, location 
and privacy for voiding and moving the bowels. Disease 

processes or structural defects that alter any of these 
components can lead to the clinical symptom of fecal 
incontinence [1].

Fecal incontinence is defined as the involuntary loss 
of rectal contents (feces, gas) through the anal canal and 
the inability to postpone an evacuation until socially 
convenient. Attached to the definition are a time and 
age component to include a duration of the problem for 
at least one month and an age of at least 4 years with 
previously achieved control [2]. 

Depending on the method and strategy of 
assessment and the target population, such data may not 
be representative of the whole population but only reflect 
selected subsets that may be very different from other 
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population segments. Analysis of 14759 participants 
in the United States National Health and Nutrition 
Examination Survey revealed a fecal incontinence 
prevalence of 8.4% among non-institutionalized United 
States adults with an age-dependent increase over time 
[3,4]. 

There are a number of risk factors In older adults 
and children, in which constipation is also a risk factor, 
especially when it is associated with the accumulation 
of hard stool in the rectum, but constipation is rarely 
associated with fecal incontinence in young and middle-
aged people [5]. 

The second-strongest risk factor for fecal 
incontinence is having a strong urge before bowel 
movements (not just the normal warning of rectal 
fullness, but a strong, irresistible urge to evacuate) [6]. 
Strong urge sensations can be due to rectal inflammation, 
rectal resection, or anxiety [7].

There need to be structures and functions in place to 
create a dynamic barrier with sufficient outlet resistance 
against a varying range of intrarectal pressures of the 
feces at rest, or when there is an increase of the intra-
abdominal pressure, be it physiologically during a 
peristaltic wave, or during physical stress and activity: 

(1) Puborectalis sling and external anal sphincter 
(EAS): This is an array of striated muscles with slow-
twitch, fatigue-resistant muscle fibers that at the center 
and bottom of the pelvic floor. They are innervated 
by the inferior branch of the pudendal nerve (S3-S4), 
contribute to about 30%-40% of the anal resting tone 
(normal reference value: > 50 mmHg), and provide 
the voluntary sphincter contraction (squeeze pressure) 
with roughly a doubling of the resting pressure (normal 
reference value: > 100 mmHg). Puborectalis dysfunction 
results in complete incontinence, EAS dysfunction in 
impaired voluntary control (urge incontinence). 

(2) Internal anal sphincter (IAS): This smooth 
muscle represents the thickened end in continuation of 
the muscularis propria of the rectum. It has an autonomic 
innervation and contributes to an estimated 50%-55% 
of the resting tone of the anal canal. IAS dysfunction 
is associated with impaired fine tuning of fecal control 
(passive incontinence).

(3) Hemorrhoidal cushions: Under normal 
conditions, these structures provide a fine-tuning seal of 

the anal canal and can contribute to up to 10%-15% of 
the overall control. 

 (4) Configuration of anal canal: In order to achieve 
a sufficient closure, the mechanism needs an unhindered 
ability to generate a strong enough radial force with 
adequate and concentric pressure values, which are 
translated to and distributed over a sufficient length of 
the anal canal (so called high-pressure zone). The latter 
may result from previous anorectal surgery and - despite 
a seemingly normal anal pressure profile - may be 
associated with fecal leakage as capillary forces allow 
particularly liquid stool components to find their way 
out (Figure 1). 

Figure 1:  Keyhole deformity: After a previous fistulotomy, 
the anus is notpatulous but appears to have a deformity 
(arrow).

Management

The management of Fecal incontinence must be 
tailored to its clinical manifestations, address treatment 
of underlying disease, and be guided by diagnostic 
testing. 

Dietary and Pharmacologic Approaches

Modifying irregular bowel habits is often the 
cornerstone to effectively managing Fecal incontinence. 
Bowel habits must be characterized accurately to 
enable the tailoring of therapy to the bowel disturbance 
[8]. A detailed dietary history is useful for identifying 
excessive ingestion of natural or processed foods (eg, 
prunes or beverages, respectively) that contain fructose 
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or sorbitol, which may cause or aggravate diarrhea [9]. 

Pelvic Floor Exercises and Biofeedback Therapy

Pelvic floor exercises refer to the process by which 
patients are taught to squeeze the muscles surrounding 
the anal canal without contracting the abdominal wall. 
Patients are encouraged to perform these exercises 
several times a day. During each session, patients 
repetitively contract (for 10 seconds) and then relax the 
muscles, initially while sitting and then while standing.

Neuromodulation

Neuromodulation is an attractive therapeutic option 
when conservative measures fail. Neuromodulation has 
to some extent obviated the use of overlapping sphincter 
repair and more extensive surgical procedures which 
had high morbidity and poor long-term efficacy [10]. The 
mechanism of action remains to be established, but direct 
or peripheral stimulation of sacral roots modulating 
afferent or efferent central pathways controlling 
colorectal motility and perception is proposed [11].

Sacral Nerve Stimulation

The procedure is done under local or general 
anaesthesia. An electrode is placed through a sacral 
foramen S2–S4 (preferably S3) to stimulate the 
sacral nerve roots. The procedure is composed of two 
stages; first, a percutaneous nerve evaluation (PNE) 
test that is performed with one or more test leads. If 
Fecal incontinence is significantly reduced during 
the PNE test, usually by at least 50% [12], a permanent 
electrode is implanted and a pulse generator is placed 
in a gluteal pocket. The pulse generator is accessible for 
programming by external telemetry.

Posterior Tibial Nerve Modulation

The posterior tibial nerve is a mixed sensory 
motor nerve with afferent fibres originating from 
the lumbosacral dorsal roots (L4–S3). Stimulation is 
delivered transcutaneously using a plaster electrode 
(TTNS) or percutaneously using a needle electrode 
(PTNS). Various treatment protocols have been applied 
ranging from 4 weeks to 12 weeks, with scheduled 
stimulation sessions from daily to once per week. 
A comparison between stimulation regimes showed 
significantly better efficacy with more frequent 
stimulation sessions [13].

The main indication is urge Fecal incontinence 
but treatment has often been offered quite liberally 
on a trial and error basis. Two randomized controlled 
trials have evaluated the effects of peripheral 
neuromodulation versus sham but results were 
conflicting [14].

Sphincteroplasty

Sphincteroplasty to reconstruct defects in the 
external anal sphnicter has been the standard treatment 
of Fecal incontinence after documented external 
sphincter defects. Short-term improvement in Fecal 
incontinence has been reported in up to 86% of patients 
[15]. After 3 months, almost two-thirds of the patients 
reported excellent or good results with improved quality 
of life. However, several retrospective studies show 
a deterioration of the functional outcome in the long 
term. After 5–10 years, only 25–40% of the patients are 
continent.

Antegrade Continence Enema

This method aims at avoiding Fecal incontinence by 
scheduled controlled emptying of the colon. Antegrade 
irrigation is well established for Fecal incontinence in 
children with anorectal malformations or neurological 
disorders. Data on adults are fewer but long-term results 
appear to be good with a rate of success around 75%. 
Appendicostomy stenosis, leakage of mucus or intestinal 
content from the stoma and surgical site infections are 
common complications, which may require surgical 
revision [16].

Fistula in ano

A fistula-in-ano, or anal fistula, is a chronic 
abnormal track lined by granulation tissue, which 
connects internally in the anal canal or rectum (internal 
opening) and externally on the skin of the perineum or 
buttock (or vagina in women).  

Aims of the Study

This study aimed to investigate the incidence and the 
risk factors of fecal incontinence following fistulotomy 
in a sample of Salah Al-Deen General Hospital Patients.

Subjects and Method

Design and Settings

This cross sectional prospective study with included 
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a total of 60 adults patients  who were undergone 
fistulotomy at the department of surgery Salah Al-Deen 
General Hospital  during the period from April 2018 to 
October 2018. The study protocol was approved by the 
hospital Ethics Committee before it has been started. An 
Informed consent was obtained from each patient before 
he/she enrolled in the study.

Following fistulotomy operation and discharging 
from hospital, patients had a regular visits for the 
outpatients clinic for regular follow-up checking for 
a period of 6 months. During these visits, the clinical 
outcomes were assessed, and the routine follow-up 
was abolished when the patient was full continent and 
became free of surgery-related symptoms.

Data Collection

• Demographic data including age and  sex.

• Operative data including surgical technique 
and duration of surgery

• Clinical data including duration of incontinence, 
type of fistula.

Results

Demographic and Clinical Characteristics of the 
patients

Mean age of the patients was 34.8±4.9 years (range 
23-61 years), and male patients accounted for three-
fourth of patients (Table 1). Two types of fistula was 
encountered, the majority of which was of low type 
(86.67%), while high fistula represented only 13.33% 
of the cases. Mean duration of surgery was 35.4±7.3 
minutes (range 20-41 minutes). 

Table 1: demographic and clinical data of the 
patients 

Variables Value

Age, years (mean± SD) 34.8±4.9

Sex, No(%)
Male
Female

45(75%)
15(25%)

Type of fistula, No(%)
Low type
High type

52(86.67%)
8(13.33%)

Duration of Surgery, min (mean± SD) 35.4±7.3

Incidence of Fecal Incontinence

After six month follow up, 12 out of 60 patients 
(20%)  have developed fecal incontinence (Figure 2). 

Figure 2: Incidence of fecal incontinence among patients 
undergone fistulotomy

Risk Factors for Fecal Incontinence 

 Table 2 shows the association of different risk 
factors with the incidence of Fecal incontinence. Out 
of seven included risk factors, three factors appeared 
to have a significant association. The proportion of 
older ages (>45 years) was higher among patients who 
developed Fecal incontinence compared with those 
without such a complication (66.67% versus 25%) with 
a significant difference (OR= 6.0,95%CI=1.53-23.53, 
p= 0.014). 

     Likewise, 50% of patients with Fecal incontinence 
were females compared with only 18.75% among those 
without Fecal incontinence, with a significant difference 
(OR= 4.33, 95%CI=1.13-6.61, p=0.034).

      Finally, high type fistula was recognized in 
41.67% of patients who developed fecal incontinence, 
while only 6.25% of patients without Fecal incontinence 
had this type of fistula, with a high significant difference 
(OR= 10.71, 95%CI=2.08-55.12, p=0.01).

The other risk factors seems to have no association 
with the incidence of Fecal incontinence. 58.33% of 
patients with Fecal incontinence have been subjected 
to longer operational time compared with 41.67% of 
patients without Fecal incontinence with no significant 
difference.
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Table 2: Risk factors for fecal incontinence 

Variables Patients with incontinence
(n=12)

Patients without 
incontinence
(n=48)

P- value OR(95%CI)

Age, years
≤45
>45

4(33.33%)
8(66.67%)

36(75%)
12(25%) 0.014 1.0

6.0(1.53-23.53)
Sex, No(%)
Male
Female

6(50%)
6(50%)

39(81.25%)
9(18.75%) 0.034 1.0

4.33(1.13-6.61)

Type of fistula, No(%)
Low type
High type

7(58.33%)
5(41.67%)

45(93.75%)
3(6.25%) 0.01 1.0

10.71(2.08-55.12)

Duration of Surgery, min 
(mean± SD)
≤ 30
>30

5(41.67%)
7(58.33%)

28(58.33%)
20(41.67%) 0.299 1.0

1.96(0.54-7.07)

Discussion

The current study aimed to investigate the incidence 
of Fecal incontinence following fistulotomy. The results 
indicated that 20% of patients had developed Fecal 
incontinence with a different degrees of severity within 
6 months follow up. This result is in accordance with a 
Japanese prospective study including 148 patients with 
intersphincteric fistula who underwent fistulotomy. The 
mean follow up period for this series was 12 months 
during which 30 patients (20.3%) developed Fecal 
incontinence [17].

More recently, Abbas [18] , retrospectively 
investigated 179 American patients for the outcome of 
anal fistula after fistulotomy. Only 19 patients (15.6%) 
had developed fecal incontinence for feces and another 
for gases after a median follow up of 53 days.  

Conclusions

1. Overall the incidence of fecal incontinence 
following fistulotomy in Tikrit center is 
comparable with the most other international 
centers .

2. The most important risk factors for fecal 
incontinence following fistulotomy old ages, 
female gender and high transsphentric fistula. 
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Abstract

Higher education programs need to be evaluated and reviewed quantitatively and qualitatively. The 
sensitivity and importance of the role of graduate nursing and midwifery graduates of the researcher has 
been to review the present review with the aim of identifying the problems in this field in view of achieving 
the high goals in this regard. In this overview, internal and external databases such as pubmed, scopus, SID, 
magiran, SCI, medlib were used to access internal resources. Published articles were searched and data were 
analyzed using meta-analyzing method. In the initial search with the keywords of nursing and midwifery, 
higher education in nursing and meta-analysis and their equivalent in English, a total of 135 studies were 
found. In the final review, titles and abstracts were 13 articles related to the main subject of this study and 
were selected for review. The findings were discussed in terms of syllabus related to the curriculum, faculty, 
students and faculty politics. Knowledge of nursing and midwifery graduates in need of review and reform 
based on the needs of the community. This requires the underlying pathology of course, examine gaps and 
needs in the health system, given the problems of clinical and health care system of the country.

Keywords: Postgraduate Nursing, Higher Education in Nursing.

Introduction

In recent years, universities have faced increasing 
demand for graduate students1,2. But besides this, 
challenges such as educating students at this important 
educational stage have always been the brainchild of 
professionals and nursing professional experts in the 
direction of the challenges of evolving pathways and 
improving the professional position of the profession 
3. Graduate courses in nursing are part of the higher 
education in this profession, which results in the award 
of degrees 4, and the purpose of which is to educate 
individuals who, by focusing on scientific works in 
particular fields 5 and familiarizing themselves with 
advanced methods of research and access to The newest 
foundations of education and research can be effective 
in innovating scientific and research fields in meeting 
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the needs of the country and the widening of knowledge 
in their field of study and gaining new knowledge in the 
knowledge world 6,7. Postgraduate programs in nursing 
and midwifery are expanding around the world 8, and 
graduates of this section, as nurses and midwives, are 
expected to be in sight and ability to take care of nursing 
and midwifery in the health system 9 and as agents for 
the advancement of nursing and midwifery, professional 
counselors, as well as future nursing educators and 
researchers 10,11. Also, given the rapid and progressive 
changes that occur at the community level, the nursing 
health and care system 12, special attention is paid to the 
education and training of this educational level, which 
can enhance the quality of provided care 9. According 
to Jahanpour et al. 13, promoting the principles of 
professional performance through proper education is 
one of the best ways to strengthen the trust of people 
in nurses. Although nurses’ education in these sections 
has had a lot of positive consequences for occupations 
and health care system14, in this regard, with the 
development of nursing education and the growth of a 
few graduate nursing students, there has always been a 
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concern such as ensuring adequacy Graduation has been 
at this stage 15. Because the existence of high quality 
programs facilitates the training of students with a 
sufficient and efficient level 16. In Iran, the knowledge 
gained from studying at the highest level of nursing 
education is limited to academic boundaries and the 
practical application of learned studies in the clinical 
field is neglected 17,18. The sensitivity and importance 
of the role of Graduate Graduate Nursing Graduates of 
the researcher has made the present study to identify 
and identify problems related to existing gap in order to 
facilitate obstacles and problems.

Materials and Method

In order to access internal resources, various internal 
and external databases including Elsevier, Scopus, SID, 
Magiran, Medlib and Pubmed were used. Key terms used 
included nursing education, higher education in nursing, 
and meta-analysis. Keywords were searched in title and 
abstract. The criteria for selecting the keywords in the 
title and abstract of the articles and their relevance to 
the subject of research. The referrals of the articles that 
were finally included in the study were also manually 
reviewed so that related resources that might have not 
been retrieved in electronic search. To enter the study 
are evaluated. Articles were collected without regard to 
temporal and linguistic limits. The criteria for entering 
the study were evaluated. Considering the problems 
encountered in postgraduate nursing education in Iran, 
internal researches related to Iranian researchers were 
used. In their studies, the problems of this course were 
discussed by the nursing and midwifery supervisor. 
There were also other entry criteria for studies to make 
their entire text available. Theses, letters to the editor and 
abstracts of the articles of the conferences were deleted 
from the search results. In order to evaluate the quality 
of the collected papers, two researchers reviewed the 
articles in terms of title, abstract, introduction, method 
of work, results, discussion and supporting sources. All 
the ethical issues necessary for the correct use of the 
extracted articles and the standards for publishing the 
work have been observed.

Findings

A total of 135 studies were found in which 68 studies 
were omitted due to the fact that they were not related to 
the studying of the study cycle. 67 studies were studied 
more precisely, of which 16 studied undergraduate 

studies and 38 did not study the problems of nursing 
degree. Finally, 13 articles were reviewed. The figure 
shows a PRISMA graph of the article search method.

Figure 1. The process of searching and selecting articles to 
study

Discussion 

The field of nursing is practical, so graduates of this 
section of nursing care should consider themselves as 
one of the goals of the team responsible for analyzing 
and analyzing the problems of nursing and providing 
appropriate solutions professionally and at the highest 
levels of clinical education, without having strong 
syllabus based on clinical knowledge. There are 
many experts in the educational programs, there is no 
interaction with the activities in the fields, problems 
and clinical care. Most of the postgraduate nursing 
lessons such as research methods, statistics, theoretical 
development, philosophy of science and so on are 
focused on nursing issues. In this regard, the mission of 
the Nursing Graduate Program of some universities has 
changed the direction of training nursing experts and the 
program Study on analytic strategies and management 
of social, ethical, cultural, economic and political 
problems related to nursing and care. Have the lead 19. 
It also seems that the curriculum is not in accordance 
with the needs of the community. To do research, the 
repetition of the content of the curriculum and its 
overlap with the units trained in the undergraduate 
degree, and the lack of foreign language curriculum 
units is another problem in the curriculum 20. It can also 
be deduced that passing units such as research methods 
in nursing and education requires prerequisites such as 
sociology and anthropology, because nursing goals and 
objectives are influenced by humanities and sociology, 
which can be attributed to increased learners’ Have a 
great deal 21. One of the other issues is the inadequacy 
of the quantity and quality of the curriculum related to 
theories. The low number of syllabus and the lack of it 
is critically evaluated due to the fact that by increasing 
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theoretical courses and teaching them conceptually and 
modeling for nursing phenomena and testing them in the 
real world adds to the quality of education in this field. It 
seems that the specialization of educational tendencies 
makes this educational level much more practical and 
leads to the clinic, providing the needs of patients 
and people in the community and contributes to the 
objectivity of nursing education to students, and the use 
of professors and faculty members from The benefits 
of this type of educational quality are no exception and 
are more capable and effective than before 22. Having 
autonomy in choosing courses, in addition to increasing 
the motivation, efficiency and effectiveness of the 
course, has led to a variety of education in this period, 
and also has led graduates to play a more effective role 
in meeting the needs of their community 23. It is very 
important from the point of view of students that such 
conditions are very important because they can save 
time and choose rich studies related to their treatise. 
The curriculum is one of the main components of a 
formal education system 24, because this component 
deliberately provides special educational experiences for 
promotion and excellence in various aspects that ignore 
the attention to clinical matters, which is one of the most 
important aspects of this dimension, and the focus This 
post-graduate work can have a significant impact on 
the efficiency of the workforce 25,26. The merits of the 
professors have influenced one of the factors to improve 
the course and the lack of sufficient time to guide the 
dissertation by teachers is one of the major issues in 
this regard 27. Inadequate knowledge and skills and lack 
of proper feedback from the professors in the field of 
research and development of courses to students and 
the presentation of heavy assignments and timekeeping 
with the goals and objectives of the course as well as 
the lack of presentation of the ideas of the teachers were 
considered as important faculty weaknesses 28,29. The 
lack of a presence or some of the professors in some 
classes and workshops related to the challenges and 
the ceremonial roles of the professors of counseling. 
The second guide and the lack of consistency between 
some of the findings with the changing developments 
of teaching some of the applied level (such as statistics) 
were among other issues faced by faculty members 30,31. 
Teaching traditional methods and scholarship through 
professors cannot be responsive to scholars who in the 
future can analyze and analyze the problem as one of 
the thinkers 32. The faculty members are limited and 
along with the time limit for the empowerment of the 

relevant faculty 33, the attraction of faculty members 
and the professorship of teachers on the content and 
teaching methods can facilitate these problems 34. Lack 
of adequate financial resources and support for student 
research, inadequate technical staff and school support, 
inadequate physical environment, lack of resources and 
appropriate access to the library and electronic resources 
undoubtedly affect the promotion of research and 
education fields of graduates 35 and the lack of adequate 
training seminars and courses It adds and conducts the 
necessary examinations to direct the dissertation to the 
extent of these problems 36.

Conclusion

Assessment of the quantitative and qualitative 
issues of the various levels of education, especially the 
postgraduate nursing, Nursing will be. High-quality 
programs will provide high-quality students today 
and high-quality nurses for the future. Educational 
institutions can provide a quality curriculum to be able 
to provide a quality curriculum; also, attention should be 
paid to issues related to clinical practice. Consideration 
should be given to the quality of teaching by professors 
Student-related requirements and institution-
building policies can provide a high quality academic 
experience for graduates of this section of nursing care. 
Undoubtedly, more attention is being paid to this aspect 
of nursing care in order to achieve long-term goals in 
the field; hence, it is hoped that more attention from the 
authorities is given to solving the issues examined for 
the realization of the goals in fact.
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Abstract

Folate (vitamin B9) is an vital nutrient that is essential for DNA replication. Also, in the  range of enzymatic 
reactions involved in amino acid synthesis and vitamin metabolism as a substrate. Vitamin B12 is also 
known as cobalamin. It is present in number of forms including cyano-, methyl-, deoxyadenosyl- and 
hydroxy-cobalamin. This study included 50 pregnant women enrolled at Al-Karkh Materuity hospital in 
December 2019 to June 2019. Fasting blood (n=25) was collected by a single puncture form cases (either 
showed vitamin B9 or B12 deficiency) and healthy participants (n=25) after obtaining informed consent. 
The parameters like child birth weight, type of delivery and duration of pregnancy was recorded. The 
fasting blood was collected (2ml) in the plain vacutainers from the vein after getting oral consent from the 
participants. Serum vitamin B9 (folate) and vitamin B12 content were estimated by commercially available 
kits (Sigma, USA). The unpaired t-test was done to estimate the statistical significance using GraphPad 
Instat (3.0, Trial Version). Compared to the healthy control, women with low vitamin B9 levels showed 
significant (p≤0.0001) decrease in the fetus weight. Similarly, B12 deficient women showed decreases in 
child birth weight as compared to healthy control. Vitamin B9 was found to be 174.38213±85.17 pmol/l in 
the healthy control while it was 119.8785±25.81pmol/l in the B9 deficient participants. The vitamin B12 
content was significantly lower (211.649±31.71pg/ml) in the B12 deficient group as compared to healthy 
control (401.472±58.94 pg/ml). From the present study, we can conclude that the vitamin B9 nad B12 are 
very essentical in the fetus growth and development. The supplementation should the start before planning 
the pregnanacy. The folate (Vitamin B9) and vitamin B12 are negatively associated with the pregnancy 
complications.

Keywords: Vitamin B9, Vitamin B12, pregnancy outcome, carbon metabolism, child birth weight 

Introduction

Various vitamin B plays a vibrant role in one 
carbon metabolism, which is essential for the general 
healthy pregnancy and predominantly for fetal growth1. 
Folate (vitamin B9) is an vital nutrient that is essential 
for DNA replication. Also, in the  range of enzymatic 
reactions involved in amino acid synthesis and 
vitamin metabolism as a substrate2. Vitamin B9 aids in 
pregnancy. It is important to prevent neural tube defect 
like of brain and spinal cord defect. It is generally 
prescribed in pregnancy and also when women starts 
trying to conceive3. 

Vitamin B12 is also known as cobalamin. It 
is present in number of forms including cyano-, 
methyl-, deoxyadenosyl- and hydroxy-cobalamin. In 

serum vitamin B12 is bound to proteins, and known 
as transcobalamins (TC)4. Vitamin B12 is necessary 
for methylation process, which is required for DNA 
and cell metabolism. Vitamin B12  is water soluble 
vitamin, which plays a important role in neuronal health 
and haematopoiesis.  It also plays role in antioxidant 
properties. Vitamin B12 is bound to protein, which is  
cleaved by gastric mucosa. It is secreted in bile and 
reabsorbed by enterohepatic circulation and excreted 
via faeces4.

The process of red blood cells formation is known 
as erythropoiesis  and it occurs in the hematopoietic 
tissue of the bone marrow. It required several nutrients. 
But, folate, cobalamin (vitamin B12), and iron are 
most essentials for this process5. It is well known that 
the dietary supplementation with folic acid during the 
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time of conception greatly reduces the risk of NTD in 
the offspring6-8. Very few reports are available from the 
Iraq about the correlation of vitamins and pregnancy9. 
Since, vitamins are playing very important role in the 
fetus development. Hence, there is an urgent need to 
study the serum vitamin B9 and B12 levels and correlate 
this with pregnancy outcome. The present study aims 
to study the correlation between the serum B12 and 
blood hemoglobin as well as serum glucose levels and 
pregnancy outcome in the Iraqi women.

Material and Method

Study design

This study included 50 pregnant women enrolled at 
Al-Karkh Materuity hospital in December 2019 to June 
2019. The pregnant women with 24rd to 25th gestational 
week were included in the present study. The test was 
performed at Al-Karkh Materuity hospital. Fasting 
blood (n=25) was collected by a single puncture form 
cases (either showed vitamin B9 or B12 deficiency) and 
healthy participants (n=25) after obtaining informed 
consent. The parameters like child birth weight, type of 
delivery and duration of pregnancy was recorded.

Blood collection and serum separation

The fasting blood was collected (2ml) in the plain 
vacutainers from the vein after getting oral consent 
from the participants. The samples were kept at room 
temperature for 30min. Followed by the centrifugation 
at 3000rpm for 15min. The serum was separated and 
kept at -20°C for further study.

Biomarkers Determined

Serum vitamin  B9 (folate) and vitamin B12 content 
were estimated by commercially available kits (Sigma, 
USA).

Statistical analysis

The results were depicted as Mean ± Standard 
Error (SE). The unpaired t-test was done to estimate the 
statistical significance using GraphPad Instat (3.0, Trial 
Version).

Results

Serum B9 and B12 levels of participants

Compared to the healthy control, women with 
low vitamin B9 levels showed significant (p≤0.0001) 

decrease in the fetus weight. Similarly, B12 deficient 
women showed decreases in child birth weight as 
compared to healthy control. Vitamin B9 was found 
to be 174.38213±85.17 pmol/l in the Healthy control 
while it was 119.8785±25.81pmol/l in the B9 deficient 
participants. Serum B9 levels of both the groups is 
depicted in the Figure 1.

Figure 1: Serum vitamin B9 levels of enrolled women

Results are represented as mean±standred error. 
The high glucose women group showed p≤0.05 as 
compared to healthy control (unpaired two-tailed test).

The vitamin B12 content of enrolled women was 
depicted in the Figure 2. The vitamin B12 content 
was significantly lower (211.649±31.71pg/ml) in the 
B12 deficient group as compared to healthy control 
(401.472±58.94 pg/ml). It was observed that the women 
with B12 deficiency lead to the premature delivery. 
These women are given appropriate supplementation of 
B12 externally. Hence, none of the deliver child showed 
any birth defect. From the present study, the fetus birth 
weight is negatively correlated with the presence of 
vitamin B12 deficiency.

Figure 2: vitamin B12 content of enrolled patients 

Results are represented as mean±standred error. 
The high glucose women group showed p<0.001 as 
compared to healthy control (unpaired two-tailed test).
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Discussion

So far in vitro studies have demonstrated 
that supplementation of physiologically balanced 
concentration of cyanocobalamine decreases superoxide 
levels in human aortic endothelial cells10. In vitro and 
in vivo studies has revealed that deficiency of folate 
causes expression of chromosomal fragile sites. There 
is excessive deposition of uracil in DNA, chromosome 
breakage, and DNA hypomethlation11. In human 
intervention studies it has been demonstrated that 
DNA hypomethlation, chromosome damage and uracil 
incorporation is minimized when folate concentration is 
higher. In human intervention it has been observed that 
plasma concentration of vitamin B12 above 300pmol/L 
may minimize micronucleus formation11. 

In a randomized placebo controlled clinical trial, it 
was observed that in preganant womens with gestation 
age less than 14 weeks increased the B12 status of both 
mother and child12. Many reports have suggested that 
vitamin B-12 status in women countries that is poor 
and have limited resources. In 113 Guatemalan women, 
low plasma vitamin B-12 and low breast milk B12 
concentration are significantly associated with infant 
urinary MMA. In Mumbai, India, it was found that mean 
serum vitamin B-12 concentration in lacto-vegetarian 
women was lower than that of nonvegetarian women. 
Another study from Mumbai, revealed that mean plasma 
vitamin B-12 in pregnant nonanemic women was 50.2 
vs. 131.3 pmol/L in nonpregnant women (P < 0.001). Of 
note, vitamin B-12 concentrations in all of the groups 
reported in these studies were generally low12.

The folate intake markly decreases the risk of 
neural tube defects, other malformations and perhaps, 
pregnancy complications13. In the present study, some 
women showed a vitamin B12 deficiency. Many 
reports are suggest that the folate have beneficial role 
on the a vitamin B12-dependent enzyme that converts 
homocysteine to methionine and their by its synthesis. 
Insignificant vitamin B12 deficiency is common during 
pregnancy. About 38% women showed low B12 
levels during delivery due to increased fetal demand 
over gestation14. Sometimes, B12 deficiency remains 
unrecognized, if anemia is misguidedly recognized to 
other causes such as physiologic hemodilution or iron 
deficiency which may lead to peripheral neuropathy, 
severe anemia, cognitive decline, and a range of 
neuropsychiatric manifestations. It may also marked 

with thrombocytopenia and microangiopathic hemolytic 
anemia, low platelet count (HELLP) syndrome, elevated 
liver enzymes, and thrombotic thrombocytopenic15-17. 
Both, Folate (Vitamin B9) and vitamin B12 are 
negatively associated with the pregnancy complications.

Conclusions

From the present study, we can conclude that the 
vitamin B9 nad B12 are very essentical in the fetus 
growth and development. The supplementation should 
the start before planning the pregnanacy. The folate 
(Vitamin B9) and vitamin B12 are negatively associated 
with the pregnancy complications.
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Abstract

Background:-The aim of the study was to determine the protective effect for the water extract of the leaves 
of the rosemary plant and vitamin E in reducing the oxidative stress induced by cholesterol and the activation 
of antioxidants in New Zealand white rabbits.

Material and Method: A total of 24 rabbits were distributed randomly to 4 equal groups 1 control, rabbits 
fed a diet rich in cholesterol (1% g/kg)  and 3 treated groups (2nd group fed diet supplemented with rosemary 
extract 50 g / kg of animal weight, 3rd group fed diet supplemented with 50 mg / kg  of  Vitamin  E, while 4th  
group fed diet supplemented with a mixture of vit E, for 30 days. Blood samples were taken for laboratory 
tests. 

Results:The results showed that in the second, third and fourth groups showed a significant decrease  at level( 
p≤0.01) in the concentration of total cholesterol, triglycerides, high-density lipoproteins, lipoproteins, low 
density, lipid concentration, and very low density, comparative with cholesterol control group while showed 
glutathione levels were increased (p≤0.01) with 3treated groups, while malondialdehyde was obviously 
decreased compared with the cholesterol control group.. 

Conclusion:-We conclude from the above that the studied transactions have a preventive role against the 
negative effect of excessive increase in the level of harmful fats on physiological and biochemical variables.

Keywords: Rosmarinus officinalis, rabbits, blood biochemical constituents, Hyperlipidemic; Antioxidants.
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Introduction

Hyperglycemia is defined as high plasma 
concentrations such as total cholesterol, triglycerides, 
low-density lipoproteins, lipoproteins very low 
density lipids  and low concentrations of  high-density 
lipoproteins (1). It is one of health problems that effects 
on people’s lives through close association with diseases 
such as atherosclerosis and coronary heart diseases 
which considered as one of the most common cause  
for death in the world (2) .Modern medicinal plants have 
raised many concerns through their use in therapy (3).

Rosemamine officinalis is a plant herb that grows in 
the Mediterranean basin. The plant is spread around the 
world due to its diverse uses and the rosemary extract 
has been widely used for its anti-oxidant activity(4-5). 
These characteristics are attributed to the presence of 
the rosemary plant containing phenolic compounds(6).                             

Recent studies have confirmed the ability of 
unsaturated monounsaturated fatty acids to reduce 
heart disease by reducing lipid images, inhibiting 
lipoprotein oxidation, lowering density and stimulating 
antioxidants in the body(7). Vitamin E is one of the fat-
soluble antioxidants that stop producing the types of 
ROS reactions that have been formed when increasing 
fat levels and helps to prevent or delay chronic diseases 
associated with free radicals (8).
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Vitamin E is one of the most important natural 
antioxidants that works against oxidative stress.(9-10) .The 
objective of the study was to know the positive effects 
of the use of the water extract of rosemary leaves and 
vitamin E in the prevention of the negative effects of the 
developed hyperhidrosis

Materials and Method

The collected specimens were extracted or cold-
watered in the cold water method. In accordance with 
the study received (11), the plant’s ability to sweep the 
free radicals was measured using Liu and others (12). In 
this experiment, 24 young New Zealand White rabbits 
(NZW) male rabbits ranged between 8-10 months and 
weights 500-750 g were raised in the animal unit of the 
Faculty of Veterinary Medicine - University of Tikrit. 
These animals were subjected to laboratory conditions 
and fed to the ration  allocated to it during the duration 
of the experiment 30 days after the addition was added 
pure white cholesterol powder supplied by the company 
BDH English, And mixed with the diet by 1% g / kg(13). 
Vitamin E was used from the Indian company and at a 
concentration of 50 mg / g body weight, according to(14).

In first group, rabbits fed a diet rich in cholesterol (1% 
g/kg) with drinking water for 30 days while the second 
group was treated with cholesterol and the water extract 
of the rosemary leaves was treated with cholesterol (1% 
g / kg) of the bush and the rosemary extract 50 g / kg of 
animal weight during the experiment period. While the 
third group which  treated by cholesterol and Vitamin  
E , cholesterol (1% g / kg)  from ration and  50 mg / 
kg  of  Vitamin  E due  period of experiment, while  the 
fourth  group which treated by cholesterol and the water 
extract of the rosemary leaves with Vitamin  E treated 
by cholesterol (1% g / kg) of ration with 50 g / kg the 
water extract of the rosemary leaves and  50 mg / kg  
of  Vitamin  E due  period of experiment. The blood 
samples were collected by cutting the jugular vein , 
the blood was placed in the test tubes for 30 minutes. 

The samples were then separated using a centrifuge at 
3000 cycles per minute for 10 minutes. Put  the samples 
in refrigerator until make the biochemical tests which 
consist from  Cholesterol, triglycerides and high-density 
lipoproteins (through the use of several ready-made 
analyzes at the Spanish Biosystems) and Glutathione 
(the concentration of glutathione in the blood serum 
was estimated using method of the Al- Elmans and 
almanoaldehyde (MDA) used to estimate the effect of 
the TBA-based.   interaction with MDA (15-16)

Statistical Analysis

Used the SPSS version 16 statistical analysis 
program. for determined All data, P-value of ( p<0.01) 
was considered for significant differences among groups 
and the comparison of means was made  by using 
Duncan’s Multiple Range Test(17).

Results and Discussion

 The results in table showed a significant decrease 
at levels of cholesterol, triglyceride, high density 
lipoprotein, the density and concentration of lipoprotein 
is very low ( p≤0.01) in the male groups of rabbits fed 
high cholesterol diets with  the water extract of the 
rosemary leaves , vitamin E concentration and the water 
extract with vitamin E significantly decreased the level 
compared with the control group treated with cholesterol. 
The results also showed that significant increase at 
level(p≤0.01) in  the level of glutathione was increased 
in 3 treated groups of male rabbits fed a cholesterol-rich 
diet compared to the control group with cholesterol. The 
results also showed  found  a significant decrease in the 
concentration of almanoaldehyde  in the groups of male 
rabbits, which were fed a high cholesterol-rich diet and 
treated  by  water extract of the rosemary leaves with 
concentration (50 g / kg of animal weight) , vitamin E 
(50 mg / kg  ) and the water extract with   vitamin E was 
significantly decreased compared with the control group 
treated with 

Table (1): Effect of rosemary and vitamin E on serum lipid profile, lipid peroxidation product and 
antioxidant in male white New Zealand rabbits.

Parameters Group1 Group2 Group3 Group4

Cholesterol   (mg/dl) 153.75 89.23 112.87 117.53

Triglycerides (mg/dl) 51.44 36.51 33.57 27.04
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HDL-c      (mg/dl) 84.72 56.14 62.51 71. 09

LDL-c       (mg/dl) 57.94 36.39 48.05 39.19

VLDL-c     (mg/dl) 11.08 7.71 8.31 6.81

GSH)   μmole/L( 0.82 1.05 0.97 0.99

MDA)   μmole/L( 38.56 14.41 11.81 13.46
cholesterol. 

 -standard deviation =(p<0.01)

 Ibanez etal., (18) reported that the water extract of the 
rosemary plant contains effective chemical compounds 
such as Rosmarinic acid and carmosic acid, which are 
antioxidants that have the ability to free radicals, prevent 
oxidative stress and reduce oxidation of harmful fats(19).                  

As well as the ability of these compounds for  convert 
saturated fatty acids into unsaturated monounsaturated 
fatty acids and reduce the release of cholesterol and 
triglycerides from the liver to the bloodstream and thus 
lower the level of LDL-C and VLDL-c(20), as well as the 
importance of active compounds in the plant to increase 
the level of glutathione antioxidants and to reduce 
concentrations of almanoaldehyde (21). 

Vitamin E is an antioxidant that has the ability to 
inhibit the production of free radicals resulting from 
fat oxidation (22). While the study confirmed the ability 
of the vitamin to improve antioxidants of glutathione 
and reduce the concentrations of almanoaldehyde  and 
these results agree with what reached the researchers(23).  

Maggi-Capeyronetal.,2002 (24) reported that the water 
extract of the rosemary plant contains effective chemical 
compounds such as (Carmosic acid, Rosmarinic acid)
with antioxidant activity through its ability to clearing 
free radicals, prevent oxidative stress and reduce fat 
oxidation (25),and reduced from liberalization Cholesterol, 
triglycerides, VLDL-C, LDL-C (26), as well as the 
importance of effective compounds in the water extract 
to increase the level of glutathione and reduce the level 
of MDA (27).  While the study confirmed the ability of 
vitamin E with the plant extract to reduce fat oxidation 
and improve the antioxidants of glutathione and this 
study agreed with, that the water extract of leaves of 
rosemary plant has antioxidants So effective vitamin E 
supplementation with these compounds reduced MDA 
levels and increased glutathione level(28-29).

Cont... Table (1): Effect of rosemary and vitamin E on serum lipid profile, lipid peroxidation product and 
antioxidant in male white New Zealand rabbits.

Conclusions

We conclude the importance of rosemary plant in 
the prevention and reduction of diseases resulting from 
high levels of harmful fats such as heart disease and 
arteriosclerosis due to the high capacity of the plant in 
the clearing of free radicals and reduction of  oxidative 
stress .
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Abstract

The population genetic data and forensic parameters of 15-chromosome short tandem repeat (STR) 
loci(D3S1358, vWA, FGA, D8S1179, D21S11, D18S51, D5S818, D13S317, D7S820, TH01, TPOX, 
CSF1PO, D19S433, D2S1338, D16S539)  in Najaf city of Iraq are presented. These loci were detected 
in a sample of 108 (67 males and 41 females) unrelated healthy individuals. We observed alleles at 15-
STR loci using the AmpFlSTR1® Identifiler™ PCR Amplification Kit from Applied Biosystems, The allele 
frequency spectrum detected in the sample were compared to allele frequencies from three Iraq provinces 
(Diyala, wasit,, and Anbar). Significant global differences in allele frequencies were detected. In our study 
can be Observed heterozygosity (HO) genotype frequencies and expected heterozygosity (HE) was detected 
in all 15 markers according to Hardy-Weinberg equilibrium (HWE) the highest heterozygosity is observed 
for D21S1338 (0.86441) as well as the smallest heterozygosity value is obtained for TPOX (65.00%) These 
allele frequency databases are suitable for the purpose of identification in paternity or forensic investigations. 
The combined Matching Probability (CMP) using the 15 STR genetic loci in Iraqi population was estimated 
at 1 in 8.62157-18 and the Combined Discrimination Power (CDP) was over than 0.9999999, Combined 
Exclusion Probability (CEP) was 0.999994 which should be sufficient for the identification of any individual. 
In the end we noticed an 7 locus are non-significant when compared with Hardy- Weinberg (P > 0.05) and 
the locus are D8S1179, D21S11, D7S820, CSF1PO, D13S317, D16S539, and TPOX.

Keywords: Najaf city / Iraq; Forensic; DNA marker; Allele frequencies

Introduction

Iraq is a country in western Asia, it has a population 
of 30,399,572 [1] (July 2011 estimation). Individuals for 
this study were sampled from Najaf province; it is a city 
in central Iraq about 160 km (roughly 100 miles) south 
of Iraq’s capital. Its estimated population in 2013 was 
1,000,000 people from Wikipedia [1]. Short tandem repeat 
(STR) polymorphisms have been firmly established 
as standard DNA marker systems since more than 15 
years both in forensic stain typing and in paternity and 
kinship testing [2], (STRs) are nucleotides sequences 
with repeat motifs of variable lengths (2 to 8bp) that 
are polymorphic (i.e. number of repeats varies between 
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individuals) [3], and have alleles that are generally less 
than 350 bp long. A large number of STR loci have been 
characterized [4].Therefore the use of STRs depends 
on the allele frequencies [5]. The discriminating power 
of multiplexed STR markers is very high compared to 
RFLP methods, and with proper use of the population 
databases, estimates of match probability approach 1 in 
one billion [6]. In STR analysis, a PCR is performed using 
primers on each side of the microsatellite, followed by 
electrophoresis and detection of fragment lengths [7]. 

This study was performed to establish allele 
frequency databases of the Najaf Iraqi populations for 
forensic and paternity testing purposes and to allow 
comparison with earlier studies of Middle province, 
Middle Eastern regions and others countries. 

Materials and Method

Population: Buccul swabs were collected from 108 

DOI Number: 10.5958/0973-9130.2019.00353.0 
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unrelated Iraqi (Najaf province) healthy individuals.

DNA extraction: Samples were extracted using 
a PrepFiler Forensic DNA Extraction Kit (Applied 
Biosystems, Foster City, CA).

Real- Time PCR Amplification: For DNA 
quantification detection, the buccul swabs samples 
(n= 108) from different healthy individuals volumes 
were measured using multiplex Real-time PCR assay. 
Amplification reactions were performed on a 7500 fast 
Real-Time PCR System and the data were analyzed with 
the 7500 fast System SDS software v2.0.5 (Applied 
Biosystems, Foster City, CA) [7].

Amplification for STRs Fifteen autosomal STR 
markers (the 13 CODIS core loci and D19S433 and 
D2S1338) were typed along with amelogenin using the 
Applied Biosystems AmpFiSTR® Identifiler™ kit [8] 
1±2 ng of target DNA following the protocols described 
in the User›s Manual (applied Biosystems). 

Typing of STRs

Amplification products were diluted 1:15 in Hi- 
Di™ formamide and GS500-LIZ internal size standard 
(Applied Biosystems) and analyzed on the 16-capillary 
ABI Prism® 3130XL Genetic Analyzer. POP™-4 
(Applied Biosystems) was utilized for higher resolution 
separations on a 36 cm array. 

Data collection was performed with Data Collection 
v. 2.0 software (Applied Biosystems, Foster City, CA, 
USA) and samples were analyzed by GeneMapper1 
v. 3.2 software (Applied Biosystems, Foster City, CA, 
USA).

Results and Discussion

The vast plurality of DNA molecules (over 99.7 
%) are the same between people. It is the small part 
of DNA (0.3 % or about ten million nucleotides) that 
differ among people and makes individuals unique. The 
destination of Quantifiler® Duo DNA Quantification Kit 
is designed to quantify the total amount of amplifiable 
human DNA in a sample. The range of DNA samples 
concentrations using Taqman technique real time PCR 
are (1.3-89.8 ng/μl) [9].

A total of 108 alleles from Najaf-Iraqi population 
were identified for the 15 STR loci, all samples tested 
were amplified successfully, their corresponding 

frequencies were calculated (table not shown). Observed 
heterozygosity (HO) genotype frequencies and expected 
heterozygosity (HE) was detected in all 15 markers 
according to Hardy-Weinberg equilibrium (HWE) 
the highest heterozygosity is observed for D21S1338 
(0.86441) as well as the smallest heterozygosity value 
is obtained for TPOX (65.00%) (Table 1). STR markers 
show high Power of Discrimination ranged from 
(PD≥0.835) (TPOX) to (PD≥0.967) (D2S1338 and 
D18S51). Power of Exclusion (PE) value is greater than 
(0.50) at most loci except CSF1PO with PD (0.379) and 
THO1 with PD (0.912), all STR loci with PE > 0.50 
are considered to be highly polymorphic [10]. All the 
fifteen STR loci showed a high degree of polymorphic 
Information content (PIC) values shown in Table 1, 
all STR loci over (0.63) could be considered as highly 
polymorphic [9]. The combined Matching Probability 
(CMP) using the fifteen STR genetic loci in Najaf-Iraqi 
population was estimated at 1 in 8.62157E-18 and hence 
the Combined Discrimination Power (CDP) was greater 
than 0.9999999 which should be sufficient for the 
identification of any individual [11]. Combined Exclusion 
Probability (CEP) rate for the 15 loci was also calculated 
over than 0.999994. These results strongly boost the 
application of this set of genetic markers for personal 
identity and paternity testing [12] (Table 1).The highest 
allele frequency were observed with allele 8 for TPOX 
locus (0.458), this result match with the previous studies 
on Iraqi population include Diyala, Anba and Wasit 
province (0.486, 0.579, and 0.58) respectively [13-15]. But 
also this allele considered to be the predominant allele in 
Arab population [16,17]. The lowest allele frequency  were 
observed in Najaf (0.005) with more alleles on different 
locus, this result was not matching  with the previous 
studies on Iraqi population include Diyala, Anba and 
Wasit province (0.004,0.003,0.004) respectively [12-

14], (Table 2), minor differences in sequence of the 
alleles frequency may be back to the size of the data, 
which means more increase in number of samples,the 
database will be more representative [18]. In the (table 3) 
can be observed comparison between our studies and 
previously published studies for three Iraq provinces 
include the three most common allele and frequencies at 
each 15 STR loci. As well as the results of locus-specific 
and global tests over loci for genetic differentiation 
between four Iraqi provinces (Najaf, Diyala, wasit, and 
Anbar) can be show in (Table 4). 
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Figure 1: percentage of p-value Between Iraq provinces (Najaf, Diyala,Wasit, and Anbar)

Table 1: Forensic statistical parameters for each of 15 autosomal STR loci (the 13 CODIS core loci and 
D19S433 and D2S1338) in Najaf- Iraqi population:

Forensic Statistics Paternity Statistics ( Hardy-Weinberg equilibrium)

Locus (MP) (PD) (PIC) (PE) (PI) Obs.Het. Exp.Het. P-value

D8S1179 0.059 0.941 0.81 0.609 2.57 82.203% 82.124% 0.15498

D21S11 0.058 0.942 0.80 0.542 2.16 78.814% 82.308% 0.12033

D7S820 0.080 0.920 0.76 0.644 2.84 83.898% 79.044% 0.61884

CSF1PO 0.108 0.892 0.70 0.379 1.50 69.492% 74.252% 0.38038

D3S1358 0.103 0.897 0.73 0.542 2.16 78.814% 76.451% 0.01358

TH01 0.088 0.912 0.75 0.392 1.54 70.339% 78.338% 0.01176

D13S317 0.095 0.905 0.73 0.609 2.57 82.203% 76.960% 0.09537

D16S539 0.075 0.925 0.75 0.463 1.80 74.576% 78.763% 0.76685

D2S1338 0.033 0.967 0.86 0.699 3.38 86.441% 87.047% 0.04952

D19S433 0.064 0.936 0.80 0.627 2.70 83.051% 82.614% 0.02791

vWA 0.069 0.931 0.77 0.510 2.00 77.119% 80.022% 0.01300

TPOX 0.165 0.835 0.63 0.479 1.86 66.949% 65.781% 0.80163

D18S51 0.039 0.961 0.85 0.526 2.08 77.966% 86.084% 0.04676

D5S818 0.107 0.893 0.72 0.558 2.25 79.661% 75.759% 0.04939

FGA 0.045 0.955 0.84 0.592 2.45 81.356% 86.390% 0.00000

Combined Matching Probability (CMP): 8.62157E-18

Combined Discrimination Power (CDP): 0.999999

Combined Exclusion Probability (CEP): 0.999994

Matching Probability(MP), Power of Discrimination (PD),Polymorphism Information Content (PIC), Power of 
Exclusion (PE), Typical Paternity Index (PI)
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Table-2: Comparison between our studies and previously published studies include the ranging of alleles 
frequencies of a four Iraq provinces 

Iraq provinces Low value  of alleles frequencies High  value  of alleles 
frequencies

Najaf
No=108

0.005 D8S1179 (allele 8), D21S11(34.2), CSF1PO ( allele 5), D3S1358( allele 
19),THO1( allele 11),D16S539( allele 7), D2S138( allele 14), D19S433 ( allele 
10,11,12.2,18.2), D18S51( allele 9), FGA ( allele 21.2,27).

0.458 TPOX  allele 8

Diyala (13)
No= 139

0.004 (D8S1197- allele 9 and 18, D21S11- allele 26 and 33, D3S1358-allele 
12,13 and 20, D19S433-allele 18, TPOX – allele 6and 7, D18S51 - allele 24 
and FGA- allele 23.2)

0.486 (TPOX-allele 8)

Anbar(15)
No= 132

0.0038 (FGA- allele 18, 19.2, 23.2, 27 and 28), (D18S51 - allele 20 and 23,) 
D19S433 (allele 9.2,11 and 12.2) D2S1338 (allele 27, D13S317 – allele 16) 
D3S1358 (allele 13 and 19) CSF1PO  (allele 14) D21S11 (allele 30.2 and 32 
and  D8S1179 ( allele 9 and 17)

0.5795 (TPOX-allele 8).

Wasit(14)
No= 120

0.004D8S1179(allele8),D21S11(36),CSF1PO( 
allele7,8,14),D3S1358(allele20),D13S317(allele 15), D19S433( allele 11),vwa 
( allele 13),   TPOX( allele 7), D18S51( allele 9,10,10.2,16.2, 18.2,24), 
D5S818( allele 15), FGA( allele 17.2, 19.2, 20.2, 21.2, 28,29)

0.538 (TPOX-allele 8).

Table 3: Comparison between our studies and previously published studies for three Iraq

P-values from locus-specific contingency table analyses for each comparison

Locus Najaf
( South Iraq )

Diyala(13)
( East Iraq )

Wasit(14)
( East Iraq )

Anbar(15)
( West Iraq )

D8S1179 15(0.222),14(0.213),13(0.213) 13(0.295),14(.0212)15(0.158) 13(0.279),15(0.204),14(0.175) 13(0.250),15(0.215)14(0.174)

D21S11 29(0.231),30(0.231),28(0.181) 30(0.259),29(0.241),28(0.133) 30(0.183),28(0.158),31.2(0.138) 29(0.265),30(0.219),28(0.143)

D7S820 11(0.315),10(0.241),8(0.153) 11(0.255),10(0.248),8(0.180) 10(0.304),11(0.241),8(0.188) 10(0.325),11(0.253),8(0.151)

CSF1PO 11(0.333),12(0.282),10(0.245) 12(0.317),11(0.255),10(0.259) 11(0.343),10 &11 (0.263) 12(0.390),11(0.287),10(0.287)

D3S1358 16(0.282),17(0.278),15(0.227) 16(0.266),17(0.255),15(252) 16(0.288),17(0.254),15(0.238) 16(0.333),15(0.280),17(0.227)

TH01 6(0.319),9(0.245),7(0.157) 6(0.295),9(0.273),7(0151) 9(0.271),6(0.263),7(0.183) 7(0.2),9(0.178),9.3(0.155)

D13S317 12(0.324),11(0.06)13(0.12) 12(0.342),11(0259),8(0.140) 12(0333),11(0.271),8(0.138) 12(0.299),11(0.337),8(0.155)

D16S539 11(0.347),12(0.204),9(0.171) 11(0.302),9(0.209),12(0.194) 11(0.388),12(0.242),13(0.125) 13(0.219),11(0.276),9(0.193)

D2S1338 17(0.231),20(0.148)19(0.106) 19(0.187),20(162),23(0.147) 20(0.167),17(0.146),23(0.138) 17(0.174),20(0.166),18(0.140)

D19S433 14(0.287),13(0.227),15(0.134) 13(0.255)14(0.104),15(0.137) 13(0.213),14(0.258),15(0.175) 13(0.234),14(0.246),15(0.125)

vWA 16(0.301),17(0.241),15(0.139) 17(0.248),16(0.223),18(0.194) 17(0.254),16(0.221),18(0.204) 17(0.366),16(0.265),18(0.231)

TPOX 8(0.458),11(0.287),9(0.13) 8(0.486),11(0.248)10(0.199) 8(0.538),11(0.242),9(0.113) 8(0.579),11(0.155),9(0.136)

D18S51 12(0.153),13(0.148),16(0.157) 13(0.194)14(0.173),15(0.155) 13(0.196),14(0.158),15(0.150) 13(0.197),14(0.189),17(0.106)

D5S818 12(0.314),11(0.259),13(0.227) 12(0.367),11(0.277),13(0.198) 12 (0.358),11(104),13(0.215) 11(0.348),12(0.314),13(0.178)

FGA 24(0.208),21(0.171),23(0.185) 21(0.191)24(0.187),24.2(0.140) 24(0.221),22(0.196),21(0.133) 21(0.174),25(0.140),23(0.140)
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Table 4: Results of locus-specific and global tests over loci for genetic differentiation between  four Iraq 
provinces (Najaf, Diyala, wasit, and Anbar). 

Locus

P-values from locus-specific contingency table analyses for each comparison

Najaf
( South Iraq )

Diyala(13)
( East Iraq )

Wasit(14)
( East Iraq )

Anbar(15)
( West Iraq )

D8S1179 N\A N\A N\A N\A

D21S11 N\A 0.00050 N\A <0.001

D72820 N\A N\A N\A N\A

CSF1PO N\A N\A N\A N\A

DS1358 0.01358 N\A N\A N\A

TH01 0.01176 N\A N\A N\A

D13S317 N\A N\A 0.017 N\A

D16S539 N\A 0.0048 0.002 N\A

D2S1338 0.04952 0.0218 N\A 0.094

D19S433 0.02791 0.0162 N\A <0.001

VWA 0.01300 N\A N\A N\A

TPOX N\A N\A N\A N\A

D18S51 0.04676 (<0.001 0.001 0.058

D5S818 0.04939 N\A N\A 0.002

FGA 0.00000 N\A 0.001 0.000

P-values indicate the significance of a test for allele frequency homogeneity between the Iraqi population examined 
and the populations listed at the top of the table. [a = Reference [11], b = Reference [12], c = Reference [13], d = 
Reference [14]]. NS: Not significant

Conclusion

In the end we noticed 7 loci are non-significant when 
compared with Hardy- Weinberg (P > 0.05) and the loci 
are D8S1179, D21S11, D7S820, CSF1PO, D13S317, 
D16S539, and TPOX. This difference represents 
Deviations from the Hardy–Weinberg Equilibrium (p 
< 0.05) for this study when comparing with the other 
population studies, and this Deviations Represent a 
variation for this region.
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Abstract 

One of the main reasons of loss of life amongst women with reproductive tract problems is ovarian cancers. 
Despite the fact that many surgical strategies and chemotherapy had been carried out to deal with ovarian 
cancer, the diagnosis remains weak. In latest years, a few researches have pronounced the anticancer impact 
of melatonin on ovarian cancer. The melatonin impact groups become studied for ovarian cancer the usage 
of the desired mouse model of ethanol. The left ovarian was fertilized with the ovarian tumor and the right 
ovary was used as a manage in sham surgical operation. They observed that melatonin can lessen ovarian 
tumor mass and decrease adenomas in mice. In the end, they investigated the impact of improved apoptosis 
in melatonin on ovarian cancer. The outcomes confirmed that absolute and relative tumor masses had been 
considerably decreased after melatonin therapy, regardless of ethanol intake. Together, melatonin has proven 
an anticancer impact on ovarian cancer. The underlying mechanisms encompass apoptosis, cellular cycle 
arrest, and immune regulation (receptors similar to numbers). In the end, a observe of women with ovarian 
cancer confirmed serum serum melatonin levels had been considerably lower in women with ovarian cancer 
than in healthful women (P <0.05).

Key words: Melatonin , Therapy ,  Ovarian Cancer

Introduction 

Melatonin secretion response to darkness the pineal 
gland of mammals and human secreted melatonin 
(N-acetyl-5-methoxytryptamine, Figure 1) [1]. In 
addition, synthesis of melatonin is found in other organs, 
such as skin, lymphocytes, bone marrow, gastrointestinal 
tract, retina [2].

The level of melatonin is decreases throughout the 
day and elevates at night[6] . Some studies demonstrated 
that when the level of melatonin increase in the blood 
at night time can refer to the organs and body’s cells 
that it is night time. Furthermore, this will help organ 
systems into suitable homeostatic metabolic rhythms 
[7][8].Consequently, the daily rhythm and the melatonin 
formation could disrupt by light at night (LAN) [9], which 
lead to development of cancers such as ovarian cancer 
(OC) [10].The advance of various cancers counting 
gynecological cancers is related to the deficiency of 
melatonin [11, 12] .The effects of antiangiogenic activity, 
antioxidant and the immune system of melatonin 
supplementation has an important role in inhibition 

cancer [13].

Material and Method

In vitro studies 

Some researches in vitro proved that the growth 
of many cancer cells can be inhibit via an anti-
proliferative effect of melatonin, such as ovarian cancer, 
breast cancer and cervical cancer. Also, melatonin has 
influence on controlling cell death [14].In recent studies, 
they investigated that the melatonin has an anticancer 
effect on cancer of ovarian. Melatonin-induced ovarian 
cancer cells collect OVCAR-429 and PA-1 in phase G1 
by regulating CDK 2 and 4 [15]. In addition, although 
melatonin alone showed no apparent cytotoxicity 
against human ovarian cancer cells SK-OV-3, melatonin 
can support apoptosis of cisplatin apoptosis. Inhibition 
of Caspase 3 and encouraging inhibition of cisplatin 
for extracellular kinase regulation (ERK) and 90 kDa 
ribosomal S6 kinase (p90RSK) and 27 thermal shock 
protein (HSP27) phosphorylation occurs by stimulating 
melatonin for apoptosis [16]
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Figure (1): Structure of Melatonin

Figure (2) show the process of metabolism and biosynthesis of melatonin. The primary metabolite 6-sulphatoxymelatonin 
(aMT6s) only is involved. Commonly, it is used as the maker of the daily level of melatonin [3-5].

In vivo studies 

Several studies in vivo observed that the production 
of melatonin is reduce when the body exposure to 
the light at night time and consequently the rats with 
breast cancer become unresponsive to chemotherapy 
[17].The researchers have not completely studied the 
relationship between ovarian cancer and melatonin.The 
ovary morphology effect when the level of melatonin 
decrease [18]. In addition, the researchers in vivo found 
that the melatonin supplementation reductions the 
ovaries weight in the rat [19] portentous the metabolism 
of melatonin have a direct influence on the women 
generative system through effect the ovaries function 
[20]. From the vitro and vivo studies might suggest that 
there is a relationship between the danger of increasing 
ovarian cancer and melatonin levels. Researchers used 
an ethanol-preferring rat model to study the melatonin 
effect of oncostatic on cancer of ovarian. They have 
vaccinated the left ovary with a tumor of ovarian, while 

the right ovary was used as control of sham-surgery [21-

23].  They demonstrated that the tumor masses of ovarian 
can be reduce and decrease the rate of adenocarcinoma 
in rats by the melatonin. Further, they study melatonin 
effect of the apoptosis-promoting on cancer of ovarian.

Irrespective of ethanol consumption, the studies 
proved that significantly reduced of complete and 
relative masses of tumor after melatonin therapy. 
Melatonin therapy encouraged apoptosis as considered 
by upregulation of cleaved caspase-3, p53, and BAX, also 
an improvement of DNA fragmentation [21]. Moreover, 
the researchers observe that in rats with ovarian cancer 
the melatonin reduced the TLR4-induced MyD88- and 
TRIF-dependent signaling pathways [22].The growth 
factor receptors of epidermal 2 (Her-2) and 4 (Her-4) 
were strongly associated with the development of the 
ovarian cancer metastasis [24].  In the ethanol-preferring 
rat model, the research proved that the melatonin 
might reduce the Her-2-signaling pathway. Through 
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significantly suppress the expression of Her2, p38 
MAPK, and p-Akt. Communally, melatonin has shown 
anticancer consequence on cancer of ovarian. Also, the 
fundamental mechanisms contain cell cycle arrest and 
apoptosis, and immunoregulation (toll-like receptors)[25].

Result and Discussion 

The most common gynaecological cancer in 
worldwide is Ovarian cancer. Typically it is lead to 
death. Several studies suggested that shift work night is 
connected with the increased danger of gynecological 
cancers such as endometrial cancer [26] and breast cancer 
[27]. Even though the pathogenesis of ovarian cancer is 
not clear. One of the mechanisms of this association 
may be the lower melatonin production by pineal gland. 
At night, the darkness length is the important factor to 
secrete the melatonin circadian. Wherefore, melatonin 
secretion reduces when exposure to light at night. 
Decreased levels of serum melatonin were observed in 
a female with endometrial cancer [28].The relationship 
between the danger of increasing ovarian cancer and 
melatonin has been recommended. While, the danger of 
increasing ovarian cancer does not seem to be associated 
with the night shift work [29].This led us to study whether 
the circulating levels of melatonin are related to cancer 
of ovarian. In present study, the data demonstrations 
that the melatonin levels were significantly higher 
in healthy women compared to women have ovarian 
cancer, irrespective the organization of ovarian cancer. 
Melatonin is also formed by ovaries that regulate the 
function of the ovaries, in addition to the pineal gland [30, 

31], and the decrease levels of melatonin influences ovary 
morphology [32] .

The studies show that the melatonin 
Supplementation decrease occurrence of ovarian cancer 
in ethanol-deprived rats [33]. Also, melatonin treatment 
found to have an additive influence on chemotherapy 
in a metastatic breast cancer case [34]. Consequently, the 
study data recommend that melatonin play an important 
role in the development of ovarian cancer.

     The action of melatonin such as anti-angiogenic 
activities and anti-oxidative stress which contributes 
to cancer prevention was suggested by some recent 
research[13].The melatonin’s anti-oxidative effects have 
been recommended to be pronounced in hormone-
dependent cancers for example ovarian cancer and 
breast [11].  The cell of cancer become more active when 

the melatonin secretion is blocked. These research 
recommended that melatonin is a modifier of developing 
cancer, especially in hormone-related cancers such as 
cancer of ovarian. However, the present result shows that 
there is no significant difference in levels of melatonin in 
patients with peritoneal metastasis compared to patients 
without peritoneal metastasis.Melatonin affects the 
secretion of estrogen, in addition, its anti-angiogenic and 
anti-oxidative stress.The level of estrogen is involved 
in the development of hormone-related cancer such as 
ovarian cancer [35]. Exposure to night light interrupts 
the natural estrogen- melatonin balance. Therefore, the 
decreeing secretion of melatonin than normal levels 
cause more estrogen release. The breast cancer and 
ovarian cancer have high sensitivity for estrogen.The 
research recommended that the decreasing of serum 
melatonin levels is an association with endometrial 
cancer regardless of the menopause status [36].

   Conclusion  

We demonstrate that there is a strong association 
between ovarian cancer in women and the decreasing 
melatonin levels. There is no relation between the level 
of melatonin and the occurrence of cancer of ovarian 
through the birth season in women with cancer of 
ovarian. Therefore, it is not subject to diagnosis in these 
patients. these findings need further  studies to  confirm.
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Abstract

Background: “Peptic ulcer bleeding” is the most significant complication of “gastric ulcer disease”. It 
represents the main cause of “upper gastrointestinal bleeding”. Even in the era of “H. pylori eradication”, 
endoscopy triage and management play a vital role in the treatment of patients. About eighty percent of 
“upper gastrointestinal bleeding” cases cease spontaneously. However, endoscopic intervention may be 
required for 20% of them. Morbidity and mortality stem from either continuous active bleeding or a sequence 
of recurrent bleeding. 

Objective: To compare the effect of omeprazole versus cimetidine on upper gastrointestinal tract in terms of 
the endoscopic sign, hospital stay, blood transfusion and re-bleeding (that requires surgery) among patients 
with overt bleeding.

Patients and Method: 60 patients with 36 men and 24 women were enrolled in the study. The patients were 
diagnosed with upper gastrointestinal bleeding where the blood was observed in melena, haematemesis 
and/or haematochezia. The study was carried out at the medical emergency department at Sulaymaniyah 
Teaching Hospital during an 8-month period from February 2009 to Septemper 2009. 

Result: Among 60 patients with upper gastrointestinal tract bleeding (UGITB), 34 of them (56.7%) had the 
previous history of peptic ulcer; 10 patients (16.7%) with history of previous attacks of UGITB. While 16 
patients (26.6%) were diagnosed for the first time with UGITB. Endoscopic therapy was done for 9 patients 
(15%). Additionally, 6 patients (about 10%) were from the cimetidine group; whereas 3 of them (about 5%) 
were from the omeprazole group. Then, 1 patient (1.6%) from the omeprazole group and 3 patients (5%) 
from the cimetidine group were treated by diluted adrenaline. For the remaining patients, 2 of them (3.3%) 
from the omeprazole group and 3 patients (5%) from the cimetidine group were treated by band ligation.

Conclusion: In the Omeprazole group, the rate of patients’ needs for blood transfusion, hospital stay and the 
endoscopic sign of bleeding was lower than that of patients in the cimetidine group.

Keywords: Gastrointestinal tract bleeding, Omeprazole, Cimetidine.

Introduction 

(Upper Gastrointestinal Haemorrhage)

Upper gastrointestinal haemorrhage (proximal 
to the ligament of Treitz) may be caused by Mallory-
Weiss tear, malignancy and abnormality 1. “Upper 
gastrointestinal bleeding” is a significant worldwide 
medical problem. Despite modern measures for 
diagnosis and treatment, yet the associated morbidity 
and mortality rates remain largely unchanged 2. 

According to the literature, the existing epidemiological 
studies on “acute gastrointestinal bleeding” are still few. 
The current epidemiological researches demonstrate 
a reduction in the incidence of all causes for “upper 
gastrointestinal bleeding”. However, the incidence 
of “peptic ulcer bleeding” remains stable as being 
responsible for about 50% of the total cases 3.

About 80% of “upper gastrointestinal bleeding” 
cases cease spontaneously; however, endoscopic 
intervention may be required for 20% of them. 
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Morbidity and mortality stem from either continuous 
active bleeding or a sequence of recurrent bleeding. 
Consequently, injection therapy alone or preferably in 
combination with other therapies is effective. This is 
indicated in cases that exhibit active bleeding or high-
risk stigmata for recurrent bleeding, such as the presence 
of non-bleeding visible vessels or adherent clots 4,5. 

Endoscopy has a diagnostic therapeutic and 
prognostic significance. It was introduced in 1980, 
and it effectively controls acute ulcer bleeding and 
minimizes the need for surgery. The endoscopic 
intervention effectively reduces the probability of re-
bleeding. However, 10-20% of patients may have re-
bleeding after initial successful endoscopic therapy 6. 
On the other hand, using a proton pump inhibitor before 
endoscopy considerably lessens the risk of developing 
adverse gastrointestinal effects in patients with “acute 
non-variceal upper gastrointestinal bleeding” 7. From 
the periods of (1983-1985) to (2002-2004), major 
changes have occurred in the incidence of “upper 
gastrointestinal bleeding” in terms of the feature of 
patients, management and effects. The incidence and 
mortality of upper gastrointestinal bleeding and “ulcer 
bleseding” have declined significantly. This decline has 
occurred only in patients younger than 70 years old 8.

Risk factors

The major risk factors for acute UGIB, especially 
“peptic ulcer bleeding”, are the use of “Non-steroidal anti-
inflammatory” medications, selective cyclooxygenase 
2 inhibitor and H. pylori infection. Both NSAIDs and 
infection of H. pylori independently and considerably 
increase the risk of “peptic ulcer and bleeding” 9,10 . Out 
of the total users of NSAID, 1 to 2% of them develop a 
complication, such as peptic ulcer each year 2, 11.

Management of Acute Gastrointestinal Bleeding

Omeprazole

It is “a proton pump inhibitor” that inhibits the 
secretion of gastric acids by blocking the system 
of “hydrogen-potassium adenosine triphosphatase 
enzyme” (the “proton pump”) of the “gastric parietal 
cell”. Omeprazole is used in the treatment of gastric 
ulcer and “duodenal ulcer”. Additionally, it is used in 
combination with an antibacterial for eradicating “H. 
pylori”, severe peptic ulcer bleeding, dyspepsia and 
gastro-esophageal reflux disease 12. 

Cimetidine

It is a “histamine H2-receptor antagonist” that heals 
“gastric and duodenal ulcer” by reducing the secretion 
of gastric acid due to “histamine H2-receptor” blockade. 
Antagonists of “H2- receptor” should not normally be 
used for “Zollinger-Ellson syndrome” because “proton 
pump inhibitors” are more effective 11. 

Endoscopic Therapy for UGIB

Currently, a vast collection of devices and techniques 
is available to the therapeutic endoscopies including 
“injection therapy, thermal or electrical coagulation” 
and mechanical clipping or banding. Developing new 
technologies like capsule endoscopy could have a 
significant role in the forthcoming protocols 12.

Therapeutic Indications

Treatment of banding/sclerotherapy of esophageal 
varices: injection therapy (e.g., “epinephrine in bleeding 
lesion”, stricture dilatation and foreign bodies removal), 
and palliation (e.g., stent insertion, laser therapy and 
application of photodynamic therapy for the treatment 
of esophageal malignancy) 11. 

Aim of the Study

To compare the effect of omeprazole versus 
cimetidine on upper gastrointestinal tract in terms of the 
endoscopic sign, hospital stay, blood transfusion and re-
bleeding that requires surgery among patients with overt 
bleeding.

Patients and Method

Patients

The study was conducted with 60 patients with 
36 men and 24 women. The patients were diagnosed 
with upper gastrointestinal bleeding where the 
blood was observed in melena, haematemesis and/or 
haematochezia.

Setting 

When the patients admitted to the hospital, the initial 
assessment and management included the following 
information: 

Detailed history: name, age, gender, occupation, 
residence and the main complaint.
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Past history of ulcer.

The previous bleeding.

Co-existing illness (e.g., liver cirrhosis, C.V.S, 
C.R.F and cancer).

History of drug taking (aspirin, NSAIDs, warfarin 
and clopidogrel).

physical examination: attention to vitals, oxygen 
saturation, urine output, C.V.S examination, respiratory 
system, abdominal and lastly P-R examination. 

After that, all necessary laboratory tests were 
performed (including complete blood quantity, 
hemoglobin, packed cell volume, blood group) and 
crossmatched. Adding to chemistry panel (including 
renal function test, liver function test and blood sugar) 
and initial management (ABC management, oxygen, 
intravenous access with two large bore IV cannula for 
giving IV fluid starting with isotonic saline). While 
blood transfusion was considered for:

Patient with shock: systolic blood pressure 
100mmHg, PR above 100PM.

Hemoglobin is less than 10g/dl or hematocrit 25% 
in a patient with recent or active bleeding.

continuous bleeding.

After collecting the cases, patients were classified 
equally according to prescribed medication (i.e., 30 
patients for Omeprazole and the same number to 
Cimetidine). In the omeprazole group, patients received 
a dose of “80 mg intravenous bolus” after that “8 mg 
intravenous infusion” per hour. Regarding the cimetidine 
group, patients received cimetidine 200 mg IV every 
12 hours until the endoscopic examination is done in 
the next morning. Omeprazole or cimetidine was used 
immediately after admission to the hospital and follow-
up for (30) days via Mobile (phone).

Result

The data were analyzed statistically using SPSS for 
windows version 10. During the period of 8 months, a 

total of sixty patients with symptoms of UGITB who 
admitted to the Medical Department of Sulaymaniyah 
Teaching Hospital were enrolled in the study. The 
study sample consisted of 36 males (about 60%) and 24 
females (about 40%) with ages ranging between (50-59) 
years (30%) (see Table 1 and Figure 1). Mean ± SD age 
(years) in the omeprazole group and (51.17 ± 20.770) 
in the cimetidine group (50.30 ± 17.775) and P=0.863 
(see Table 5).

According to Table 2, during the last week before 
clinical diagnosis with UGITB, 29 patients (48.3%) had 
received medications. Additionally, 11 patients (18.3%) 
had received aspirin, 16 patients (26.7%) had received 
NSAIDs, and another one patient received clopedigrol 
(1.7%), and one patient had received a combination 
therapy of NSAIDs and aspirin (1.7%). 18 patients (30%) 
were smokers, and 2 patients (3.3%) were alcoholic. 

As listed in Table 5, on measuring blood pressure, 
(15) patients (25%) had systolic blood pressure (<90 
mmHg). 8 patients (13.3%) were from omeprazole group 
and 7 patients (11.6%) from cimetidine group with (P = 
0.048). On investigating blood group, 29 patients had 
O+ (48.3%), 6 patients A+ (10%) 12 patients B+ (20%), 
8 patients AB+ (13.3%), one patient A- (1.6%), one 
patient O- (1.6%), 1 patient B- (1.6%) and 2 patients 
AB- (3.3%). 32 patients (53.3%) had (PCV ≤ 30) and 
the rest (i.e., 28 patients (46.7%)) had more than 30. 
Furthermore, 18 patients (30%) in omeprazole group 
required transfusion as compared with 26 patients 
(43.3%) in cimetidine group. The value of (Mean ± SD) 
in omeprazole was (2.30 ± 1.179), and (2.67 ± 0.994) in 
cimetidine with (P = 0.119) (see Table 3).

As outlined in Table 4, an endoscopic sign of 
active bleeding in omeprazole group was documented 
in 3 patients (5%) and 6 patients (10%) in cimetidine 
group with (P = 0.241). Clot was observed in 6 patients 
(10%) in omeprazole group and 7 patients (11.7%) in 
cimetidine group with (P = 0.621). 
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Table 1: The distribution of cases according to age and gender.

Age \ years 14-19 20-29 30-39 40-49 50-59 60-69 70-79 >79

Male 3 3 7 3 11 5 1 3

Female 0 3 2 4 7 2 3 3

Total 3 6 9 7 18 7 4 6

Percentage (%) 5 10 15 11.7 30 11.6 6.7 10

Male = 36

Female = 24

Male/Female=1.5/1

Figure 1: The percentage of cases according to gender.

Table 2: The nature of bleeding and risk factors among the studied group.

Variables Frequency Percent

Previous ulcer
No 26 43.3

Yes 34 56.7

Previous bleeding
No 50 83.3

Yes 10 16.7

Risk of bleeding

No risk of bleeding 31 51.7

Aspirin 11 18.3

NSAID 16 26.7

Clopedigrel 1 1.7

Combination of NSAID and aspirin 1 1.7

Table 3: The level of PCV, the number of units of bland transform and follow up during 30 days.

Variables Frequency Percent

PCV
30 or less 32 53.3

30< 28 46.7

Unit of blood transfusion before the 
endoscope 

Zero unit 13 21.7

1 unit 17 28.3

2 unit 21 35.0

3 unit 6 10.0

4 unit 3 5.0

Follow up during 30 day

No bleeding 56 93.3

Recurrent bleeding 3 5.0

Death 1 1.7

Table 4: The endoscopic findings among the two tested groups
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Endoscopical finding
DRUG

P value
Omeprazole N (%) Cimetidine N (%)

No bleeding
YES 21 (70.0) 15 (46.6) 0.121

Flat pigmented spot
Yes 0 (0.0) 2 (6.7) 0.191

Clot
Yes 6 (20.0) 7 (23.3) 0.621

Active bleeding
Yes 3 (10.0) 6 (20.0) 0.241

Table 5: The steps of management with both medications and relation with the hospital stay.

Drugs Unit of blood transfusion 
before endoscope Mean + SD

Age (years)
Mean +SD

Systolic blood 
pressure
Mean +SD

Length of Hospital stay 
(days)
Mean + SD

P= 0.119 P= 0.863 P= 0.048 P= 0.160

Omeprazole 2.30 + 1.179 51.17 + 20.770 113.67 + 27.821 3.00 + 1.185

Cimetidine 2.67 + 0.994 50.30 + 17.775 99.13 + 30.385 3.80 + 1.042

Table 6: The endoscopic findings and their frequencies among the studied group.

Endoscopic finding Number of patients Percentage

Gastric ulcer 23 33.8

Duodenal ulcer 20 33.3

Gastric erosion 9 9

Oesphagal varices 5 8.3

Oesphagitis 1 1.7

Gastric carcinoma 1 1.7

Other (gastric polyp) 1 1.7

Discussion

Experimental data have shown that gastric 
acid impairs clot formation and promotes platelet 
disaggregation and fibrinolysis; therefore, inhibiting 

gastric acid and raising intragastric PH to 6 or more. 
Additionally, maintaining it at that level may promote 
clot stability, thus decreasing re-bleeding . IVPP bolus 
loading followed by continuous infusion of PPI is more 
effective than bolus dosing alone in reducing the rate of 
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re-bleeding and the need for surgery . High dose of oral 
PPI in peptic ulcer bleeding that has been tested in Asian 
population reduced the risk of re-bleeding 3.

However, this result may not be completely 
generalized to North American or European population 
because of underlying differences in measures, 
pharmacodynamic profile (metabolism of PPI through 
the cytochrome P-450 2C19 genetic polymorphism) and 
prevalence rates of H. pylori infection, factors that may 
favor the acid suppression effect of given dose of PPI 
in Asian patients. The use of “histamine H2-receptor 
antagonism” in patients with “peptic ulcer bleeding” has 
not resulted in significant improvement 15.

The study of Daneshmend et al. at the University 
Hospital, Nottingham, England, found no significant 
differences between cimetidine and omeprazole groups.

Blood transfusion in Cimetidine (53%) and 
Omeprazole (52%).

Re-bleeding in Cimetidine (18%) and Omeprazole 
(18%).

Operation in Cimetidine (11%) and Omeprazole 
(11%).

Death in Cimetidine (5.3%) and Omeprazole 
(6.9%). 

P-value = 0.0001.

The current study disagreed with that of 
Daneshmend et al. regarding blood transfusion; but 
agreed with respect to re-bleeding, operation, death, 
an endoscopic sign of bleeding. Jame Y. et al., at 
“Accidental and Emergency Department at Prince of 
Wales Hospital in Hong Kong”, found no significant 
differences between the cimetidine and omeprazole for 
rates of blood transfusion Cimetidine (1.88), and (1.54) 
unite with (P = 0.12). 

Re-bleeding in Cimetidine (8), omeprazole (11) 
with P-value=0.76.

As for hospital stay, the cost-effectiveness was 
found to be less than (3) days in (60.5%) of patients in the 
omeprazole group compared to (49.2%) in cimetidine. A 
few numbers of patients in the omeprazole group had 
actively bleeding ulcers (12 of 187) as compared to 
(28 of 190) in cimetidine group with (P = 0.01). More 
omeprazole –treated patients had ulcers with clean bases 

(120 vs 90) with (P = 0.001).

IIami Yuksel et al., at “Department of 
Gastroenterology: Turkiye Yuksek inhtisas Hospital, 
Ankara, Turkey”, found that Omeprazole is cost-
effective in all of the following cases:

The rate of re-bleeding (6.1%) vs (8.3%).

Hospital stay duration (4.17%) vs (4.41%).

Blood transfusion (2.18%) vs (2.59%).

Operation (4.1%) vs (4.2%).

Conclusions

In the Omeprazole group, the rate of patients’ needs 
for blood transfusion, hospital stay and an endoscopic 
sign of bleeding was lower than that of patients in the 
cimetidine group.

Recommendations

It is advisable to use IV omeprazole in the treatment 
of patients with acute GITB rather than using cimetidine. 
Although the sample size is small in the current study, 
studies with large sample size have recommended 
proving the hypothesis with confirmation of H. pylori 
infection among these patients.
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Abstract

Introduction: Infection control has become an important issue for dental laboratory personnel and dental 
impressions become one of the infection transferring circle ,so disinfection of impression is recommended 
by the (ADA) and the center for disease control .

Methods: In this experimental study, impressions were made of a master metal die witch is coated with a 
plastic Layer separator. Three chemical disinfectants (sodium hypochlorite %0.5, alkaline glutaraldehyde 
2% and deconex 2%) were used in tow methods of spraying and immersion to disinfect the samples. The 
control group was not disinfected; so at least we had 7 groups: (immersion & hypochlorite), (immersion & 
glotaraldeid), (immersion & deconex), (spray & hypochlorite), (spray & glotaraldeid), (spray & hypochlorite), 
(control). Impression surface quality immediately after disinfection was categorized as shiny/matte, clean 
/ mottled, pitted/non pitted. Dimensional stability was evaluated by measuring dimensional accuracy with 
streomicroscopy .Dimensional change percent was used in analyzing. Registered details evaluated (in sharp 
or round edges and angles) by comparing with control group.

Results: The ZOE material surface quality was significantly affected  by deconex ( likelihood Ratio, p ≤
0.05 ) and immersion method (fisher exact test, p ≤ 0.05 )with a matte ,mottled and pitted surface on 
immersion method .Two way analyses of variance (ANOVA) (p ≤ 0.05)indicate a significant difference in 
evaluation of both disinfection materials and methods but not in evolution of 3 disinfection materials or 2 
disinfection methods separately. This difference was shown in use of glotaraldeid and deconex in immersion 
method.

Conclusion: In immersion method between 3 disinfection material deconex showed bad effect on surface 
quality of ZOE impression material, also Glotaraldeid and deconex disinfection materials in immersion 
method had significant effect on dimensional accuracy of disinfected impressions.

Keywords: dimensional changes, deconex,  zinc oxide eugenol (ZOE)

Introduction

Dentists and other employees associated with 
dentistry are at high risk of developing cross infections. 
In response to repeated exposure to microorganisms 
present in the saliva and blood, prevalence of infectious 
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diseases such as hepatitis, herpes virus, etc. is high in 
this group of people. disinfecting dentures in different 
stages is essential and According to the recommendation 
with American dentistry Association (ADA) and CDC, 
dental prostheses should be disinfected during the 
synthesis stages before sending it to laboratory and 
before working on them and office and delivery to the 
patient (1).

The impressions taken from the mouth are 
contaminated with microorganisms present in the saliva 
or blood of the patient. Therefore, they are a cause of 
development of cross infection. To reduce the potential 
of cross infection between the clinic and laboratory, it 
is not possible to sterilize the impressions with humid 
or dry heat. Therefore, cold sterilization should be 
performed for this purpose. Further, in addition to 
the necessity of disinfecting impressions, clearly this 
process should not have any adverse effect on the 
accuracy of the dimensions and preservation of the 
details and precision of the surface of the resulting 
casts’ impression materials. Ideal disinfection should 
leave the physiochemical properties of the impression 
materials and the resulting casts untouched, so that the 
final prosthesis is precise (2).

One of the most important stages of synthesizing 
removable prosthesis is the impression stage; in 
addition to considering the accuracy of the impression, 
contamination transmission by it to outside the office 
and others should also be taken into account. Here, the 
type of impression material utilized and the disinfectant 
should be considered seriously, so that both objectives 
of impression accuracy and preventing cross infection 
transmission are met currently.

The aim of this research is to find a suitable material 
for disinfecting zinc oxide eugenol (ZOE) utilized for 
complete prosthesis, which in addition to disinfecting 
the impression, leaves its dimensional stability and 
surface quality intact. 

Materials

To prepare brass dye, a rectangular cube made of 
brass 2 cm in length and 1 cm in width was prepared, 
where a v-shaped groove 1 mm deep and 1.5 mm of 
mouth was created on one side of its surface. The height 
of this rectangular cube was 7 mm, differentiated by a 
shoulder from the base .

In the next stage, the brass dye was prepared for the 
impression including: a) coating the surface of the brass 
dye by a plastic layer to facilitate separation of ZEO off 
its surface: this plastic layer had bulging lines 0.2 mm 
in diameter with a distance of 1.8 mm of each other, 
situated on the other side of the surface of the brass dye 
(the opposite side).

In preparing the impression from the prepared brass 
dye, first the dough of the Loralight impression material 
was injected inside a syringe for precise measurement 
during mixing. Then, equal amounts of the base and 
catalyzer were mixed on special paper pads using a clean 
metal spatula, in order to change into homogeneous 
dough. Next, it was placed on the V-shaped groove and 
other already prepared generator areas. During these 
operations, through little and rapid strikes, attempts 
were made to prevent development of bubbles in the 
surface of the samples. Eventually, another plastic piece 
was placed on the ZEO material so that its underneath 
surface would be smoothed. The setting time was 5 min 
and a time of almost twice as long was considered for 
each sample. Next, the plastic piece was removed from 
the sample, after which the plastic band was separated 
from the surroundings precisely. Eventually, the sample 
was easily separated from the surface of the dye coated 
with plastic. The samples were washed under water 
flow and air dried by propiette. In this way, 70 samples 
were synthesized from the main model, and randomly 
assigned into seven 10-member groups and numbered 
further.

In order to disinfect the samples, each group lies 
in a closed lid container related to it. In the method of 
immersion, the samples are filled with the disinfectant 
related to them above the surface. Then, the container’s 
lid is closed. In the spraying method, by spraying the 
disinfection solution 3 times on the sample, we close the 
container’s lid. The samples remain in the solution within 
the standard time for each disinfectant. Eventually, 
observation and imaging as well as measurement of 
samples after disinfection including a) surface quality, b) 
investigating dimensional changes, and c) preservation 
of surface details are done.

Results

In investigating the hypothesis 1 stating that there 
is no relationship between disinfection method and 
the extent of luminosity of the surface of samples after 
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disinfection, using Fisher’s exact test and based on 
p=0.000, it was observed that the disinfection method 
and extent of glossiness of the surface of samples after 
disinfection is not independent of each other.

Study of hypothesis 2 stating that there is relationship 
between disinfection method and homochromaticity of 
the surface of samples after disinfection, using Fisher’s 
exact test, it was found that based on p=0.000, the 
disinfection method and extent of homochromaticity of 
surface of samples after disinfection are not independent 
of each other.

Examination of hypothesis  4 stating that there 
is no relationship between disinfection method and 
homogeneity of the surface of samples after disinfection, 
using Fisher’s exact test and based on p=0.000, it was 
observed that the disinfection method and extent of 
homogeneity of surface of samples after disinfection are 
not independent of each other.

Examination of hypothesis 4 stating that there 
is no relationship between disinfectant materials and 
glossiness of the surface of samples after disinfection, 
it was observed that there is a relationship between 
the type of disinfectant and extent of glossiness of the 
surface of samples after disinfection.

Study of hypothesis 5 stating that there is no 
relationship between the type of disinfectant and 

homochromaticity of the surface and samples after 
disinfection showed that there is a relationship between 
the type of disinfectant and extent of homochromaticity 
of the surface of samples after disinfection.

Study of hypothesis 6 stating that there is no 
relationship between the type of disinfectant and 
homogeneity of the surface of the samples after 
disinfection indicated that there is a relationship between 
the disinfectant type and extent of homogeneity of the 
surface of the samples following disinfection.

In investigating hypothesis 7  stating that the mean 
percentage of changes in the size of base in different 
disinfection methods and various disinfectant materials 
and their interaction effect is the same, for the analysis, 
SPSS software and univariate analysis of variance was 
used. The dependent variable (percentage of changes in 
the base size) and two factors of disinfection method 
and type of disinfectant were introduced into the model. 
Eventually, after calculating by the software, the table 
of analysis of variance has been presented as follows:

In investigating hypothesis 8 stating that the mean 
percentage of changes in the height across different 
disinfection methods and various disinfectants and their 
interaction effect are the same, two-way analysis of 
variance was used. Accordingly, the following analysis 
of variance tables was obtained.

Table 1. Table of analysis of variance of the percentage of changes in the height with regards to the method 
and disinfectant

pF-statistic testMeans squaredDegree of freedom (d.f)Source of changes

221/0535/1736/11Disinfection method

653/0430/0972/02disinfectant

083/0613/2907/52Interaction effect of the disinfection 
method and disinfectant

661/69
046/6154residual

59total

Discussion

in this experiment, a brass model was used, 
whose surface had been coated with flexible plastic. 
To investigate preservation of its surface properties, 

as observed in different studies, Abdelaziz, Petrie 
used ADA model for regeneration and preservation 
of grooves with depths of 25, 50, and 75 micron in 
the main metal model. The protruded lines engrossed 
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in the samples are grouped and compared in terms of 
preserving the sharpness and elongation (3,4) and (5). 
However, concerning ZOE assessment, use of metal dye 
is not possible, thus such a groove on the main samples 
is coated with a flexible plastic, which by measuring the 
height of protrusion before and after disinfection with 
accuracy up to micron level the problem is resolved. By 
investigating the tip of protrusion, preservation or loss 
of the surface details are examined both quantitatively 
and qualitatively. Similarly, in ADA 19 model, such 
a shoulder has been devised for placement of a 
prefabricated generator (6) The metal dye surface coating 
plastic has some grooves, which are very precise and 
all have equal distances off each other, while the height 
dimension can be measurement of the protrusion height. 
Thus, ZOE changes can be obtained after disinfection in 
two dimension and along x and y axes.

To investigate the surface quality, the distance 
between grooves which are smooth and untouched 
surfaces is used. This investigation, as performed in 
other studies, occurs visually in comparison with the 
control group and as microscopically with images of 
pre-disinfection. Thus, pre-disinfection investigation is 
required in addition to the presence of control group. 
In examining preservation of surface details, this 
remeasurement before and after The work prevents 
interference of inaccuracy of plastic in relation to metal 
in assessing that samples and reducing its resulting error.

In this study, disinfection was tested through 
spraying and immersion methods. Note that if the 
disinfectant remains in the closed-lid container on the 
surface of the sample with which it becomes humid, 
it will not be significantly different from immersion 
method. However, if the disinfectant well moisturizes 
the surface of the sample, while ZOE is a hydrophobic 
material which cannot be moisturized by water or 
infections with its aqueous base, thus complete surface 
coating is not provided, and the disinfectant dissociates 
in the surface drop Wise. Thus, principally ZOE 
disinfection by spring method is not effective and cannot 
be considered a complete disinfection, which is related 
to the hydrophobic properties of ZOE.

However, following spraying, the samples may be 
sent to the laboratory in the closed lid container in the 
same format, causing excessive disinfection time. In the 
study, while setting, ZOE is exposed to the disinfectant 
without support by tray and across all surfaces, which 

is incongruent with its usage in clinical practice and 
presence of tray. However, since the objective is 
investigating dimensional changes, thus tray was not 
used and contact of all sides with the disinfectant is in 
line with the objective of this study. On the other hand, 
based on Walker, who used the proposed plan ADA 
19, again such samples are obtained, in which there is 
no support of tray (7-9). The dimensional changes that 
are of interest as objectives in this study are open to 
discussion, because these changes which occur in the 
presence of the disinfectant at micron level are the 
important thing in the synthesis of fixed prosthesis; 
the micron differences become significant in marginal 
correspondence and guarantee the success or failure of 
the work. On the other hand, in complete prosthesis, 
micron changes are not clinically significant. All of the 
materials tested in previous research are materials which 
although they can be used in complete prosthesis, their 
dimensions are investigated in fixed prosthesis because 
of their applications. On the other hand, as discussed 
earlier ZOE is a rigid and hydrophobic material, whose 
absorption is a relatively trivial in water. Thus, its 
dimensional changes are not because of water absorption; 
rather, it is due to dissolution of its edges which are 
exposed to the disinfectant. Eventually, changes do 
not occur throughout the entire material, and it only 
involves the surfaces. In a study conducted in 2007 in 
Mashhad faculty of dentistry (10-13) Ghahremanloo and 
Saddeghian dealt with experimental investigation of 
the ability of resolving microbial contamination from 
alginate disks by different disinfectants. They indicated 
that sodium hypochlorite within 10 min and through 
spraying completely disinfected alginate disks. On the 
other hand, Deconex within the same time acts very 
effectively, and important bacteria such as pseudomonas 
aeruginosa  and colbcella remain active. By applying at 
least 10 min for Deconex, clear changes occur in the 
surface quality, which with lengthening the exposure 
to disinfectants, to changes will become more evident. 
On the other hand, this time based on the study is not 
adequate for disinfection of disks. Thus, Deconex, even 
within a shorter time in relation to effective time for 
disinfection, creates significant changes in the surface 
quality of ZOE, and is not suitable for this purpose.

In applying Deconex using immersion method, 
various Pits and mircopores can be observed. In 
microscopic investigation, these pores are a result 
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of dissolution of the thin superficial crust in bubbles 
which wind mixing and solidifying in ZOE have been 
entrapped close to the surface of the sample. It seems 
that, application of Deconex through immersion method 
has decreased surface tension in this group; because 
water drops have been scattered across its surface 
better than other groups and the control group, thereby 
moisturizing that surface. This can be an advantage for 
plaster casting and facilitates it.

Conclusion

In immersion method between 3 disinfection 
material deconex showed bad effect on surface quality 
of ZOE impression material, also Glotaraldeid and 
deconex disinfection materials in immersion method had 
significant effect on dimensional accuracy of disinfected 
impressions.
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Abstract

Hepatoprotection using herbal drugs and preventing very common liver disease is very necessary in 
today’s world. Therefore, this ethnobotanical study was conducted to identify and report medicinal plants 
in Shahrekord with hepatoprotective effect. Factors such as oxidative stress, free radicals, white alcohol, 
chemicals, pesticides, heavy metals, viruses and drugs can cause liver tissue damage. In this ethnobotanical 
study, indigenous knowledge about medicinal plants used as hepatoprotective agents in Shahrekord was 
investigated from 21 April 2017 to 19 February 2018 by referring to 29 traditional therapists in the region 
under study and administering a questionnaire to them. The results of the questionnaires were consistently 
tabulated. Data were finally analyzed by the Excel software. Frequency of rate was also calculated and 
reported. The results of this study showed that in Shahrekord, 15 medicinal plant species from 9 herbal 
families consisting of Silybum marianum, Nigella sativa, Cichorium intybus L., Rheum ribes L., Alyssum 
spp., Fumaria spp, Melilotus officinalis (L.) Lam, Descurainia sophia (L.) Prantle, Taraxacum officinale, 
Malva sylvestris L, Rumex pulcher L., Melissa officinalis L, Alhagi maurorum, Alcea spp. and Echinophora 
platyloba DC. from a total of six plant families are used as hepatoprotective plants. In this study, the most 
used family of plant species was Asteraceae with 3 plant species. The aerial parts with 40% and then the leaf 
with 25% are the most widely used. The most commonly traditional used form of the medicinal herbs for 
hepatoprotective was 44% for brewed (infusion). Due to the importance of medicinal plants in Shahrekord, 
and their high use and consumption by the people, the results of this ethnobotanical study can provide a good 
basis for more scientific use of medicinal plants to produce products with higher efficacy and less harms.

Keywords: Liver, Hepatoprotective, Medicinal plants, Ethnobotany, Shahrekord, Iran
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Introduction

Liver is one of the vital organs of the body that are 
important in regulating many physiological phenomena. 
Liver dysfunction causes a series of physiological and 
anatomical disorders and various types of diseases1. This 
organ plays a major role in many essential physiological 

processes, such as glucose homeostasis, production 
of essential for plasma proteins, the production of 
lipoprotein and lipids, production and secretion of bile 
acids and storage of vitamins1. The causes of some 
liver diseases are unknown, but undoubtedly oxidizing 
agents play an important role in causing changes in 
the pathology of the liver, especially in hepatotoxicity 
and alcoholic liver. For example, these compounds, 
through peroxidation of unsaturated fatty acids, impair 
the biological membranes of cell membrane structure 
and cause pathological changes 2. Factors such as 
oxidative stress, free radicals, white alcohol, chemicals, 
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pesticides, heavy metals, viruses and drugs can cause 
liver tissue damage 3. Liver damage can be mild or 
severe and leads to fibrosis and cirrhosis of the liver 4. 
The involvement of free radicals in the development 
of many diseases has been obviously demonstrated 5. 
Different biochemical reactions in the body produce 
radicals that are capable of destroying large molecules. 
The antioxidant compounds stop these adverse effects, 
scavenge free radicals and lead to detoxification 5. 
With the discovery of antioxidant compounds in plants 
in recent years, the use of medicinal plants has been 
welcomed in recent years. Medicinal plants are used to 
treat various diseases of different organs of the body, 
such as the heart, gastrointestinal tract, liver, brain and 
nerves, the genitourinary and musculoskeletal systems, 
and other organs of the body 6,7. Hepatoprotection 
using herbal drugs and preventing very common liver 
disease as well as phytotherapy for these diseases is 
very necessary in today’s world. Taken together 8-13, this 
ethnobotanical study was conducted to report medicinal 
plants in Shahrekord with hepatoprotective effect.

Method

In this ethnobotanical study, indigenous knowledge 
about medicinal plants that are used as hepatoprotective 
agents in Shahrekord was investigated from 21 
April 2017 to 19 February 2018 by referring to 29 
traditional therapists in the region under study in person 
and administering a questionnaire to them. These 
questionnaires included demographic information 
and specialized information on medicinal plants. The 
respondents referred to the therapists in person to record 
their information and beliefs about phytotherapy. Out of 
29 people, 8 were female and 21 male. Their education 
level was from high school diploma to master’s degree. 
The results of the questionnaires were consistently 
tabulated. Data were finally analyzed by the Excel 
software. In this study, the frequency of plant use was 
calculated by the following formula:

Frequency of rate = (Number of people who have 
mentioned the plant effect divided by total number of 
people who filled out questionnaires) × 100

Results

The analysis of data drawn from the questionnaires 
in this study showed that in Shahrekord, 15 medicinal 
plant species from 9 herbal family consisting of Silybum 
marianum, Nigella sativa, Cichorium intybus L., 

Rheum ribes L., Alyssum spp., Fumaria spp, Melilotus 
officinalis (L.) Lam, Descurainia sophia (L.) Prantle, 
Taraxacum officinale, Malva sylvestris L, Rumex 
pulcher L., Melissa officinalis L, Alhagi maurorum, 
Alcea spp. and Echinophora platyloba DC. from a total 
of six plant families are used as hepatoprotective plants. 
Additional information on hepatoprotective medicinal 
plants in Shahrekord is presented in below.

Silybum marianum plant of Asteraceae family is 
called native as khar maryam and the frequency of rate 
is 6%. The Aerial organs and flower parts of the plant 
are used as decoction as hepatoprotective.

Nigella sativa plant of Ranunculaceae family is 
called native as siah daneh and the frequency of rate is 
3%. seed of the plant are used as decoction, brewed and 
powder as hepatoprotective.

Cichorium intybus L. plant of Asteraceae family is 
called native as kasni and the frequency of rate is 17%. 
seed of the plant are used as decoction, brewed and 
Fresh herb consumption as hepatoprotective.

Rheum ribes L. plant of Polygonaceae family is 
called native as rivas and the frequency of rate is 1%. 
Leaf, stem of the plant are used as decoction, brewed 
and Fresh herb consumption as hepatoprotective.

Fumaria spp. plant of Fumariaceae family is called 
native as shatareh and the frequency of rate is 17%. 
Aerial organs of the plant are used as decoction as 
hepatoprotective.

Alyssum spp. plant of Brassicaceae family is called 
native as ghodoumeh and the frequency of rate is 17%. 
Leaf and stem of the plant are used as brewed and fresh 
herb consumption as hepatoprotective.

Melilotus officinalis (L.) Lam.of Fabaceae family is 
called native as aklilolmolk and the frequency of rate 
is 6%. Aerial organs of the plant are used as brewed as 
hepatoprotective.

Descurainia sophia (L.) Prantle. of Brassicaceae 
family is called native as khakshir and the Frequency 
of rate is 6%. seed of the plant are used as decoction, 
brewed and fresh herb consumption as hepatoprotective.

Taraxacum officinale of Asteraceaeis family 
called native as ghasedak and the frequency of rate is 
3%. Aerial organs of the plant are used as brewed as 
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Figure 2. Percentage of plant organs used as 
hepatoprotective agents

As shown in Figure 2, the most frequently used 
organs were aerial organs (40%), followed by the leaf 
(25%). The percentages of other plant organs with 
hepatoprotective effects in Shahrekord are illustrated in 
Figure 2.

Figure 3. Percentage of traditional use of plants in this study

According to the results obtained from this 
study, the most commonly traditional used form of 
the medicinal herbs as hepatoprotective was 44% for 
brewed (infusion). Other information on how traditional 
use is shown in Figure 3.

Discussion

The liver is the main organ of metabolism, secretion 
and excretion of materials, and is constantly exposed to 
various types of internal and external compounds. The 
prevalence of liver diseases in the world is increasing 
and synthetic chemical drugs, besides being completely 
unsafe in the treatment of these diseases, have unwanted 
side effects; therefore, it is necessary to introduce a 
real alternative drug for liver disease to the world of 
medicine 13. This study is an ethnobotanical study with 
the aim of identifying indigenous medicinal plants 
of Shahrekord traditionally used as hepatoprotective 
agents in the ethnobotany of the region under purpose. 

hepatoprotective.

Malva sylvestris L of Malvaceae family is called 
native as panirak and the frequency of rate is 3%. leaf of 
the plant are used as decoction, brewed and fresh herb 
consumption as hepatoprotective.

Rumex pulcher L.of Polygonaceae family is called 
native as torshak and the frequency of rate is 3%. The 
Leaf, stem of the plant are used as decoction, brewed 
and fresh herb consumption as hepatoprotective.

Melissa officinalis L of Lamiaceae family is called 
native as badranjbouyeh and the frequency of rate is 3%. 
Aerial organs are used as brewed as hepatoprotective.

Alhagi maurorum of Fabaceae family is called 
native as kharshotor and the Frequency of rate is 3%. 
Aerial organs are used as brewed as hepatoprotective.

Alcea spp. of famly Malvaceae family is called 
native as gole khatmi and the frequency of rate is 3%. 
Flower and leaf are used as decoction, brewed and fresh 
herb as hepatoprotective.

Echinophora platyloba DC. of Apiaceae family 
is called native as khosharizeh and the frequency of 
rate is 3%. Aerial organs are used as decoction as 
hepatoprotective.

As shown in Figure 1, most plants (n: 3) belong 
to the Asteraceae family. Distribution of other plant 
families with hepatoprotective effects in Shahrekord is 
shown in Figure 1.

Figure 1. The percentage  use of plant organs as 
hepatoprotective agents in Shahrekord
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The results of this study showed that the medicinal 
plants of Silybum marianum, Nigella sativa, Cichorium 
intybus L., Rheum ribes L., Alyssum spp., Fumaria spp, 
Melilotus officinalis (L.) Lam, Descurainia sophia (L.) 
Prantle, Taraxacum officinale, Malva sylvestris L, Rumex 
pulcher L., Melissa officinalis L, Alhagi maurorum, 
Alcea spp. and Echinophora platyloba DC. are used 
as hepatoprotective plants in Shahrekord. The liver is 
the largest internal organ of the human body and one 
of the most important ones, and its health is somehow 
tied to the overall health of the human body. If the liver 
does not function properly, these conditions can lead to 
the weakening of the human immune system and cause 
many health issues.  Medicinal plants can be used to 
cleanse the liver and strengthen the immune system. 
The liver produces bile, which helps fat metabolism and 
eliminates toxins present in the blood. Using medicinal 
plants can help with these processes.

As it was said most of medicines plants have been 
in use for a long time for various disease including 
liver conditions with no reported major adverse effects. 
Therefore, they generaly should be considered as 
reliable and safe remedies 14-17. However, for most of 
these plants there are no reliable data from experimental 
and clinical randomized controlled trials to support their 
safety and efficacy. The data provided in this article 
might be useful for the use and research in this area. In 
spite of the significant popularity for medicinal plants in 
general, limited plants have gained acceptable treatment 
modalities for hepatopathogenesis conditions. Although 
lack of experimental and randomized controlled clinical 
trials on safety and efficacy might be the main limiting 
factors in widely use of medicinal plants in liver 
disease, lack of standardization of these plants or their 
preparations as well as lack of enough knowledge on 
their active ingredients are important factors.

From the plants introduced here, Sylibum marianum 
is the most important one which has gained popularity for 
use. It has antioxidative, antilipid, antifibrotic, and anti-
inflammatory activities, as well as immunomodulatory 
and hepatoprotective properties. Its hepatoprotective 
mechanism has widely been recognized 18. Glycyrrhiza 
glabra is also an effective hepatoprotective and anti-
inflammatory plant. It is able to induce an endogenous 
interferon. These two plants have promising effects on 
live complication 18. 

 Conclusion

Liver disease stand for one of the foremost health 
problems in the world. The available medicines are 
often limited in safety and efficacy, and most of them 
are expensive. Therefore, use of herbal compounds are 
highly attractive. We aimed in this study to collect the 
ethnobotanical data to identify and report medicinal 
plants in Shahrekord with hepatoprotective effects which 
might be useful for health professionals, researchers 
working in the field of therapeutics and pharmacology 
to develop evidence-based alternative medicine to treat 
various kinds of liver problems.
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Abstract

Background: Euthanasia or good death is one of the challenging issues in medical ethics that has become 
particularly important given advances in medical sciences and facilities that extend patients’ longevity. 
Because physicians’ viewpoints towards ethical issues can be different in different cultures, this study was 
conducted to investigate medical students’ viewpoints regarding euthanasia in Birjand University of Medical 
Sciences in 2016.

Method: In this Survey study, 152 medical students at different levels were enrolled by stratified-random 
sampling. Euthanasia Attitude Questionnaire consisting of four dimensions, Active Voluntary Euthanasia, 
Active Involuntary Euthanasia, Inactive Euthanasia, and Conducting Euthanasia was completed by 
participants. The three answers to attitude items were “Yes” (scored 2), “No” (scored 0), and “I don’t 
know” (scored 1). The content validity index (CVI) and content validity Ratio (CVR) were 0.81 and 0.89, 
respectively. Data were analyzed by logistic regression at P < 0.05 in SPSS 18. 

Results: Results demonstrated that 30.9% of medical students agree with voluntary active euthanasia, 
38.8% involuntary active euthanasia, and 44.7%, with inactive euthanasia. With increasing age, likelihood 
of agreeing with voluntary active euthanasia decreased significantly. Other variables were not significantly 
associated with agreement with different types of euthanasia.

Conclusion: Based on the results of this study, less than half of respondents agreed with euthanasia and the 
highest agreement was with inactive euthanasia. Regarding the role of religious beliefs in attitude towards 
euthanasia, it is recommended to study this variable in future studies. 
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Introduction

Over the last 3000 years ago up to now, euthanasia 
has been a controversial issue, which is known as 
“ethical form of killing” 1. Euthanasia or “good death” is 
an action that causes the person to experience a peaceful, 
comfortable, and pain-free death .2 

The study by Subba et al. (2016) in India indicated 
that 25% and 22.3% of physicians received a request 
for euthanasia from the patient and their relatives, 
respectively 3. In a study in China, it was found that 
69.1% of patients with cancer had requests for euthanasia 
by their physician 4,5.

According to people, physicians thanks to their 
facilities and knowledge are the best means for 
euthanasia. There is a great pressure for clarifying this 
issue whether the physicians and healthcare personnel 
are allowed to get involved in incidence of death under 
special conditions or upon the request of the patient 
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or their family, or they should refrain from this issue 
altogether 6. Concerning the increase in the prevalence 
of chronic diseases such as cancer, physicians in 
developing countries are experiencing growing cases of 
this issue 7. A study by Padela et al. on Muslim women 
above 40 years of age in the US, along with the study by 
Salman on Arab women indicated that beliefs related to 
the God could affect decision-making about treatment 8, 

9. Opium addiction and Suicide especially self-poisoning 
is a major concern in Iran10-16. Fortunately, the negative 
attitude toward suicide causes to some interventions 
to reduce it, but the attitude toward euthanasia in this 
country is unclear.

The studies conducted across different countries 
of the world suggest that euthanasia can be treated 
differently, and these results cannot be generalized to 
our country due to stark cultural differences and beliefs. 
Furthermore, since in different cultures, the view of 
physicians about ethical issues can be completely 
different, dealing with different aspects of euthanasia to 
develop a coherent, complete, and efficient law demands 
various investigations about the view of physicians and 
other healthcare personnel. Meanwhile, investigation 
of medical students’ attitudes as a community of the 
medical personnel who will get into healthcare practice 
as physician in the future and will face an issue in 
this regard can clarify the situation and the needs of 
this class in our country. On the other hand, medical 
students’ attitudes can influence their clinical practice 
in the future. Medical students are young and gradually 
gain identity as a physician throughout their academic 
career. On the other hand, the values change over time 
and the new generation may have different opinions 
about the medical profession, affecting the development 
of their professional identity. Accordingly, the present 
study was performed with the aim of determining the 
medical students’ attitude of Birjand University of 
medical sciences towards euthanasia in 2016.

Method

This study is of survey type, which dealt with 
examining the medical students’ attitude of Birjand 
University of medical sciences about euthanasia in 
2016. The studied population consisted of all medical 
students studying at Birjand University of medical 
sciences. Considering P=0.88, d=0.05 6 , the sample 
size was obtained as 162. The sampling was in the 
form of random quota sampling. The data collection 

instrument was a researcher-made questionnaire, which 
was anonymous and contained two parts: introduction 
and the main questions. The introduction part consisted 
of objective, definition, guide, and demographic 
information of the participants. In this section, after 
presenting the objective of the study, a brief description 
of each type of euthanasia was presented. Further, the 
questions related to demographics of students (age, 
gender, academic level) and necessary guidelines about 
completing the questionnaire were presented. In the part 
of the main questions, the student was placed in a similar 
situation based on the presented examples, and they 
expressed their attitude and practical or hypothetical way 
of treating different types of patients, and selected the 
relevant responses. The euthanasia attitude scale tested 
four dimensions including voluntary active euthanasia, 
involuntary active euthanasia, passive euthanasia, and 
performing euthanasia.

Studies have suggested that the standard scales 
associated with attitude to euthanasia have conceptual 
limitations and they do not differentiate between 
different types of euthanasia, and cannot properly 
reflect the attitude to euthanasia .17 Accordingly, in this 
study in order to resolve this limitation, a researcher-
made questionnaire was used. To determine the validity, 
content validity was used. The questionnaire was 
designed using library studies and provided to eight 
professors of medicine. The content validity index 
(VI) and content validity ratio (CVR) were obtained 
as 0.81 and 0.89, respectively, which are acceptable. 
After performing the necessary modifications, the final 
questionnaire was provided to 20 students, where the 
reliability using retest (after one week) was obtained as 
0.87. After coding, the collected data were introduced 
into SPSS 18, where the data analysis was performed 
using descriptive methods (including percentage, 
frequency, mean, etc.) along with inferential statistics 
including logistic regression test.

Results

A total of 60.5% of respondents were female and 
33.3% were studying in basic sciences grade. The 
subjects had 22.12 ± 2.35 years of age on average (18-
28 years). The percentage of proponents of voluntary 
active euthanasia, involuntary active euthanasia, passive 
euthanasia, and performing euthanasia was 30.9, 38.8, 
44.7, and 49.3%, respectively (Table 1).
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Table 2 indicates the percentage of proponents of 
euthanasia in different types of euthanasia and in terms 
of demographic variables. According to the table, 55% 
of men and 56% of respondents in internship stage 
agreed with euthanasia.

In order to determine the effect of demographic 
variables on agreement with euthanasia and performing 

it, logistic regression was used. The results indicated 
that age and academic level had a significant impact 
on agreeing with voluntary active euthanasia, such 
that older individuals were less likely to agree with 
voluntary active euthanasia (OR=0.66, Cl 95%:0.49-
0.88). Furthermore, the students in the Clinical phase 
(stager) were almost 5 times more in favor of voluntary 
active euthanasia compared those in the basic sciences 
level (OR=4.75, Cl 95%:1.15-19.69) .

Table 1. The frequency distribution of agreement with euthanasia

Proponents
N (%) 

Opponents
N (%) 

47 (30.9)105 (69.1)Voluntary active euthanasia

59 (38.8)93 (61.2)Involuntary active euthanasia

68 (44.7)84 (53.3)Passive euthanasia

75 (49.3)77 (50.7)Perform euthanasia

Table 2. The percentage of proponents for euthanasia based on individual demographic variables

Performing 
euthanasiaPassiveInvoluntary activeVoluntary activeVariables

(55)33
42 (45.7)

   (40)24
   (47.8)44

        (35)21
       (41.3)38

      (36.7)22
       (27.2)25

Gender 
Male 
Female

19 (52.8)
42 (37.8)
14 (51.9)

17 (47.2)
38 (42.7)
13 (48.1)

14 (38.9)
31 (34.8)
14 (51.9)

14 (38.9)
28 (31.5)
5 (18.5)

Age 
20=>
21-24
25=<

(54)27
14 (37.8)
18 (47.4)
 (56)14

(46)23
15 (40.5)
16 (42.1)
(48)12

(44)22
8 (21.6)
18 (47.4)
(40)10

(32)16
11 (29.7)
12 (31.6)
(24)6

Academic level 
basic sciences 
Physiopathology 
Clinical phase (Stager)
Internship

Values are frequency (percentage)

Discussion

The results of this study indicated that 30.9, 38.8, 
and 44.7% of medical students agreed with voluntary 
active, involuntary active, and passive euthanasia, 
respectively. The study by Kachoie et al. (2011) 
among Qom medical students showed positive attitude 
to voluntary active, involuntary active, and passive 

euthanasia as 17.2, 21.4, and 28.6%, respectively 18. In 
the study by Taghadosinejad (2014), the positive attitude 
of physicians to voluntary active and involuntary 
active euthanasia was 27 and 15%, respectively 19. The 
difference might have been because the majority of the 
sample size of this study has consisted of basic sciences 
students who have no background of clinical practice. 
Furthermore, in this study, the extent of respondents’ 
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agreement with passive euthanasia was greater than 
with active euthanasia (allowing death versus killing), 
which can be due to the more dire situation of the 
patient in passive euthanasia. In this study, 50.7% of 
students reported that they agreed with euthanasia. The 
study by Taghadosinejad (2014) showed that 63% of 
physicians agreed with at least one form of euthanasia 
19. A review study in the US in 2002 showed the extent 
of physicians’ agreement with euthanasia as 56.6% 20, 
which is largely in line with the present study. Similar 
studies in the Netherlands (2005), Sudan (2001), and 
Pakistan (2008) reported the agreement rate as 56, 15, 
and 15.3%, respectively21-23. The study by Broeckaert 
et al. (2010) in Belgium showed 41.8% agreement with 
euthanasia 24. The study by Ryynänen et al. (2002) in 
Finland showed that 34, 46, and 50% of the physicians, 
nurses, and community agreed with euthanasia, 
respectively 25. The study by Ozcelik in Turkey showed 
that 32.4% of nursing students are against euthanasia 26. 
It seems that the difference in the extent of physicians’ 
agreement with euthanasia across different countries is 
affected by medical ethics, religious issues, as well as 
the sociocultural circumstances governing the country.

The results of this study suggested that gender has 
no significant effect on agreement with euthanasia, 
which is congruent with some studies3, 6. In the study 
by Kachoie (2011) and Giannini (2003), the males were 
more in favor of euthanasia18, 27. Possibly, the discrepancy 
between these findings in our study might be due to the 
cultural differences between the two societies, sample 
size, and different instruments.

The results of the present study showed that older 
individuals are significantly less likely to agree with 
voluntary active euthanasia. However, the study by 
Taghadosinejad et al. (2014) 19as well as Kachoie et 
al. (2011) 18  did not report any significant relationship 
between gender and agreement with euthanasia. The 
study by Abbas et al. (2008) on Indian and Pakistani 
physicians showed that younger physicians were more 
in favor of euthanasia 23, which is in line with the present 
study. This might be due to greater experience in clinical 
practice and providing care for patients. Indeed, as the 
students grow older, they understand that involvement in 
euthanasia process and approving it need responsibility, 
and as such they consider it as complicated and difficult. 
The majority of the studied sample believed that 
euthanasia is in contradiction to Quran verses, and only 
a minority agreed with the legalization of euthanasia. In 

divine religions such as Islam, Christianity, and Judaism, 
euthanasia is condemned in any form 28. 

Conclusion

Based on the results of this study, half of the 
respondents agreed with euthanasia and most agreed 
with passive euthanasia. One of the limitations of this 
study was the impossibility of evaluating the religious 
beliefs of the studied samples. Therefore, it seems that 
this variable may have been influential regarding the 
willingness for euthanasia. Consequently, it is proposed 
that further studies also investigate this variable. Also, a 
similar study should be performed on physicians, nurses, 
and companions of patients hospitalized in ICU ward.
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Abstract

Background:-  The aim of present study  to  determine the main causative agent pathogen which cause 
digestive diseases in poultry and sensitivity of these isolated for antibiotics.

 Material and Method: A total 100  Fecal swabs were collected from  five felid in  Tikrit city during September 
and October 2017in Microbiology department – College of Veterinary Medicine- Tikrit University. included 
in this study and out of these. 

Results: The results showed to the type and ratio of bacterial isolated were: Ecoil (14.1%),Staphylococcus 
aureus(12.9%), Pseudomonase aerginosa(6.1%), staphylococcus epidermidis (16.6%), proteus mirabilis 
(25.8%), enterobacter aerogenes(3.91%),enterococcus  fecalis (1.2%), Klebsilla puenmonia (9.2%), 
salmonella enteritidis and Serratia marcesense (3.7%). The antibiotic sensitivity results showed the Co- 
trimoxazole and cephalexin are the  drugs of choose use for treatment of digestive infection in poultry. 
The results  ethanolic extracts showed ability of Nigella sativa to inhibition growth pathogenic bacteria. 
The maximum inhibition zone reached 38 mm to ward Enterococcus fecalis at concentration100%.and  the 
range inhibition zone(28,25)mm at concentration 50%and25%.and minimum inhibition zone22mm toward 
Klebsiella pneumonia at concentration100%. while the range inhibition zone (21,18)mm at concentration 
(50%,25%) respectively, while the results aqueous extract the maximum inhibition zone reached 32 mm to 
ward Enterococcus fecalis at concentration100%.while the range inhibition zone(25,22) mm at concentration 
50%and25%.and minimum inhibition zone zero mm were Staphylococcus epidermedis and Pseudomonas 
aeruginosa at concentration (100%,50%,25%) respectively.

Conclusion: Based on the results obtained in this study, it may be concluded that plant extracts of N. sativa 
have a stronger and broader spectrum of antimicrobial activity against a number of food borne bacteria 
and the extracts may be used to discover bioactive natural products that may serve as basic source for the 
development of new antimicrobial compounds to overcome the problem of increasing resistance to known 
traditional antibiotics.

Keywords: Antimicrobial, aqueous, ethanolic extracts, black cumin, bacteria, poultry.

Introduction

Digestive disease in poultry involve cellular events 
and reaction that lead to the correlation of normal 
structure and job. To a certain extent, , The distinction 
between disease and natural in commercial poultry also 
involves an economic perspective. External factors of 
the gastrointestinal tract may compare gastrointestinal 
disease, including reductions in the density of various 

nutrients and rejection of feeding. Antioxidant agents, 
such as sugars and protein storage, are inaccessible 
from the enzymes themselves,. either digestive or acting 
as inhibitors for digesting other nutrients. Changes in 
gastrointestinal secretions that lead to an increase or 
deficiency also affect the structure and function of the 
digestive system. (1).
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There are a number of types of bacteria that have 
an effect on birds, but the most widespread are E.coli, 
Citrobacter, Strep, proteus, klebsiella, pseudomonas 
and Staph. These bacteria are usually related with 
water, sand, grit, seed, old food, humid areas, dusty 
spots and wet cages. Bacterial infections also happen in 
birds that have a poor level of natural resistance or a 
injured immune system, Your bird may show droppings 
that vary color to green or become watery, because the 
ingested bacteria may irritate the bowel and injure the 
kidneys and liver. (2).

Antibiotics are the main growth promoters of 
poultry. However, the use of antibiotics as food additives 
is dangerous because of the cross-resistance between 
pathogens and tissue residues (3). Therefore, the use of 
the majority promoters of antibiotic growth has been 
banned in many countries of the world. Thus, the use of 
antibiotics in poultry diets was reduced, and scientists 
sought choice natural growth catalysts and aromatic 
plants. The essential oils extract from these plants 
become more essential because of their antimicrobial 
effect (4,5,6).

Materials and Method

Collection and storage of Nigella sativa seeds :-

The seeds of Nigella sativa for the determination 
of antimicrobial activity were collected from a local 
market of tikrit .They were grinded with the help of 
clean pestle and mortar and were packed in polythene 
bags for further extractions. Then they were stored in a 
dry place in microbiology laboratory .

Swab samples:

The research was carried out 1/2/ - 1/12/2017 
in microbiology laboratory in College of Veterinary 
Medicine. Using examination methods state history, 
appearance signs, postmortem examine while certain 
tests include cultural characteristic, Grams stain, 
biochemical test.  Collected 100 swabs  were taken by 
sterile cotton swabs and  transported to laboratory as 
soon as possible in sterile Brain heart infusion broth that  
incubated at 37 C for at least 24-28 hours to increasing 
chances of isolation described by(7).

 Isolation and Identification of Microorganisms

All Swab specimens were cultured into Brain heart 
infusion broth and then onto  Salmonella shigella agar 

MaCconkey agar and mannitol salt agar. All culture 
plates were incubated for overnight at 37Cº described 
by (8).

Biochemical test: 

Catalase and coagulase examinations:

Distinguish the isolation bacterial described by (8,9).

2- Oxidase Test

    Distinguish the isolation bacterial described by (8).

3-TSI gar:

Determine Sugar fomenters and also the bacteria 
which produce H2S. The isolate bacteria were growth 
over the surface of the slants and bottom following 
incubate for 24 hr at 37°C.

4-Urease Test

Distinguish the isolation bacterial described by (10).

5- Indole, MR and VP tests:

    Distinguish the isolation bacterial described by (8).

6-Citrate utilization test 

    Distinguish the isolation bacterial described by 
(11).

7- Fermentation test:

This test used to distinguish between types of the 
bacterial which ability of ferment a wide groups from 
sugars and others ferment only a few described by (12).

Antimicrobial sensitivity test:

 The test approved in order to recognize the mainly 
effective drugs to treatment. transport Small part 
bacterial colony to Mueller-Hinton broth tubes and 
incubated at 37°C for 24 h. Then antibiotic diffusion 
inside plate via forceps and incubated at 37°C for 24 
h. zone inhibition measured millimeter as sensitive, 
intermediate and resistant to different antibiotics (13).

Preparation of Nigella sativa extracts .

Two extracts of N. sativa were made in ethanol(95%) 
and distilled water. A 50 ml falcon tube was taken and 
160 ml of solvent was added in it. Then 40 g of the 
powdered N. sativa was soaked in 160 ml of the solvent. 
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Then it was rotated on the shaking incubator at 150 rpm 
for 24 

h. Then after 24 h, the extract was filtered by filter 
paper and centrifuged at 3500 rpm for 15 minutes at 
4Co. After the centrifugation, the extract was filtered 
through muslin cloth. The pellet was discarded and the 
supernatant was centrifuged again until the extract made 
was 100 % pure and putting in oven at temperature(40-
50c0). Then the extract was stored at 4Co for future use 
(14).

 Active substance in Nigella sativa extracts

  The phytochemical screening  method use is those 
describe by (15). The phytochemical substance analysed 
are: tannins, free quinones, , flavonoids, alkaloids, 
steroids, saponins and glycosides(Benedict test).

Agar well diffusion method to evaluate the 
antimicrobial activity:

     The brain heart Agar was melted on flame and 
poured in petri plate. After solidification of agar in plate, 
100 ml of the bacterial stock solution was allowed to 
spread in the nutrient agar plate using sanitized spreader. 
After a wait of 10 min, a sterilized cork borer was taken 
and with its help, a well was made in the center of the 
plate. It was filled with 40 ul of the extract. It was then 
placed in the incubator for a day at 37oC After 24 h, with 
the help of scale; the inhibition zone was determined in 
mm. All of the above steps were carried out in Laminar 
Flow Hood. The zones of inhibition were determined for 

all of the two extracts of Nigella sativa against all of the 
ten bacteria in this manner. (14).

Results

Result showed with169bacterial isolates belonging 
to 10 species, out of 100 fecal swab were found to be 
positive in poultry Table (1).

Table 1. Causative agent Isolated from fecal 
samples

Bacterial isolate Number %

E. coli 23 14.1%

Staphylococcus aureus 23 12.9%

Pseudomonas aerginosa 10 6.1%

Staphylococcus epidermedis 27 16.6%

proteus mirabilis. 42 25.8%

Enterobacter aerogenes 5 3.9%

Enterococcus fecalis 2 1.2%

Klebsiella pneumonia 19  9.2% 

salmonella enteritidis 6 3.7%

Serratia marcesense 12 3.7%

Table (2) Biochemical test results of bacterial isolated

Biochemical test

           Bacterial isolated

O
xidase test

C
atalase test

Indole

M
ethyl red

Voges proskours

C
itrate utilization test

G
lucose

glucose

sucrose

Sorbitol

E. coli                                                         --++--+++

Pseudomonas aeruginosa++--+++--

Staphylococcus aureus.-+---+++
- 
 
-

    Serratia marcesense      -+--+++++

salmonella enteritidis          -+-+-++--

Klebsiella pneumonia      -+--++---

Enterococcus fecalis  -----+---

Enterobacter aerogenes     -+--++-+-

 Staphylococcus epidermedis-+--++++-

 proteus mirabilis-+-+-++--
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Antibiotic Susceptibility Test:-

Study sensitivity bacterial isolated toward Antibiotic disc are Doxycycline hydrochloride, Amoxicillin 
clavulanic acid, Cephalexin, CO-Trimoxazole, Sulphafurazole, Neomycin, and Spiramycin.Table (3) 

Table (3) Antibiotic Susceptibility Test results of bacterial isolates

Antibiotic

Isolate bacteria Trimoxazole Cephalexin
 
Sulphafurazole.
 

   
Amoxicillin clavulanic 
acid.acid Neomycin Spiramycin Doxycycline

E. coli                                                         S S S S S M S

Pseudomonas aeruginosa S S R R S R R

Staphylococcus aureus. S S R S S S S

Serratia marcesense S S S S S S S

salmonella enteritidis S S S S R R R

Klebsiella pneumonia S S S S R R R

Enterococcus fecalis S S S S S S S

Enterobacter aerogenes S S R R S R S

Staphylococcus epidermedis S S S S S S S

proteus mirabilis S S S M S M S

Active substance in Nigella sativa extracts:-

Result in table(4) explain chemical primary detect from compounds from compounds and active groups in 
Nigella sativa extracts.

Table(4) explain chemical primary detect from compounds and active groups in Nigella sativa extracts

Active compound Ph indictor Detect guide Nigella sativa extracts

Flavonoids NaOH+HCL Yellow color +

Alkaloids Myers test red – brown  precipitate +

Tannins ferric chloride (5%) blue-green +

Steroids Chloroform+ sulphuric acid yellow with green fluorescence +

Saponins plant extract shacked formation of foam indicating +

Glycosides Benedict test Red precipitate +

Assment of the antibacterial activity of extracts 
of Nigella sativa against bacterial isolates:

The results  ethanolic extracts showed ability of 
Nigella sativa to inhibition growth pathogenic bacteria. 
The maximum inhibition zone reacher38mm to ward 

Enterococcus fecalis at concentration100%.while 
the range inhibition zone(28,25)mm at concentration 
50%and25%.and minimum inhibition zone22mm 
toward Klebsiella pneumonia at concentration 
100%. while the range inhibition zone(21,18)mm at 
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concentration (50%,25%) respectively. table(5) .

The results aqueous extract showed ability of 
Nigella sativa to inhibition growth pathogenic bacteria. 
The maximum inhibition zone reacher32mm to ward 
Enterococcus fecalis at concentration100%.and the 

range inhibition zone(25,22)mm at concentration 
50%and25%.while minimum inhibition zone zero mm 
were Staphylococcus epidermedis and Pseudomonas 
aeruginosa at concentration (100%,50%,25%) 
respectively. table(5) 

Table (5) antimicrobial activity results of aqueous extracts of Nigella sativa against        bacterial isolates

Bacterial isolates
         aqueous extracts of Nigella sativa                                                                                                     
.                   Inhibition zone(mm)

    100%      50%          25%

1- E. coli                                                         30 25 zero

2- Pseudomonas aeruginosa zero zero zero

3- Staphylococcus aureus. 30 25 20

4- Serratia marcesense 30 25 22

5- salmonella enteritidis 28 25 zero

6- Klebsiella pneumonia 27 21 20

7- Enterococcus fecalis 32 25 22

8- Enterobacter aerogenes 30 25 22

9-  Staphylococcus epidermedis zero zero zero

10 proteus mirabilis 27 25 20

33

Discussion

10 species were isolated from the respiratory and 
digestive swabs of the poultry, which included proteus 
mirabilis (25.8%), with the highest isolation rate 
followed by staphylococcus epidermidis (16.6%), while 
Ecoil (14.1%), Staphylococcus aureus (12.9%) followed 
by Klebsilla puenmonia(9.2), While Pseudomonase 
aerginosa (6.1%) and lowest isolates were enterobacter 
aerogenes (3.91%), salmonella enteritidis, Serratia 
marcesense (3.7%), and enterococcus fecalis (1.2%) 
respectively.  These results were  consistent with earlier 
studies that confirmed the role of these bacteria in 
digestive disorders(16,18).

Waite (2014) referred to the role of microbes in 
respiratory and digestive tracts where he stated that it is 
not necessary to cause the disease but may be actively 
involved in the  percentage. disease are main bacterial 
diseases of chickens. They are very contagious serious 
fear of the fowl industry. Although, these diseases are 
introduce recently to the nation, they cause significant 
losses to both business poultry farms as well as rural 

poultry manufacture. Although there are some studies 
that indicate poultry diseases of bacterial source became 
endemic during the country.

Antimicrobial susceptibility tested determine 
for seven veterinary antibiotics and the sensitivity 
of bacterial isolates to antibiotics was determined 
by measuring the diameter of the inhibitory region 
produced around  antibiotic disc used in the study and 
compared with the special table according to (20).

Antibacterial resistance has been observed for 
several antimicrobial agents. Antibacterial resistant fowl 
pathogen may product in treatment not a success, leading 
to economic losses, but also be a source of resistant 
bacteria/genes (including zoonotic microorganisms) 
that may symbolize a danger to human health(21).

  The study show a improved alternative of frequent 
antibiotic drugs may be folk medicines. Nigella sativa 
is traditional medicine used from a very long moment. 
Due to over use of common antibiotics various cases 
of antibiotic resistance in microbes occurred. A large 
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amount of population depends on traditional medicines 
for treat from a variety of microbial diseases. In our 
study we establish Nigella sativa have a very good 
antibacterial response as compare to diverse common 
antibiotics. It will be better for the mankind to rely 
on these traditional plants as they have very smallest 
amount side effect as compared to diverse antibiotics 
and chances of antibiotic broad Spectrum Antibacterial 
Activity Of Nigella Sativa Seeds resistance due to over 
use of antibiotics may be diminish. Phytochemical 
screening was also done to determine the components 
present within Nigella sativa, the flavonoids, alkaloids, 
tannins, steroids, Glycosides and saponins ,ensured 
the ability of the Nigella sativa to have antimicrobial, 
antioxidant, antitumor and many other properties which 
can help to fight various diseases (22).

     The results in Table (5 ,6) proved   activity ethanolic 
extract of N. sativa and agar well diffusion method have 
been found to show maximum antimicrobial activity. So 
N. sativa the has the potential to inhibit the growth of 
various bacterial strains, thereby showing the ability of 
this spice to be used as food preservative. The active 
constituents of N. sativa could be extracted and further 
used to make medicines for curing various diseases 
naturally (23).
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Abstract

The main aim of this study is to find the incidence of post-operative infection and correlate it to the duration 
of Caesar section. In this study two group were made, patient group (who develop post-surgical infections), 
and control group (who do not develop any symptoms). Different demographic clinical data of both group 
measured such as age, duration of operation, duration of labor, type of CS, the presence of adhesions, 
subcutaneous thickness, an indication of CS (fetal distress, breech, APH, and cord prolapse) and BMI were 
recorded and compared with control group. A total of 120 women involved in C-section from both group 
and out of which 15 women develop post-operative SSI represent the incidence rate of 12.5% while the 
remaining one didn’t develop any sign of post-surgical infections. The result of different parameters such 
as duration of operation (35.2± 16.4 min), obstetric history of Gravida/Para (G1P0 6 patient), emergency 
SC (53.3%), subcutaneous thickness >2cm (73.3%), Antepartum hemorrhage (6.7%), fetal distress (13.3%), 
cord prolapse (6.7%), indication of second stage of labor (20%), and primi breech (13.3%).  The above 
mentioned parameters are found to be directly associated with post-operative surgical infections and with 
mother mortality and morbidity rate. The changes in incidence are because of differences in population 
characteristics and risk factors, perioperative practices, and the period from the procedure until ascertainment. 
Proper awareness would be able to prevent and/or shorten these post SSI and expensive hospital stay by 
early diagnosis and appropriate antibiotics treatment.

Keywords: Cesarean delivery, post-surgical infection, surgical site infection, Antepartum hemorrhage, 
duration of time.

Introduction

In the United States, Cesarean delivery (CD) is the 
most common major surgical procedure performed in 
the hospital, approximately 1.3 million in 2016, which 
accounted for almost one-third of total births and its 
incidence rate increased up to 41% in a 13 year period 
1. Similar data has been reported in other countries 
such as 26.5% in the UK and 32.3% in Australia, and 
recently China have 41% of all births 2,3  there are many 
factors involved behind this high incidence of CS such 
as mother request for cesarean deliveries without any 
medical complication and fear of ligation formation 
among medical specialist. The mortality rate of surgical 
site infection after cesarean deliveries increased up to 3% 
of overall infection. Moreover, the worldwide incidence 
rate of C-section is increasing, the number of patients 
with postpartum complications is also expected to rise. 

The changes in incidence are because of differences in 
population characteristics and risk factors, perioperative 
practices, and the period from the procedure until 
ascertainment.

After cesarean deliveries, the most common post-
surgical complications are surgical site infections (SSI) 
and wound infections which affect approximately 3 
to 15% of all delivery 4. These surgical complications 
result in a prolonged stay of patients in the hospital, 
representing a major cause of maternal morbidity and 
mortality and contribute financial burden to the health 
care system. It also causes emotional and physical stress 
on mother and financial burden which lead to other 
socioeconomic implications. According to one study, 
prolonged hospital stays and rise in morbidity link with 
surgical site infections, result in medical expenditure 
range from $3000 to 29000 per SSI (Surgical site 
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infections) and up to $10 billion in annual health care 
costs in the US 5.

 Therefore, dire need to identify ways to decrease 
surgical site and wound infections. For post-surgical 
complications, multiple factors have been identified. 
Risk factors that may increase maternal infections 
after delivery such as obesity, previous CD, parasitic 
infection (toxoplasmosis), premature rupture of 
membrane, tobacco, twins gestation, large incision 
length ≥3cm, inappropriate antibiotics administration, 
ethnic minority, maternal hematoma and excess blood 
loss during emergency deliveries and malnutrition 
women which are very common in under developing 
countries, and chronic anemia. 

Some of the factors are modifiable but others that 
are not 6,7.  From the past few decades, literature studies 
have been shown evidence-based strategies to reduce 
post-surgical infections after cesarean deliveries (CD). 
Evidence-based several practices which including: 
taking of right antibiotics prophylaxis within 60 minutes 
prior to skin incision reduce endometritis, neonatal 
sepsis 8,9. The delivery rate by CS is rising worldwide 
and the prevalence of SSI following CS is probably 
showing a similar trend but a knowledge gap rests on 
the global prevalence of SSI 10,11,12 . The aim of this study 
was to explore surgical site infection after Caesarean 
section in relation to operative time.

 Method

A total of 120 women who attended Babil teaching 
hospital for maternity and children from October 
2016 To July 2018 underwent caesarean section were 
screened for developing post-operative surgical site 
infection. All women were assessed using history, 
physical examination and  laboratory investigations to 
collect demographics, gynecological and obstetrical 
history, , indication  of C/s, type, duration of C/S and  
presence of adhesions. Weight and height were also 
recorded to record body mass index. Statistical analysis 
was performed using SPSS v.24 (SPSS, IBM, USA) 
using Chi-square and unpaired t-test 

 Results

A total of 130 women involved in cesarean delivery 
and out of which 15 women develop post-operative 
surgical site infection (SSI) represent the incidence 
rate of 12.5% while the remaining one didn’t develop 

any sign of post-surgical infections. In this study two 
group were made, women who develop post-surgical 
infections following cesarean called patients group (15 
women), and who do not develop any symptoms called 
control group (115 women). The women age distribution 
in this study according to group wise, mean of patient 
group (29.4± 7.6) and control group (30.4± 9.1) with a 
P value >0.05. Duration of surgical operation is higher 
in patients group (35.2± 16.4) minutes as compared 
to control group (25.4± 9.5) reached to a significant 
level (P value < 0.01), while the duration of labor is 
also higher in patient group (5.5± 4.08) who develop 
surgical complications and control group (3.36± 2.4) as 
mentioned in the table (1). Body mass index (BMI) of 
women who involved in cesarean was also calculated 
for all patients depending on their height and weight. 
BMI of the patient group remains in range (26± 2.8) and 
control group (25.7± 3.5) with a significant p-value > 
0.05, as mentioned in the table (1).

Adhesion of all women who underwent cesarean 
delivery was measured. Out of 130 female, only 44 
developed adhesion from both groups. Out of these 
only 3 patients (20%) developed adhesion +, ++, and 
+++ respectively were found post-surgical infection 
while the reaming 12 patients (80%) from the patient 
group didn’t show any sign of infections with significant 
statistical Chi-Square test (X2=3.9, P>0.05). Obsteric 
history, type of C/S, Thickness of subvutaneous tissue 
and indication for C/S are shown in tables 3,4,5 and 6 
respectively

Results

Table 1. Characteristics of patients and controls

Patients Controls P value

No. 15 115

age (years) 29.4± 7.6 30.4±  9.1 >0.05

duration of 
operation 
(min)

35.2±  16.4 25.4± 9.5 <0.01

BMI (kg/m2) 26± 2.8 25.7±  3.5 >0.05

Duration of 
labour (hours) 5.5± 4.08 3.36± 2.4 >0.05
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Table 2. The presence of adhesions in patients 
and controls

Adhesions

Group

Patients Controls

No. (%) No. (%)

+ 1(6.7) 27(25.7)

++ 1(6.7) 5(25.7)

+++ 1(6.7) 9(8.6)

nill 12(80) 60(57.1)

X2=3.9, P>0.05

 Table 3.Obstetric history in  patients and 
controls

Gravida/Para Group

Patients Controls

G1P0 6(40) 27(25.7)

G2P1 1(6.7) 13(12.4)

G3P2 2(13.3) 15(14.3)

G4P3 2(13.3) 22(21)

G5P4 0(0) 12(11.4)

g6p5 1(6.7) 0(0)

G6P5 2(13.3) 8(7.6)

G7P6 1(6.7) 5(4.8)

G8P7 0(0) 3(2.9)

X2=11.8, P>0.05

Table 4. Type of CS in patients and controls

Type of CS Group

Patients Controls

Emergency 8(53.3) 54(51.4)

Elective 7(46.7) 51(48.6)

X2=0.01, P>0.05

Table 5. Subcutaneous thickness in patients and 
controls

Subcutaneous 
thickness Group

Patients Controls

<2cm 4(26.7) 54(51.4)

>2cm 11(73.3) 51(48.6)

X2=3.2, P>0.05

Table 6. Indication for CS in patients and controls

Indication Group

Patients Controls

APH 1(6.7) 3(2.9)

breech 0(0) 21

cord 0(0) 2

cord pro 1(6.7) 0(0)

CPD 0(0) 1(1)

failure 1(6.7) 0(0)

fetal distress 2(13.3) 12(11.4)

infertility 0(0) 2(1.9)

IVF 0(0) 1(1)

ligation 0(0) 1(1)

post date 0(0) 5(4.8)

previous 1 cs 0(0) 1(1)

prev 1 0(0) 8(6.7)

prev 2 2(13.3) 10(9.5)

prev 3 2(13.3) 8(7.6)

prev 4 1(6.7) 5(4.8)

prev 6 0(0) 2(1.9)

prev 7 0(0) 2(1.9)

prev1 0(0) 2(1.9)

prev3 0(0) 3(2.9)

primibreech 2(13.3) 3(2.9)

second stage arrest 3(20) 8(6.7)

triple 0(0) 3(2.9)

twin 0(0) 2(1.9)

X2=33.1, P>0.05
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Discussion

 In this case control study design of post-operative 
surgical site infection following the cesarean deliveries, 
we recorded 12.5% incidence rate of surgical site 
infection. Out of total 120 women who underwent 
delivery only 15 patient develop a different kind of 
infections and our baseline incidence rate is almost 
within the previously reported range, it exceeds that 
reported in many previous studies 14. An Australian and 
Ireland conducted a study recorded a rate of 11.2% and 
16% respectively 3. As compare to other studies such as 
Iraq 6.3% (n=3036), US 5.5% (n=2417), but this study 
result is slightly higher, might be due to smaller sample 
number (n=120)15,16,17. Other part of world also give 
different range of incidence SSI after C-section like a 
4.7% in Italy to 11.2% in Scotland, 17% in Queensland 
13,14, and Norway (8.3%)18-23 

However, difference in incidence rate around 
the world probably because of differences in patient 
populations, interpretation of case definitions and risk 
factors, perioperative practices, and the period from the 
procedure until ascertainment.

Many different risk factors are involved in post-
surgical infection after cesarean delivery. One of the 
noticeable factors in our study was the duration of time 
(min) during C-section. In this study, the duration of 
time in cesarean in the patient group (35.2± 16.4) more 
than the control group (25.4± 9.5). This result shows 
that increasing operation time during CD may be a 
risk factor for developing a post-surgical infection. A 
Norway study conducted in 2007 which indicate that 
operating time exceeding 38 min substantially increases 
the risk of SSI 24. Whereas, another study reported that 
likelihood of SSI increased with increasing operating 
time > 30min 25.

In our result all women involved from both group 
(patient & control) BMI < 30, while the other study 
reported, if women BMI >30 is generally categorized in 
obesity which is main risk factor for developing SSI 26. 
Similar results also reports by different studies 19,24. On 
the basis of previous evidence we ca say that our result 
related to BMI <30 is non-significant.

In Table (3) obstetric history of Gravida/Para. 
Gravida defined as a number of pregnancy in women, 
whereas the para number of birth women has had. Most 
of women (40%) in patient group who develop post-SSI 

were found to be in G1P0 (one pregnancy, zero delivery). 
This shows that the obstetric history of Gravida/Para can 
cause infections after delivery. Higher risk of developing 
pre-eclampsia, and Dystocia (or difficult labor) was 
found in 37% of primagravidae in one Danish stud 2. 
Gheorghe et al reported that pregnancy losses also risk 
factor for developing SSI 28,29

Many different indications for SSIs following CD 
have been reported (Table 6).  Out of 120 cesareans 
meeting inclusion criteria, 11 (11.0%) were performed 
in the second stage of labor, whereas 109 (89%) were 
performed in the first stage of labor. The risk of SSI 
(endometritis) was directly associated with endometritis 
and 3-fold higher in second- compared with first-stage 
cesareans. This shows that when cesarean occurred 
in the second stage of labor chances of developing 
infections are high and this result supported by different 
studies 30. In our study out of 15 patients who develop 
post-op surgical site infection only 3 women’s develop 
adhesions (+, ++, +++ respectively) (Table 2). From 
control group 41 cases also develop adhesion but no 
sign of infections. Formation of adhesion after first 
delivery may delay delivery time up to 10 mint which is 
directly associated with other serious complication like 
more blood loss, longer duration of operation, wound 
infections, fetal distress  

 Conclusion

 12.5% SSIs following CDs represent complex 
clinical situations and are caused by many risk factors 
such as duration of operation (min), obstetric history 
of Gravida/Para (G1P0), emergency SC, subcutaneous 
thickness >2cm, Antepartum hemorrhage (APH), fetal 
distress, cord prolapse, indication of second stage 
of labor, and primi breech are found to be directly 
associated with post-operative surgical infections and 
mother mortality and morbidity rate. Proper awareness 
would be able to prevent and/or shorten these post SSI 
and expensive hospital stay by early diagnosis and 
appropriate antibiotics treatment.
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Abstract

This study included the detection of infection with Endo-parasites (Theleria, Babesia and Anaplasma) in 
buffaloes in Samarra city. Ninety blood samples were taken from buffaloes and it deal with various random 
ages ranged between1 month to 1 year. The current results showed that there is a major species of the 
tick, Hyalomma, which includes three types of Hyalomma, which include Hyalomma scupense, Hyalomma 
turanicum, and  Hyalomma anatolicum. They were Hyalomma anatolicum anatolicum, 73.3%. It  was 
parasitic on different parts of the body of the buffaloes, namely the ear, the thorax, and the region around 
the exit. While samples of lice showed the presence of the genus: Haematopinus tubrculatus of the rank of  
Anoplura by 26.7%.

The study also included the investigation of parasitic diseases transmitted by the tick. It was found that 
buffaloes were infected with three types of parasites: Theileria, Babesia, Anaplasma and both sexes. Theleria 
recorded the highest rate of infection in August, 58.7% followed by Anaplasma 40.8 The lowest was the by 
Babesia 27.2% for single injuries and a statistical difference of P <0.05 . The most observed transmission 
occurred in hot months (summer) generally infects young buffaloes hosts. 

Hematological studies revealed a significant decrease in hemoglobin concentration in endo-parasites positive 
animals as compared to negative control. 

Key words: Buffalo, cattle, ecto-parasites, endo-parasites, prevalence.

Introduction

Ecto-parasites (External parasites) such as ticks and 
lice are very important in their direct impact on farm 
animals in terms of health, veterinary, and economic 
aspects in most countries of the world because they 
transport many of the protozoa  in addition to the 
toxins that cause the low level of production and to the 
deterioration of animal health1. The tick is one of the 
most common problems that have increased in recent 
times causing a lot of damage to humans and animals, as 
well as ticks of obligate parasites that feed on the blood 
through the presence on the surface of the host in order 
to survive and reproduce 2.

Ecto-parasites, including ticks, are dangerous 
to buffaloes and cattle in Iraq. The word tick means 
all species that belong to the family of the Ixodidae 
Parasitiformes. The tick has different sizes from medium 

to large, all of which are ecto-parasites (external 
parasites) that live on animals and absorb blood and 
lymph only. Ixodid or steel ticks (Ixodida: lobodies) 
are the blood-sucking external parasites of wild or 
semi-aquatic vertebrates and hybrids. They occur all 
over the world and are able to transport a wide range of 
pathogens to humans and animals. The climate change 
has a direct impact on ticks and its relationship with the 
spread of yellow fever disease Theileriosis in ruminants 
as it reaches the peak in the summer and spring3. 
Anaplasma infestations cost hundreds of millions of 
dollars in Venezuela, affecting 30.4% of the buffalo herd 
(115 animals were examined), anemia and neurological 
disorders were fatal, and 7% of the herd died within nine 
months of treatment Of trypanosomiasis 4. 

DOI Number: 10.5958/0973-9130.2019.00362.1 
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Materials and Method

Field visits

The field survey was conducted on uninfected 
and infected buffaloes during the hot months from the 
beginning of July 2018 until the end of September 2018. 
During this period, 90 animals were examined from 
buffaloes  in the main area of   the city, the village of 
Hawi al-Bissat / Samarra district / Salah Al-din. There 
are many animal breeders in this area. The buffaloes 
population in this region is estimated at 3500 buffaloes. 
The number of visits was three visits per month.

Collect the ticks and lice from buffaloes

The ticks samples were collected from buffaloes-
infected areas using a piece of cotton moistened with 
70% ethyl alcohol and then removed with wide end 
forceps with caution to avoid damage to the necessary 
parts of the mouth to facilitate classification and then 
placed in plastic tubes for blood clotting 5 cm high 
and 1.5 cm diameter. A container of 70% ethyl alcohol 
was covered with a tight plastic lid and the information 
on the sample was recorded for each animal, such as 
the date of collection, the location of the tick on the 
animal’s body, age, and the area where the ticks, lice 
and sex were collected.

Method of diagnosis of ticks and lice

The diagnosis of ticks was done by drawing on 
the formal and physical characteristics mentioned by 
Hoogstraal and Kaiser5. The diagnosis was performed 
using the dissecting microscope and the composite light 
microscope. The classification was based on important 
characteristics such as the base capitulum and the form 
of respiratory openings spiracles and the presence or 
absence of Festoons and location of the groove and legs 
and others.

Collect blood samples

90 Blood samples were collected from all buffaloes 
infected with ticks, lice, and  uninfected  blood samples 
were collected from buffaloes in the Hawee Albisat area 
of   the Samarra and in both sexes, ranging from one 
month to one year. Blood samples were collected from 
the jugular vein, 70% followed by venous thrombosis 
by a sterile needle taken from 10 ml and placed in 
anticoagulant tubes, and then transferred to the laboratory 
by a refrigerated case. A drop of blood was placed on 

a glass slide and then sliced   and then dried, 5 minutes 
and then dyeed 10% for 30 minutes And then dried and 
examined under the microscope using oily lens 100 X in 
the laboratories of the Department of Biology Sciences 
College of Education / University of Samarra.

Diagnosis of blood parasites

The diagnosis of blood parasites was based on 
morphological and situational characteristics 6.

Types of ticks on buffaloes

The samples were found to be mostly Hyalomma, 
45 of which were Hyalomma anatolicum, 68.1%, and 
Hyalomma scupense. 3 with 3.3% and 18% of the 
Hyalomma turanicum species by 27.2%, for Hyalomma 
as in Fig. 1, as well as for 24 lice from 26.7%.                            

Ticks and lice rates

The results showed that the highest infection rate 
was by ticks of the genus Hyalomma 73.3% of the total 
number of ticks samples, This species includes the 
following types: Hyalomma anatolicum, Hyalomma 
scupense, Hyalomma turanicum, while the lowest 
percentage of Haematopinus tubrculatus was 26.7%  .               

Collect the ticks from buffaloes

A total of 90 buffaloes animals were examined, 
66 of which were collected from 11 infected animals, 
including 6 infected males. The number of infected 
females was 5 buffalos. The results showed that the 
number of ticks increased in July, August and September, 
and the number of ticks in August reached a peak of 
23.3%. The results of the study showed that there is a 
sex of the hard tick which includes three species in the 
study area, namely Hyalomma species, which includes 
the species Hyalomma scupense and type Hyalomma 
turanicum and type Hyalomma anatolicum, which 
includes the Hyalomma anatolicum anatolicum and 
documented their diagnosis at the Research Center and 
Museum of Natural History /university of Baghdad 
under the book No. 1194. Hyalomma has the highest 
rate of infection in the city, 73.3%. The reason for this 
is that the ticks are capable of adapting itself to high 
and low temperatures, and in addition to its ability to 
provide hiding places when adverse environmental 
conditions can occur. When appropriate conditions are 
in place. That these results are similar to the findings 
of many researchers in the country of the presence of 
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hard ticks on several scales, including buffaloes, but at 
a lower rate, as the results of the current study 73.3% 
of the genus Hyalomma, This percentage is higher than 
that of Hasson and alzubaidi 7. In Wasit on buffaloes 
(8.7%) and was very close to the rate recorded by Abdul 
Hussein in Basra8. Which is 73.6% for Hyalomma. 
Moreover, this percentage is higher than the percentage 
of in Qadisiyah Governorate by 68.6%9. This percentage 
is also lower than that reached by Tarash in the village 
of White Gold by 94.2% for the genus of Hyalomma 10.  
While the number of lice was Haematopinus tubrculatus 
26.6%. The reason is that lice are unable to tolerate the 
inappropriate environmental conditions and the speed of 
their loss and inability to provide a suitable place to hide 
compared to the genus of the tick Hyalomma.

infections in the blood

The results showed that buffaloes, which was 
infected with the parasites (Theileria, Babesia, 
Anaplasma), had infected 11 buffaloes and 12.2% of 
the blood parasites. , The results of the present study 
were higher than those of recording 8.8% 11. The results 
agreed with Boulter and Hall 12. With the transmission 
of the Theileria parasite when the carrier medium of 
the Hyalomma species was present and we explained 
the effect of the temperature on parasite transmission 
between 25-40 m where it is capable of decomposition 
and growth of the larval stages of the ticks and its 
transmission From the stage of the mite to the stage 
of ticks and adult and stop the disintegration and the 
development of the parasite Theileria at more than 
40̊ m This corresponds to the temperatures recorded 
in the city of Samarra, which reached 40̊ m in July, 
August and September and this degree is sufficient for 
the ticks and breeding of the parasite Theileria in the 
cavity, The results came in line with al-Khalidi’s 13. 
which rise in spring and summer, and decline in winter. 
The reason was that high temperatures stimulated 
the carrier to spread the infection, even if it was low 
during winter. While the current study found that they 
increase in summer with the high temperature necessary 
to increase the number of ticks due to the difference in 
the high incidence during the seasons of the year to the 
difference of host carrier of the parasite Anaplasma. 
The incidence of high and low infection may be due to 
different buffaloes systems from one region to another, 
the number of animals tested, infected and the hygiene 
factor, and the provision of treatments for low incidence 
in buffaloes fields. 

The relationship between tick infestation and 
protozoa infection

The present study has shown that the buffaloes 
infection is characterized by the type of Theileria, 
Babesia, A. marginale, and A .centrale. And the 
percentage of infection was 55.56%, 24.2%, 30.3% 
respectively. The prevalence of parasitic infection was 
reported in the different months of the study. Theileria 
recorded the highest rate of 54% in September and the 
lowest in September was 3.6%. Anaplasma recorded 
higher 40% in September and 13% in July while Babesia 
recorded the highest rate of 28% in July, and the lowest 
percentage was in August, 13.6% as in Table 2.

Endo-parasites (Internal parasites) in blood 
swabs

The results of the blood smear test showed the 
presence of Babesia in the erythrocytes (red blood 
cells), as shown in Fig. 1. The blood forms of Theileria 
in erythrocytes are shown in Fig. 3 and the results of 
the test showed the presence of the Babesia parasite 
in erythrocytes In Fig. 1 (a, b), as well as for the 
Anaplasma parasite, which was present alone and in 
connection  with the Theileria parasite in Fig. 3 (e). 
The type An.marginale was located on the edge of the 
bloodstream. The type An.centrale is located in the 
center of the blood, As shown in Fig. 2 (d), (c), and the 
presence of mixed parasitic infections The study showed 
the incidence of buffaloes in the blood types of Theileria 
annulata, type Babesia, and type An. marginale, in fig. 3 
(f) and that the highest incidence of Theileria in August 
was a 4.62 ± 58.7 with no significant difference At 0.05, 
while the lowest in September was a 5.03 ± 54.4 with 
no significant difference at 0.05, while in Anaplasma, 
the highest infection was in August a 6.30 ± 40.8 with 
no significant difference at 0.05, In July was 0.96 ± 9.2 
with a significant difference at the level of 0.05. While 
the highest percentage of parasitic Babesia in August 
with a total infection rate was (a 3.76 ± 27.2 with no 
significant difference at the level of 0.05, while the 
lowest rate in July a 2.77 ± 18.9 there was no significant 
difference at the level of 0.05 The incidence rates in 
buffaloes is less. This is due to the presence of buffaloes 
in the water of the Tigris for a long period of the day, 
so the main carrier of the parasites (ticks) is eliminated 
by the suffocation of the tick which breathes through 
the respiratory openings in the water when the buffaloes 
are immersed in the water as well as fish who is feeding 



 Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4        640       

on the ticks. It was concluded that the prevalence of endo-parasites (internal parasites)  and ecto-parasites (external 
parasites) in cattle was higher than buffaloes due to differences in feeding habits and healthy habitats in these two 
species.

                                       Fig. 1                                                     Fig. 2                                                   Fig.3
Fig.(1) (a,b) : Babesia stained with Giemsa,100X  

Fig.(2) (c, d) : Anaplasma stained with Giemsa ,100X
Fig.(3), (e) : Theileria stained with Giemsa ,100X

Fig.(3), (f) : Mixed infections  stained with Giemsa ,100X 

Table 1. Prevalence of endo-parasite  in buffaloes  according to the Months

Months No. of buffaloes  examined No. of buffaloes  infected Percentage of infection

July 30 1 3.3%

August 30 7 23. 3%

September 30 3 10%

Overall 90 11 12.2% 

Table 2. The relationship between tick infestation and protozoa infection : Theileria, Anaplasma and 
Babesia in buffaloes

%Theileria %Anaplasma%Babesia

No. of 
buffaloes  
infected

No. of 
buffaloes  
examined

Months

3.6 %55.1  13%9.2 28%18.9230July

  29%58.7 20%40.813% 27.2630August

 54%54.440% 40 26%26.4330September

57% 55.56 24%30.03 58%24.21190Overall

Table 3. Rates of infection rates of the anemia, (endo- parasites)Theileria, Anaplasma and Babesia in buffalo 
during the months of the study July, August and September

* Values represent averages ± standard error

** The different letters mean significant differences at the significant level P 0.05 0.05
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*** Similar letters mean that there are no significant differences at the significant level P 0.05 

AnaplasmaTheileria  Babesia  
Months

Parasites

a  4.62 ± 55.1b  0.96 ± 9.2a  2.77 ± 18.9July

a  4.62 ±58.7a 5.95 ±40.8 a  3.76 ± 27.2August

a    5.03 ± 54.4a  6.30 ± 40.0a 3.87 ± 26.4September 
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Abstract 

Arthritis have become the most prevalent bone and joint disease in postmenopausal women all over the world. 
The present study aims to establish the relationship between hormonal changes that occur during and after 
menopause and the onset of bone degenerative diseases. The relationship betwen obesity and arthritis have 
also been established by analyzing the BMI of selected patients and type of arthritis present. The analysis 
of data from 150 postmenopausal women showed that osteoarthritis (OA) was the most common form of 
arthritis in postmenopausal women and affected around 38.6% of the samples, followed by rheumatoid 
arthritis (RA) which was found in 2% and gout was observed in 1.3% of women. In relation to obesity and 
joint diseases, it was found that 66.7% (1 out of 3 patients; P Value >0.05) and 12.1% (7 out of 21; P Value 
< 0.001) of RA and OA patients were obese and they have a BMI of greater than 25, respectively. The 
duration of menopausal event or the sex hormonal deficiency period showed a proportional and statistically 
significant relationship (P value < 0.001), with the prevalence of joint disease, with OA being the most 
prevalent, and was present in 67.5% of women who have post menopause duration of more than 10 years. 
The prevalence of RA and gout was not affected by the time period of menopause and BMI and showed 
statistically insignificant results (P value >0.05).

Keywords: Rheumatoid arthritis, gout, osteoarthritis, postmenopause women.

Introduction

Menopause is the physiological event that occurs in 
the female body and lead to the halting or ending of the 
process of menstruation, which had started at the time 
of puberty. This termination of menstruation cycle lead 
to the loss of development of ovarian follicle 1. Women 
all over the world undergo this process and it has been 
proposed that the exact age of onset of menopause is 
genetically determined and is not affected by age at 
menarche (puberty), race, socioeconomic status, or 
number of ovulations cycles over the life time 2. 

Menopause is linked with physiological and 
functional changes in the pituitary and hypothalamic 
hormones that play important role in the menstrual 
cycle regulation, but primarily menopause is a failure of 
ovarian function. As there is a complete loss of ovarian 
follicles, the ovary becomes unbale to respond to various 
pituitary hormones, including follicle-stimulating 
hormone (FSH) and luteinizing hormone (LH). This 
ultimately leads to the termination of production of 
sex hormones in the ovary, including estrogen and 
progesterone 3. Among the various hormones that are 

produced by during normal ovarian function, estrogen 
has been characterized as the vital hormone for the 
regulation of bone and joints health 4.

The presence of certain levels of estrogen in the 
body regulate the differentiation of osteoclasts in the 
body and keep their number under check. These cells 
carry out the remodeling and degradation of bones. 
This effect is mediated through some cytokines, and 
interleukin 1 and 6 (IL-1 and IL-6) are the most active 
candidates. Thus, when there is a decrease in estrogen 
level in the body due to menopausal events, the entire 
metabolic process of bone resorption and remodeling is 
affected and may act as precursors for various bone and 
joint disorders, including arthritis 5,6,7 .

Rheumatoid arthritis (RA) is an autoimmune 
disorder that affects the joints. And is more common in 
women as compared to men. The most common joints 
involved are of the hands and wrists with the same joints 
typically involved on both sides of the body 7. Many 
researchers have found close link between menopausal 
event and onset of various kinds of arthritis. For 
instance, according to the findings of Islander et al. 
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there is a high rate of RA prevalence in women who pass 
through menopause and experience a marked decline in 
production of ovarian sex hormone 8. The association 
between onset of rheumatoid arthritis and menopause is 
the sex hormones, which have been characterized as vital 
modulators of the autoimmune diseases 9. The hormonal 
decrease, especially estrogen and progesterone, lead to 
the production of various pro-inflammatory mediators 
and lead to inflammation and pain in joints and loss of 
bone, which is the characteristic feature of RA 4. 

RA triggers the immune response against self-
tissues and increase the activation of T cells, along 
with an increase in interlukin-7 (IL-7) and IFN-γ. The 
production of inflammatory modulators along with 
an increase in production of osteoclasts (cells that 
break down and dissolve bone tissues) lead to drastic 
bone loss and inflammation of the joints and serve as 
precursors of RA 9,10,11. Estrogen also induce oxidative 
stress in the body as it downregulates the antioxidant 
pathways and level of ROS is increased. The increase in 
oxidative stress worsens the inflammatory process and 
lead to pain and swelling in the joints 10. 

Osteoarthritis (OA) is most common type of joint 
disease 5 and is characterized by wear and tear of the 
cartilage. It commonly affects the weight-bearing joints 
like hips, knees, cervical (upper) and lumbosacral 
(lower) spine and feet 6 . It is a gradually progressing 
disease and lead to irreversible damage to the bone and 
cartilage that lead to complete failure of joint 12 . There 
is an increasing evidence that sex hormone, especially 
estrogen have a crucial play in the maintenance of 
homeostasis of joint and articular tissues. The presence 
of certain estrogen receptors (ERs) present in the joint 
tissues also suggest the definitive association between 
osteoarthritis and loss of ovarian function due to 
menopause 13 .

Gout is a form of arthritis characterized by 
persistent increased amounts of uric acid in the blood. 
It tends to effect smaller joints, particularly the big toe, 
but can occur in any joint 14 . There has been emerging 
evidence that although gout is more prevalence in men 
as compared to women. However, the incidence of gout 
in women has been postulated to be linked with sex 
hormones and their imbalance in older population of 
female. Menopause have been found to independently 
cause high levels of uric acid in the body, which 
subsequently increase the risk of gout 15. And hormone 

therapy in postmenopausal women lead to a decrease in 
the serum urate level in women, which further supports 
the role of estrogen in pathogenesis of osteoarthrosis 14. 

Certain other factors such as sex, age, life style, 
duration of menopause period and obesity (BMI index) 
have a definitive role in the triggering and prevalence 
of joint diseases. For instance, obesity and aging are the 
two main risk factors for development of osteoarthritis 
and rheumatoid arthritis 16,17. OA of knee has been found 
to be strongly linked with increased metabolic activity 
and inflammatory environments found in obesity 18. 
the cytokines present in the adipose tissue, including 
adiponectin, and leptin influence the pathogenesis of 
osteoarthritis and rheumatoid arthritis through direct 
degradation of articular cartilage and upregulating 
the local inflammatory processes. Similarly, the main 
risk factors of gout in women have been found to 
include increasing age, hypertension, obesity, alcohol 
consumption, use of diuretic incident gout among 
women 19. 

The arthropathies have been studied for centuries but 
only a handful of studies have examined sex differences 
in prevalence and epidemiology. In women, the joint 
diseases develop characteristically after menopause 
which led the researchers to explore a connection 
between the two. Different recent comparative studies 
have shown how women become more likely to develop 
the inflammatory bone and joint diseases with age and 
hormonal changes. 

The present study aims to analyze the prevalence 
of rheumatoid arthritis, osteoarthritis and gout in 
postmenopausal women. The selected patients were 
also evaluated for the underlying risk factors for the 
respective joint disorder, including BMI and duration of 
menopause to establish the role of sex hormones and 
obesity in the triggering of disease in postmenopausal 
women.

Method

150 postmenopausal women age (50-59 years) were 
recruited from (private clinic in the period from January 
2017 to September 2018). The patients were evaluated 
for the presence of OA, RA or gout and diagnosed on 
clinical, radiological and laboratory bases. For each 
participant medical history, weight, height, body mass 
index and duration of menopause were recorded. 
Statistical analysis was performed using SPSS.
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Results

Sample Collection and Screening

150 postmenopausal women were screened for osteoarthritis (OA), rheumatoid arthritis (RA) and gout.  

Joint disease was related to body mass index (BMI) and duration of menopause

Table 1. No of OA in postmenopausal women.

No. of  OA Total 

58 (38.6%) 150

No. of  RA Total 

3 (2%) 150

No. of  GOUT Total 

2 (1.3%) 150

Table 2. Relation of joints disease to Body Mass Index (BMI)

BMI

P Value>25<25

<0.0017 (12.1%)51 (87.9%)OA

>0.052 (66.7%)1 (33.3%)RA

>0.052 (100)0 (0%)GOUT

Table 3. Relation of joints disease to Body Mass Index (BMI)

P Value>106-100-5Duration of menopause 
(years)

<0.00138 (65.7%)12 (20.6%)8 (13.7%)OA

>0.050 (0%)1 (33.3%)2 (66.7%)RA

>0.050 (0%)0 (0%)2 (100%)Gout

Discussion

The prevalence of bone and joint diseases in 
postmenopausal women has been an area of interest 
since many decades. The present study involves the 
analysis of 150 samples from women who have aged 
beyond menopause who were screened for the presence 
of type of arthritis. The present study also aims to 
establish the relationship between hormonal changes 

that occur during and after menopause and the onset of 
bone degenerative diseases. The screening test showed 
that OA was the most prevalent in postmenopausal 
women, as 58 women out of 150 were positive for OA, 
making 38.6% of the study sample (Table 1). There 
were also samples that were found positive for RA and 
gout, however, their prevalence was quite low, being 2% 
and 1.3%, respectively. These findings are inconsistent 
with the findings of Lawrence et al. who reported that 
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osteoarthritis is the most common type of arthritis in 
women 7. It has also been reported that certain structural 
and functional changes occur on the articular structures 
which start at early menopause and persist post-
menopause. These changes lead to an increase in the 
prevalence of OA in the latter population. According to 
Roman-Blas et al. both experimental and observational 
evidence support a relevant role for estrogens in the 
homeostasis of joint tissues and the health. Estrogens 
influence the metabolism of bones at many crucial levels 
and are part of several complex molecular mechanisms. 
The regulatory effects of estrogens at joints are either 
significantly decreased or completely lost as a result of 
postmenopausal ovarian dysfunction 4.

The relationship between obesity and type of 
arthritis was stablished by analyzing the BMI of patients 
and type of arthritis present in them. The overweight 
individuals were characterized to have BMI between 
25-30, while individuals with BMI above 30 were 
considered obese. In relation to obesity and type of joint 
diseases, it was found that 66.7% (1 out of 3 patients; P 
Value >0.05) and 12.1% (7 out of 21; P Value < 0.001) 
of RA and OA patients were obese and they have a 
BMI of greater than 25, respectively (Table 2). It has 
been previously reported that aging and obesity are the 
primary risk factors for development of OA 12. There is 
a strong tendency that there is gain of weight with age 
as the metabolism of body is altered and become less 
efficient. Evidence also support the role of menopause as 
a trigger of obesity. As obesity and metabolic disorders 
have been found to be three times more prevalent in 
postmenopausal life of women as compared to before 
menopause 20. Therefore, obesity and menopause being 
interrelated play significant role in aggravating joint 
diseases, especially OA.

In the present study, a statistically non-significant 
relationship was found between obesity and other two 
joint diseases, RA and gout (Table 2). The reason for 
this might be the small sample size overall, and for RA 
and gout. However, 2 out of 3 (66.7%), RA patients 
were found to be obese, and had a BMI of greater than 
25, while both (100%) of the gout patients were also 
obese. These findings, if reciprocated to larger scale 
suggest a definitive role of obesity in the triggering and 
pathogenesis of RA and gout. Similar findings have 
been reported by Dar et al., who suggested that obesity 
has a significant association with RA. According to the 
findings of Zhu et al. the increasing prevalence of gout in 

the United States is attributed to the obesity epidemic21  

The duration of menopausal event is an important 
determinant of postmenopausal physiological 
changes in the body. The relationship between the 
postmenopausal period, distributed in three groups 
of 0-5 years, 6-10 years and more than 10 years, and 
the prevalence of gout, OA and RA was analyzed. The 
number of post menopause years or the sex hormonal 
deficiency, period showed a proportional with incidence 
of osteoarthritis. OA was found to be present in 67.5% 
of women who have post menopause duration of 
more than 10 years. It was found that a statistically 
significant relationship (P value < 0.001) exist between 
OA and the duration of menopause in women (Table 
3). This can be explained by the findings of Gokhale 
et al., who explained the significant role of estrogen in 
maintenance of healthy bone metabolism and estrogen 
deficiency may lead to deterioration of bone and joint 
tissues. This deterioration is directly proportional to 
duration of estrogen deficiency and with the passage of 
time can lead to an increase in the development of bone 
and joint disorders 22. The incidence of RA and gout 
was higher in the earlier stage of menopause, and there 
was a statistically non-significant relationship between 
increase in post menopause years and prevalence of RA 
and gout (P value >0.05). 

Thus, this study suggests that a definitive association 
is present between postmenopausal physiological 
changes and joint disorders, and the primary role is played 
by the underlying hormonal imbalance that is initiated 
by menopause. High rate of obesity in postmenopausal 
women and increase in duration of menopause event, 
further increase the incidence of joint disease and can 
be marked as risk factors for osteoarthritis, rheumatoid 
arthritis and gout. Further research is required in this 
area in order to understand the predispose factors of 
joint and bone disorders in postmenopausal women and 
provide insight to hormone therapy so that women can 
cope better with the physiological effects of menopause 
and can protect their bone and joints. 
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The Association between Dopamine and Oxidative Stress for 
Methamphetamine Iraqi Addicts 
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Abstract 

Background : Methamphetamine   (METH) abuse is a considerable public health problem around the world, 
itis  classified  as  synthetic drugs knows amphetamine-type stimulants (ATSs). METH causes the release 
of  dopamine  ( DA) simultaneously prevents the degradation of DA by inhibiting monoamine oxidase, 
and inhibits DA uptake, DA reacts with molecular oxygen to form reactive oxygen species (ROS)   namely 
superoxide and hydroxyl free radicals and hydrogen peroxide, the mechanism  suggesting  of  selectivity 
of damage may be explained by the oxidation of cytosolic dopamine  to 6-hydroxydopamine, which can 
oxidize proteins and lipids. This study was designed to investigate the effect of methamphetamine abuse on 
the  dopamine levels and oxidative stress.        

Materials and Method: The blood samples from fifty Methamphetamine addicts were collected from( 
Forensic medicine department and Ibn Rushd  Psychiatric Training Hospital) and thirty normal men were 
taken, among the Iraqi society, dopamine and the total antioxidant activity ,nitric oxide scavenging activity, 
free radical scavenging activity  (DPPH radical ) and total lipid peroxidation levels in serum were measured  
.

 Results: Our data shown the increasing of dopamine levels(1319.9±324.6 pg/dL) and the percentage of 
total antioxidant scavenging activity(40.3±11.6), free radical scavenging activity(32.6±10.1) and nitric 
oxide scavenging activity(38.6±13.5) were decrease. While the percentage of  total lipid peroxidation assay 
(61.6±16.8) were increased in METH addiction in compared with healthy control (1043.9±271.2 , 71.5±5.18, 
67.6±12.5, 71.9±11.07, 29.7±13.2) P value(0.0001).

 Conclusions: METH was cause to increase dopamine and itself lead to increasing  free radical and also, 
has harmful effects on lipid profile and antioxidant enzymes,. obtained data suggest that the widely abused 
psychostimulant methamphetamine can damage brain dopamine neurons by causing dopamine-dependent 
oxidative stress by production of free radical.

Keyword : METH: methamphetamine, DA :Dopamine, antioxidant ,oxidative stress 
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Introduction 

Methamphetamine (METH) is an illicit 
psychostimulant that is subject to abuse worldwide, is a 
widely abused, strongly addictive psychostimulant that 

it is  classified  as  synthetic drugs knows amphetamine-
type stimulants (ATSs). This type includes amphetamine 
(AMPH), METH, methylenedioxy-methamphetamine 
(MDMA), and other designer drugs(1)(2). it is one of the 
most commonly abused illicit drugs in the world(3).

  (METH) abuse is a considerable public health 
problem around the world(4) the   United Nations Office 
on Drugs and Crime(UNODC) in 2007 estimated in  
that 290 tonnes of methamphetamine was synthesized 
in 2005(5) this quantity  is equal to 2.9 billion 100-mg 
doses of the meth , then the 2016  UNODC Reported 
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that more than 35 million people use AMPHs and 
prescription stimulants around the world Including 
methamphetamine(6).

More studies that shown the effects of 
methamphetamine in the central nervous system. METH 
causes the release of  dopamin ( DA) simultaneously 
prevents the degradation of DA by inhibiting 
monoamine oxidase, and inhibits DA uptake, DA reacts 
with molecular oxygen to form reactive oxygen species 
(ROS)   namely superoxide and hydroxyl free radicals 
and hydrogen peroxide (7)

METH has been reported as acts to increase 
dopamine (DA) neurotransmission within  regulation 
of dopamine transporter activity(2) , noradrenaline and 
serotonin receptors. According to structural similarity, 
METH substitutes for monoamines at membrane-bound 
transporters, namely the dopamine transporter (DAT), 
noradrenaline transporter (NET), serotonin transporter 
(SERT) and vesicular monoamine transporter-2 (VMAT-
2). VMAT-2 is embedded in vesicular membranes, while 
active DAT, NET and SERT are cell surface integral 
membrane proteins(8)(9).

In liver Methamphetamine is metabolized largely 
via: (A) N-demethylation to produce amphetamine, 
catalyzed by cytochrome P450; (b) aromatic 
hydroxylation via cytochrome P450, producing 
primarily 4-hydroxymethamphetamine; And (c)  
hydroxylation to produce norephedrine (8,10,11) .numerous 
metabolites are produced from these overlapping 
pathways, Riddle et al. have shown that Chronic METH 
administration leads to damage at dopaminergic and 
serotonergic axons , they suggest the selectivity of 
damage may be explained by the oxidation of cytosolic 
dopamine and serotonin to 6-hydroxydopamine and 
5,6-dihydroxytryptamine,which can oxidize proteins 
and lipids in dopamine and serotonin-rich neurons 
with related to formation reactive species, such as 
reactive oxygen and nitrogen species (ROS and RNS, 
respectively) as free  radical ,for example Elevated 
cerebral temperature is also thought to be an important 
contributing  factor(12).

Free radicals are essential to any biochemical 
process and represent an fundamental part of aerobic 
life and metabolism. Many of  metabolic processes, 
UV radiations, smoke etc excite the production of free 
radicals(13).

reactive species or  free radicals are generated as 
intermediate byproducts of cellular metabolism and 
are normally maintained at low, nontoxic levels by 
the action of free radical scavengers and antioxidants 
,but increases in free radicals leads to certain disorders 
, such as  aging, ischemia, ionizing radiation or some 
degenerative neurological disorders (14–16), The diseases 
associated with the free radical mainly depend on 
the balance of the pro-oxidant and the antioxidant 
concentration in the body, (ROS) includes superoxide 
anions (O2

∙− ), hydroxyl radical (∙OH), singlet oxygen, 
hydrogen peroxide (H2O2), ferric ion, nitric oxide (NO) 
etc. Excessive production of free radicals leads to 
Oxidative stress (17,18).

The Increased production of reactive oxygen and 
nitrogen species (ROS and RNS, respectively) have 
been explained as  released Both the DA and glutamate 
by METH  leads to the production of  highly reactive 
ROS and RNS, excess DA by enzyme to produce  
3,4-dihydroxyphenylacetic acid (DOPAC) and the 
reactive oxygen compound hydrogen peroxide. DA can 
also be non- enzymatically auto oxidized into cytotoxic 
DA-o-quinones or into DA semiquinones, with the 
production of highly reactive superoxide anion(19,20).

A common underlying mechanism involving 
dopamine that may mediate the damage to dopamine 
neurons is through the production of ROS and oxidative 
stress. Dopamine itself can produce neurotoxicity(21) and 
production hydroxyl radicals(22) 

Living organisms have developed a complex 
antioxidant network to counteract reactive species that 
are detrimental to human life. Enzymatic antioxidants 
such as Catalase , superoxide dismutase and non-
enzymatic antioxidants, such as albumin, GSH, ascorbic 
acid, α-tocopherol and flavonoids constitute an important 
aspect of the network(23)

The degradation of dopamine by enzyme or  the 
auto-oxidation results in the production of hydrogen 
peroxide and superoxide radical. Hydrogen peroxide is 
sensitive to iron-catalyzed formation of hydroxyl free 
radicals via the Fenton reaction(24).

Under physiological conditions, the molecular 
oxygen undergoes a series of reactions that ultimately 
lead to the generation of superoxide anion (O2 ֗ 

-), 
hydrogen peroxide (H2O2) and H2O. peroxynitrite 
(OONO-), hydroxyl radical (∙OH) and lipid peroxides 
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are considered among the other oxidants that have 
relevance to vascular biology(25)

Free radical leads to peroxidation of lipids is 
basically damaging because the formation of lipid 
peroxidation products that cause spread of free radicals 
reactions(26).

Material and Method 

In present  study, fifty  methamphetamine addicted 
18-45 years men who had a history of 1-7 years of 
methamphetamine abuse, were randomly selected 
from ( Forensic Medicine Department and Ibn Rushd  
Psychiatric Training Hospital)  as the test group. At 
the same time thirty non addicted men with the same 
including and excluding criteria such as cigarette 
smoking, age range,  social and cultural conditions 
were selected as the control group. Blood samples 
were collected from all subjects and serum specimens 
collected from these samples were frizzed at –60 oC. 
After collection of all specimens, serum levels of 
dopamine, antioxidant scavenging activity,  free radical 
scavenging  activity,  nitric oxide scavenging activity 
and lipid peroxidation measured by  following  :

 Dopamine level (DA) : the dopamine level 
in serum was measured by using enzyme-linked 
immunosorbent assay (ELISA) kit (E-EL-0046c, 
Elabscience Biotechnology Co., Ltd., Wuhan, China) , 
This ELISA kit uses the Competitive-ELISA principle.  

Total antioxidant scavenging activity(NAOSA) : 
The assay is based on the reduction of Mo (VI) to Mo 
(V) by the serum and subsequent formation of a green 
phosphate / Mo (V) complex at the acid pH(27) 

Free radical Scavenging Activity(FRSA) : This 
assay is according to the measurement of the scavenging 
ability of antioxidant test substances towards the steady 
radical. DPPH radical scavenging activity was measured 
according to the method of Braca et al. (2001)(29).     

Nitric Oxide Scavenging Activity(NOSA) :Nitric 
oxide, generated from sodium nitroprusside in an 
aqueous solution at physiological pH, interacts with 
oxygen to produce nitrite ions which were measured by 
Griess reaction (30).  

Total lipid peroxidation assay(TLP)  : A modified 
TBARS assay(31)  was used to measure the lipid peroxide 
formed using egg yolk homogenate as lipid rich media(32) 

Statistical Analysis :

The Statistical Analysis of   Data in this study  
were expressed as mean±SD ,SE and 95% Confidence 
Interval of the Difference for serum levels of DA, 
TAOSA,FRSA,NOSA and TLPA. Data were statistically 
analyzed by using student’s t-test  using SPSS software 
v25. P values less than 0.001  were considered to be 
significance.

Results & Discussion

 Among the test groups of methamphetamine abuse 
The mean duration was about 3 years, the mean and 
confidence intervals (CI = 95%) for dopamine level 
and oxidant, antioxidant parameters (Total Antioxidant  
Scavenging  Activity, Free Radical scavenging 
Activity, nitric oxide Scavenging activity and total lipid 
Peroxidation in addicts  and controls are shown in Table 
1. There were significant differences in the serum levels 
of dopamine and antioxidant parameters between the 
two test groups.

Table  1-   Dopamine level  and Antioxidant scavenging parameters in addicts of methamphetamine 
compared with non-addict(controls) subjects.

Parameters
   

Meth abuse group (n=50)
Addicts group

Non addict group (n=30)
Controls group

P value

Mean ±SD SE
95% CI

Mean ±SD  SE
95% CI

lower Upper lower Upper

Dopamine pg/
mL 1319.9±324.6 45.92 1227.6 1412.2 1043.9±271.2 49.5 942.6 1145.2 0.000
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TAOSA(%) 40.3±11.6 1.6 37.02 43.6 71.5±5.18 1.06 69.3 73.6 0.000

FRSA(%) 32.6±10.1 1.4 29.7 35.5 67.6±12.5 2.28 62.9 72.3 0.000

NOSA(%) 38.6±13.5 1.91 34.7 42.4 71.9±11.07 2.02 67.7 76.06 0.000

TLP(%) 61.6±16.8 2.3 56.8 66.4 29.7±13.2 2.4 24.7 34.7 0.000

TAOSA(Total antioxidant scavenging activity), 
FRSA(Free radical scavenging activity), NOSA(Nitric 
oxide scavenging activity) and TLP(Total lipid 
peroxidation assay) .

Among methamphetamine consumers the serum 
level of dopamine was notably higher than the controls 
(P-value <0.005) as illustrated in( Figure 1).

Figure -1 Level of dopamine(pg/dL) in addicts compared 
with controls 

The results in (Figure 2,3,4) show the total 
antioxidant scavenging  activity, free radical scavenging  
activity , nitric oxide scavenging  activity  in the 
methamphetamine group were significantly lower than 
the control group (Pvalue <0.05).

Figure 2-The percentage of total antioxidant scavenging 
activity in addicts of meth compared with controls

Figure 3- The percentage of free radical scavenging activity 
in addicts compared with controls

Figure 4-  percentage of nitric oxide scavenging activity in 
addict compared with control

Also the Increased levels of percent lipid 
peroxidation was observed among meth abusers 
compared to the healthy subjects (P value <0.05) ( 
figure -5). 

Figure 5- percentage of total lipid peroxidation in addicts 
compared with controls

The psychostimulant effects of  methamphetamine 
are thought to reflect the ability of these compounds to 
increase the concentration of extrasynaptic monoamines, 
including dopamine (DA) (33,34).Catecholamine 
particularly dopamine and norepinephrine released by 
Methamphetamine administration in Presynaptic nerve 
terminals of neurotransmitters   leads to poisoning, 
stimulates post-synaptic receptors and inhibits reuptake 
of the neurotransmitters(35)

High levels of these dopamine (neurotransmitters) by 
auto-oxidation mechanism or inhibition of monoamine 
oxygenase are causing  production of reactive oxygen 

Cont... Table  1-   Dopamine level  and Antioxidant scavenging parameters in addicts of methamphetamine 
compared with non-addict(controls) subjects.
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species (ROS) and oxidative stress (36)(37)glial fibrillary acidic 

protein (GFAP.

Bryan K. et al. studied the influence of 
methamphetamine (METH) on the  pro-oxidant 
processes and the production of reactive oxygen 
species were they examined in vivo in the rat brain. 
The presence of oxidative damage in striatum, as 
revealed by the oxidation of lipid, also was assessed 
via the measurement of the lipid peroxidation product 
malonyldialdehyde(22)

Also Osman et al have been reported the 
administration of methamphetamine to experimental 
animals results in damage to nigrostriatal dopaminergic 
neurons they explained that both chronic administration 
and the acute repeated by methamphetamine effect to 
increase in thiobarbituric acid reactive substances, which 
are indicators of lipid peroxidation, and superoxide 
dismutase activity in the rat striatum. Their results   
support the concept that reactive oxygen species may 
play an important role in the methamphetamine-induced 
neurotoxicity(38).

Oxidative stress  leads to damage of many biological 
molecules in the body and is a indicator  involved in the 
pathogenesis of inflammatory diseases(39). Reaction of 
ROS with lipids and consequently lipid peroxidation.

Competing Interests:  The authors declare that 
they have no competing interests.

Source of Funding: This project was not financially 
supported by any party 

Acknowledgment: We want to thank all 
researchers of the Chemistry Department (College 
of Science, Babylon University, Hilla, Iraq) for their 
help and assistance during chemical analysis. Author 
details 1 High institute for security and administrative 
development, Baghdad, Iraq.2 Chemistry Department, 
College of Science, Babylon University, Babylon, Iraq. 

Ethical committee : This work was approved by 
the Ethics Committee in the Department of Chemistry 
in the college of Science according to the reference 
number of approval:271/6335. Date:12/9/2019

References

1.  Chomchai, C., & Chomchai S. Global patterns 
of methamphetamine use. Curr Opin Psychiatry. 

2015;(28):269–274. 

2.  Shaerzadeh F, Streit WJ, Heysieattalab S, 
Khoshbouei H. Methamphetamine neurotoxicity, 
microglia, and neuroinflammation. 2018;0:1–6. 

3.  Krasnova, I. N., & Cadet JL. Methamphetamine 
toxicity and messengers of death. Brain Res Rev. 
2009;(60):379–407. 

4.  Sambo DO, Lebowitz JJ, Khoshbouei H. The 
sigma-1 receptor as a regulator of dopamine 
neurotransmission: A potential therapeutic target 
for methamphetamine addiction. Pharmacol 
Ther [Internet]. 2018;186(January):152–67. 
Available from: https://doi.org/10.1016/j.
pharmthera.2018.01.009

5.  Report WD. United Nations Office on Drugs and 
Crime (2007). World drug report. <http://www.
unodc.org/pdf/research/wdr07/WDR_2007.pdf> 
Retrieved on July 11 2014. 2007. 

6.  UNODC. World drug report. New York: . United 
Nations Off Drug Crime. 2016;((UNODC) 
United Nations). 

7.  Graham DG. Oxidative pathways for 
catecholamines in the genesis of neuromelanin 
and cytotoxic quinones. Mol Pharmacol. 
1978;14:633–643. 

8.  Cruickshank CC, Dyer KR. A review of the 
clinical pharmacology of methamphetamine. 
Addiction. 2009;104(7):1085–99. 

9.  Sulzer D., Sonders M. S., Poulsen N. W. 
GA. Mechanisms of neurotransmitter release 
by amphetamines. a Rev Prog Neurobiol. 
2005;(75):406–33. 

10.  Caldwell J., Dring L. G. WRT. Metabolism of 
(14 C) methamphetamine in man, the guinea pig 
and the rat. Biochem J. 1972;(129):11–22. 

11.  Lin L.Y., Di Stefano E.W., Schmitz D. A., Hsu L. 
ESW, Al. LMS et. Oxidation of methamphetamine 
and methylenedioxymethamphetamine by 
CYP2D6. Drug Metab Dispos. 1997;(25):1059–
64. 

12.  Riddle EL, Fleckenstein AE, Hanson GR. 
Mechanisms of Methamphetamine-induced 
Dopaminergic Neurotoxicity. AAPS J. 
2006;8(2):413–8. 

13.  Halliwell B. The wanderings of a free radical. 
Free Radic Biol Med [Internet]. 2009;46(5):531–



 Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4        652       

42. Available from: http://dx.doi.org/10.1016/j.
freeradbiomed.2008.11.008

14.  Fridovich. The biology of oxygen radicals. : Sci 
201. 1978;875–80. 

15.  Southorn, P.; Powis G. Free radicals in medicine. 
II. Involvement in human disease. Mayo Clin 
Proc. 1988;63:390–408. 

16.  DEMIDOV VI, RUDAKOVA T V., 
RYTENKOV SK, SKREBOV VN. EFFECT 
OF OXIDATIVE STRESS ON EXCITATORY 
AMINO ACID RELEASE BY CEREBRAL 
CORTICAL SYNAPTOSOMES S. Int J 
Electron [Internet]. 1989;67(4):657–9. Available 
from: http://www.tandfonline.com/doi/
abs/10.1080/00207218908921117

17.  Tiwari AK. Imbalance in antioxidant defence and 
human diseases : Multiple approach of natural 
antioxidants therapy. 2016;(November 2001). 

18.  Ramakrishna H, Murthy SS, Divya R, 
Mamatharani DR, G PM. Hydroxy radical and 
DPPH scavenging activity of crude protein 
extract of Leucas linifolia : A folk medicinal 
plant. 2012;2(1):30–5. 

19.  Berman SB, Zigmond MJ. Modification of 
Dopamine Transporter Function : Effect of 
Reactive Oxygen Species and Dopamine. 1996; 

20.  Marshall JF, O’Dell SJ. Methamphetamine 
influences on brain and behavior: Unsafe 
at any speed? Trends Neurosci [Internet]. 
2012;35(9):536–45. Available from: http://
dx.doi.org/10.1016/j.tins.2012.05.006

21.  Pre- and Postsynaptic Neurotoxic Effects 
of Dopamine Demonstrated by Intrastriatal 
Injection.pdf. 

22.  Yamamoto BK, Zhu W. The effects of 
methamphetamine on the production of free 
radicals and oxidative stress. J Pharmacol 
Exp Ther [Internet]. 1998;287(1):107–14. 
Available from: http://www.ncbi.nlm.nih.gov/
pubmed/9765328

23.  El-Aal HAHMA. Lipid Peroxidation End-
Products as a Key of Oxidative Stress: Effect of 
Antioxidant on Their Production and Transfer of 
Free Radicals. 

24.  CW O. A radical hypothesis for neurodegeneration. 
Trends Neurosci. 1993;16:439–444. 

25.  Halliwell, B. and Whiteman M. Measuring 
reactive species and oxidative damage in vivo 
and in cell culture: how should you do it and 
what do the results mean? Br J Pharmacol. 
2004;142(2):231–55. 

26.  Kelly SA, Havrillal CM, Brady TC, Abramo 
KH, Levin ED. Oxidative Stress in Toxicology: 
Established Mammalian and Emerging Piscine 
Model Systems. 1998;106(7):375–84. 

27.  Prieto P, Pineda M, Aguilar M. Spectrophotometric 
Quantitation of Antioxidant Capacity through 
the Formation of a Phosphomolybdenum 
Complex: Specific Application to the 
Determination of Vitamin E. Anal Biochem 
[Internet]. 1999;269:337–41. Available from: 
http://linkinghub.elsevier.com/retrieve/pii/
S0003269799940198

28.  C. Asha Poorna MSR and EVS. In vitro 
Antioxidant Analysis and the DNA Damage 
Protective Activity of Leaf Extract of the 
Excoecaria agallocha Linn Mangrove Plant. 
2013;157–8. 

29.  Braca, A., Tommasi, N. D., Bari, L. D., Pizza, C., 
Politi, M. & M. Natural anti-oxidants from plant 
material in phenolic compounds in food and their 
effects on health . J Nat Prod. 2001;64:892–5. 

30.  Deby C, Lion Y, Hans P, Drieu K, Goutier R, 
Gabor M, et al. Antioxidant Action of Ginkgo 
biloba Extract EGb 761 By. 1994;234:462–75. 

31.  Ohkawa H, Ohishi N, Yagi K. Assay for lipid 
peroxides in animal tissues by thiobarbituric acid 
reaction. Anal Biochem. 1979;95(2):351–8. 

32.  Ruberto G, Baratta MT, Deans SG, Dorman 
HJD. Antioxidant and antimicrobial activity of 
Foeniculum vulgare and crithmum maritimum 
essential oils. Planta Med. 2000;66(8):687–93. 

33.  RA. W. Curr Opin Neurobiol. Neurobiol Addict. 
1996;6:243 – 251. 

34.  Newton TF, La R De, Ii G, Kalechstein AD, 
Nestor L. Cocaine and methamphetamine 
produce different patterns of subjective and 
cardiovascular effects B. 2005;82:90–7. 

35.  Dart RC, Jolliff HA, Daly FFS, Taylor RN, 
Waksman J, Bodor GS. Acute Myocardial 
Infarction Associated With Amphetamine Use. 
Mayo Clin Proc. 2009;76(3):323–6. 



653        Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4                  

36.  The Role of Oxidative Stress MC, Produced  and 
I in NI, Abuse  by A-RD of. The role of oxidative 
stress, metabolic compromise, and inflammation 
in neuronal injury produced by amphetamine-
related drugs of abuse. J Neuroimmune 
Pharmacol. 2008;3(4):203–17. 

37.  Fumagalli F, Gainetdinov RR, Valenzano KJ, 
Caron MG. Role of dopamine transporter in 
methamphetamine-induced neurotoxicity: 
evidence from mice lacking the transporter. 
J Neurosci [Internet]. 1998;18(13):4861–9. 
Available from: http://www.ncbi.nlm.nih.gov/

pubmed/9634552

38.  Neurotoxicity  support the concept that reactive 
oxygen species may play an important role in the 
methamphetamine-in-duced. Methamphetamine 
causes lipid peroxidation and an increase in 
superoxide dismutase activity in the rat striatum. 
Brain Res. 1998; 

39.  Galasko D, Montine TJ. Biomarkers of oxidative 
damage and inflammation in Alzheimers disease. 
Biomark Med. 2010;4(1):27–36. 

 



Role of Forkhead box O 3 (FoxO3) Protein in Iraqi  
Patients with Knee Osteoarthritis (KOA)

Mustafa Saleam Khalaf1, Abbas Toma Joda2, Estabraq Abdulrasool  Kwaeri3   
1Al-Nahrain University/ College of Medicine / Baghdad, Iraq, 2Al-Mustansiriya University, College of Medicine / 

Baghdad  / Iraq, 3Al-Nahrain University, College of Medicine / Baghdad, Iraq 

Abstract 

Objective : To shown the role of  Forkhead box  O 3 (FoxO3 ) protein  in development of  primary Knee 
osteoarthritis (KOA) in Iraqi patients , this study done in Baghdad – Iraq at September 2018 .                                       

Method: The samples collection were  take from KOA patients and controls in Rheumatology & 
Rehabilitation Consultation Unit in Al-Yarmouk Teaching Hospital / Iraq . Diagnosis of cases with KOA  
was according to American College of Rheumatology (ACR)  ,and the FoxO3 protein measured in serum 
by ELISA technique .                                        

Results: In this study demonstrad that the  patients with KOA grade 1 have non significant decrease (3.54  
1.33)  in FoxO3 protein level but patients with KOA grade 4 have significant decrease (1.174  1.142) 
compare with controls (3.58 1.31) at Iraqi patients at old age . Also explain significant decrease when 
compare grade1 with 4 of KOA patients .                                                                                                      

Conclusion: Conclude this study that FoxO3 protein level decrease with KOA development and support 
inhibit of autophayg and antioxident procces ,this can lead to primary KOA progression .                                                                

Key words / Forkhead box  O 3 (FoxO3 ) protein , Knee osteoarthritis (KOA) ,  autophagy .

Introduction 

Knee osteoarthritis (KOA) is the disease occur  in 
the knee joint .It’s degenerative arthritis in cartilage 
matrix of knee. The KOA is  most common form 
of arthritis, the women are  more affected than men  
and occur at more than 45 years of age, so  the KOA 
consider within   age-related disease (1). Chondrocytes 
with arthritis suffer from reactive oxygen species (ROS) 
production in response to cytokines and stress on joints 
,this can be  development of  KOA (2).                                                              

The Forkhead box  O 3 (FoxO3 ) protein  is  
transcription factors encoded by FoxO gene  involve in 
many biological pathways such as phosphatidylinositol-3 
kinase (PI3K)/Akt signal transduction pathway  and 
autophagy process that act to reduce effect of age-
related disease (3) .       

Antioxidant defenses are also compromised in KOA 
and aged cartilage , leading to changes in chondrocyte 
phenotype , senescence , and cell death , key mechanisms 

involved in disease onset and progression. Increased 
vulnerability to ROS induced cell death in aged articular 
cartilage has been reported and has been shown to be 
related to reduced levels of antioxidants (4) . Autophagy 
is an important mechanism to maintain protein quality 
under conditions of oxidative stress, and its activity 
decreases with age and in OA(5).                                                                                      

 FoxO3 proteins  are dysregulated with aging  and  
cartilage degredation this lead to KOA development 
.  This fact give indicate that FoxO3 reduce with age-
related disease , this reduction increased phosphorylation 
of FoxO3 (the inactive form of FoxO) in OA cartilage (4).                         

Materials  and Method 

Study design : This study designed according to 
approved via Institutional Ethics Committee in Medical 
College / Al-Nahrain University / Iraq and it done  in 
Rheumatology & Rehabilitation Consultation Unit in 
Al-Yarmouk Teaching Hospital / Iraq  . The consents 
obtained from all patients and healthy persons that 
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involved in the study . Diagnosis of cases with KOA  
was according to American College of Rheumatology 
(ACR) , all the patients are  classified   as primary  KOA 
will include in this study .The ACR depends  on signs and 
symptoms of  KOA that show on patients also depend on 
clinical examination and X- ray  (anteroposterior (AP) 
view and skyline view )(6). This study involved collected 
50 primary  KOA  grade 1 (G1) and 50 grade 4 (G4)  
cases and 50 controls, age of the  cases and controls 
were more than 40 years .                                                                             

Sample collection : About five milliliters of venous 
blood was aspirated using disposable syringes and 
needles. Samples were collected between 09.00-12.00 
Am. The blood was allowed to clot in plain tubes for 15 
minutes, serum was obtained by centrifugation at 3000 
rpm for 10 minutes and transferred into plain plastic 
tubes and kept frozen at (-20) C˚ until the time of assay.                                                                           

FoxO3 proteins  measurement : The Enzyme 
immunoassay kit provides materials for the quantitative 
determination of FoxO3 in serum and plasma. This 
assay is intended for in vitro diagnostic use only. The 
FoxO3  was measured using a solid phase enzyme-
linked immune-sorbent assay (ELISA) based on the 
sandwich principle .  In this study used ELIZA kit for 
FoxO3 proteins assay from My BioSource company / 
USA  , and used this standard curve  .Figure 1 .                                                    

  Figure1/Standard curve for FoxO3 protein Kit

Statistic analysis : The result in this study 
explained as mean + standard deviation (SD) , and 
included compare between groups by  The GraphPad 
PRISMstatistical software (version6 .0, San Diego, CA, 
USA) . This study involved P-value (p-value < 0.05) as 
indication about significant different between groups.                                                                        

Results

This study included compare between G1 KOA 
with control , G4 KOA with control and G1 KOA with 

G4 KOA according to mean +standard deviation (SD) 
and  standard error (SE) , P-value <0.05 consider as 
significant (S) correlation . In this study show decrease 
of  FoxO3 proteins level in G4 when compare with 
control but this reduce less in G1, therefore found  
significant (S) correlation between G4 with control 
and  G1 with G4 but non significant  between G1 with 
control  .Table1.           

Table 1/ Comparsation of FoxO3 level in serum 
between G1 patients with controls , G4 patients with 
controls and G with G4 patients

P-valueControlsG1

0.99 (non S)
3.58+1.313.54+ 1.33Mean +SD

0.180.18SE

P-valueControlsG4

<0.05(S)
3.58+1.311.174+ 1.142Mean +SD

0.181.91SE

P-valueG4G1

<0.05(S)
1.17+ 1.1423.54+ 1.33Mean +SD

1.910.18SE

*SD : standard deviation , SE : standard error .  

Discussion

The KOA is degenerative disease of cartilage in 
knee joint , it’s   inflammatory disease because it occur 
with inflammatory mediators and  the age  consider as 
risk factor to OA development  therefore consider as 
within  age related diseases . The oxidative stress always 
has association with age related diseases  because 
increase it physiologically with age (7) . The oxidative 
stress generate reaction oxygen species (ROS) such as 
hydrogen peroxide, when ROS elevated in chondryocyte  
lead to development of cartilage degradation and  OA 
(8) . In normal chondyocyte the ROS scavenger convert 
hydrogen peroxide to water  by antioxidant proteins 
such as  GPX1 and catalase , and remove ROS harmful 
effects  from cartilage  (4).                                                                                          
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In ROS elevated the chondryocyte suffer from 
damage this lead to activation of autophagy  process  
to remove damage cells . Autophagy is  mechanism for 
control the quality  protein for cartilage homeostasis 
under  oxidative stress.  The autophagy process involve 
up-regulation of autophagy proteins such as LC3 and 
Beclin1 (9).                                                                 

The FoxO3 protein is transcription factor that 
regulate the  various proteins  that consider essential in 
cell cycle and cell functions.   FoxO transcription factors 
are regulated in a stress-dependent manner. Oxidative 
stress stimuli triggered the translocation of FoxO3 from 
the cytoplasm to the nucleus and FoxO3 deacetylation 
via SIRT-1 (which activates FoxO3  transcriptional 
activity) (4).                                                                           

The FoxO3 protein in present study decreased 
with progression of disease , in G4  of KOA reduced 
the FoxO3 level more than G1 KOA and controls 
. Reduce of FoxO level can cause dysregulation of 
anti-oxidant and autophagy proteins transcription ,this 
lead to support of chondryocyt degradation and OA 
in knee joints (10) . This study agree with ALMEIDA, 
Maria; PORTER and et al (2019) when demonstrated  
reduced the FoxO protein level in OA disease (11)

.                                                                                                                                                                

This study  suggest that FoxO protein dysfunction 
expaine in aged and KOA lead to  reduced antioxidant 
defenses and autophagy . Also  we   found that down-
regulation of FoxO transcription factors in human 
chondrocytes induced some genes encoding matrix-
degrading enzymes and proinflammatory cytokines in 
cartilage(4).                                         

Conclusion

 The down-regulation of FoxO protein ( that act as  
transcription factors ) in chondrocyte with OA in knee 
joint lead to   reducing levels of antioxidant proteins 
and autophagy-related proteins, This can result cartilage 
degradation and KOA development.
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Abstract 

Polycystic ovary syndrome (PCOS) is a reproductive endocrinopathy of obscure etiology, and it is regarded 
as a complicated disorder, Activin A is one member of the transform growth factor -superfamily (TGF), 
which has a role in stimulating the synthesis, and secretion of FSH. The Granulocyte macrophage-colony-
stimulating factor (GM-CSF), is act as important mediator for inter-cellular communications, and has effects 
in the process of the implantation. The goal of present study is to elucidate the effects of both activin A 
hormone and GM-CSF on implantation and successful pregnancy of embryos developed after ICSI.  

The study was enrolled eighty-eight women that classified according to the cause of infertility into 38 
women without PCOS ( because of male factor) and 50 women diagnosed as PCOS through the period from 
Nov.2016 till April 2018 . All women were undergoing intracytoplasmic sperm injection procedure (ICSI). 
Activin A and GM-CSF in the follicular fluid were measured in all women participating in the study, and the 
β-HCG test was done 12-14 days after embryo transfer. The results  of this work found that  activin A and 
GM-CSF levels in the follicular fluid were higher in women with PCOS, when compared to their levels in 
the control (non-PCOS) women and the levels were higher in pregnant women with PCOS and these results 
may be useful to be used the activin A and GM-CSF  as predictors of the successful process of implantation 
and pregnancy.

Keywords: Activin A, GM-CSF, FF,ICSI, PCOS, pregnancy rate.
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Introduction

The PCOS has heterogeneous collected symptoms 
and signs. The syndrome has a wide spectrum of the 
disorder ranging from mild to severe reproductive 
abnormalities, with endocrinological and metabolic 
function. The oligo-ovulation and an-ovulation is  
caused mainly  by PCOS(1). Indeed, PCOS is regarded 
as the main causes of women infertility, it is the 
commonest health trouble, it was estimated that an 18% 
of the women in the age of the reproduction have PCOS, 

and this was depending on the criteria that used in the 
diagnosis of the syndrome and the studied population (2).

Intraovarian factors play an important role in the 
modulating the sensitivity of the follicular cells to  the 
gonadotrophin hormones, in addition, to  the other 
systemic factors (3). Follicular fluid provides the micro-
environment for oocyte to develop, mature and ovulated. 
It consists of different kinds of hormones and proteins 
with their metabolites, it contains regulatory molecules 
which have a significant action in the process of  the 
development and  the maturation of the oocytes(4, 5). 

Granulocyte-macrophage colony-stimulating 
factor is a growth factor, and it is a member of the  
colony stimulating factors (CSFs) family, synthesized 
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by epithelial cells under the effects of the estrogen 
hormone, in woman’s uterus and oviducts, promoting 
hematopoiesis by monocyte and granulocyte cells 
proliferation and differentiation(6, 7). Therefore the 
objective of current work is to elucidate the effects of 
activin A hormone and GM-CSF that secreted from the 
follicular fluid at time of oocytes pick up  on  implantation 
and pregnancy  rate following ICSI procedure of PCOS 
women.

Patients, materials and method

This study was performed on random 88 infertile 
couples, who attended the High Institute of Infertility 
Diagnosis and Assisted Reproductive Technologies, Al-
Nahrain University in Baghdad-Iraq. The duration of 
the study extended from November 2016 to April 2018. 
The women ages included in this study were ranged 
from (20-40) years old and complain from primary 
or secondary infertility for a period (1-17) years. The 
exclusion criteria includes: Endocrine pathology, 
congenital malformation, women whose FF was bloody 
during the oocyte retrieval, cycles with no oocytes 
(empty follicles) were retrieved on the day of aspiration, 
women with serum FSH levels more than 12mIU/ml. 
The hysterosalpingography (HSG) was done to exclude 
tubal blockage or congenital malformations of the 
uterus. Pelvic ultrasound examination was performed. 
The male partner evaluation was done by the urologist.(8)

The ICSI procedure was done by the clinical 
embryologist  in charge in the IVF Lab.The ICSI 
procedure was performed  as described by Neri, et al 

(9).  Embryo transfer was done without anesthesia by 
using a flexible catheter (Cook-Ireland Ltd) with the aid 
of a trans-abdominal ultrasound, Progesterone therapy 
(Cyclogest, Barnstable, UK)® 200- 400 mg twice/day) 
was given to all women for the luteal phase support, 
treatment initiated from the day of oocyte retrieval until 
pregnancy test was performed. The pregnancy test is 
performed 12- 14 days after ET.

The obtained follicular fluid used to measure the 
levels of activin A and GM-CSF, by using enzyme-
linked immunosorbent assay (ELISA) technique 
(Biotek, USA), by using diagnostic kit (Kono Biotech), 
which provides a quantitative determination of the 
human activin A and GM-CSF concentration in the 
follicular fluid. The pregnancy rate was calculated after 
pregnancy biochemical test.  

Statistical analysis

The statistical analysis system-IBM-SPSS version 
24 was used for estimating the effect of different factors 
on study parameters. (10). 

Results 

Mean age of the entire women was (32.29 ± 0.55) 
years. In the non-PCOS group the mean age was (33.23 
± 0.91) years old, while for the PCOS women, the mean 
age was (31.58 ± 0.65) years. There was no significant 
(P=0.134) differences between them. The mean of BMI 
in non-PCOS group (26.79 ± 0.60) kg/m², was lower 
than BMI of PCOS (28.16 ± 0.40) kg/m², however the 
statistical analysis showed no significant difference 
(P=0.052) between them.

According to duration of infertility in this study the 
mean duration of infertility in non-PCOS group (6.23 ± 
0.74) years, and the mean duration of infertility in PCOS 
group (6.97 ± 0.57) years. There was a no significant 
(P=0.428) difference between the two women groups, 
table (1).

Table (1): The clinical characteristics of non-
PCOS and PCOS women

Clinical 
characteristics

Women fertility status

*P-valueNon-PCOS
(N= 38)
Mean ± SE

PCOS
(N= 50)
Mean ± 
SE

Age (years) 33.23 ± 0.91 31.58 ± 
0.65 0.134

BMI(kg/m2 ) 26.79 ± 0.60 28.16 ± 
0.40 0.052

Duration of 
infertility(years) 6.23 ± 0.74 6.97 ± 

0.57 0.428

PCOS: Polycystic ovary syndrome: N: number of 
cases; SE: Standard Error; *: Unpaired t test

In the current study, the level of activin A in follicular 
fluid of non-PCOS group (571.84 ± 25.79 pg/ml) was 
lowered than in PCOS group (575.56 ± 18.09 pg/ml), 
with no significant difference (P=0.904) between them. 
The mean of follicular GM-CSF levels at the day of 
the oocyte retrieval in the non-PCOS women shared in 
this study was (4.61 ± 0.23 ng/mL), and the mean of 
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follicular GM-CSF for PCOS women was (5.26 ± 0.21 
ng/mL). The level was significantly (P=0.043) higher in 
PCOS women, table (2). 

Table (2): Comparison of activin A and GM-CSF 
levels in the follicular fluid between non-PCOS and 
PCOS  women groups

Study group

Activin A 
(Follicular)
pg/mL
Mean ± SE

GM-CSF 
(Follicular)
ng/mL
Mean ± SE

Non-PCOS 571.84 ± 25.79 4.61 ± 0.23

PCOS 575.56 ± 18.09 5.26 ± 0.21

P-Value ٭ 0.904 0.043

PCOS: Polycystic ovary syndrome, SE: standard 
Error,*: Unpaired t-test

The means of total number of aspirated oocytes 
in PCOS women were significantly (P<0.001) higher 
than the mean of total aspirated oocyte of non-PCOS 
group. At the same time, there was a highly significant 
(P<0.001) difference in the mean of total numbers of 
injected oocytes, between the non-PCOS group and 
PCOS as shown in table (3). In addition, the total number 
of MII was significantly (P=0.012) higher in the PCOS 
group (6.34 ± 0.53) to that of the non-PCOS group (4.58 
± 0.37). Abnormal oocytes were significantly (P=0.045) 
increased in PCOS group compared to non-PCOS. There 
was no significant (P>0.05) difference between the two 
groups regarding MI and GV. The fertilization rate in 
non-PCOS group (75.53 ± 3.91), was significantly 
(P=0.038) higher than that in PCOS group (64.70 ± 
3.37), but there was no significant (P>0.05) differences 
was noticed in the mean of total number of the embryos, 
GI, GII and total transferred embryos between the two 
groups.

Table (3): Comparison the characteristics of oocytes and embryos between non-PCOS and PCOS women 
undergo ICSI procedure. 

Characteristic of oocytes Control (Mean ± SE) PCOS (Mean ± SE) *P-value

Number of oocytes 6.89 ± 0.58 10.46 ± 0.67 <0.001

Oocyte quality

MII 4.58 ± 0.37 6.34 ± 0.53 0.012

MI 2.25 ± 0.32 2.41 ± 0.32 0.756

GV 1.50 ± 0.23 1.82 ± 0.19 0.316

Abnormal 1.47 ± 0.24 2.26 ± 0.24 0.045

Injected oocyte 5.55 ± 0.45 7.88 ± 0.51 <0.001

Fertilization rate 75.53 ± 3.91 64.70 ± 3.37 0.038

Total embryo 3.87 ± 0.38 4.64 ± 0.36 0.154

GI 2.58 ± 0.27 2.42 ± 0.18 0.606

GII 0.63 ± 0.19 0.70 ± 0.18 0.795

Total embryo transferred 2.68 ± 0.19 2.76 ± 0.15 0.749

PCOS: Polycystic ovary syndrome; n: number 
of cases; SE: Standard Error, MII= Metaphase II, 
MI=Metaphase I, GV=Germinal vesicle, GI: Grade 1, 
GII: Grade 2, *: Unpaired t-test

Biochemical pregnancy outcomes in control and 
PCOS groups

Positive biochemical pregnancy was shown in 27 
(31 %) out of all women participating in the current 
study. The number and percentage of pregnancy  was 
higher in PCOS than non-PCOS groups, 17 (34 %) 
versus 10 (26 %). However there was no statistical 
significant (P=0.439) difference between the two groups 
as shown in figure (1).
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Figure (1): Distribution of control and PCOS women into pregnant and non-pregnant

Table (4): Follicular activin A and GM-CSF levels according to biochemical pregnancy outcome in non-
PCOS and PCOS groups

Characteristic non-PCOS group (Pregnant) 
n=10

PCOS group (Pregnant)
n=17 *P-value

Activin A (pg/mL)
(Mean ± SE) 569.90 ± 36.04 609.82 ± 31.01 0.423

GM-CSF (ng/mL)
(Mean ± SE) 5.07 ± 0.38 5.36 ± 0.35 0.591

SE: Standard Error ,n=number, GM-CSF: Granulocyte macrophage colony stimulating factor, *: Unpaired t-test

The total aspirated oocytes (10.82 ± 1.30) in pregnant PCOS was shown no significant (P= 0.179) difference 
compared to pregnant non-PCOS women (8.20 ± 1.08). Concerning MII, GV, abnormal oocytes and injected oocytes, 
there was no significant (P>0.05) difference in PCOS pregnant women compared to non-PCOS pregnant women. and 
transferred embryos, as illustrated in the table (5).

Table (5): Oocytes and embryos characteristics according to biochemical pregnancy outcome in non-
PCOS and PCOS groups

Characteristic
(Mean ± SE)

Non-PCOS group
(Pregnant)
n= 10

PCOS group
(Pregnant)
n= 17

*P-Value

Total aspirated oocytes 8.20 ± 1.08 10.82 ± 1.30 0.179

Oocyte 
maturation

MII 5.40 ± 0.58 7.00 ± 0.99 0.255

M1 2.33 ± 0.61 1.91 ± 0.55 0.633

GV 1.50 ± 0.50 1.67 ± 0.33 0.831

Abnormal 1.83 ± 0.65 2.64 ± 0.54 0.377

Injected oocytes 6.40 ± 0.81 8.41 ± 0.99 0.173
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Fertilization rate 69.38 ± 7.35 65.81 ± 5.27 0.690

Total embryos 4.50 ± 0.73 5.18 ± 0.67 0.520

GI 2.80 ± 0.53 2.23 ± 0.30 0.329

GII 0.80 ± 0.42 0.94 ± 0.38 0.812

Transferred embryos 2.80 ± 0.33 2.94 ± 0.26 0.743

SE: Standard Error, MII= Metaphase, MI=Metaphase I, GV=Germinal vesicle, GI: Grad one, GII: Grade 2, 
*Unpaired-test

Cont... Table (5): Oocytes and embryos characteristics according to biochemical pregnancy outcome in 
non-PCOS and PCOS groups

Discussion

The mean age of the whole females enrolled in the 
current study was (32.29 ± 0.55) years, and the mean 
age of the women in the present study tends to be similar 
to the studies which were done earlier(11,12). This result 
may be true due to early marriage in Iraq. Moreover, 
the mean age of PCOS females in the present study was 
comparable to the other studies(13,14).

The present study showed that both follicular activin 
A levels were slightly higher in the PCOS group than in 
the non-PCOS group. The high follicular fluid activin 
A may be due to obesity which well defined in PCOS 
women(15) or may be due to ovarian stimulation(16).  Some 
authors found no significant difference in mean follicular 
activin A concentration between PCOS and non-PCOS 
groups(17–19). These data also suggest that regulation of 
activin production itself is not a feature of PCOS, and 
that modulation of activin A activity by follistatin is the 
more fundamental characteristic of the disease(19). 

Moreover, the study showed that the level of  
follicular  fluid activin A higher in pregnant PCOS than 
the level in pregnant normal women, with  no significant 
difference. Activins are secreted by the smaller follicles 
which promotes the development of follicles through 
increasing the granulosa cells response to the FSH 
stimulation and reducing androgen synthesis, with 
enhancing the maturation of the oocyte(16). Thus, in this 
study activin A in the follicular fluid, may regarded as a 
predictor for the positive pregnancy outcome in PCOS 
women. In contrast, to the study done by Al-Dujaily, 
which has been concluded that activin A level in FF 
was a poor predictor for positive pregnancy outcome 

in PCOS and non-PCOS (23). The role of GM-CSF was 
elucidate by previous studies, through demonstrating 
the gradual elevation of GM-CSF in the follicular phase, 
and peak in the ovulatory phase, in normal women(15). 

Our results were in accordance with those of authors 
who have found higher numbers of MII oocytes between 
PCOS women and non-PCOS (17).

Regarding the pregnancy rate, it was tending to be 
higher in PCOS women in comparison to the normal 
women with a non-significant difference. The higher 
pregnancy rates in the PCOS women may be due to the 
adequate numbers of the retrieved oocytes, MII.

Oocytes, and transferred the embryos with high-
quality. Furthermore, it appears that the PCOS does 
not affect the outcome of  the ICSI, regarding the 
implantation rate and the pregnancy rates(24, 27). The 
study was done by Taher et al, who was found the 
pregnancy rate was highly significant in PCOS patients 
when compared with the non-PCOS group, and  this 
result was in  agreement with the previous results that 
found. (25) 

It is concluded from the results of present study that 
the levels of activin A and GM-CSF  in FF on the day 
of oocyte retrieval of women complaining from  PCOS 
were higher than those without PCOS and were high 
in pregnant women with PCOS. Follicular GM-CSF 
may have a predictive role of the pregnancy outcome in 
women with PCOS but, further studies are required to 
prove his role in the prediction of pregnancy in women 
with PCOS following ICSI.
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Abstract

Background and Objectives: Fluid therapy is one of the important cares of sick children, and nurses are responsible 
for initiating, monitoring, terminating, and preventing complications during intravenous fluid therapy. The study 
aimed to assess nurses’ knowledge, attitude, and practice concerning fluid therapy. 

Method: In this descriptive study, 53 nurses were randomly selected from 3 pediatric hospitals. The data were 
collected through a questionnaire and analyzed by statistical software Spss/22.

Results: 84.9% of nurses were poor in knowledge, 58.5% of nurses had attitude, and 60.4% of them had fair 
practice.

Conclusions: According to the results of this study, it’s recommended to pay more attention to nurse’s 
knowledge, attitude, and practice by continues educational program and training to improve their knowledge, 
attitude, and practice.
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Introduction

Fluid administration which restores circulation and 
balance between the input and output of fluids in the 
body is called fluid balance; this helps facilitate proper 
metabolic processes function 1. Nurses are responsible 
for initiating, monitoring, terminating and preventing 
complications during intravenous fluid therapy. They 
need to know and prevent complications caused by 
catheter inserted through a vein or resulted from 
intravenous fluid therapy. It is important that the nurse 
know how to estimate fluid calculation as well as how 
these are prepared in order to prevent fluid dosage errors 
and complications such as fluid overload, hypovolemia, 

right ventricular failure, pulmonary edema, prevent 
fluid and electrolyte imbalance 2-4. Diarrhea-induced 
dehydration is still a significant cause of morbidity and 
mortality among children all over the world 5.Every year, 
diarrhea causes approximately 1 in 5 deaths of children, 
which accounts for 1.5 million deaths 5. It should also 
be noted that incorrect prescription and administration 
of fluids can be highly hazardous and lead to more 
adverse events than any other individual drug 6. In this 
regard, errors have been reported; approximately 39% 
of nurses and 36% jointly by nurses and emergency 
physicians. Incorrect medication dose (35%), incorrect 
medication (30%), and fluid overload (35%) are among 
the most common errors7. Incorrect prescription and 
administration of fluid in children can lead dangerous 
complication such as circulatory, renal and brain 
damage. Key measures to treat diarrhea in children 
include rehydration with intravenous fluids in case of 
severe dehydration, oral rehydration salt (ORS) solution 
for moderate or no dehydration, and zinc supplements 
to reduce the duration of a diarrhea episode and stool 
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volume 5. Infusion therapy has increased in complexity 
over the years 8. Management of dehydration is based 
on its severity or degree for  mild dehydration ,50ml 
per kg of oral rehydration salt (ORS) and for moderate 
dehydration, 100 mL per kg of ORT solution should 
be given over four hours in the physician’s office or 
emergency department 9. Key measures to treat diarrhea 
in children include rehydration with intravenous fluids 
in case of severe dehydration; Treatment should include 
20 mL per kg of isotonic crystalloid (normal saline or 
lactated Ringer solution) over 10 to 15 minutes 6.This 
study aimed at assess knowledge, attitude, and practice 
concerning fluid therapy in children among nurses 
working in children hospitals.

Methods

A Descriptive study design was carried out from 
February 1st to the end of October, 2017 to assess nurses 
knowledge, attitude, and practice (KAP) concerning fluid 
therapy in children among nurses in Rapareen pediatric 
Hospital, Lala and Consultant Medical City (CMC) Private 
Hospital, located in Erbil, the Kurdistan Region of Iraq. 
From 98 nurses53 of them were randomly selected from 
3 pediatric hospitals. The study inclusion criteria included 
nurses were providing care to sick children admitted in 
the mentioned children hospitals, both genders, having 
experience of at least one year, and graduating from 
primary, intermediate, preparatory, institutes and nursing 
colleges. The study exclusion criteria included 16 nurses 
working in the operation room and 2 nurses holding M.Sc. 
in nursing. The data were collected through direct (face-
to-face) interview (30) minute for knowledge, attitude 
and (10) minute for observation during practice by the 
researcher by using a questionnaire format which was 
designed and developed by the researcher according to 
the international guideline of pediatric fluid therapy. It 
consisted of two sections: (1) The Socio demographical 
characteristics including personal data (age, sex, address, 
marital status, and years of experience) and socioeconomic 
data(occupation, education, and crowding index) and (2) 
The nurses knowledge (30 items), attitude (15 items), and 
practice (25 items). The content and structural validity 
of the questionnaire was determined initially by a panel 
of 15 experts from different related specialties related to 
pediatric. And its reliability was examined through the 
Spearman-Brown Coefficient Reliability of 10 cases which 
was obtained as 83.9, which is statistically adequate. 
Moreover, a checklist for fluid therapy in children was 
prepared which included assessment of dehydration, the 

status of dehydration, oral rehydration therapy, intravenous 
solution, method of administration (bolus), deficit, 
maintenance, and ongoing loss. The nurses’ knowledge 
consisted of 30 multiple choice questions (MCQ) with 0 
incorrect and 1 correct answer. The nurses’ attitude was 
scored using a 5-point Likert scale (Strongly Disagree=1, 
Disagree=2, Neutral=3, Agree=4, and Strongly Agree=5). 
Higher scores in this section indicated higher attitude. The 
practice checklist was obtained from the College of Nursing, 
Hawler Medical University. To score the checklist, each 
achieved step was given 1, and each non-achieved step 
0. The Nurses’ KAP was graded as Poor≤50%, Fair=50-
75 %, Good≥75%. Data analysis was carried out through 
descriptive statistics (frequency, mean, percentage, chi-
square, Paired T test, etc.) using SPSS 22.0.After the 
purpose of the study was explained to the participants, 
and necessary permission was obtained from the managers 
of the hospitals, formal approval was obtained from the 
Ethical Committee of the College of Nursing.

Results 

The result of the study reveals that 62.3% of nurses  
belonging to the age group 22 - 28 years old, of which 
66.0% of were female. Also, it shows 41.2% were graduate 
from institute and 43.4% from college, and 49.1% was 
married. In respect to their type of employment about 
60.4% of nurses were formal, 11.3% were volunteer, and 
only 28.3% contracted. About 64.2% of the nurses were 
having 1-5 years of experience. Regarding unit of work, 
32.1% of them work in medical. Unfortunately, 00.0% 
had not taken any training course regarding fluid therapy. 
Regarding the setting (69.8%) were from Raperin hospital, 
15.1% were formed Lala private and CMC private 
Hospital. Unfortunately, about 41.5% of nurses were low 
socioeconomically class.

Concerning nurses knowledge, about 84.9% of them 
were poor in knowledge, while about 58.5% of had fair 
attitude and also 60.4% of their practice was fair (Table1).

Table 2 shows that there was non-significant 
association between age group and their knowledge 
(P-value 0.177 NS), but highly significant association was 
seen with nurse’s attitude and practice (P-value 0.008), 
(P-value 0.000) respectively. Regarding the gender, there 
was non-significant association between gender and 
their knowledge and practice (P-value 0.067), (P-value 
0.787) but significant association was seen with nurses 
attitude(P-value 0.043). Concerning nurses education, 
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there was highly significant association between nurses 
education level and their knowledge and practice (P-value 
0.002), (P-value 0.000) respectively but non-significant 
association was seen with nurse’s attitude (P-value 0.055). 
There was highly significant association between nurse’s 
type of employment and their (KAP) (P-value 0.002), 
(P-value 0.003)and (P-value 0.004) respectively,  highly 
significant association was seen between nurse’s years 
of experience and their (KAP) (P-value 0.006), (P-value 
0.001)and (P-value 0.000) respectively; while non-
significant association was seen between nurses socio-
economic status and their (KAP) P-value 0.938), (P-value 
0.855) and (P-value 0.0.073) respectively at p-value ≤0.05.

Discussion

 The finding of this study showed that 62.3%% of 
the nurses were aged between 22 and 28 years and about 
66.0% of them were female, which is in line with the 
results reported by Deshmukh and Shind (2012) whose 
study consisted of 83.3% women 10. The current study 
revealed that about 43.4% of the nurses graduated from 
college, this finding is disagree with the studies carried out 
by Elshamy et al. (2015) and Deshmukh and Shind (2012) 
who stated that most of the nurses held diploma 10, 11.  64.2% 
of the participants in the present study had 1 to 5 years 
of experience. This finding is in highly consistent with 
the results reported by Deshmukh and Shind (2012), who 
reported that 71.67% of the nurses had worked 0 to 5 years 
in clinics 10. About 41.5% of the participants belonged to 
the low socioeconomic class, which can be attributed to the 
current financial problems in the Kurdistan Region which 
started in 2014. 

Regarding the nurses KAP, most  the of nurses were 
poor knowledge these finding of our study is strongly 
agree with the study carried out by Abwalaba et al. (2018) 
who reported that 88% of the nurses had a low level of 
knowledge on intravenous fluid therapy in children under 
five with dehydration 12. However, in their study in Pakistan, 
Qamar et al. (2017) also concluded that the nurses in public 
hospital had good knowledge of IV cannula protocols 13. 

Regarding the nurses’ attitude toward fluid therapy 
in children, the results showed that about 58.5% of nurses 
had fair attitude. This finding is consistent with the study 
of Moula et al. (2015). In their study, the majority of 
nurses attitude towards intravenous pre, during, and post-
administration was negative in pediatrics wards 14.

Regarding the nurses’ practice of fluid therapy in 
children, the results indicated that 60.4% of the nurses 
from the pediatric hospitals had fair practice; this finding is 
consistent with the findings of  Elshamy et al. (2015) who 
reported that 96.0% of nurses have fair practice regarding 
infusion therapy 11. Also, Vijayan (2011) who found that 
most of the nurses have fair practice 15. On the other 
hand, our finding is not in line with the result reported by  
Kanakalakshmi (2014) who find that 37% of the nurse’s 
practice regarding fluid and electrolyte replacement 
therapy showed safe practice 16.  

Regarding the association between the nurses’ 
sociodemographic characteristic’s and  their KAP, table 3 
shows that there was a non-significant association between 
the nurses’ age group their knowledge, which is consistent 
with those of the studies by Deshmukh and Shind (2012) 
and Vijayan (2011) ; who concluded that there were no 
significant relationship between the nurses’ age and their 
knowledge 10, 15. 

Our findings show there was highly significant 
association between the nurses’ age group their attitude, 
which may be due to greater accountability and 
administrating supervisor and better in hospitals. Also, there 
was highly significant  association between the nurses’ age 
group their practice; this finding is opposite with Elshamy 
et al. (2015) and Taha and Mohammed (2014) who found 
that  there was no statistically significant  association 
between nurses age group and their performance regarding 
intravenous infusion therapy 11, 17.

 In terms of the nurses’ gender, the present study 
revealed that there was no significant correlation between 
nurses’ knowledge and practice and their gender. Our result 
is inconsistent with the study of Taha and Mohammed 
(2014), who determined that there was no significant 
association between the nurses’ knowledge and practice 
and nurses gender 17. Concerning level of education 
current study also showed that there was highly significant 
association between the nurses’ level of education with 
their knowledge and practice; this finding  completely 
agree with the study of Li et al. (2014) who also reported 
of a significant association between the nurses’ level 
of education and their knowledge 18.  This finding is 
not in agreement with Elshamy et al. (2015) who found 
there is not there was a significant relationship between 
the nurses’ knowledge and level of education 11. Our 
findings demonstrated that there was a highly significant 
relationship between the nurses’ type of employment and 
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their KAP. This is consistent with the studies of Omoto 
and Snyder (1995), and Mellor et al. (2009) who described 
volunteer in their study as volunteer motives, activities, 
and behaviors 19, 20. 

The current study showed that there was a highly 
significant relationship between the nurses’ years of 
experience and their KAP this finding completely agrees 
with study conducted in Egypt by Taha and Mohammed 
(2014) in their study on Critical care nurses knowledge 
and practice regarding administration of total parenteral 
nutrition. They found that there was highly significant 
relationship between the nurses’ years of experience 
and their knowledge and practice 17. Similar results 
were presented by Al Reshidi (2016) who reported of 
significant association between the nurses’ knowledge and 
experience21

Our results demonstrated that there was a non-
significant relationship between their KAP and their SES, 
which is not consistent with the study of Mogileeswari and 
Ruth Grace (2016) who reported a significant correlation 
between the nurses’ income and their knowledge and a 
highly significant with practice 22. The nurse socioeconomic 
status should not influence on their KAP because the nurse 
have major ethical responsibility in daily working to safe 
and serve humanity

Conclusion 

Regarding the nurses’ KAP shows that most of nurses 
had poor knowledge, while they are fair in their attitude 
and practice. We recommend that further research should 
be undertaking with bigger samples and more attention 
to nurses’ KAP by continuous educational program and 
training to improve their KAP on fluid therapy in children.
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Abstract

One of the acute respiratory illness is precipitated by human parainfluenza viruses (PIVs) that infect the 
immunocompromised patients particularly in children and the elderly. A common cause of bronchiolitis and 
pneumonia is PIV1 and whereas is the one frequent causes of upper respiratory tract illness and croup is 
PIV2.The current study aimed to highlight a group of patients with type III influenza virus by assessing the 
level of a type of cellular motility in their catheter, cimclin cxcl10, as assessed by the use of ELISA. The 
study found that the percentage of infection with the virus (IgM hpiv) was 33% (29 patients out of 88). The 
study showed an inverse relationship between the level of IL17 and age. The study also showed an increase 
in the level of IL17 in the case of HPIV infection compared with the control group The study also showed 
that IL17 (rs4711998) polymorphism was not associated with (HPIV3) Ptients.
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Introduction

Human parainfluenza viruses (HPIVs) are among the 
most common cause of acute airway illness in children, 
the elderly and immunocompromised patients (1)the 
elderly, and immunocompromised patients. PIV3 is a 
common cause of bronchiolitis and pneumonia, whereas 
PIV1 and 2 are frequent causes of upper respiratory 
tract illness and croup. To assess how PIV1, 2, and 3 
differ with regard to replication and induction of type I 
interferons, interleukin-6, and relevant chemokines, we 
infected primary human airway epithelium (HAEHPIV 
consists of four major serotypes, PIV4 is a common 
respiratory pathogen similar to PIV3 in clinical 
presentation (2), whereas PIV1 and PIV2 are frequent 
causes of upper respiratory tract illness and croup (1)the 
elderly, and immunocompromised patients. PIV3 is a 
common cause of bronchiolitis and pneumonia, whereas 
PIV1 and 2 are frequent causes of upper respiratory 
tract illness and croup. To assess how PIV1, 2, and 3 
differ with regard to replication and induction of type 
I interferons, interleukin-6, and relevant chemokines, 

we infected primary human airway epithelium (HAE. 
Because of the optimal viral reproduction inside the 
epithelial cells of the respiratory canal, HPIV3 is the 
common frequent reason that cause of hospitalization 
respiratory infection in the worldwide amongst the four 
recognized serotypes. Notwithstanding this high hazard 
of infection, until now there is no standard therapy or 
vaccine to address or even limit HPIV3 infection.(3).

HPIV-3 is a virus which belongs to the 
Paramyxoviridae family and an RNA virus, it is an 
enveloped, negative-sense, non-segmented virus (4). 
HPIV-3 infecting lower airway epithelial cells induces 
bronchiolitis and pneumonia in children less than 
one year of age and one of age and it is considered 
as the leading cause of acute lower respiratory tract 
infections in children under five years of age (4). (5) 
reported that HPIV3 may lead to asthma exacerbations 
in children and adults. Respiratory viruses contributing 
to the pathophysiology of lower and upper respiratory 
disorders by invading the epithelium activate innate 
immune response and induce inflammatory cytokines 
release. However, the effects of HPIV3 infection have 
not been well-defined on nasal epithelial cells (HNECs).

The IL-17 is a polypeptide homodimer comprising 
of 155 amino acids, with a molecular weight of 15 kilo 
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dalton (KDa). The family of IL-17 includes six members 
are IL-17A, IL-17B, IL-17C,IL-17D, IL-17E and IL-
17F (Korn et al., 2009) The IL-17A is associated with 
the development of autoimmunity, inflammation, tumors 
and also plays important roles in the host defenses against 
bacterial and viral infection (6,7) . IL- 17A is a chief driver 
of multiple inflammatory and immune disorders (8). 
Control of IL-17 expression involving; it’s potential as 
a novel therapeutic agent against sepsis (9) and playing a 
dual role in the antitumor immunity. On one hand, IL-17 
promotes an antitumor cytotoxic T cell response leading 
to tumor regression. On the other hand, by facilitating 
angiogenesis and egress of tumor cells from the primary 
focus, IL-17 promotes tumor development (10)

Materials and Method 

Blood samples 

Blood samples were collected from people suffering 
from upper and lower respiratory diseases. 5 mL of 
venous blood was withdrawn using a sterile syringe 
placed in a test tube containing no anticoagulant. The 
blood was then left at room temperature for half an hour; 
the serum was then removed from the rest of the blood 
components using a sterile microbial. It was distributed 
in five Pendrove tubes and 200 microliters per tube for 
the purpose of avoiding melting. , And was frozen (20-
m) until the test (11).

Method:

The antibodies against Paranfluenza (IgM) were 
investigated in patients’ urine, using ELISA, the test 
was performed according to the method reported and 
supplied with the VIRCELL test kit.

The number of tests used by Ray Biotech was 
used to measure the quantitative level of the public 
health laboratory in Najaf Governorate, as follows: The 
double-check factor and the human control factor (il17) 
are studied in serum samples and by the associated 
immunosorbent system (Sandwich ELISA). The IL-
17 rs4711998 SNP was tested by PCR-RFLP for all 
patients and control groups by using XhoI restriction 
enzyme(Biolab).

Statistical analysis

The data were analyzed statistically using 
computerized SPSS v.24. Non- parametric tests has been 
used for variables that were n’t followed the normal 

distribution such as Kruskal-Wallis Test (Multiple 
Comparisons) and Mann-Whitney Test, and Chi-square 
Test. Data were expressed as (mean ± SE), statistically 
significant at p-value 0.05.

Results and Disscusion

Accourding to the table1 as well as figure1, the 
concentration of interleukin 17 was 336.585 ± 155.122 
(for genotype A/A, and the concentration of interleukin 
17 for the genotype A/G was 223.237 ± 120.756). 
Finally, the concentration of interleukin 17 for genotype 
was G/G (239.560 ± 125.005). The results showed 
that there were no significant differences below the 
probability level P 0.05. This means that the genotype 
A/A, A/G, G/G of IL17 (rs4711998) does not affect the 
concentration of interleukin 17.

Table1: The relationship between genotype IL17 
(rs4711998) and interleukin 17 (IL-17) in patients 
with HPV3 and control samples

Concentration of IL17-(pg/ml) 
(Std. ± Mean)

Gene Patterns IL17 
(rs4711998)

155.122 ± 336.585 (2)   A/A

120.756 ± 223.237 (28) A/G

125.005 ± 239.560 (26) G/G

Figure1: PCR-RFLP for gene IL17 (rs4711998) (line L = 
100bp step ladder, line (4,5,6,7,8,9,13,14) = genotype AG, 
remaining lines = genotype GG.

The results of this study were agreed upon (12). The 
study examined the association between monoclonal 
formations (SNPs) and individual patterns in IL17 and 
asthma, and found that the il-17 genetic patterns were 
not associated with asthma. The results also coincided 
with a study conducted in China by (13) where genetic 
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patterns IL-17A (rs3819024) were found to have no 
association with tuberculosis(14) conducted a study in 
China on the relationship between the genetic forms 
of interleukin (IL-17A) and rs2275913 using RFLP-
PCR technique where individuals with the genotype 
AA and AG were more likely to develop tuberculosis 
compared to individuals with the pattern Genetic GG 
A further study was conducted in Argentina about 
rs2275913 SNP (G → A) of interleukin IL-17A using 
ARMS-PCR technique where individuals with the AA 
genotype were found to be more susceptible to TB. 
Another study in Korea by Jin et al (2011) to investigate 
SNP IL-17 (rs1889570) gene and using high-resolution 
melting (HRM) Polymorphism rs1889570 gene IL-
17 is associated with exposure to asthma among the 
population of Korea.

These results were not consistent with the findings 
of the current study due to the lack of size of the sample 
of the study in addition to the reasons related to the 
genetic and family history of genetic.
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Abstract

Rheumatoid arthritis (RA) is one of chronic autoimmune disease leading to extensive changes of the joint 
resulting in cartilage damage and bone erosion. The present study focuses on some immunohistochemical and 
change in knee of the patients in RA hematological and in patients and control. Synovial membrane biopsies 
were taken from 30 knees of RA patients during total knee replacement. Immunohistochemical staining for 
CD117 and alcian blue-safranin staining techniques were used to evaluate density and expression of mast 
cells. In addition, blood sample were obtained from 30 RA patients and 20 controls for hematological study. 
Immunohistochemical study shows increase in mast cell numbers and also increase in CD117 mast cell, also 
there was significantly decrease (p˂ 0.05) in the count of lymphocytes and monocytes in RA patients group 
compared to healthy controls groups Although, there was signification elevation (p˂ 0.05) in erythrocytes 
sedimentation rate (ESR) in RA patients group compared to healthy controls groups.

Key words: Rheumatoid arthritis, Mast cell, CD117, knee joint.

Introduction

Rheumatoid arthritis (RA) is a chronic autoimmune 
disease characterized by inflammation of the synovial, 
which outlines the inner cavity of synovial joints except 
for cartilage surfaces. It is a heterogeneous disease 
straddling several disease subsets with possible different 
pathogenic pathways (1).                                                                                            

Findings of population-based studies show that 
RA affects around 0.5–   1.0% of adults in developed 
countries. The disease is two to three times more 
frequent in women than in men. The prevalence rises 
with age and is highest in women of 65 years and older 
(2). RA manifests in a polyarthritis, predominantly 
affecting the small joints of the hands and feet (3). 
Another very severe consequence of RA can be 
additional organ manifestation, like skin, eyes, lungs, 
heart and even accelerated atherosclerosis (4). Mast cells 
are normally present in the synovial compartments of 
healthy individuals but are found in increased numbers 
in RA patients. Furthermore, there is evidence that 
cytokines and proteases produced by mast cells (5). The 

synovial membrane is a specialized mesenchymal tissue 
covering the spaces of di arthrodial joints, bursae, and 
tendon. This membrane has two layers, the inner layer, 
constituted by macrophages or synoviocytes, and outer 
layer, composed of two to three layers of synoviocytes 
over connective tissue with fibroblasts, secreting 
collagen, and other extracellular matrix proteins (6). The 
outer layer has few macrophages and lymphocytes, 
blood vessels with contain nutrients to the synovial 
membrane and the adjacent avascular cartilage and fat 
cells (7).

The synovial membrane is surrounding the cavity 
of joints, taking the space with synovial fluid.  It has an 
important role in nutrition of the articular cartilage. The 
synovial fluid lubricates the ends of the bones making 
possible them to move often. The inefficiency to keep 
the level of metabolism starts destructive process (8). 
The aims of this study are to research the changes of 
immunohistochemical, detection and enumeration of 
mast cells in synovial tissue with some hematological 
parameters. 
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Materials and Method

     The study included 30 patients with RA were 
obtained from Nursing home hospital and Ghazy Al-
hariri hospital for surgical specialties / Medical city and 
Al- Tage hospital, in addition 20 sample as control for 
hematological study. 

Tissue collection and preparation 

The tissue specimens was obtained during 
operations involving total knee replacement, from 30 
patients with RA, which is diagnosed by specializes 
doctor. The tissue specimens were kept in the fixative 
solution (formalin10%). After the fixation, sections are 
processed, embedded in paraffin and 5μm thick glass 
mounted sections are prepared, which are routinely 
stained with Alcian blue-safranin according to Suvaran 
et al. (9) and immunohistochemical study.

Hematological study

    From each 30 patients with RA and 20 control, 5 ml 
of venous blood was collected from a suitable vein. The 
blood was transferred to sterile Ethylenediaminetetra 
acetic acid (EDTA) for hematological parameters. 

Immunohistochemical staining 

Immunohistochemical staining was carried out 
using after formalin had been fixed. Paraffin embedded 
tissue blocks were cut at 5 μm thick section. All sections 
deparaffinized in xylene, then decreasing grades of 
ethanol and incubated with phosphate buffered saline. 
Antigen retrieval as required by the primary antibody. The 
steps of staining protocol with monoclonal antibodies 
toward CD117 from (Genemed, Biotechnologies,Inc.) 
as follows:

Step 1:Endogenous peroxidase blocking.

Step 2:Primary antibody incubation.

Step 3:Poly HRP conjugate incubation.

Step 4:Substrate / chromogen.

Step 5:Counterstaining.

Step 6:Mounting.

     The intensity of positive staining with the CD117 
mast cell was graded as: Negative 0: <25% of cells 
showed positive staining , Mild (+1): 25-<50% of cells 
showed positive staining. Moderate (+2): 50-75% of 
cells showed positive staining. Strong (+3): >75% of 
cells showed positive staining.

Enumeration of mast cells in synovial tissues

After sections stain with alcian blue safranin, 
grading of mast cells in synovial tissues were done 
using the following method of Shioda and Mishima (10):

+/- : Occasional cells

+ : Few natural cells 

++ : Moderate number of cells

+++ : Clumps

The results were analyzed after grading.

Statistical Analysis 

    Differences between groups were calculated by 
T-test where appropriate     using (Minitab Version 11) 
values were expressed as mean ± standard deviation. 
A p-value of less than 0.05 was considered statistically 
significant.

Result and Discussion

Immunohistochemistry of CD117 mast cells

To determine the expression of CD117 by mast cells 
in synovial tissue, immunohistochemical staining was 
performed in synovial tissue sections of RA patients. 
Table (1) showed that intensity of CD117 mast cell 
expression was negative in 2 biopsies (6.7 %) of RA 
patients had score 0 (Figure 1a). There were 16 biopsies 
(53.3%) strong positive expression of CD117 mast cell 
had score +3 (Figure 1b) and 9 biopsies (30%) CD117 
mast cell moderate positive had score +2 (Figure 1c). In 
addition, 3 biopsies (10%) mild positive expression of 
CD117 mast cell had score +1 (Figure 1d).
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No. of RA patients (%)No. of RA patients                                Grade / ( Intensity of CD117 mast 
cells)              

6.720

103+1

309+2

53.316+3

10030Total

RA: Rheumatoid arthritis,  Results are expressed 
as percentage   

Table 1: Intensity of CD117 mast cell expression 
in synovial membrane of RA patients.

Figure 1: Immunohistochemical staining method detection 
of CD117 mast cells using in   synovial membrane section 
of RA patient showing: (A) negative expression (B) strong 
(+3) positive cytoplasmic expression (C) moderate (+2) 
cytoplasmic expression (D) mild (+1) positive cytoplasmic 
expression (x10).

   This result is agreement with previous study of 
(11) who reported that CD117 of mast cells which were 
higher in RA, although had a higher numbers of mast 
cells were found in RA synovium and this increase of 
CD117 is signal of RA infection. CD117 immunostaining 
would not lead to diagnostic confusion (12).

Granulated mast cells were defined as CD117 
which is found in inflamed synovium tissue, the study of 
Schuerwegh et al. (13) show that CD117 cells express the 
high-affinity IgE receptor therefore, CD117 alone can 
be considered as a good mast cell marker in synovial 
tissue.

Detection and Enumeration of mast cells in synovial 
tissue 

The histological examination was done in all 
synovial tissue of RA specimens by using special alcian 

blue safranin stain for detecting and enumerating mast 
cells. 

Table (2) and (Figure 2, 3) showed that enumeration 
of mast cells were 2 biopsies (6.7 %) of RA patients had 
occasional mast cells, while 9 biopsies (30%) had few 
natural mast cells. In addition, 13 biopsies (43.3%) had 
moderate number of mast cells and 6 biopsies (20%) 
had clumps mast cells.

Figure 2: Cross section in synovial membrane of knee RA 
patient reveals occasional cells of mast cells (Alcian blue 
safranin staining, x10).

Figure 3: Cross section in synovial membrane of knee RA 
patient shows: A- moderate number of mast cells (Alcian 
blue safranin staining, x10), B- mast cell reveals granules in 
cytoplasmic (Alcian blue safranin staining, x40).
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Table 2 : Enumeration of mast cells in synovial 
membrane of knee RA patients.

No. of RA 
patients
%

No. of  RA 
patientsGrade

6.72- /+: Occasional cells

309+: Few natural cells

43.313++: Moderate 
number cells

206+++: Clumps

10030Total

RA: Rheumatoid arthritis,  Results are expressed as 
percentage 

Mast cells are commonly markedly increased in 
number and can make up 5% or more of the expanded 
population of total synovial cells. The number of 
accumulated mast cells, in general varies directly with 
the intensity of joint inflammation(14). In other hand 
the absence of inflammation mast cells are seen in the 
sublining, clustered around vessels and nerves and 
forming up to 3% of all cells within the synovium (15).

The mast cells in RA synovium are found in an 
activated state.  Thus, irrespective of the way in which 
this activation occurs, these findings strongly support 
the view that mast cells do contribute significantly to the 
production and secretion of TNFα in RA (16) and produce 

cytokines that are of great relevance in RA like IL1, thus 
may have a significant role in the pathogenesis of this 
disease (5).

Mast cells express a wide range of surface receptors 
that allow them to be activated by different ligands, such 
as immunoglobulin E (IgE), cytokines, Toll-like receptor 
(TLR) ligands and immunoglobulin G (IgG) immune 
complexes (17). Many of these ligands have been detected 
within the inflamed synovial tissue of RA patients. Mast 
cells can release a wide range of preformed mediators 
such as chymase, tryptase and histamine and can also 
release cytokines and chemokines (18).

The activation of synovial mast cells could 
potentially contribute to the further progression of 
joint destruction by the recruitment of leukocytes such 
as neutrophils and monocytes but could also facilitate 
the breakdown of cartilage in the joint by activating 
osteoclasts via release of mediators like histamine (19).

Hematological study

The data that are present in table (3) and figure (4) 
showed results of lymphocytes, monocytes and ESR. 
The mean ±SD of lymphocytes level of control were 
(2.41 ± 0.26 cell/ml). While the mean SD level of RA 
patient were (2.02± 0.51 cell/ml). 

    The result showed decreased significant difference 
(p ˂ 0.05) in lymphocytes level of RA patient compared 
with control. 

Table 3: Effect of study blood analysis of knee in RA patients.

Test type Control RA patients
mean ±SD P- value

Lymphocytes cell/ml 2.41±0.26 2.02±0.51* 0.04

Monocytes  cell/ml 0.58±0.02 0.27±0.03* 0.001

ESR mm/ hr. 12.23±3.19 54.9±22.6* 0.001

*signification differences between patients and control 
(p˂ 0.05). Results are expressed as  mean ±Standard 
deviation 
RA: Rheumatoid arthritis, ESR: Erythrocyte 
Sedimentation Rate
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Lymphocytes had the ability to rapid secretion 
of many factors that may play an important role in 
chronic inflammation by producing many inflammatory 
cytokines that are found in the inflamed RA joint causing 
destruction either directly or indirectly (20).

Study of Abbas (21) showed that there is certain 
connection was found between serum levels of IL-
6, white blood cell count, and lymphocytes.  IL-6 has 
pleiotropic effect in the inflammatory response. Also 
in RA IL-6 stimulated, a severe inflammatory reaction 
like activates the B-lymphocytes propagation therefore 
is elaborated in the autoantibodies generation like 
rheumatoid factor (22). These findings are in agreement 
with study of Ayse et al. (23). 

While the level of monocytes showed decreased 
significant difference (p ˂ 0.05) in monocytes level of 
RA patient (0.27±0.03 cell/ml) compared with control 
(0.58±0.02 cell/ml). Monocytes in RA induction the 
damage at inflamed joints and other tissue lesions also 
Monocyte/macrophage lineage cells are critical for the 
induction of chronic synovial inflammation and joint 
destruction (24).These cells are also directly involved in 
the pathophysiology of the extra-articular and systemic 
manifestations of RA (25).

Auffray et al. (26) and Komano et al. (27) reported 
that inflammatory role of monocytes has been related 
to their ability to migrate to inflamed tissues, to provide 
effector functions such as cytokine and chemokine 
production, to undertake phagocytosis and oxidative 
radical generation, and to their ability to differentiate 
into different effector cells such as osteoclasts and 
dendritic cells.

On other hand the level of ESR revealed highly 
significant difference (p ˂ 0.05) in ESR level of RA 
patients were (54.9±22.6 cell/hr) compared with controls 
(12.23±3.19cell/hr).

Using the ESR to screen for inflammation is usually 
not helpful because the rate can rise with anemia, 
infections and the use of certain medications. 

Conclusion

From the present study can conclude that the 
Immunohistochemical study shows increase in mast 
cell numbers and this increase related to inflammatory 
respond, and the decrease of monocytes, lymphocyte 
count and increase in ESR level. This increase might be 

related to inflammatory response.

Ethical Clearance: The Research Ethical 
Committee at scientific research by ethical approval of 
both environmental and health and higher education and 
scientific research ministries in Iraq

Conflict of Interest: The authors declare that they 
have no conflict of interest.

Funding: Self-funding

References

1. Van der Helm-van A. H. and Huizinga, T. W. 
Advances in the genetics of rheumatoid arthritis 
point to subclassification into distinct disease 
subsets. Arthritis research & therapy, 10(2) ;2008: 
205.

2. Symmons, D., Turner, G., Webb, R., Asten, P., 
Barrett, E., Lunt, M.,   Scott D. and Silman A. 
The prevalence of rheumatoid arthritis in the 
United Kingdom: new estimates for a new century. 
Rheumatology, 41(7); 2002: 793-800.

3. Cojocaru, M., Cojocaru, I. M., Silosi, I., Vrabie, C. 
D., & Tanasescu, R. Extra-articular manifestations 
in rheumatoid arthritis. Maedica, 5(4); 2010: 286.

4. Gabriel, S. E., and Michaud, K. Epidemiological 
studies in incidence, prevalence, mortality, and 
comorbidity of the rheumatic diseases. Arthritis 
research and therapy, 11(3); 2009: 229.

5. Sandler, C., Lindstedt, K. A., Joutsiniemi, S., 
Lappalainen, J., Juutilainen, T., Kolah, J., and 
Eklund, K. K. Selective activation of mast cells in 
rheumatoid synovial tissue results in production of 
TNF-α, IL-1β and IL-1Ra. Inflammation Research, 
56(6); 2007: 230-239.

6. de Sousa, E. B., Casado, P. L., Neto, V. M., Duarte, 
M. E. L., and Aguiar, D. P. Synovial fluid and 
synovial membrane mesenchymal stem cells: latest 
discoveries and therapeutic perspectives. Stem cell 
research & therapy, 5(5); 2014: 112. 

7. Kiener, H. P., and Karonitsch, T. The synovium as a 
privileged site in rheumatoid arthritis: cadherin-11 
as a dominant player in synovial pathology. Best 
Practice & Research Clinical Rheumatology, 25(6); 
2011: 767-777.

8. Korochina, K. V., Polyakova, V. S., and Korochina, I. 
E. Morphology of synovial membrane and articular 



677        Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4                  

cartilage in the knee joint in experimental chronic 
heart failure. Bulletin of experimental biology and 
medicine, 160(3), 2016: 376-380.

9. Suvaran, S. K., Layton, C. and Bancroft, J. D. 
Bancroft’s theory and practice of histological 
techniques. 7th edition. Elsevier Limited; 2013.

10. Shioda, H. and Mishima, T. Significance of mast 
cell in nasal smears from patients with food allergy. 
J. Allergy, 37; 1966:321-328. 

11. De Lange-Brokaar, B.J., Kloppenburg, M., and 
Andersen, S.N. Characterization of synovial mast 
cells in knee arthritis: association with clinical 
parameters. Osteoarthritis Cartilage, 24; 2016:664–
71.

12. Hornick, J. L., and Fletcher, C. D. 
Immunohistochemical staining for KIT (CD117) in 
soft tissue sarcomas is very limited in distribution. 
American journal of clinical pathology, 117(2) ; 
2002: 188-193.

13. Schuerwegh, A.J., Ioan-Facsinay, A., Dorjee, A.L., 
Roos, J., Bajema, I.M., van der Voort, E.I., Huizinga, 
T.W., and Toes, R.E.Evidence for a functional 
role of IgE anticitrullinated protein antibodies in 
rheumatoid arthritis. Proceeding National Academy 
of Sciences, 107, 2010:2586-259.

14. Gotis-Graham, I., Smith, M. D., Parker, A., and 
McNeil, H. P. Synovial mast cell responses during 
clinical improvement in early rheumatoid arthritis. 
Annals of the rheumatic diseases, 57(11); 1998: 
664-671.

15. Peter A. N., and David, M. L. Synovial mast cells: 
role in acute and chronic arthritis. Immunological 
reviews, 217(1); 2007: 19-37.

16. Juurikivi, A., Sandler, C., Lindstedt, K. A., 
Kovanen, P. T., Juutilainen, T., Leskinen, M. J., and 
Eklund, K. K. Inhibition of c-kit tyrosine kinase by 
imatinib mesylate induces apoptosis in mast cells 
in rheumatoid synovia: a potential approach to 
the treatment of arthritis. Annals of the rheumatic 
diseases, 64(8); 2005: 1126-1131.

17. Galli, S. J., Kalesnikoff, J., Grimbaldeston, M. A., 
Piliponsky, A. M., Williams, C. M., and Tsai, M. Mast 
cells as “tunable” effector and immunoregulatory 
cells: recent advances. Annu. Rev. Immunol, 23; 

2005: 749-786.

18. Nakae, S., Galli, S. J., and Tsai, M. Mast cells in the 
development of adaptive immune responses. Nature 
immunology, 6(2); 2005: 135-42.

19. Shin, K., Nigrovic, P. A., Crish, J., Boilard, E., 
McNeil, H. P., Larabee, K. S., and Lee, D. M. 
Mast cells contribute to autoimmune inflammatory 
arthritis via their tryptase/heparin complexes. The 
Journal of Immunology, 182(1); 2009: 647-656.

20. David, R.H. Inflammatory cells and bone loss in 
rheumatoid arthritis. Arthritis Research & Therapy 
2007, 9; 2007:104.

21. Abbas, S. Dakhil Association of Serum 
Concentrations of Proinflammatory Cytokines and 
Hematological parameters in Rheumatoid Arthritis 
Patients. Journal of Pharmaceutical Sciences and 
Research Vol. 9(10); 2017: 1966-1974.

22. Knudsen, L. S., Christensen, I. J., Lottenburger, 
T., Svendsen, M. N., Nielsen, H. J., Nielsen, L., 
and Johansen, J. S. Pre-analytical and biological 
variability in circulating interleukin 6 in healthy 
subjects and patients with rheumatoid arthritis. 
Biomarkers, 13(1); 2008: 59-78.

23. Ayse, A., Savas, G.,Banu, S., Eda, C. G., Aliye, Y. 
G., Ceyda, K., and Lebriz, K. Calprotectin levels 
in patients with rheumatoid arthritis to assess 
and association with exercise treatment. Clinical 
rheumatology, 35(11); 2016: 2685-2692.

24. Szekanecz, Z., and Koch, A. E. Macrophages and 
their products in rheumatoid arthritis. Current 
opinion in rheumatology, 19(3); 2007: 289-295.

25. Robbins, C. S., and Swirski, F. K. The multiple 
roles of monocyte subsets in steady state and 
inflammation. Cellular and molecular life sciences, 
67(16); 2010: 2685-2693.

26. Auffray, C., Sieweke, M. H., and Geissmann, F. 
Blood monocytes: development, heterogeneity, and 
relationship with dendritic cells. Annual review of 
immunology, 27; 2009: 669-692.

27. Komano, Y., Nanki, T., Hayashida, K., Taniguchi, 
K., and Miyasaka, N. Identification of a human 
peripheral blood monocyte subset that differentiates 
into osteoclasts. Arthritis research & therapy, 8(5); 
2006: R152.



The Urgency of Calculating the Community Satisfaction Index 
on the Utilization of Community Health Center 

Putri Ayuni Alayyannur1

1Department of Occupational Safety and Health, Faculty of Public Health, Universitas Airlangga, Campus C, 
Mulyorejo, 60115, Surabaya, East Java, Indonesia

ABSTRACT

Introduction: The primary function of the Government is to serve the community. The government of 
Jombang District needs to continue to improve the quality of services to the community as recipients of 
public services. One of the efforts to improve the quality of public services is by arranging the Community 
Satisfaction Index as a benchmark to assess the level of service quality. Material and Method: This 
research is an observational research that used quantitative method. The quantitative method was done 
by distributing community satisfaction index questionnaire. The data collection was done in July, 2017. 
The numbers of sample were 200 respondents from nine Community Health Centers in Jombang District 
chosen through accidental sampling method. Results: The assessment of IKM per element indicating that 
the element of responsibility of the Community Health Center’s workers has the lowest value in the IKM 
which was as much as 70.37%, while the highest percentage value of IKM was the reasonableness of costs 
with a percentage of 76.12%. The calculation of IKM on all elements showed that the Community Health 
Services have good performance. Conclusion: The responsibility and the performances of all other elements 
need to be improved to be categorized as very good.
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Introduction

The primary function of the Government is to serve 
the community. The government of Jombang District 
needs to continue to improve the quality of services 
to the community as recipients of public services. 
The policy of utilizing the state apparatus as an effort 
to improve the quality of the service must be carried 
out consistently by paying attention to the needs and 
expectations of the community, so that the government 
can serve the community quickly, precisely, cheaply, and 
simply, and the service is easily implemented and not 
discriminative. The measure of the success of service 
delivery is determined by the level of satisfaction of 
service recipients. The satisfaction of service recipients 
at the Community Health Center will be achieved if the 

recipients obtain services according to what they need 
and expect (1), (2), (3). 

One of the efforts to improve the quality of public 
services is by arranging the Community Satisfaction 
Index (IKM) as a benchmark to assess the level of 
service quality and Public Services that organizers are 
obliged to periodically evaluate the performance of 
public services. IKM data can be used as an evaluation 
material for service elements that still need improvement 
and become a driver for each service delivery unit to 
improve the quality of its services (2).

Materials and Method

The approach used in this study was the survey 
research approach. Survey research is a primary data 
collection method that uses oral and written questions 
(4). This study is an observational study. The data 
obtained was quantitative data. The questionnaire was 
in accordance with the Decree of the Administrative and 
Bureaucratic Reform Ministry Number 25 Year 2004 
which consists of 14 research variables (5).
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This study was conducted in nine Community 
Health Center around the Health Department area in 
Jombang District. The data was collected on July, 2017. 
The numbers of samples were 200 respondents from 
nine Community Health Centers in Jombang District 
chosen through accidental sampling method. 

Findings

The Characteristics of the Respondents

Former Education

Table 1. The Frequency of the Former 
Education Level of the Respondents in 2017

Category Frequency Percentage (%)

Didn’t go to 
school 8 4.0

Primary School 85 42.5

Middle School 39 19.5

High School 55 27.5

College 13 6.5

Table 1 explains that all people with any level of 
education can take advantages of health services at the 
Community Health Center. The majority education 
level of the respondents in this study was elementary / 
equivalent as many as 85 people (42.5%).

Religion

Table 2. The Frequency of Religion of the 
Respondents in 2017

Category Frequency Percentage (%)

Islam 190 95.0

Catholic 8 4.0

Christian 
Protestant 2 1.0

Table 2 shows that all people with different religions 
can visit and utilize health services at the Community 
Health Center. The majority of those who visit were 
Muslim, which was as many as 190 people (95.0%).

Types of Occupation

Table 3. The Frequency of the Types of 
Occupation of the Respondents in 2017

Category Frequency Percentage (%)

Unemployed 12 6.0

Civil servant 6 3.0

Entrepreneur 12 6.0

Trader 15 7.5

Private Employee 6 3.0

Farmer 69 34.5

Informal Sector 
Employee

52 26.0

Housewife 22 11.0

Others 6 3.0

Table 3 shows that various people with different 
background of occupation were all willing and able to 
access health services at the Community Health Center. 
The majority of respondents in this study were farmers, 
as many as 69 people (34.5%).

Income level

Table 4. The Frequency of the Income level of the 
Respondents in 2017

Category Frequency Percentage (%)

No Income 38 19.0

<Rp 1,000,000 51 25.5

Rp 1,000,000 – Rp 
2,000,000 82 41.0

Rp 2,000,000 – Rp 
3,000,000 21 10.5

>Rp 3,000,000 8 4.0

Table 4 shows that various people with different 
income levels wanted and were able to access health 
services at the Community Health Center. The majority 
of the respondents in this study were people with the 
income of Rp 1,000,000 – Rp 2,000,000, which were as 
many as 82 people (41.0%).

Community Satisfaction Index for Each Indicator 
Indicator



 Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4        680       

In the nine Community Health Centers in Jombang District, the element of responsibility of the officers had the 
lowest percentage value of the IKM, which was as much as 70.37%. The highest IKM percentage value was obtained 
by the costs reasonability with a percentage value of 76.12%. This explains that the community assessed the costs 
paid for obtaining health services at the Community Health Center is fair and is valued well by the community. Other 
results obtained were from 14 elements of IKM, all indicators are categorized as good because they are in intervals 
of 62.51-81.25.

The Assessment of Community Satisfaction Index based on the 14 Elements

Table 5. The Assessment of the Community Satisfaction Index based on 14 Elements in Community 
Health Service X in 2017

No Service Mean Mean x 0.071 Quality of Service Performance

1 Ease of Procedure 2.88 0.204 B Good

2 Suitability of Requirement 2.98 0.211 B Good

3 Service Clarity 2.97 0.211 B Good

4 Officer Discipline 2.89 0.205 B Good

5 Officer Responsibility 2.82 0.200 B Good

6 Officer Ability 2.92 0.207 B Good

7 Service Speed 2.88 0.204 B Good

8 Service fairness 2.96 0.210 B Good

9 Officer Friendliness 3.02 0.214 B Good

10 Cost Reasonability 3.05 0.216 B Good

11 Cost Suitability 3.03 0.215 B Good

12 Schedule Accuracy 2.98 0.211 B Good

13 Location Convenience 2.99 0.212 B Good

14 Location Security 3.04 0.215 B Good

Total 41.36 2.94
IKM = 2,94
“Good”Mean 2.95 0.210

Based on Table 5, all elements are in good 
performance. Overall, based on the IKM assessment, 
the services at the nine Community Health Center 
in Jombang District were in a good quadrant with an 
aggregate value of 2.94.

Discussion

Community Satisfaction Index for Each Service 
Element

Service procedures were still long and complicated 
can affect the quality of public services (6). Poor service 
procedures can also be a inhibiting factor for improving 
service quality (7). The opinion that service procedures at 
the nine Community Health Center were still not good 
can be caused by the lack of open information regarding 
the flow of services at the Community Health Center. 

The supporting information is also needed for the 
requirements needed to utilize health services at the 
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Community Health Center. Conformity between service 
requirements and type of serive is very important. 
Service requirements need to be well and clearly 
socialized in advance so that the community can easily 
prepare both in terms of administrative and technical 
aspects (8). 

Service clarity by officers very useful if there 
are patients who need treatment but constrained by 
administrative problems because the officer is out or not 
in place (9). Therefore, Community Health Center needs 
to make official signboard for each unit and its presence 
at that time to improve its performance in this field. The 
aim is the public knows the presence and certainty of the 
officers who provide service at that time.

Customer loyalty starts from the service process that 
satisfies the customer. If the officer have undisciplined 
work that clearly can affect the quality of public 
services. Officers work and serve arbitrarily so that 
services provided to the public were inadequate (6). The 
discipline of officers at Community Health Center is 
needs to be maintained or can even be increased so that 
customer loyalty will be formed.

The ability of officers can be considered from the 
level of knowledge and responsiveness when providing 
service to patients (5). The ability of officers at the 
Community Health Center was still not good.  Improved 
the skills of officers can be done by providing training 
or higher education, so that officer ability increases in 
providing services to patients (10). 

The speed of sevice is very dependent on the 
number of patients who come. There were still those 
who stated that it was not good. The way to increase the 
speed of service was applying standart service time for 
each action. The completion time was certain for each 
medical treatment to minimize patient waiting time. The 
Community Health Center must minimize the discontent 
felt by the respondents (9).

All patients must be a priority to get service without 
exception. In the Community Health Center there 
are patients who are JKN-KIS participants but some 
are independent. It is better if JKN-KIS patients and 
independent patients weren’t differentiated either in 
terms of queues or services provided. Currently, there 
were still a number of JKN-KIS participants who don’t 
get maximum service (11). Service unfairness would 
affect patient satisfaction and became a reason for them 

not to visit the Community Health Center.

Politeness and friendliness were very important 
because it can indirectly help the healing process of 
patients from the inside (9). Assessment of officers 
politeness and friendliness by respondents can be not 
good if the officers work half-heartedly, lazy or tired 
because they have carried out a lot of work so that 
influences the quality of public services provided (12).

If the cost offered was considered high by the 
consumers, then the perception of the sacrifice is also 
high. Conversely, if the cost offered by the producers 
or service providers are lower than those perceived by 
the consumers, then the consumers will consider the 
sacrifice they make is small (13). The costs incurred at 
the Community Health Center are considered to be 
affordable that the respondents stated that the fairness of 
the costs was very good. 

In accordance with the principle of public service, 
the certainty of service fees includes details of service 
fees and payment procedures. Details of costs must be 
clear for the type of service that requires action such as 
checkup (14). The respondents stated that the suitability 
of costs was very good, this meant that this had to be 
maintained by the Community Health Center so that 
there were no illegal levies at the time of service at the 
Community Health Center.

Certainty of  service schedules can be improved 
by minimizing factors that hinder the performance 
of officers in the completion of services such as the 
provision of facilities and infrastructure to support the 
work of service officers. Also the Community Health 
Center should set a board containing the service schedule 
of the officers so that the community knows clearly (15).

There were still respondents who considered that 
the environment at the Community Health Center was 
still less comfortable, this indicated that the Community 
Health Center must make improvements so that this 
small problem would not be worse which can cause the 
respondents not to visit the Community Health Center 
again.

Just like comforts, the security of Community 
Health Center can be handed over to the third parties 
such as security guards or similar security personnel. 
All customers have stated it as good but it needs to be 
improved so that the security at the Community Health 



 Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4        682       

Center will be very good.

Community Satisfaction Index

Based on fourteen service elements assessed at nine 
Community Health Centers in Jombang district were 
categorized as good. This was similiar to the research 
conducted at Loa Janan Community Health Center which 
states that overall shows positive things and categorized 
in a good or satisfactory condition with an index value 
of 2.895 (8). Research conducted made at Kalicacing 
Community Health Center have an index value of 3.27 
and includes a very good category so that the services 
provided to the patients were very satisfying (16).

The result of this study stated that the element of 
responsibility had the lowest Satisfaction Index value. 
There was a similar study that support at Tegalrejo 
Community Health Center Salatiga City that officer 
responsibility, officer discipline, service speed and 
certainty of service had a low satisfaction index value. 
This was because the officers unconscious of the tasks 
that their responsibility (17).

While the highest Satisfaction Index value was 
obtained by three elements, namely the costs suitability, 
officer friendliness, and location security. There was a 
similiar study that support and states that the highest 
index was the element of politeness and friendliness 
and the convenience of location in the service unit at 
the Kalicacing Health Center (16). This was because the 
officers in both Community Health Center were able to 
provide excellent hospitality to the respondents and the 
locations of the Community Health Center were very 
comfortable so the respondents felt comfortable when 
visiting the Community Health Center.

This was contrary to the results which stated 
that at the Pamarayan, Serang Health Center, the 
officer friendliness and convenience of location lack 
of community satisfaction (18). This can be due to the 
comparison between the number of officers and patients 
each day and the comparison of facilities with the 
number of patients. The more patients, the more staff 
needed to perform services, and the number of facilities 
provided was also not enough to serve the patients.

Convenience of location, service security, and the 
ability of officers were elements that have a bad category 
in Ngesrep Community Health Center Semarang (19). The 
lack of officers ability was due to the absence of special 

training  to support the provision of quality services to 
patients. Good cooperation with coworkers can also 
improve officer abilities and provide satisfaction to 
patients. Officer can communicate each other about 
difficulties when handling patients exchanging opinions. 

Conclusion

The conclusions are the responsibility of the 
Community Health Services’ workers and the 
performances of all other elements need to be improved 
to be categorized as very good.
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Abstract

Objective. Indonesia has been implementing the National Health Insurance since 2014. In implementing national 
health insurance, the collaboration between the Health Care and Social Security Agency as an organizing body 
and health facilities is needed. Understanding the types of risks and proper management in cooperation between 
primary health facilities and Health Care and Social Security Agency is a strategy to provide optimal performance. 
Methods. The design used in this study is cross-sectional. This research analyzed the primary health facilities 
leaders perceived risk score in cooperation with Health Care and Social Security Agency and compare it between 
public health centers and non-public health centers. The study was conducted in 2 cities, Kediri and Probolinggo, 
in East Java Province that obtained by simple random sampling from 9 cities in East Java. As many as 30 percent 
of the total 80 primary health facilities were randomly sampled. Based on random sampling, 24 primary health 
facilities were selected. There were 6 types of perceived risks assessed. Results. The leader’s perceived risk 
scores were: social (mean 6.38), legal (mean 6.14), time loss (mean 4.95), performance (mean 4.76), financial 
(mean 3.67) and physical (mean 3.24). The result also found that legal risk and risk of time loss have significant 
differences between public health centers (p = 0.02) and non-public health centers (p = 0.01). Implementing 
appropriate risk management will provide the opportunity for primary health facilities to determine the best 
technique for anticipating emerging risks.

Keywords: Perceived risk, Cooperation, Health Care and Social Security Agency, National Health Insurance, 
Primary Health Facilities.

Introduction

Universal Health Coverage (UHC) aims to ensure 
the availability of health services for everyone including 
promotive, preventive, curative, and rehabilitative 
services without causing financial difficulties (1). 
The Government of Indonesia targeted the universal 
health coverage achieved in 2019. Indonesia has been 
implementing a National Health Insurance program 
since January 1, 2014, in terms of providing health 
services to all levels of society. The National Health 
Insurance program managed by the Health Care and 
Social Security Agency. Health Care and Social Security 
Agency started to operate back in 2014. 

There are two types of health facilities in 
providing health services for National Health Insurance 

participants, such as primary health facilities (first 
level health facilities) and advanced health facilities. 
Until August 2018, there is 21.723 total of primary 
health facilities which cooperate with Health Care and 
Social Security Agency as health provider throughout 
Indonesia. The public health center, which operated 
by the government, was the largest number of primary 
health facilities which reaches 9.884 or 45.50% of the 
total. Individual practice doctors and primary clinics are 
the next two primary health facilities with the highest 
number (23.33% and 19.99%) (2).

East Java Province consists of 9 cities and 23 
districts with 39 million population. Almost 13% of 
the population lives in 9 cities and the rest were spread 
among 23 other districts. Until late 2016, there were 
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22.3 million people (57%) already enrolled as National 
Health Insurance participants. National Health Insurance 
participants in East Java were served by around 2.600 
primary health facilities. This consists of 37.12% Public 
Health Centres, 25.64% individual practice doctors and 
24.98% primary clinics. 

The primary health facilities ratio per 10.000 
population in East Java was 1.07. This means each 
primary health facilities served around 9.400 participants. 
The highest ratio was in the city area (1,59 per 10.000 
participants or 6.300 participants per primary health 
facilities). Compared to the primary health facilities in 
districts, cities have a greater number of participants 
that must be served than in the district. In district ratio 
per 10.000 participants was 0,99 or on average 10.000 
participants per primary health facilities.

The primary health facilities cooperated with the 
Health Care and Social Security Agency through an 
agreement of cooperation with the Health Care and 
Social Security Agency. The cooperation agreement is 
valid for at least 1 year and can be renewed according 
to the agreement of both parties. Primary health 
facilities in collaboration with Health Care and Social 
Security Agency must provide comprehensive health 
services. This includes promotive, preventive, curative, 
rehabilitative health services, midwifery services, and 
medical emergency. 

The primary health facilities also must provide 
simple laboratory examinations and pharmacy services. 
The payment mechanism from Health Care and Social 
Security Agency to primary health facilities is through 
capitation and non-capitation. This is in accordance 
with the Presidential Regulation No. 32 of 2014 article 
1 number 6 (3). The application of payments through the 
capitation system is expected to increase the efficiency 
and effectiveness of administering health insurance, but 
probably increases financial risk at the primary health 
facilities.

Almost all activities in every organization will face 
risks, including cooperated with other institutions. The 
cooperation between primary health facilities and Health 
Care and Social Security Agency is also an opportunity 
to play a role in the National Health Insurance program. 
However, the implementation of National Health 
Insurance put primary health facilities as the party that 
bears the greatest risk of cooperation. Understanding the 

types of risks faced and proper management by primary 
health facilities is a strategic thing in order to provide 
optimal service. 

The aim of this research is to analyze the types of 
risks faced by primary health facilities from the leader 
of primary health facilities perspective as the perceived 
risk of cooperation with the Health Care and Social 
Security Agency. This study conducted at public health 
centers and non-public health centers in 2 cities, Kediri 
and Probolinggo, in East Java.

Method

This research conducted by using quantitative 
methods. In terms of time, the research was a cross-
sectional study. This research analyzed the primary health 
facilities leader perceived risk score in cooperation with 
Health Care and Social Security Agency and compare 
it between public health centers and non-public health 
centers. This study conducted in 2 cities, Kediri and 
Probolinggo, that obtained by simple random sampling 
from 9 cities in East Java. 

As many as 30 percent of the total primary health 
facilities (80 health facilities) were randomly sampled 
at the study locations, so 24 primary health facilities 
were selected. The selection of primary health facilities 
as research samples based on inclusion criteria. The 
inclusion criteria are at least primary health facilities 
have cooperated for more than 6 months with Health 
Care and Social Security Agency.

Results

The result found that 21 out of 24 or 87,50 % of 
primary health facilities leaders stated that cooperation 
with Health Care and Social Security Agency is risky. 
The primary health facilities leader also determines 
the type of perceived risk. The risk weight is based on 
assessments form ranging from 1 to 10. The value of 1 
is a very light risk and 10 is a very heavy risk. There 
are 6 types of perceived risks assessed: social risk, legal 
risk, losing time risk, performance risk, financial risk, 
and physical risk.  

The perceived risk of primary health facilities 
leaders shows that social risk, legal risk, losing time 
risk, and performance risk are categorized as moderate 
risks. Other risks (financial and physical) are considered 
as mild risks. Social risk (mean 6.38) and legal risk 
(mean 6.14) are two types of risks that have the highest 
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perceived risk value. The risk of time loss (mean 4.95), 
performance risk (mean 4.76), financial risk (mean 3.67) 
and physical risk (mean 3.24) is the next perceived risk 
sequence. The analysis also found that legal risk (p = 
0.02) and risk of time loss (p = 0.01) have significant 
differences between public health centers and non-
public health centers. Performance risk, physical and 
financial risk have higher perceived risk scores in non-
public health centers. Social, legal and time loss risks 
have a higher score in the public health centers. Social 
risk, legal, performance risk, and time loss risk are four 
types of risks with the highest average value.

Figure 1. Perceived risk of primary health facilities leader 
on the cooperation with Health Care and Social Security 
Agency in 2 Cities in East Java year 2018

Discussion

Based on the Law of the Republic of Indonesia 
Number 40 of 2004 concerning the National Social 
Security System in Article 1 defines that the National 
Social Security System is a procedure for the 
implementation of social security programs by several 
social security administrators (4). This social security is 
intended for all Indonesian people to fulfill the basic 
right to a decent life for each participant and his family 
members. Based on Law Number 24 of 2011 concerning 
the Social Security Administrator, what is meant by 
Health Care and Social Security Agency is a legal 
entity tasked with organizing social security to provide 
protection and welfare for all Indonesian people (5). 

In the National Health Insurance era, cooperating 
with Health Care and Social Security Agency is 
mandatory for government health facilities. The 
cooperation between government or private health 
facilities and Health Care and Social Security Agency 
is more likely to raise risks for both sides. There are 
several risks for the Health Care and Social Security 
Agency to be raised, such as fraud risk, financial risk, 
liquidity risk, information and technology risk, and 

risk of contract failure (6). Health facilities can also 
raise several risks such as financial risk, social risk, 
time-loss risk, legal risk, and many more. There are a 
lot of health facilities that collaborate with the Health 
Care and Social Security Agency, so the risk can be 
perceived differently by health facilities. Perceived 
are opinions, responses, or feelings towards something 
when in a situation of decision making on a situation, 
so that perceived precedes perception. The process of 
perceiving will produce an opinion and form perceptions 
of a phenomenon ((7); (8)). The greater the perceived risk, 
the more likely it is to engage in behavior to reduce 
risk. Therefore, perceived risk will determine next how 
primary health facilities control and acts against losses 
that arise.

Risk is the possibility of unwanted losses with 
a certain severity. The presence of such a danger-
related severity allows the analysis and prevention of 
these risks. The element of uncertainty in risk requires 
good risk management ((9);(10);(11);(12)). Perceived risk in 
collaboration with Health Care and Social Security 
Agency should also be responded to through risk 
management in primary health facilities. 

Several studies have provided choices in determining 
the dimensions of perceived risk. Wunderlich 
divided the perceived risk into 6 dimensions, namely 
performance, financial, opportunity/time, safety, social, 
and psychological loss (13). Another opinion states that 
perceived risk consists of several components, including 
functional risk, social risk, financial risk, physical risk 
and time risk (14). By adjusting the definition of perceived 
risk, in this study, we use the type of social risk, legal 
risk, losing time risk, performance risk, financial risk, 
and physical risk as dimensions of perceived risk.

Social risk in terms of the organization can be 
defined as an impact due to the uncertainty of social 
vulnerability from inside and outside the organization 
towards achieving organizational goals. Legal risk 
includes the legal consequences of business risks and 
the origin of the law. Performance risk is the possibility 
of performance malfunction or failure that is not 
consistent with what has been planned. Time loss risk is 
the possibility of losing time by primary health facilities 
on capitation payment mechanisms. Financial risk is the 
potential for monetary expenditure (monetary outlay) 
and forms a possibility of loss or failure in achieving 
financial goals. Physical risk is a condition that can cause 
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physical damage or loss to people or organizations.

Based on the result, the primary health facilities 
need to anticipate the adverse incident that probably 
occurs. The possibility of losses has been stated by 
the leaders of primary health facilities as perceived 
risks. To control the possibility of adverse events, the 
primary care health facilities must anticipate with risk 
management. Carroll stated that the implementation of 
risk management includes two main interrelated stages 
(15). The first stage is the identification and risks analysis 
or exposure and the second stage is handling the risk or 
exposure. Carroll described the relationship between the 
two stages with the risk management process structure 
(15). The risk management process structure explains that 
failure to handle risk can result in reduced control of 
losses. 

The study also indicates that legal risk, social risk 
and time loss are more dominantly felt by the public 
health centers. At the beginning of the collaboration 
between primary health facilities and the Health Care 
and Social Security Agency, a review and understanding 
of terms, rules, and legal aspects are needed to 
minimize significant legal potential adverse for health 
facilities. Dominant risks in non-public health centers 
are performance risk, financial risk, and physical 
risk. Financial risk at the organizational level, such as 
health facilities can be a disruption to the financial flow 
because of a large expenditure compared to income. The 
financial risk of non-public health centers is related to 
the capitation payment. Perceived risk of the capitation 
payment mechanism as a result of cooperation with 
the Health Care and Social Security Agency should be 
responded through financial control in health facilities. 

In general, it can be underlined that risk management 
is needed to anticipate adverse events that probably 
happen. Implementing appropriate risk management 
will provide the opportunity for primary health facilities 
to determine the best technique for anticipating 
the emerging risks. A proper understanding of risk 
management by primary health facilities is a strategic 
aspect. 

Conclusion

The results of perceived risk on primary health 
facilities leaders in East Java on cooperation with the 
Health Care and Social Security Agency found that 
the social risk (mean 6.38) and legal risk (mean 6.14) 

are two types of risks that have the highest perceived 
risk value. The analysis also found that legal risk and 
risk of time loss have significant differences between 
public health centers and non-public health centers. 
Implementing appropriate risk management will 
provide the opportunity for primary health facilities to 
determine the best technique for anticipating emerging 
risks. A proper understanding of risk and management 
by primary health facilities is a strategic aspect.
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Abstract

Neisseria gonorrheae , a strict human pathogen, is the agent of the disease gonorrhea, a sexually transmitted 
infection which if left untreated it will cause complications like pelvic inflammatory disease and infertility. 
Antimicrobial resistance has emerged for all the regularly used therapeutic agents throughout decades. The 
aim of this study is to find the most successful antimicrobial, even herbal, to treat this second most common 
genital infection worldwide. This study was achieved from March 2018 to June 2018 on 80 female patients 
attending gynaecological clinics in Dour district of which 24 cases were proved as gonococcal infection by 
various microbiological tests like Gram’s stain, culture on non selective chocolate agar, selective Modified 
Thayer Martin (MTM) agar, oxidase positive results, and genetic proof through orf1gene. The antibiotic 
sensitivity tests revealed 15( 62.5%) resistance to Amoxiclav, 19( 79.1%) resistance to Ciprofloxacin, 
5( 20.8%) resistance to Ceftriaxone, 20( 83.3%) resistant to Azithromycin, and 22(91.6%) resistant 
to Doxycycline by disc diffusion method. MIC results were 64 µg/ ml for Azithromycin, 16 µg/ ml for 
Ceftriaxone, 256 µg/ ml for Doxycycline, 2 µg/ ml for Amoxiclav and 32µg/ ml for Ciprofloxacin  by tube 
dilution method. I recommend the population for strict following of the Islamic instructions in managing their 
sexual life, I recommend the medical staff to use remedies other than antibiotics in treating such a disease 
like natural remedies such as Fenugreek, Apple Cider Vinegar, raw honey, and others, and I recommend 
researchers to look for genes responsible for particular drug resistance.                                                                                                              
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Introduction

Gonorrhea is usually symptomatic in men, most 
often as urethritis, with pain or burning sensation during 
urination, urethral discharge and painful testicles. In 
women, slight increase in vaginal discharge, with rare 
vaginal bleeding, and pain with burning sensation when 
urinating(1).         

In 2012, WHO estimated that the number of new 
cases of gonococcal infection worldwide was 78.3 
million per year(2).                                            

In 2016, the Chinese Center for Disease Control and 
Prevention reported 115,024 cases(3).                                                                                                    

Neisseria gonorrheae is a pathogen that has 
progressively developed resistance to antimicrobial 
agents. Third generation cephalosporins are among 
the last class of antimicrobial agents that are still 
effective. Some countries recommend a combination of 
Ceftriaxone and Azithromycin in an attempt to ensure 
effective therapy and slow the emergence of resistance(4).                                                                                                            

The cumulative number of countries reporting 
gonococcal antimicrobial resistance data for any 
antimicrobial agent increased from 56 in 2009 to 77 
in 2014. However, the number of countries reporting 
gonococcal antimicrobial resistance data for at least one 
antimicrobial each year declined from 56 countries in 
2009 to 52 in 2014(5).                                       
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 Trigonella foenum- graecum (Fenugreek) is 
an annual herb belonging to family fabaceae. It is a 
rich source of calcium, iron, beta carotene and other 
vitamins. Fenugreek exhibits antimicrobial, anti 
inflammatory and antioxidant properties(6). It is tried if 
any antimicrobial action can be gained on N .gonorrheae 
isolates. Fenugreek showed a stimulatory effect on 
immune function in mice. The seeds possess toxic oils 
to bacteria, parasites, and fungi(7).                                                                          

Aim:                                                                                                                          

This study aimed to estimate the spread of 
N.gonorrheae in Dour district and their antimicrobial 
sensitivity.                                                        

Objectives:                                                                                                               

1- To evaluate the sensitivity of N.gonorrheae to the 
available antibiotics.

2- To evaluate M.I.C.s of the available antibiotics.                                          

3- To test the antimicrobial properties of 
fenugreek(Trigonella foenum-graecum).                                                                                                                

4- To manage partners through population based 
surveillance.    

Materials and Method

Specimens from women were collected by sequential 
insertion of 2 cotton –tipped swabs into the cervical os 
and anal canal, transported in Amies transport medium 
which contains charcoal and NaCl 0.3% to preserve 
N.gonorrheae, and each swab was used to inoculate 
half of the biplate. Media were inoculated confluently 
and were not cross streaked including Chocolate 
agar(CA) and Modified Thayer Martin (MTM) agar, 
placed in candle jar and incubated at 35o C for 24-48 
hr.s. The growth of typical colonies containing gram 
–ve diplococcic giving +ve oxidase reaction provided 
presumptive identification of N.gonorrheae (8),(9).                                                                

For confirmatory diagnosis of N.gonorrheae by 
PCR, some clinical samples were centrifuged (30 
minutes, 14000 g) and the cell pellet was lysed with 
50m M TRIS- HCl (pH 7.5 ) 1% Triton x-100, 1mM 
EDTA, 250 µg of proteinase k per ml at 37o C for 1 
hour, boiled for 10 minutes, and centrifuged. 8µl of 
lysate was used for amplification(40 cycles) under 
standard conditions. The primers (forward primer 
5´CAACTATTCCCGATTGCGA3´and reverse primer 

5´GTTATACAGCTTCGCCTGAA 3´)           amplify the 
221-480bp     . region of orf1gene. Each cycle consisted 
of 30 seconds at 94oC, 30 seconds at 52 o C , and 1minute 
at 72 oC. The amplified PCR product(10 µl) was analysed 
by electrophoresis in 2% agarose gel(10),(11).                                                       

Amoxiclav, Ciprofloxacin, Ceftriaxone, 
Azithromycin, and Doxycycline antibiotics were chosen 
for in vitro testing of N.gonorrhea resistance both by 
disc diffusion and tube dilution for determination of 
minimum inhibitory concentration(12),(13),(14).                                                                      

The aqueous extractions of fenugreek plant material 
are prepared for which weighed 15 gm of leaves, seeds 
and stem powder, add 250 ml of sterile DW.to it, the 
mixture is kept for 7 days and filtered, the filtrate was 
allowed for hot extraction process on water bath at 40 
oC(15). The methanol/ acetone extractions are prepared in 
a way that 20 gm of fenugreek powder was taken and 
put in a beaker with 100 ml of ethanol, the powder was 
mixed and stirred with a glass rod for about 30 minutes 
continually to ensure proper mixing. After that, with 
foil paper the beaker was covered, sealed and kept in 
a dark chamber for 5 days. The stuffs of the beaker 
were filtered through whatman no.1filter paper and then 
concentrated in a water bath at about 80oC  temperature 
until the contents of the beaker become pourable into a 
petri dish that is about 20 ml and then put it back in the 
water bath to obtain oily sticky substances which is the 
product of interest. The dish was taken out of the water 
bath and stored in vial( previously washed with ethanol)
by means of scooping with spatula. The vial was labeled 
and stored below 10 oC in the refrigerator for further 
use. The same procedure is followed for methanol 
extraction(16). The antimicrobial activity of fenugreek 
was determined by the well diffusion method through 
measuring the inhibition zone(15),(16).                                                                                                                     

Statistical Analysis

The Statistical Package for Social Sciences (SPSS, 
version 25), And Excel, was used for data entry and 
analysis. Chi (χ2) square test of association was used to 
compare proportions of different factors among study 
groups. P value of ≤ 0.05 was regarded as statistically 
significant.                                                                                             

Results

Twenty four cases of N. gonorrheae out of 
eighty cases of female genital infections(30%) 
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were tested for antibiotic sensitivity for which 
15 were resistant to Amoxiclav(62.5%),19 cases 
were resistant to Ciprofloxacin(79%), 5 were 
resistant to Ceftriaxone(20.8%),20 were  resistant 
to Azithromycin(83.3%)and 22 were resistant to 
Doxycycline ( 91.6%).   

In this study the total isolates were 24, from the 
cervix were 22(91.7%), and anal 2(8.3%). All the 
isolates grow on the MTM and CA media, as shown in 
table 1.  

Table 1 Comparative isolation rates of N. 
gonorrhoeae on CA and MTM  

site cultured
MTM+CA

No. of isolates on the 
following specific 
media
(% of total isolations)

F % F %

Cervix 22 91.7 22 91.7

Anal canal 2 8.3 2 8.3

Total 24 100 24 100

Ciprofloxacin had the largest zone diameter break 
point (32mm), with 5 µg disk and (32 µg/ml) MIC limit, 
followed by Ceftriaxone zone diameter break point 
(22mm), with 30 µg  disk  and (16 µg/ml) MIC limit, as 
shown in table 2.   

Table 2  The antimicro bial susceptibility testing 
of N. Gonorrhoeae           

Antibiotic Disk (µg) MIC 
limit 
((µg/ml)

Zone 
diameter 
break 
point 
(mm)

Amoxiclav 30 2 21

Azithromycin 15 64 21

Doxycycline 30 256 22

Ciprofloxacin 5 32 32

Ceftriaxone 30 16 22

MIC results were 64µg/ml for Azithromycin, 16µg/
ml for Ceftriaxone, 256µg/ml for Doxycycline, 2 µg/ 
ml for Amoxiclav and 32µg/ ml for Ciprofloxacin. The 
antibacterial activity of Acetone, Methanol, and aqueous 
extracts of Trigonella(Fenugreek) by agar well diffusion 
method in which maximum inhibition was observed in 
Methanol extract at 100µl which was 20mm diameter of 
the inhibition zone. 

The activity index of N .gonorrhoeae in ethanol 
and methanol extracts of fenugreek in comparison to 
Azithromycin, and Amoxiclav is shown in figure (1).

Figure 1 Extracts of fenugreek in comparison to 
Azithromycin, and Amoxiclav

The activity index of N. gonorrhoeae in ethanol 
and methanol extracts of fenugreek in comparison to 
Doxycycline, and Ciprofloxacin is shown in figure (2).

Figure 2 Extracts of fenugreek in comparison to 
Doxycycline, and Ciprofloxacin

The activity index of  N .gonorrhoeae in ethanol 
and methanol extracts of  fenugreek in comparison to 
Ceftriaxone is shown in figure (3).    

Figure 3 Extracts of  fenugreek in comparison to 
Ceftriaxone.
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The highest sensitivity found in 
Ceftriaxone75(93.75%) followed by Amoxiclav 
65(81.25%), as shown in table 3.   

Table 3  The sensitivity test of the gonococcal 
infection

AB type
Sensitive Resistant

No. Percent No. Percent

Amoxiclav 65 81.25 15 18.75

Ciprofloxacin 61 76.25 19 23.75

Ceftriaxone 75 93.75 5 6.25

Azithromycin 60 75 20 25

Doxycycline 58 72.5 22 27.5

X2=14.15, P value=0.007. P value <0.05 Significant.                                                                          

Discussion

According to the 2013 Global Burden of Disease 
Study, gonorrhea is responsible for 225,400 years lived 
with disability(YLD)per year and 313,900 disability- 
adjusted life years(DALYs)(17).                                            

Ceftriaxone resistance will continue to spread 
globally. This fear is justified with the recent 
emergence and detailed characterization of the first 
gonococcus displaying high-level clinical resistance 
to Ceftriaxone(MIC of 2-4µg/ml) identified in Kyoto, 
Japan in comparison to my study in which MIC of 
Ceftriaxone was 16µg/ml. This is particularly worrisome 
as Ceftriaxone is the last remaining option for empirical 
first-line treatment of gonorrhea(18).                                                                          

Resistance to antibiotics in gonococci developes 
due to spontaneous mutation and/or gene acquisition, 
which are effectively selected due to antibiotic pressure 
in patients  and, in general, in society. Resistance 
determinants can be donated to other gonococci largely 
by transformation which facilitates spread of resistance 
alleles. An excellent example of conjugal transfer 
of DNA into and among gonococci appears to be the 
transfer of the tet M gene carried on the conjugal plasmid 
in certain strains. Donor DNA from other species like 
commensal gonorrheae can create mosaic genes in 
recipient gonococci such as pen A mosaic alleles that 

encode variants of penicillin binding protein 2(PBP2) 
having reduced affinity for beta-lactam antibiotics(19),(20).              

Gentamicin has been used as first line treatment in 
Malawi during the past 15 years without any observed 
emergence of resistance, and the gonococcal population 
is susceptible in Europe as well(21).                            

The data on gonococcal antimicrobial resistance 
from countries participating in the Gonococcal 
Antimicrobial Surveillance Programme(GASP) were 
summarized as:                                                         

1- High rates of Quinolone resistance.                                                               

2- Increasing proportions of gonorrhea isolates with 
elevated Ceftriaxone MIC values (>0.5µg/ml).                                                                 

3- Increasing proportion of gonorrhea isolates 
resistant to Azithromycin MIC>2µg/ml)(22).                                                                                                 
)

Issa SB. etal. in Tikrit found that Neisseria 
gonorrheae had acquired clinically significant 
resistance to sulfonamides, tetracycline, penicillin, and 
ciprofloxacin so that modification of CDC treatment 
guidelines combining two regimens( which are 
ceftriaxone single injection regimen and ciprofloxacin(23).                                                                                            

Massor I. in Erbil found 100% sensitivity to 
ceftriaxone, spectinomycin and Azithromycin, 28% 
sensitivity to Tetracycline, and 82% sensitivity to 
ciprofloxacin(24).                                                                      

Al-Hattawi and Ison in U.A.E.(25)and Radaddi 
etal. in Saudi Arabia(26)also found that there are few 
ciprofloxacin resistant isolates in Arabic region and that 
all isolates were Spectinomycin-sensitive.              

Wan etal. from China found that Azithromycin 
resistant strains were characterized genetically for 
resistance determinants by sequencing and were 
genotyped using N.gonorrhea multi-antigen sequence 
typing. MIC ≥256 µg/ml is termed high level resistance, 
while MIC of1-24 µg/ml is termed low-to-mid 
resistance. China developed a national surveillance 
system to monitor N.gonorrhea antimicrobial resistance 
in 1987, then joined the WHO Western Pacific Regional 
Gonococcal Antimicrobial Susceptibility Programme in 
1992(27).                                                                

Fenugreek is known to possess medicinal value and 
represented a wide range of pharmacological properties. 
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It has a long history of medicinal uses in Chinese and 
Kurdish area. The antibacterial activity of aqueous and 
some organic compounds extracts of stems, leaves, 
seeds and roots of fenugreek were tested against Staph.
aureus, E.coli, P.aeruginosa, and Klebsiella species by 
well diffusion method(28).              

Abdalah M.E. in Baghdad found that the aqueous 
extracts of fenugreek seeds with concentration of 
1000,500, and250 mg/ml inhibit the growth of strep.
pyogens and the methanolic extracts of fenugreek 
seeds with concentrations of 1000,500,250, and125mg/
ml. inhibit the growth of staph.aureus. So the aqueous 
extract of fenugreek seeds was less effective than 
methanolic extract against pathogenic bacteria(29).      

Conclusion                                                 

1- Research into, and identification of, alternate 
effective treatment regimen(s)and vaccine(s)for 
gonococcal infections.                                        

2- Research into new molecular methods for 
monitoring and detecting antimicrobial resistance and 
development of new treatment options.       

3- Research into discovering further herbal treatment 
and paying attention to their potential carcinogenic, 
mutagenic, allergic, cytotoxic, and other health hazards.  

Conflict of Interest:  (nil – There are “NO 
CONFLICT OF INTEREST”).

Source of Funding: By researcher (self).  

Ethical Clearance: Committee members are 
approved to perform a study about:

“Antimicrobial resistance of Neisseria gonorrheae 
in female patients attending special gynaecological 
care clinics in Dour district.”

References

1-  daCosta- Lourenco AP., dosSantos KT., Moreria 
BM., Fracalanzzo SE., Bonelli RR. Antimicrobial 
resistance in Neisseria gonorrheae: history, 
molecular mechanisms and epidemiological 
aspects of an emerging global threat, 2017; 
Brazilian Journal of Microbiology. SBM review.           

2-  Newman L., Rowley J., Vander Hoorn S., 
Wijesooriga NS., Unemo M., Low N.,etal. 2015.
Global estimates of the prevalence and incidence 

of four curable sexually transmitted infections 
in 2012 based on systematic review and global 
reporting. https:/doi.org/10. 1371/journal phone 
0143304.                                                                                                                  

3-  National health and Family Planning Commission 
of China. General situation of national legal 
infectious diseases in 2016. http://www.
nhfpc. Gov.cn/jkj/s3578/201702/38ca5990 
f8a54ddf9ca6308fec406157.shtml 

4-  Papp J., Jeanine AA., Nash E., Katz AR., O’Connor 
NP., Harauchi DH., etal. Azithromycin resistance 
and decreased Ceftriaxone susceptibility in 
Neisseria gonorrheae. 2017; CDC.                                                                       

5-  Unemo M., Shafer WM. Antimicrobial resistance 
in Neisseria gonorrheae in the 21stCentury: past, 
evolution, and future. Clin Microbiol Rev. 2014; 
27(3): 587-613.                                                                                   

6-  Sharivastava M. Responses of fenugreek( 
Trigonella foenum-graecum L.) to potassium 
treatment. Asian J. Plant Sci.Res.,2015;5(7):16-
21.           

7-  Moradikor N., Diadarshetaban M. and Saeidpour 
HR. Fenugreek as a valuable medicinal plant. Int 
J Adv Biol Biom Res.2013;1(8):922-931.       

8-  Bonin P., Tanino T., and Hands field H. 
Isolation of Neisseria gonorrheae on 
selective and non selective media in sexually 
transmitted disease clinic. Journal of Clinical 
Microbiology,1984;19(2):218-220.           

9-  Murray PR., Baron EJ., Jorgensen JH., Landry 
ML., and Pfaller MA.2007. Manual of Clinical 
Microbiology 9thed. ASM Press, Washington, D.
C.                                                                                                    

10-  Chaudhry U. and Sylvia D. Detection of Neisseria 
gonorrheae by PCR using orf1gene as target. Sex 
Transm Inf 2002;78: 72-78.                              

11-  Smith DW., Tapsall JW. and Lum G. Guidelines 
for the use and interpretation of nucleic acid 
detection tests for Neisseria gonorrheae in 
Australia: A position paper on behalf of the public 
health laboratory network. CDI. 2005;29.4.                                                                                      

12-  Fifer H., Natarajan U., Jones L., Alexander S., 
Hughes G., Golparian D., etal. Failure of dual 
antimicrobial therapy in treatment of Gonorrhea. 
N Engl J Med. 2016; 374(25): 2504-2506.                                                          

13-  Australasian Sexual Health Alliance( ASHA). 



 Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4        694       

Gonorrhea. In: Australian STI management 
guidelines for use in primary care[website]. 
ASHA; 2016.                                                                                                                         

14-  Unemo M., Jensen JS. Antimicrobial resistant 
sexually transmitted infections: Gonorrhea and 
Mycoplasma genitalium . Nat Rev Urol. 2017; 
14(3): 139-152.                                                                                                       

15-  Sharma V., Singh P. and Rani A. Antimicrobial 
activity of Trigonella foenum- graecum 
L.(fenugreek). European Journal of Experimental 
Biology. 2017; vol.7 No.1:4.                                                                                 

16-  Amin F. Phytochemical Screening and 
Comparative study of Antibacterial Assays of 
Carum roxburghianum and Trigonella foenum-
graecum obtained from plant seed. Bachelor 
Dissertation, 2016.                

17- Tapsall JW., Ndowa F., Lewis DA., Unemo M. 
Meeting the public health challenge of multidrug 
and extensively drug resistant N.gonorrhea. 
Expert Rev. Anti. Infect. Ther. 2009; 7: 821-834.                   

18-  Ohnishi M., Saika T., Hoshina S. Ceftriaxone 
resistant N.gonorrhea, Japan. Emerg. Infect. Dis. 
2011; 17:148-149.                                                    

19-  Ikeda F., Tsuji A., Kaneko y. Conjugal transfer 
of beta-lactamase- producing plasmids of 
N.gonorrhea to N.meningitidis. Microbiol. 
Immunol. 1986; 30: 737-742.                                                                               

20-  Roberts MC. Plasmids of N.gonorrhea and 
other Neisseria species. Clin. Microbiol. 
Rev.1989;2(suppl.):S18-S23.                                                    

21-  Dowell D. and Kirkcaldy RD. Effectiveness of 
Gentamicin for gonorrhea treatment: systematic 
review and meta-analysis. Sex Transm Infect. 
2012; 88(8): 589-94.                                                                                  

22-  Report on the global sexually transmitted infection 
surveillance 2015; Geneva: WHO; 2016(in press).                                                                 

23- Issa SB., Khalil SH., Ali CE., and Shalal MM. 
Study on asymptomatic N.gonorrhea cases among 
infertile subjects in Tikrit city and its surroundings. 
Tikrit Medical Journal 2008; 14(1):196-202.                           

24-  Al-Hattawi K., Ison CA. Characteristics of 
gonococci isolated from men in Dubai. Epidemiol 
Infect 1996; 116:15-20.                                            

25-  Raddadi AA., Zimmo SK., Abdullah SA. In 
vitro activity of several antimicrobial agents 
against N.gonorrheae in the western region of the 
kingdom of Saudi Arabia. Sex Transm Inf 1998; 
74:294.                                 

26-  Masoor I. Prevalence of Gonorrhea among adult 
male with urethritis in Erbil City. Zanco J. Med 
Sci. 2014;18(2):692-696.                                        

27-  Wan Ch., Li Y., Le W.J., Liu YR., Li S., Wang 
B. etal. Increasing resistance to Azithromycin 
of N.gonorrheae in eastern Chinese cities: 
mechanisms and genetic diversity of resistant 
Nanjing isolates. 2018; Antimicrobial agents 
chemotherapy.                                                                 

28-  Ritika. Trigonella foenum-graecum L.: A 
review of its Ethanobotany, pharmacology, and 
phytochemistry. International Journal of Advance 
Research in Science and Engineering. 2016; 
5(9):192-204.                            

29-  Abdalah. M. The study of antibacterial activity of 
fenugreek seeds extract. Iraq Journal of Market 
Research and Consumer Protection, 2011; 
6(3):145-155.  



The Effect of Aflatoxin Produce by Aspergillus Niger Species on 
Some Biochemical and Histological Changes in  

Albino Male Rats

Rasha H. Ayub1,  Rasha SH. Hussien2, Wasan S. Oubid3

1College of Education for Pure  Science/ University of Samara, 2College of Education for Pure  
Science/ University of Tikrit, 3College of Veterinary Medicine/ University of Tikrit

Abstract

This research was designed to know the effect of the mycotoxin produces by the fungal species Aspergillus 
Niger, which is the aflatoxins on the experimental animals (albino male rats) to investigate its effect on some 
biochemical indicators, and some of histological sides of organs tissue.

The experiments included (12) animals divided to two groups, (6) animals for each one. The first group 
considered as control group which was given the water and nutrients as a normal conditions. The second 
group was given 5 ml as a single dose of Aspergillus Niger after the period of starvation for 3 days. The 
period of experiment extend for 10 days, then the animals were sacrificed.

The biochemical parameters were : liver function test included (AST, ALT, GGT), total proteins, and serum 
glucose). The organs were tested for the tissues change are(liver, kidney, and spleen). The results of the 
current study showed a significant differences in liver function tests which are increase in the treatment 
group (p ≤0.05) comparative to control group, there was significant decrease of total protein, and increase of 
S. glucose in the treatment group comparative to the control group.

The histological examination showed many change of the organs tissues resulting from the poisoning effect 
of aflatoxins produced by Aspergillus Niger.

Key wards: Aspergillus Niger, aflatoxins, poisoning, liver function test.

Introduction

Aspergillus spp. are everywhere widespread fungi 
found in every region of the world, Aspergillus spp. are 
commonly found in soil, and decaying vegetation. They 
can be found in household dust, building materials, 
ornamental plants, flower arrangements, tobacco, food, 
and water ]1[. Conditions enhancing dispersal of molds are 
activities like construction, demolition, and excavation; 
inadequate or defective air handling; disturbance of dust 
accumulations during routine cleaning; “water leaks 
and moisture accumulation Invasive filamentous fungal 
infections are a serious threat to immunocompromised 
patients, causing increased morbidity and mortality]2[.
Incidence rates of invasive aspergillosis depend 
principally on host factors. In transplant patients the 
incidence of invasive Aspergillosis ranges from 0.7% 

to 8.4% depending on the organ transplanted. Lung and 
BMT recipients possess the highest incidence, whereas 
pancreas and kidney transplant patients have lower risk 
of developing invasive Aspergillosis]3[.

Clinical symptoms are non-specific and related to 
the localization of the infection. Furthermore, the clinical 
presentation varies among the different patient groups. 
The most immunocompromised patients are those least 
likely to have overt symptoms, and progression of the 
disease is usually fast]4[.  Despite the incorporation 
of new diagnostic and therapeutic measures  in 
management strategies; the number of patients with a 
favorable response remains low and mortality rates range 
from 50% to 90% depending mostly on the recovery 
of the host immune responses; Therefore, “reduction 
of invasive Aspergillosis is of major importance”. To 
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develop preventive control measures, we need to have 
a clear understanding of how and where most infections 
are acquired]1,4[. 

Materials and Method

Animals and experimental design

A total 12 albino male rate average weight (135-
160 gm) were used. Animals were divided in to two 
experimental groups each of it contain 3 animals. The 
first group the (Control), was given the water and food 
as a normal condition.; the second group was  the treated 
group with the fungi Aspergillus Niger, with the drinking 
water after the dilution was don for the main cultural. 
The treatment group was given the contaminated water 
as a single dose (5 ml) of dilution.  At the end of the 
experimental period, which was 10 days, the animals 
were sacrificed. Blood samples were collected in sterile 
plastic test tube and,  serum samples were separated 
,and used for analysis of biochemical parameters.

Organs extract from the animal (liver, spleen, 
kidney). Put in formalin for the histological section. 

The isolation of fungi

The ready isolation was obtained from the 
microbiology laboratory, the college of  veterinary 
medicine, Tikrit university, then we made subculture 
distributed in dishes contain the medium PDA 
(potato dextrose agar), and we added 50 mg / kg of 
chloramphenicol antibiotic to prevent the growth of 
bacteria, then the dishes  incubated for 72 hours ; to 
obtain the new clutter of this fungi, 10 dilution of this 
culture prepare, we use the dilution number 4 for the 
experiment.

For the purpose of identifying the possibility of 
producing fungus the aflatoxin, following steps were 
don:

The isolation of the fungus was planted on a medium 
containing a PDA media by taking disk  from the fungal 
colonies, and incubating the dishes for a one week.

After the incubation period, turn the dishes upside 
down so that the lid of each dish is placed down , filter 
paper contain 0.1 ml of the ammonia solution was used 
and placed in the lid of each dish and returned to the 
incubator at 25 ° C for three days.

Then the dishes were removed and a change in the 
bases of the colonies was observed. The orange color 
or yellow indicates the fungus production of aflatoxins.

Serum analysis 

All biochemical parameters which included: 
liver function test: Alanine Aminotransferase (ALT), 
Aspartate Aminotransferase (AST) and Gamma-
glutamyl trans peptidase (GGT), total protein ,glucose, 
and lipid profile were, determined as a direction of 
the ready kit by the synthesis company. The results 
were obtained by the absorption principles at the 
spectrophotometer.

histological examination

histological sections were prepared according to ]5 [.

Statistical Analysis

The variables were analyzed as means ± Standard 
Deviation, and estimated by the one way ANOVA, 
followed by t-test. Differences were considered to be 
statistically significant if p≤0.05.

Results and Discussion

Liver function tests:

The results of this study showed a significant 
increase of liver function tests (liver enzymes) (p≤ 
0.05) in aflatoxin treatment group comparative with the 
control group, as shown in Table (1).

Table (1) means ±SD of the  concentration of the 
variables in treatment group comparative to control 
group.

variables Control group Treatment group

ALT (U/L) 18.22±0.31a 55.12±1.7b

AST(U/L) 22.51±1.22a 42.58±0.29b

GGT (IU/L) 17.55± 1.66a 47.19±0.97b

Total pro. g/dl 7.22±0.31a 5.05±1.68b

Glucose  mg/l 135.51±1.22a 221.14± 1.29b

TC mg/dl 175.22±0.31a 235.12±1.7b

TG mg/dl 128.18±1.22a 169.58±1.79b

HDL mg/dl 65.25± 1.66a 35.19±0.97b
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The liver is the principal target organ for Aflatoxin, 
The activity of ALT and AST are sensitive indicators 
of acute hepatic necrosis, increased in transaminases 
(ALT, AST, and GGT) were considered as indicative for 
changes in the hepatic tissues ]3[, reflected hepatocellular 
damages and as a sensitive indicator of cirrhosis, also 
these results clearly indicated that aflatoxin has stressful 
effects on the hepatic tissues ]6[.

Serum Total protein and  S. glucose:

The results of the current study showed a significant 
decrease of total proteins (p ≤ 0.05) in the aflatoxin 
treatment group as compare to the control group, as 
showed in Table (1), while there was a significant 
increase in glucose level tin treatment group  comparative 
to control group.

Proteins are important structural and functional 
cellular components, also work as a cellular receptors,” 
having nucleophilic nitrogen, oxygen and sulphur 
hetero-atoms in their main functional groups”. The liver 
involve in proteins synthesis/ metabolism an addition to 
others organs.]7[

The structure and activities of proteins may 
be altered by non-specific-irreversible covalent 
(conformational change resulting in denaturation or 
blocking of binding sites), and “specific-reversible-
non-covalent” (competitive binding) binding with 
mycotoxins such as aflatoxins ]8[. Proteins that bind to  
mycotoxins reversibly may act as a  storage of the toxin, 
exposure to toxin for a long period, or they may act as 
carriers in the transport of reactive metabolites ]2[. 

Mycotoxin which binding to functional proteins may 
Damped protein activity, particularly in the enzymes 
effect. If biosynthesis of the protein is unaffected, then 
effects on the protein can be reversed, as soon as the non-
functional proteins are replaced by de noun synthesis.]9[

 Several animal species, when exposure to AF, 
hepatic glycogen levels reduced and that cause to elevate 
serum glucose levels]10[, and may arise from either 
an inhibition of glycogenic enzymes (e.g. glycogen 
synthase) an inhibition of glyconeogenesis, a decrease 
in glucose transport into hepatocytes, or an increase 
in the activity of enzymes which metabolize glycogen 
precursors (e.g. glucose 6-phosphate dehydrogenase) 

]11[. All these actions increase the blood glucose.

lipid profile:

From the Table (1) the results showed a significant 
increase in total cholesterol and triglyceride (p ≤ 0.05) 
in the group treatment with aflatoxin, comparative with 
control group, while there was a significant decrease in 
high density lipoprotein (HDL) in treatment group.

The liver is a prime target for chemical compounds 
that where either not successfully discarded or  turn 
into highly reactive intermediate compounds. All cells 
can synthesized cholesterol; however the removal of 
CHOL is confined to the liver, and steroidogenic tissue, 
regulation of the CHOL metabolism and homeostasis 
consist of a “feedback mechanism operational at a 
transcriptional and posttranscriptional level” ]7,9[.

Mycotoxins are important inducers of oxidative 
stress, a small amount of mycotoxin can producing free 
radicals, and destroys its antioxidant capacity ,and this 
leads to accumulation of lipids causing by the disorders 
of lipids metabolism ]12[. 

Studies suggest that the oxidative stress induced by 
the lipid oxidation that occurs during AFB1 exposure 
triggers an anti- oxidative response ]13, 14[

Histological study:  

Treatment group

1. kidney

The cortex was containing a trophies glomeruli with 
widening and  capsular space, also there was highly 
diffusion, and lymphocytes and other (WBCs)on the 
surfaceOF  glomeruli , and in between the proximal 
and distal convoluted tubule, also this diffusion of 
inflammatory cells extended to the medulla and C.T 
which appeared the more thickened, and most of the 
renal tubule ,Henle loops were atrophied.

FIG (1):  showed the tissue of kidney for animals treated with 
A.niger black arrow showed the capsular space, blue one 
show the lymphocytes) (H&E staine) 100x.
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2. Liver

The parenchyma of the liver was containing 
atrophied hepatocytes which are not arranged in to 
columns or rays so present in scattered form, and most 
of these cells had parotic nuclei the blood sinusoid were 
highly extensive in the form, and  network in between 
liver cell, there was a foci  necrotic cell and liver cell in 
the parenchyma and lumen.

FIG. (2):  showed the tissue of liver for animals treated 
with A. niger:  the figure show a trophy of hepatocytes 
appearance as scattered cells)

3.Spleen

The parenchyma of spleen demonstrated the 
presence a great number of lymphocytes in the white 
pulp, and red pulp .The red pulp, also had deposition and 
hemosiderin pigments with macrophage associated with 
blood and inter mingled with the lymphatic diffusion, 
and nodular aggregation of white pulp.

FIG. (3)  showed the tissue of spleen for animals treated with 
A. Niger : black arrow show the lymphocytes, blue one show 
the hemosiderin pigments, and the green arrow show the 
white pulp.

Control group

1.kidney

The parenchyma of the kidney was formed 
by the cortex which was containing .the glomeruli 
,each glomerulus was containing a tuft of capillaries 
surrounded by bowman’s capsule, also there was 
proximal and distal convoluted tubules  the medulla was 
containing the renal tubules and collecting ducts ,also 

the segments of Henley .

FIG. (4):  showed the tissue of kidney for control group  a 
black arrow show  the glomeruli.

Liver

The tissue of the liver was formed by hepatic lobule, 
each lobule was containing the hepatocyte present in the 
form cords or columns toward the central vein in the 
center of lobule, at the periphery of lobule there was 
portal area, containing branches of hepatic artery, portal 
vein and bile ductless.

FIG. (5):  showed the tissue of liver for control group, 
normal hepatocytes are clear.

3.spleen 

The parenchyma of spleen was formed by two 
pulp, the red pulp was containing the blood sinus blood 
(RBC)and lymphocytes in the form glands and this 
pulp extensive in the spleen .the white pulp formed by 
lymphocyte aggregation in the form nodule the central 
area of each white pulp was containing germinal center 
for the production of lymphoblast’s and the periphery of 
each pulp was containing the lymphocyte .each pulp had 
central artery of pulp.
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FIG. (6):  showed the tissue of spleen for control group black 
arrow show the lymphocytes, while the blue one show the 
RBCs

Conclusion

From this study we can conclusion that; Aspergillus 
Niger produce aflatoxins, aflatoxins are  one of the 
most mycotoxins effectives on biochemical and organ 
tissues of animals exposure to it. More organ effected 
of the aspergillus aflatoxins is the liver; caused by the 
elevation of liver enzymes.
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 Abstract

Condensation of 4-amino-N-(4-methylpyrimidin-2-yl)benzene sulfonamide (Sulphamerazine Drug) with 
1,3-Benzodioxole-5-carbaldehyde ( Piperonal)yielded Schiff base derivative in good yield. Spectroscopic 
characterization such as, IR and NMR of synthesized compound have been obtained by using nuclear 
magnetic resonance 600 MHz. The synthesized compound was screened for antibacterial activity against 
Staphylococcus aureus, Escherichia coli, Bacillus cereus and klebsella pneumonia and fungicidal activity 
against Candida albicans, Candida trobicalis, Candida krusi, Aspergillus fumigatus and Aspergillus niger.  
A new compound exhibited potent antibacterial and antifungal activity. Molecular modeling studies were 
performed, showing the hydrogen bindings and hydrophobic interactions.

Keywords: Sulphamerazine, Piperonal, Schiff-base, Microbial activity, Molecular modeling.

Introduction

New sources of antimicrobial agents is need to be 
discovered due to the presence and constant development 
of resistant micro-organisms, the emergence of new 
infections diseases and the toxicity concerns of some of 
the currently used antimicrobial treatments1. 

The random use of traditional antibiotics and 
synthetic antimicrobial drugs has resulted in the 
emergence of resistance microbes such as Methicillin 
Resistance Staphylococcus aureus (MRSA). Vancomycin 
resistance enterococci and multidrug resistance 
strain of Klebsiella pneumonia and Pseudomonas 
aeruginosa which have come to be a cause of concern 
for scientists to find a different approach for treating 
such infection. In a high percentage of asian countries 
90-95% of S.aureus are penicillin resistance and 75% 
are methicillin resistance2,3. Sulfa drugs, developed in 
the 1930s, were the first medications effective against 
bacterial disease and infection. They seemed as the first 
“miracle drugs” at a time when death from bacterial 
infections such as pneumonia and blood poisoning were 
unrestricted4. Moreover,sulfonamide derivatives have 
received considerable interest from researchers, and 
many sulfonamide derivatives have been prepared for 

their importance in the pharmacological and biological 
fields. Several Schiff-base compounds derived  from 
sulfonamide   have been prepared for use in many 
biological applications5,6.

Schiff bases are versatile C=N (Imine) containing 
compounds possessing broad spectrum of biological 
activity.   Schiff base are the compound containing 
azomethine group (-HC=N-). They are condensation 
products of ketones (or) aldehydes (aldehyde and 
ketones) with primary amines and were first reported 
by Hugo Schiff in 18647. R. C. Maurya etal were 
prepared some Schiff base derived from salicylaldehyde 
and the sulfa drug sulfamerazine, [N‐(salicylidene)‐
sulfamerazine]8. 

Schiff base derived from o-vanillin and 
Sulfamerazine, β – lactam and Zn(II) , Cu(I) complexes 
have been Synthesized and showed highly antimicrobial 
activity toward mentioned  some  bacteria9.

 The aim of present work is to synthesis of new  
Schiff base derived from sulfamerazine drug and 
piperonal (Scheme1) and study of their  antimicrobial 
activity and molecular modeling.  

DOI Number: 10.5958/0973-9130.2019.00374.8 
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Materials and Method

Physical measurements

The IR spectra were recorded in the range of 4000-
200 cm-1 on a Pye-Unicam SP3-300 spectrometer using 
KBr  discs at Department of Chemistry, College of 
Education for pure Sciences, University of Basrah. One 
dimensional 1H, 13C NMR and two dimensional  HSQC 
and HMBC- NMR  spectra were measured on a Brucker 
at 600 MHz, with TMS as internal reference at Konstanz 
University, Germany.  Melting points were measured by 
a Philip Harris melting point apparatus at College of 
Veterinary medicine, University of  Basrah.           

b) Synthesis 

Synthesis of Schiff-base

3.78 mmol (1.0 g) of sulfamerazine  in 25 ml ethanol 
was added to 3.73  mmol (0.567 g) of  hot ethanolic 
solution of  piperonal, three drops of  glacial acetic acid  
was added  and resulting solution  was refluxed  for 3h, 
and  then  lift  overnight in refrigerator, the solid  product 
obtained was filtered and washed  with acetone and the 
final  product was recrystallized by  using chloroform: 
ethanol  8:2 to  yield  yellow crystals  of  new Schiff 
base.

c)  Antimicrobial activity

The novel synthesized compounds have been 
tested  in vitro  for  their  antibacterial activity against:  
Staphylococcus aureus, Escherichia coli, Klebsiella 
pneumonia, Bacillus cereus. Additionally, the particular 
compounds  were tested for antifungal activity against 
Candida krusei,Candida tropicalis, Candida albicans, 
Aspergillus niger and Aspergillus fumigatus using the 
paper disc-agar diffusion  technique as recommended 
by the Clinical and Laboratory Standards Institute10. 
The test compounds were dissolved in DMSO solvent 
and the  recommended concentrations were (50, 100 
and 200μg/mL), each concentration have been used 
in the disc-agar diffusion technique.  Ampicillin  and  
Nystatin  were  used as standard controller  for  bacteria  
and fungi, respectively. Petri  plates  containing  20mL  
of  Mueller  Hinton  agar  were  used  as  a culture 
medium for antibacterial activity. On the other hand 
the Candida krusei, Candida tropicalis, Candida 
albicans, Aspergillus niger and Aspergillus fumigatus 
were cultivated in Sabouraud dextrose agar as  a culture 

medium for antifungal activity. Sterile Whatman no. 1 
filter paper disks (6mm in diameter) were  impregnated  
with  the  solution  of  DMSO  and  placed  on  the  
Petri plates. Additionally, another  paper  disk  was 
impregnated  with dimethylsulfoxide (DMSO) and  used 
as negative control. The  plates  were  incubated  for 24 
h  at  37°C  in  the  case  of  bacteria  and  72 h.  at 27°C  
for  fungi and yeasts.  The  inhibition  zone  diameters  
were  measured  in  millimeters. 

Resuls

Chemistry

The present work, a new Schiff base has 
been synthesized.  The reaction of 4-amino-N-
(4-methylpyrimidin-2-yl)benzene sulfonamide 
(sulfamerazine drug) with 1,3-Benzodioxole-5-
carbaldehyde (Piperonal) at 1:1 ratio to produce the 
Schiff base derivative, Scheme 1,  in good yield. 

Scheme 1: Preperation of Schiff base derived 
from sulfamerazine

Yield; 83%, M.P.= 204-205 0C.   FT-IR  (KBr,n, 
cm-1):  3400 (NH), 3068,3024(CH-aromatic),  
2929,2858(CH-aliphatic),  1639-1537(C=C, C=N). 1H 
NMR  (600 MHz,DMSO-d6, δ, ppm): 11.13 (s,1H, NH),    
8.31 (s,1H, CH=N),  7.65-5.98 (m,9H, Ar-H),  5.98(s, 
2H, CH2-O), 2.31(s, 3H, CH3).  

13C NMR (DMSO-d6); 
23.8(C-CH3), 111.7(CH2-O), 112.5-157(C-Ar), 
158.1(C-CH=N), 168.4(C-S).

Fig. 1:  1H NMR of synthesized compound
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Fig. 2:  13C NMR of synthesized compound

Fig. 3:  HMBC- NMR of synthesized compound 

Antimicrobial activity

Even though pharmacological industries have 
produced a number of new antibiotics in the last three 
decades, resistance to these drugs by microorganisms 
has increased. In general, bacteria have the genetic 
ability to transmit and acquire resistance to drugs, which 
are utilized as therapeutic agents11. In the present work 
the studied compound  are evaluated in vitro for their 

antibacterial and antifungal activities by using paper 
disc-agar diffusion technique10  with the microorganisms 
as seen in Table 1.   Antibiotic drug ampicillin and 
Nystatin were used as control for bacteria and fungi, 
respectively.
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Table 1: The antibacterial and antifungal activity of the studied compounds(inhibition zone 
mm)

Bacteria and fungi types

Zone inhibition 
of antibiotic disc 
(control)(mm)

Zone inhibition of antimicrobial sensitivity test 
of  compounds (mm)

Compound 1(S) μg/ml Compound 2 μg/ml

Ampicillin
25µg/ml

Nystatin
30µg/ml 200 100 50 200 100 50

 Staphylococcus aureus 22   
- 18 15 12 16 12 10

Escherichia coli 20 - 15 12 12 11 10 10

Klebsiella pneumonia 25 - 14 12 10 10 8 6

Bacillus cereus 30 - 0 0 0 0 0 0

Candida krusei - 11 30 25 20 21 16 15

Candida  tropicalis - - 15 12 10 18 16 12

Candida albicans - - 18 15 12 18 15 12

Aspergillus niger - 11 15 14 9 20 17 14

Aspergillus fumigatus - 10 12 10 6 15 15 12

Molecular modeling analysis

The molecular docking was performed using 
SYBYL‐X 1.1and the docking results were shown 
by PyMOL12. Our molecular docking analysis of the 
new analogue based on the modeling study which 
was performed to understand the binding mode of 
these analogues with UDP-N-acetylglucosamine 
1-carboxyvinyl transferase of E. coli13  binding pocket 
(PDB code:1ahg14. Compound 2 has been selected for 
the docking modelling  study, since its binding energy 
score

 ‐9.8, with indicating a selectivity of 4-((benzo[d][1,3]
dioxo-5-ylmethylene)amino)-N-(5-methylpyrimidin-2-
yl)benzenesulfonamide in binding to the enzyme pocket 
(Figure 4) via its and its azoandbenzo[d][1,3]dioxo 
groups. As shown in Figure 4, the aromatic ring of new 
compound was fitted into an aromatic rich sub‐pocket 
surrounded by the aromatic side chains of Phe328 
showing an hydrophobic interaction via the pi stacking, 
in addition to two hydrogen bonding were observed. The 
azo-sulfamethazine backbone was located in the middle 
of the binding pocket, anchoring the nitrogen atom of 
the azo group in a favourable position for hydrogen 
bonding with the NH2 of the amino acid of E. coli 
Asn23, whereas the other hydrogen bond was assigned 
between the oxygen atom of benzo[d][1,3]dioxo group 

and the NH2 group of Asn305. Overall, the combination 
of  hydrophobic interaction and pi stacking appears to 
govern the binding of new compound with amino acids 
of transferase of E. coli. Furthermore, the amino acids 
of the enzyme: Tyr399 and Ala374 have surrounded the 
sulfamerazine backbone.

Figure 4: Docked conformation of synthesized compound 
showing two hydrogen bonds: NH2 group of Asn305 with 
oxygen atom of benzo[d][1,3]dioxomoiety, and Asn23 with 
nitrogen atom of the azo group. 

It also exhibits also hydrophobic interaction 
between phenyl ring of sulfamethazine residue  
and Phe328 of UDP-GlcNAcenolpyruvyltransf
eraseenzyme residuUDP-N-acetylglucosamine 
1-carboxyvinyltransferase of E. coli (PDB: 1A2NMurA 
(UDP-GlcNAcenolpyruvyltransferase), the first enzyme 
in bacterial peptidoglycan biosynthesis, catalyzes the 
enolpyruvyl transfer from phosphoenolpyruvate (PEP) 
to the 3’-OH of UDP-GlcNAc by an addition-elimination 
mechanism that proceeds through a tetrahedral ketal 
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intermediate. The crystal structure of the Cys115-to-Ala 
is shown in Fig. 5.

Fig. 5: UDP-N-acetylglucosamine 1-carboxyvinyltransferase 
of E. coli

Discussion

The search of novel antimicrobial agents still 
continues as the available antibiotics are not active 
against multi drug resistant pathogenic strains. In current 
study the Schiff base derived from sulfamerazine is 
synthesized and their chemical structure was confirmed 
by IR and NMR spectral analysis. The IR spectra 
confirm the presence of the azomethine group (-CH=N) 
stretching with a sharp region around 1540 cm-1.  1H 
NMR spectra of synthesized compound shows signal 
due to azomethine proton(CH=N) at 8.31ppm. 1H NMR 
spectra of synthesized compound show a singlet  at 
11.13 ppm due to NH. The region at 7.65- 5.98 ppm 
due to aromatic protons.  1H NMR spectra of synthesize 
compound shows singlet’s at 3.35 and 2.31ppm 
respectively, due to aliphatic protons, Fig. 1. 

The 13C NMR spectrum of synthesized compound 
was measured in DMSO-d6. 13C NMR spectra gave 
further support to the formation of new compound. The 
spectra revealed the presence of CH=N group around 
158.1ppm. The signals around 157.4-112.5 ppm due 
to C-aromatic groups. The signal at 168.4 ppm due to 
C-SO2 group, Figure 2.  The  two dimensional 1H, 13C- 
HMBC NMR spectra are support the chemical structure 
of synthesized compound, Figure 3.

 The antibacterial activity of the synthesized 
compounds were tested against two Gram positive 
bacteria (Staphylococcus aureus, Bacillus cereus, and 

two Gram negative bacteria (Klebsiella pneumonia, 
Escherichia coli ) at a concentration of 50, 100 and 
200μg/mL using DMSO as a solvent, which have 
no effect on the growth of microbes15. According 
to the results on Table (1) the antimicrobial activity 
of the tested compounds were showed a slight to 
intermediate activity against  Klebsiella  pneumonia 
and Staphylococcus aureus but show no activity 
against  Escherichia coli and Bacillus cereus. On the 
other hand, the synthesized compounds were showed 
a good activity against all the fungi species. However, 
the compounds had the highest effect against Candida 
krusei and Aspergillus niger and intermediate activity 
against Candida tropicalis, Candida albicans and  
Aspergillus fumigatus. The difference of susceptibility 
of the tested microorganisms could be attributed to their 
major properties of microorganisms that are related to 
the permeability of their cell surface to the antibiotics 
and drugs.

Conclusion 

In conclusion the studied compound could be a 
probable source to obtain effective against multi-drug 
resistant strains of microorganisms. Conversely, it is 
necessary to calculate the MIC index (MBC/MIC) and 
to determine the toxicity and the side effects of the 
studied compounds.
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Abstract

Introduction: Blood malignancies include three major types of leukemia, lymphoma, and plasma cell 
tumors. Our greatest concern about these patients is the risk of infection and bleeding during and after 
treatment, as well as concerns about knowledge, attitude and performance of general dentists in handling 
and managing the treatment of these children. Therefore, this study tends to assess knowledge, attitude and 
performance of general dentists in relation to children with leukemia and their related therapies in Ahwaz.

Materials and Method: this cross-sectional descriptive study was carried out by a researcher-made 
questionnaire consisting of 4 parts: personal information, knowledge, attitude and performance in 2018. The 
questionnaires were submitted to 100 dentists. The collected data was analyzed by SPSS22 software.

Results: In this study, 43 women and 57 men participated. Mean scores of knowledge were 3.70 ± 1.01 in 
women and 3.93 ± 1.05 in men. The mean scores of attitude were 12.87 ± 4.17 in women and 13.34 ± 3.53 in 
men. Mean scores of performance were 3.85 ± 1.00 for women and 3.86 ± 1.03 for men; none of the scores 
showed statistically significant difference.

Conclusion: This study showed that knowledge, attitude and performance of dentists is not optimal in 
relation to leukemia and the related treatments. Therefore, it is necessary to provide educational programs 
and give the necessary knowledge to students and dentists.

Keywords: knowledge, attitude, performance, leukemia, dental procedures

Introduction 

Blood malignancies include three major types 
of leukemia, lymphoma, and plasma cell tumors.1 In 
uncontrolled leukemia, immature cells (blast cells) occur 
in the bone marrow; these abnormal cells replace natural 
cells and cause loss of normal bone marrow function. 
Moreover, leukemia cells disseminate into peripheral 
blood and its accumulation in tissues and other organs, 

which ultimately leads to death.2,3

Based on clinical behavior (acute or chronic) and 
the affected primary hematopoietic cells (myeloid or 
lymphoid), leukemia is divided into four categories:

1. Acute Myelocytic Leukemia (AML)

2. Chronic Myelocytic Leukemia (CML)

3. Acute lymphocytic leukemia (ALL)

4. Chronic lymphocytic leukemia (CLL).4,5

Acute lymphocytic leukemia is more common in 
children and accounts for 50% of all neoplasms and 
80% of childhood leukemia types.6
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The most common symptoms include anorexia, 
irritability, lethargy, spontaneous bleeding and Petechiae 
due to platelet deficiency and liver enlargement. 
Moreover, infiltration of leukemic cells occurs in 
lymph nodes, central nervous system and gingiva. This 
infiltration in the perichondral bone and joint causes 
limping and child’s refusal to walk.7 The most common 
intra-oral manifestations of leukemia in acute leukemia 
are localized or generalized gingival hyperplasia, 
which mainly affects the interdental papillae and 
marginal gingiva.8,9 Sore throat, laryngeal pain, neck 
lymphadenopathy,10 TMJ arteritis and mandibular 
osteolytic lesions can be other manifestations.11,12 
Infiltration of lymphocytic cells can affect periapical 
tissues and imitate clinical and radiographic 
manifestations similar to periapical inflammatory 
lesions.13 Treatment for leukemia varies according to 
the type of disease, risk factors and age of the patients.2 
In general, treatment for this type of disease involves 
chemotherapy with or without auxiliary treatments, 
such as radiotherapy and hematopoietic stem cell 
transplantation (HSCT).2,4

Dental procedures, as multi-purpose treatments of 
these patients, are an important part of the therapeutic 
process. Oral complications of these patients can 
affect chemotherapy protocols and other treatments 
to the extent that they reduce the dosage of drugs, 
change the overall treatment protocol, or even result in 
discontinuation of anticancer therapies.2 

Our greatest concern about these patients is the risk 
of infection and bleeding during and after treatment, 
as well as concerns about knowledge, attitude and 
performance of general dentists in handling and managing 
the treatment of these children. Since a significant 
number of dentists refuse to treat these patients, they 
refuse to visit dentists until there is a comprehensive and 
extensive need for dental treatment.14,15,16

Considering that most families visit general dentists 
for dental treatments, this study tends to evaluate the 
knowledge, attitude and performance of general dentists 
in managing the treatment of these patients in order to 
provide the necessary knowledge to the general dentists.

Materials and Method

To do this descriptive cross-sectional study and 
assess the knowledge, attitude and performance of 
general dentists, a questionnaire was developed by the 

researchers. The questionnaire contained questions in 
relation to treatment of children with leukaemia in 4 
parts: personal information (5 questions), knowledge 
(7 questions), attitude (8 questions) and performance (8 
questions). The questionnaire was developed based on 
similar questionnaires in this field. Formal validity and 
content validity were evaluated by a paediatric dentist. 
Reliability of the final questionnaire was verified by 
performing a pilot study on 10 general dentists based on 
the Cronbach coefficient of 0.85.

The questionnaires were submitted to 100 dentists 
working at clinics of Ahwaz. The questionnaire was 
completed in person and by visiting the clinics. After 
completing the questionnaire by dentists, the correct 
responses to the knowledge section were presented to the 
dentists. The collected data was analyzed using SPSS22 
software. For this purpose, some of the variables were 
classified as follows: The variable age was divided into 
4 age ranges: 25-30, 30-35, 35-40, and >40 years. The 
duration of employment as a general dentist was divided 
into 4 groups: <5 years, 5-10 years, 10-15 years and >15 
years. The average number of children treated by the 
dentist during a month was divided into 4 groups: <10 
people, 10-20 people, >20 people, and no treatment for 
children.

The responses to the questionnaire were based on 
the McDonald’s Dentistry for the Child and Adolescent 
(2016). A positive score was considered for each correct 
response in the field of knowledge and performance and 
a zero score was considered for each wrong response 
(false or unmarked). Finally, total score was set at 9 for 
knowledge and 9 for performance. Thus, knowledge and 
performance levels were classified into three groups: 
poor (0-3), moderate (4-6), and good (7-9).

To assess the attitude of dentists by type of question, 
each option was scored from 1 to 5 and their sum was 
considered. A higher score indicated a more positive 
attitude of the dentist. Data was analyzed by t-test, 
Pearson correlation coefficient and one-way ANOVA.

Results 

In this study, 57 men and 43 women participated. 
The mean score of knowledge and attitude of male 
dentists was better than female dentists. Mean scores 
of knowledge were 3.70 ± 1.01 for female dentists and 
3.93 ± 1.05 for male dentists; there was no significant 
difference between men and women. The mean scores 
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of attitude were 12.87 ± 4.17 for women and 13.34 ± 
3.53 for men and there was no significant difference. 
The mean scores of performance were 3.85 ± 1.00 for 
female dentists and 3.86 ± 1.03 for male dentists, which 
was not statistically significant (Table 1).

Table 1: Mean scores of knowledge, attitude and 
performance by gender

Mean ± SDNGender

3.93±1.0543Male
Knowledge

3.70±1.0157Female

3.86±1.0343Male
Performance

3.85±1.00757Female

13.3±3.5343Male
Attitude

12.87±4.1757Female

Considering the classification of knowledge of 
dentists in terms of the scores of responses to the 
questionnaire, 40% of dentists had poor level of 
knowledge, 58% had a moderate level of knowledge 
and 2% had a good level of knowledge. In terms 
of classification of performance, 69% had poor 
performance, 30% had moderate performance and 1% 
had good performance.

There was a significant relationship between age of 
the dentists and the number of treated children per month 
(p=0.0.031). There was also a significant relationship 
between experience of the dentists and the number of 
the treated children per month (p=0.93). There was 
a reverse relationship between age and performance, 
knowledge and attitude; however, only the relationship 
between age and knowledge was significant (p=0.037). 
The mean number of the treated children per month by 
women was higher than men; however, this difference 
was not statistically significant (p-value>0.05).

There was a significant relationship between 
knowledge and attitude (p-value=0.003), while no 
relationship was found between knowledge and 
performance (p-value=0.35). This relationship was 
not significant between attitude and performance 
(P-value=0.11), as shown in Table 2.

Table 2: Comparison of p-values in levels of 
knowledge, attitude and performance

PerformanceAttitudeKnowledge

0.350.003*-Knowledge 

0.11--Attitude

Discussion 

Assessing the level of knowledge, attitude and 
performance of health care providers is part of the 
process of educational needs assessment, which can be 
the basis for retraining programs for different groups 
of health care providers. Dentists are an important 
part of healthcare providers. Dentists should be aware 
of different diseases such as hemorrhagic disorders 
including leukaemia, particularly children. Dentists 
must be aware of various stages of the disease, the 
stage in which the patient is and medications, as well 
as the effect of all of these on performance and proper 
treatment before the dental procedure is performed.17

Our greatest concern about these patients is the risk 
of infection and bleeding during and after treatment, 
as well as concerns about knowledge, attitude and 
performance of general dentists in handling and managing 
the treatment of these children. Since a significant 
number of dentists refuse to treat these patients, they 
refuse to visit dentists until there is a comprehensive and 
extensive need for dental treatment.17,18

In this study, the knowledge of dentists was 
evaluated. The mean scores of knowledge was 3.70 ± 
1.01 in women and 3.93 ± 1.05 in men. There was no 
statistically significant difference between knowledge 
of women and men. In this regard, it is consistent with 
other studies about hemorrhagic diseases, such as 
Mehdizadeh et al. in Sari19 and Motallebnejad in Babol20  
as well as Kumar (2016), in which 78.3% of dentists had 
poor knowledge.21

Considering the classification of knowledge 
of dentists in terms of the score obtained from the 
questionnaire, 40% of dentists had poor level of 
knowledge, 58% had a moderate level of knowledge 
and 2% had a good level of knowledge; their level 
of knowledge was mostly poor to moderate. The 
knowledge of dentists was inversely related to the 
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duration of their education. In a study in Kermanshah 
about bleeding disorders, knowledge was estimated at 
an acceptable level; it was reported that people who 
graduated sooner earned a higher score.22 Shabestari et 
al in Qazvin also reported similar conditions, although 
knowledge level was moderate.15 The higher level of 
knowledge among younger dentists can be attributed to 
their updated information and the changes in content of 
reference books over the years. This information was 
in consistent with Mahdizadeh et al.19 on oral cancers 
in Sari. It was claimed that the increase in age and time 
of graduation increased knowledge, which is related to 
workshops and retraining courses for oral diseases. In 
the present study, the increased knowledge of younger 
dentists can be attributed to updated materials, as well 
as newer reference books.

The highest level of knowledge of dentists was 
about types of leukemia, the common type in children, 
effective approach to treat leukemia. However, their 
level of knowledge was poor regarding the request 
for laboratory testing and amount of platelets required 
before dental surgery. These results are consistent with 
Shabestari et al.15 and Salehi et al. in Isfahan16. In Haghi 
et al.22, dentist information was considered acceptable 
in the section on screening tests and the normal range.

The mean score of attitude was 12.87 ± 4.17 for 
female dentists and 13.34 ± 3.53 for men, which was 
not statistically significant. Most dentists refused to 
treat leukemic children and preferred to refer them to 
a dentistry specialist for children and adolescents. They 
also believed that dental treatment of these children 
should be done in consultation with a hematologist at a 
well-equipped hospital center. In a study by George et 
al,23 54.3% believed that they could manage the patient 
in the clinic and 45.7% preferred to work for a patient 
with blood disorders in the hospital. The reason for the 
desire of dentists to perform dental procedures for these 
patients is to use a controlled environment.

The mean scores of performance was 3.85 ± 
1.00 for women and 3.86 ± 1.03 for men, which were 
almost similar and were not statistically significant. 
In classification of performance, 69% had poor 
performance, 30% had moderate performance and 
1% had good performance. Most dentists had a poor 
performance. The highest number of correct responses 
in this section was related to assessment of the need 
of these children to prophylaxis antibiotics before or 

during dental procedures, prescription of adequate 
and safe pain killers for this group of people, adequate 
recommendations for hygiene. The lowest number 
of correct responses was related to proper and safe 
procedures before, during or after treatment and how 
to manage the leukemic patients, as well as demands 
for testing for dental procedures. Haghi et al. showed 
that tendency and prudence of dentists to demand the 
required laboratory tests was reduced with the increase 
in age and work experience.22 In this regard, the dentists 
of the present study showed poor performance.

The caution should be taken to compare the 
obtained information with other studies and other cities, 
and it should be noted that the populations studied and 
different conditions of each city are involved in data 
collection. Due to the lack of information and studies 
on knowledge and attitude and performance of dentists 
in dealing with leukemic patients, particularly children, 
many of the results could not be compared with other 
studies.

Conclusion 

This study showed that the level of knowledge and 
attitude and performance of dentists was not optimal 
in relation to leukaemia and the related treatments. 
Therefore, it is necessary to provide educational 
programs and give the necessary knowledge to students 
and dentists.
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Abstract

Objective: The purpose of this research was to determine the relationship between professional demographic 
variables with leadership style, subjective norms of attitude and intention to share knowledge in managers.

Method: The research method was descriptive-correlational. The statistical population was the personnel 
of the headquarters of Tehran Water and Wastewater Treatment and supply Company. For data analysis, the 
correlation, ANOVA, and Tukey tests, were used.

Results: There is a significant relationship between variables of age and years of experience with leadership 
style, but there is no significant relationship between gender and education with leadership style. There is 
a significant relationship between gender with subjective and attitude norms, but there is not a significant 
relationship between history, education and age with subjective and attitude norms. 

Conclusion: Considering the results of improving the leadership style and subjective norms of attitude in 
managers, organizations are recommended to pay attention to demographic and professional variables.
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Introduction

Knowledge management is part of the hidden capital 
of organizations and institutions, and involves processes 
such as the creation, acquisition, storage, dissemination, 
sharing and use of knowledge. This research focuses 
solely on the processes of creativity, sharing, and 
application of knowledge. With today’s rapid changes in 
global markets, the success of organizations is not based 
on the data of traditional labor, capital, and land, but 
the vital source of human resources is the knowledge of 
individuals. Study on knowledge management began in 

the early 1990’s, and grew rapidly and vigorously with 
the growth of information technology and knowledge 
economics, knowledge management.1 

In line with the relationship between demographic 
variables and leadership style, Feghhi Solouki, 
Valinejad, Ershad Sarabi and Raeisi2 showed that 
there was a significant statistical relationship between 
leadership style and the average years of experience of 
individuals. There was also a significant relationship 
between age and control strategy. Also, the results of 
Dehnavi, Rashid Abadi and Behamdi3 showed that there 
is a significant relationship between leadership style 
and seniority. In Rahimikia and Almasian4, there is no 
meaningful relationship between leadership style of was 
no significant relationship between leadership style of 
managers and their demographic variables.5,6,7
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Research method

The research type was a descriptive survey with 
correlation method. The statistical population of 
the present study consisted of all personnel of the 
headquarters of Tehran Water and Wastewater Treatment 
and supply Company (including period and curtained 
and permanent) who includes 315 people. The sample 
size was approximately 174 people according to the 
Cochran formula. A total of 200 questionnaires were 
distributed to the sample size and returned to the desired 
number. About 183 questionnaires were collected. 

Tools 

In order to collect the opinions of the samples, the 
standard questionnaire of Kim and Walton (2012) was 
used for the subjective norms variable, Cameron & 
Queen’s Intent for Knowledge Inventory (2010) was 
used for the subjective norms variable, and Gorj Teri 
(2009) questionnaire was used for leadership style 
variable.

Results

Hypotheses test

The first sub hypothesis: Demographic and 
professional variables (gender, years of experience, 
education, age) are related to the leadership style of 
Tehran Water and Wastewater Treatment and supply 
Company.

Cramer Correlation Coefficient was initially used 
to examine the effect of gender. Since the demographic 
variables of the above hypothesis were based on an 
examination of the average views of the demographic 
variables that are more than two groups, the ANOVA 
test should be used. The research hypothesis for each of 
the demographic variables is as follows:

Relationship between demographic and professional 
variable (gender) and leadership style 

The first test for the demographic variable of gender 
through the Cramer coefficient test will be as follows:

Table 1. Cramer Correlation Coefficient

Variable result Significant level

Phi coefficient 0.187 0.078
Kramer coefficient 0.291 0.068
   Total 183

The relationship between demographic and 
professional variable (age) and leadership style

To examine the relationship between demographic 
and professional variable (age) with leadership style, 
gamma correlation coefficient can be used given that 
both variables are ordinal. Then, ANOVA test is used 
to examine the means to check the mean of different 
educational levels, which will be the mean of a number 
of population. The result of the Sig test of this variable 
is lower than 0.05. 

Test result: The Tukey test output shows that 
the leadership style of employees who are younger is 
significantly different from the type of leadership style. 
The less the difference in age, the lesser the difference 
in leadership style. Older ages cause the kind of glance 
at the leadership style.

Relationship between demographic and occupational 
variables (education) of individuals on leadership style

To examine the relationship between demographic 
and professional variable (education) with leadership 
style, gamma correlation coefficient can be used given 
that both variables are ordinal. Then, ANOVA test is used 
to examine the means to check the mean of different 
educational levels, which will be the mean of a number 
of population. The result of the Sig test of this variable 
is higher than 0.05. Therefore, the null hypothesis is not 
rejected at the 95 confidence level. 

Relationship between demographic and professional 
variable (years of experience) of individuals with 
leadership style

To examine the relationship between the years of 
experience with leadership style, gamma correlation 
coefficient can be used given that both variables are 
ordinal. Then, ANOVA test is used to examine the means 
to check the mean of different years of experience, 
which will be the mean of a number of population.
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Table 2. Gamma test (relationship between demographic and professional variable (years of experience) 
and leadership style)

Title variables number of 
samples

Gamma 
Coefficient Significant level Test result

Demographic and professional variable (years 
of experience) and leadership style 183 0.412 0.002 Significant relationship

Test result:  The result of the Sig test of this variable 
is lower than 0.05. Therefore, the null hypothesis is 
rejected at the 95 confidence level. As it has been 
shown, demographic and professional variable (years 
of experience) is related to the leadership style in the 
managers of Tehran Water and Wastewater Treatment 
and supply Company. ANOVA test is used to determine 
the significant difference between groups (years of 
experience).

Test result: The result of the Sig test of this variable 
is lower than 0.05 and the calculated statistic (F = 
2.668) in the H1 region, it can be concluded that, the 
H0 hypothesis is rejected at the 95 confidence level. The 
LSD test is used to examine the years of experience of 
people on leadership style as follows:

Second sub hypothesis: Demographic and 
professional variables (gender, years of experience, 
education, age) are related to subjective norms of 
attitudes in managers of Tehran Water and Wastewater 
Treatment and supply Company.

Cramer Correlation Coefficient was initially used 
to examine the effect of gender. Since the demographic 
variables of the above hypothesis were based on an 
examination of the average views of the demographic 
variables that are more than two groups, the ANOVA 
test should be used. The research hypothesis for each of 
the demographic variables is as follows:

Relationship between demographic and professional 
variable of gender and subjective norms of attitude

The first test for the demographic variable of gender 
through the Cramer coefficient test done. The result of 
the Sig test of this variable is lower than 0.05. Therefore, 
the null hypothesis is rejected at the 95 confidence level. 

The result of the Sig test of this variable is lower 
than 0.05. Therefore, the null hypothesis is rejected at the 
95 confidence level. As it has been shown, demographic 

and professional variable (gender) of male and female 
is related to the subjective norms of attitudes in the 
managers of Tehran Water and Wastewater Treatment 
and supply Company. 

The relationship between demographic and 
professional variable (age) and subjective norms and 
attitudes

To investigate the relationship between demographic 
and professional variable (age) with subjective norms 
and attitudes, gamma correlation coefficient can be used 
given that both variables are ordinal. Then, ANOVA 
test is used to examine the means to check the mean 
of different educational levels, which will be the mean 
of a number of population. The result of the Sig test 
of this variable is more than 0.05. Therefore, the null 
hypothesis is not rejected at the 95 confidence level. 

The relationship between demographic and 
professional variable (education) and subjective norms 
and attitudes

To investigate the relationship between demographic 
and professional variable (education) with subjective 
norms and attitudes, gamma correlation coefficient can 
be used given that both variables are ordinal. Then, 
ANOVA test is used to examine the means to check the 
mean of different educational levels, which will be the 
mean of a number of population.

The result of the Sig test of this variable is more 
than 0.05. Therefore, the null hypothesis is not rejected 
at the 95 confidence level. 

The relationship between demographic and 
professional variable (years of experience) and 
subjective norms and attitudes

To investigate the relationship between years 
of experience with subjective norms and attitudes, 
gamma correlation coefficient can be used given that 
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both variables are ordinal. Then, ANOVA test is used 
to examine the means to check the mean of different 
educational levels, which will be the mean of a number 
of population.

Test result: Given that the significance level of Sig 
test is more than 0.05. Therefore, the null hypothesis 
is not rejected. Therefore, the demographic and 
professional variable (years of experience) is not related 
to the subjective norms and attitudes in the managers 
of Tehran Water and Wastewater Treatment and supply 
Company.

Third sub hypothesis: Demographic and 
professional variables (gender, years of experience, 
education, age) are related to the leadership style in 
managers of Tehran Water and Wastewater Treatment 
and supply Company.

Cramer Correlation Coefficient was initially used 
to examine the effect of gender. Since the demographic 
variables of the above hypothesis were based on an 
examination of the average views of the demographic 
variables that are more than two groups, the ANOVA 
test should be used. The research hypothesis for each of 
the demographic variables is as follows:

The relationship between demographic and 
professional (gender) with the intention to share 
knowledge

The first test for the demographic variable of 
gender through the Cramer coefficient test done.The 
result of the Sig test of this variable is more than 0.05. 
Therefore, the null hypothesis is not rejected at the 95 
confidence level. As it has been shown, demographic 
and professional variable (age) is not related to intention 
to share knowledge in the managers of Tehran Water and 
Wastewater Treatment and supply Company. 

The relationship between demographic and 
professional (age) with the intention to share knowledge

To investigate the relationship between demographic 
and professional variable (age) with intention to share 
knowledge, gamma correlation coefficient can be used 
given that both variables are ordinal. Then, ANOVA 
test is used to examine the means to check the mean of 
different educational levels, which will be the mean of 
a number of population. The result of the Sig test of this 
variable is more than 0.05. 

The relationship between demographic and 
professional (education) with the intention to share 
knowledge

To investigate the relationship between demographic 
and professional variable  with intention to share 
knowledge, gamma correlation coefficient can be used 
given that both variables are ordinal. Then, ANOVA 
test is used to examine the means to check the mean of 
different educational levels, which will be the mean of a 
number of population.

The relationship between demographic and 
professional (years of experience) with the intention to 
share knowledge

To investigate the relationship between years 
of experience with intention to share knowledge, 
gamma correlation coefficient can be used given that 
both variables are ordinal. Then, ANOVA test is used 
to examine the means to check the mean of different 
educational levels, which will be the mean of a number 
of population.

Test result: Given that the significance level of Sig 
test is more than 0.05. Therefore, the null hypothesis 
is not rejected. Therefore, the demographic and 
professional variable is not related to the intention to 
share knowledge in the managers of Tehran Water and 
Wastewater Treatment and supply Company.

Discussion and Conclusion

Hypothesis 1: There is a relationship between 
demographic and professional variables with the 
leadership style in the managers of Tehran Water and 
Wastewater Treatment and supply Company.

The results of the hypothesis test indicated that 
there is a significant relationship between age and years 
of experience with the leadership style in the managers 
of Tehran Water and Wastewater Treatment and 
supply Company. Younger employees are significantly 
difference in the leadership style. 

Hypothesis 2: There is a relationship between 
demographic and professional variables with the 
subjective norms of attitude in the managers of Tehran 
Water and Wastewater Treatment and supply Company.

The results of the hypothesis test indicated that 
there is a significant relationship between the variable 
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of gender with subjective norms and attitude in the 
managers of Tehran Water and Wastewater Treatment 
and supply Company. 

Hypothesis 3: There is a relationship between 
demographic and professional variables with the 
intention of knowledge sharing in the managers of 
Tehran Water and Wastewater Treatment and supply 
Company.

The results of the hypothesis test showed that 
there was no significant relationship between any of 
the variables of gender, education, years of experience, 
and age with the intention of sharing knowledge in the 
managers of Tehran Water and Wastewater Treatment 
and supply Company. If the results were intended to 
be generalized on other provinces and employees, 
considerations must be taken into account. Therefore, 
it requires a wider range of research to eliminate this 
spatial constraint. The limitations of the measuring tools 
of the variables was the use of questionnaire and lack of 
use of interviews, observation, and other measurement 
methods. 
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Abstract

Background: Surgeons usually perform the inguinal hernia repair procedure for pediatrics; nevertheless, it 
may be one of the most challenging procedures a surgeon will carry out. All pediatric inguinal hernias need 
surgical repair to prevent the growth of any later complications. The inclusive incidence of inguinal hernias 
in childhood ranges from 0.8% - 4.4%. Unlike in adults, all hernias in children are repaired at the time they 
are diagnosed, even if they are asymptomatic.

Patients and method:  A prospective study was directed in Baghdad during the period of December 2017 to 
December 2018. The study involved 70 cases of equivocal inguinal hernias with age range between (1month 
-12years). Total numbers of 70 cases were sent for U\S examination by one radiologist. After explanation, 
consent was taken for surgical intervention. Data were analyzed to calculate frequencies, percentages and 
McNemar test was used when the results of ultrasound were compared with the operative findings.

Conclusion: Clinical examination is an important step in evaluating of equivocal patients of inguinal hernia 
especially silk glove sign which is highly significant and it helps for the diagnosis and, ultrasound can be 
used in evaluating these patients especially finding of hernial sac.

Keywords: Hernial sac, Intra-abdominal pressure, Inguinal hernia, Ultrasound.

Introduction

Inguinal hernia overhaul in pediatrics still one 
of the most common procedures done by pediatric 
surgeons; historically it was considered an “intern case” 
and it still it one of the most challenging procedures a 
surgeon will make. In proficient fingers, repair can often 
be performed rapidly and with a low complication rate 
[1]. All pediatric inguinal hernias need surgical repair 
to prevent the development of complications, such as 
incarceration or strangulation [2]. In general, incidence 
of inguinal hernias in childhood ranges from 0.8% - 
4.4% [3] and it`s 10 times more common in boys than 
in girls [4]. With the majority occurring on the right 
side (60%), left side (30%) and bilaterally (10%) [5]. 
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The developing of bilateral disease include many  risk 
factors such as females, babies with left-sided inguinal 
hernias, premature babies, and young age at presentation 
[6]. Also positive family history is creating in about 
10% of the cases [7].The diagnosis usually involves 3 
important outlines: 1) Clinical presentation 2) Physical 
examination and 3) Radiology. 

As regards with the clinical presentation of both 
either infant or child with an inguinal hernia; it is 
generally presents with an obvious bulge at the groin 
or within the scrotum. It can be noticed as swelling or 
bulge, commonly intermittent that is usually prescribed 
through child`s history and child`s parents notice in the 
inguinoscrotal region in boys and inginolabial region 
in girls [8]. A patient may also present with pain alone, 
in which case there is a broad range of differential 
diagnoses [9]. This pain may be vague and chronic, or 
sharp and fleeting. If a loop of bowel becomes entrapped 
in a hernia, the patient becomes extremely irritable and 
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develops intense pain, followed by signs of intestinal 
obstruction [10].

In children the physical examination of inguinal 
hernias that might present; it can traditionally advised 
by the history of a bulge in the groin with crying and 
is confirmed on physical examination which long-
established the diagnosis. The using of cough on 
command for children or any other methods can be used to 
increase intra-abdominal pressure (IAP) such as holding 
babies legs and arms gently against the examination 
table so they cannot move consistently results in crying. 
While for the slightly older children, blowing bubbles, 
tickling them to make them laugh, or having them blow 
up balloons will increase IAP. Despite these maneuvers, 
it is not uncommon for the surgeon not to see the bulge. 
Although some surgeons will operate based on a classic 
description by parents or a referring physician, most, 
having been tricked by a retractile testes, will insist 
on seeing the hernia themselves, so it is helpful to ask 
them to take a photo when the hernia become apparent 
[11] .The finding of silk purse sign is highly suggestive 
of an inguinal hernia. When the hernia sac is palpated 
over the cord structures, the sensation may be similar 
to that of rubbing two layers of silk together. This is 
notably necessary in younger age, in whom palpation 
of the external inguinal ring and inguinal canal is tough 
as a result the patients’ tiny size [12]. But a prospective 
study showed that physical finding of silk glove sign has 
sensitivity in diagnosis of inguinal hernia [13].

The radiological examination using U\S has 
gained some popularity as an adjunct to the physical 
examination. It has the advantage of being rapid, 
noninvasive, and complication free. U\S was performed 
on both groins. They noted an accuracy of 97.9% when 
using 4 mm as the upper limit of the normal diameter of 
the inguinal [14]. Investigations such as Ultrasound &CT 
are nearly used for complications such as intestinal 
obstruction, strangulation, incarceration and torsion 
[1517].

Material and method

A prospective study was conducted at Central Child 
Teaching Hospital, Department of Pediatric surgery in 
Baghdad. The period of the study was extended from 
December 2017 to December 2018. The study involved 
70 cases of equivocal inguinal hernias in which both 
genders involved [65 cases were males and 5 cases were 

females] with age range between (1month -12years). The 
exclusion criteria were: 1) clinically evident inguinal 
hernia. 2) Previous inguinal surgery 3) undescended 
testis.

  All patients were either brought by their parents to 
the out-patient clinic and the examination was taken in 
the supine & standing position for the bulging mass and 
examination for the silk glove sign. Total numbers of 70 
cases were sent for U\S examination by one radiologist. 
The U\S evaluation was done for the side, diameter of 
the internal ring, and the presence of the sac.Out of 70 
patients, (11) patients were put on follow up since they 
had only history positive and  their other parameters 
( silk glove sign only in 3 patients were positive) and 
their U\S findings : diameter of the internal ring < 
2mm and there were no hernial sac)  only follow up 
done for them every 6 months for 1 year ,while  the 
remaining 59 patients in which they had more than 2 
parameters positive ( silk glove sign and diameter of 
the internal ring 3.6mm or more and presence of hernial 
sac on U\S) so that according to their findings operation 
proceeded. The U/S machine in which used by for 
this study was Linear probe 3.0cm, 25 HZ (VULSON 
EL, GE Health Care 2015).After correlation between 
physical examination and U/S finding 59 patients out 
of 70 patients, after explanation, consent were taken for 
surgical intervention. All procedures were carried out 
as a day case procedure (open surgery) under general 
anesthesia. 

Statistical Analysis

Data were analyzed using the statistical package 
for social sciences (SPSS, version 22). Frequencies 
and percentages were calculated for the categorical 
variables. Mean and the standard deviations (SDs) 
were calculated for the numerical variables. McNemar 
test was used (in the 2X2 table) when the results of 
ultrasound were compared with the operative findings 
(of the same patients).

Findings

1- Physical examination of the operated group.

1.1. Distribution of the patients with inguinal 
hernia according to silk glove sign.

  According to the figure (1) the percentage of silk 
glove sign of the 59 patients (73 groins) their percentage 
in 95% were positive and in 5% were negative.
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Figure (1): Distribution of the patients with inguinal hernia according to silk glove sign.

1.2. Validity of silk glove sign in diagnosing inguinal hernia:

    From the 59 patients in which 73 groins have silk glove sign positive their true positivity is (89.74%) and false 
positivity is (0%) while their true negativity is (6.41%) and their false negativity is (3.85%), sensitivity (94.9%) and 
specificity (100%) and accuracy (76,41%) as showed  in table ( 1 ).

Table1. Validity of silk glove sign in diagnosing inguinal hernia in the operated group.

Operative finding

Positive Negative

Silk glove sign 
finding

Positive 70 0

Negative 3 5

Total 73 5

Sensitivity Specificity Accuracy 

95.9% 100% 76,41%

2-Distribution of the patients according to the U\S findings (operated group).

2.1. According to the diameter of the internal ring operative finding of the inguinal hernia.

Figure (2) shows that the mean diameter of the internal ring among those with positive operative findings (3.52 
mm) was significantly (p = 0.018) higher than the mean (2.78mm) among those with negative operative findings.

Figure (2): Mean diameter of internal ring by operative findings.
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Figure (3): The figure represent that the area under the curve was 0.737 but the difference with the midline area (0.50) was not 
significant (p = 0.079)

Area SE p
95% Confidence Interval

Lower Bound Upper Bound

0.737 0.097 0.079 0.546 0.928

(ROC curve where the diameter of the internal ring is the screening test to diagnose inguinal hernia, and 
the operative finding is the gold standard).

2.2. Validity of ultrasonography (according to internal ring diameter) in diagnosing inguinal hernia:

Table (2) shows that the measures of validity of ultrasound in diagnosing the inguinal hernia according to the 
internal ring diameter (≥ 3.6 mm was considered as positive) as follows: sensitivity = 35.29%, specificity = 100%, the 
predictive value positive = 100%, the predictive value negative = 10, 20%, and the accuracy was 39, 72%. Significant 
difference was detected between the ultrasound results and operative findings (P<0.00001), and Kappa statistics 
showed weak agreement between the two (Kappa = 0.167, p = 0.043).

Table (2): Validity of ultrasonography (according to internal ring diameter) in diagnosing inguinal hernia.

Operative finding

Positive Negative Total P*

Ultrasound finding
Positive 24 0 24

Negative 44 5 49 <0.00001

Total 68 5 73

Sensitivity Specificity PV+ PV- Accuracy

35,29% 100% 100% 10,20% 39,72%

*By McNemar test. Kappa statistics = 0.167, p =.043
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3- Presence of the hernia sac on the operated group on the U\S finding.

3.1. Percentage of the presence of the sac according to U\S finding and Validity of the presence of the hernia sac 
according to the U\S finding.

   The percentage of the presence of the hernial sac on U\S of 73 groins was (83.56%, n=61) and absence was 
(16.44%, n=12). Table (3) shows that the validity of the hernia sac according to the ULS, out of 59 patients (73groins) 
there is and sensitivity = 83.56%, specificity =100%, positive predictive value = 100%, negative predictive value = 
29.4% and accuracy = 84%.

Table (3): Validity of the presence of the hernia sac according to the U\S finding.

Operative finding

Positive Negative Total P*

Ultrasound finding
Positive 61 0 61

Negative 12 5 17

Total 73 5 78

Sensitivity
83.56%

Specificity
100%

PV+
100%

PV-
29.4%

Accuracy
84%

*By McNemar test. Kappa statistics = 0.167, p =.043

Discussion

As the inguinal hernia repair is one of the most 
frequently performed surgical procedures in pediatric 
surgical practice due to high risk of strangulation or 
incarceration [2]. In this present study the follow-up 
group 11(15.7%) patients didn’t have surgery since their 
physical examination mostly were negative (only in 3 
patients silk glove sign were positive) and the diameter 
of the internal ring were lower than 2mm and no hernia 
sac were found on ultrasound so that they were put on 
follow-up every six months for 1 year in which none 
of them developed inguinal hernia within this year of 
follow-up in which it goes against Ziadi etal [1].

In this current study the physical examination as 
determined by silk glove sign was found in most cases 
,the sensitivity and specificity were ( 95,9% ) and (100% 
) respectively this agree with Chih Chen etal [18,19] which 
showed that sensitivity was 93.1% and specificity 97.3% 
. Since in this study by examination we didn’t find 
palpable inguinal hernia during rest and activity (supine 
or standing), examination of the spermatic cord for the 
SGS in which there will be thickening of the cord which 
is a simple, easy noninvasive method of preoperative 

evaluation of the groins which helps in diagnosis of 
inguinal hernia.

Also in this study the ultrasound findings of the 
internal ring diameter of (3.6±mm), was considered as 
positive finding and the accuracy of the clinical finding 
was 76.41% and of u/s was 39.72% which is lower to 
those founded by Ke-ChiChen etal [18] and Erez etal [15]. 
This is explained by that in this study not all the patients 
operated only 59 patients and the patients also the 
diameter of the internal ring was lower. While current 
study included 59 patients (73groins) ad it`s in contrast 
with Je-wonHan etal [20] .Since this study all the patients 
had preoperative ultrasound (70 patients) and 59 patients 
had operation (84.28%), since all the patients which are 
including in this study are equivocal cases, and cases of 
undescended testes and previous inguinal surgery and 
emergency cases of incarceration of inguinal hernia not 
included.

In this current study the ultrasound finding of hernia 
sac of 59 patients had sensitivity and specificity (83.56) 
and 100% respectively which is close to with Hashish 
etal [21] (87.1%) ,  and 98.6%  respectively ,in which 2 
out of 142 patients who had negative ultrasound finding 
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developed an inguinal hernia later on (1.4%) false 
negative , while in the current study 5 out of 59  patients 
(8.4%) had no hernia sac (negative ) in the operation .

Conclusion

Clinical examination is an important step in 
evaluating of equivocal patients of inguinal hernia 
especially silk glove sign which is highly significant 
and it helps for the diagnosis and, ultrasound can be 
used in evaluating these patients especially finding of 
hernial sac although the diameter of internal ring is 
poor indicator for the presence of hernia. Combination 
of both clinical examination and ultrasound is highly 
significant and important for diagnosis.
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Abstract

Background. Psychiatric disorders are on the rise today. A general epidemiological study of psychiatric 
diseases during the lifetime prevalence has not yet been studied in Dehloran city, Ilam province, West of 
Iran. 

Objectives. The purpose of this study is to estimate the prevalence of common psychiatric disorders and 
their distribution based on gender and area in Dehloran city during 2013 to 2018.

Material and method. This cross-sectional study was carried out during 2013 to 2018 in Pahleh, Meymeh, 
Moosian, Dasht-e-Abbas, Bisheh deraz and clinic no.2 of Dehloran city, Ilam province, west of Iran. The 
subjects were selected from individuals who were referred to the healthcare centers across the city under 
purpose. Psychiatric disorders were diagnosed on the basis of diagnostic and statistical criteria of the 
disorder, and interviews and examinations by the physician.

Results. Based on the results, it was found that the mean prevalence of psychotic disorders in Dehloran 
is higher in men than in women, being 1.03% at its peak in men in 2018-2019.  The mean prevalence of 
depressive disorders in Dehloran city is higher in women than in men, being 2.26% at its peak in women in 
2018-2019. Besides, the mean prevalence of anxiety disorders in Dehloran city is higher in women than in 
men, being 2.26% at its peak in women in 2015-2016; and the mean prevalence of epilepsy in Dehloran city 
is higher in women than in men, being 1.7% at its peak in women in 2018-2019.

Conclusions. It is estimated that at least 4 percent of the people in the region suffer from one or more 
mental disorders. This shows the importance of the role of mental disorders in providing preventive and 
management plans in the region.

Key words: Psychiatric disorders, Prevalence, Cross-sectional study, West of Iran Dehloran, Psychotics, 
Depression, Anxiety, Epilepsy, Dementia, Mental disorders.

Introduction

Epidemiology of psychiatric disorders is a branch of 
research in behavioral sciences in which the distribution 
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of these diseases in society is studied 1. Psychiatric 
disorders are a type of illness in which people suffer from 
emotional problems and have abnormal mental states. It 
is thought that these disorders result from problems with 
the ways the brain functions 2. Psychiatric disorders are 
known to influence all aspects of a person’s life and 
deprive him/her of a normal life. Psychiatric disorders 
can also affect the person’s social and economic life 3. 
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WHO reports suggest that noncommunicable diseases, 
such as mental illness, are replacing infectious and 
contagious diseases, resulting in disability and early 
death 4. Until the Second World War, most researchers 
relied on reports from hospital centers and key people 
in the community for the detection of patients suffering 
from psychiatric disorders and had no control over the 
process of screening, reporting, and even diagnosis 
of diseases, and only the individuals who had history 
of hospitalization were considered to be ill 5. Over 
the past three decades, in the epidemiological studies 
of psychiatric disorders, multistage strategies and 
diagnostic criteria based on common classifications 
have been used and attempts have been made to use 
validated screening instruments and standard clinical 
interviews 6. The prevalence of mental illnesses in 
Iran ranges between 10% and 21% 7.  Other studies in 
limited populations and some of the cities in Iran have 
reported the prevalence of these disorders to vary from 
11.9% to 23.8% 8. Population-based studies are needed 
to create control strategies for psychiatric disorders, and 
the prevalence of such diseases should be determined in 
each community in order to prevent them 9. Many studies 
have been conducted on primary care or on specific 
populations and specific disorders, but these studies 
have not addressed population-based prevalence 10. In 
fact, the importance of studying psychiatric disorders 
is related to their increasing prevalence in all countries. 
With respect to planning, it is essential to identify details 
about the epidemiology of psychiatric disorders in a 
community in order to design mental health services 
and estimate the prevalence of psychiatric disorders 
in that community. Common psychiatric disorders 
include depression, anxiety, epilepsy, dementia, mental 
retardation and psychotic disorders. These disorders are 
generally prevalent in societies and regions of the world 
and the identification and treatment of patients is one of 
the health priorities11-16.

The purpose of this study was to estimate the 
prevalence of common psychiatric disorders such as 
depression, anxiety, epilepsy, mental retardation and 
dementia and their distribution based on gender and 
area in Dehloran County between 21 March, 2013 and 
20 March, 2019.

Material and Method

Study design

This demographic study was conducted on patients 
with a history of psychiatric disorders during the years 
during 2013 to 2018. This cross-sectional study was 
conducted during 2013 to 2018 in Pahleh, Meymeh, 
Moosian, Dasht-e-Abbas, Bisheh Deraz and clinic 
no.2 of Dehloran County, Ilam province, west of Iran. 
The subjects were selected from individuals who were 
referred to the healthcare centers across the County under 
purpose. The most common psychiatric disorders in the 
region were depressive disorders, anxiety disorders, 
epilepsy, mental retardation and dementia that were 
diagnosed based on diagnostic and statistical criteria 
of the disorders as well as interviews and examinations 
conducted by physician. Data were analyzed based on 
population/1000.  

Statistical Method

Percentage of mental illness in each region was 
calculated by the following formula:

The number of cases of disease × 100 / population 
(1000) 

Results

Patients who declared experiencing psychiatric 
disorders were assigned to 6 groups such as Psychotics, 
Depression, Anxiety, Epilepsy, Mental disability and 
Dementia. Details of these are presented in Table 1-6.

Based on the results regarding the prevalence 
of psychiatric disorders between 2013 to 2018 in 
different regions of Dehloran city, it was found that 
mean prevalence of psychotic disorders in Dehloran 
city is higher in men than in women, being 1.03% at 
its peak in women in 2018-2019. The mean prevalence 
of depressive disorders in Dehloran city is higher in 
women than in men, being 2.26% at its peak in women 
in 2018-2019. The mean prevalence of dementia in 
Dehloran city in men and women is approximately 
equal, yet being slightly higher in men than in women. 
Additional information on the prevalence of psychiatric 
disorders in Dehloran is presented in Tables 1-6 in terms 
of gender, type of disease and the region of prevalence. 
The results regarding the prevalence of common 
psychiatric disorders in Dehloran in 2013-2014 are 
shown in Table 1. 
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Table 1. Common psychiatric disorders in Dehloran city between 2013

Region
Psychopathy

Psychotics Depression Anxiety Epilepsy Mental disability Dementia

Zarin Abad
M: 0.15
F: 0.30

M: 1.07
F: 0.61

M: 1.07
F : 0.61

M: 045
F : 0.0

M: 1.37
F : 0.45

M: 015
F: 015

Mime Zarin Abad
M: 0.0
F: 0.70

M: 0.0
F: 1.06

M: 0.0
F: 1.06

M: 0.0
F: 0.70

M: 1.06
F: 1.06

M: 0.0
F: 0.0

Dasht-e-Abbas
M: 1.19
F: 1.45

M: 0.93
F: 2.98

M: 0.93
F: 2.98

M: 1.45
F: 1.53

M: 1.19
F: 1.36

M: 0.25
F: 0.34

Mussan
M: 1.22
F: 0.81

M: 1.22
F: 3.53

M: 1.22
F: 3.53

M: 1.08
F: 1.63

M: 1.49
F: 1.36

M: 0.13
F: 0.27

Bisheh deraz
M: 0.0
F: 0.0

M: 2.66
F: 1.77

M: 1.77
F: 1.77

M: 0.88
F: 0.88

M: 1.77
F: 0.88

M: 0.0
F: 0.0

Clinic No. 2
M: 0.24
F: 0.08

M: 2.09
F: 1.68

M: 2.09
F: 1.68

M: 0.72
F: 0.16

M: 0.72
F: 0.72

M: 0.32
F: 0.24

Average
M: 0.46
F: 0.55

M: 1.54
F: 2.03

M: 1.25
F: 2.03

M: 0.76
F: 0.81

M: 1.26
F: 0.97

M: 0.14
F: 0.16

M: Male

F: Female

The results regarding the prevalence of common psychiatric disorders in Dehloran city in 2014-2015 are shown 
in Table 2. The results regarding the prevalence of these disorders in the region under purpose in 2013-2014 are 
shown in Table 2. As shown in Table 2, the mean prevalence of anxiety disorders in Dehloran city is higher in women 
than in men, being 2.26 at its peak in men in 2014-2015.

Table 2. The prevalence of common psychiatric disorders in Dehloran city between 2014

Region
Psychopathy

Psychotics Depression Anxiety Epilepsy Mental disability Dementia

Zarin Abad M: 0.30
F: 0.30

M: 1.07
F: 0.45

M: 1.07
F: 0.45

M: 0.45
F: 0.0

M: 1.22
F: 0.45

M: 0.30
F: 0.15

Mime Zarin Abad M: 0.0
F: 0.70

M: 0.0
F: 1.06

M: 0.0
F: 1.06

M: 0.35
F: 0.35

M: 1.06
F: 0.70

M: 0.0
F: 0.0

Dasht-e-Abbas M: 1.27
F: 1.53

M: 1.02
F: 3.15

M: 1.02
F: 3.15

M: 1.53
F: 1.53

M: 1.19
F: 1.36

M: 0.42
F: 0.42

Mussan M: 1.22
F : 0.68

M: 1.22
F: 3.40

M: 1.22
F: 3.40

M: 0.95
F: 1.63

M: 1.49
F: 1.36

M: 0.23
F : 0.27

Bisheh deraz M: 0.0
F: 0.0

M: 0.0
F: 0.0

M: 0.0
F: 0.0

M: 0.0
F: 0.0

M: 0.0
F: 0.88

M: 0.0
F: 0.0

Clinic No. 2 M: 0.32
F: 0.08

M: 2.23
F: 2.23

M: 2.23
F: 2.23

M: 0.40
F: 0.08

M: 0.72
F: 0.72

M: 0.32
F: 0.16

Average M: 0.51
F: 0.54

M: 0.92
F: 1.71

M: 0.92
F: 1.71

M: 0.61
F: 1.71

M: 0.34
F: 0.76

M: 0.21
F: 0.29



 Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4        726       

The results regarding the prevalence of common psychiatric disorders in Dehloran city in 2014-2015, 2015-
2016, 2016-2017, and 2018-2019 are shown in Tables 3, 4, 5, and 6, respectively.

Table 3. The prevalence of common psychiatric disorders in Dehloran city between 2015 

Region
Psychopathy

Psychotics Depression Anxiety Epilepsy Mental disability Dementia

Zarin Abad
M: 0.15
F: 0.30

M: 0.76
F: 0.30

M: 0.76
F: 0.30

M: 0.15
F: 0.30

M: 1.07
F: 0.45

M: 0.30
F: 0.15

Mime Zarin Abad
M: 0.0
F: 0.70

M: 1.06
F: 1.41

M: 1.06
F: 1.41

M: 0.35
F: 0.0

M: 1.41
F: 1.06

M: 0.0
F: 0.0

Dasht-e-Abbas
M: 1.27
F: 1.62

M: 1.27
F: 3.41

M: 1.27
F: 3.41

M: 1.53
F: 1.70

M: 1.19
F: 1.36

M: 0.42
F: 0.42

Mussan
M: 1.36
F : 0.68

M: 1.22
F: 3.53

M: 1.22
F: 3.53

M: 0.95
F: 1.63

M: 1.49
F: 1.36

M: 0.13
F : 0.27

Bisheh deraz
M: 0.0
F: 0.0

M: 0.0
F: 2.66

M: 0.0
F: 2.66

M: 0.88
F: 0.88

M: 0.0
F: 0.88

M: 0.0
F: 0.0

Clinic No. 2
M: 3.21
F: 0.08

M: 2.23
F: 2.23

M: 2.23
F: 2.23

M: 0.40
F: 0.08

M: 0.72
F: 0.72

M: 0.32
F: 0.32

Average
M: 0.99
F: 0.56

M: 1.09
F: 2.26

M: 1.09
F: 2.66

M: 0.71
F: 0.76

M: 0.98
F: 0.97

M: 0.19
F: 0.19

Table 4. The prevalence of common psychiatric disorders in Dehloran city between 2016

Region
Psychopathy

Psychotics Depression Anxiety Epilepsy Mental disability Dementia

Zarin Abad M: 0.30
F: 0.15

M: 0.15
F: 0.45

M: 0.0
F: 0.0

M: 0.15
F: 0.30

M: 1.07
F: 0.30

M: 0.0
F: 0.0

Mime Zarin Abad M: 0.0
F: 0.70

M: 0.0
F: 0.70

M: 0.0
F: 0.0

M: 0.70
F: 0.35

M: 0.0
F: 1.06

M: 0.0
F: 0.0

Dasht-e-Abbas M: 1.45
F: 1.87

M: 0.85
F: 1.79

M: 0.68
F: 2.30

M: 1.45
F: 1.96

M: 1.19
F: 1.36

M: 0.17
F: 0.08

Mussan M: 1.36
F : 0.68

M: 1.36
F: 3.26

M: 1.36
F: 3.26

M: 0.95
F: 1.49

M: 1.49
F: 1.36

M: 0.27
F : 0.27

Bisheh deraz M: 0.88
F: 0.0

M: 0.0
F: 0.0

M: 0.0
F: 0.88

M: 0.0
F: 0.88

M: 1.77
F: 0.0

M: 0.0
F: 0.0

Clinic No. 2 M: 0.32
F: 0.32

M: 1.04
F: 1.52

M: 1.28
F: 1.52

M: 0.32
F : 0.24

M: 0.72
F: 0.56

M: 0.0
F: 0.0

Average M: 0.47
F: 0.62

M: 0.56
F: 1.28

M: 0.55
F: 1.32

M: 0.47
F : 0.87

M: 1.04
F: 0.77

M: 0.07
F: 0.05
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Table 5. The prevalence of common psychiatric disorders in Dehloran city between 2017

Region
Psychopathy

Psychotics Depression Anxiety Epilepsy Mental disability Dementia

Zarin Abad M: 0.35
F: 0.45

M: 1.07
F: 1.37

M: 0.0
F: 0.15

M: 0.45
F: 0.35

M: 0.15
F: 0.76

M: 0.15
F: 0.0

Mime Zarin Abad M: 0.0
F: 0.70

M: 0.0
F: 0.70

M: 0.0
F: 0.0

M: 0.35
F: 0.35

M: 1.06
F: 0.70

M: 0.0
F: 0.0

Dasht-e-Abbas M: 1.45
F: 1.87

M: 0.85
F: 1.79

M: 0.42
F: 2.30

M: 1.45
F: 1.96

M: 1.19
F: 1.36

M: 0.17
F: 0.08

Mussan M: 0.95
F : 0.68

M: 1.63
F: 2.04

M: 0.0
F: 0.0

M: 1.49
F: 0.95

M: 2.17
F: 1.90

M: 0.0
F: 0.0

Bisheh deraz M: 1.77
F: 0.0

M: 3.54
F: 4.43

M: 1.77
F: 0.88

M: 0.88
F: 4.43

M: 1.77
F: 1.77

M: 0.0
F: 0.0

Clinic No. 2 M: 0.32
F: 0.32

M: 0.96
F: 0.96

M: 2.09
F: 1.68

M: 0.40
F : 0.24

M: 0.56
F: 0.88

M: 0.32
F: 0.0

Average M: 0.79
F: 0.67

M: 1.31
F: 1.86

M: 0.71
F : 0.83

M: 0.83
F: 1.38

M: 1.15
F: 1.22

M: 0.10
F : 0.01

Table 6. The prevalence of common psychiatric disorders in Dehloran city between 2018 

Region
Psychopathy

Psychotics Depression Anxiety Epilepsy Mental disability Dementia

Zarin Abad M: 0.45
F: 0.30

M: 0.76
F : 1.07

M: 0.0
F: 0.30

M: 0.45
F: 0.45

M: 0.45
F: 0.45

M: 0.15
F: 0.15

Mime Zarin Abad M: 1.41
F: 1.41

M: 0.35
F: 1.41

M: 0.0
F: 1.41

M: 0.70
F: 2.12

M: 1.19
F: 4.96

M: 0.0
F: 0.0

Dasht-e-Abbas M: 1.45
F: 1.87

M: 1.02
F: 1.96

M: .042
F: 2.30

M: 1.45
F: 1.96

M: 1.19
F: 1.36

M: 0.17
F: 0.08

Mussan M: 0.95
F: 1.36

M: 2.44
F: 1.36

M: 0.0
F: 0.40

M: 1.08
F: 1.08

M: 1.49
F: 1.08

M: 0.0
F: 0.0

Bisheh deraz M: 1.77
F: 0.0

M: 3.43
F: 6.21

M: 1.77
F: 1.77

M: 0.88
F: 4.43

M: 4.43
F: 1.77

M: 0.0
F: 0.0

Clinic No. 2 M: 0.16
F: 0.16

M: 1.44
F: 1.60

M: 0.64
F: 1.12

M: 0.56
F: 0.16

M: 0.80
F: 0.72

M: 0.08
F : 0.24

Average M: 1.03
F : 0.85

M: 1.57
F: 2.23

M: 0.47
F: 1.21

M: 0.85
F: 1.7

M: 1.59
F: 1.72

M: 0.06
F: 0.05

Discussion

Psychiatric disorders are one of the serious issues 
of today’s society, and epidemiologic studies examine 
their prevalence so that prevention programs can be 

used to eradicate them 17-20. The results of the current 
study that investigated the prevalence of psychiatric 
disorders in different regions of Dehloran city, showed 
that the mean prevalence of psychotic disorders in the 
county was higher in men than in women. For example, 
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the mean prevalence of depression in Dehloran city is 
higher in women than in men. The mean prevalence of 
anxiety disorders in this area is higher in women than 
in men, and the mean prevalence of epilepsy in men 
and women living in the area is approximately equal. 
Finally, the average prevalence of dementia in this area 
is almost equal in men and women. One of the studies 
on the state of health in Iran was conducted in 1999 21. 
In that study, 35014 individuals aged 15 and over were 
investigated using the General Health Questionnaire 
(GHQ-28). The results of that study showed that 21% of 
people had symptoms of mental disorders. Four groups 
of psychiatric symptoms including depression, anxiety, 
somatization and social function were assessed, and 
the prevalence of psychiatric disorders, epilepsy and 
mental retardation was estimated to be 21.5%. Projected 
estimates in studies in other countries, regardless of 
their goals and objectives, have been obtained to be 
approximately 46% of the general population 22. These 
changes may be due to the variety of diagnostic tools, 
sampling methods, the variety of screening methods and 
cultural differences, and the type of study among samples 
of the study population. The results of a study in Oslo 
that investigated population-based mental disorders, 
revealed that the prevalence of insensitivity, according 
to the DSM-III-R, was 47.7% 23. National Solidarity in 
the United States is a cross-sectional, population-based 
study in which people aged 15-54 were only included, 
which is not consistent with our study. This difference in 
the psychiatric interview may explain the inconsistency 
in the findings 23. The results of various studies 
conducted in different parts of the world show that one-
third of people in at least one time in their lives in the 
United States (48.6%), Canada (37.5%), Brazil (36.3%), 
the Netherlands (40.9 %) and Germany (38.4%) have 
experienced a psychiatric disorder. Estimates of lifetime 
prevalence in Mexico (20.2%) and Turkey (2.12%) have 
significantly decreased 24. The present study shows that 
the prevalence of psychiatric disorders in Dehloran 
ranges from 1% to 4%, which is a small rate. The study 
of Mohammadi et al. (2005) showed that 10.81% of 
people experienced one or more psychiatric illnesses 
at one time in their lives. In this study, the prevalence 
of anxiety disorders and mood disorders was 35.3% 
and 29.2%, respectively. The prevalence of psychotic 
disorders was 0.89%, psycho-cognitive disorders 2.78% 
and disorder disorders 0.77%. Among mood disorders, 
major depressive disorder (2.98%), anxiety disorders, 
and phobic disorders (2.05%) had higher prevalence 

25. A study conducted in Brazil, based on the ICD-10, 
showed that approximately 46% of people developed 
at least one mental disorder during their lives 22. They 
reported that the prevalence of mood disorders (except 
for bipolar disorder for which no gender difference was 
reported) and anxiety disorders (except for obsessive 
compulsive disorder, social phobia, and generalized 
anxiety disorder) was higher in women than in men. 
There were no gender differences in somatoform 
disorder incidence rate 22. Studies have shown that the 
incidence rates of various psychiatric disorders are 
higher in urban areas than in rural areas. These findings 
are consistent with a previous study 26. Recently, the 
results of a study have shown that this difference is 
not statistically significant, and other factors that are 
related to the place of residence may be more important, 
including poverty, unemployment, low socioeconomic 
status and gender 27. Differences in the methods of 
selecting participants, data collection methods and 
research instruments are considered important factors 
for the agreement or disagreement between the results 
of various studies 28,29. The prevalence pattern of mental 
health in Iran is similar to that of western countries, 
which is similar to the figure obtained for Dehloran. 
It seems that the prevalence of psychiatric disorders is 
lower in Iran than in these countries, and this figure is 
also low in Dehloran (1-4%). Women and men formed 
psychiatric disorders, which made it essential to plan for 
prevention and treatment of these disorders. Based on 
the results of our study, it is estimated that around 4% 
of the population of Dehloran suffers from one or more 
psychiatric disorders and requires mental health services. 
This indicates the importance of the incorporation of 
psychiatric disorders into prevention and management 
programs in Iran. There are many synthetic drugs for 
treatment of these psychiatric disorders and pain, and 
recently a lot of herbal remedies have also been examine 
and confirmed their effects on psychiatric and none 
psychiatric diseases 30-33. 

Conclusions

The results of this study show that at least 4% of 
the population of the city need mental health services 
and admissions. The results of this study clarify the 
responsibility of policy makers and health planners in 
Dehloran and the country regarding the development of 
practical and executive programs for mental health. It 
is necessary to mental health programs and preventive 
mental programs and custodians would be on the agenda 
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authorities to determine the prevalence of mental 
disorders be controlled.
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Abstract

The purpose of this research was to predict psychological capital based on the basic beliefs and basic 
psychological needs of married women. The statistical population consisted of all married women referring to 
health centers in District 3 of Tehran. A total of 260 people were selected as samples through the convenience 
method. Data were collected using the basic psychological needs scale - Guardia and Deci and Ryan (2000), 
Katelin and Epstein (1992) basic beliefs, and psychological capital by Luthans et al. (2007). The data were 
analyzed using descriptive and inferential statistics and analyzed by SPSS software. The result of correlation 
coefficient and multivariate regression showed that basic beliefs and basic psychological needs had a positive 
and significant relationship with the psychological capital of married women. The results of regression 
analysis showed that the variable of basic beliefs (p <0.01) and basic psychological needs (p <0.01) have the 
potential for positive and significant prediction of the psychological capital of married women. Regarding 
using the research results and considering the factors that affect the increase of psychological capital, it is 
suggested to pay special attention to increasing the basic beliefs and basic psychological needs of married 
women.
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Introduction

Since the late twentieth century, with the advent 
of a positive psychological approach, the tendency of 
research has been to explain psychological phenomena 
toward positive human abilities and attributes.1 
Psychological capital is a positive psychological 
state and a realistic and flexible approach to life.2 
It is a composite and interconnected structure that 
has four perceptual-cognitive components including 
hope, optimism, self-efficacyand resilience.3 The four 
components of psychological capital can be highly 
variable and anyone with appropriate psychological and 

situational conditions can strengthen them in different 
ways.4

In this research, the researcher has tried to measure 
the relationship or prediction and effect on psychological 
capital, because of the acquired psychological capital 
from psychological conditions and the psychological 
characteristics of individuals and individual and social 
situations. According to the research results, it seems 
that basic beliefs are relatively stable structures that 
can explain a large part of the individual’s feelings and 
thoughts.5 Basic psychological needs as motivational, 
behavioral and emotional outcomes, sense of value, 
and psychological well-being are some of the variables 
that can also play a role in changing the structure of 
psychological capital. As Hejazi et al.1 concluded 
in their research, believe in a meaningful world and 
believe in desired self has a positive relationship with 
mental well-being and can positively and significantly 
predict the variance of mental well-being. The results of 
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Hicks and King6 also showed that meaning in life and 
purposefulness as basic beliefs in an individual has a 
relationship with psychological capital. Ghorbani and 
Sabet7 conducted a study entitled, “The relationship 
between satisfaction of basic psychological needs and 
depression” and concluded that basic psychological 
needs can affect the pathology of depression. 

According to the above, the main goal of this 
research is to predict the psychological capital based 
on the components of basic psychological needs and 
basic beliefs. The main question of this study is which 
of the components of basic psychological needs and 
basic beliefs are capable of predicting the components 
of psychological capital among married women?

Method

The present study was descriptive-correlational. 
The statistical population consisted of all married 
women referring to health centers in District 3 of Tehran 
in fall 2017. A total of 260 people were selected as 
samples through the convenience method. The criterion 
for determining the sample size is also quoted in. In 
their opinion, 15 to 30 individuals are required in the 
prediction research for each predictor variable. The 
number of predictor variables in this research was 8 
(three components of basic needs and 5 components of 
basic beliefs). Therefore, considering the level of error 
and the probability of a sample drop, 260 individuals 
were selected as the sample of the study. In order to 
complete the questionnaires, the researcher referred to 
health center number 2 (Khakbaz) with the necessary 
permissions from the University and Municipality 
of District 3 of Tehran. They provided the necessary 

information to complete the questionnaires with 
the attention of women referring to the center and 
asking them to cooperate with them to complete the 
questionnaires. At the end of the completion, the data 
were collected.

Tools

The basic psychological needs scale - Guardia and 
Deci and Ryan (2000): This scale was constructed by 
Guardia, Deci, and Ryan8 and measures the satisfaction 
of basic psychological needs at a general level. The 
test items measure three subscales of self-compliance, 
competency, and affiliation. The scale consists of 21 
items that are ranked according to a seven-point Likert 
scale from score 1 to score 7 . 9 

The Basic Beliefs Questionnaire (BBI, Kathleen 
and Epstein, 1992): This 102 item inventory has 
been designed to measure four basic beliefs that are 
emphasized by self-cognitive-experiential theory. The 
questionnaire consists of a general scale of the utility 
of beliefs and four corresponding scales with four basic 
beliefs. 

Psychological capital Questionnaire by Luthans 
et al.10: this questionnaire was used in this research to 
collect data. The questionnaire uses standardized values 
that are widely used for structures that measure hope, 
resilience, optimism, and self-efficacy.11 The validity 
and reliability of these subscales are also proven.12 

Results

According to demographic data, the mean age of the 
subjects was 43.08 ± 10.36. 

Table 1. Mean, standard deviation, and Kolmogorov-Smirnov test for subjects’ scores in research variables

Variable Mean standard deviation Kolmogorov-Smirnov Significant level

Basic beliefs 70.140 20.24 23.1 160.0

Psychological Capital (Total) 94.56 25.12 12.1 235.0

Hope 90.10 12.3 103.1 192.0

Optimism 89.13 54.3 36.1 203.0

Resilient 31.17 36.4 03.1 133.0

Self-efficacy 84.14 23.3 392.1 107.0

Basic psychological needs 12.49 37.17 47.1 115.0
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As can be observed in Table 1, the mean scores of the variables of basic beliefs, total psychological capital, and 
basic psychological needs are as much as 140.70, 56.94, and 49.12 and the standard deviations are as much as 24.20, 
12.25, and 17.37, respectively. 

Table 2. Analysis of synchronous regression for prediction of psychological capital by basic beliefs

Predictor Criterion R R2 F β Β T Significant level

Basic beliefs

Psychological Capital 
(Total)

63.0 39.0 23.240 63.0 57.0 49.15 001.0

Hope 61.0 37.0 20.224 61.0 07.0 97.14 001.0

Optimism 49.0 24.0 57.121 49.0 07.0 02.11 001.0

Resilient 58.0 33.0 20.187 58.0 10.0 68.13 001.0

Self-efficacy 46.0 21.0 27.101 46.0 06.0 06.10 001.0

The results of regression analysis using the synchronous regression method showed that the predictive variable 
of the basic beliefs in the sample group that were imported to the regression model has been able to predict 39% of 
the variables of the total psychological capital variables (R = 0.63 = R2 = 0.39). 

Table 3. Analysis of synchronous regression for prediction of psychological capital by basic psychological 
needs

Predictor Criterion R R2 F β Β T Significant level

Basic needs

Psychological 
Capital (Total) 61.0 38.0 87.224 61.0 15.0 99.41 001.0

Hope 41.0 17.0 61.78 41.0 08.0 86.8 001.0

Optimism 42.0 18.0 80.81 42.0 06.0 04.9 001.0

Resilient 61.0 37.0 78.222 60.0 44.0 92.14 001.0

Self-efficacy 57.0 33.0 57.180 57.0 51.0 43.13 001.0

The results of regression analysis using the 
synchronous method show that in the sample group, the 
predictor of the basic psychological needs that imported 
to the regression model has been able to predict 38% of 
the variations in total psychological capital (R = 0.61 
and R2 = 0.38). 

Discussion and Conclusion

Hypothesis 1: The hopes of married women are 
predictable based on basic beliefs and basic needs.

In the present study, the study of beta showed 
that basic beliefs and basic needs have a positive and 
significant role in predicting psychological capital. 

Therefore, it can be inferred that if married women 
have appropriate basic beliefs and their basic l needs 
are satisfactorily fulfilled, they will have an increased 
psychological capital. Therefore, it can be concluded 
that basic beliefs and basic psychological needs can 
predict the psychological capital of hope in married 
women, and the first hypothesis is confirmed. These 
results are consistent with the findings of Sadoughi et 
al.13, Hejazi et al.1, Katz et al.14, and Chen and Chang15 
as the effect of satisfying basic psychological needs and 
basic beliefs on psychological capital of hope and inner 
motivation that show that spiritual life plays the most 
role in predicting constructive communication pattern 
and marital satisfaction of couples. 
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Hypothesis 2: The optimism of married women 
are predictable based on basic beliefs and basic 
needs.

Regarding the second hypothesis of the research, 
the findings showed that basic beliefs and basic needs 
can positively and significantly predict the positive 
psychological capital of married women, and this 
hypothesis is confirmed. In other words, if married 
women have adequate basic beliefs and high basic 
needs, they will likely have high optimism psychological 
capital. In studies regarding the relationship between 
basic beliefs and basic needs with psychological capital, 
including research by Hicks and King6, Khoshkonesh et 
al.16, Sadoughi et al.13, and Hejazi et al.1, there was a 
positive and significant correlation between basic beliefs 
and basic needs with psychological capital. In addition, 
the study of the results of the Gohrbani Sefidehkhan 
and Hossein Sabet7 entitled, “satisfaction of basic 
psychological needs and depression” showed that that 
basic psychological needs can affect the pathology of 
depression, so that the results can be reconciled with the 
mentioned research.

Hypothesis 3: The resilience of married women 
are predictable based on basic beliefs and basic 
needs.

In relation to the third hypothesis of the research, the 
findings showed that basic beliefs and basic needs can 
positively and significantly predict the psychological 
capital of women’s resilience. This shows that the 
higher the number of basic beliefs and the satisfaction 
of the basic needs in women, the greater the likelihood 
of greater viability of the psychological capital, and 
vice versa; therefore, the third hypothesis is confirmed 
based on these results. This result is consistent with 
the findings of Sedghpour, Asadi and Miri17, Tanhaei 
Rashavanlu18, Khoshkonesh et al.16, Hicks and King6.

Hypothesis 4: The self-efficacy of married 
women are predictable based on basic beliefs and 
basic needs.

The results show that basic beliefs and basic needs 
have a positive and significant relationship with the 
psychological capital of self-efficacy of married women. 
Therefore, it can be found that basic beliefs and basic 
needs have a positive predictive power for psychological 
capital self-efficacy. In other words, the level of basic 
beliefs and the satisfaction of high basic needs in 

women is associated with an increase in their enjoyment 
of psychological self-efficacy capital. The findings of 
this research confirm the results of Gorgi19, Sadoughi, 
Mehrzad, and Mohammad Salehi13, Hejazi et al.1, Hicks 
and King6, Sheldon and Semik20, Katz et al.14 regarding 
the fact that the level of parenting support for fulfilling 
the basic psychological needs of children has a positive 
and positive relationship with self-determination and 
self-confidence for homework assignments.

According to these types of research and the result 
of this research, the predictive power of basic beliefs 
and basic needs is confirmed in the self-efficacy 
explanation, and therefore the fourth hypothesis is 
confirmed. Believing in desired self, which is one 
of the basic beliefs include self-perceptions of being 
empowered, valuable, and popular. If one has such 
a belief, she/he will feel valuable to her/his abilities 
and will increase his/her self-efficacy. Believing in a 
meaningful world can also point to the purposefulness 
of life and the individual can potentially be effective in 
this endeavor. This potentiality is correlated with the 
individual’s control on the life condition. On the other 
hand, basic psychological needs have a positive effect 
on motivational variables, including internal motivation. 
In other words, if the needs were satisfied at a desired 
level, people get effectively involved in the activities and 
achieve a positive performance. Deci and Ryan18 argue 
that energy derived from satisfying basic psychological 
needs will enable itself to spontaneously engage in 
important activities of sustainability and perseverance, 
so self-efficacy can be said to be a reflection of the 
satisfaction of basic psychological needs.

Considering the results obtained and the importance 
of the components of the psychological capital of hope, 
optimism, resilience, especially in married women as an 
important factor in family consolidation, it is suggested 
to promote and improve the basic beliefs and basic needs 
of married women using psychological approaches 
such as cognitive-behavioral therapy, schema therapy, 
problem-solving, family therapy, etc. Also, due to the 
lack of access to counseling services, family and marital 
communication specialists are suggested to use mass 
media, especially TV as the most popular media to 
acquaint people with the problems of basic beliefs, basic 
needs, and the damage of this field and provide solutions 
in this field for increasing the psychological capital.
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Abstract

Wound and urine samples of a total of 124 patients with diabetes admitted to the Erbil Teaching and Layla 
health center in 2017 were inspected, and 80 patients were identified with E.coli. The identification was 
performed through evaluation of colony appearance, morphological properties, biochemical methods, and 
the VITEK 2 system. In addition to these, biofilm formation properties were also evaluated using three 
different methods, namely the micro titer plate, Congo red, and air liquid. For antibiofilm, all micro titer-
plate isolated samples were treated with 100µg/ml AgO nanoparticles and the measurements were made 
with ELISA reader at 630nm. VITEK 2 system was used to test the antibiotic susceptibility of the E.coli 
samples, using a total of 16 antibiotics. blaSHV and blaCMY genes series were amplified used in determination 
through PCR test. Identification reference/electrophoresis sequencing identifications revealed 100% match 
for all isolates of E.coli. Finally, silver nanoparticles were used as the antibacterial agent for the antibiofilm 
formation tests.

Keyword: Escherichia coli, silver oxide, biofilm, antibiotics, virulence gene.

Introduction

Various strains of Escherichia coli (E.coli) are 
commonly present in various visceral organs of warm-
blooded animals, and humans. Even though majority of 
E.coli strains do not cause diseases, some of them have 
pathogenic properties caused by virulence genes. Such 
strains are capable of causing infections in the intestines, 
or in urinary tracts1.

Very interesting phenomena we observed was 
the fact that type-1 fimbriated E.coli has an increased 
tendency to localize at the uroepithelial cells of women 
with Diabetic mellitus (DM) compared to healthy 
women2.

With the misuse of antibiotics, the bacterial 
pathogens are becoming ever more resistant to treatment. 
Due to this fact, it has become increasingly important 
to determine the susceptibility of a given strain of 
microorganism to the treatment strategies available3,4.

In that regard, the newer generations of the silver-
based nano-technological methods are quite important, 
since it is known that silver acts as broad spectrum 

antibiotic5. For many decades now, the silver’s antiseptic, 
antimicrobial, anti-inflammatory, and healing properties 
are being investigated. When these silver-based methods 
are combined with the nano-technology, they provide 
new and effective tools for the medical sector to use as 
antibacterial agents6.

When cells attach to a substratum to each other 
irreversibly, they form a matrix of polymeric substances 
at the extracellular space. The layers formed by such cells 
are called “biofilm”, and the polymeric substances they 
produce alter the growth rates and gene transcriptions 
of the matrix members7. That being said, molecule-
based techniques like the polymerase chain reaction are 
gaining even more popularity to inspect and identify 
the antimicrobial resistance genes. In this study, we 
employed the PCR method to detect and identify two of 
the aforementioned “virulence genes” of E.coli strains 
in DM patients of our test group, which consisted of 80 
patients.

Material and Method

Specimen collection
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A total of 80 E.coli isolates were identified 
from a patient population of 124, all of which were 
admitted to Layla Kasem medical center of Erbil in 
2017. VITEK 2 system was used to isolate the strains 
through morphological, cultural, and biochemical 
tests, as well as antibiotic sensitivity tests for a total 
of 16 antibiotics (Ampicillin, Amoxicillin/Clavulanic 
Acid, Ampicillin/Sulbactam, Piperacillin/Tazobactam, 
Cefazolin, Ceftazidime, Ceftriaxone, Cefepime, 
Gentamicin, Tobramycin, Ciprofloxacin, Levofloxacin, 
Nitrofurantoin, and Trimethoprim/sulfamethoxazole, 
Ertapenem, and Imipenem).

Identification of β-lactamase

VITEK Automatic Testing Devices were used 
with ESBL identification cards, which were validated 
by Sanders etal [8]. It is possible to use this process to 
identify the presence of β-lactamase in the sample 
containers.  

Benzylpenicillin (6mg/ml dissolved in 0.1 molar 
phosphate, with Ph:6.0) is separated into test tubes 
or microtiter trays in small quantities (0.1ml in this 
instance).  The samples are held at room temperature for 
half an hour, after which 1% (weight/volume) watered 
potassium iodide is introduced (at the volume of 20µl 
each). Iodine loses color within the first five minutes 
of the process, revealing the presence of β-lactamase. 
Other, virulence factor were performed for all isolates 
like (protease, DNase, phospholipase, urease test, and 
hemolysin).

Biofilm production assay

Micro titer plate method

The micro titer plates used in our study had 96 wells, 
all with flat bottoms, and the biofilms were developed 
by growing the bacteria isolations in these wells.  In 
each well 200μl nutrient broth was introduced.  In a 
separate suspension media (5ml, bioMerieux), single 
and pure colonies of bacteria isolates were introduced. A 
McFarland 0.5 tube (bioMerieux) was used to adjust the 
turbidity of the suspensions. 5μl of these were transferred 
to each well, except one control negative blank cell. The 
bacteria bound to surface were then quantified using 
70% ethanol and ELISA reader measurement at 630nm 
to detect the dissolved crystal violet.

Air-liquid interface method was also performed on 
the E.coli isolates, where the biofilm is detected by its 
effects on the air, as specified by9. Finally, the Congo-
red agar method was performed as well. 

Finding out the minimum inhibitory 
concentration (MIC) and minimum bactericidal 
concentration (MBC)

MIC and MBC are determined by the process 
suggested by10, albeit with small differences. The 
sterilized test tubes with 5ml Muller-Hinton broth (Difco, 
USA) that contain an estimated bacterial cell count of 
5×109CFU were left to aerobic incubation at 37°C for 
one day, along with the tubes of the control group, 
which contained zero bacteria. Silver-oxide was then 
introduced into tubes at different rates (10,15,25,50,100, 
and 150µg/ml). The lowest concentration tube without 
the visible growth of bacteria was determined as the 
point of the MIC. MBC was determined by taking 100µl 
of each of the samples that had no visible bacterial 
growth into an MH agar plate (Difco, USA), which were 
then left for incubation for an additional day. The tube 
with the lowest concentration that still had no visible 
growth was determined as the MBC indicator. 

Finding out the minimum biofilm inhibitory 
concentration (MBIC) 

10µl bacteria suspension in Brilliant Heart Infusion 
broth were placed into plate wells of a 96-microtite 
plate, which was cleaned using phosphate-buffer 
solution (PBS) in an aspectical manner to get rid of 
unattached bacteria and dried upside-down. These 
were left for incubation for approximately 20 hours at 
37°C. In another set of similarly-sized microliter plate, 
silver oxide Nano-particles obtained through the two-
fold dilutions were added, 100 µl each, to the sample 
containers. These were then transferred to the first set 
of micro titer plate housings, which now contained the 
biofilms. These were placed into the shaker (15pulse) 
before and after the incubation, and an ELISA reader 
device was used to scan them at 630nm. The break-point 
between the pre and post incubation corresponding to 
each sample was determined as the MBIC value. 

Molecular identification of E. coli

Extracting genome DNA 

By means of an InstaGene TM Matrix device 
(Biorade, US) which is capable of operating on 
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numerous sample types, like the whole blood, culture 
cells, or bacteria themselves, the genome DNA of 
the isolates of 80 E.coli strains were extracted. The 
procedure explained in the device protocol (InstaGene 
TM Matrix Catalog 723-6030) was adhered. Finally 5µl 
PCR was added to test the reaction and the remaining 
portion which contained the DNA was stored up at 
-20°C until further analysis.

PCR amplification

Bla̠-SHV genes that had amplicons of size of 768 bp 
were determined using the PCR method, using primers 
forward (fwd) 5´ TCGCCTGTGTATTATCTCCC 3´ and 
reverse (rvs) 5´ CGCAGATAAATCACCACAATG  3´. 
Similarly, Bla-CMY genes, known to have the 5´ amplicon 
size of 462 bp, were identified using fwd and rvs 
primers of 5´ TGGCCAGAACTGACAGGCAAA 3´, 
5´ TTTCTCCTGAACGTGGCTGGC 3´ respectively. 
“Eppendrof Mastercycler” DNA thermocycler 
(Eppendrpf-Nethel-Hinz GmbH, Hamburg, Germany) 
was used to perform the amplification reaction with the 
following specifications: 3minutes at 95°C+35 periods 
of 94°C, each lasting one minute +90 seconds at 55°C 
+72°C for 1 minute +72°C for 10 minutes.

Once amplified, the samples were put into 
electrophoresis (inside agar-gel 1.5%) and were marked 
with ethidium bromide. The obtained sequences were 
entered into the BLAST and compared with the E.coli 
sequences reported by the GenBank.

Results

80 of the 124 samples (64.51%) contained E.coli 
strains, while 30(24.19%) contained Klebsiella 
pneumonia and 14(11.29%) contained Pseudomonas 
aeruginosa. Of the 80 E.coli identifications, cultural, 
morphological and biochemical tests were 80(100%) 

of β-lactamase, urease test and protease positive, but 
DNase, hemolysin and phospholipase tests were negative 
0(0%). VITEK 2 system was then used to perform the 
control and confirmation of the results obtained and 
figure-1 displays the results (Figure.1)

Antibiotic resistance profile

The VITEK 2 system reveals the susceptibility of 
the isolated strains to various antibiotic agents.

As can be seen from the table, E.coli displayed the 
highest resistance against Ampicillin and Amoxicillin/
clavulanic Acid with 100%, whereas the lowest 
resistance occurred for Ertapenim (12.5%), while all 
strains were sensitive to Imipenem. Of the 80 samples, 
75(93.75%) were found to be positive when tested with 
the Congo red agar method. There were two types of 
pigmentations in these samples, black or dark black-, 
which was interpreted as slime-producing strain 
colonies, or pink, which were identified as non-slime-
producing colonies (Figure.3).

The air-liquid interaction method revealed 70 
positive E.coli isolates on the samples, out of the 80 
total (87.5%).

The percentages of biofilm production from all 
isolates of diabetic patients are presented in Figure(3). 
As can be seen in Figure(3), 45 out of 80 isolates 
(61.64%) displayed strong biofilm development, while 
28(38.35%) were moderate and 8(10.95%) were weak 
in biofilm development.  The micro titer plate tests used 
in the study clearly indicate that the biofilm formations 
were intact despite various concentrations of AgO 
nanoparticles. That being said, bacterial enumeration 
methods reveal that higher concentrations (100µg/ml) 
still were more effective in killing the bacteria compared 
to lower concentrations Figure(4).

Table.1: VITEK 2 system antibiotics tested and the corresponding resistances of the E.coli strains
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Table.2: E.coli antimicrobial resistant genes and primer sequences used for PCR identification

Table.3: Comparison among slime layer, air liquid interface and microtiter plate assay for biofilm 
formation. 

 

 
Figure.1: The detection of virulence factor by beta lactamase, protease test, and urease test. 
 

 
Figure. 2: Biofilm detection with the Congo red method, micro titer plate assay, and air 

liquid method. 
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M: DNA ladder(400bp).      

Lane 2:Amplified PCR product of blaSHV and blaCYH   

genes(768bp), (462bp), respectively.

Lanes 3:Amplified PCR product of blaSHV and blaCYH    

genes(768bp), (462bp), respectively.

Sequence Result 

1.Sample A10-F

This sequence homologous with plasmid of 
Salmonella enterica. The sequence were very similar to 
bla(CMY) gene about 99%. 

2.Sample F10(blaSHV  ), this sequence quality is poor. 
I found partial homologous about 92% with Klebsiella 
pneumoniae.

Discussion

A total of 124 specimens obtained from diabetic 
patients were evaluated in this study, and 80 of them 
were identified to contain E.coli strains. Further tests 
were conducted with VITEK 2 system to determine the 
antibiotic resistance of these strains, which were found 
to have strong resistance against Ampicillin(100%) and 
no resistance against Imipenem(0%).

Three methods were used to determine the presence 
of E.coli in the samples, and Table 3 represents the 

Figure 3: The percentage of Biofilm production from all 
isolates of diabetic patients.

Figure 4: Reducing biofilm production from E.coli isolates 
by silver oxide nanoparticles.

PCR technique was used to determine the virulence 
genes of the strains, and the results revealed 2 genes, 
namely the blaSHV and blaCYH genes (Table.2), Figure(5). 
This technique was used with reference gene indicators 
to confirm the results of the previous tests, which 
revealed an accuracy of 100%, no mutation.

Figure.5: Polymerase chain reaction products on gel 
electrophoresis for blaSHV and blaCYH genes. (Label the figure 
properly)
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corresponding results for each of these. First method was 
Congo-red agar biofilm development method, which 
was known to be a relatively weak test to determine 
E.coli selection. This is due to the fact that the results 
of the tests are interpreted through evaluating a six color 
scale (dark red, red, light red, light black, black, dark 
black) which could be subjective and open to different 
interpretations11. This method yielded a positivity of 75 
out of 80 samplesn(%93.75). Air-liquid interface method 
revealed a positivity of 70 out of 80 samples (87.5%). 
That being said, this method is based upon the pellicle 
formation on the upper layer of the culture, which may 
or may not occur in E.coli colonies12. Finally, the micro 
titer plate method was also used on the samples, which 
is known to be more reliable than the Congo-red agar 
and air-liquid interface methods as its both easier to 
perform and returns quantity and quality based results13. 
In the present study, Congo-red method was still tested 
as it was shown to be capable of revealing the presence 
of exopolysaccharide Gram negative bacteria14.

Silver nanoparticles are known to be capable of 
causing toxic response on various mammals and their 
tissues and cells(70-73). When used in the treatment 
of burn wounds, cell toxicities were also observed on 
keratinocytes and human diabetic fibroblasts(74-75). Ag-
np molecules also cause a reaction in respiratory system 
and the cell division mechanisms, which eventually lead 
to the death of the cell (2,30-32,34,35). In the present 
study, the silver oxide nano-particles were used as anti-
biofilm agent and it was found that the applications were 
most efficient at the high concentration level of 100µg/
ml.

PCR tests performed as part of the study revealed 
the presence of virulence genes of Bla-SHV and Bla-CMY.

Comparison of the DNA strains of the E. coli from 
the BLAST samples with the E. coli strains from the 
GenBank database revealed a 100% match in query 
sequences, also they were homologus with Salmonella 
enteritca and Klebsiella pneumonia.

Conclusion

Ago-np showed inhibitory effects on biofilm in 
Diabetes mellitus isolates which is depended to the 
concentration of this nanoparticles, micro titer plate 
method was the best method had more accuracy than 
other methods for reducing biofilm production.
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Abstract

Adipose tissue has a crucial role involving in regulation of glucose and lipid metabolism dysfunction of 
adipose tissue can disrupted glucose and lipid regulation process which both are a hill marks of obesity, 
insulin resistance and type 2 diabetes (T2D). Recently, green tea and its abundant active compounds showed 
several potential health benefits including amelioration this impairment, however, the mechanism of this 
effect is not yet fully understood. Therefore, the effect of epigallocatechin gallate (EGCG), epicatechin (EC), 
and epicatechin gallate (ECG) on glucose uptake and utilisation in 3T3-L1 (adipocyte), and the possible 
mechanism of this impact were determined. Glucose uptake in the presence of adenosine 5’-monophosphate-
activated protein kinase (AMPK) and protein kinase B (Akt) inhibitors, triglyceride and glycerol released, 
cell viability, and metabolic gene expression were investigated. Selected green tea compounds significantly 
increased glucose uptake without alteration cell viability, and this biological changing was suppressed 
by additive Akt inhibitor molecule. A remarkable reduction in cellular triglyceride and glycerol released 
were seen, which suggesting the compounds suppressed adipogenesis and lipolysis, however measurement 
of adipogenic and lipolysis gene expression showed no significant alteration. In conclusion, these active 
compounds of green tea could regulate glucose and lipid metabolism through activating phosphoinositide 
3-kinase (PI3K)/Akt possibly its downstream signalling, and therefore could be a potential anti-obesity and 
anti-diabetic agent.

Keywords: Green tea; glucose metabolism; lipid metabolism; 3T3-L1; AML12; C2C12
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Introduction

High calorie intake can lead to obesity which is 
global public health issue that play a crucial role in the 
pathogenesis of insulin resistance and development of 
T2D1. Adipose tissue is the main site of energy storage 
in addition to endocrine function, therefore it contributes 
towards the maintenance of normal blood glucose levels 
through glucose homeostasis2. Obesity and overweight 
can disrupt adipose tissue function and lead to abnormal 
accumulation of lipid and adipocyte hypertrophy3, then 
insulin resistance is developed and dysregulation of 
glucose and lipid metabolism is occurred that lead to 

T2D.  

Green tea is a popular drink and the second 
consumable beverage after back tea. The increasing 
global consumption of it attributed to several health 
benefit properties that assigned to its active ingredients4. 
These healthy effect of green tea is reffered to abundant 
active compounds catechins including catechin, 
epicatechin, epicatechin gallate, epigallocatechin, and  
epigallocatechin gallate5. 

One of the health benefits of drinking green tea or 
it active compounds is the ability to regulat glucose 
metabolism and amelioration of the most markers of 
diabetes6, 7. Despite this possible health benefit, the 
mechanisms of this effect are still poorly understood and 
need to elucidated. Thus, the present study investigate 
the effects of main compounds of green tea including 
EGCG, EC, and ECG to regulate glucose metabolism in 
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adipocytes through measuring some markers regarding 
cellular glucose metabolism. 

Materials and methods

Cell culture and differentiation 

Mouse embryonic fibroblast (3T3-L1) was obtained 
from Zenbio Inc., Cambridge Bioscience, Uk (Zenbio®). 
Cells were cultured and proliferated in a high glucose 
Dulbecco’s modified Eagle’s medium (DMEM) and 
subsequently differentiated based on8 protocol prior to 
the treatment. The culture then routinely maintained 
at a 37ᵒC temperature and 5% CO2 in humidified air 
atmosphere. 

Cellular 2-NBDG uptake assay

Differentiated 3T3-L1 cells were exposed to 
1µM and 10µM of EGCG, EC, ECG in DMEM low 
glucose medium containing 100µM/ well of 2-NBDG 
for 6h. Cellular 2-NBDG uptake was estimated based 
on manufacturer protocol. The assay was repeated 
again by co-cultred cells without and with selective 
glucose inhibitor molecules including 10µM of 
Dorsomorphin dihydrochloride (AMPK inhibitor) and 
10-[4’-(N, N-Diethylamino)butyl]-2-chlorophenoxazine 
hydrochloride (Akt inhibitor) in addition to 1µM of 
EGCG, EC, and ECG for 6 and 12h. 

Cellular triglyceride assay 

The differentiated cells were treated with EGCG, 
EC, and ECG in addition to 100nM insulin and 10µM 
isoprenaline for 48h. Cellular triglycerides were 
extracted in 5% (v/v) of Triton (Fisher Scientific, 
UK), and estimated using EnzyChrom™Triglyceride 
Assay Kit (BioAssay Systems, UK) based on provided 
protocol. 

Glycerol release assay (lipolysis)

Mature cells were treated with EGCG, EC, and 
ECG for 48h. The culture cells medium was collected 
and the free glycerol released was measured by using the 
commercial free glycerol reagents kit (Sigma Aldrich, 
UK) based on provided manufacturer protocol. 

Oil red o staining

Oil red o staining was performed during 
differentiation process according to manufacturer 
procedure, and subsequently examined under an 

inverted fluorescence microscope (Leica DMI4000 B 
inverted microscope).

Cell viability assay

A 5000/ well of 3T3-L1 cells were treated with 1 and 
10µM of EGCG, EC, and ECG for 48h. Cell viability 
was measured by using PrestoBlue™ reagent following 
the manufacturer protocol.  

Real-time Polymerase Chain Reaction (qPCR)

Mature cells were exposed to 10µM of EGCG, EC, 
and ECG for 24h. The total RNA was isolated using 
Trizol® Reagent (Life Technologies, UK), and 1µg was 
reverse transcribed using cDNA synthesis kit (Primer 
design, UK). Specific mouse metabolic genes were 
amplificated using SYBR® Green qPCR and Stratagene 
MX3000P™ thermal cycler (Stratagene, UK) according 
to manufacturer procedure. The primers were obtained 
from Thermofisher Scientific, UK, and their sequences 
are list below. The gene expression was calculated from 
obtained cycle threshold (Ct) of both housekeeping and 
target genes using equation 2ˆ∆∆Ct.  

3T3-L1

mIR               F/ AATGGCAACATCACACACTACC    
R/ CAGCCCTTTGAGACAATAATCC 

mGLUT4      F/ ACATACCTGACAGGGCAAGG         
R/ CGCCCTTAGTTGGTCAGAAG 

mLPL            F/ TGGATGAGCGACTCCTACTTCA     
R/ CGGATCCTCTCGATGACGAA

mFASN         F/ GGCTCTATGGATTACCCAAGC        
R/ CCAGTGTTCGTTCCTCGGA 

mFABP4       F/ TCACCATCCGGTCAGAGAGTA        
R/ GCCATCTAGGGTTATGATGCTC

mCEBPα       F/ TGGATAAGAACAGCAACGAG         
R/ TCACTGGTCAACTCCAACAC 

mSREBP1c   F/ CAACGCTGGCCGAGATCTAT           
R/ TCCCCATCCACGAAGAAACG 

mPPARγ F/
GTCACGTTCTGACAGGACTGTGTGAC R/ 
ATCACTGGAGATCTCCGCCAACAGC  

Statistical analysis

Graph pad Prism version 7 software (Inc., USA) was 
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used to analyse the data. One-way analysis of variance 
(ANOVA) followed by Tukey’s post-hoc test for multiple 
comparison was used. The results expressed as a means 
± standard errors of mean of 3 independent experiments, 
and the significant statistical differences were specified 
as *, **, ***, and **** when the P values< 0.05, 0.01, 
0.001, and 0.0001 respectively.

Findings

EGCG, EC, and ECG increases cellular 2-NBDG 
uptake 

The level of cellular 2-NBDG uptake was determined 
in 3T3-L1 after exposed to 1 and 10 µM of selective 
green tea compounds. This shorter time of exposure 
showed that green tea compounds significantly increased 
cellular glucose uptake by 21.15%±1.77% (p<0.0001), 
25.46%±1.76% (p<0.0001), 24.12%±2% (p<0.0001), 
26.75±2% (p<0.0001), 22.14%±1.85% (p<0.0001), and 
26.30%±1.45% (p<0.0001) respectively compared to 
control (Figure 1).  

Akt inhibitor reduces cellular 2-NBDG uptake

Cells were treated with 1µM of EGCG, EC, and 
ECG and co-incubated with selective Akt or AMPK 
inhibitor molecules for 6 and 12h. Neither Akt nor 
AMPK inhibitors show differences after 6h compared 
to green tea compounds treated cells (data not shown). 
However, after 12h of incubation, Akt inhibitor molecule 
significantly reduced the increases of cellular 2-NBDG 
that caused by green tea compounds by 13.9%±1.1% 
(p<0.0001), 14.5%±1.3% (p<0.0001), and 13.7%±1.1% 
(p<0.0001) respectively (Figure 2). 

Figure 1. Selected compounds of green tea increase 2-NBDG 
uptake.

Cells treated with EGCG, EC, and ECG for 6h, 
and the green tea compounds significantly increased 

2NBDG uptake compared to control. Data presented 
mean ± SEM, ****p<0.0001, n=3. 

Figure 2. Akt suppresses increase 2-NBDG uptake by 
selective green tea compounds.

Cells treated with EGCG, EC, and ECG and co-
incubated with 10µM of Akt and AMPK inhibitor 
molecules separately for 12h. Akt inhibitor molecule 
significantly suppressed glucose uptake compared to 
green tea compounds treated cells. Data presented mean 
± SEM, ****p<0.0001, n=3.

EGCG, EC, and ECG reduces triglyceride content

3T3-L1 is pre-adipocytes which exhibited lipid 
droplets with triglyceride enclosed when exposed 
to essential adipogenic agents and become mature 
adipocytes. The formation of lipid droplets and 
accumulation of triglyceride during various time of 
differentiation process were investigated by oil red o 
dye (Figure 3). 

The level of cellular triglyceride was investigated 
in response to 1 and 10µM of EGCG, EC, and ECG 
after 48h. Selective green tea compounds significantly 
reduced cellular triglyceride contents by 74.11%±4% 
(p<0.0001), 77%±10.8% (p<0.0001), 39.91%±19.7% 
(p=0.0170), 51.9%±16.8% (p=0.0014), 43.5%±21.25% 
(p=0.0081), and 48%±1.5% (p=0.0031) respectively 
compared to control (Figure 4). 

EGCG, EC, and ECG decreases glycerol release 

The lipolysis rate is detected by estimating the 
amount of glycerol releases after exposed cell culture 
to selective green tea compounds. The level of glycerol 
released was significantly reduced by 8.8% ± 9.5% 
(p=0.0003), 38.9% ± 10.1% (p=0.0002), 29.4% ± 7.6% 
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(p=0.0110), 41.3% ± 7.4% (p<0.0001), 36.3% ± 9.1% (p=0.0007), and 39.1% ± 7.9% (p=0.0002) for 48h respectively, 
compared to control (Figure 5). 

 Figure 3.  Oil red O staining of triglyceride.

 

  

  
 

Lipid formation during cells differentiation was 
monitoring by using oil red O staining. (A) Day 6 of 
differentiation and staining. (B) Day 9. (C) Day 12. (D) 
Day 15. The images captured at 100x magnification 
using Leica DMI4000 B and Ceti Inverso TC100 
inverted microscopes.

Impact of EGCG, EC, and ECG on cell viability 

The effect of 1 and 10µM of EGCG, EC, and ECG 
on culture cells number was investigated after 48 and 
72h to detect whether the previous effects are due to 
change in the cells number. The result shows that neither 
compounds nor incubation time altered cell viability 
(data not shown).  

Effect of EGCG, EC, and ECG on expression of 
glucose and lipid metabolism gene  

The previous result showed some physiological 
changes in glucose and lipid metabolism in response 
to selective green tea compounds. Thus, estimating 
the expression level of essential glucose and lipid 

metabolism transcriptional factors is important to 
support the mechanism of these changes. The result 
showed that none of these compounds altered adipogenic 
and lipolytic gene expression that used in this work 
(Table 1). 

Figure 4. Selected green tea compounds reduce cellular 
triglyceride level. 

Mature cells were treated with EGCG, EC, and ECG 
for 48 and triglyceride was extracted and quantified. 



 Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4        748       

Significant decreases of cellular triglyceride were observed in treated cells compared to control. Data presented mean 
± SEM, *p<0.05, **p<0.01, ****p<0.0001, n=3.

Figure 5. Selected green tea compounds reduce amount of glycerol release. 

Mature cells were treated with EGCG, EC, and ECG and significant reduction of glycerol concentration was 
observed in culture media of treated cells compared to control. Data presented mean ± SEM, **p<0.01, ***p<0.001, 
****p<0.0001, n=3.

Table 1. Effect of green tea compounds on gene expression of glucose and lipid metabolism.

Differentiated cells were treated with 10µM of EGCG, EC, and ECG for 24h. RNA was isolated, reverse 
transcriptased, and quantifing amplification of selected glucose and lipid metabolism mRNA was performed by 
using qPCR. No significant differences between green tea treatments and control of all tested gene were see. n. Data 
displayed as relative fold of gene expression which normalised to housekeeping gene. The data presented mean ± 
SEM, n=3.

mRNA Treatment ↑↓ Fold of control P value

IR

Insulin 0.8526 ± 0.1703 0.9642

EGCG 0.7121 ± 0.1036 0.7805
EC 1.012 ± 0.3244 > 0.9999
ECG 0.6547 ± 0.1224 0.6695

Glut4

Insulin 0.5101 ± 0.08767 0.9548
EGCG 1.261 ± 0.4688 0.9987
EC 0.6888 ± 0.1649 0.9893
ECG 1.857 ± 1.115 0.8416

C/EBPα

Insulin 0.8030 ± 0.1598 0.9913
EGCG 1.076 ± 0.08899 0.9998
EC 1.296 ± 0.1898 0.9669
ECG 2.434 ± 0.6798 0.0687

LPL

Insulin 0.5314 ± 0.1204 0.9997
EGCG 4.989 ± 1.468 0.6566
EC 1.155 ± 0.5874 > 0.9999
ECG 6.559 ± 4.238 0.3665
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FASN

Insulin 0.6635 ± 0.1479 0.9590
EGCG 1.885 ± 0.1188 0.9103
EC 1.580 ± 0.3627 0.9887
ECG 2.883 ± 1.129 0.2983

FABP4

Insulin 0.6989 ± 0.1674 0.9919
EGCG 3.245 ± 0.9062 0.2867
EC 1.660 ± 0.6312 0.9820
ECG 3.257 ± 1.063 0.2823

SREBP1c

Insulin 0.7561 ± 0.06438 0.9662
EGCG 0.7484 ± 0.1120 0.9628
EC 1.385 ± 0.1669 0.9304
ECG 2.090 ± 0.6413 0.2021

PPARγ

Insulin 0.4943 ± 0.08012 0.6540
EGCG 1.117 ± 0.2819 0.9977
EC 1.853 ± 0.1615 0.2217
ECG 1.795 ± 0.4757 0.2755

Table 1. Effect of green tea compounds on gene expression of glucose and lipid metabolism.

Discussion

Recent studies identified that the green tea and some 
of its active ingredients have ability to increase glucose 
uptake in various cell lines including adipocytes9. This 
increases in glucose uptake is mainly occurred through 
actively expression and translocation of GLUT4 that 
allowed the glucose to be transported inside the cells. 
The initial result of the present study showed significant 
increases of cellular glucose uptake in response to 
EGCG, EC, and ECG after short exposure time (Figure 
1), without any alteration of GLUT4 transcriptional 
factor expression (Table 1) which could be passed to 
translated post-translated expression at the time of 
measured. This result indicates that the high circulatory 
blood glucose could clear out by green tea compounds 
and therefore the prediabetic and diabetes conditions 
could be managed. 

Green tea and its active compounds regulated 
glucose and lipid metabolism through AMPK and 
downstream signalling pathway10, however, limited 
studies showed that the regulatory effects through 
insulin dependent pathway PI3K/Akt9. The current 
study explored these mechanisms by selectively inhibit 
Akt or AMPK separately in culture cells that treated 
with green tea compounds to inhibit glucose uptake. 
The glucose uptake was significantly reduced when Akt 
inhibited after 12h (Figure 2). The result indicated that 
the EGCG, EC, and ECG activated PI3K/Akt signalling 

and promoted glucose uptake.

Furthermore, several studies identified that some 
active compounds of green tea inhibited growth and 
differentiation of pre-adipocytes11, associated with high 
rate of lipolysis which therefore reduced the triglyceride 
level12. However, decreased lipolysis rate through 
reduction in glycerol and free fatty acid released was 
seen in mature adipocytes exposed to active ingredients 
of green tea13. These regulatory effects occurred through 
regulation of adipogenic and lipogenic gene  expression 
including C/EBP-α, PPAR-γ, SREBP-1c, FABP4, 
LPL and FAS14. The present study investigated these 
regulatory role of green tea compounds and the possible 
mechanism in mature adipocytes. EGCG, EC, and 
ECG suppressed adipogenesis through inhibiting more 
triglyceride formation, concomitant with significant 
reduction in glycerol level (Figure 4 & 5). Detecting 
adipogenic and lipolytic gene expression as a part of 
signalling mechanism showed no alteration (Table 
1) which could be translated post-translated event, 
or insufficient independent experiment. The result is 
interesting even with no change in gene expression as 
the high level of circulating FFA is a crucial marker 
of diabetes, which could be controlled by green tea 
compounds and the anti-adipogenic could prevent 
obesity.  
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Conclusions 

EGCG, EC, and ECG could be specific additive 
therapeutic agent to ameliorate impairment glucose 
and lipid metabolism and potential anti-obesity agent. 
The glucoregulatory effect of these compounds could 
be promoted through PI3K/Akt and its downstream 
signaling cascades, however more quantitative and 
qualitative studies are required to identify precise 
signaling pathway in this field.
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Abstract

Introduction: Allergic rhinitis is inflammatory process of the nasal mucosa. It affects nearly 400 million 
people worldwide. This study was designed to determine the risk factors associated with allergic rhinitis. 

Method: The data collected using a face-to-face administered questionnaire. The criteria enrolled in the 
professional questionnaire included respiratory symptoms, smoking status, family history of allergic rhinitis, 
general situation, sleep time per night, and stress level.

Results: The patients mean age presented in third decade of life. Most allergic rhinitis patients were non- 
smoker and educated patients. The results reported no significant difference for gender, family history, and  
time of sleep and highly significant difference for smoking habit, education level, stress level, and  presence 
or absence  other co morbid disease in allergic rhinitis  patients.

Conclusions: Most patients were in middle age and there was no effect for smoking habit, sleeping time, 
and other co- morbidities on allergic rhinitis. 

Keywords:  Seasonal allergic rhinitis, inflammatory process, Pollution.

Introduction 

 Allergic rhinitis (AR) is inflammatory process of the 
nasal mucosa[1]. It is the most prevalent allergic disease 
and it affects nearly 400 million people worldwide[2,3]. 
Allergic rhinitis symptoms causing deleterious effects 
on the daily activities, sleep quality, and performance of 
work and school[4,5]. It can synergize with other infective 
and inflammatory conditions which may lead to 
persistent inflammation of nasal mucosa[6]. This disease 
affects large population in Asia; the proportion in South 
Korea is 27%[7], and reaches up to 32% in United Arab 
Emirates[8]. The prevalence of allergic rhinitis was 
elevated in the last decades particularly in industrialized 
and developed countries[9].

The most common risk factors studied in Asian 
countries were family history, smoking and drinking 
habits, education level, and pet adoption[10-14]. While 
the Western countries concentrated more on effect of 
drugs, pollens and family history[15-17]. Allergic rhinitis 

symptoms depend on both genetic predisposition and 
environmental exposures and may associated with other 
allergic disease such as asthma[18].

Accordingly, this study was aimed to determine 
the risk factors associated with prevalence of allergic 
rhinitis in a sample of Iraqi patients

Materials and Method 

Study design: The present study was a population-
based, cross-sectional study designed to find the most 
common risk factors associated with allergic rhinitis. 
This study conducted among the general population   in 
Baghdad city from   1 Jun to 15 November 2018.

 Patients 

Seventy fife patients with allergic rhinitis symptoms 
(40 males and 35 females) with age ranges between 17 
and 70 years were enrolled in the study after diagnosed 
by the allergist and signing a written consent before 
doing the questionnaire. 
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Method

Questionnaire design    

Data collected using a face-to-face administered 
questionnaire based on the document of Allergic 
Rhinitis and its Impact on Asthma (ARIA) 2001[19], and 
the Respiratory Allergy Prediction test (RAP)[20] after 
translate to Arabic language.  Participants under 17 
years, those with sinusitis or a non-allergic rhinitis and 
those refuse to participate in the study were excluded. 
The diagnosis depend on the typical symptoms of AR 
(e.g., sneezing, nasal itching, rhinorrhea, and nasal 
obstruction)[1]. The patients were interviewed after 
diagnosis of AR disease and they were asked to complete 
the professional questionnaire. The criteria enrolled 
in the professional  questionnaire include respiratory 
symptoms, smoking status, family history of atopy, 
general situation (e.g., education level, occupation 
place), sleep time per night, stress level, and disease 
characteristics include severity of symptoms, variation 
of symptoms (seasonal or  perennial), timing of episodes 
of allergic rhinitis.

Any screening questionnaires not completely filled 
by typical AR symptoms necessary for AR diagnosis 
were considered invalid.    

Statistical Analysis

The Minitab 16.1 (2010) system was used for 
statistical analysis. Data expressed as numbers, 
percentage, and (mean ± SD). Z test were used for 
two proportions: Chi square (χ2) test were used to test 
more than two category proportions. Result of analysis 
considered not significant if (P > 0.05), *significant if (P 
< 0.05), and **highly significant if (P < 0.01).

Results

Table (1) showed that the mean age of AR patients 
of the present study was (36.96 ± 1.21) years, 53.33% 
male and 46.67% female. Most patients were educated 
and non- smoker. Patients with positive family history 
were 53.33%. Patients with sleeping time ˃ 7 hours per 
day were 54.67%, while patients with sleeping time ˂7 
hours were 45.33%. The stress level of AR patients of 
the present study was analyzed; more than half (52%) 
patients present with sever stress level. Most AR 
patients (82.67%) of the present study reported no other 
co- morbidities. Statistically there was no significant 

difference in respect to gender, family history, and time 
of sleep (P value ˃  0.05) of allergic rhinitis patients 
and highly significant difference for smoking habit, 
education level, different stress level, or association 
other co morbid disease  with allergic rhinitis  ( P value 
˂ 0.01).

Table 1:  Risk factors associated with allergic 
rhinitis patients

Variable Allergic rhinitis patients P value

Age(mean± SD) 36.96 ± 1.21

Gender ©
Male
Female
Total 

 no                     %
40                   53.33%
35                   46.67%
75                100.00 (%)

0.413N.S

Smoking ©
Yes
No
Total 

18                   24%
57                   76%
75              100.00 (%)

0.000**

 Education level ©
 Educated
Uneducated
Total 

49                   65.30
26                   34.70
75              100.00 (%)

0.000**

Family history ©
Yes
No
Total 

40                    53.33%
35                    46.67%
75              100.00 (%)

0.413 N.S

Time of sleep ©
˂ 7 hours
˃7 hours
Total 

34                   45.33%
41                   54.67%
75              100.00 (%)

0.251 N.S

Stress level ¥

No
Little
Moderate
Sever
Total 

 2                     2.67%
12                   16%
22                   29.33%
39                   52%
75              100.00 (%)

0.000**

Co-morbidities
- no
-eczema
- asthma
  Total 

62                    82.67
11                    14.67
  2                     2.66
75              100.00 (%)
        

0.000**
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© Z test for two proportions were used, ¥: Chi square 
test (χ2) test for goodness of fit used to test more than 
two category proportions for stress level and Co-
morbidities. NS: No significant differences (P > 0.05), 
* significant at 0.05 (P < 0.05), ** highly significant 
(P < 0.01)

 Table (2) below illustrates some of the main 
characteristics of the AR disease. Most patient (69.33%) 
suffered severe symptoms and the seasonal symptoms 
was the predominant form (76%). More than half study 
patients (56%) exposed to AR symptoms at the early 
morning. 

Table 2: Disease characteristics stratified by 
allergic rhinitis patients 

Variable Allergic rhinitis patients 
no                      %

Severity of symptoms
Mild
Moderate
Sever
Total  

2                        2.67 (%)        
21                      28.00(%)
52                      69.33(%)
75                      100.00 (%)

Variation of symptoms
Seasonal
Perennial (All the year)
Total 

57                      76.00(%)
18                      24.00(%)
75                      100(%)

Timing of episodes of allergic 
rhinitis
-Early morning
-Day time
-Night
Total 

42                      56.00(%)
27                      36.00(%)
6                         8.00(%)
75                       100.00(%)

Discussion

Allergic rhinitis is a common clinical and globally 
challenge disease triggered by specific allergen lead to 
inflammation of nasal mucosa[21]. Several studies were 
conducted to estimate the risk factors associated with 
prevalence of allergic rhinitis[10-17,22]. The present study 
is another attempt in this field, though at a smaller scale, 
to study the most common risk factors associated with 
prevalence of allergic rhinitis.

The current study reported different risk factors 
associated with allergic rhinitis in the general population 
living in Baghdad city. 

 In the present study, the mean age of allergic 
rhinitis patients presented in third decade of life, other 
studies showed the peak prevalence of allergic rhinitis 
occurred in the second to fourth decades of life then 
gradually decreases[23, 24]. Male patients of the present 
study had the higher frequency of allergic rhinitis; 
similar finding was found among population in other 
studies[3,5]. Inversely, female gender was predominant to 
male in another study[25].

 Inconsistent results reported by different studies 
about the effect of smoking on AR[26,27]. The present 
study showed that prevalence of AR were more likely 
reported in non – smoker with respect to active smokers. 
This finding was in agreement with a systematic review 
by Saulyte J et al. who reported no link between active 
smoking and prevalence of AR in adults[26]. The reason 
for this discrepancy is not clear. Inversely, comparable 
results showed that smoking habits had shown to 
increase the prevalence of AR[23, 27].

Unexpectedly, AR susceptibility increased in 
people with higher education and higher stress level. 
The exact pathway that could interpret such association 
was not ruled out. Previous studies showed that high 
stress level frequently increased more in smoker and 
drinker individual, having higher education levels with 
less sleeping time[28,29]

.

The importance of parental rhinitis as key factor 
for AR expression was previously proven by several 
studies[18,30]. Li J et al. found that   prevalence of AR 
in Chinese and Caucasians population has a significant 
familial aggregation[31]. Also, effect of family history 
of allergic diseases as risk factors for AR expression in 
children were established by other studies[8,12]. Results 
of the present study showed that positive family history 
were correlated positively with the incidence of allergic 
rhinitis, though no significant (P>0.05). However, 
positive family history is non-modifiable risk factor 
for AR and other atopic disease[3132]. The association 
between allergic rhinitis and other allergic diseases was 
proven previously[33]. While the result of the present study 
showed no effect of other allergic co- morbid disease 
(asthma and eczema) on allergic rhinitis prevalence. In 
contrast, Cruz AA et al. founded that AR was linked with 
eczema and strongly associated to asthma[33]. However, 
other study stated that asthma almost linked with AR[34]. 
About sixty nine percent allergic rhinitis patients of the 
present study suffered severe allergic rhinitis symptoms. 
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All those patients demonstrated that the allergic rhinitis 
symptoms was affected their sleep and daily activities, 
while other patients suffered only mild to moderate   AR 
symptoms (2.67% and 28 %) respectively.

Allergic rhinitis patients might exhibit seasonal or 
perennial (i.e., All the year) symptoms.        Most patient 
of the present study experienced seasonal symptoms 
of allergic rhinitis (76%) while perianal symptoms 
reported with only (24%) allergic rhinitis patient. Similar 
results reported by other study[35]. Hence, Naclerio and 
Solomon noted that symptoms of only 21% of allergic 
rhinitis patients might extended for at least 10 months 
per year[35]. Result reported by other study demonstrated 
that most AR children were diagnosed with seasonal 
AR (63%) rather than perennial AR (37%). In contrast, 
approximately 43% adult AR patients of the same 
study had seasonal AR, and 56% had perennial AR[36]. 
However, most AR patients of the present study showed 
that the timing of episodes of allergic rhinitis occurred 
in the early morning. This might be due to exposure 
to cold air during the early morning that considers the 
major inducing factor for allergic rhinitis[12].

 One limitation of this study was the time of data 
collection that occurred at onset of AR symptoms. 
Thus, the information might have been underreported.  
However, the patients number was small for analysis and 
was limited to population lived in one city. Furthermore, 
the study did not conduct a sensitivity test for further 
diagnosis the disease. Finally, the study was unable to 
more adequately differentiate between the intermittent 
and persistent symptoms.       

Conclusion 

This study revealed that the prevalence of AR 
increased in middle aged and educated subject of both 
gender. The result demonstrated that there was no effect 
for smoking habit, sleeping time, or presence other co- 
morbid disease on prevalence of AR disease. Subjects 
with severe stress level had a higher risk of AR. Most 
patients reported severe symptoms of AR disease and 
seasonal AR was the predominant type.  
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Abstract

Background:- The goal of the current study was to administer  the role of camel milk on hepatic 
histopathological induced by experimental infection with Listeria monocytogenes in pregnant Swiss albino 
mice. 

Material and Method: The  pregnant mice were divided into four groups (I, II, III and IV). The control 
group I received water and fed ad libitum. The other groups received orally L. monocytogenes, groups I and 
II were scarified and dissected after  7 days of  the challenge. As for the rest of groups III and IV were left 
for one day after the challenge and the treatment will be started in the morning of the second day by camel 
milk. The treatment was continued  until  the 18 th  day of  the pregnancy (delivery day ). Finally the animals 
of two groups  scarified  in the morning of  the delivery to take the liver.  

Results Histological sections of the liver of group II detected more sever changes including the infiltration 
inflammation cells  lead to form multiply microabscesses compared with control group I. While  the liver 
of  groups  III and IV showed a good improvement compared to pregnant mice of  group II except for some 
effect represented by few infiltration of inflammatory cells  and increases  number of kupffer cells .

Conclusion: Camel milk acted as Anti-Listeriosis in  pregnant mice and protected    them from the negative 
effect of the Listeriosis and strengthened the  immune system of pregnant mice .                                     
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Introduction

Among the seventeenth recognized Listeria species, 
L. monocytogenes is the only one that causes disease 
in humans, apart from few mentioned cases of illness 
caused by L. ivanovii .1,2 L. monocytogenes is causative 
agent of Listeriosis. Listeriosis is a relatively rare but 
very severe illness, with an estimated hospitalization 
rate that overruns  90% and a mortality rate of 
approximately 15-30%.3  Human L. monocytogenes 
infections may be associated with encephalitis ,sepsis, 
organ-restricted infections such as hepatitis, endocarditis 
and maternal-fetal infection, and self-limiting 
gastroenteritis4,5.Groups at higher risk include, persons 

with immunocompromising conditions like (cancer and 
diabetes ), pregnant women and older adults6.  

Camel milk is considered to be one of the key 
components of the human diet as well as that of several 
traditional medications in many parts of the world7,8. It has 
an antibacterial effect against Gram-positive and Gram 
negative bacteria such as S. aureus, L. monocytogenes, 
S. typhimurium and  E. coli9 .due to it has a stronger 
inhibitory system10, including lactoperoxidase, 
immunoglobulins lysozyme, and lactoferrin 9,11. The 
levels of lysozyme and lactoferrins  in camel milk are  
two or three times higher than those of cow milk 12,13. 
Also it has valuable nutritional properties as it contains 
a high proportion of antibacterial substances and a 
higher concentration of vitamin C in comparison with 
cow milk 14,15. The current study aimed to investigate the 
anti-listeriosis effect of camel milk on the pathogenicity 
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induced by Listeria monocytogenes  in pregnant mice.                    

Material and Method

  Camel  Milk Source 

The milk sample was collected from Hawija which 
is 45 Km far from Kirkuk city/ Iraq. Camel was in the 
first month of lactation period fed mainly on pasture, 
which grows in the natural grassland in addition to the 
dates, bran and water. Milk sample  was obtained by a 
manual milking (Hand milking). Milk was transported 
to the laboratory in cooled conditions, then keeping it 
in the refrigerator under temperature (4-2) º C until use.

  Inoculum Preparation

The L. monocytogenes strain used in this study 
(ATCC :84) was obtained from Medya Diagnostic 
center/ Erbil city/ Iraq. L. monocytogenes were grown 
overnight in Brain Heart infusion liquid medium plus 
6% glucose and yeast extra in an incubator at 37Cº. 
Bacterial cells  were harvested by centrifugation 3500 
rpm for 5 minutes, washed three times in phosphate-
buffered saline (PBS). The bacterial suspensions were 
diluted to achieve the final suspension 4.5×106 CFU/
ml and numbers of viable L. monocytogenes was done 
according to 16.

Experimental Animals

   The study was conducted on white mice 25- 27 
g weight, 6- 8 weeks age. They were purchased from 
college of Veterinary Medicine/ University of Tikrit/ 
Iraq). Animals were maintained under controlled 
ambient temperature 25 Cᵒ, and 12\ 12 hrs. light\ dark 
cycle for two weeks prior to commencement of the 
experiment.

Timed Pregnant Mice

The matting was carried out by housing one male 
with three mature females. Pregnant mice were identified 
by the presence of a postcoital vaginal plug formation in 
the next morning. This day was considered as day zero 
and the next day was day one of pregnancy. Pregnant 
mice were allowed to reach the 12th day of gestation 
prior to use in an experiment.

Experimental Groups and Histology: 

Pregnant mice divided randomly into four groups 
comprising 10 mice in each group and fed by the same 

diet throughout the experimental period : Control group 
I  : was given water and fed ad libitum . infection Group 
II : was given bacteria suspension 4.5×106 CFU one dose 
orally  . Group III: was given 1ml of camel milk orally. 
Group IV: was given ad libitum of camel milk.     .

All groups of mice mentioned  above excepted  
mice of group I was challenged with  the  bacterial 
suspension 4.5×106 CFU in morning of the 12th day 
of gestation to make the infection occurred. Groups I 
and II were scarified and dissected after the7 days of 
the challenge .As for the rest of groups III and IV the 
same procedure was used for bringing about a bacterial 
infection. Then animals were left for one day  and 
the treatment will be started in the morning  of  the 
second  day by camel milk for the groups III and IV. 
The treatment was continued until  the 18 th   day of  
the pregnancy (delivery day). Finally the animals of two 
groups  scarified in the morning of  the delivery to take 
the liver. Liver of all groups were fixed in 10% neutral 
buffer formalin. After 48 hours, livers were trimmed and 
processed routinely in paraffin, sectioned at 5µm ,and 
stained with Hematoxylin and Eosin stain 17.     

Result                                            

   Histological examination of the section of the liver 
of control pregnant mice I (Figure:1A), showed a normal 
structure of liver and demonstrated normal arrangement 
of hepatic cells, central vein and sinusoids. On the other 
hand the light microscopic examination of the liver 
after administration of L. monocytogenes  infection 
group II (Figure:1B) showed hepatitis represented by 
loss of the architecture for hepatic plates that arrange 
around central vein resulted from the aggregation of 
the inflammatory cells and formation microabscesses. 
In other section  ballooning of hepatic cells , hyaline 
necrosis also observed (Figure:1C) .Additionally, results 
showed fatty degenerative changes, , pyknotic nuclei, 
karyolysis  and Auxes of nuclei  (Figure:1D).

   While  the result of histological examination of 
the liver of pregnant mice groups III and IV showed  
a good improvement compared to pregnant mice of  
group II except for some effect represented by group III 
aggregation of  a few number of inflammatory cells in 
the parenchyma of liver congestion  in central vin and  
hypertrophy  kupfferr cells , karyolysis of nuclei and 
dilation of sinusoid (Figure: 2A, B).While liver of mice 
of group IV showed significantly improvement  in most 
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of sections ( if not all) normal central vein  ,  bile duct 
Hepatic plates ,bile duct with hyperplasia kupfferr cells 
(Figure: 3A ,B). 

Discussion

The present study investigation clearly demonstrated 
that the L. monocytogenes    had induced conspicuous 
alterations in the histological architecture  of the liver 
tissue of pregnant mice. The current study agreed with 
several previous studies where agreed with the  result 
of 18,19,20.

    These histological alterations  attributed to that the 
liver plays an important role during L. monocytogenes 
infection. This organ is the main target tissue in which 
65 -90% of the bacterial inoculum is initially distributed 
21. Hoelzer etal., 3 reported that the L. monocytogenes 
carried via blood to liver after crossing the intestinal 
barrier, the majority of the invading bacteria is trapped in 
the liver. Infected hepatic cells react to listeria infection 
via liberation neutrophil chemoattractions and display 
boost in adhesion to neutrophils, leading to aggregation 
inflammatory cells  and formed microabscesses 22.On 
the other hand, these bacteria have listeriolysin O 
which have highly lytic role for nucleated cells and it 
can  be prompting abroad range of various cells death 
kinds. Perhaps this explains the presence of nuclei at 
different stages of lysis 23. Additionally  the  cause  of 
severity histological lesions showed  in the liver of 
pregnant mice  due to the fact that pregnant mice were 
so susceptibility approximately 18 times higher than in 
the general population 24,25. Increased susceptibility to L. 
monocytogenes infection in pregnancy due to that many 
changes occur in the body pregnant including changes 
in immunological, anatomical and physiological 3. 

Many studies in vivo and  in vitro have proved 
that  a significant backing for proving camel milk 
protective effects on liver destruction. It acts as 
antibacterial, antiviral, anti-fungal and anti-parasitic 
activity 26,27 because it has antibacterial enzyme like 
Lactoferrin, lysozyme, immunoglobulins, N-acetyl 
–S– glucosaminidase, protective protein like casein, 
stronger immune system and smaller immunoglobulins 
than other ruminates 28. The reduction of infiltration 
of inflammatory cells  of liver tissue of mice groups 
III and IV resulted in the role of anti-inflammatory 
ingredients of camel milk including Lactoferrin which 
has been distinguished avoiding TNF-α, IL-1 and IL-6 

in mononuclear cell in vitro and  in vivo response to LPS 
stimulation 29.The anti-inflammatory role of Lactoferrin 
can also be attributed as it has  a positive charge in 
its surface, which interacts with negatively charged 
moieties like proteoglycan on the surface of immune 
cells. This combination can trigger signaling pathways 
that produce physiological anti-inflammatory30.The 
repair of liver to normal architecture can be attributed to 
the role of synerging of Lactoferrin and lysozyme. Where 
31,32 they mentioned that the gram  positive bacteria have 
anionic molecules like electrostatic binding decreases 
the overall negative charge of cell wall making easy 
effectiveness of antibacterial ingredients such as 
lysozyme and antibiotics.

On the other hand this improvement may be caused 
by the effective impact of the ingredient of this milk 
and its unique medicinal properties in terms of its high 
concentration of protective proteins , immunological   
and antioxidants vitamins such as  A, B2, C and E33,34. 
These anti-oxidant vitamins play an important role in 
preventing tissue damages by removing free radicals35. 
Additionally  many studies indicated that camel milk 
contains immunoglobulins (Ig) special in camels. The 
immunoglobulins are the same structure as human 
immunoglobulin but only the difference is one- tenth 
less in size 36. So that, they enable  easy targeting and 
penetration of foreign disease for destruction by the 
immune system, where human immunoglobulins can’t 
37. All these unique characteristics of camel milk have 
contributed together to protect the pregnant mice from 
the negative effect of the Listeriosis and strengthen the   
immune system of pregnant mice .                                     
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Abstract

Objective. Adolescent pregnancy has a significant relationship with the incidence of complications such as 
premature rupture of membrane. Complications from pregnancy and childbirth in adolescent pregnancy are 
some of the factors that contribute to maternal mortality. The aim of this study is to analyze the relationship 
between maternal age, gravida and gestational age with premature rupture of membranes in adolescent 
pregnancy in dr. Doris Sylvanus regional public hospital Palangka Raya City, Central Kalimantan. Methods. 
This research is a cross-sectional study. Data collected using secondary data from medical records of pregnant 
women undergoing labor from January 2017 - September 2018. The number of adolescent pregnancy who 
experienced premature rupture of membranes is 60 people. Result. Premature rupture of membranes occurs 
in 44.8% of all births by adolescent women. Premature rupture of membranes mostly occurs in adolescents 
aged 17-18 years (46.7%), in the primigravida group (91.7%) and at the gestational age group of 37 - 
42 weeks (71.7%). There is no relationship between maternal age (p = 0.496), gravida (p = 0.820) and 
gestational age (p = 0.960) with premature rupture of membranes. Conclusion. The risk of premature rupture 
of membranes can be felt by pregnant women in every age group, both younger adolescents and older 
adolescents. Premature rupture of membranes can occur in primigravida or multigravida group. Premature 
rupture of membranes can also be experienced by mothers in every gestational age group (preterm, a term, 
post-term). 

Keywords : premature rupture of membranes, maternal age, gravida, gestational age, adolescent pregnancy.

Introduction

Maternal mortality is a major problem in developing 
countries. The process of pregnancy and birth in 
adolescence are some of the factors that contribute to 
maternal mortality. Adolescent pregnancy is a pregnancy 
that occurs in women aged 10-19 years (1). About 2 
million women aged less than 15 years and 16 million 
women in age 15 to 19 years give birth each year (2). 

The Central Bureau of Statistics stated in 2015 there 
were 20 provinces in Indonesia with a higher prevalence 
of adolescent marriage compared to the national average, 
with a percentage of 22.82%. The province with a high 
percentage of married women in adolescence is Central 
Kalimantan, with a percentage of 33.56%  (3). Early 
marriage is closely related to pregnancy and birth in 

adolescence. Adolescent pregnancy has a greater risk 
of pregnancy condition. The percentage of women who 
have given birth or woman pregnant with their first child 
in Central Kalimantan in 2017 is 13.8%. This figure is 
above the national average, with a percentage of 7.1%(4).

Adolescent pregnancies are considered problematic 
because in developing countries complications from 
pregnancy and childbirth are the main cause of maternal 
mortality in adolescents aged 15 to 19 years. Women 
with adolescent pregnancy have two times greater risk 
of mortality. There are approximately 70,000 deaths of 
young women every year because of pregnancy occur 
before reaching physical maturity to become mothers (5). 
Adolescent pregnancy can affect both the mother and 
fetus. A various study showed that adolescent pregnancy 
has a significant relationship with the incidence of 
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complications such as pregnancy-induced hypertension 
(PIH) (6), anemia (7), intrauterine growth retardation 
(IUGR) and premature rupture of membrane (PROM) 
(8). Toddlers born to teenage mothers have a greater risk 
of developing preterm delivery, fetal growth restriction 
(FGR), low birth weight (LBW), and fetal distress. (9) 

Premature Rupture of Membranes (PROM) is 
membranes rupture which occurred prematurely before 
the onset of labor (10). There are 10% of deliveries 
experience PROM and results in a loss of natural fetal 
protection from bacterial invasion, so the mother and 
fetus have a greater risk of infection (11). PROM takes 
place before gestational age reaches 37 weeks defined 
as the Preterm Premature Rupture of Membranes 
(PPROM). The majority of neonatal morbidity and 
mortality cases are caused by PPROM and associated 
with 30% of preterm births (12). 

There are several factors related to premature 
rupture of membranes, including a history of abortion 
and preterm delivery in previous pregnancies, 
hydramnios, multiple pregnancies, narrow hips 
and bleeding in early pregnancy (10). According to 
Cunningham, low socioeconomic status, history of 
ruptured membranes in previous pregnancies, smoking 
behavior during pregnancy, body mass index ≤ 19.8 
and nutritional deficiencies are also the risk factors of 
PROM (12). In addition to these factors, according to a 
study conducted by Maryuni et al., other risk factors 
associated with PROM are maternal age, parity, and 
education (13). Okeke stated that one of the variables 
related to the incidence of PROM is gravida (14). Another 
study conducted by Maria stated that the factors related 
to PROM are gestational age and maternal parity (15). 
This is supported by research from Legawati which 
states that the risk factors associated with PROM are 
maternal age, birth weight, malposition, gestational age, 
multiple pregnancies, parity and methods of delivery (16). 

Based on studies from various literature that found 
several risk factors of premature rupture of membranes. 
In this research, the risk factors to be analyzed were 

maternal, gravida and gestational age. These risk factors 
will be associated with the incidence of PROM in 
adolescent pregnancy. The aim of this study is to analyze 
the relationship between maternal age, gravida and 
gestational age with premature rupture of membranes 
in adolescent pregnancy in dr. Doris Sylvanus regional 
public hospital Palangka Raya City, Central Kalimantan.

Method

This study is an analytic observational study. The 
design of this study is cross-sectional. This research 
conducted at Cempaka room, dr. Doris Sylvanus regional 
public hospital Palangka Raya City in Obstetrics and 
Gynecology. The population in the study are all pregnant 
women aged 10 - 19 who undergoing labor in the dr. 
Doris Sylvanus regional public hospital Palangka Raya 
City from January 2017 to September 2018. The number 
of samples in this study is 134 people. The selection of 
samples is done through purposive sampling. 

The research variables consisted of independent 
variables and dependent variables. Independent variables 
consisted of maternal age, gravida, and gestational age. 
The dependent variable in this study is the incidence 
of premature rupture of membranes. Data collection 
is done using secondary data from medical records of 
pregnant women who underwent labor during January 
2017 - September 2018. Data obtained are processed 
and analyzed statistically using the Chi-square test.

Result

Based on medical records from Cempaka room, dr. 
Doris Sylvanus regional public hospital from January 
2017 to September 2018 there is 3,678 give birth 
including labor deliveries and cesarean section. Of these 
deliveries, there are 195 adolescences (5.3%) aged 10 to 
19 years with and without complications. Women with 
adolescence pregnancy who experienced complications 
are 134 adolescences and who did not experience 
complications are 61 adolescences.
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Table 1 Distribution of Frequency of Premature Rupture of Membrane, Maternal Age, Gravida and 
Gestational Age in Adolescent Pregnancy

Variables Amount Percentage

Premature Rupture of Membrane 
Yes
No

60
74

44.8%
55.2%

Maternal Age
10 - 16 Years
17 - 18 Years
19 Years

20
69
45

14.9%
51.5%
33.6%

Gravida
Primigravida
Multigravida

122
12

91%
9 %

Gestational Age
<37 Weeks
37 - 42 Weeks
> 42 Weeks

40
88
6

29.9%
65.7%
4.4%

Based on tab1e 1, it showed that from 134 adolescent pregnancy who experienced complications there are 60 
people (44.8%) experienced Premature Rupture of Membrane (PROM). Adolescent pregnancy mostly occurred in 
teenagers aged 17-18 years with a total of 69 people (51.5%). The gravida status of the most pregnant adolescent is 
in the primigravida group with 122 people (91%). Primigravida is the condition of women who experience pregnancy 
for the first time. Most pregnancies are in the age group of 37 - 42 weeks with 88 adolescents (65.7%).

Table 2 Relationship Between Maternal Age, Gravida and Gestational Age with Premature Rupture of 
Membrane in Adolescent Pregnancy 

Variables
Premature Rupture of Membrane

p-valueYes No
n % n %

Maternal Age
10 - 16 Years
17 - 18 Years
19 Years

11
28
21

18.3%
46.7%
35.0%

9
41
24

12.2%
55.4%
32.4%

0.496

Gravida
Primigravida
Multigravida

55
5

91.7%
8.3%

67
7

90.5%
9.5%

0.820

Gestational Age
Preterm (<37 Weeks)
At term (37 - 42 Weeks)
Post term (> 42 Weeks)

15
43
2

25.0%
71.7%
3.3%

25
45
4

33.8%
60.8%
5.4%

0.960

Based on table 2, from the three maternal age groups, 
the incidence of PROM mostly occurs in adolescents 
aged 17-18 years with a percentage of 46.7%. However, 
the majority of pregnant women who did not experience 

PROM were also found in adolescents aged 17-18 years 
with a percentage of 55.4%. Pregnant adolescents who 
experience premature rupture of membranes mostly 
in primigravida (91.7%), as well as those who do not 
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experience premature rupture of membranes, most often 
in primigravida (90.5%). In the gestational age variable, 
pregnant adolescents who experience premature rupture 
of membranes mostly occur in the age group of 37-42 
weeks (71.7%) and those who did not experience PROM 
mostly at 37-42 weeks of gestation (60.8%).

The results of the statistical test obtained p=0.496 
for maternal age, p=0.820 for gravida and p=0.960 for 
gestational age. This result indicates that there is no 
significant relationship between maternal age, gravida 
status and gestational age with the incidence of PROM 
in adolescent pregnancy in dr. Doris Sylvanus regional 
public hospital Palangka Raya City, Central Kalimantan.

Discussion

Pregnant women under 20 years are a group that 
has a high risk of developing a premature rupture of 
membranes. Pergialiotis (2014) with a retrospective 
study in Greece stated that pregnant women at the age 
of 12-19 years had a 4.6 higher risk of developing a 
PROM than pregnant women aged 20-34 years (8). At 
the age of fewer than 20 years, female reproductive 
organs have not functioned perfectly which resulted 
in less formation of connective tissue and imperfect 
vascularization that formed a thin and weak amniotic 
membrane, that condition could lead to PROM (17).

In this research, from the risk groups of pregnant 
women under 20 years, maternal age variables were 
grouped into three categories to find out which age 
group had a higher risk. The results showed that the 
premature rupture of membranes incidence mostly 
occurs at the age of 17-18 years with a percentage of 
46.7%. However, based on the results of statistical 
analysis, there is no relationship between the premature 
rupture of the membranes and the maternal age. From 
these results, it can be interpreted that the premature 
rupture of membranes can occur in various ranges of 
adolescents age group both younger adolescents and 
older adolescents. 

Premature rupture of membranes that occurred in 
this research, mostly in the primigravida group (91.7%). 
Primigravida is the condition of women who experience 
pregnancy for the first time. The premature rupture of 
membranes in the primigravida group was also reported 
in several studies. Okeke’s study stated that the highest 

incidence of preterm PROM occurs in the primigravida 
group (29.1%) (14). The Endale study also stated that 
the PROM incidence mostly occurs in the primigravida 
group (69.7%) (18).

Shown in the result of statistical analysis, there is no 
relationship between gravida with premature rupture of 
membranes in adolescent pregnancy. From these results, 
it can be interpreted that PROM can occur in both 
primigravida and multigravida groups. The Assefa study 
in Ethiopia showed a similar result to this study that the 
gravida is not a risk factor associated with PROM (19).

Based on gestational age, premature rupture of 
membranes mostly occurs at term gestational age (37 
- 42 weeks) with a percentage of 71.7%. The results 
of this research are in line with Maria’s study which 
stated that PROM mostly occurs at term gestational 
age (46.8%) (15). These results are also in line with the 
theory which states that about 70% of PROM occurs 
at term gestational age (20). At term gestational age, the 
fetus that is conceived gets bigger which causes greater 
intrauterine pressure and the membrane weakens so it 
can be causing premature rupture of the membranes (17). 

The results of the statistical analysis state that 
there is no relationship between gestational age and 
the premature rupture of membranes in adolescent 
pregnancy. From these results, it can be interpreted that 
PROM can occur at various gestational age groups. 
The Assefa study in Ethiopia states similar results 
that gestational age is not a risk factor associated with 
premature rupture of membranes (19).

Conclusion

There is no relationship between maternal age, 
gravida and gestational age with premature rupture 
of membranes in adolescent pregnancy in dr. Doris 
Sylvanus regional public hospital Palangka Raya City, 
Central Kalimantan. The conclusion from this study is 
that the risk of PROM can be felt by pregnant women in 
each age group of adolescents, both younger adolescents, 
and older adolescents. From the gravida variables, it can 
be concluded that premature rupture of membranes can 
occur in mothers who have primigravida or multigravida 
groups. Based on gestational age variables, PROM can 
also be experienced by mothers in each gestational age 
group (preterm, at term, and post-term).
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Abstract

The drinking water that does not fulfill the bacteriological standard will give an impact on human health. If 
it is drunk by the people, the alive pathogenic bacteria will enter into the human intestine again and it will 
cause a disease. Water has a function as the water-washed disease. Ipomoea carnea used as an antibacterial 
alternative in drinking water containing active ingredients such as alkaloids and flavonoids. Aim this research 
was conducted for proving that Ipomoea carnea, as an antibacterial agent, can decrease the bacteriological 
content in drinking water, using an extract of Ipomoea carnea and drinking water source processed by the 
community. The data was collected from the production of Ipomoea carnea  extract made from all parts of 
it i.e. roots, stems, leaves, flowers, seeds, and the mixture of all of those parts by using the maceration with 
96% ethanol, from testing the quality and the quantity of active ingredients such as alkaloids and flavonoids 
in Ipomoea carnea, and from testing the quality of drinking water source using Coliform Most Probable 
Number (MPN). The analysis was done using one-way ANOVA. All parts of Ipomoea carnea could decrease 
the number of bacteria in 100 ml drinking water sample with various doses of Ipomoea carnea extract (0.2 
gram, 0.3 gram, and 0.4 gram). The extract of Ipomoea carnea leaves could decrease the highest number 
of bacteria with a dosage of 0.2 gram by 79.67%. According to WHO and Regulation of MoH-RI No.492/
Menkes/Per/IV/2010 on the Drinking Water Quality Requirements, the number of bacteria should be zero. 
The decrease in extract dosage is required for fulfilling the drinking water quality standards. The decrease 
in the number of germs or bacteriological in drinking water source using Ipomoea carnea can increase the 
quality of drinking water.

Keywords: quality drinking water, antibacterial, Ipomoea carnea

Introduction

Consuming water contaminated by human/animal 
feces will result in the biggest risk related to microbes 
such as microbial infectious disease and cholera. The 
wastewater disposal in waterways and coastal seawater 
is the main source of fecal microorganisms, including 
pathogen. Acute bacterial diarrhea is the most frequent 
public health issue in developing countries. The people 
who suffered from diarrhea are those who are poor and 
having lack of hygiene facilities. The disease caused 
by microbes occupies the first rank compared to other 
deadly diseases in developing countries and in tropical 
countries. Most diseases occur caused by the pathogenic 
microorganisms that result in the death of newborn 
babies and patients. In addition, it causes a dangerous 
condition in developing countries.(1) In Asian and African 
countries, babies are easily infected by microbial disease 

transmitted through water. The disease infected by 
microbes in water also affects the developed countries in 
the U.S. It has been estimated around 560,000 people per 
year suffering from a disease transmitted through non-
hygiene water and 7.1 million people suffer from low-
to-moderate infection. Thereby, it has been estimated 
around 12,000 mortalities annually. Therefore, an 
action or a program such as safe drinking water for all 
is needed and it becomes the main challenge in the 21st 
century. The microbiological control toward drinking 
water should be performed. The basic microbiological 
analysis of drinking water should be conducted regularly 
by performing the testing toward Escherichia coli using 
culture methods. The improvement of ecological and 
behavioral understandings on bacteria of human and 
animal feces in the waterways of the neighborhood area 
should also be conducted.(2) 
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The drinking water that does not fulfill the 
bacteriological standard will give an impact on human 
health i.e. those that contain Salmonella typhosa, 
Shigella dysenteriae, E. coli, and Vibrio comma. Those 
bacteria grow in human intestine and warm-blooded 
animals. If human and animal feces containing such 
bacteria and it enters the water body, the bacteria can 
be alive for several days. If the water is consumed by 
a human, the alive pathogenic bacteria will enter the 
intestine and grow there that can cause disease. Thereby, 
water has a function as a water-washed disease.(3)

According to the WHO standard(4), it has been 
stated that no pathogenic bacteria should be present 
in water. The parameter that has a direct relation to 
health, the microbiological parameter in Indonesia, is 
the parameter based on Regulation of MoH-RI No.429/
MENKES/PER/IV/2010 on the Drinking Water Quality 
Requirements such as E. coli and total coliform bacteria 
per-100 ml sample from the permitted maximum level 
is zero.(5) 

Ipomoea carnea has some functions such as anti-
microbe for Escherichia coli, Pseudomonas aeruginosa, 
Proteus vulgaris, Bacillus cereus, Staphylococcus 
aureus, and Salmonella typhimurium. The part of 
Ipomoea carnea functioned as anti-microbe is its 
leaves. The contents are extracted using acetone such 
as n-hexane, ethyl acetate, acetone, ethanol, and acetone 
fraction.(1) Dibutil phthalate isotalion from stems 
as antibacterial. Seeds contains alkaloids, Lysergol, 
Chanoclavine, Penniclavine and Clymoclavine.(6) 
There thirteen compounds in the leaf part of this plant. 
They are hexadecanoic acid, stearic acid, 1.2 diethyl 
Phthalate, n-octadecanol, octacosane, hexatriacontane, 
tetracontane, and 3-diethylamino-1-propanol.  The 
ethanol to water ratio (80:20) for Ipomoea carnea 
extract contains flavonoids, phenol, and steroids. The 
chloroform extract shows the presence of steroids, 
carbohydrate, alkaloids, phenolic compounds, saponin, 
and xanthoprotein. The leaves, flowers, and seeds of 
Ipomoea Carnea (Convolvulaceae) contains Alkaloid 
Polyhydroxylated.(7) Ipomoea carnea is a plant with 
106 kinds that breed easily and able to adapt in any kind 
of habitat. The growth level, the distribution, and the 
ability to adapt from water to rapid xerophytic habitat 
show that this plant is a potentially invasive species and 
it can cause an ecological disaster.(8) Besides causing the 
problem as weed pasture, Ipomoea carnea potentially 
can be medicinal plants by referring to its phytochemical, 

the pharmacological activities, and the like. In addition, 
it can be used as antibacterial, antifungal, antioxidant, 
antimicrobial, anti-cancer, anticonvulsant, immuno-
modulatory, antidiabetic, hepatoprotective activity, 
anti-inflammatory, anxiolytic, sedative, cardiovascular, 
inhibitory, wound healing, and it can cause toxicological 
effects using its extract.(9) 

This study aimed to proving that Ipomoea carnea, as 
an antibacterial agent, can decrease the bacteriological 
content in drinking water.

Method

This research was an experiment conducted in a 
laboratory. The process of extract production and the 
checking procedure for the quality of the extracted 
content were conducted in the Laboratory of Research 
and Development of Medicinal Plants and Traditional 
Medicine (B2P2TO2T), Ministry of Health of 
Tawangmangu, Karanganyar, Indonesia. The testing 
on the drinking water quality through bacteriological 
analysis using Coliform Most Probable Number (MPN) 
was performed in Environmental Health Department, 
Health Polytechnic of Surabaya, Indonesia. The check 
on the extract content quantity was conducted in the 
Research and Integrated Testing Laboratory of Gadjah 
Mada University.

The drinking water source processed by the 
community was from springs and wells. Ipomoea carnea 
was obtained from Magetan, East Java, Indonesia 
in form of all parts of Ipomoea carnea namely roots, 
stems, leaves, flowers, and seeds (Figure 1). The growth 
level, the distribution, and the ability of Ipomoea carnea 
to adapt from water to rapid xerophytic habitat show 
that this plant is a potentially invasive species and it can 
cause an ecological disaster.(8) Intrumentationts were 
blender, scales, macerator, glass beaker, spatula, oven, 
filter paper, porcelain cup, funnel, rotary evaporator, 
water bath. 

Figure 1. Ipomoea carnea plant: roots, stems, leaves, flowers, 
and seeds.

The checking procedure for the quality of the 
extracted content were conducted using chloroform, 
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and  methanol, for alkaloids, toluen and etylasatat for 
flavonoids with instrumentations namely mokro capiler, 
porcelain cup, mikro pipette, 69 f 254 silica plate and  
uvi 366 lamp. Coliform Most Probable Number (MPN) 
by using Brilliant Green Lactose Bile Broth (BGLB) and 
Lauryl Tryptose Broth (LTB) namely Single Strength 
Lactosa (SST) and Triple Strengt Lactosa (TSL) as 
the materials. Instrumentations were incubator, sterile 
pipette, bunsen, matches, test tubes rack,  test tubes, 
label, ose. Materials checking procedure for the quantity 
alkaloids were HCl 2N, Chloroform, NaOH, BCG 
solution, buffer Phosphate, Nitrogen. Instrumentations 
were scale, magnetic stirrer, 470 nm spectrometer. 
Flavonoids were quercetin, natrium nitrit, aluminium 
chloride, natrium hydroxide, aquades as materilas. 
Instrumentations cuvet, 510 nm spectrometri, test tubes, 
glass beaker. 

The data was collected from the production of 
extract made from all parts of Ipomoea carnea i.e. 
roots, stems, leaves, flowers, seeds, and the mixture 
of all parts using the maceration method with 96% 
ethanol, the testing on the quality and the quantity of 
active ingredients such as alkaloids and flavonoids 
in Ipomoea carnea, and the testing on the quality of 
drinking water source using Coliform Most Probable 
Number (MPN) with the drinking water source and 
water from Regional Water Company (PDAM) that 
had been processed as the sample control. The extract 
was from all parts of Ipomoea carnea with various 
doses (0.2 gram, 0.3 gram, and 0.4 gram) per 100 ml of 
drinking water source sample. The process of Ipomoea 
carnea extract production as shown in Figure 2. The 
roots, stems, leaves, flowers, and seeds were dried 
and refined. This process is called as simplicia. After 
that, it was dissolved in 96% ethanol for 5 days while 
it was being stirred. Next, it was concentrated using a 
rotary evaporator. Then, it was dried using a water bath. 
Finally, the extract is ready to be used. The maceration 
method is an effective method for extracting the sample 
in large number at room temperature by setting the 
duration for the dipping process of the sample in a 
certain solvent. The checking on the quality of active 
ingredients such as alkaloids and flavonoids used Thin-
Layer Chromatography (TLC) using adsorbent material 
namely the thin layer of fine dust coated on a sheet of 
glass, plastic, or metal evenly. The number of active 
ingredients such as alkaloids and flavonoids using 

UV-Vis Spectrophotometer. Furthermore, the checking 
on the bacteriological quality of drinking water done 
through the presumptive test and confirmatory test of 
Coliform Most Probable Number (MPN) as shown in 
Figure 3. 

The data taken from the drinking water of Regional 
Water Company (PDAM), the drinking water source 
processed by the community from the Association of 
Drinking Water Supply (HIPAM), Community Based 
Drinking Water Supply and Sanitation (Pamsimas) 
and Office of Public Works, the data on bacteriological 
check of drinking water and the prevalence of diarrhea 
from Health Agency are used as the secondary data.  

Figure 2. Extraction process

The checking on the bacteriological quality of 
drinking water done through the presumptive test and 
confirmatory test of Coliform Most Probable Number 
(MPN).

Figure 3. MPN process
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The quality testing of drinking water was done 
by testing the differences and the best capability in 
decreasing the number of bacteria or the bacteriological 
of drinking water using Coliform MPN. The statistical 
analysis was done using one-way ANOVA.

Findings

Coliform MPN 

This research used all parts of Ipomoea carnea 
namely roots, stems, leaves, flowers, seeds, and the 
mixture of its roots, stems, leaves, flowers, seeds to 
decrease the number of bacteriological contents in the 
drinking water source. The result showed that 100 ml 
of drinking water source sample and various doses (0.2 
gram, 0.3 gram, and 0.4 gram) of all parts of Ipomoea 
carnea could decrease the number of bacteria. The 
extract of Ipomoea carnea leaves was able to decrease 
the highest number of bacteria with a dosage of 0.2 
gram by 79.67%. According to WHO and Regulation of 
Ministry of Health No.492/Menkes/Per/IV/2010 on the 
Drinking Water Quality Requirements, stating that the 
number of bacteria should be zero.(5) The decrease in the 
number of bacteria by Ipomoea carnea with drinking 
water source and water from Regional Water Company 
as the sample control can be seen in Table 1.

Table 1. Bacteriological test of drinking water using 
various doses of Ipomoea carnea i.e. 0.2 gram, 0.3 
gram, 0.4 gram /100 ml water sample

*The Regulation of MoH-RI-No.492/Menkes/Per/
IV/2010

The Quality of Active Ingredients in Ipomoea 
carnea

The check on the quality of active ingredients in 
Ipomoea carnea was done for figuring out the presence 
of Alkaloids and flavonoids in it. Figure 4 shows 
Alkaloids and Flavonoids with Ultra Violet (UV) in 
roots (a), stems (b), leaves (c), flowers (d), seeds (e), 
and mixture (f). 

Figure 4. Alkaloids and flavonoids in Ipomoea carnea

The elution distance was 8 cm and the result is as 
follows:

Table 2. The presence of active ingredients in 
ipomoea carnea

Ipomoea carnea Alkaloids-(Spot) Flavonoids-(Spot)

Roots
Stems
Leaves
Flowers
Seeds
Mixture

3
3
3
3
3
3

3
3
2
3
2
3

The Quantity of Active Ingredients in Ipomoea 
carnea

The check on the quality of active ingredients 
in Ipomoea carnea was done to find out the level of 
Alkaloids and Flavonoids contained in it.

Table 3. The active Ingredient Content in 
Ipomoea carnea

Ipomoea 
carnea

Total alkaloids 
(µg/g)

Total flavonoids 
(%b/b)

Roots 139.88 4.63

Stems 175.49 5.40

Leaves 3,141.29 11.65

Flowers 216.33 9.75

Seeds 1,039.00 8.13

Mixture 199.80 5.95

Discussion

The result shows that all parts of Ipomoea carnea 
can decrease the number of drinking water bacteria 
using its leave extract. This plant is able to decrease the 
highest number of bacteria. The result of the experiment 
showed that all parts of Ipomoea carnea could decrease 
the number of bacteria in 100 ml of drinking water source 
sample with various doses of Ipomoea carnea (0.2g, 
0.3g and 0.4g). The extract of Ipomoea carnea leaves 
had the highest capability in decreasing the number of 
bacteria with a dosage of 0.2g by 79.67%. The extract 
of its leaves contained active ingredients comprising 
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3,141.29 µg/g of alkaloids and 11.65% b/b of flavonoids 
that was the bigger number than other parts of Ipomoea 
carnea. The capability of alkaloids as antibacterial 
shown by the activity of disrupting the constituent of 
peptidoglycan in the bacterial cell so the wall cell layer 
would not be formed fully and it caused cell lysis. The 
pharmacological activity from flavonoids is as an anti-
inflammatory, antibacterial, analgesics, and antioxidant. 
Flavonoid is a polar compound that is easily dissolved 
in polar solvents such as ethanol, methanol, butanol, 
and acetone. This compound is the biggest group of the 
phenol compound. Phenol compound has an effective 
characteristic in inhibiting the growth of virus, bacteria, 
and fungi. In addition, flavonoid contains the phenolic 
compound. This is a type of alcohol that is acidic so that 
it can be called as carbolic acid and it has a capability 
in denaturing the protein and damaging the cell wall of 
bacteria. Ipomoea carnea can be collected easily since 
it can breed well and adapt in any kind of habitat.(10) 
The antibacterial compounds easier to enter the cells by 
penetrating the bacterial cell wall.(11)

Ipomoea leaf powder extract Carnea family 
Convolvulaceae sub-family fistulose antimicrobial 
activity was tested against n-hexane, ethyl acetate, 
acetone, ethanol and acetone fraction. The study was 
conducted on various gram-positive and gram-negative 
strains (Escherichia coli ATCC-11246; Staphylococcus 
aureus ATCC-6538 P; Salmonella typhimurium ATCC 
23564; Pseudomonas aeruginosa ATCC-27853; Proteus 
vulgaris ATCC-13315; Bacillus cereus ATCC-11778).(1) 

The bacterial can found in places such as soil, water 
and air. Activity carried the bacteria can be controlled 
by the inhibition or killing physically and chemically. 
Antibacterial can inhibit or kill and control the bacterial 
cell growth and metabolism of bacterial that are harmful 
aims to prevent the spread of disease and infection also 
the decay and destruction of material by bacteria.(11)

Conclusion

All parts of Ipomoea carnea can decrease the number 
of drinking water bacteria using its leave extract. This 
plant is able to decrease the highest number of bacteria. 
Alkaloids and flavonoids are the active ingredients 
contained in Ipomoea carnea. The decrease in the dosage 
of Ipomoea carnea extract is required since the number 
of the bacteriological of drinking water should fulfill the 
drinking water standard. The action of decreasing in the 

number of the bacteriological of drinking water source 
using Ipomoea carnea can increase the drinking water 
quality.
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Abstract

Objective:-The goal of this research was to observe the effect of tobacco on cortisol, levels of testosterone 
in smokers, and whether cortisol correlated with testosterone levels. Also, if there is relationship between 
serum cortisol levels and the duration of smoking.

Method: - This research has been carried out at the University of Diyala in Diyala Province, at the period 
from March 2018 to June 2018. The research included (63 man) cases with age range (17-67) years. The 
cases were classified in two groups, (53 man) smoker people and (10) Non-smoker people.

Results: - The mean of serum cortisol levels were significantly higher in smoker than non-smoker. In 
addition, cortisol has high significant relationship with duration of smoking in smoker people (p=0.001). 
However, there was no significant difference in testosterone mean between smoker and non-smoker. Also, 
testosterone has negative but not significant correlation with age, BMI and cortisol.

Conclusion: - In this study, smokers and nonsmokers had similar mean values of Age, body mass index 
(BMI). However, levels of cortisol were significantly higher in smoker than non-smoker. Also, it has high 
significant relationship with duration of smoking. On other hand, the level of testosterone has no significant 
difference between smoker and non-smoker. Also, it has negative correlation with age, BMI and cortisol.

Key Words: - Cortisol; Testosterone; Smoking; Body Mass Index; Duration of Smoking.

Introduction

The wide range of biological effects human health 
as consequence of tobacco smoking. In addition to this 
fact the modification of lipid profiles, stimulation of 
vasomotor dysfunction, the stimulation of vasomotor 
dysfunction, and carcinogenic processes [1].

Inflammatory effects has been noted by smoking, 
causes tumour necrosis factor α, elevated in leukocyte 
counts, and it connected with increases level of 
inflammatory markers for example interleuk in (IL) 6, and 
C-reactive protein. Moreover, it has reduced fibrinolysis, 
increased blood viscosity, and stimulates platelet 
hyperaggregability. Also, nicotine smoking and tobacco 
have marked effects on endocrine function [2]. Kellar et 
al observed that the nicotine have some binding sites 
with the paraventricular nucleus of the hypothalamus 
[3]. Pickworth and Fant approved that nicotine effects 
the endocrine as the result for combination of activity 

at postsynaptic cholinergic sites which highly control 
corticotrophin releasing factor (CRF). Besides, the 
action of presynaptic on monoaminergic neurons [4].

In fact, the studies done by Gilbert et al and 
Kirschbaum et al showed that the response appears need 
intensive intake, including more than one cigarette [5][6]. 

As a minimum, there are three important reasons to 
explain the relationship between smoking and cortisol. 
First, the HPA axis is involved in addictive processes. 
Second, cortisol may intercede some smoking effects 
on health results such as metabolic syndrome and 
the cardiovascular disease. Because of high levels of 
cortisol have a variety contrary on biological processes 
related to health for long time, including central 
adiposity, reproductive function, bone mineral density, 
lipid profiles, central adiposity and immune function [7].

Third, psychological stress have highly effect on 
cortisol.

DOI Number: 10.5958/0973-9130.2019.00386.4 



 Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4        774       

Smokers are fail in quit smoking that because it 
cessation is very stressful for many of them [8].Cortisol 
has directly role in this process, and that changes in 
cortisol resulting smoking quit may predict early relapse 
[3]. The researches topic is evaluation of the effect of 
smoking on erectile dysfunction [9] or semen quality [10].

Researches frequently confirmed that increase in 
both total and free levels of serum testosterone in smoker 
[11]. However, some studies observed that decreased 
testosterone levels and showed changes in expression of 
enzyme in main tissues androgen production [12]. Many 
of diseases and conditions, for example the metabolic 
syndrome, depression, obesity, cardiovascular disease, 
stroke , osteoporosis, type-2 diabetes and cardiovascular 
disease linked to testosterone levels some  studies have 
previously reported.

Furthermore, previous studies have proved that 
males with low bioavailable testosterone levels and free 
testosterone are at a higher danger of death. As well, 
testosterone can escalate the danger of cardiovascular 
opposing events. To decrease the risks mentioned above 
and another hormone-related conditions, it is very 
essential that causes affecting levels of hormone be 
recognized.

The study is focused on two issues. First one is 
the differences between smoker and non-smoker men 
form serum levels of cortisol and testosterone point of 
view, Do smoker have normal, higher or lower level 
of cortisol and testosterone?. Where the second issue 
is the correlation between serum levels of cortisol and 
testosterone and some variable. 

Material and Method 

This research has been carried out at the University 
of Diyala, at the period from March 2018 to June 2018. 
The research included (63 man) cases with age range 
(17-67) years. The cases were classified in two groups, 
(53 man) smoker people and (10) Non-smoker people. 
In the morning (9:00 – 10:30) five milliliters (mL) blood 
sample was collected and transferred to one 5 ml labeled 
tubes. Samples were centrifuged at (3000 rpm) for (15 
min) and stored at (-20°C) until use. The male involved 
in this research did not have any serious endocrinopathy.

 BMI = weight / (height)2 (height in cm and weight 
in kg) for all samples were measured and calculated by 
same investigator and tools . At the level of umbilicus 

a waist circumference was measured. Cortisol 
quantitatively determined in smoker and non-smoker 
samples by means of competitive ELISA test using 
commercially available kits. Glucose and testosterone 
were measured by Cobas Integra 400 Plus. Blood 
pressure was measured indirectly using a stethoscope 
and sphygmomanometer consisting of a mercury 
column pressure gaugea and blood pressure cuff. Blood 
pressure (both systolic and diastolic) were documented 
in mm Hg. Hypotension was defined as a diastolic blood 
pressure _90 mm Hg or treatment of hypertension, a 
systolic blood pressure_140 mm Hg [13].

Ethical Considerations: All subjects were given 
clear explanations regarding the methodology of the 
research. The present study was confirmed by Baquba 
Hospital. The subjects were included in the study after 
they agreed involved in the study with one condition, 
will not put their names in this work.

Results and Dissociation 

Table (1) show that the general characteristic of 
(53) smoker were similar to (10) non-smoker in the 
mean of age in years   (31.06 ± 1.77) (32.00 ± 3.58) 
respectively. These result are agreement with the results 
reported by Al Toma et al [14].  While, the mean ± SE 
of body mass index (BMI) for smokers and non- smoker 
was (26.69 ± 1.88) and (26.66 ± 1.52) respectively. This 
was obviously indicated that BMI for smoker and non-
smoker are similar. These findings are agreement with 
the study done by Al Toma et al [14]. However, this result 
disagreement with the result done by Twardella and his 
research group [15].  

Compering between smoker and non-smoker by 
mean Systolic (SBP (mmHg), the study observed that 
smoker had higher mean SBP than non-smoker and 
there was a significant difference                  (P = 0.01). 

 Nakamura et al. demonstrated that smoking and 
SBP have a synergistic effect that indicated the smoking 
is increased the risk related with a 10-mm Hg increase 
SBP by around 15 percentage points [16]. Nonetheless, 
there is no significant difference in testosterone mean 
between smoker and non-smoker. Many studies shows 
that the levels of testosterone in male is no significant 
differences between smokers and non-smokers [17] [18].  
Although, there another studies reported that the level 
of testosterone has increased in smoker male compared 
to non-smokers [19] [20].
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Conversely, we got that higher significant cortisol 
mean of smoker than non-smoker (128.67 ± 7.88) 
(3.70 ± 0.42) (P = 0.01). The investigation done by 
Kirschbaum et al, which studied 10 smokers the samples 
were collected for 12 h every 20 min for one day. They 
observed that cortisol level was higher in smokers versus 
non-smokers [21].  Field and his research group randomly 
studied a large sample of men in middle-aged of middle- 
in the USA. They demonstrated that concentrations of 
cortisol were elevated in smokers compared with non-
smokers [22].

On the other hand, the research done by Handa et 
al showed that Japanese smoker men with middle-aged 
had lower morning concentration of cortisol plasma 

than non-smoker [23].

Also, Gossain et al, Kirschbaum et al. proved that 
no significant difference in the level of cortisol between 
smoker and non-smoker [24] [25]. Yeh and Barbieri studied 
15 non-smoker and 10 smoker premenopausal women. 
They got through 24 h there was no significant difference 
in the level of cortisol in urine [26]. Whereas, there were 
no significant difference in mean of glucose for smokers 
compered to non- smoker. Our result in agreement with 
studies done by Swislocki et al [27] and Thomas et al 
[28], they observed no significant correlation between 
nicotine levels and glucose since some components 
of tobacco smoke lead nicotine-induced to damage of 
glucose tolerance.

Table 1 : Characteristics of study subjects

Patients marker Smoker (53)
Mean ±SE

Non Smoker (10)
Mean ±SE Comparison by significant

Age 31.06 ± 1.77 32.00 ± 3.58 0.8

BMI 26.69 ± 1.88 26.66 ± 1.52 0.1

Waist 36.23 ± 0.61 37.82 ± 1.33 0.3

Diastolic (DBP) 7.71 ± 0.12 8.00 ± 0.0 0.3

Systolic (SBP) 13.17 ± 0.22 12.00 ± 0.0 0.01

Testosterone 3.64 ± 0.29 3.70 ± 0.42 0.9

Cortisol 128.67 ± 7.88 66.73 ± 5.49 0.01

Glucose 5.82 ± 0.29 5.36 ± 0.25 0.5

Duration of smoking(years) 10.73 ± 1.6 - NS

Number of cigarettes 27.37 ± 2.42 - NS

The serum cortisol levels classified according to duration of smoking need are shown in Table (2).

Cortisol has high significant relationship with duration of smoking in smoker people (p=0.001). Eventually, 
cortisol’s production is caused by HPA cascade which start by stimulate cholinergic receptors as nicotine show. 
Therefore, decreasing the level of nicotine after the abstinence of tobacco lead to reduce cortisol levels [29][30][31][32].
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Table (2) Cortisol Level in Smoker People Aged (17-67) Years Divided by Duration of Smoking

Subject Cortisol (ng/ml)
Duration of Smoking

1-3 years 4-6 years 7- 10 years ≥ 11 years

Smoker

Number 10 19 7 16

Mean ± SD 58.20 152.21 155.29 133.13

ANOVA Probability < 0.05 Significant

DF 3

Sig 0.001

Table (3) show that testosterone has a negative correlation but not significant with duration of smoking in smoker 
people (r= -0.113 p<0.05). 

Some theories indicate that serum level of testosterone effect by cigarette smoking through   different mechanisms 
[33] [34]. Briggs has recommended that carbon monoxide (CO) inhibition of Leydig cell micro somal hydroxylases 
which lead to decreased testosterone biosynthesis. For example, androgen biosynthesis need to cytochrome P450-
dependent reactions which inhibits by carbon monoxide [29]. 

Yardimci et al observed that testosterone biosynthesis decreasing by cigarette smoking. They studied Leydig 
cells and the effects of long-term cigarette smoking [35].

Table 3 : Correlations between Serum Testosterone Concentration and Duration of smoking(years)

Testosterone

Duration of smoking(years)

R -0.113

Sig. 0.4

N 53

Figure (1) show that positive correlation between number of cigarette and serum cortisol concentration in smoker (r= 0.086, p 
>0.05). 
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Figure (2) show that negative correlation but not significant between testosterone and serum cortisol concentration in smoker 
(r=-0.104, p >0.05). Generally, men have high level of cortisol and a significant drop in their testosterone. 

In Table (4) show that the negative correlation between testosterone level and age, BMI and waist for smoker. 
The testosterone level progressively decreases as men get older. Consequently, this decreasing level can cause variety 
of vicissitudes such as reduce motivation of six. Some reports have been suggested that there is possible relation 
between some factors, including BMI, age, cigarette smoking and physical action with hormone levels.  

Tajar A, Derby CA, Shiels MS, Svartberg J, Harman SM, Feldman HA, Liu PY and their research group supposed 
that nearly 34.8% [35,36 ] of male worldwide are addiction to smoke[36 ]. 

Table (4) correlation between parameters  and   Testosterone   for smoker

Age

Testosterone

R -0.103

Sig. 0.461

N 53

BMI

R -0.138

Sig. 0.324

N 53

Waist 

R -0.136

Sig. 0.332

N 53

Source of Funding- (myself)
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Abstract

Background: Recent studies have shown that a high Red blood cell distribution width (RDW) has significant 
prognostic value in patient with acute myocardial infarction, heart failure, and pulmonary hypertension. 
Moreover elevated RDW has been observed in patient with acute pulmonary embolism.

Aim of the Study: To evaluate the role of red blood cell distribution width in the diagnosis of acute 
pulmonary embolism.

Patients and Method: This study is a case control study conducted in the emergency department of Al-Sader 
teaching hospital in Al Najaf City, during the period from March to December 2017. The study enrolled 31 
patients who were diagnosed with acute pulmonary embolism by CT pulmonary angiography and 61 healthy 
controls. RDW is measured by CELL-DYN Ruby hematology analyzer machine for all participants.  

Results: The mean of RDW values for the patients was significantly higher than that of controls, 14.26 ± 
1.52 and 12.85 ± 0.84, respectively, (P<0.001). 

The receiver operating characteristics (ROC) curve revealed that RDW is a good predictor of pulmonary 
embolism, with a sensitivity of 80.3%, specificity of 77.4%, and accuracy of 79% at the optimal RDW cutoff 
point of 13.2%.

Conclusion: RDW measurement may provide a non-invasive and cheap blood test that aids in the diagnosis 
of suspected acute PE in the emergency department.

Keywords: Pulmonary embolism, CT pulmonary angiography, RDW.

Introduction

Pulmonary embolism (PE) is a blockage in the 
pulmonary artery or one of its branches (1). PE is a 
common and potentially lethal condition and accounts 
for about 1% of all patients admitted to hospital (2). 

PE is classified into acute PE when the patient 
presents with sudden onset dyspnea or syncope, and 
chronic PE which is defined as a mean pulmonary-artery 
pressure greater than 25 mm Hg that persists 6 months 
from the diagnosis of pulmonary embolism (3). 

The following investigations can be used for 
diagnosis of PE: 

1. D-dimer reflects the ongoing activation of the 
clotting system. Its sensitivity is >95%. However, 
d-dimer assay is not specific for PE (2, 4).

2. Arterial blood gases (ABG) typically show a 
reduced PaO2 with normal or low PaCO2 and respiratory 
alkalosis, however, they may be normal in mild PE (5). 

3. Serum troponin I and troponin T are elevated 
in 30 to 50 % of patients with moderate to massive 
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pulmonary embolism (6). 

4. Electrocardiogram (ECG ) is often normal in 
patient with PE. The most common ECG finding is sinus 
tachycardia, other changes like S1-Q3-T3 pattern, new 
right bundle branch block, and right axis deviation are 
present in only 30% of patients with massive PE (7). 

5. Chest X-ray is useful in excluding other 
pulmonary conditions, however, well-established 
abnormalities that may be seen include focal oligemia 
(Westermark’s sign), and peripheral wedged-shaped 
opacity (Hampton’s hump) (3).

6. CT pulmonary angiography (CTPA) is the 
principal imaging test for the diagnosis of PE as it has 
high sensitivity 83% and high specificity 96% (8). 

7. Ventilation–perfusion scanning has become a 
second line diagnostic test for PE after CT pulmonary 
angiography (2). 

8. Duplex ultrasound of the leg veins remains the 
investigation of choice in patients with suspected PE, to 
confirm DVT (9).  

9. Pulmonary angiography is reserved for patients 
in whom an interventional procedure such as catheter-
directed thrombolysis is planned (3).

10. Echocardiography. Only 30 to 40 % of patients 
with PE have abnormalities suggestive of acute PE 
like right ventricular enlargement and Tricuspid 
regurgitation(10).

Red blood cell distribution width (RDW) is a red 
blood cell parameter that measures the spectrum of 
variation in red blood cell size and it is calculated as a 
part of a standard automated complete blood count.  Red 
blood cells usually have a standard diameter of about 
6-8 μm (11).

 Depending on the type of hematology analyzer 
instruments, RDW is reported statistically as coefficient 
of variation (RDW-CV) or as standard deviation (RDW-
SD). RDW-SD is measured by calculating the width 
of RBC (in femtoliter) at the 20% height level of the 
RBC size distribution histogram. While RDW-CV 
(express in %) is calculated from standard deviation of 
RBC volume and MCV as follows: RDW-CV (%) = 1 
standard deviation of RBC volume/MCV x 100% 

The reference values for RDW are RDW-SD 39-46 
fL, and RDW-CV 11.6-14.6%. Reference ranges may 
vary depending on the individual laboratory (12).

Recent studies have shown that a high RDW is not 
only associated with hematologic disorders but also 
has significant prognostic value in patient with acute 
myocardial infarction, heart failure, and pulmonary 
hypertension (13). 

The exact mechanisms underlying the 
pathophysiological effect of elevated RDW in patients 
with PE are not well unknown, but oxidative stress, 
poor pulmonary function and inflammation have been 
suggested to have a role (14).

The aim of this study was to evaluate the role of red 
blood cell distribution width in the diagnosis of acute 
pulmonary embolism.

Patients and Method

This study is a case control study conducted in the 
emergency department of Al-Sader teaching hospital 
in Al Najaf City, during the period from March to 
December 2017.

Patients

A total of 31 patients with acute pulmonary 
embolism, diagnosed by CT pulmonary angiography, 
were included in this study. Their age ranging between 
(21-80) years. 

Control

The control group consisted of 61 apparently 
healthy persons from the relative of the patients, their 
age and sex were matched with the patient group. 

Exclusion criteria

Anemia, renal impairment, and allergy to contrast 
dye 

Ethical approval

Verbal consent was obtained from all participants.

Hematological assay

Two milliliters of venous blood was taken from 
all patients and controls and drawn into a vacutainer 
tube containing EDTA as an anticoagulant to measure 
complete blood count and RDW by CELL-DYN Ruby 
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hematology analyzer machine. The reference range for 
RDW-CV in the hospital laboratory was 11.9 -14.0 %. 

CT pulmonary angiography 

CT pulmonary angiography was performed to all 
patients by Medrad Stellant CT injection system in 
supine position after injection of 60 mls of iodinated 
contrast media with concentration of 350mg/ml and rate 
of 4.5 ml/second. The patients hold breath during the 
examination and the study start by automatic triggering 
when the pulmonary artery density reaches 180 HU, 
the diagnosis of PE depends on visualization of an 
intraluminal filling defect in the pulmonary arteries or 
their branches in more than one projection.

Statistical Analysis

Data of the patients and controls were transformed 
into computerized data form and analyzed using a 
statistical software; the statistical package for social 
sciences (SPSS), version 24, IBM, USA, 2013. 

Descriptive statistics were presented as mean, standard 
deviation (SD), frequencies (No.) and proportions.  
Chi square test used to compare frequencies. Student’s 
t-test used to compare two means between patients and 
controls.

Receiver Operating Characteristics (ROC) curve 
analysis was used to assess the validity of RDW as 
predictors of pulmonary embolism. Area under the 
curve (AUC) was calculated, (ranger 0 – 100%), AUC 
more than 50% (0.5) indicates the ability of a test to 
predict the outcome, the larger AUC the test, the stronger 
prediction.

Results

The studied groups included 31 patients with 
pulmonary embolism and 61 persons as controls, 
mean age was 50.7 ± 12.8 years and 49.5 ± 11 years, 
respectively. No statistically significant differences 
were found between both groups regarding age and 
gender. (Table 1).

Table 1. Age and gender distribution of the studied groups

Variable
No.

Patient 
(n = 31)

Control 
(n = 61) P. value

% No. %

Age (year)
Mean±SD 50.7 (12.8) 49.5 (11.0) 0.63 ns 

Gender Male 12 38.7 33 54.1
 0.16
ns

 Female 19 61.3 28 45.9

The mean RDW values of the patients was significantly higher than that of controls, 14.26±1.52 and 12.85 ± 
0.84, respectively, (P<0.001). (Table 2).

Table 2. Comparison of RDW values between the patients and controls.

RDW Patient 
(n = 31)

Control 
(n = 61) P. value

Mean±SD 14.26 (1.52) 12.85 (0.84) < 0.001*

Minimum 11.60 11.6

Maximum 18.40 14.80

* significant difference
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Furthermore, when we compared RDW values between patients and controls in different age group, also there 
was significant differences at each age group, hence, the possible effect of age on the RDW values could be excluded 
in both studied groups. (Table 3).

Table 3. Comparison of mean RDW values of patients and controls according to age

Age (year)

Patient 
(n = 31)

Control 
(n = 61) P. value

Between 
groups

No.
RDW

No.
RDW

Mean SD Mean SD

≤ 40 7 14.28 1.56 12 13.00 0.89 0.035 *

41 - 50 10 14.37 1.33 24 12.80 0.78 < 0.001*

51 - 60 9 13.9 1.39 16 12.93 0.85 0.032*

> 60 5 14.56 2.35 9 12.56 0.98 0.047*

*: significant difference, ns : no significant difference

Similarly there was a statistically significant differences in RDW values between patients and controls according 
to the gender, where the mean of RDW values was higher in male patients than male controls. (Table 4).

Table 4. Comparison of mean RDW values of patients and controls according to gender

Gender

Patient 
(n = 31)

Control 
(n = 61) P. value

Between 
groups 

No.
RDW

No.
RDW

Mean SD Mean SD

Male 12 13.70 0.92 33 13.02 0.84 0.023*
 

Female 19 14.62 1.53 28 12.65 0.81 < 0.001*

     *: significant difference, ns : no significant difference

Assessment of RDW values, using the receiver 
operating characteristics (ROC) curve, revealed that 
RDW is a good predictor of pulmonary embolism, with 
a sensitivity of 80.3%, specificity77.4%, and accuracy 
of 79% at the optimal RDW cutoff point of 13.2%. 

Moreover, the likelihood ratio was 3.55, indicated that 
patients with pulmonary embolism were about 3.5 folds 
more likely to have elevated RDW, (P. value < 0.001), 
(Figure 1), (Table 5).
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Figure 1. ROC curve for the assessment of RDW level in 
prediction of acute pulmonary embolism.

Table 5. Validity parameters for the ability of 
RDW values in predicting pulmonary embolism

Parameter Value

Sensitivity 80.30%

Specificity 77.40%

Accuracy 79.0%

Positive Predictive Value 87.50%

Negative Predictive Value 66.70%

Positive Likelihood Ratio 3.55

   Optimal  RDW cut-off point 13.2%

Discussion

The diagnosis of acute PE can be difficult because 
of the nonspecific signs and symptoms. Some blood 
parameters may be used as readily available and cost-
effective in the diagnosis of PE but at present, there is 
no reliable diagnostic blood test for definitive diagnosis 
of PE (15).

Red blood cell distribution width (RDW) is 
a quantitative measure of the variation in the size 
of circulating RBC with higher values reflecting 
greater heterogeneity in cell sizes (11).  RDW is 
significant prognostic parameter prognosis in many 
cardiopulmonary disorders such as ischemic heart 

disease, heart failure and pulmonary hypertension (16).

In the present study the mean RDW values of the 
patients was significantly higher than that of controls,  
14.26 ± 1.52 and 12.85 ± 0.84, respectively, and this 
result is consistent with result of   Erdal İN et al(17) who 
found mean RDW of PE patients was 15.7% versus 
14.1% for controls, and Ahmet Celik et al (18)whose 
mean RDW was 15.9% for PE patients versus 14.8% 

for controls  while  Giuseppe  Lippi MD et al(19) found 
the mean RDW 14.5% for patients versus 13.6% for 
controls which is almost similar to Sehmus Ertop et al(20) 
in whom the mean RDW of patients was 14.55% versus 
12.8% for controls.

By using the receiver operating characteristics 
(ROC) curve  we found that RDW is a good parameter 
for diagnosis pulmonary embolism, with a sensitivity of 
80.3% and specificity of 77.4%, while the accuracy was 
79%  at the optimal  RDW  cutoff point of 13.2%  and  
this is agree with Erdal İN et al (17), who demonstrate that 
optimal cut-off value for RDW when predicting acute 
PE is 13.45% with sensitivity of 79%  and specificity 
of 52%.

It is not clear whether high RDW is the cause or 
the result of PE, there are many hypotheses to explain 
that, one of them is the greater heterogeneity in cell 
size could increase viscosity and impair blood flow, 
leading to stasis, one of the main risk factors for 
venous thrombosis(21). Another hypothesis mention that 
PE associated hypoxia will stimulate erythropoietin 
secretion from the peritubular interstitial cells of the 
kidneys, and this hormone will act on bone marrow 
and promotes erythropoiesis leading to the release of 
immature reticulocytes into the circulation and result in  
anisocytosis of the erythrocytes and subsequent higher 
RDW, this hypothesis can explain the increased  RDW 
as a result of PE(22), while other hypothesis suggests that 
ischemia of PE increases the amount of free oxygen 
radicals which changes the form of erythrocytes and 
results in elevated RDW values(23).

Conclusion

RDW measurement may provide a non-invasive and 
cheap blood test that aids in the diagnosis of suspected 
acute PE in the emergency department.
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Abstract 

Objective: The World Health Organization encourages the use of fixed-dose combinations (FDC) of 
rifampicin, isoniazid, pyrazinamide and ethambutol for the treatment of TB. This study was aimed 
to determine the rate of medication adherence of the patient with indicators including right dose, right 
frequency, right interval, right time to take the medication, and right duration of drug therapy.  

Method: This cross-sectional study applied self-reported questionnaire as the research instrument that 
was administered to a total of 249 TB patients at primary health care centers in Surabaya, Indonesia. This 
questionnaire uses the Guttman scale consisting of statements about patient behavior in taking FDC drugs. 
Completing this questionnaire was accompanied by the researcher after the patient received an explanation 
before approval and filled out informed consent. Data collection was carried out for 3 months from July to 
September 2018. The data analysis using Statistical Product and Service Solutions (SPSS) version 18 for 
Windows.

Results: Based on research data, there were 103 (41,37%) patients of total 249 TB patients who met the 
adherence of the FDC antituberculosis drugs therapy regimen with five indicators including right dose, right 
frequency, right interval, right time to take the medication, and right duration of drug therapy. 

Conclusion: Medication of the FDC antituberculosis drug is not only taken by mouth but must be taken 
according to the indicator of therapeutic regimen including right dose according to the number of caplets, 
right frequency as the amounts of TB medicine caplets every time, right interval at the same time every time, 
right time to take the medication in 2 hours before meal or 4 hours after meal on an empty stomach, and right 
duration of drug therapy as scheduled.

Keywords: therapeutic regimen, patient ‘s adherence, tuberculosis patient, primary health care center
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Introduction

Tuberculosis (TB) is still one public health problem 
in the world. Globally, in 2017 there were 10 million 

people suffering from TB with 5.8 million of the patients 
were male, 3.2 million female, and 1 million children. 
There are many cases of TB in all countries with 90% 
of TB cases suffered by adults over the age of 15 years 
and 9% of TB cases suffered by people with HIV. In 
Indonesia, TB cases rank third in the world. The biggest 
TB cases in the world are in India 27%, China 9%, 
Indonesia 8%, Philippines 6%, Pakistan 5%, Nigeria 
4%, Bangladesh 4%, and South Africa 3%. These eight 
countries, and 22 other countries, are included in 30 
countries with a high burden of TB, comprising 87% of 
TB cases in the world. A total of 6% of TB cases in the 
world also occur in Europe 3% and America 3%.1 Of the 
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total TB cases in 2017 in all provinces in Indonesia, it 
turns out that East Java Province is ranked second with 
48,323 total TB cases after West Java Province with 
78,698 TB cases.2 Surabaya ranked first in East Java 
with 5,428 TB cases in 2016.3,4 Therefore, this study 
was conducted in the city of Surabaya.

Effectiveness of tuberculosis (TB) medication 
depends mainly on two factors, namely the efficacy of 
the medication and the rate of medication adherence of 
the patient.5 The World Health Organization encourages 
the use of fixed-dose combinations (FDC) of rifampicin, 
isoniazid, pyrazinamide and ethambutol for the 
treatment of TB. The main advantages of such FDCs 
are the simplification of procurement and prescribing 
practices and the protection they afford against the 
potential selection of rifampicin-resistant strains of 
Mycobacterium tuberculosis.6 The government’s role in 
controlling TB disease is indicated by the provision of 
fixed-dose combination (FDC) antituberculosis drugs at 
each primary health center in Indonesia. The primary 
health care center is the first level health service for the 
people in Indonesia.7,8 

TB treatment is given in long term therapies, in two 
stages, ie 2 months intensive stage and the next 4 months 
advanced stage. Tuberculosis is a chronic disease with 
the key treatment is adherence to medication. The 
following definition of chronic diseases: ‘’Diseases 
which have one or more of the following characteristics: 
they are permanent, leave residual disability, are caused 
by nonreversible pathological alteration, require 
special training of the patient for rehabilitation, or may 
be expected to require a long period of supervision, 
observation or care’’.9 Drug therapy in chronic diseases 
requires a long time so medication compliance is very 
important. ‘’Drugs don’t work if people don’t take 
them’’. This observation made by former Surgeon 
General C.Everett Koop in his keynote address at a 
symposium on Improving Medication Compliance 
provides a clear statement of one of the consequences 
of non-compliance.10 The probability of occurrence 
of non-compliance of patients during TB treatment is 
huge. Non-compliance can be caused by a long period 
of therapy, polypharmacy in patients with TB, expensive 
cost of therapies, and adverse drugs reaction (ADR).7,8 

The risk factors of non-compliance may result from 
the factors of the disease, the therapeutic regimen, and 
the interaction with health care providers. Medication 
must be taken according to the therapeutic regimen. 

The factor of therapeutic regimen includes the multiple 
types of drugs (polypharmacy), drug frequency which is 
difficult to comply, too long duration of therapy, adverse 
drug reaction, the patient feeling as have been cured, 
medical expenses, the method of drug use, and the drug 
taste. 10  

Compliance includes two different aspects: dose-
taking and dose-timing reflected by taking compliance 
and timing compliance. The two different aspects were 
defined in this study as follows. Taking compliance is the 
proportion of days in which the prescribed dose regimen 
was taken as prescribed or as the proportion of tablets 
taken. Timing compliance is the proportion of prescribed 
doses taken within ± 25% of the prescribed interval. 
Compliance was also calculated by counting the number 
of pills left in the container and the number of days of 
delay in getting a refill medication (refill compliance). If 
the patient was too early for his or her refill the tablets 
to be consumed were reduced. The therapeutic regimen 
includes right dose, right frequency, right interval, right 
time to take the medication, and right duration of drug 
therapy.5 

Most health care providers use the term “compliance” 
instead of “adherence,” although these concepts are 
quite different. Compliance has been defined as the 
extent to which a person’s behavior coincides with 
medical advice. Adherence has been defined as the 
active,  voluntary, and collaborative involvement of the 
patient in a mutually acceptable course of behavior to 
produce a therapeutic result.9,11 This research then uses 
the term adherence. This study was aimed to determine 
the adherence of the FDC antituberculosis drugs 
therapy regimen with indicators including right dose, 
right frequency, right interval, right time to take the 
medication, and right duration of drug therapy.

Material and Method

The Ethical Approval for this research was published 
by the Health Research Ethics Commission, Faculty 
of Public Health, Universitas Airlangga. Furthermore, 
research permit were submitted to Surabaya City Health 
Service. Data collection is carried out for 3 months 
from July to September 2018. The study population 
was patients with tuberculosis who received FDC 
antituberculosis drugs at 63 primary health care centers 
in Surabaya in July to September 2018. The samples 
were 249 TB patients who received FDC antituberculosis 
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drugs at 63 primary health care centers in Surabaya in 
July to September 2018. The inclusion criteria were TB 
patient’s at least 13 years old (not children), willing to 
become respondents, communicates well, or are still 
getting FDC antituberculosis drugs. 

Data source of this research was primary data, ie 
the data collected by the researchers based on the results 
of the study. This cross-sectional study applied self-
reported questionnaire as the research instrument that 
was administered to a total of 249 TB patients who 
received FDC antituberculosis drugs at 63 primary health 
care centers in Surabaya, Indonesia. This questionnaire 
uses the Guttman scale consisting of statements 
about patient behavior in taking FDC drugs with five 
indicators including right dose, right frequency, right 
interval, right time to take the medication, and right 
duration of drug therapy. Completing this questionnaire 
was accompanied by the researcher after the patient 
received an explanation before approval and filled out 
informed consent. 

Each indicator is described in a favorable statements 
and unfavorable statement. Favorable statements is the 
respondent’s answer that indicate patient’s behavior 
to support the adherent idea, while the unfavorable 
statement is not supporting the statement idea. 
The method of statement measuring of adherence 

medication indicators questionnaire that each correct 
answer from favorable statements is worth 1 (yes) and 
the wrong answer is 0 (no). Each correct answer from 
unfavorable statements is worth 1 (no) and the wrong 
answer is 0 (yes). The total value with this data ratio 
scale is the value of adherence medication indicators 
from the TB patients. Adherence to therapeutic regimen 
in TB patients is indicated by a total score of 10 of self-
reported questionnaire. Non-adherence is indicated if the 
total score is less than 10. Each indicator with favorable 
statements and unfavorable statements has a minimum 
value of 0 and a maximum value of 2. Data analysis of 
the study was carried out using Statistical Product and 
Service Solutions (SPSS) version 18 for Windows.

Findings

In 63 primary health care centers in Surabaya, 
Indonesia, there were 173 (69.48%) patients of total 249 
TB patients in productive age of <20-50 years. The data 
are in line with those in the literature that about 75% 
of the productive age group suffer from tuberculosis. 
Productive age group is people who belong to 
economically productive workforce.5,6 Mapping in 249 
TB patients in this study showed that 125 (50.20%) 
patients who received 4-FDC antituberculosis drugs 
and 124 (49.80%) patients who received 2-FDC 
antituberculosis drugs. 

Table 1. Demographic data of TB patients respondents at primary health care centers

Characteristics of TB patients respondents n (%)
N=249

Sex
Female
Male

110 (44.18%)
139 (55.82%)

Age
Productive age (< 20 – 50 years)
Non-productive age (>50 years)

173 (69.48%)
76 (30.53%)

Education
No formal education
Not finishing elementary
Elementary school
Junior high school
Senior high school
Higher education

8 (3.21%)
7 (2.81%)
51(20.48%)
47 (18.88%)
119 (47.79%)
17 (6.83%)
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Occupation
Unemployed
Students
Household mothers
Government employees
Private workers
Entrepreneurs

40 (16.06%)
21 (8.43%)
52 (20.88%)
3 (1.20%)
64 (25.70%)
69 (27.7%)

TB Drug Stages
Intensive Stage (4-FDC antituberculosis drugs) 
Advanced Stage (2-FDC antituberculosis drugs)

125 (50.20%)
124 (49.80%)

Table 2. Measurement of indicators of FDC antituberculosis drugs therapy regimen in TB patients 
respondents

Indicators of FDC antituberculosis drugs 
therapy regimen

Achievement Score (N=249) Number of TB 
patients with 
a total score 
of 10

Percentage
Min. Max. Mean SD

Right Dose 0 2 1,90 0,33

103
41,37%

Right Frequency 0 2 1,79 0,49

Right Interval 0 2 1,74 0,62

Right Time to Take The Medication 0 2 1,28 0,85

Right Duration of Drug Therapy 0 2 1,92 0,32

Total Score 10

Adherence to therapeutic regimen in TB patients 
is indicated by a total score of 10 of self-reported 
questionnaire. Non-adherence is indicated if the total 
score is less than 10. Based on research data, there were 
103 (41,37%) patients of total 249 TB patients who 
met the adherence of the FDC antituberculosis drugs 
therapy regimen with five indicators including right 
dose, right frequency, right interval, right time to take 
the medication, and right duration of drug therapy. 

Discussion

Mean of indicator of right time to take the 
medication in 249 TB patients respondents showed the 
smallest value (1.28 ± 0.85) between five indicators. 
This means that many TB patients are not taking the 
FDC antituberculosis drugs caplets in 2 hours before 
meal or 4 hours after meal on an empty stomach. When 
taken on an empty stomach, peak rifampicin serum 
concentrations are achieved within about 2 hours, but 
if it is ingested with food, absorption is delayed and 
incomplete.6,12  Rifampicin is easily absorbed from the 

gastrointestinal tract. Food consumption, on the other 
hand, inhibits absorption from the gastrointestinal tract, 
and the drug is more quickly eliminated. When rifampicin 
is taken with a meal, peak blood concentration falls by 
36%. Antacids do not affect absorption. The decrease 
in rifampin absorption with food is sometimes enough 
to noticeably affect urine color, which can be used as a 
marker for whether or not a dose of the drug has been 
effectively absorbed.6,12

Conclusion 

There were 103 (41,37%) patients of total 249 
TB patients who met the adherence of the FDC 
antituberculosis drugs therapy regimen with five 
indicators. Medication of the FDC antituberculosis drug 
is not only taken by mouth but must be taken according 
to the indicator of therapeutic regimen including right 
dose according to the number of caplets, right frequency 
as the amounts of TB medicine caplets every time, right 
interval at the same time every time, right time to take 
the medication in 2 hours before meal or 4 hours after 

Cont... Table 1. Demographic data of TB patients respondents at primary health care centers



791        Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4                  

meal on an empty stomach, and right duration of drug 
therapy as scheduled.
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Abstract 

The aim of the present study is to evaluate a change in plasma antioxidant vitamins and their correlation 
between clinical findings and functional status in patients with FM.

This study has included sixty patients with FMS (40 females+20males) and thirty healthy control with age 
range (18-72) years. The clinical diagnosis of these patients was confirmed by the consultant rheumatologists 
of the Baghdad teaching to ACR criteria for the diagnosis of FMS.

Vitamins (A,E and C) were measured using high performance liquid chromatography. Fat soluble vitamins 
(A and E) were separated on NH2 column isocratically after obtaining optimum conditions (temperature, flow 
rate, eluent composition), while water soluble vitamin C was separated using reversed phasec-18 column.

Our study concluded that, Vit A, E. and C play an important role in the treatment of Fibromyalgia syndrome, 
Treatment of fibromyalgia involve non pharmacologic and pharmacologic therapy no pharmacologic 
therapy is the cornerstone of treatment of fibromyalgia like regular aerobic exercise and cognitive behavioral 
therapy, while pharmacological therapy include using pregabalin which is approved by V.S food and drug 
administration for treatment of fibromyalgia.

Keywords: Vitamins, Iraqi patients, Fibromyalgia syndrome

Introduction

Fibromyalgia (FM) is a common, chronic 
widespread pain syndrome usually associated with other 
somatic and psychologic symptoms including fatigue, 
sleep disturbances, cognitive difficulties (memory 
problems, diminished mental clarity and concentration 
difficulties). The etiology and pathophysiology of FM 
has not been clearly understood and that make the 
disease a frustrating condition for the patients and the 
physicians (1).

Fibromyalgia affects predominantly women in a 
ratio of 9 to 1 compared to men. This disorder is found 
in most countries, in most ethnic groups, and in all types 
of climates. The prevalence of Fibromyalgia in the 
general population of a community in the United States 
using the American college of rheumatology (ACR) 
classification criteria was reported to be 3.4% in women 
and 0.5 in men. Country to some prevalence increased 
with age, being 7.4% in women between the ages of 70 

and 79. Although not common, Fibromyalgia was not 
found to be present mainly in young women but, rather, 
to be most prevalent in women≥50 years. The clinics has 
been as high as 20%. Most patients with Fibromyalgia 
between the ages of 30 to 50 years. (2).

The concentration of ROS are kept under strict 
control by the activity of a complex defense system 
including enzymes and non-enzymatic species such as 
vitamin C, vitamin E, vitamin A, vitamin C, as well as 
being a free radical scavenger, also transforms vitamin 
E to its active form. Vitamin A, serves as a prohormon 
for retinoid and is involved with signal transduction at 
cytoplasmic and membrane sites. (3, 4).

The aim of the present study is to evaluate a change 
in plasma antioxidant vitamins and their correlation 
between clinical findings and functional status in 
patients with FM.
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Material and Method

This study has included sixty patients with FMS 
(40 females+20males) and thirty healthy control with 
age range (18-72) years. The clinical diagnosis of these 
patients was confirmed by the consultant rheumatologists 
of the Baghdad teaching to ACR criteria for the diagnosis 
of FMS.

Vitamins (A,E and C) were measured using high 
performance liquid chromatography. Fat soluble vitamins 
(A and E) were separated on NH2 column isocratically 
after obtaining optimum conditions (temperature, flow 

rate, eluent composition), while water soluble vitamin C 
was separated using reversed phasec-18 column.

Results

 The mean concentrations of vitamin A,C and 
E in serum of patients with Fibromyalgia are shown 
in table (1) and figure (1). Vitamin E concentrations 
were significantly (P<0.001) lower in patients than in 
controls. Serum vitamin C concentrations of patients 
did not change statically. Vitamin A concentrations 
were significantly (P<0.01) lower in patients with 
Fibromyalgia than in control group.

Table1: Serum vitamins (A,E,C) in (µg/ml) levels in FM patients  And healthy subjects.

Type Control(n=30)
mean±SD

Patients(n=60)
mean±SD P-value sig

Vitamin A 4.430±0.176 2.773±0.144 0.000 HS

Vitamin E 7.330±0.166 2.797±0630 0.000 HS

Vitamin C 8.166±0.208 8.66±0.167 0.000 HS

Healthy subjects.

The mean of the concentrations of Copper and Zinc in serum of patients with fibromyalgia and healthy controls 
are shown in table (2) and figure (2). There is no significant differences in the level of serum zinc between patients 
and control (P<0.0005). While Serum Copper concentration was significantly higher in patients with fibromyalgia 
than in control (P>0.0005).

Table 2: Serum Cu&Zn in levels in FM patients and healthy subject (µg/dl).

Type Control(n=30)
mean±SD

Patients(n=60)
mean±SD P-value sig

Copper (µg/dl) 113.33±24.32 171.33±13.88 0.000 HS

Zinc(µg/dl) 112.33±11.65 113.67±17.56 0.708 NS

Discussion and Conclusion

 Vitamin A and E carotene are fat-soluble vitamin 
and appear to protect cells against inflammatory disease, 
perhaps by their antioxidant properties (5). Although their 
protective understood, the available evidence suggests 
that vitamin E as an antioxidant in the stability of 
biological membranes. In the current study, vitamin A 
and E levels in the serum of patients with fibromyalgia 
were lower than in controls although? LP levels in 

serum were higher in the patients than in controls. Thus, 
serum vitamin A and E Concentrations in the patients 
may be used as a result of their role action on radical 
inhibition. There is no publication on vitamin A and E 
concentrations in blood of patients with fibromyalgia. (6). 

Measured serum vitamin A and E concentrations in 
patients with fibromyalgia at age 20 matched? Controls, 
and they found that there were no statistical significances 
on the vitamin concentrations in the patients. However, 
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the vitamin A and E findings are supported inflammatory 
diseases such as Behcet,s disease (7). And rheumatoid 
arithritis (8). 

Eisinger found in their study the level of zinc in 
serum of FMS patients is lower than in control (9), while 
in the present study there is no significant difference in 
the level of serum zinc between patients and control. 
The importance of zinc for antioxidant stress response 
is well documented (8, 9) As reported in many studies, 
zinc plays essential role for many antioxidant enzymes 
as cofactor (10, 11). Altindag and Celic reported that total 
antioxidant capacity of serum was significantly lower in 
patients with fibromyalgia than in healthy controls (9). 
Additionally, recent studies showed that the imbalance 
of antioxidant enzymes plays role in etiopathogenesis of 
FMS (7, 8).  Meas et al. (6)found that serum zinc levels were 
considerably lower in comparison to the control group, 
in the patients with chronic fatigue syndrome. In the 
same study, the need for essential zinc supplement in the 
treatment of chronic fatigue syndrome has eventually 
been emphasized (6). In the patients diagnosed as having 
fibromyalgia, the frequency of appearance of chronic 
fatigue syndrome is in the range of 20-70% (8). One the 
other hand, the symptoms of these two diseases have 
considerable similarities, recently. In a report, it was 
started that the mechanism of pain appearance in the 
both of the two diseases are the same sleep disorders, 
stress-dependent headache, paresthesia, irritable 
bowel syndrome, sicca and Raynaud’s phenomena are 
frequently observed in patients with FMS (11).

Copper forms an important constituent of many 
metalloproteins of various organs and tissue (10) 
;therefore, the increase in various pathological conditions 
is caused by an increase in both transport fraction and 
CP, particularly in the latter. It is not known whether 
the pathological condition accelerates the release of 
synthesized protein turnover of the cells whether the 
synthesizing capacity is enhanced or both (11).

Treatment of fibromyalgia involve non 
pharmacologic and pharmacologic therapy no 
pharmacologic therapy is the cornerstone of treatment 
of fibromyalgia like regular aerobic exercise and 
cognitive behavioral therapy (11) while pharmacological 
therapy include using pregabalin which is approved 
by V.S food and drug administration for treatment of 
fibromyalgia (10) recently in usa many people living with 
fibromyalgia swear by the Myers Cocktail, an intensive 

vitamin and mineral dose delivered once a week T.V. 
both patients and practioners report that this infusion 
named for John Myers MD, the Baltimore doctor who 
first experimented with vitamin and mineral mix of Mg, 
Ca, B vitamin and vit helps ease  fibromyalgia pain 
and fatigue according to fibromyalgia researcher David 
Katz, MD. Founding director of the prevention research 
center of the University in Derby,conn, about 12,000 
people across the U.S are treated with Myers Cocktail, 
and 4 out of 5 say the treatment helps ease fibromyalgia 
symptoms, this treatment is considered complementary 
and alternative medicine (CAM) (5) Myers  Cocktail 
contain:

5ml Mgclhexahydrate

3ml Cagluconate

1ml hydroxocobalamin

1ml dexpanthenol

1ml B-complex vit

5ml vit C

Our study concluded that, Vit A, E. and C play an 
important role in the treatment of Fibromyalgia syndrome, 
Treatment of fibromyalgia involve non pharmacologic 
and pharmacologic therapy no pharmacologic therapy is 
the cornerstone of treatment of fibromyalgia like regular 
aerobic exercise and cognitive behavioral therapy, while 
pharmacological therapy include using pregabalin 
which is approved by V.S food and drug administration 
for treatment of fibromyalgia.
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Abstract

Angiomyolipoma (AML) is a benign tumour of the kidney, with prevalence of 0.28% in males and 0.6% 
in females; tumours larger than 4 cm are often associated with haemorrhage. The tumour cells highly 
expresses estrogen receptor; however the functionality of this receptor is uncertain. This case reports a 
giant angiomyolipoma leading to fatal exsanguination in an obese woman with multiple ovarian follicular 
cysts and hyperthecosis. This article aims to provide documentation on the effects of hyperoestrogenic state 
on AML. Case report: A 44-year-old Malay woman was found dead at home and brought to the mortuary 
of Hospital Kuala Lumpur, Malaysia for post-mortem examination. She had complained of severe left 
abdominal pain one day prior to death. There was no significant past medical history. Post mortem revealed 
a body mass index of 54 kg/m2. One litre of blood was found in the peritoneum and her left kidney was 
effaced by a tumour measuring 24x20x16 cm and weighing 2.8 kg. Blood clot was seen attached to the 
tumour surface. Both ovaries were found to be enlarged, with presence of multiple cysts measuring 1 to 
2 cm. Histological examination of the renal mass showed angiomyolipoma. The ovary showed multiple 
follicular cysts with hyperthecosis noted in one. This case provides documentation of an adverse outcome 
of an AML in hyperestrogenic state. It supports the idea of functioning estrogen receptors in these tumours. 

Key word: Giant Angiomyolipoma, haemorrhage, obesity, hyperthecosis

Introduction

Angiomyolipoma (AML) is a common benign 
tumour of the kidney with a reported prevalence of  
0.28% in males and 0.6% in females 1. It can occur 
sporadically or in association with tuberous sclerosis 
complex, a syndrome associated with multiple benign 
tumours in the brain, kidneys, lungs, eyes, heart and skin2. 
Histologically, AML is composed of three components: 

blood vessel (angio), smooth muscles (myo) and fat 
(lipoma) 3, existing in varying combinations. Tumours 
larger than 4 cm are often associated with haemorrhage 
and increased mortality 4. 

The vascular and smooth muscle cells of AML have 
been reported to highly express oestrogen (ER) and 
androgen receptors (AR) 5. However, the functionality 
of these receptors is still unclear. Evidence to support 
the effect could be gained from cases reporting rapid 
increase in tumour size with exogenous oestrogen 
administration; such as taking oral contraceptive pills6. 
More documentation of such cases are needed to 
provide further evidence of the nature of the tumour’s 
response to oestrogen stimulation. This case report aims 
to document such as a case.
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A 44-year-old Malay woman, was found dead at 
home and brought to the mortuary of Hospital Kuala 
Lumpur, Malaysia for post-mortem examination. She 
had complained of severe left abdominal pain one day 
prior to death but did not seek medical treatment. There 
was no significant medical history. A post-mortem 
computed tomography (PMCT) done prior to the 
autopsy, revealed a large inhomogenous mass occupying 
the left renal fossa (Figure 1).  

The tumour mass had low attenuation suggestive 
of fat differentiation; there was also evidence of blood 
in the retroperitoneal space indicating a bleed from the 
tumour. 

Post-mortem revealed an obese female with a body 
mass index of 54 kg/m2.  One liter of blood was found 
in the peritoneum and her left kidney was effaced by 
a tumour measuring 24x20x16 cm and weighing 2.8 
kg (Figure 2). Blood clot was also seen attached to the 
tumour. Both ovaries were found to be enlarged (Figure 
2), with presence of multiple cysts measuring 1 to 2 cm 
in diameter. A solid mass was noted in one of the ovaries, 
measuring 1 cm in diameter. Histological examination 
of the renal mass showed vascular channels, smooth 
muscle cells and mature adipocytes, consistent with 
an angiomyolipoma.  Both ovaries showed multiple 
follicular cysts and a well-circumscribed mass 
containing luteinised cells in one of the ovaries (Figure 
3). A typical leiomyoma as was also seen. The rest of the 
organs showed no significant pathology.

Figure 1:  (A) & (B) Mass in the left renal fossa (red arrows); the parenchyma of the mass was composed of fat (yellow 
asterisk) and blood (red star). Blood was also present within the retroperitoneal space.

Figure 2:  (A). The left kidney (red arrows) was markedly larger than the right; (B) Cut section showed effacement of the left 
kidney by a large tumour with yellow-red hemorrhagic cut surface. (C) The uterus with leiomyoma (red arrow) and enlarged 
ovaries. The right ovary is larger than the left. 
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Figure 3:  (A)-(C). Representative sections from the renal mass showing a mixture of adipose (arrow), smooth muscle and 
vascular tissue (asterisk); (D) Section from the ovarian follicular cyst showing a cyst lined by a single layer of cuboidal cells 
(arrow); (E) Medium power and (F) high power views of the follicle with hyperthecosis of the cells exhibiting sheets of luteinised 
cells (E:10X ; F: 40X).  

Discussion

AML is categorized as a large tumour if its size 
exceeds 4 cm; if the size is more than 10 cm it is 
designated as a giant AML7, as is the tumour in this 
patient. Large tumours are at high risk of rupture 
possibly due to a concurrent increase in blood vessels 
within the tumour. ER and AR, are highly expressed by 
the perivascular and myomatous cells of AML, but not 
adipocytes. Extreme obesity, as seen in this patient, is 
associated with increased biologically active estradiol 
due to peripheral conversion of androstenedione 8. 
In addition, in this patient, the presence of multiple 
follicular cysts with one containing almost exclusively 
luteinized cells, in a situation called hyperthecosis, is 
also associated with increased estrogen production.  
Although serum estrogen level was not ascertained in 
this patient, the above conditions support the notion of 
excessive estrogen levels. Elevated estrogen stimulates 
the growth of estrogen sensitive tissues leading to 
increase in size9. In AML, this increase in size carries 
an increased risk of hemorrhage, leading to a tragic end 
as seen in this case. 

Conclusion

Angiomyolipoma can attain a very large size 
in situations of increased oestrogen level. Fatal 
exsanguination is a possible outcome of such a large 
tumour.

Conflict of Interest: None

Source of Funding: None

Ethical Consideration: NMMR registration 
number: NMRR-18-1501-42713

References

1. Fittschen A, Wendlik I, Oeztuerk S, et al. Prevalence 
of sporadic renal angiomyolipoma: a retrospective 
analysis of 61,389 in- and out-patients. Abdominal 
Imaging. 2014; 39: 1009-13.

2. Bissler J, Cappell K, Charles H, et al. Long-
term Clinical Morbidity in Patients With Renal 
Angiomyolipoma Associated With Tuberous 
Sclerosis Complex. Urology. 2016; 95: 80-7.

3. Esheba GES and Esheba NES. Angiomyolipoma 
of the kidney: Clinicopathological and 
immunohistochemical study. Journal of the 
Egyptian National Cancer Institute. 2013; 25: 125-
34.

4. Yamakado K, Tanaka N, Nakagawa T, Kobayashi S, 
Yanagawa M and Takeda K. Renal angiomyolipoma: 
Relationships between tumor size, aneurysm 
formation, and rupture. Radiology. 2002; 225: 78-
82.

5. Boorjian SA, Sheinin Y, Crispen PL, Lohse 
CM, Kwon ED and Leibovich BC. Hormone 
Receptor Expression in Renal Angiomyolipoma: 



799        Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4                  

Clinicopathologic Correlation. Urology. 2008; 72: 
927-32.

6. Gould Rothberg BE, Grooms MC and Dharnidharka 
VR. Rapid growth of a kidney angiomyolipoma after 
initiation of oral contraceptive therapy. Obstetrics 
and gynecology. 2006; 108: 734-6.

7. Chen P, Jin L, Yang Y, et al. Giant renal 
angiomyolipoma: A case report. Molecular and 
clinical oncology. 2017; 7: 298-300.

8. Parihar M. Obesity and infertility. Reviews in 
Gynaecological Practice. 2003; 3: 120-6.

9. Watanabe EH, Neves PD, Balbo BE, Sampaio CA 
and Onuchic LF. Giant Renal Angiomyolipoma 
Following Ovarian Stimulation Therapy. Urology. 
2018; 112: e3-e4.



Determination of Polycyclic Aromatic Hydrocarbons in the 
Water of the Arvand and Bahmanshir Rivers in Iran

Maryam Shomalinezhad1, Elias Dahdouh2, Parizad Rezaei3,  Rozita Mostatab1, Fatemeh Moghimizare1, 
Razie Bahrami1, Narges Chamkouri1

1Abadan Faculty of Medical Sciences, Abadan, Iran, 2Department of microbiology, University hospital la paz, 
ldipaz, Spain, 3Department of Chemical Engineering, Abadan Branch, Islamic Azad University, Abadan Iran

Abstract 

In this study, two of the polycyclic aromatic hydrocarbons (PAHs) were investigated in water samples of the 
Arvand and Bahmanshir rivers in Iran. High performance liquid chromatography with Solid phase extraction 
(HPLC-SPE) was used to analyze the PAHs in warwe. Our results show that the average concentration of 
benzo (α) pyrene and anthracene in the outlet of the rivers is lower than the permissible amount as compared 
to the WHO standard.   
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 Introduction

Polycyclic Aromatic Hydrocarbons (PAHs) are 
a large group of compounds that have three or more 
benzene rings, at least two of which share two carbon 
atoms.1,2 Some of the compounds in the PAHs family 
contain atoms such as nitrogen and sulfur, in addition 
to carbon and hydrogen. The most toxic members of 
the PAHs identified to date are those with 4-7 benzene 
rings. Benzo (α) pyrene has been identified as the 
most dangerous carcinogenic substance among PAHs. 
Furthermore, the World Health Organization (WHO) 
and the food and drug supervisory committee have 
confirmed that other PAHs, including dibenzo (a, h) 
anthracene, dibenzo (a, h) pyrene, dibenzo (a, i) pyrene, 
and dibenzo (a, l) pyrene are carcinogenic to humans.3

PAHs are slightly soluble in water and highly 
lipophilic. Most of them have low vapor pressures and 
are absorbable by particles.4 These compounds break 
into smaller unstable parts (usually free radicals) during 
pyrolysis that can combine with each other in proximity 
to heat (pyrosynthesis) in order to form PAHs. The 

desirable temperature range for the formation of PAHs is 
500-700˚C, and reduction in oxygen pressure enhances 
their production.5 PAHs enter the environment due to 
the incomplete combustion of organic matter such as 
fossil fuels and wood, burning and incineration of waste, 
forest fires and burning of crop residues, and through 
industrial activities. They enter the waterbeds through 
industrial wastewater and by particles carried through 
the wind and/or rainwater.1 Since one of the most 
prominent properties of PHAs is their hydrophobicity, 
they are readily absorbed by airborne particulates.2 PAHs 
are also nonpolar, hydrophobic, and non-ionizable, 
making them stable in terms of their structure, and 
intrinsically resistant to biological and non-biological 
decomposition.3 They usually persist in water and soil 
for weeks to months before being decomposed and 
disintegrated.4

PAHs are able to enter the human body through 
various routes, the most important of which are food, the 
environment (air, water, and soil), and cigarette smoking. 
Burning fossil fuels (mainly crude oil, products derived 
from crude oil, petrochemical industries, car exhaust 
systems, and forest fires) is one of the main sources of 
emission of PAHs into the air.2 Most PAHs derived from 
burning fossil duels are in the gas phase, but PHAs with 
four or more rings can be found in the particle phase.
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The Arvand and Bahmanshir rivers are two of the 
largest rivers, in terms of discharge volume, in Iran, 
and they play an important role in supplying water for 
the citizens of Abadan. Unfortunately, the inflow of 
urban and industrial wastewater has led to presence of 
numerous contaminants in them, and the situation is 
seemingly unavoidable.5 

Solid-phase extraction (SPE) is a sample 
preparation process by which compounds that are 
dissolved or suspended in a liquid complex matrix are 
separated from the analytes according to their physical 
and chemical properties. This technique enables the 
extraction, cleanup and concentration of analytes prior 
to their quantification. SPE circumvents most problems 
encountered with liquid-liquid extraction and improves 
upon the quantitative recovery yields. In addition, pre-
concentration steps (such as SPE) are necessary before 
HPLC in order to remove interfering components.6,7 
Along these lines, the main objective of the present 
study is the determination of the amount of benzo (α) 
pyrene and anthracene in water samples obtained from 
the Arvand and Bahmanshir rivers by HPLC, after pre-
concentration using SPE.

Materials and Method

Sampling site: Abadan is major city and oil port 
in the Khuzestan province in southwestern Iran. The 
present research was conducted on the Arvand and 
Bahmanshir river waters, which form the main water 
supply for the industrial town of Abadan as they pass 
through it. It is important to note that Abadan harbors 
numerous factories that produce chemical products 
containing organic substances such as PAHs. 

Twenty two composite samples (11 for the group 
“before water treatment” and 11 for the group “after 
water treatment”) were taken. The samples were taken 
over 3 months and 15 days apart, during autumn and 
summer. Sampling bottles (made of brown borosilicate 
glass) were first washed with water and detergents, 
and then with acetone and hexane to remove polar and 
nonpolar compounds. According to the EPA 504 method, 
concentrated HCl was added to each sample and the pH 

was lowered to ≤ 2 in order to protect the PAHs. Solid 
phase extraction was then performed within seven days 
since PAHs remain stable for a maximum of seven days 
in acidic water at 4˚C.8  

Preparation of the samples and solid phase 
extraction (SPE): The U.S. Environmental Protection 
Agency (US EPA) suggests the extraction of PAHs from 
clear water using octadecyl (C18) solid phase extraction 
disks.8 Using this method, first 5 ml of methanol and 
then 5 ml of deionized water were passed through each 
column. Afterwards, 100 ml of each sample was passed 
through the columns, and the columns were completely 
dried using nitrogen gas. Finally, 1 ml of acetonitrile 
was passed through each column and the sample was 
collected in a tube. The tubes were then wrapped in 
aluminum foil and stored at -20˚C until injection into 
an HPLC system. Various ratios of the solvents were 
investigated in order to obtain the highest resolution. 
The best symmetry of the peak shapes was found in the 
mobile phase containing acetonitrile and water.

Chromatography measurements were carried 
out by a KNAUER HPLC system equipped with a 
micro vacuum degasser, LPG system (SCL-10Avp), 
fluorescence detectors (excitation at 290 nm and 
emission at 430nm) and a C18 (250 mm×4.6mm, 5μm) 
column. The mobile phase was pumped through the 
column with temperatures ranging between 20°C and 
45°C. According to the obtained results, the temperature 
of 40°C was chosen as the optimum value in the analysis 
of PAHs. 

Results

In this study, 22 samples of drinking water from 
two water supply sources in Abadan were collected 
before and after water treatment, and analyzed to 
investigate the levels of PAHs in the water. Figure 1 
shows the chromatogram of the measured compounds 
that include benzo (α) pyrene and anthracene in the 
standard solutions. The linear calibration curve of benzo 
(α) pyrene and anthracene are shown in Figures 2 and 3, 
respectively. 
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Figure 1. Chromatogram of benzo (α) pyrene (a)  and 
anthracene (b) in the standard solutions.

Figures 2. Calibration curve of benzo (α) pyrene 

Figures 3. Calibration curve of anthracene

The mean concentrations of the two aromatic 
hydrocarbons in the two water sources were compared. 
The concentrations of benzo (α) pyrene and anthracene 
at the Arvand and Bahmanshir rivers are listed in Figures 
4 and 5. 

Figures 4. Concentrations of benzo (α) pyrene and anthracene in Arvand river 

Figures 5. Concentrations of benzo (α) pyrene and anthracene in Bahmanshir river 
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Discussion

PAHs are some of the most persistent organic 
pollutants in environment. They often enter the 
environment due to the incomplete combustion of 
organic materials.4 The relationship between the air 
and water environments, and the possibility that these 
compounds can be transported from the air of the town of 
Abadan to the Arvand and Bahmanshir river waters, and 
possibly to seafood, have made it necessary to monitor 
and measure these contaminants in water flowing into 
and out of the water treatment facility. This is especially 
important since PAHs entering the atmosphere can be 
transported from polluted areas to other environments.

One study has shown that the amount of aromatic 
hydrocarbons in surface and/or drinking water of 
non-industrial regions actually exceed the ones in the 
rivers of industrial regions.4 Farshid Kafilzadeh et al. 
(2015) measured the amount of PAHs in the water and 
sediments of the Soltan Abad River in the Fars province 
in Iran, using Soxhlet Extraction and analysis through 
gas chromatography (GC). Their results showed that 
the concentration of PAHs was highest in autumn 
and lowest in summer, in both water and sediment 
samples. As far as the sediment samples are concerned, 
fluoranthene (a 4-ring PAH) was the most significant 
pollutant with concentrations of 27.33 ng/g, 52.15 ng/g, 
67.59 ng/g, and 65.24 ng/g in four stations, respectively. 
The difference between fluoranthene and other PAH 
concentrations were highly significant.9

Farshid Kafilzadeh et al. (2011) measured the amount 
of PAHs in the water and sediments of the Kor River 
in the Fars province in Iran using gas chromatography 
and liquid phase extraction. Their results showed that 
the concentrations of benzo (α) pyrene and dibenzo (a,h) 
anthracene in different areas of the river ranged between 
1.49-7.18 ng/L and 0.6-3.19 ng/L, respectively.10

 Leila Taheri Azad et al. (2008) analyzed the 
concentration of benzo (α) pyrene in the inlet and outlet 
of the Atrak River in Iran using a GC- FID detector. The 
highest concentration of benzo (α) pyrene in the inlet 
was in August (1.03 ppb) and its highest concentration 
in the output was in September (3.99 ppb).11 

The amount of some PAHs in the Euphrates River 
sediments from Iraq was measured by Mohammed et al. 
(2009). This study showed that the highest levels were 
in autumn and spring, while the lowest levels were in 

summer.12 ,13.

In our study, it was clear that the input water had 
much higher amounts of PAHs as compared to the 
output. This shows the efficiency of water treatment in 
both rivers. Moreover, 

the average concentrations of benzo (α) pyrene and 
anthracene for the outlet of the Arvand and Bahmanshir 
rivers was found to be lower than the permissible 
amount, as compared with the WHO standard. This 
goes in line with the study stating that the presence 
of these compounds in industrial towns is lower than 
non-industrial towns, probably due to water-treatment 
and the use of filters. In terms of variability during 
autumn and summer, the average amounts of PAHs did 
not vary much in these two seasons, unlike the results 
reported by the aforementioned studies. This could be 
another indicator of the efficacy of the filters placed in 
the factories of Abadan, and the efficacy of the water 
treatment.

In conclusion, our study shows acceptable levels 
of PAHs in the drinking water of the Arvand and 
Bahmanshir rivers, and negligible difference in the 
amount of PAHs between Autumn and Summer. The 
protocols in place regarding water treatment and 
placement of filters in the factories could be revised in 
order to extend the practice to other areas where levels 
of PAHs are higher than acceptable.

Acknowledgment: The authors would like to 
acknowledge the Abadan Faculty of Medical Sciences 
for financial support of this work (Project ID: 95U-1097, 
code of ethics: IR.ABADANUMS.RES.1395.158).

Conflict of Interest: Authors have declared that no 
competing interests exist.

Ethical Clearance: The present study was approved 
by IR.AJUMS.REC.1398.259 Ethics Identity.

References

1. Anyakora C, Ogbeche A, Palmer P, Coker 
H. Determination of polynuclear aromatic 
hydrocarbons in marine samples of Siokolo Fishing 
Settlement. Journal of chromatography A. 2005 
May 6;1073(1-2):323-30.

2. Gan S, Lau EV, Ng HK. Remediation of soils 
contaminated with polycyclic aromatic 
hydrocarbons (PAHs). Journal of hazardous 



 Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4        804       

materials. 2009 Dec 30;172(2-3):532-49.

3.  Maskaoui K, Hu Z. Contamination and 
ecotoxicology risks of polycyclic aromatic 
hydrocarbons in shantou coastal waters, china. 
Bulletin of environmental contamination and 
toxicology. 2009 Feb 1;82(2):172-8.

4.  Janoszka B, Warzecha L, Blaszczyk U, Bodzek D. 
Organic compounds formed in thermally treated 
high-protein food. Part I: polycyclic aromatic 
hydrocarbons. Acta Chromatographica. 2004 Jan 
1:115-28.

5.  Masoumizadeh S, Yavari V, Kouchanian P, Savari 
A. Isolation of native species of phytoplankton 
from Arvand and Bahmanshir rivers. 2007.

6.  Silva TF, Azevedo DD, Aquino Neto FR. 
Distribution of polycyclic aromatic hydrocarbons 
in surface sediments and waters from Guanabara 
Bay, Rio de Janeiro, Brazil. Journal of the Brazilian 
Chemical Society. 2007;18(3):628-37.

7.  Toledo M, Lanças FM, Carrilho E. Solid-phase 
extraction of nitro-PAH from aquatic samples and 
its separation by reverse-phase capillary liquid 
chromatography. Journal of the Brazilian Chemical 
Society. 2007;18(5):1004-10.

8.  Manoli E, Samara C. Polycyclic aromatic 
hydrocarbons in natural waters: sources, occurrence 

and analysis. TrAC Trends in Analytical Chemistry. 
1999 Jun 1;18(6):417-28.

9.  Kafilzadeh F, Shiva AH, Malekpour R. 
Determination of polycyclic aromatic hydrocarbons 
(PAHs) in water and sediments of the Kor River, 
Iran. Middle-East Journal of Scientific Research. 
2011;10(1):01-7.

10.  Kafilzadeh F, Shiva A.H, Malekpour R. 
Determination of Polycyclic Aromatic 
Hydrocarbons (PAHs) in Water and Sediments 
of the Kor River, Iran Middle-East Journal of 
Scientific Research. 2011; 10 (1): 01-07.

11. Azad L.T, Tavabe K. R. Shahsavaripour N, 
Eslamzade N. Pollution survey of Benzo (a) pyrene 
in surface water of Babolrod River, Mazandaran, 
Iran. ICCBT. 2008; 4(10): 109-114. [In Persian]

12.  Mohammed AB, Al-Taee MM, Hassan FM. The 
study of some PAH compounds in Euphrates River 
sediment from Al-Hindiya Barrageto Al-Kifil 
city, Iraq. InScientific Conference, College of 4th 
Science, Babylon University. CSASC English Ver 
2009 (Vol. 4, p. 216).

13.  Chamkouri N. Removal of nitrate ions from water 
in optimal conditions by nano-particles of zero 
valent iron magnetic, Life Science Journal. 201; 
10(3): 1115-1118.



Estimation of serum levels of some immunological and 
Heamatological changes in patient infected with Salmonella 

bacteria in Sammara city, Iraq

Moazaz Abd Alrida Majeed1, Huda Shafeek Armeet1, Khansaa Basem Fadhil2

 1Dep. Techniques of Healthy Nutrition, Institute of Medical Technology Baghdad, Middle Technical  
University, Iraq, 2Dep. of Pathological Analysis, AL-Dour Technical Institute, Northern Technical University 

Abstract

Background: For a long period, Salmonella infections are responsible for gastroenteritis outbreaks 
in developed nations and typhoid fever and nontyphoidal Salmonella bacteremia in developing nations. 
Typhoid is caused by Salmonella infection and has been detected in the Hospital and Health Center in 
Sammara city. The aim of current study was to investigate the correlation between some of immunological 
biomarkers (C3, C4) and hematological changes in patients infected with Salmonella bacteria in Sammara 
city, Iraq. Method:  Samples obtained from participants were cultured on Nutrient agar plate. Identification 
of Salmonella infection was performed by using the VITEK 2 automatic system. Also, different cultural, 
bio-chemical, serological and molecular studies were used to characterize Salmonella organisms. Results 
and Conclusions: Data showed that out of 50  samples included, 25 were positive for Salmonella infection, 
while 25 samples were negative for Salmonella infection (The control group included 25 clinically healthy 
children without Salmonella infection matched for age and sex with pateints). The results obtained in present 
study showed that there was no significant difference in the level of PCV, RBCs and Hb with significantly 
higher (P<0.05) in typhoid patient compared to the apparently healthy control individuals. Also, that 
there was no significant decrease in WBC (P<0.05) when compared with the apparently healthy control 
individuals. The moderate increase in lymphocytes in apparently healthy individuals could be linked to 
environmental factors and also there was no significant effect on basophiles count.

Keyword: typoid fever; immunological biomarkers, Hematological indices; Salmonella bacteria; serological 
tests. 

Introduction

Salmonella infections are responsible for 
gastroenteritis outbreaks in developed nations and 
typhoid fever and nontyphoidal Salmonella bacteremia in 
developing nations (1–4). Typhoid is caused by Salmonella 
enterica serovars (Typhi and Paratyphi) that are highly 
restricted to the human host and kill over 200,000 people 
every year (5–7). Most other Salmonella serovars can 
infect a variety of animals but only cause self-limiting 
gastroenteritis in humans (8). However, many of these 
same serovars cause serious disseminated infections 
in young children and patients with compromised host 
immunity (9, 10). Approximately, 1.4 million human 
Salmonella infections occur annually in the United States 
with an assumption of only 2% cases reported to Center 

for Disease Control and Prevention (CDC), resulting in 
about 16,000 hospitalizations with nearly 600 deaths (4-

6). The estimated total cost associated with Salmonella 
incidences may be up to several billion dollars annually 
(7, 8). An estimated annual cost for a Salmonella control 
program has increased in some countries (8). Much 
higher incidences related to Salmonella may occur in 
some developing countries where relevant data are not 
readily available. Although systemic bacterial infection 
can be treated with antimicrobials, Salmonella are 
increasingly resistant to antibiotics and the potential of 
resistance for new antibiotics is not encouraging (3, 16-18). 
The development of an effective vaccine for systemic 
Salmonella infections remains an important global 
health priority (2,3). 
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Typhoid fever is a systemic disease caused by 
Salmonella typhi, affecting only humans (1, 5). In humans 
and animals, Salmonella infections  cause significant 
morbidity and mortality (19). Modern literature on human 
typhoid that includes immunological and molecular 
techniques is limited. The knowledge of the pathogenesis 
of S. typhi is very limited because S. typhi infects only 
humans, resulting in a lack of virulence assays (9). 
Typhoid fever is transmitted by contaminated food and 
water by feces and urine of patients and carriers (5).  The 
aim of current study was to investigate the correlation 
between some of immunological biomarkers (C3,C4,) 
and hematological changes in patients infected with 
Salmonella bacteria in Sammara city, Iraq. 

Materials and Method

Sample collection 

The study involved 50 typhoid-infected children 
aged 10-35 years old and included 30 males and 20 
females. The control group included 25 clinically 
healthy children without Salmonella infection matched 
for age and sex with cases. Therefore, a total of 50 
blood samples were collected between 09-11 in the 
morning in a gel and EDTA (anticoagulant) tubes 
from normal and typhoid- infected patients. Samples 
were centrifuged at 769×g for 15 minutes. Serum was 
separated and stored into a small aliquot at –20°C till 
analysis. Samples with anticoagulant using EDTA, 
were used for Haematological analysis for the various 
haematological parameters including hemoglobin 
estimation, haematocrit, total WBC, differential WBC, 
RBC indices. The blood samples of male and female 
patients were collected from Laboratories and National 
Sammara Hospital. Informed consents were obtained 
from all subjects. Those typhoid patients who visited 
the hospital for checkup were picked up randomly from 
in and around areas. A complete physical examination 
of each child and adult/old individual was performed by 
one of the physician attending the patients. 

Maintenance of stock culture: Sterile buffered 
glycerin (20%) was performed by mixing 20 parts of 
pure glycerin and 80 parts of PBS. Then a loopful of 
thick bacterial culture was mixed with 20% sterile 
buffered glycerin in small vials and was preserved at 
-20ºC (18). 

Specific biochemical tests for identification of 
isolated Salmonella spp.

Triple Sugar Iron (TSI) agar slant reaction, 
carbohydrate fermentation tests, Methyl-Red-Voges-
Proskaure (MR-VP), Indole and Motility Indole 
Urease (MIU) reaction tests were performed for the 
identification of suspected Salmonella spp.  Detection of 
Salmonella spp. was done using the VITEK 2 automatic 
system (bioMérieux, Marcy l’Etoile, France). Serum 
preparation

   Peripheral blood samples from cases and controls 
were collected by venipuncture using EDTA vacuum 
tubes (Vacutainer). Whole blood and plasma aliquots 
were obtained and stored at 4°C and -20°C, respectively, 
until analyzed. . Blood samples should be collected by 
venipuncture, allowed to clot naturally and serum was 
separated as soon as possible to prevent haemolysis. The 
serum may be stored at 2-8°C for up to 48 hours prior 
to assay, or for prolonged storage, alliquoted and kept at 
-20°C or below. Repeated freezing and thawing should 
be avoided. 

Detection of C3 and C4 proteins 

The radioimmunodiffusion microplates were 
embosomed for 24-72h at room temperature. These 
techniques were essentially of Fahey and McKelvey (20).  
Calibrating viewer was used to gauge the distance of 
the ring. This technique is called Mancini method. In 
this reaction Ag-Ab spread on in semisolid phase, where 
antigen aspur will form into these phases. The reactants 
spread toward each other on the semi solid phase even 
they concur. The distance of the ring was a calculated of 
antigen amount, the RID microplates were read after of 
incubation (13).

Statistical Analysis 

Data were analyzed by statistical package for social 
science (SPSS) version 20. Quantitative variables 
were summarized as mean ±SD. P-value of <0.05 was 
considered as statistically significant. 

Results

The haematological values measured for patients 
and their controls in current study were presented in 
Tables (1-5). These included  PCV, Hb, WBC and their 
differential count and RBC indices. 
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 Table 1 Haematological parameters (RBC indices) for typhoid patients and their healthy controls

RBC
mm3/ C

HCT
%HGB g/dlMCV

fL
MCH
Pg

MCHC
g/dlParameter

4.89
 ±0.77 

46.65
±11.56  

13.81
±2.98 

89.58
±18.88 

29.73
±1.15 

35.86
±6.53 

Typhoid /     
Parathyphoid 
Patient    

5.21
±0.48  

41.83
±10.78 

11.96
±3.43 84.01

±10.35 
*

26.58
±1.496 
*

30.78
 ±1.25 
*

Healthy Controls

 Table 2 Haematological parameters (RBC indices) in female typhoid patients and their healthy controls

RBC
mm3/ C

HCT
%HGB g/dlMCV

fL
MCH
Pg

MCHC
g/dlParameters

4.50
0.07 ±40.6512.96±12.65

6.80±88.0837.07 ±28.91
8.15±

32.73
12.01 ±

Typhoid /     
Parathyphoid 
Patient   

4.33
0.06±
     

38.16
11.49±

    

9.83
0.46±
      *

87.61
18.16±
*

25.66
2.57± 
       *

28.60
1.20 ±
*

Healthy Controls

Table 3: Haematological parameters (differential WBC) in typhoid patients and their healthy controls

WBC
mm3/C

Neutro
%

Eosino
%

Lympho
%

Mono
%

Baso
%

Parameters

7.96
 ±0.14 

54.92 
±0.81  

4.56
±1.13 

33.32
±8.31 

7.31
±0.138 

0.881
±0.09 

Typhoid /   
Parathyphoid   
Patient

6.41
±0.02 

39.03
±0.01 
*

2.733
±0.70 

      

51.43
±1.71  
*

6.433
±0.027   
     

0.631
±0.08 

     

Healthy Controls

Table 4 Haematological parameters (differential WBC) in male typhoid patients and their healthy controls

WBC
mm3 / C

Neutro
%

Eosino
%

Lympho
%

Mono
%

Baso
%

Parameters

7.01
0.98±

51.99
0.85

3.65
0.54±

31.47
7.71±

6.86
0.60±

0.72
0.02±

Typhoid /   
Parathyphoid   
Patient

6.128  
0.83±

38.376
0.05±
*

1.8522
0.045±

49.721
3.00±
*

6.030
0.56± 0.581

0.08±Healthy Controls
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Table 5 Haematological parameters (differential WBC) in female typhoid patients and their healthy 
controls

WBC
mm3/ C

Neutro
%

Eosino
%

Lympho
%

Mono
%

Baso
%

Parameter

7.761
0.20 ±

52.53
0.76±4.01

0.68±
30.81
5.12±    

0.08 
0.91±

0.78  
0.04±

Typhoid /   
Parathyphoid   
Patient

5.904
0.12±
 

37.93
0.07 ±
      *

0.958  
0.06 ±
      *

50.27
1.42 ±
     *   

5.417 
0.77±
     *     

0.601
0.33±     
      *      

Healthy Controls

Characteristics of patients with Typhoid and healthy control are detailed in Table (6). Showed Significant decrease 
in C4 concentration compared with healthy controls ,while C3 protein showed significant increase in concentration 
compared with healthy controls in in significant level (P>0.05) .

  Table 6 Demographic comparison between HC s and Typhoid patients

Characters Typhoid patients
Mean±SE

Healthy controls
 Mean±SE P value

C3/ Mean±SE 268.5±14.34 146.06±17.83 P≥0.05 

C4/ Mean±SE 33.21±14.18726 35.57±15.56254 P≥0.05 

HC: Healthy control; C: complement; P<0.01(t-test); Highly significant; P<0.05: Significant; P≥ 0.05; Non-significant; M/F: 
Male/female. Normal values: C3 (95-163mg/dl); C4 (26-66mg/dl).  

Discussion 

The present study was designed to study the 
correlation between some immunological biomarkers 
(C3,C4,) and hematological changes.  S. typhi is the most 
widely spread pathogen in developing countries and can 
be fatal, if left untreated. One of the most important 
health problems  in developing countries is Enteric 
Fever (13) . Individuals at either end of the age spectrum 
(neonates and the elderly) are at increased risk of 
bacterial infections (4) .The results obtained in the present 
study showed that there was no significant difference in 
the level of PCV, RBCs and Hb with significantly higher 
(P<0.05) in typhoid patient compared to the apparently 
healthy control individuals as shown in Table (1). Their 
blood picture appeared normocytic normochromic 
in the majority of patients which  disagreed with the 
findings of Cheesbrough (1991) and those of Melvin 
and Remedios (1993) who stated that typhoid fever is 
associated with low PCV, Hb, and those with prolonged 
cases  had normocytic normochromic anemia. 

It was observed that there was a significant decrease 
in MCV, MCH, MCHC ( P<0.05) when compared with 
the apparently healthy control individuals  (Table1), 
while it was observed that there was no significant 
decrease in WBC   (P<0.05) when compared with the 
apparently healthy control individuals  (Table 4). This 
agreed with Wealtheral et al. (1990)  who stated that 
typhoid fever is associated with leucopenia and as such 
serves as a diagnostic aid. Furthermore, the differential 
leucocytes count of the test sample showed a significant 
decrease in lymphocytes and neutrophils  in  male 
patients ( P<0.05) when compared with the apparently 
healthy control individuals  (Table 3), while there was 
no significant decrease in basophiles and  eosinophile in 
male patients  (P<0.05) when compared with apparently 
healthy control individuals ( Table 4), while there was 
significant decrease in basophiles,  eosinophiles and 
monocytes  in  female patients  (P<0.05) when compared 
with the apparently healthy control individuals  (Table 
5). These findings disagreed with (21) who stated that 
neutrophils leucocytosis is a feature of complicated 
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typhoid fever. The moderate increase in lymphocytes 
in apparently healthy individuals  (Table1) could be 
linked to environmental factors and also there was no 
significant effect on basophiles count.
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Abstract

Alzheimer’s disease is the one of the  most form of dementia that mainly affects geriatric population. It 
is a complex neurodegenerative disorder that is characterized by aggregation of proteinaceous deposits 
within affected neurons.  This  impacting  was  Associated  with loss of memory and deterioration of 
cognition can result in disability and poor quality of life. Pathogenesis of Alzheimer’s disease has caused 
by multifactorial and not fully understood. The available medications such as  acetyl cholinesterase 
suppressor  can’t halt disease development . Current research attempts to focus toward targeting more than 
one pathogenic mechanism associated with Alzheimer’s disease such as approach may modify sick  course 
and minimize neurodegeneration rate.  Other inhibitor is 8-hydroxyquinoline is a commonly used building 
block that had been utilized in the synthesis of several centrally active medications. 8-hydroxyquinoline 
has a well-known ability to quench free radicals and chelate metals. In this trend, our virtual analysis study 
indicated that combining two molecules of 8-hydroxyquinoline can produce compound 5476423. In vitro 
analysis recorded  that compound 5476423 can inhibit acetyl cholinesterase within early micro molar range. 
Michaelis - Menten kinetics study revealed that compound 5476423 can decrease  maximum velocity of 
hydrolysis reaction catalyzed by acetylcholinesterase enzyme. This action  may be explained by the non-
competitive behavior of compound 5476423 against acetylcholinesterase enzyme.

Keywords: Alzheimer’s disease, acetylcholinesterase, 8-hydroxyquinoline, in silico, non-competitive.      
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Introduction

Alzheimer’s disease (AD) is the  first and essential  
cause of dementia that mainly effect elderly people (1,2) It 
adversely influences quality of life and public health due 
to  progressive cognitive impairment and loss of memory 
(3)(3).  This neurodegenerative disorder is mainly 
generated by accumulation of amyloid-β (Aβ) and 
hyper-phosphorylated tau proteins.  This collection of 

two proteins are  leading to synaptic damage and gliosis 
(4)(4)”author”:[{“dropping-particle”:””,”family”:”Bra
ak”,”given”:”H”,”non-dropping-particle”:””,”parse-
names”:false,”suffix”:””},{“dropping-particle-
” : ” ” , ” f a m i l y ” : ” B r a a k ” , ” g i v e n ” : ” E ” , ” n o n -
d r o p p i n g - p a r t i c l e ” : ” ” , ” p a r s e -
names”:false,”suffix”:””}],”container-title”:”Brain 
pathology (Zurich, Switzerland. The exact cause of 
Alzheimer’s sickness  is still unknown; the interaction of 
different genetic and environmental factors is believed 
to be included  in AD pathogenesis. Present  therapeutic 
options, by using acetyl cholinesterase inhibitors. The 
symptoms have revealed directly  with no disease 
course modifying capacity. Another way to treatment of  
dementia patients  is the focus of several neuroscience 
research centers (5,6) 

DOI Number: 10.5958/0973-9130.2019.00393.1 
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As underlying pathogenesis of Alzheimer’s  illness  
is complex with multiple potential pharmacological 
targets, the implementation of designed multiple ligands 
(DMLs) approach may support  a strategy to modify 
disease term and hinder neurodegeneration through 
varous  mechanisms ,(6,7)  . The factor 8-hydroxyquinoline 
is a well-known building block that had been utilized 
successfully for the design of different  centrally 
active medication  such as  M30 and HLA20(,8,9)   
8-hydroxyquinoline molecule has the ability to quench 
free radicals, chelate iron and copper as well as  pass 
through blood brain barrier (BBB) (9, 11)   

Our practical  analysis data have showed that linking 
two molecules of 8-hydroxyquinoline together through 
a piperazine bridge can produce  compound (5476423) 
that is capable of inhibiting acetylcholinesterase enzyme 
also  quenching free radicals and chelating copper and 
iron. This type of  design may serve as a potential lead 
compound for development of novel remedy  capable of 
alleviating symptoms and modifying Alzheimer’s  case  
progression through multiple mechanisms of action.

Figure 1: Chemical structure of 8-hydroxyquinoline and 
compound 5476423.

The goal of this pilot study is to evaluate and 
characterize the effect of compound 5476423 against 
acetylcholinesterase enzyme by utilizing  various in 
silico and in vitro approaches.

Material and methods

Virtual analysis:

In this  study  have used AutoDock Vina plugin for 
PyMOL to practically screen and select a derivatives of 
8-hydroxyquinoline as a potential acetylcholinesterase 
enzyme inhibitor suppressor (12,13) In summary, Marvin 
Sketch version 19.8 (www.chemaxon.com) was used 
to prepare three dimensional structures of chemical 
compounds. These compounds were screened against 
acetylcholinesterase enzyme crystal with code (1DX4); 
this crystal was accessed from protein data bank (www.
rcsb.org). PyMOL version 1.7.6.0 (www.schrodinger.
com) was used utilized  to visualize three dimensional 
orientation of the most promising compound within 

active site pocket. Two dimensional interaction image 
was generated by using PoseView which was accessed 
from proteins plus (ZBH - Center of Bioinformatics) 
(14,15) 

Potential candidate:

Based on virtual screening results, compound 
5476423 was selected as a potential inhibitor of 
acetylcholinesterase enzyme. This compound was 
purchased from Chembridge online chemical store 
(www.hit2lead.com). A stock solution of 10 mM 
was prepared by dissolving compound 5476423 in 
appropriate volume of dimethyl sulfoxide (DMSO).

Acetylcholinesterase suppression assay:

The principle of this assay is depend on the 
ability of acetylcholinesterase enzyme to hydrolyze 
acetylthiocholine (the sulfur analog of acetylcholine) 
into acetate and thiocholine. Thiocholine can react with 
Ellman’s reagent (5, 5-Dithio-bis-(2-nitrobenzoic acid) 
to form a yellow product, the intensity of this color can 
reflect acetylcholinesterase activity(16)  

For this test , both acetylcholinesterase and 
acetylthiocholine iodide were purchased from Sigma-
Aldrich (www.sigmaaldrich.com). Ellman’s reagent 
was ordered from Enzo Biochem Incorporation 
(www.enzolifesciences.com). The assay was carried 
out by using 96-well clear plate. Phosphate buffer at 
concentration of 0.1 M was used in this experiment .

Acetylcholinesterase enzyme was diluted just before 
experiment by using phosphate buffer to prepare a stock 
solution of 0.1 U/ml. Ellman’s reagent was dissolved in 
appropriate volume of KPO4 buffer to produce a 1.68 
mM stock solution. Finally, acetylthiocholine iodide was 
dissolved in water to prepare a 2.24 mM stock solution.

Dimethyl sulfoxide (DMSO) was utilized  as test  
vehicle; the yellow color intensity in the presence of 
DMSO only was considered 100% acetylcholinesterase 
activity.Firstly, compound 5476423 was serially diluted 
across 96-well plate (100 µl/ well) to give  five points 
log (dose) - inhibition curve. Then 50 µl of Ellman’s 
reagent was added to each well followed by the addition 
of a similar volume of the substrate (acetylthiocholine). 
Lastly , acetylcholinesterase was added with a volume 
of 50 µl per each well. The assay was designed so that 
the final volume per each well is 250 µl.
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After incubation for 10 minutes at room temperature, 
the plate was read at wavelength of 412 nm by using a 
spectrophotometer (Spectramax 340PC).

Studying the influence of compound 5476423 on 
acetylcholinesterase kinetics parameters:

This experiment  is similar in principle to 
acetylcholinesterase inhibition assay. The only 
difference is that the final concentration (10 µM) of 
compound 5476423 was kept constant across plate 
while the substrate (acetylthiocholine) was serially 
diluted to generate an eight points Michaelis - Menten 
kinetics plot. Full acetylcholinesterase activity curve 
(control) was produced  by utilizing  dimethyl sulfoxide 
(DMSO) only. The plate was incubated for 5 minutes at 
room temperature before reading.

Statistical Analysis

GraphPad Prism version 5.01 has  done to calculate 
the half maximal inhibitory concentration (IC50) for log 
(dose) - inhibition curve by using nonlinear regression. 
It was also used to predict Michaelis - Menten kinetics 
and Lineweaver - Burk plot (double reciprocal).

Results

Virtual analysis:

Data of docking study revealed  that compound 
5476423 can occupy an extended conformation within 
active site pocket of acetylcholinesterase crystal as seen 
in figure 2; the predicted free energy of linking  was -8.1 
Kcal/ mol. Figure 3 can clearly illustrate that compound 
5476423 is well involved in multiple hydrogen bonds 
and hydrophobic interactions with active site amino acid 
residues.

Figure 2:  Three dimensional orientation of compound 
5476423 within active site of acetylcholinesterase crystal.

Figure 3: Two dimensional prediction of interactions between 
compound 5476423 and amino acids within active site of 
acetylcholinesterase crystal. Hydrogen bonds are represented 
by dashed lines while spline sections represent hydrophobic 
interactions.

Acetylcholinesterase inhibition assay: 

Nonlinear regression analysis for the generated 
log (dose) - suppression curve in figure 4 indicated 
that the half maximal inhibitory concentration (IC50) of 
compound 5476423 is within early micromolar range 
(IC50 = 13.8 µM).

Figure 4: Dose - inhibition curve of compound 5476423 
contra  acetylcholinesterase, each point represents mean ± 
standard error of mean (SEM).

Effect of compound 5476423 on acetylcholinesterase 
kinetics parameters:

Depend  on Michaelis - Menten kinetics plot 
in figure 5, compound 5476423 was able to reduce 
maximum reaction velocity (Vmax) catalyzed by 
acetylcholinesterase from 886 to 723 (relative activity 
unit). No significant change was reported regarding the 
concentration of substrate (acetylthiocholine) required 
to achieve half the maximum velocity of reaction 
(Km). The reduction in Vmax value but not Km may 
indicate that compound 5476423 is a non-competitive 
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inhibitor. This behavior of compound 5476423 against 
acetylcholinesterase was further confirmed by using 
Lineweaver–Burke plot as seen below in figure 6.

Figure 5: Michaelis - Menten kinetics plot. This figure 
compares acetylcholinesterase kinetics parameters in the 
presence of compound 5476423 and the absence of this 
compound (negative control). Each point represents mean 
± standard error of mean (SEM), V stands for reaction rate 
while [S] represents substrate concentration.

Figure 6: Lineweaver - Burke plot (reciprocal plot) in the 
presence of compound 5476423 (10 µM) and the absence of 
this compound (control). V stands for reaction velocity while 
[S] represents acetylthiocholine concentration.

Discussion

Alzheimer’s disease is an age related 
neurodegenerative disorder that is usually associated 
with aggregations of misfolded protein inclusions within 
affected neurons (2,3,17)    The available medications 
can only mitigate symptoms with no neuroprotective 
capacity as the underlying pathogenesis scenario of 
Alzheimer’s sickness  is very complex and not well 
elaborated (5,6)  . Designing a molecule that can target 
more than one pathogenic mechanism may modify 
Alzheimer’s disease term (7)  

8-hydroxyquinoline is a well-known building block 
in medicinal chemistry with antioxidant and metals 
chelating capacities(10,11)    This molecules  was used 
successfully in the production of several neuroactive 
compounds(8,9)   . The present study   believed  that linking 
two molecules of 8-hydroxyquinoline can generate a 

new design  is compound 5476423  that is capable of 
inhibiting acetylcholinesterase, quenching free radicals 
as well as  chelating metals like iron and copper.

Indeed, our practical analysis indicated that 
compound 5476423 can exhibit an extended 
conformation within acetylcholinesterase crystal. 
This  compound was able to form several hydrogen 
bonds with amino acid residues in active site pocket. 
These in silico findings were translated to in vitro early 
micromolar inhibition capacity for compound 5476423 
against acetylcholinesterase enzyme (IC50 = 13.8 µM). 

Based on Michaelis - Menten kinetics plot, 
compound 5476423 was able to decrease  Vmax but 
not Km value. This can refer to the non-competitive 
inhibition behavior of compound 5476423 against 
acetylcholinesterase enzyme. This was additional 
confirmed by using Lineweaver - Burke plot.

Our study  believed  that compound 5476423 may 
link  to an allosteric site within acetylcholinesterase active 
site. Substrate can still bind to enzyme but the complex 
can’t generate final product. This proposed mechanism 
can explain the reduction observed in Vmax value only 
upon addition of compound 5476423. Such behavior is 
well recognized within enzymes kinetics studies (18)  . 
However, extra  assessment and characterization may be 
required to confirm these finding .
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Abstract

Background: The eye is one of the important sensation members in our life. Health guidelines that are 
given to eye soundness and neatness are important because of many factors where dust, high temperature, 
microorganisms and other agents can cause many diseases of the eye which may lead to blindness. This 
study included the investigation of the bacterial species causing inflammation of the eye which include 
conjunctivitis, eye lid infection and cornea at different age groups. Method: One hundred and forty three 
swabs were collected from eyes of infected people in addition to 110 blood samples of people who visited 
Al-Hilla teaching hospital and Alnoor hospital for Children from December 2017 to Jun 2018. Culture 
investigations showed 137 positive bacterial growth and 6 without growth. Staphylococcus aureus was 
the most common isolate 48(35.0%) of the total samples followed by E.coli 20(14.59%) followed by S. 
pneumoniae 18(13.13%) followed by S. epidermis 17(12.4%) followed by Enterococcus 10(7.299%) 
followed by K. pneumoniae 8(5.8 3%) followed by H. influenzae 7(5.1%) followed by P. aeruginosae 
6(4.37%) followed by N. gonorrhoeae 2(1.45%). Also, the study transacted with determination of cytokines 
concentration. Results and Conclusion: IL-8 showed elevated concentrations particularly in age group (1-
10) year as it reached 282.67±20.53pg/ml compared to controls 134±97.51pg/ml. Also, IL-1 concentration 
was higher in patients than in controls particularly in age group (51-60) years as it reached 352.67±46.49pg/
ml compared to controls 270±9.54. 

Keywords: Eye infection, IL-1, 1L-8, conjunctivitis, bacterial infection. 

Introduction

  The eye is one of the important sensation members 
in our life. Health guidelines that are given to eye 
soundness and neatness are important because of many 
factors where dust, high temperature, microorganisms 
and other agents can cause many diseases of the eye 
which may lead to blindness [1]. The eye is also exposed 
to several types of infections caused by bacteria, viruses 
or fungi. Bacterial infection of the eye is a major 
problem requiring treatment. Bacterial infection is the 
result of bacterial transmission of air or contact from one 
person to another. Eye infections include lid infection, 
conjunctivitis and dacryocystitis .The infection is caused 
by bacterial adhesion and invasion of the membranes 
and epithelial cells through the acquisition of factors 
that help adhesion and penetration of the host.

Bacteria cause eye sickness because of their 
effectiveness and combat host condensation of 
different factors such as socioeconomic level, personal 
cleanliness, way of life, feeding, entail, physiology and 
age [2].The areas in the eye that are frequently infected 
are conjunctiva, lid and cornea [3]. Conjunctiva is a 
fluffy transparent mucous membrane which lines the 
internal surface of the eyelids and covers the sclera 
(white fraction of the eye). Causes of Conjunctivitis 
are five types; bacterial conjunctivitis caused by 
Staphylococci and Streptococci. These organisms may 
arrive from the patient’s own skin or upper respiratory 
tract. Conjunctivitis happens in various ages particularly 
in newborns which is defined as hyperemia and eye 
discharge in the neonates and is a prevalent contagion 
occurring in the neonates in the first month of life, the 
incidence of neonates’ conjunctivitis varies in the world 
from 0.9-21% depending on socioeconomic conditions 
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[4]. Cytokines play a part in preserving safety of natural 
cornea as they participate in the arrangement of the 
inflammatory and immunological reactions of the ocular 
surface [5]. IL8 is one of the most particular cytokines. 
Chemokine particularly activates polymorph nuclear 
neutrophils and causes chemotaxis of T-lymphocytes. It 
has also been referred as monocyte- derived neutrophil 
chemotactic factor, neutrophil- activating peptide-1 
and neutrophil-activating factor. This substance has the 
capacity to cause chemotaxis of neutrophils, neutrophil 
form change, exbcytosis of neutrophilic granules, surface 
expression of adherence molecules, respiratory blast and 
a high in cytosolic Ca2+ concentrations in the neutrophil 

[6]. On the other hand, IL-8 causes an inflammation 
distinguished by the flow of neutrophils into different 
anterior ocular compartments of the injected eye. 
Peripheral blood monocytes, alveolar macrophages, 
endothelial cells, fibroblasts, epithelial cells, hepatoma 
cells and retinal pigment epithelial cells all are capable 
of elaborating IL-8. Elevated concentrations of IL-8 
have been considered as a cause of disease for human 
and empirical inflammatory sickness and inflammation 
of the eye [7]. IL-1, the pro-inflammatory cytokine, is a 
substantial middleman for inflammation and immunity. 
IL-1 has been implicated in the pathogenesis of human 
inflammatory diseases such as septic shock, rheumatoid 
arthritis, periodontal disease, corneal diseases, pink eye 
surface diseases, pharyngeal keratopathy, conical cornea 
and sterile corneal ulceration. IL-1 is a potent promoter 
of other inflammatory cytokines such as IL-6, IL-8, 
TNF-α and GMCSF stimulating factor, and stimulates 
the production of MMP enzymes by epithelial and 
inflammatory cells [8,9]. IL-1 is closely involved in the 
contribution to inflammation of the surface of the eye. 
It promotes the activation and migration of leukocytes, 
the expansion of pathogenic T cell, and the manufacture 
of other pathogenic cytokines that act as an intermediary 
sickness [10]. This study was aimed to investigate 
bacterial species causing inflammation of the eye which 
include inflammation of Conjunctivitis, eye lid infection 
and cornea at different age groups

Sample collection 

   The present study included the collection of (143) 
clinical samples from patients at Hilla Teaching Hospital 
and AL-Noor Hospital for Children during the period 
from December 2017 to June 2018.  Eye swabs were 
collected from patients by sterile swabs with transport 
media for bacteriological study. Microbiological 

analysis was done and the organisms were identified 
by direct Gram staining, culture methods on Nutrient 
Agar medium, Blood Agar medium, MaCConkey agar 
medium, Chocolate Agar Medium, Simmon Citrate 
Medium and Eosin Methylene Blue (EMB) Agar 
at 37°C for 42h. in addition, different biochemical 
tests like catalase test, oxidase, indole, Simmon 
Citrate, coagulase, voges-proskauer (VP), methyl red 
(MR),capsule test, motility test, Bacitracin sensitivity 
test and urease test were performed for the identification 
of various bacterial pathogens after their isolation. Also, 
5ml of blood were collected by disposable syringe; 
blood was put in tube in the absence of anticoagulant. 
The serum was separated by centrifugation at 3000rpm 
for 5min. Serum levels of IL8 and IL-1were measured by 
enzyme linked immunosorbent assay (ELISA) applies a 
technique called a quantitative sandwich immunoassay 
using Peprotech (USA) kit antibiotics susceptibility.

Results

Bacteriological identification 

One hindered and forty three (143) patients 
with different types of eye infection were studied 
including conjunctivitis 66(46.15%), eye lid infection 
33(23.07%), cornea 44(30.76%). Bacterial causes of 
eye infection included Staphylococcus aureus was the 
most common isolate 48(35.0 36%) of the total samples 
followed E. coli 20(14.59%) followed by S. pneumoniae 
18(13.13%) followed by S.epidermis17(12.4%) 
followed by Enterococcus 10(7.299%) followed by 
K. pneumoniae 8(5.83%)  followed by H. influenzae 
7(5.1%) followed by P. aeruginosae 6(4.37%) 
followed by N. gonorrhoeae 2(1.45%) and no growth 
6(4.19%). In conjunctivitis patients Staphylococcus 
aureus 20(38.46%) and Streptococcus pneumoniae was 
6(12.5%), Staphylococcus epidermis and Escherichia 
coli were 5(10.4 1%), Klebsiella pneumoniae was 
4(8.33 %), Pseudomonas aeruginosae 3(6.25%), 
Entrococcus and Hemophilus influenza were 2(4.16%), 
Neisseria gonorrhea 1(2.08%), while in eye lid 
infection patients most common bacteria isolated were 
Staphylococcus aureus 18(32.72%), Staphylococcus 
epidermis 12(21.81%), Escherichia coli 10(18.18%), 
Enterococcus 6(10.90%), Streptococcus pneumoniae 
4(7.27%), Klebsiella pneumoniae 3(5.45%), 
Pseudomonas aeruginosae and Neisseria gonorrhea 
1(1.81%). In cornea infection Staphylococcus aureus 
formed the predominant bacteria with a rate of 
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10(29.41%), Streptococcus pneumoniae 8(23.52%), Hemophillus influenza 6(17.64%), Escherichia coli 5(14.70%), 
Enterococcus and Pseudomonas aeruginosae 2(5.88%), Klesiella pneumoniae 1(2.94%) as shown in Table (1). 

Table (1) Allocation and percentage of bacteria isolates from patients according to site of eye infection  

Type of bacteria Lid
No.(%) 

Conjunctiva 
No.(%)

Cornea
No.(%)  

Total 
No.(%)

S. aurus 18(32.72) 20(41.66) 10(29.41) 48(35.03)

S. Epidermis 12(21.81) 5(10.41) 0 17(12.4)

S. pnuemoniae 4(7.27) 6(12.5) 8(23.52) 18(13.13)

H. influenzae  2(4.16) 6(17. 64) 7(5.1)

Enterococcus 6(10.90) 2(4.16) 2(5.88) 10(7.29)

P. aeruginosae 1(1.81) 3(6.25) 2(5.88) 6(4.37)

E. coli 10(18.18) 5(10.41) 5(14.70) 20(14.59)

K. pneumoniae 3(5.45 ) 4(8.33) 1(2.94) 8(5.83)

N. gonorrhoeae 1(1. 81) 1(2.08) 0 2(1.45)

Total number 55 48 34 137

IL8 

In ELISA assay using for detection of IL-8 concentration in eye-infected patients, the results showed that IL-8 
had increased in patients compared to controls especially in age group (1-10 ) years as it reached 282.67±20.53pg/ml 
compared to controls 134±97.51and less in age group (61-70) years as it reached 7.50±5.16pg/ml (Table (2).

Table (2) IL-8 concentration in eye-infected patients and their healthy controls

IL-8 (pg/ml)
Age group/yr

Control (M±SD)Patient (M±SD)

134±97.51282.67±20.531-10

70.67±13.65125.67±23.6311-20

130.67±9.02193±11.2721-30

120.67±10.07161.33±7.0931-40

41±8.5485±13.7541-50

22.00±7.0051.33±8.0851-60

0.68±0.187.5000±5.1565561-70

                   LSD=6.3.

Interleukin-1 (IL-1)

Using ELISA assay for detection of IL-1 
concentration in eye-infected patient, the results showed 

that IL-1 concentration was higher in eye-infected 
patients compared to controls especially age group (51-
60) years as it reached 352.67±46.50pg/ml compared to 
controls 270±9.54 and less in age group (1-10) years as 
it reached 0.39±0.06pg/ml (Table 3).
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Table 3 IL- 1 values in eye-infected patients and their healthy controls

IL-1 (pg/ml)
Age group/yr

Control (Mean±SD)Patient (Mean±SD)

0.6367±0.77670.9333±0.55081-10

0.2533±0.35120.386667±0.05507611-20

20.0000±5.00038±4.5825821-30

61.333±7.0946080.6667±4.0414531-40

210.6667±10.06645239.6667±7.0237741-50

270±9.53939352.6667±46.4901451-60

108.333±7.63763127.000±4.3589061-70

                LSD=9.55.

Discussion 

Bacterial causes of eye infection include 
Staphylococcus aureus which was the most common 
isolate 48(35.03%) of the total sample. This was due to 
the fact that about 20% of healthy people are carrying 
them continuously through the nasal stream and the 
presence of bacteria in conjunctiva by 3.8-6.3 in healthy 
adults [11]. Staphylococci also have the ability to survive 
in harmful environments for very long periods. Some 
strains can withstand 60°C temperatures for 30 minutes. 
They can also remain in dust and dirt for weeks and they 
have high resistance to antimicrobial agents [12]. This 
study agreed with [13,14] who found that the percentage 
of bacteria in eye 37% and 32%, respectively. 
Staphylococcus aureus bacteria are mainly concentrated 
in conjunctivitis as they reach 20(41.66%). The first 
cause of conjunctivitis is part of the natural flora of the 
upper respiratory tract, especially nasal area as bacteria 
travel from the nose to the eye through the tear ducts, 
inflammation of the oocytes, the eyelid region and 
conjunctivitis [15]. Although there are many studies that 
are consistent with the current study rates of infection, 
there are other studies of different proportions [16]. They 
found that the isolation rate of staphylococcus within 
the conjunctiva only was 10%. The study showed that 
Escherichia coli were the second cause and percentage 
isolated 20(14.59%). The percentage of infection 
was differentiated by area of infection as the highest 
percentage was in eyelid as it reached 10(20.83%). 

This high percentage may be related to the ability 
of bacteria to colonize and cause infection, and their 
prevalence in children is higher due to lack of health 
care which facilitates transmission of bacteria to the 
eye from polluted sources [17]. This finding agreed with 
[18] who found 20% isolation rate. Bacteria are part of 
the natural flora of the intestinal canal for humans and 
animals they are responsible for the visual damage such 
as cornea, conjunctiva, eyelids and inflammation of the 
ocular tissue. Bacteria are abundant during the spring 
because they are present in the soil and are transmitted 
by fertilization with organic compounds of soil and 
plants [17]. The study found that S. pneumoniae isolates 
were 18(13.13%) the highest percentage of insulation 
was recorded in cornea was 8(23.52%). Many virulence 
factors participate in the risk of pneumococcal infection 
including pneumolysin, pneumococcal surface protein 
A, neuraminidase (Nan) and capsule. The capsule 
allows the bacterium to evade the host immune system 
by inhibiting interaction of complement components 
with their receptors on phagocytes, thus preventing 
its killing inside the macrophage which plays a major 
role in inflammation and infection [19]. This finding 
agreed with [20] who found that the percentage isolates 
of S.pneumonia in cornea was (8.69%). The study 
revealed that S. epidermis was isolated by 17(12.4% 
).The highest percentage of isolation in the eyelid area 
was 12(21.81%) these bacteria are part of the natural 
flora of the skin, especially the eyelids as they move 
from hands to eyelashes. This result agreed with [21] who 
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found the percentages of isolates was 19.3%. This study 
showed that Enterococcus was 10(7.99%) the highest 
percentages in eyelid. This study agreed with [13]. Also, 
the study showed that K. pneumonia was 8(5.8 3%). The 
highest percentage of isolation in the conjunctiva was 
4(7.69%). 

Interleukin-8 (IL-8)

The results of this study showed the role of 
interleukin in eye infections as it recorded a rise for 
most age groups and recorded the highest rise in the 
age group (1-10) years as it reached 352.6±46.50pg/
ml compared to controls 134±97.51pg/ml. This was 
related to the effectiveness and activity of Th2 cells, 
which activate certain immune components when 
certain infections and diseases occur in children. The 
use of drugs, especially allergy drugs, increases the 
level of these interleukins, especially if we know that 
this group of children is more susceptible to allergies [21]. 
High concentration of IL8 has been detected in closed 
eye tears and in the tears of patients during contact lens 
wear, in allergic conjunctivitis and in sojourn syndrome 
keratoconjunctivitis. IL-8 has strong attractive chemical 
properties on T cells and neutrophil as observed by high 
concentrations in tears of dry eye patients compared 
with healthy subjects. Expansion of IL-8 by occupant 
tissue is a crucial mechanism for directing leukocytes to 
migrate, particularly through non-vascular tissues like 
cornea [22]. 

Interleukin-1 (IL-1)

   The results of this study showed the role of IL-1 in 
eye infections as it recorded a rise for most age groups 
and recorded the highest rise in the age group (41-
50) years as it reached 352.67±46.50pg/ml compared 
to controls 270±9.54pg/ml. The results also showed 
significant differences in the level of IL-1 between 
different age groups. High tear concentrations of IL-1 
have been detected in rosacea and conjunctivochalasis. 
IL-1is the product of two polypeptide genes; IL-1α and 
IL-1β. IL1-β has been regarded as a pro-inflammatory 
cytokine capable of initiating the inflammatory cascade. 
IL-1induces the centripetal movement of the Langerhans 
cells and mediates keratocytes apoptosis. This cytokine 
is important mediator for corneal sore, iris and corneal 
transplant repudiation [24].
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Abstract

Background: Malocclusion is defined as an irregularity or malalignment of the teeth or a malrelationship of 
the dental arches beyond the range of what is considered normal. Although the malocclusion is not considered 
a life-threatening condition, most of the focus in recent year was laid upon the development of orofacial 
disorders and treatment of resulting malocclusions and the seeking for orthodontic treatment is increasing 
in most countries to enhance the facial beauty and improve the facial appearance. The aim of current study 
was to evaluate the pattern of malocclusion among orthodontic patients attending the orthodontic clinic 
at College of Dentistry in Basra city, Iraq. Method: This study was based on clinical examination of 100 
patients (46 males and 54 females) attending the orthodontic clinic with age range (4-30) years. Dental 
examination was done by an orthodontist. The measured parameters were recorded and analyzed using 
computer-based program (SPSS software, version 23). Results: According to the statistical analysis, class I 
malocclusion was the most prevalent type (55%) followed by class II (39%) and class III malocclusion (6%). 
Other occlusal traits included increased overjet (46%), normal overbite (55%), crossbite (23%) and scissor 
bite (1%), crowding and spacing (12% for each one).  Chi-squared test showed a significant association 
between malocclusion and age, and a non-significant association between malocclusion and gender and 
decayed teeth. Conclusion: Class I malocclusion was the most prevalent type of malocclusion, while class 
III was the least prevalent type. There is significant association between the malocclusion and age.

Keywords: Malocclusion, overjet, overbite, crossbite, scissor bite. 
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Introduction 

Malocclusion is defined as an irregularity or 
malalignment of the teeth or a malrelationship of the 
dental arches beyond the range of what is considered as 
normal (1). Although the malocclusion is not considered 
a life-threatening condition (2), most of the focus in 
recent years was laid upon the development of orofacial 
disorders and the treatment of resulting malocclusions 
and the seeking for orthodontic treatment is increasing 
in most countries to enhance the facial beauty and 
improve the facial appearance (3- 7).

Epidemiological data on the prevalence of 
malocclusion are important determinant in planning 

the appropriate levels of orthodontic treatment (8). 
Therefore, many studies involved investigating the 
prevalence of malocclusion in various populations. A 
review of previous studies showed that the prevalence 
of malocclusions ranged from 11 to 93% and varied for 
different ethnic groups, different age groups and also 
different methods of investigation (9-12).  Additionally, 
variations in the genetic and environmental influences 
may also result in variations in different malocclusion 
patterns in different populations.  

Malocclusion usually affects the health of oral 
tissues and also may lead to psychological and social 
problems (13, 14). Measuring the severity of malocclusion 
is important as it can be considered an epidemiological 
tool for preventive procedures and also evaluating the 
occlusal condition of subjects in the community and 
establishing the treatment priority in a given region (3, 15). 

As there is a lack of studies on malocclusions in 
Basrah city, Iraq, this study considered to be the first 
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one that provides statistical data regarding malocclusion 
pattern in this geographical region. This study was aimed 
to evaluate the most prevalent pattern of malocclusion 
among orthodontic patients in Basrah city, Iraq and 
to find if there are associations between the measured 
parameters. since the Angel’s classification is the most 
commonly examined topic in many studies (16).   

Material and Method

The sample of this study was collected from 100 
orthodontic patients (46 males and 54 females) who 
came to the orthodontic clinic at College of Dentistry/ 
University of Basrah, seeking for orthodontic treatment. 
Their age ranged from 4-30 years. Patients were 
examined by one examiner (orthodontist) and those 
who were undergoing or had undergone orthodontic 
treatment or have uncompleted records been excluded 
from the study. Additionally, patients with skeletal or 
soft tissue deformity were also excluded from the study. 
Each patient was seated on a dental chair and subjected 
to clinical examination which included the following 
parameters:

- Class of malocclusion:  based on Angle’s 
classification that based on the inter-maxillary 
relationship of the first permanent molars (17). In 
the absence of the first permanent molar, the inter-
maxillary canine relationship was used. Asymmetric 
malocclusions were classified based on the predominant 
Class or on the canine relationship (18).

- Overjet: the horizontal distance between the 
incisal edge of the upper central incisor and the labial 
surface of the lower central incisor, it is measured in 
millimeters (5). Normal overjet was recorded when the 
horizontal distance is between 2-4mm, less than 0mm 
was considered as a reversed overjet and more than 
4mm was considered as increase in overjet.

- Overbite: the vertical distance from the edge of 
the upper central incisor to the lower central incisor 
edge, it was measured in millimeters(19). Overbite of 
1-3mm was recorded as normal overbite, more than 
3mm was considered as deep bite and less than 0mm 
was considered as open bite.

- Crossbite and scissor bite: crossbite and scissor 
bite were evaluated in transversal relationship of the 
upper and lower anterior teeth, premolars and molar 
teeth and registered as anterior crossbite, posterior 

crossbite and scissor bite (present, absent) (11, 5). 

- Number of decayed teeth: the decayed primary 
and/ or permanent teeth were recorded according to the 
total number of the involved teeth.

- Spacing and crowding: both of spacing and 
crowding were measured in millimeters,  excess space 
in the upper and lower dental arches that exceeding 2mm 
was recorded as spacing, crowding of upper and lower 
arches of more than 2mm was considered as crowding(8).

Statistical Analysis

Data of this study were entered into Microsoft 
Excel sheet (2010) and then analyzed using computer 
program (Statistical Package for Social Sciences; SPSS 
version 23). Descriptive statistics were done to calculate 
the frequency and percentage of distribution of study 
variables among study participants. The Chi-squared 
test was used to test the association between study 
variables.

Results and Discussion

“One of the basic rules of the universe is that 
nothing is perfect. Perfection simply doesn’t exist.....
Without imperfection.”

                          -Stephen Hawking-

The present study was carried out to determine the 
prevalence of different classes of malocclusion that 
will help provide valuable information in planning 
the orthodontic treatment and the type of orthodontic 
services that could be provided for orthodontic patients 
who come to the orthodontic clinic at College of 
Dentistry, Basrah City, Iraq. However, many studies had 
been published regarding the subject of malocclusion 
and described the prevalence and types of malocclusion. 
Some variability between their findings were existed 
due to the different racial and ethnic population origin, 
variations in methods and indices that were used to 
assess and record the occlusal relationships, specific 
objectives, examiner subjectivity, age differences of the 
study populations and variable sample sizes (5, 16, 20).

Out of 100 orthodontic patients included in 
current study, 53(53.5%) of them were females and 
46(46.5%) were males, since the females were more 
concerned about their aesthetic appearance than males. 
Additionally, most of the examined patients (68%) were 
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10-19 years old, whereas 25% of them were less than 
10 years old since this age usually requires parents 
observation and only 7% of the examined patients were 
between (20-30) years of age (Figure 1). This could be 
due to that adults are more influenced by the functional 
rather than the aesthetic aspect of their dentition more 
younger people who are highly concerned about their 
appearance (21). 

Although the Angel’s classification was considered 
to be limited in that it does not assess the vertical and 
transverse abnormalities, it is a globally accepted system 
as the most reliable and repeatable classification and 
also minimizes examiner’s subjectivity (16). According 
to Angle’s classification of malocclusion, this study 
reported that class I malocclusion was the most prevalent 
type of malocclusion with a percentage of 55% followed 
by 39% for class II malocclusion, whereas the least 
prevalent one was Class III  malocclusion at 6%  (Figure 
(2) below. These findings were consistent with findings 
reported by (22, 23) and differed from those reported by (18) 
where class II malocclusion was the least prevalent type. 
The variation in these results could be due to differences 
in sample size and/ or methods of registration. 

Figure 1 Distribution of study participants               Figure 2 
Prevalence of malocclusion classes. according to their age.                                         

The major occlusal finding in the present study was 
normal overjet (52%) of all patients examined. This 
percentage was lower than the 53.2%, 67.7% and 87.1% 
reported (24, 25, 26) and higher than the (20.11%) reported 
by (8).  The prevalence of increased overjet (46%) was 
found to be higher than negative overjet (3%) in the 
examined patients; this was a reflection of the higher 
prevalence of class II malocclusion among the study 
subjects. 

 Normal overbite was found to be the most common 
pattern (55%) of the overbite. Increased overbite 
(deep bite) was recorded in 36% of patients, while the 

prevalence of the open bite was only 9%. These findings 
were consistent with (27, 28). In addition, in the present 
study, the scissor bite was rare (observed in only 1% 
of the examined patients) and less frequently observed 
than the crossbite. The low rate of scissor bite in this 
study was close to the finding reported by (27, 29).

 Crossbite was present in 23% of total patients; 17% 
of them had anterior crossbite and 6% had posterior 
crossbite which were lower than the (14.1%) documented 
by (14). This increase in the rate of the crossbite (anterior 
and posterior) could be explained by that the examined 
patients were already come to the orthodontic clinic 
seeking for orthodontic treatment (11).

Moreover, 12% of the patients showed crowding 
and spacing in their dentition. This result considerably 
differed from that reported by (5, 27) who found that 
crowding was the most frequent finding of all anomalies. 
Regarding the spacing, data from current study were 
consistent with those of (30), but disagreed with those of 
(5). These variations could be due to the differences in 
sampling.

In terms of association between the different 
classes of malocclusion and gender, age as well as 
number of decayed teeth (Figure 3 and Table 1), Chi-
squared test results showed a non-significant association 
between the different classes of malocclusion and 
gender (P>0.05). On the other hand, Table 2 showed a 
significant association between the different classes of 
malocclusion and age of the examined patients. 

These findings were in agreement with (20, 27. The 
latter could be explained by that most of malocclusion 
problems arise with the exfoliation of primary teeth and 
eruption of permanent teeth (mixed dentition period) 
as the establishment of malocclusion is a process that 
progresses with age (31). 

Table (3) showed a non- significant association 
between the different classes of malocclusion and the 
number of decayed teeth. This result was in agreement 
with (32). Although some epidemiological studies have 
implicated malocclusion as a risk factor predisposing to 
dental caries, some authors concluded that there is no 
relation between malocclusion and dental caries under 
the control of fluoride mouth rinsing programs)33). 
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Figure 3: Distribution of Angle’s classification according to gender.

Table 1: Association of malocclusion with gender

Angle’s classification Males
No.(%)

Females
No.(%) Pearson Chi-Squared P-value

Class I 27(27.3) 27(27.3)

2.260 0.323 (NS)Class II 15(15.2) 24(24.2)

Class III 4(4.0) 2(2.0)

Total 46(46.5) 53(53.5)

NS: Non-significant. df= 2.          

Table 2: Association of malocclusion with age

P-valuePearson Chi-
Squared

Class III
No.(%)

Class II
No.(%)

Class I
No.(%)Age group/yr

0.036*10.282

3(3.0)7(7.1)15(15.2)<10  

3(3.0)32(32.3)32(32.3)10-19  

0(0.0)0(0.0)7(7.1)20-30  

6(6.1)39(39.4)54(54.5) Total

 *: Statistically significant at P<0.05. df= 4. 

Table 3: Association of malocclusion with number of decayed teeth

P-valuePearson Chi-SquaredDecayed teethAngle’s classification

0.142 (NS)6.878

54.5%Class I

39.4%Class II

6.1%Class III

100.0%Total

NS: Non-significant. df= 4. 
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Conclusion

     Class I malocclusion is the most prevalent type, 
while class III malocclusion is the least prevalent one. 
In addition, most of patients who seek for orthodontic 
treatment were females of the age group (10-19) years. 
Also, scissor bite is a rare condition as compared to 
crossbite (anterior and posterior) and the prevalence 
of increased overjet and deep bite was found to be 
higher than negative overjet and open bite, respectively. 
Malocclusion significantly associated with age, 
however, it did not show significant association with 
gender or decayed teeth.
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Simulation of Laboratory-Prepared Compounds as  
Anticancer Drugs from Quinazoline Derivatives
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Abstract

Background: Most of the heterocyclic compounds are widely distributed in nature and are used as 
pharmaceuticals, dyes, pesticides, herbicides, vitamins, antibiotics, plastics, etc. These compounds play 
an important role in regulating biological processes. Among these, quinazoline is a very interesting and 
important class of heterocyclic compounds having a wide range of applications. Current study investigated 
the simulation for the preparation of some pharmacological compounds against fungus and some bacteria 
derived from quinazoline.  Methods: Compounds were simulated using data from a former study by Tiwary 
et al. and matching them through the (MOE) program. Results: The results showed that the compounds 
were behaving as good ligands when they interacted with amino acids for the enzyme (5nwh). Conclusion: 
Flexible docking of ligand to receptor molecules is an emerging approach and is extensively used to reduce 
cost and time in drug discovery.

 Keywords: Docking, quinazoline derivatives, anticancer, MOE, simulation. 
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 Introduction

Most of the heterocyclic compounds are widely 
distributed in nature and are used as pharmaceuticals, 
dyes, pesticides, herbicides, vitamins, antibiotics, 
plastics, etc. These compounds play an important 
role in regulating biological processes. Among these, 
quinazoline is a very interesting and important class 
of heterocyclic compounds having a wide range of 
applications. These compounds exhibit varieties 
of biological activities such as antimalarial, anti-
inflammatory, antibacterial and exhibit activity against 
influenza and trachoma viruses etc. Specifically, 
quinazolines showed clinically satisfactory results as 
potent hypnotic effects in rats. They possess central 
nervous system depressant activity in higher animals 
comparable to those of most potent barbiturates. In 
addition to these, they have hypothermic and antipyretic 
effects. Similarly, the compounds possessed depressor 
activity with low toxicity and showed spasmolytic 
effect without analgesic, antipyretic, antihistaminic, 

anthelminthic or blood pressure effects. Quinazolinones 
are proved to be superior anticonvulsants against 
methazole-induced seizures. Among forty compounds 
tested for oral anticonvulsant activity, 4(3H)-
quinazolinone hydrochloride was the most active against 
electroshock-induced convulsions [1].

Over the years, heterocyclic chemistry has gained 
tremendous attention because of its unavoidable 
pharmacological diversity in medicinal chemistry 
research. There has been considerable attention on 
the preparation of useful heterocyclic compounds in 
organic synthesis [2]. These structures can either be 
aromatic or non-aromatic rings [3]. Pyrimidine falls 
under the common azines 6-membered aromatic 
nitrogen heterocycles [4], while quinazoline falls under 
the category of benzo-fused azines because it resulted 
from the fusion of a benzene ring and a pyrimidine 
atom [5]. Heterocyclic frameworks constitute most of 
the active ingredients and building blocks of many 
pharmaceuticals, agrochemicals and veterinary products 
[4,6]. Most importantly, we found in the literature that 
4(3H)-quinazolinones with 3-substitution has been 
associated with antimicrobial properties [5]. Hence 
we have attempted to review the implications of 
heterocycles with special emphasis on quinazoline-4-
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(3H)-ones in medicinal chemistry and also hint upon 
the prospect of developing antibacterial compounds. A 
cyclic organic compound containing all carbon atoms in 
ring formation is designated as a carbocyclic compound, 
while the cyclic compounds consisting of at least one 
hetero (i.e., non-carbon) atom in the ring are known as 
heterocyclic compounds [6]. 

Although many current anti-breast cancer therapies 
can alter tumor growth, in most cases the effect is not 
long-lasting. Cancer drug resistance is thought to reduce 
seriously the effectiveness of current anti-breast cancer 
therapies, which caused around 50% of all treated 
patients relapse [7,8]. This indicated the need for new 
agents which are safer, more effective and potentially 
able to extend the survival of breast cancer patients. 
Following the detection of quinazoline ring a number 
of structural modifications have been made successively 
to raise the biological activities such as anticonvulsant, 
antibacterial, antitubercular, antihistaminic, analgesic, 
antifungal and anti-inflammatory activities which 
attracted the interest of medicinal chemists. The 
drug discovery has played an important character in 
development of newer and safer anticancer agents that 
have a wider spectrum of cytotoxicity to tumor cells. 
Therefore, new therapeutic targets have been reported 
such that the antitumor efficiency of chemotherapeutic 
agents correlated with their growth-inhibiting, 
differentiation-inducing or apoptosis inducing abilities 
[10]. In recent years, interest in the development of new 
anticancer drugs has increased mainly from emerging 
resistance against drugs. Several anticancer targets have 
been investigated for the development of structurally 
new drugs, which were found to have limitations with 
issues related to their side effects and development of 
acquired drug resistance. However, the knowledge of 
tumor biology has detonated during the past decades 
and this may pave the way for more active, targeted 
anticancer drugs, some of which are in clinical trials and 
others in the market [9]. 

Materials and Method 

Figure (1) showed (on the left side) the structure 
of NUDT5 and inhibitor TH1713. Binding of TH1713 
(orange) by NUDT5 dimer (chain A, lemon green and 
chain B, green) through stacking between Trp28 (of 
chain A) and Trp46 (of chain B) and hydrogen bonds to 
the amide nitrogen of Glu47 and side chain of Arg51. An 
alternate conformation of the methylbenzene modality 

is demonstrated in gray. On the right side, the Figure 
showed NUDT5 inhibitor screening funnel optimized to 
select for target engagement in cell.

Figure 1 Mechanism of (NUDT5) with enzyme (5nwh).

Figure 2 Ligand (NUDT5) interaction with receptor 5nwh.

Some of the derivatives of quinazoline compounds 
have been used. These compounds are widely used in 
pharmaceuticals and their efficacy has been measured 
against cancer by advanced programs (MOE).

Docking study

Ligand Preparation: The smiles formulas of 
the natural products were obtained from chem draw. 
Molecular Network software packages provide Chem 
3D, which was used for the generation of 3D coordinates 
from smiles. Again, using Converter of these same server 
2D structures of the drugs was converted into PDB 
format which is an acceptable form for any standard 
docking software. Finally, using MOE was prepared by 
the addition of hydrogen atoms. Structures and IUPAC 
name of the selected compound were revealed in  
Table (1).
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Results and Discussion

 Docking analysis

The docking scores were obtained from 
(2-methylquinazoline-4(3H)-one) against (5nw) 
receptor. The output of all ligands was given by energy 
values in kcal/mol (Table 1). Some ligands showed 
good docking scores when compared to standard 
drug. Docking score of the compound targeted 
(5nw) was compared with that of drug quinazoline 
(2-methylquinazoline-4(3H-one) which was used as a 
potent drug for the treatment of breast cancer showed 
higher docking scores in comparison with standard drug. 
The interactions were stronger (energetically lesser) for 
all the ligands which were used for docking simulation 
Table (1). 

Validation of Ligands

The results shown in Tables (1and 2) revealed 
that the best correlation with protein separated from 
breast cancer was the strongest correlation of the 
first compound, with amino acids (Arg.51,Glu), was 
associated with the functional groups (amine) and 
(carbonyl) of protein amino acids and the second 
compound was associated with the amino acids (Glu.96 
Arg.84) and associated with the functional groups 
(hydroxide) and (carbonyl). The third compound, it was 
found to be strongly linked with amino acids (Glu.93, 
Arg.84) through the functional group (Carbonyl) and the 
fourth compound gave good results with its association 
with amino acids (Arg.51 Trp.28) through the functional 
groups (carbonyl) and (the secretary). However, the 
results of the association of the mentioned muffins were 
less than a small percentage of the association of the 
original drug associated with the protein. Good results 
were taken into consideration and the actual study and 
energy values were shown   in Tables (1 and 2). 

Conclusions

In current study, four laboratory-prepared 
compounds were simulated from a former study by 
Tiwary et al. of quinazoline (2-methylquinazoline-4(3H) 
one) compounds.  Flexible docking of ligand to receptor 
molecules is an emerging approach and is extensively 
used to reduce cost and time in drug discovery.

In current study, a process was showed to detect 
the strength of the link between the compounds and 

the enzyme using the program (MOE). The theoretical 
correlation of the compounds in the Table (1) led to study 
the effectiveness of four compounds from the previous 
literature that showed efficacy as antifungal and some 
anti-bacterial effects. The effects of these compounds 
on breast cancer and inhibition of the causative enzyme 
(5nw) were demonstrated. The results showed that 
after discovery of most compounds with amino acids, 
the compound (1) was more effective than the other 
compounds linked to the amino acid, thus clarifying 
the best inhibitor by the highest value of the correlation 
strength of the compound with the enzyme.

Table 1: Amino acids interactions and the 
binding scores of the docked compounds on the 
active site (5NW)

Compound 
number

S (Kcal/ 
mol)

Amino acid 
interaction

Functional 
group 
interaction                

1 -5.877 Arg.51 Glu                                 Amin, 
Carbonyl

2 -4.6232 Glu.96, Arg.84                                Hydroxide, 
Amin

3 -4.9278 Arg.196, Met.132                            Carbonyl, 
Amin

4 -4.5598 Glu.93, Arg.84 Hydroxide, 
Amin

Ligand -7.7012 Arg.51, Trp.28 Carbonyl

Figure (3): Compound 1(red) and protein (pocket) 

companion.
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Abstract

Background: Interleukin-6 is the major pro-inflammatory cytokine which exerts multiple effects within 
the disease activity in juvenile idiopathic arthritis and rheumatoid arthritis patients. The aim of this study 
was to assess the association between IL-6 gene 174ــ G/C promoter polymorphism with juvenile idiopathic 
arthritis and rheumatoid arthritis diseases in Iraqi patients. Method: A case-control study was carried out on 
82 patients with juvenile idiopathic arthritis and rheumatoid arthritis disease at Mirjan Teaching Hospital in 
Babylon Province, Iraq. All patients and age matched apparently healthy controls had the same ethnic group 
(Arabic). The genotyping of IL-6 gene 174ــ G/C promoter polymorphism with allele frequency between the 
two-group patient and control were detected using PCR-RFLP technique. Results: A Significant increase 
(P˂0.001) was observed in GC genotype in both juvenile idiopathic arthritis and rheumatoid arthritis patients 
when compared with their respective controls. The frequencies of GG, GC and CC genotypes in juvenile 
idiopathic arthritis patients were 22.9%, 62.9% and 14.2%, respectively, while in rheumatoid arthritis 
patients were 25.5%, 61.7% and 12.8%, respectively. Conclusion: A significant association of −174 G/C 
(rs1800795) IL-6 gene polymorphism with juvenile idiopathic arthritis and rheumatoid arthritis in Iraqi 
population in comparison with control groups was found with higher frequencies of GC genotype and may 
be as a risk factor in both juvenile idiopathic arthritis and rheumatoid arthritis Iraqi patients compared to 
controls.  

Keywords: juvenile idiopathic arthritis, rheumatoid arthritis, −174G/C (rs1800795) IL-6 gene polymorphism, 
PCR-RFLP technique.
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Introduction

Juvenile idiopathic arthritis (JIA) is one of 
childhood chronic inflammatory arthritis. It represents 
a phenotypically heterogeneous group of arthritis, 
however; they have similar inflammatory articular 
changes. It is crucial to recognize arthritis, which is 
a clinical finding manifested as stiffness [1]. Many 
children are referred to pediatric rheumatology clinics 
with musculoskeletal manifestations such as joint 
contracture, swelling or deformity without signs of 
inflammation [2]. Idiopathic osteolysis is a rare inherited 
heterogeneous group of disorders. The exact cause and 
pathogenesis are not well identified. The frequency of 

these disorders worldwide is unknown [1]. Additionally, 
inflammatory cytokines such as interleukin-6 (IL-
6), interleukin-1 (IL-1) and tumor necrosis factor 
(TNFα) have been shown to be elevated in the serum 
and synovial fluids of inflamed joints and they are the 
most studied pro-inflammatory cytokines that have 
the important role in the pathogenesis of RA [3]. Serum 
and synovial fluid levels of IL-6 and soluble IL-6 
receptors (sIL6R) were found to be elevated in patients 
with RA [4]. The production of autoantibodies such as 
Rheumatoid Factor (RF) and Anti-Citrullinated Peptide 
Antibody (ACPA) are promoted by IL-6 [5]. The human 
IL-6 gene is located on chromosome 7p21. Among the 
polymorphic sites described in the IL-6 gene promoter, 
there are biallelic polymorphisms (such as −174G/C 
(rs1800795) that may be associated with differences in 
cytokine production. These polymorphisms consist of a 
single nucleotide change from guanine (G) to cytosine 
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(C) at positions −174 [6]. Promoter polymorphisms of 
IL-6 gene have been associated with susceptibility 
to RA, however, conflicting results were observed in 
different populations [7, 8]. To the best of our knowledge 
this the first study concerning the association of IL-6 
gene polymorphism in Iraqi JIA patients. 

Therefore, the aim of current study was to 
investigate genotypes and allele frequencies of −174G/
C (rs1800795) IL-6 promoter gene polymorphisms in 
Iraqi patients and their association with JIA and RA in 
comparison to control group.

Subjects and Method 

Study design and subjects recruitment 

The study subjects comprised (35) children with JIA 
(14 males and 21 females) with their age ranged from 
(1-18) years and classification of JIA was based on the 
International League of Associations for Rheumatology 
(ILAR) criteria [9, 10]. In addition, (47) adult RA patients 
(4 males and 43 females) with their age ranged from 
(25-76) years. All patients were selected from Mirjan 
Teaching Hospital in Babylon Province, Iraq. On the 
other hand, apparently healthy control group consisted 
of (57) subjects were recruited (30 children with age 
range of (1–18) years and 27 adults with age range of 
(25-60) years. Parental or patient consent was obtained 
and samples collection was performed under appropriate 
ethical guidelines. All patients and controls were from 
the same ethnic group (Arabic). 

DNA Extraction and PCR amplification

  DNA was extracted from white blood cells using 
DNA extraction kit (Promega Wizard® Genomic 
DNA Purification Kit). For genotyping of IL-6 gene 
(rs 1800795), briefly, a set of primers were designed 
and master premix (Bioneer) was used (Table 1). For 
optimizing conditions of amplification, gradient PCR 
was performed. After optimization, the PCR conditions 
included initial denaturation for 5min at 94˚C, then 30 
cycles (30s at 94˚C, 30s at 66˚C, 20s at 72˚C and finally 
10min at 72˚C). PCR products (446bp) were determined 
by electrophoresis in agarose gel after staining with 
ethidium bromide (2% agarose, 70V, 20mA for 1hr) 
and visualized under UV transilluminator. Studying of 
polymorphism was performed by PCR -RFLP By using 
BtgZI restriction enzyme.

 Table (1) Master Mix components

ConcentrationItem

1U/μl   Top DNA polymerase

250MmEach: dNTP (dATP, dCTP, dGTP, 
dTTP)

10Mm            Tris-HCl (pH 9.0)

30Mm            KCl

1.5mM            MgCl2

            Stabilizer and tracking dye

Statistical Analysis

Statistical analysis was carried out using SPSS 
version 20.

Results

Genotyping of IL-6 gene −174 G/C (rs1800795) 
polymorphism using PCR-RFLP

The genotypes frequencies of IL-6 gene 
polymorphism with allele frequency between the 
patients and control groups were detected by using 
PCR-RFLP technique Figures 1-3). 

Figure 1 Electrophoresis pattern of PCR-RFLP for PCR 

product (446bp) of IL-6 gene (rs1800795) using restriction 
enzyme BtgZI in control group. Lane L: 100bp DNA ladder. 
Lanes (1, 3, 4, 7, 9, 11, 14, 15, 18, 19, 20, 23, 24, 26 and 28) 
showing homozygous genotype (GG). Lanes (5, 6 and 8) 
showing heterozygous genotype (GC). Lanes (2, 10, 12, 13, 16, 
17, 21, 22, 25 and 27) showing mutant genotype (CC). 
Figure 2 Electrophoresis pattern of PCR-RFLP for PCR 
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Figure 3 Electrophoresis pattern of PCR-RFLP for PCR 
product (446bp) of IL-6 gene (rs1800795) with restriction 
enzyme BtgZI in RA patients. Lane L: 100bp DNA ladder. 
Lanes (1, 7, 11, 14, 15 and 18): showing homozygous genotype 
(GG), Lanes (4, 5, 6, 8, 9, 10, 13, 16, 17, 19, 20, 21, 22, 23 and 
24) showing heterozygous genotype (GC). Lanes (2, 3, and 
12): showing mutant genotype (CC). 

Comparison of IL-6 gene (rs1800795) 
polymorphism in study groups:

product (446bp) of IL-6 gene (rs1800795) with restriction 
enzyme BtgZI in JIA patients. Lane L: 100bp DNA ladder. 
Lanes (14, 20, 23, 26, 30, 31, 33 and 34): showing homozygous 
genotype (GG). Lanes (1, 3, 4, 5, 6, 8, 9, 10, 11, 13, 15, 16, 
17, 18, 19, 21, 22, 24, 25, 27, 29 and 32): showing mutant 
heterozygous genotype (GC). Lanes (2, 7, 12, 28 and 35): 
showing mutant genotype (CC). 

Comparison of IL-6 gene (rs1800795) polymorphism in study groups (Tables 2 and 3) revealed significant 
differences between genotypes in all study groups. The GC genotype was higher in JIA and RA patients than control 
groups. 

Table 2 Association between IL-6 gene (rs 1800795) genotypes in JIA and RA patients

IL-6
 Genotype

Study Groups

χ2 P-value   Odds ratio 95% CI
Total Patients
 (JIA+RA)
No.(%)

Total  Control 
groups
No. (%)

G/G                                
G/C                                 
C/C                                 
Total

20 ( 24.4%)                                              
51 (62.2%)                                                        
11 (13.4%)                                                        
82 (100.0%)

30 (52.6%)                                                        
7 (12.3%)                                                      
20 (35.1%)                                                     
57 (100.0%)

   34.616 ٭0.001 > 0.088
1.087

0.029-0.271
0.399-2.963

Table 3 Association between IL-6 gene (rs 1800795) genotypes in RA patients only

IL-6
Genotype

Adult groups
χ2   P-value Odds

ratio 95% CIRA patients 
No.(%)

Control group
 No.(%)

G/G                                    
G/C                                 
C/C                                 
Total

12(25.5)                                                
29(61.7)                                                
6(12.8)                                                           
47(100.0)

16(55.2)                                               
3(10.3)                                               
10(34.5)                                             
29(100.0)

19.52 ٭0.001 >    0.074
1.302

0.014-0.388
0.314-5.398
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Discussion

    This study is considered unique in Iraq that has 
dealt with the JIA disease. The study has actually been 
compared with RA disease and control group concerning 
the genotyping IL-6 gene–174 G/C (rs1800795) 
polymorphism. By using the PCR-RFLP technique 
for IL-6 gene polymorphism, current study had found 
that the percentage of homozygous genotype GG in the 
total JIA and RA patients where (24.4%) which was 
less than control group (52.6%) as shown in Table (2). 
Thus, it was noted that there was significant difference 
(P≤0.001) between them and heterozygote genotype 
(GC) which was more frequent (62.2%) in total JIA and 
RA than control group (12.3%) as shown in Table (2). 
In addition, the heterozygote genotype (GC) was more 
frequent (62.9%) in the JIA and (61.7%) in adult RA 
which was higher than juvenile control group (14.3%) 
and adult control group (10.3%) as shown in Table (3). 
In other words, an individual with a high genotype (GC) 
is twice as likely to have the disease compared with 
control group, which may be the risk factor for disease 
in both JIA and RA in the Iraqi population. As a matter 
of fact, this study had revealed that the genotype (CC) 
may be protective against JIA and RA disease although 
it was in JIA lower (14.2%) than the adult control 
group (34.5%) as shown in Table (3). In addition, the 
frequency of the G allele was (0.54) and (0.56) in JIA 
and RA patients, respectively. This indicated that there 
was a slight difference in allele frequency with non-
significant differences from control group. 

 Moreover, the frequency of allele C increased in 
JIA (0.46) and RA (0.44), whereas decreased in the 
control group (0.41). This slight increase of both alleles 
frequency in comparison with control samples explained 
the presence of non-significant difference between the 
both allele frequencies. The results of this study found 
that the GC genotype was associated with JIA and RA 
and these GC genotypes may be a risk factor for JIA and 
RA diseases in Iraqi population. Regarding IL-6 174ــ 
G/C gene polymorphism, the results of this study were 
consistent with [11] who found a significant association of 
IL-6 −174G/C gene polymorphism and RA in Egyptian 
population with significantly higher frequencies of GC 
and CC genotypes and C allele in RA patients compared 
to controls with no association was found between IL-6 
−572G/C gene polymorphism and RA.

In fact, the finding of this study had come in 
agreement with [12] who reported significantly reduced 
frequency of the -174 CC genotypes in systemic JIA 
patients with age at onset of ≤5 years. The genotypes 
frequencies in JIA patient group were significantly 
different from those in a large control population [3]. 
Therefore, the reduction in the frequency of the CC 
genotype in JIA patients suggested that this genotype 
confers a protective influence against the development of 
the disease. This implies that the individual’s genotype 
influences his or her IL-6 response to a stressful stimulus 
[13]. In another study [14], Interleukin-6 gene (-174 G/C) 
has been associated with bone erosive damage in RA 
patients especially those with CC genotype. The low 
frequency of the C allele in Indians and the reduction 
in CC genotype frequency in children aged ≤5 years are 
very interesting [15] and actually similar to our findings. 
On the other hand, these results disagreed with [7, 16]  who 
found no differences in alleles or genotypes frequencies 
of IL-6-174G/C gene polymorphism between RA and 
control group in a different populations such as Mexican 
and Turkish populations. The controversy of these results 
may be due to different origins or ethnicities. Moreover, 
in disagreement with findings identified that the 
frequency of CC genotype and C allele were significantly 
higher in RA patients compared to controls. In addition, 
previous data [8] showed a significantly increased risk 
of the CC genotype and the C allele of IL-6 -174G/C 
gene polymorphism in Chinese population. Also, the 
IL-6-174 promoter polymorphisms may be associated 
with increased risk of RA and could be used as genetic 
marker for assessing the susceptibility and severity of 
RA in Chinese population. 

These differences and similarities in the results 
may be due to environmental factors and genetic 
predisposition to get each community injured. In 
addition, IL-6 plays a central role in contributing to the 
development of the disease in which it is considered as a 
pro-inflammatory cytokine that had different pleiotropic 
activities including induction of an acute phase proteins 
and stimulation of T as well as B cells. These reactions 
result in cartilage and bone damage as well as other 
systemic manifestations [17]. A polymorphism in -174G/
C of the IL-6 gene promoter region was reportedly 
associated with systemic onset juvenile idiopathic 
arthritis and susceptibility to RA in Europeans [18]. In 
another study, patients with the −174 G allele showed 
higher rates of progression of erosive damage although 
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it was not statistically significant even in the presence of 
longer disease duration at baseline [14]. 

Conclusion 

    Current study revealed a significant association 
of IL-6 −174 G/C gene polymorphism with JIA and 
RA diseases, with higher frequencies of GC genotype 
and may be as a risk factor in both JIA and RA Iraqi 
patients compared to controls. No association was found 
between allele frequencies and JIA or RA diseases.            
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Abstract 

Background: Oxidative stress has the critical role in the  initiation and progression of any type of cancers 
through cellular damage. Malignant lungs tumor characterized by uncontrolled cell growth in tissues of 
the one or both lungs. The tumor growth is transfer from one or both lung to separating to other parts in 
human body. Peroxidation  of membrane lipids, increase membrane fluidity and permeability with loss of 
its integrity that leads to cell damage has been promote by free radicals. Methodology: The present study 
was included three groups ,30 patients with metastasis lung cancer(MLC), 30 patients with non-metastasis 
cancer of lung(NMLC) whom receiving adjuvant treatment with chemotherapy in tumors center in Merjan 
Hospital in Babylon province, and 30 subjects as healthy control group. We investigate TAOS, MDA, UA, 
and trace elements copper(Cu) , Zinc(Zn), and iron (Fe+2).  All parameters including in this study were done 
by using colorimetric methods. Results: The results of this study showing significant decreasing (p-value  
< 0.05)in TAOS, , UA, Zn, and Fe in MLC group comparing to NMLC and control group. The results 
show significantly increase in MDA and Cu in serum of MLC compare to NMLC and control groups.  In 
conclusion the lack of antioxidant parameters may be promoting the risk  of metastasis lung cancer. 

Keywords: Lung cancer, total antioxidant status, oxidative stress, adjuvant chemotherapy.
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Introduction

Oxidative stress has the critical role in the  initiation 
and progression of any type of cancers through cellular 
damage. Peroxidation  of membrane lipids, increase 
membrane fluidity and permeability with loss of its 
integrity that leads to cell damage has been promote 
by free radicals (1).  Increasing of free radicals in the 
cellular level can come as a results of many reasons , 
this include the alcohol consumption , exposure to cold, 
drugs, trauma, virus infections,  exposure to toxins and 
radiation, and deficiency of exogenous antioxidant in 
diet. The human body defense against the above factors 
is depending on exogenous antioxidant rich diet (2). Lung 
cancer(LC) is a malignant in lung  that with time give 

tumor that’s lead to progress cell growth in tissues one 
or both lungs (3). The tumor growing  can be separate in 
the lung by the process of metastasis into near tissue or 
other parts of the body by circulation (4). Small-cell  lung 
carcinoma (SCLC) and non-small-cell lung carcinoma 
(NSCLC) are the main two types of LC (5). The coughing 
(including coughing with blood), losing of weight, 
shortness of breath, and pains in chest are the most 
common symptoms of LC (6). An atoms or molecules 
that contain one or more unpaired electrons, making 
them unstable and highly reactive can be described by 
the term free radical. The stability of free radicals occurs  
by accepting electrons from nucleic acids(RNA and 
DNA), lipids, proteins, carbohydrates or any molecule 
causing a series of  reactions promoting cellular 
damage and disease such as cancer (7).  Glutathione, 
some specialized proteins such as thioredoxins, and 
some vitamins such as ascorbic acid, α-tocopherol, and 
carotenoids including lycopene and β-carotene  are the 
major non-enzymatic antioxidants (8). There are two 
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main mechanisms of action has described for action of  
antioxidants. A chain- breaking mechanism by which 
the primary antioxidant donates an electron to the free 
radical present in the systems is the first mechanism. 
Removal of free radicals initiators by quenching chain-
initiating catalyst is the second mechanism. Electron 
donation, metal ion chelation, co-antioxidants, and  
gene expression regulation are the principle action of 
antioxidant  in biological system (9). The aim of the 
current study to assessment of the antioxidant-oxidative 
stress system and some trace element levels in blood of 
patient with lung cancer( NMLC and MLC).

Meterials and Method

Sixty patients with lung cancer (NMLC and MLC), 
with a mean age of 57.8 ±5(range, 44 - 76 y) treated in 

the Oncology center in Merjan hospital  were studied 
after they had given approval acceptation. Thirty 
patients  with NMLC with a mean age of 52±2 (range, 
44 - 60 y) and thirty patients  with  MLC with a mean 
age of 60±5 (range, 52 - 76 y). Patients were receiving 
adjuvant  treatment with chemotherapy. The control 
cases included 30 healthy men with a mean age of 49±7 
(range 40 – 69 y). All patients and control subjects 
included in this study were men and females were 
excluded from this study because low sample size and 
to prevent the hormonal interferences in women with 
all parameters. All methods were using to investigate 
the levels of TAOS, UA, MDA, Cu, Fe , and Zn were 
colorimetric and the manufactures had provided the 
optimal protocols. 

Results

The study patients characteristics that demonstrated in this study are shown in table-1:

Table  (1) : The characteristics of study sample

Parameters Patients NO.=60(%)

Age
-40-60
-61-80

24(40)
36(60)

Type of LC
-MLC
-NMLC

30(50)
30(50)

Smoking status
-Smoker
-Non-smoker

39(65)
21(35)

Serum TAOS, MDA, UA, and trace elements copper(Cu) , Zinc(Zn), and iron (Fe+2) levels were illustrated in 
table-2:

Table(2): Parameters level in serum of patients and control groups

Parameter NMLC   n=30 MLC  n=30 Control   n=30

TAOS (μmol/l) 1.99±0.13 1.23±0.21* 2.8±0.33**

MDA  (μmol/l) 55.6±2.2 59±3.1* 40. 7±3.2**

UA     (mg/dl) 3.9±0.1 3.2±0.2* 4.9±0.4 **

Cu      (mg/l) 2.7±0.2 3.5±0.43* 1.7±0.2 **

Zn      (mg/l) 3.6±0.6 2.9±0.2* 4.9±0.4**

Fe+2    (mg/l) 1.2±0.1 1.0±0.1* 1.6±0.3**

* Significant difference ( P ˂ 0.05) 
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** Significant difference ( P ˂ 0.001) .

The MDA/TAOS and Cu/Zn ratio percentage  in 
serum of patients and control was investigated as shown 
in the table-3:

Table(3): Oxidative stress/ antioxidant  and Cu/
Zn ratio

Parameter NMLC  (%) MLC (%) Control  (%)

MDA/TAOS 27.5 47.9 14.2

Cu/Zn 75 120 34

The present study suggested the correlation between 
ages of MLC patient and MDA/TAOS and Cu/Zn ratio 
as shown in figures 1 and 2:

Fig(1): Correlation between ages of MLC patient -MDA/
TAOS   

Fig(2): Correlation between ages of MLC patient Cu/Zn 
ratio

Discussion

Uncontrolled cell growth in tissues of the lungs is 
can be described as malignant lung tumor. The damage 
of cell membrane  arising from oxidative stress is 
implicating  in the initiation and progression of any type 
cancers including lung cancer (10). In the present study 

, all patients MLC and NMLC are receiving adjuvant 
chemotherapy and this treatment is make difficult 
complications for patients because of generating huge 
amount of free radicals that leads to cells damage. 
The results shown significant decreasing in  levels 
of TOAS in patients with MLC comparing to other 
groups NMLC and control and the results agreement 
with another study on different type of cancer (11). Total 
antioxidant status  in serum also falls in another many 
types of cancer (12,13). The final product of metabolism of 
purines that considered an important antioxidant agent 
contributing to the total antioxidant status in blood is 
uric acid(UA) (14). Thus, antioxidant system (endogenous 
and exogenous  sources)  protect DNA and other cell 
components such as cell membrane from damage by 
the huge free radicals forms through carbohydrates, 
lipids, and proteins metabolism. The levels of MDA 
was significant  increasing  in this study, this may be 
due to high complications results from free radicals 
that forms due to chemotherapy (15). Lipids peroxidation 
generate high amount of free radicals and uric acid 
and iron that bind with ferritin makes scavenger to 
elimination the free radicals (16).  The results suggested 
low positive correlations between ages of patient with 
MLC and MDA/TAOS and Cu/Zn  ratios, this indicate 
that age not only responsible on increment the levels of 
free radicals but also the treatment with chemotherapy 
were have the main role. The TAOS are thus are the 
fundamental importance to preventing and controlling 
on the formation of reactive oxygen species(ROS) 
generated through Fenton reaction (17) . The free radicals 
those results through above reactions are mediated 
cytotoxicity (lipid peroxidation of cell membrane and 
oxidative damage to increase modification of various cell 
membrane and its associated proteins) may be contribute 
to cellular damage observed in this conditions. Copper 
levels increase significantly in serum of MLC and this 
may be indicate to the role of copper in angiogenesis and 
tumor growth. The previous studies suggested that using 
of chelating agents for copper to prevent angiogenesis  
as a part of  cancer therapy (18).  Zinc is the cofactor 
of endogenous antioxidant enzymes such as SOD and 
decreasing levels may be as a results to decrease levels 
of TAOS.  We suggesting increase levels of MDA and 
copper and decreasing levels of TAOS, UA, iron, and 
zinc in blood of patients with metastasis lung cancer 
whom receiving adjuvant chemotherapy.
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Conclusion

lacking of antioxidant parameters such as TAOS , 
UA, copper,  iron and zinc may be promoting the risk  of 
metastasis lung cancer.
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Abstract 

Background: Oxidative stress results from an imbalance between the production of radical oxygen species 
(Reactive Oxygen Species; ROS) and antioxidant cell capacities. Radical oxygen species have long been 
considered as toxic byproducts of normal oxygen metabolism and involved in much pathology. However, 
for several years, the controlled production of free radicals appeared as an essential mechanism of the 
cellular signaling which participates in the maintenance of cellular homeostasis. The study was designed to 
evaluate the medical relevance of hyper-homocysteinemia and antioxidant enzymes (glutathione peroxidase, 
catalase and malondialdehyde) before and after ovarian cancer treatment. Methods: Blood samples were 
taken from Oncology Unit at Mirjan Teaching hospital in Hilla Town, Iraq. Forty patients suffered from 
ovarian cancer were chosen in our study and forty healthy subjects (control group). Results: Data from 
current study revealed that there was significant increase in lipids peroxidation, measured as MDA, in the 
serum of ovarian cancer patients who were not taking any medication and higher than controls (P<0.012). 
in addition, we found that methotrexate resulted in a significant increase in MDA levels when compared 
with MDA levels in patients who did not take any medication. The mean±SD plasma Homocysteine levels 
in ovarian cancer patients before and after treatment were (16.34±0.15µmol/L) and (19.37± 0.15µmol/L, 
respectively, while the mean±SD value for controls was (8.37±0.17µmol/L. In addition, it was found that 
the mean±SD serum glutathione peroxidase and catalase levels in ovarian cancer patients were significantly 
higher than controls. Moreover, a positive correlation was observed between Homocysteine levels and 
lipids peroxidation levels in the patient group but not in the control group, while a negative correlation 
was observed between glutathione peroxidase and catalase levels with lipids peroxidation levels in patients 
group but not in the controls. Conclusion: There was positive correlation between Homocysteine level and 
lipid peroxidation in women with ovarian cancer before and after receiving remediation, whereas a negative 
correlation existed between antioxidant enzymes (catalase and glutathione peroxidase) with Homocysteine 
level in women with ovarian cancer before and after receiving medication.  

Keywords: Homocysteine, Malondialdehyde, Glutathione peroxidase, Catalase, Antioxidant. 

Introduction

Oxidative stress results from an imbalance between 
the production of radical oxygen species (Reactive 
Oxygen Species; ROS) and antioxidant cell capacities. 
Radical oxygen species have long been considered as 
toxic byproducts of normal oxygen metabolism and 
involved in much pathology. However, for several 
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years, the controlled production of free radicals 
appeared as an essential mechanism of cellular signaling 
which participates in the maintenance of cellular 
homeostasis(1,2). 

Another major target of radical attack is 
polyunsaturated fatty acids such as linoleic and 
arachidonic acids present in particular in plasma 
membranes. Their oxidation by ROS, called lipid 
peroxidation, leads to the formation of a large number 
of primary products (hydroperoxides) and secondary 
(aldehydes) whose biological activities are multiple 
(3,4,5) like forming the major redox-active center in a 
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diversity of metalloproteins such as ceruloplasmin, 
tyrosinase and ascorbate oxidase (6). Ceruloplasmin 
contains copper in its structure. Cuprous may play a role 
in lipid peroxidation via reduction of cupric to cuprous 
as shown in the following equation (7, 8)  

 

Homocysteine has a role in transport of copper in 
the body with conversion of cupric to cuprous, hence 
increased cell damage (9, 10). Homocysteine accumulates 
in the cell and is exported to plasma mostly in its oxidized 
form bound to protein, cysteine and is measured as total 
Homocysteine (tHCY) (the sum of free and bound with 
cysteine and protein) (11,12). HCY is produced by the 
intracellular demethylation of methionine. As a result, 
Hyper-homocysteinemia is associated with oncogenic 
risk in patients with inflammatory intestinal disease 
(13) may be due to hypomethylation (14). Thumping 
methylation of DNA is frequently found in tumor cells 
(15, 16).

More lately, other authors found the glutathione 
peroxidase activity (GPx) and catalase (CAT) play as 
major role in the progression of cancer (17) as well as GP 
catalyzes conversion of  H2O2 to H2O and LOOHs to 
ROH and influential as free radical scavenger.

Glutathione peroxidases (GPx) are complex proteins 
that have selenium element in its composition. Reduced 
glutathione is converted to oxidized glutathione by 
reaction with H2O2 and lipoperoxides (LPO) (18). 
Catalase is an enzyme that has haeme group usually 
located in each from peroxisomes and the cytoplasm. 
The iron group of haeme is permitted to react with 
hydrogen peroxide to convert a nontoxic compound. 
Recent reports found that catalase enzyme has a major 
role to protect DNA from damaging by UV radiation 
(19, 20). Therefore, current study was designed to evaluate 
the medical relevance of hyper-homocysteinemia and 
antioxidant enzymes (glutathione peroxidase, catalase 
and malondialdehyde) before and after ovarian cancer 

Materials and Method

Patients

Eighty women with ovarian cancer were admitted 
to Oncology Unit at Mirjan Teaching hospital in Hilla 
Town, Iraq. They were categorized as 40 patients 
taking methotrexate only and 40 patients not taking any 
medication. Patients’ average age (SD) was 42.3 (13.1) 

years with a range of 23-71 years. There were forty 
healthy subjects with average (SD) age of 40.5(10.2) 
years and a range of 21- 72 years, as control group. 
The patients or controls did not take hormones or any 
supplement of trace elements. Also, patient with liver 
disorders or diabetes were excluded from the study. 

Fasting blood samples (12mL) were taken from 
patients and healthy controls. The samples were 
separated at 3000rpm for 10min at 4oC before using. 

Statistical analyses

The results were presented as mean ± SD (1SD). 
Data analysis was performed using student’s t-test 
to obtain significance between patients and healthy 
controls at a level of significance of P<0.05.

Assessment of the lipid peroxidation activity

The assessment of lipid peroxidation process 
was achieved via determination of byproduct; 
Malondialdehyde (21). The level of serum malondialdehyde 
was determined by a modified procedure described by 
(22). In brief; to 150µl serum sample the followings were 
added: 1ml trichloroacetic acid 17.5%, 1ml of 0.6% 
thiobarbituric acid, mixed well by vortex, incubated in 
boiling water bath for 15 minutes and then allowed to 
cool.  Then, add 1ml of 70% TCA and let the mixture 
to stand at room temperature for 20 minutes, centrifuged 
at 2000rpm for 15 minutes, and taken out for scanning 
spectrophotometric.

Absorbance at 532 nm

The concentration of malondialdhyde = 

L x EO

L: light bath (1cm)

EO: extinction coefficient (1.56 x 105 M-1. Cm-1.)

D: dilution factor 

Assessment of HCY in plasma calorimetrically 

HCY concentration in plasma was measured by a 
multi-scan RC microtiter reader. It was used to measure 
absorbance on the microtiter plates. The microtiter 
plates were well-washed with washing machine. 

The Bio-Rad enzyme-linked immunoassay is a 
microtiter assay that involves four steps: 
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(a) reduction of HCY, mixed disulfides and protein-
bound forms of free HCY by dithiothreitol, (b) conversion 
of free HCY and adenosine to S-adenosylhomocysteine  
(SAH) by bovine SAH hydrolase, (c) competitive 
binding of sample SAH and immobilized SAH with 
monoclonal mouse anti-SAH and spectophotometric  
measurement of peroxidase activity after the addition 
of anti-mouse antibody labeled  with horseradish 
peroxidase (23). 

Determination of enzyme activity

Assessment of total glutathione peroxidase 
activity(GPx) 

GPx activity was measured by the method described 
by (24). Briefly, reaction mixture contained 0.2ml of 
0.4M Tris-HCl (BDH) buffer pH 7.0, 0.1ml of 10mM 
sodium azide (Fluka), 0.2ml of serum, o.2 glutathione, 
0.1ml of 0.2mM Cumene hydroperoxide (Fluka). The 
contents were incubated at 37ºC for 10min. The reaction 
was arrested by 0.4ml of 10% TCA and centrifuged. 
Supernatant was assayed for glutathione content by 
using Ellman’s reagent (19.8mg of 5,5’- dihiobisnitro 
benezoic acid (DTNB) in 100ml of 0.1%  sodium 
nitrate).   

Assessment of Catalase activity

Catalase (CAT) activity was assayed by the method 
of (25). Serum was treated with hydrogen peroxide 
(0.2mol/l) and the reaction was stopped after an hour 
by the addition of dichromate–acetic acid reagent, 
cooled and the intensity of color was read at 620nm. 
Various solutions of H2O2 were utilized for preparation 
of standard curve.

Result

Patients with carcinoma had more MDA levels 
(p<0.012) than healthy group. The GPx and CAT 
levels tended to decrease in these patients who were 
not taking any medication. The mean values in patients 
were (26.3±3.2nmol/L/min and 111.3 ±14.5U/L, 
respectively), while the mean values for control were 
(37.3±6.2nmol/L/min, 167.5±18.2U/L, respectively).

GPx and CAT levels tended to decrease in these 
patients who were taking Methotrexate, their mean 
values in patients were (24.3±1.2nmol/L/min and 
109.8±8.2U/L, respectively), while their mean values in 
control were (37.3±6.2nmol/L/min and 167.5±18.2U/L, 
respectively). We also found the negative relationship 
between MDA with GPx and CAT levels in both 
patients groups who were not taking any medication or 
who were taking Methotrexate as shown in (Figures 1 
and 2). The plasma HCY levels tended to increase in 
these patients who were not taking any medication, 
the mean(SD) HCY concentration in patients was 
(16.34(0.15)µmol/L, while the mean(SD) value for 
control was (8.37(0.17)µmol/L. HCY level was found to 
be higher in patients group compared with controls with 
P<0.05. Also, plasma HCY levels  tended to increase in 
these patients who were taking only Methotrexate, the 
mean(SD) value of HCY concentration in patients  was 
(19.37±0.15)µmol/L, while the mean value for controls 
was (8.37±0.17)µmol/L who were taking Methotrexate 
. Finally, we found positive correlation between plasma 
HCY and MDA in both patients groups who were taking 
Methotrexate or who were not taking any medication 
(Figure 3).

Figure 1 The negative correlation of MDA and CAT. (Left) Patients who were not taking any medication (n= 40, R2= 0.94, 
P<0.05). (Right) Patients who were taking Methotrexate (n= 40, R2= 0.96, P<0.05).
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Figure 2 The negative correlation of MDA and GPx. (Left) Patients who were not taking any medication (n= 40, R2= 0.92, 
P<0.05). (Right) Patients who were taking Methotrexate (n= 40, R2= 0.93, P<0.05).

Figure 3 The positive correlation of MDA and HCY. (Left) Patients who were not taking any medication (n= 40, R2= 0.96, 
P<0.05). (Right) Patients who were taking Methotrexate (n= 40, R2= 0.97, P<0.05)

Figure 4 A comparison between MDA, CAT, GPx and HCY. Blue color represents control group; Green color represents patients 
who were not taking any medication; Red color represents patients who were taking Methotrexate. 
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Discussion 

    ROS are present in the cell at reasonable doses, 
their concentration is regulated by balance between 
their production and elimination rates by antioxidant 
systems. Thus, in the quiescent state, it is said that 
antioxidants/pro-oxidants (balance redox) are in balance 
(26).  However, this redox homeostasis can be broken, 
oxidative stress, either by excessive production of 
ROS (as in aging or atherosclerosis) or by a decrease 
in antioxidant capacities (as in people suffering from 
obesity and smokers). Such imbalance can be caused in 
a controlled manner by the activation of ROS production 
systems (27, 28). The antioxidant response is then effective 
to compensate for this production and the imbalance 
is transient. On the other hand, in certain pathological 
situations (such as cancer), the production of ROS is 
more important and prolonged, yet the antioxidant 
response is insufficient (29, 30). 

    Moreover, (31) found that elevated HCY levels may 
enhance the production of OH-, a known LPO initiators, 
by HCY autoxidation (32). On the other hand, (33) 
proposed that elevated MDA levels in patients indicated 
an elevation in LPO of membrane and prospect further 
oxidation damage (33). 

Furthermore, (33) reported a correlation between 
HCY and MDA when HCY was elevated in patients. Our 
findings were in agreement with these previous studies. 
The positive relation between MDA and HCY because 
elevated HCY caused an increase in production of free 
radical and then an excess in production of MDA. 

Our findings showed that CAT and GPx levels were 
decreased in ovarian cancer patients who receive MTX. 
These results corresponded with other reports that found 
that methotrexate led to hyper-homocysteinemia in 
cancer patients. Also, recent reports found that elevated 
Homocysteine led to decreased activity of CAT and GPx 
thereby elevated MDA levels due to increased H2O2 

From this standpoint, our results indicated that 
ovarian cancer advancement may lead to, at least, 
increased ROS rely on HCY and then antioxidation 
enzymes.

Conclusion

There was a positive correlation between 
HCY level and MDA in women with ovarian 

cancer before and after receiving remediation, 
however, there was a negative correlation 
between antioxidant enzymes (CAT and GPx) 
with HCY level in women with ovarian cancer 
before and after receiving remediation. In 
addition, methotrexate led to elevated HYC 
thereby inhibition of activity for antioxidant 
enzymes (CAT and GPx). Also, MDA levels were 
increased with advancement of cancer. Finally, 
we also proposed that the increased production 
of ROS in ovarian cancer led to changes in CAT 
and GPx levels.\
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Abstract

Background: The physical education lesson is within a balanced system of physical distress which moves 
from simple to complex and from low distress to high distress that imposes a gradual distress of physical 
effort that corresponds to an increase in the amount and speed of hormones. The most prominent hormones 
are the adrenal and thyroid hormones. The aim of current study was to identify the temporary changes in 
the levels of ACTH and TSH in the case of physical effort as well as to identify the resulted changes in 
ACTH and TSH through ratios in the case of individual and group play. Method: The researchers used a 
descriptive method in the survey method as the appropriate method to solve the problem and achieve its 
objectives. Therefore, 78 male and female students from the third grade at college of Physical Education and 
sport Sciences in AL-Muthanna University participated in current study. A number of characteristics were 
specified in the sample to be subjected to laboratory tests. Results: The researchers found that hormone 
levels were increased in males and females. The amount of ACTH was higher in males than in females, and 
the amount of ACTH in the collective game was higher than in individual game. Conclusion: Current study 
could be circulated at different age groups and in various sporting events. 
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Introduction 

The world of hormones is a large-scale variable 
in studies and diverge in different ways and this is due 
to the sensitivity of these hormones and their roles in 
the human body and the lesson of physical education 
and sports science is a miniature and organization 
that reflects the sport in general [1] . When connecting 
between the secretions of hormones in the body and 
physical education lesson, we get a ring that includes 
significant changes in the physiological structure in the 
human body and this is due to the effort as the body 
physical exertion gives a change in the structure of 
muscles, structure of the heart, lungs and other devices 
that are exposed [2]  . This mechanism includes several 

stages to give the required image necessary for the effort. 
When performing any physical activity, no matter how 
hard it is, it makes the body respond to these activities 
as a stimulant or neurotransmitter which moves to the 
muscles and glands so that each body performs its 
duty to give the correct feature; therefore, its activity. 
Hormones have an effective work in the human body 
that comes from a group of glands that work on a 
symmetrical system, there are hormones that work for 
immunity in the body, the hormones work to build the 
body and give good work. It is required during physical 
exertion and hormones to determine the structure of 
males and females [3].

The lesson of physical education is within a 
balanced system of physical distress, it moves from 
simple to complex and from low to high intensity which 
imposes a gradient in the intensity of physical effort that 
corresponds to an increase in the amount and speed of 
hormones. The most prominent of these hormones are 
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adrenal and thyroid hormones [4].

The research problem

How effective physical exertion on hormonal 
secretion of ACTH and TSH in the lesson of physical 
education and sports science when practicing individual 
and group games?

 The research objectives

1- Identify the changes in the ratios of ACTH and 
TSH in the case of physical exertion.

2- Identify the changes caused by ACTH and TSH 
hormone through ratios in the case of individual and 
group play

The Research Hypothesis  

1- There is a difference in the amount of secreted 
hormones (ACTH and TSH) in the case of physical 
effort between males and females.

2 -There is a difference in the amount of secreted 
hormone (ACTH and TSH) between individual and 
collective play and between males and females.

Methods

The researchers used the descriptive method in the 
survey method because it is the appropriate method 
for solving the problem of research and achieving its 
objectives, as the descriptive approach is defined as 
“describing and interpreting what is an object” [5] .

Study subjects

Participants were selected intentionally and they 
consisted of 78 male and female students from the 
third stage of College of Physical Education and 
Sports Sciences at AL-Muthanna University. A set 
of characteristics must be specified in the sample to 
be subjected for laboratory tests. The study sample 
consisted of (35) students who were randomly selected 
and distributed among 12 students (23 students), i.e. a 
percentage of 48.31% of the research community.

Research tools and methods of gathering 
information

1- Questionnaire form. 2- Centrifuge 3000cycles/ 
minute. 3- Medical injection number (50). 4- Tube 
saving blood number (150) Plan Tube. 5- Cool Box. 6- 

Assistant staff and medical staff.

The Exploration Experience:

The exploration experiment was conducted on 
Tuesday 16/10/2018 at 10:00 am in the hall of College 
of Physical Education and Sports Sciences at AL-
Muthanna University, in order to know the time needed 
to carry out the tests and to enable the auxiliary staff to 
know how to use the devices and tools as well as the 
division of duties among them, conducting a blood- 
extraction experiment on (5) members for the purpose 
of clarifying the mechanism of blood extraction  and 
checking the safety of the laboratory devices used in 
blood separation. This was done in a special room of the 
medical staff in the sports hall at the College of interest.

Scientific foundations for testing

Truthfulness

“True testing is the test that measures what is actually 
set up for it” [6]. So the researchers used the truthfulness 
of the content which is called logical honesty, based 
on the opinions of experts and specialists in asserting 
that the test measures the phenomenon for which it was 
actually established.

Stability 

It meant to give the test almost the same results 
if applied to the same individuals and under the same 
conditions [7]. Therefore, the researchers used the retest 
method to find the coefficient of stability as stressed that 
this method can return the search tool to the same sample 
two or more times under similar circumstances to the 
extent possible [8] . Thus, the first test was conducted on 
Wednesday 24/10/2018 and was re-applied seven days 
later, on Wednesday 31/10/2018, which is the first test. 
The tests were performed on students from the same 
sample. The researchers used Pearson’s correlation 
coefficient to extract the coefficient of stability. The 
correlation coefficient was 0.95.

Objectivity 

It is one of the important terms for a good test 
which  means “ Non-influence of subjective judgments 
by the experimenter (researcher)  or objectivity is 
available without prejudice and self-intervention by the 
experimenter, and the more subjective the judgments 
are, the greater the objectivity value”. Therefore, the test 
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was evaluated by two judgments. The objective value 
of the test was obtained using Pearson’s correlation 
coefficient between the results of the referees at 0.97 
and thus the test has high objectivity.

Main Experiment 

The main experiment was conducted on Tuesday 
6/11/2018 as follows; the researchers used the 
appropriate doctor to withdraw blood quantities from 
students and were the clouds for varying periods during 
the lecture of physical education and this was after 
the approval of the professor of the article. This was 
done after personal examination was conducted for 
each period. For this purpose, 132 surgical tubes and 
132 blood injection syringes were used and this after 
sterilization of the injection site and taking samples 
during four periods distributed in the form of different 
times of the lecture and as follows: 

1. Blood sampling (10) minutes at the beginning 
of the serving. 2. Blood sampling after (45) minutes of 
the lecture. 3. Blood sampling after (90) minutes of the 

lecture. 4. Blood sampling after the end of the lecture, 
i.e. in (120) minutes.

      Thirty test tubes were withdrawn at each stage 
of the lecture and then 120 test tubes were transferred 
to the section of the laboratory tests of hormones at Al-
Muthanna Teaching Hospital. Note that these actions 
were the same in both individual and group games.

Statistical analysis 

The researchers used SPSS to process data in the 
research.

Results and Discussion 

     The findings of the research were presented and 
analyzed in light of the objective that has been identified, 
as follows:

- There is a difference in the amount of secreted 
hormones (ACTH and TSH) in the case of physical 
effort between males and females.

Table (1) Proportions and amounts of ACTH and TSH in the case of physical exertion for male and female 
participants

TSH 

The variables Meas. Unit Gender Arithmetic mean Standard   
deviation t (accounted) 

For the period 10 
minutes 

NG/ML 
 

Male 8.51 1.36
2.53

Female 6.3 2.22

For the period 45 
minutes 

NG/ML 
 

Male 12.22 3.16
2.84

Female 9.12 5.11

For the period 90 
minute 

NG/ML 
 

Male 16.81 8.34
2.33

Female 12.33 4.31

For the period 120 
minutes 

NG/ML 
 

Male 10.22 4.31
2.11

Female 7.88 2.67

ACTH

For the period 10 
minutes 

NG/ML 
 

Male 8 0.26
7.61

Female 9.84 0.72

For the period 45 
minutes 

NG/ML 
 

Male 8.86 0.35
5.28

Female 10.12 0.81

For the period 90 
minute 

NG/ML 
 

Male 11.02 0.56
6.23

Female 10.53 0.92

For the period 120 
minutes 

NG/ML 
 

Male 7.89 0.32
5.77

Female 8.33 0.29

The tabulated value of (t) was (2.042) at the degree of freedom (33) and the level of significance (0.05). 
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The calculated (t) value for all values   was greater 
than the tabulated (t) value (2. 042) at the level of 
significance (0.05) (Table 1). This confirms the existence 
of a significant difference in the amount of secretion of 
this hormone in physical effort in males and females. As 
through the laboratory tests obtained, it was noted that 
there was a difference in the amount of secretion between 
males and females because of the characteristics of this 
hormone as well as the differences in physiological 
structures between male and female as well as to the 
effect the physical effort on the body of males compared 
to females, “Continuing physical effort to raise the speed 
of alerting the nervous system of the hormonal glands to 
stimulate the secretion of larger amounts of hormones to 
carry out the activity required”[9] .  

    Note that the values of calculated (t) for all values 
were greater than the tabulated (2,042) at the level of 
significance (0.05) (Table 1). This confirms the existence 
of significant differences in the amount of secretion of 
this hormone in the physical effort of males and females. 
This is confirmed by Hussein Ahmed: “This hormone 
is affected by effort. The body increases the amount 
of hormone cortisol in the blood, which works on fat 
metabolism and energy production to be distributed and 
stored in certain places.

Identification of changes in ACTH and TSH 
hormones through the ratios in the case of individual 
and collective play

Table (2) Proportions and amount of ACTH and TSH in the case of individual and group play

Games Arithmetic mean Standard  
deviation T (accounted)

ACTH
The individual game 9.51 2.62

3.42
The collective game 13.22 4.71

TSH
The individual game 12.82 1.44

2.83
The collective game 14.12 1.53

The calculated (t) value was greater than the scale, 
which confirms that there are significant differences 
in the amount of secretion of this hormone between 
the collective and individual play, “The intensity of 
physical effort in the collective activity greater than the 
intensity of physical effort in individual activity and 
the continuation of physical effort during the period 
of time leads to deficiency of this hormone, which is 
needed by the cells of the body and this deficiency 
causes neurotransmitters to be directed, which sends the 
command to the pituitary gland to secrete the hormone 
ACTH to stimulate the adrenal gland to release the 
hormone aldosterone in larger quantities” [10] .

The calculated value of (t) was greater than the scale 
and this confirms that there are significant differences 
in the amount of secretion of this hormone between 
the collective and individual play. «This hormone 
is the most hormones in the body affected by the 
psychological factor (fear, anxiety and tension) and this 
was consistent with [11] who stated that once the player 

is ready for physical activity, high amount of hormone” 
TSH is observed .

Conclusions 

Increase the proportions of hormone secretion 
according to the physical effort in males and females. 

Increase the amount of ACTH hormone in males 
compared to the quantity in females. 

Increase the amount of ACTH hormone in the 
collective game for the individual game
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Abstract

Background: Ageing leads to immune system suppression that increases susceptibility to infection. 
Periodontitis triggers inflammatory response due to pathogenic biofilms formation in the gingival tissues 
that might lead to teeth loss. Different saliva defense proteins, like immunoglobulins and chaperokine 
HSP70/HSPA, play an important role in activating both innate and acquired immunity. The aim of this 
study was to assess the salivary neutrophils count, phagocytic activity and S.IgA level in patients with 
periodontitis and their associations with aging. Method: A total of 24 subjects with periodontitis and 17 
control subjects without periodontal disease were collected. The neutrophil count, phagocytic activity and 
S.IgA were calculated in different age groups. Results: Significant differences for tested parameters were 
observed between two groups for all age categories. In addition, we found that the mean values of tested 
parameters were significantly reduced with aging as well as there was negative correlation between tested 
parameters and aging, positive correlation with gingival and plaque index also noted. Also, data showed a 
reduction in the neutrophils count, phagocytic activity, S.IgA level, indicating a decrease in the immune 
defenses in periodontitis with aging. Conclusion:  The data demonstrated a reduction in the neutrophils 
count, phagocytic activity and S.IgA level, suggesting a decrease in immune defenses in periodontitis with 
aging.
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Introduction 

Periodontitis triggers inflammatory response due 
to pathogenic biofilms formation in the gingival tissues 
that might lead to teeth loss (1). Nevertheless, as a result 
of innate immunity and inflammatory response failure 
in controlling infection, more specific adaptive immune 
responses are generated composed of antigen-specific T 
cells and antibodies (2-4). 

Different saliva defense proteins, like 
immunoglobulins and chaperokine HSP70/HSPA, play 
an important role in activating both innate and acquired 
immunity (5). The adaptive humoral immune defense 
is mediated mainly by secretory immunoglobulin A 
(S.IgA), along with secretory IgM (S.IgM). The former 
(IgA1) in saliva has been widely used as mucosal 

immunity indicator (6,7). In addition to its protective role 
against infection, IL-17 is reported to increase S.IgA 
levels through up-regulation of the immunoglobulin 
receptor in the oral mucosal epithelium in addition to  B 
cell differentiation promotion (8-10). 

Many other compounds in the saliva were found 
to provide additional antimicrobial protection like 
lysozyme, peroxidase and cathelicidin (LL-37) which 
is induced by vitamin D (11-13). Polymorphonuclear 
leukocyte (PMN) play a key role in periodontitis 
lesions which wall-off the underlying tissues from the 
bacteria (14,15). Leukocyte adhesion deficiency causes 
early severe forms of periodontitis. This usually 
happens with molecular defects in PMNs and its failure 
to transmigrate into the endothelium (16). Aggressive 
periodontitis is strongly associated with the defective 
neutrophil function, that’s why there is a difference in 
these cells count in variable severity periodontitis due to 
biofilm accumulation compared to healthy subjects (17).
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Few studies have been performed on monocyte/
macrophage functional changes and their relation with 
age especially with compromised function in old ages and 
its association with increased susceptibility to infection, 
cancer and autoimmunity incidence with reduced 
mitotic activity, antigen presenting and metabolic rate 
in all cells in addition to enormous gingival histological 
changes (1825). Some systemic diseases and nutritional 
deficiencies can cause periodontitis and gingiva 
alterations (26).

The aim of this study was to assess the salivary 
neutrophils count, phagocytic activity and S.IgA level 
in patients with periodontitis and their associations with 
aging.

Method

A total of 24 patients with some oral disease 
(gingivitis and dental caries) and 17 control subjects 
were enrolled in this study, then those patients and 
controls were categorized into three age groups as 
follows (first group below 20 years old, second group 
between 20 to 40 years old and third group above 40 
years). 

Dental examination

Using DMFS index for clinical examination and 
the gingival health of study subjects was determined by 
measuring the oral gingival index (Leo and Smith, 1963) 
by using classical methodology of index determination. 
All patients were examined on dental chair by using all 
sterilized examination sets including mirrors, explorer 
and periodontal props.

Estimation of salivary IgA 

This was done by ELISA procedure according to 
following steps:

Standard was constituted to 1000pg/ml with 
standard dilution buffer; serial diluents of the standard 
were prepared from standard solution. 

One hundred ml of tested sample or standard was 
added to each well, 100ml of diluent was added then the 
plate was incubated for four hours.

The well content was discharged and washed using 
washing buffer. 

A volume of 200ml of conjugate was added and 

incubated at 25ºC for four hours then washed for three 
times. 

A volume of 200ml of substrate was prepared and 
added to each well, incubated at 25°C for 15 minutes in 
dark room with shaking. 

A volume of 50ml of H2SO4 (stop solution) was 
added and mixed.

The absorbance density was measured at 450nm.

Salivary flow rate (SFR)

    It was measured by dividing the total collected 
saliva volume (ml) by collecting time (min). 

SFR= Saliva sample volume (ml)/collection time 
(min).

Saliva sample collection

Four to five ml of saliva were collected from all 
participants (patients and controls), then neutrophils 
isolated from saliva by standardized method, centrifuged 
for 10 minutes at 450rpm. The pellet suspended in 
2ml of PRMI 1640 medium containing 10% fetal calf 
serum (FCS) then vortexed gently in order to aggregate 
neutrophils and filtered suspension washed for 10 
minutes, the filtrate was re-suspended in 1ml of 10% 
FCS-PRMI medium.

Phagocytic activity test

By culturing salivary neutrophils with viable 
candida albicans in 10% FCS-PRMI at 37ºC, after 30 
minutes the cell collection was centrifuged then pellet 
was suspended in PBS, neutrophils phagocytized and 
opsonized yeast and analyzed by staining.

Results 

A total of 41 subjects, females were 20(48.8%), 
males were 21(51.2%) participated in current study. 
Twenty four of them with mean(SD) age of 31.5(17.1) 
years with gingivitis and carries were categorized into 
three age groups as the study groups. On the other hand, 
17 subjects (free of disease) with mean(SD) age of 
32.4(17.5) years were recruited as control group. The 
results revealed no significant difference in mean age 
between studied groups for all age groups (Table 1).
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Table 1: Characteristics of study groups 

Age group/yr Study groups No. Mean SD p-value

<20
Patients 7 13.4 3.8

0.7
Control 5 12.6 3.2

20-40
Patients 9 27.0 6.3

0.5
Control 6 29.1 7.1

>40
Patients 8 52.6 6.6

0.9
Control 6 52.3 6.9

The finding of our study reported that the mean value of salivary neutrophils count in patients groups was 
significantly higher than that of control group for all age groups (Table.2).

Table 2: Salivary neutrophils count of participants 

Age groups/yr Study groups No. Mean SD p-value

<20
Patients 7 3.8 0.4

0.02
Control 5 2.5 0.8

20-40
Patients 9 4.1 0.4

0.01
Control 6 3.5 0.3

> 40
Patients 8 2.7 0.6

0.02
Control 6 2.0 0.4

 The findings of our study reported that the difference in mean value of salivary phagocytic activity between 
studied groups did reach significant level (p≤0.05) for all age groups where the patients group reported higher value 
than control group (Table 3). 

Table 3: Phagocytic activity of study participants 

Age groups Study groups No. Mean SD P value

<20
Patients 7 35.4 1.9

0.01
Control 5 26.8 3.7

20-40
Patients 9 34.2 0.5

0.01
Control 6 23.0 4.5

> 40
Patients 8 18.7 1.7

0.02
Control 6 14.0 4.8
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The results showed that there was a significant difference in mean level of salivary IgA between study and 
control groups for all age groups and the mean value of patients groups was higher significantly than that of control 
group (Table 4). 

Table 4: Salivary IgA of study groups

Age groups/yr Study groups N Mean SD p-value

<20
Patients 7 228.5 9.3

0.001
Controls 5 136.0 39.3

20-40
Patients 9 215.5 3.7

0.001
Controls 6 148.3 79.3

> 40
Patients 8 133.7 10.7

0.002
Controls 6 103.0 23.7

The results of our study revealed no significant difference regarding the salivary flow rate and [pH between the 
two groups for all age categories even the control group showed low levels, but did not reach significant level (Table 
5).

Table 5: Salivary flow rate and pH of patients groups 

Age group/yr Study groups No. Mean SD p-value

<20

Salivary flow rate
Patients 7 1.71 0.06

0.4
Control 5 1.0 0.68

pH
Patients 7 7.21 0.06

0.07
Control 5 7.32 0.08

20-40

Salivary flow rate
Patients 9 1.45 0.15

0.08
Control 6 1.64 0.24

pH
Patients 9 7.12 0.12

0.17
Control 6 7.26 0.20

>40

Salivary flow rate
Patients 8 0.82 0.20

0.06
Control 6 0.89 1.04

pH
Patients 8 6.73 0.22

0.07
Control 6 6.80 0.20

The results obtained from analyses of data by 
ANOVA test (Figure 1) showed that there was significant 
difference among age groups of patients with regard to 
salivary neutrophils count, salivary phagocytic activity 
and salivary IgA level (p=0.001), where the mean value 
of studied parameters was decreased with progression 

of patients’ age. On multiple comparisons by LSD test, 
the results revealed that the difference was between age 
categories (less than 20 years) and (above 40 years), 
but no difference was reported between age categories 
(20-40 years) and (less than 20 years) for all studied 
parameters.
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Figure 1: Salivary neutrophils count, phagocytic activity and IgA of patients groups.

The results revealed that the SFR and pH of 
patients decreased significantly with age progression 
(p=0.001), while the GI and PI were increased with age 
progression, but did not reach significant level (p= 0.3, 
0.17), respectively. 

The results of our study demonstrated a negative 
correlation between age of patients from one side and 
neutrophils count, phagocytic activity and S.IgA from 
another side (r= -0.7,-0.8 and-0.8), respectively, as well 
as weak negative correlation was reported between GI, 
PI index and tested parameters (neutrophils county, 
phagocytic activity and S.IgA ) (r= -0.2,-0.1 and -0.1), 
respectively. In addition, there was negative correlation 
between age and SFR or between age and pH was 
reported(r= -0.9,-0.8), respectively.

Discussion 

Innate immunity and inflammation are relatively 
nonspecific. Innate immune response, and its effector 

cells (such as macrophages, polymorph nuclear 
leukocytes, and natural killer cells), is generally 
considered less prone to immune senescence than 
are mechanisms and effectors of adaptive immunity 

(27).. Direct and indirect effects of pathogenic bacteria 
imbalance with host immune response is the main 
cause of periodontitis where the polymorphonuclear 
(PMN) cells infiltrate in the gingival tissues as the line 
of defense (28,29). 

 Our results showed a higher number of neutrophils, 
higher phagocytic activity and higher level of IgA in the 
saliva from patients group in comparison with control 
group at all age groups. 

A positive relationship was reported between IgA 
concentration and periodontitis due to production of IL-
21 and IL-10 in the inflamed gingiva (30-32). The S.IgA 
secretion in saliva decreases with age (33) and this finding 
is consistent with our findings. Also, our findings 
revealed that the neutrophils count and phagocytic 
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activity declined with age and this finding was, partly, 
in line with findings of (34) who demonstrated that the 
increase in prevalence and severity of periodontitis 
with age in the presence of altered immune response 
may contribute to both protection and tissue destructive 
processes. The disease during aging results from 
accumulation of harmful and disruptive state of 
periodontal tissues together with increased infection 
susceptibility due to decreased production of specific 
antibodies as well as altered T cell activation in addition 
to deceased neutrophils transmigration and  reduced 
expression of CXCR1,CD62L and CD11b (35). 

The results of the present study showed an increase 
in PMN leucocytes in cases of chronic generalized 
periodontitis patients compared to healthy controls. 
A previous study 36 reported that the main source of 
neutrophils in the oral cavity is from those migrating 
from the gingival sulcus. This could be attributed to 
increased surface area of ulcerated epithelium and hence 
increase in the migration of PMN leucocytes though the 
ulcerated epithelium. 

Conclusion

The data demonstrated a reduction in the neutrophils 
count, phagocytic activity, S.IgA level, suggesting a 
decrease in immune defenses in periodontitis with aging.
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Abstract 

Background: Nanotechnology is one of the modern sciences that deal with nanoparticles for different 
applications. One of the most important using is in DNA technologies. The magnetic beads, gold nanoparticles 
and silica nanoparticles are used in DNA extraction; other modified magnetic nanoparticles are used for 
plasmids purification. Also, they are applied in DNA sequencing like NGS for fixed DNA fragments after 
genomic libraries. Furthermore, previous studies recorded the capability of nanoparticles in DNA storage. 
Gene therapy has used nanoparticles in gene transfer like gold and magnetic beads. It is also added to several 
buffers used in forensic applications and in amplification systems. From this review we concluded the main 
roles of nanoparticles are in DNA technologies which are used for medical and scientific applications. 
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Introduction 

    Nanotechnology is comparatively a new field of 
science that has large scope of applications in different 
branches such as energy production, biomedical and 
industrial applications (1). Nanoparticles (NPs) have been 
engineered for unique composition and functionalities 
for different applications such as in imaging several 
biological processes at the cellular level. Investigators 
designed novel NPs for using in DNA technologies, 
which contributed in performing some functions 
in molecular biology researches for example DNA 
extraction, purification, storage, gene therapy and 
transfer, sequencing and forensic application. Each 
NP has unique properties suitable for aims of research 
and its applications. The present review focused on the 
applications of some NPs in DNA technologies.    

DNA extraction

The deoxy ribonucleic acid (DNA) is a genetic 
material in all organisms which encodes all information 
of cell functions and biological processes. DNA 
extraction methods have been developed till now. In 

order to use easier cost- and time-effective methods, 
nanoparticles (NPs) would use DNA extraction from 
different sources. Different types of NPs have been 
medicated for DNA technologies in order to bind with 
nucleic acids under control of three theories; hydrogen 
bond formation, dehydration and weak electrostatic 
repulsion forces (2), during extraction process of nucleic 
acids its release from cells is disrupted by using 
detergent, then it forms complex with beads under 
chaotropic conditions that are later collected from cell’s 
lysis solution. Other cellular components like proteins, 
salts and others were washing using elution buffers. 
In the last step, nucleic acids can be eluted by elution 
buffers. Researchers suggested using Silica magnetic 
nanoparticles to extract genomic DNA from different 
sources like plants (3), microorganisms (4), blood (5) and 
forensic tissues (6). Desorption of DNA on the brads 
makes it purer, because of the extensive washing to 
remove contamination and inhibitors (7-9) without losing 
DNA or its degradation. Many studies used this method 
in DNA extraction because of it is feasible and precise, 
convenient and rapid. It needs 5 steps only with simple 
lab equipments (10).

Another study used gold (Au) NPs for DNA 
extraction and amplification in one step reaction without 
changing reagents based on the optothermal properties 
of nanoparticles. The longitudinal resonance of Au 
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nanorods was used to transform near infrared energy 
into thermal energy in a microfluidic chip. The resulting 
heat production caused lysis of E. coli cells. Then the 
DNA was extracted out of the cell and transferred to a 
PCR system (11). Another study used nanoparticles (ZnO 
and TiO2) for DNA extraction. The result showed that 
both nanoparticles improved quality and quantity of 
extracted DNA from Bactria (12).    

DNA Purification

    Nanoparticles were used for DNA purification; the 
most interesting DNA type purified using nanoparticles 
is plasmid. Plasmid is extra chromosomal DNA can be 
amplified independent from genomic DNA. It was found 
in natural in several bacterial isolates, there are some 
types of plasmids, natural and artificial types, which 

consist of chimeric DNA segments that were developed 
by researchers for different applications. Nanoparticles 
used to purify plasmid for different applications like 
DNA vaccine, gene therapy and cloning strategies (13) 
using magnetic poly(2-hydroxyethyl methacrylate-
co-N-methacryloyl–L-phenyl alanine) [p(HEMA-co-
MAPA)] nanoparticles were produced by emulsion 
polymerization technique to purify plasmid DNA from 
E. coli lysate. The results showed that high efficiency 
of this NP for purification. The purification by NP is 
depending on the adsorption capacity and types of 
ligand. The high capacity 154mg/g recorded by (14) 
who used magnetic poly (HEMA) nanoparticles MAH 
for purification of pDNA. Other types of NPs were 
summarized in Table (1).

Table 1: Types of NPs used in plasmid DNA purification with their ligands

Types of NP Ligands Reference

Magnetic hydroxyapatite
nanoparticles Calcium ions (15)

Poly(glycidyl methacrylate-ethylene
dimethacrylate) monolith Phenol (16)

Mesoporous silica nanoparticles 3-aminopropyl
Triethoxysilane

(17)

Lysine-Sepharose 4B gel column Lysine-affinity (18)

Magnetic poly(metacrylic acid)
nanoparticles Carboxyl group (19)

Poly(D,L-lactic acid) particles poly(ethylenimine) (20)

Magnetic polyglycidyl methacrylate
microspheres Amino groups (21)

Magnetic poly(HEMA) nanoparticles MAH (22)

Fe3O4 nanoparticles poly(ethylene imine) (23)

Superporous agarose beads Quaternary
amine-ethylene imine

(24)

Poly(ethylene glycol
dimethacrylate-glycidyl
methacrylate) monolith

Triethylamine and
Diethylamine

(25)

Amino-functionalized Fe3O4@SiO2
nanoparticles Hemoglobin (26)
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DNA sequencing

    DNA sequencing is the most important technique 
in DNA technologies, different developments have been 
recorded and the next generation sequencing NGS used 
NPs in its application, The Roche 454 System used beads 
system with hybridization with target DNA by oligos 
fixed on the beads surfaces (29) The SOLiD™ System 
is used 3˜ modification beads in DNA sequencing 
deposited onto a glass slide. The use of nanoparticles 
in NGS is one step in NGS system which used in DNA 
target hybridization. There was poor information about 
the chemical structure and features of beads used in 
NGS. Furthermore, it must be chemically stable and 
inert towards buffers used in DNA sequencing. Also, 
should not interact with signals or images during the 
process.     

DNA storage

A literature review of using nanoparticles in 
nucleic acids storage is poor and researches interested 
in its benefits for gene delivery and transfer. The future 
prospective may be that investigators design a new 
NP with suitable properties for storage and transfer of 
nucleic acids without any effects on its structures and 
features. An American patent deals with different types 
of NPs included ZrO2, WO3 Nanoparticle and ZrO2 
Nanoparticle Storage Matrix with Glycerol, which were 
used in DNA storage by matrix. The latter was prepared 
to study its capability of DNA storage. After the air-
dried nanoparticle matrix was formed with sample, the 

plate was stored at room temperature (approximately 
25°C.) or at 56°C for up to 24 days, and then DNA 
can be recovered from this matrix by distilled water 
and heat. This method improved its efficiency by post 
storage PCR on human genome (30).

Gene therapy

Nanoparticles are one of the efficient methods used 
in gene transfer and gene therapy field. The magnetic 
nanoparticles are one of these types characterized by 
circular shape and consist of s CoFe2O4, NiFe2O4, and 
MnFe2O4 particles bind with DNA and cross the cell 
membrane based on magnetically to enhance nucleic 
acid delivery which is associated with nanoparticles (31,32).
The principle of this technique is forming biomolecules 
complex consists of  cationic magnetic nanoparticles with 
nucleic acid, then it transfers by an appropriate magnetic 
field. It is considered  by high level of gene transfer  
which  may be several thousand than other methods, 
high efficiency , low gene dose, have high transfection 
rate and vector expression as well as low cost and short 
time to perform it (33). The nanoparticles that are used 
in this technique must have magnetic features. Studies 
in this field used different types of them such as super 
paramagnetic iron oxide nanoparticles (SPIONs) (34) used 
non-viral magnification and adenoviral magnification 
with iron oxide nanoparticles which were coated with 
polyethylenimine. Gold nanoparticles provide attractive 
and applicable scaffolds for delivery of nucleic acids in 
addition to their inertness and ease of functionalization 
with thiol linkages (35). Other types of nanoparticles were 
summarized in Table (2) (36)  

Table 2: Types of nanoparticles with their features 

Type of 
nanoparticle Structure Properties 

Liposomes  Multi- layered vesicles. 
Produced by phospholipids and steroids 

Can be fuse with biological membranes 

Chitosan-
based 

 Cationic binary, linear hetero-polysaccharide produced by alkaline de-
N-acetylation of chitin. 

Make electrostatic interactions with 
DNA by polyelectrolyte and negatively 
charged mucosal surfaces. 
Can be made complexes with DNA have 
diameter  20-500 nm 

Dendrimers 
Regularly-shaped with Monodisperse structure. 
It has highly branched 3D architecture. 
consist of an  initiator core, polymer as an interior, and functionally 
layer as an exterior fixed to the outermost interior generations. 

-High transfection efficiency 
Binding with DNA by Amin group.

Carbon 
Nanotubes

Produced by  one or more of graphene shaped sheets  as a cylindrical 
shape, its chemical and physical properties were unique 

The hydrophobic properties makes its 
poorly soluble in
aqueous solutions, which limited 
application in biological systems. (37,38)
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Forensic application 

The nanotechnology area in the forensic application 
of DNA has been developed to analyze DNA sequence in 
microfluidic systems instead of capillary electrophoresis 
for analysis and detection in nanoliter volumes of DNA 
(39). The PCR is an efficient tool for DNA amplification 
for human identifier. A gold nanoparticle was found to 
be used for amplification efficiency. When 0.7nm of 
13nm Au-NPs were added to the reagent reaction of 
PCR, the time is lowered while increased the rates of 
heating/cooling thermal cycle. Thus, PCR efficiency 
improvement was attributed to the heat transfer of 
Au nanoparticles (40,41). Also, it enhances electro-
chemiluminescence (ECL). Thus, the method of AuNPs 
ECL was shown to be sensitive enough for detection of 
approximately 5 attomolar of DNA (42).

Conclusion 

   As a result of huge revolution in nanotechnologies 
and their contribution in different scientific researches, 
the use of nanoparticles in therapeutic strategies and 
pollution removal has been developed. Designers aim 
to engineer a novel composition of NPs which would 
contribute to DNA technologies for low cost and short 
time, high efficiency and more specific in its function 
and, in addition, of decreased pollution. For example, 
in using it in gene therapy and gene transfer through 
biological membranes which shown low toxicity and 
low level of immune response. Furthermore, it has 
capability to specify targets. We hope to design novel 
NPs for removal of DNA which causes environmental 
pollution like viral DNA and prevents its infection.
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Abstract

Background: In hospitals (as well as private laboratories), there is some mistake in the results produced 
from pre-analytical or post-analytical errors such as the mistake from venipuncture, misuse of micropipette, 
sample collections and from the instruments. In this study we made a comparative study between the values 
which had been read by spectrophotometry technique before and after correction with ion selective electrode 
technique to reach the best results without false negative error in lipaemia or lipaemic serum. Method: 
Samples were collected from cases of hyper-lipaemia only then comparative reading by spectrophotometry, 
with and without multiple volumes of reagents, and by ion selective electrode technique. Results: The 
results showed that reading by spectrophotometer represented a false negative result for electrolytes due 
to interferences with the lipids. For example, serum level of sodium was (108mg/dl) by spectrophotometer 
and (168mg/dl) by ion selective electrode, while after correction by a spectrophotometer was (170mg/
dl). Conclusion: Serum samples of lipaemia cases must be follow appointed protocol (such as extraction, 
centrifugation and/or dilution) to eliminate lipids from the sample or use ion selective electrode technique 
to solve this problem.     

Keywords: Lipaemia, ion selective electrode, Spectrometry, Quality control, analytical error.     
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Introduction

The aqueous media of all living organisms contain 
salts, proteins, fats and other chemical substances in 
certain ratios and concentrations depending on the 
body’s needs. Electrolytes are substances that produce 
electrically conducting solutions when dissolved in a 
polar solvent such as water. The electrolytes which have 
a physiological role for the human body are “sodium, 
potassium, magnesium, Chloride, hydrogen phosphate 
and hydrogen carbonate” (1). 

Sodium is of the main cation found in extracellular 
fluid and potassium is the main intracellular cation. 
These elements play a vital role in the maintenance 

of fluid balance and blood pressure as well as regulate 
the hydration and acid-base balance of the body (blood 
pH). Also, they play important roles in nerve and 
muscle physiology (2). Various mechanisms exist in 
living species that keep the concentration of different 
electrolytes under tight control (3).

Electrolytes

Electrolytes balance is preserved by orally or, 
in emergencies states, intravenously (IV) given 
electrolytes and regulated by hormones with the kidneys 
are flushing out excess levels (4). In humans, electrolytes 
homeostasis is regulated by hormones such as 
vasopressin, aldosterone and parathyroid hormones (5). 
Serious electrolytes disturbances, such as dehydration, 
may lead to cardiac and neurological complications and, 
unless they are rapidly resolved, will result in a medical 
emergency (6) . However, electrolytes levels are affected 
by many different mechanisms like diuretic drugs, 
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dehydration and also hyperlipaemia. So lipaemia in a 
simple explanation is the presence of excess levels of 
lipids or fats in the bloodstream (7). Lipidaemia has nil or 
little effect on electrolytes measurements while lipaemia 
interferes with electrolytes measurements, especially 
using spectrophotometry technique (8). Other techniques 
which can be used determine serum electrolytes is ion 
selective electrode (ISE) which also known as specific 
ion electrode (SIE), is a transducer (or sensor) that 
converts the activity of a specific ion dissolved in a 
solution into an electrical potential (9).

ISE method used to measure some of the most 
critical analytes in clinical lab and point of care tests 
(POCT) analyzers (10). These analytes include Na+, K+, 
Cl-, Ca2+, Mg2+ and Li3+. ISE technique is very selective 
and important for the clinical lab because it is not 
affected by interferences so used to avoid incorrect 
outcomes (11).

In addition, lipaemia is turbidity of sample comes 
from a high level of lipids (12). The most common pre-
analytical cause of lipaemia is inadequate time of 
sampling collection after a patient meal, so in the hospital 
setting a certain proportion of lipaemic samples can’t 
be avoided since patients are admitted to emergency 
service regardless those who are able to come fasting (13).

Lipaemia

Lipaemia non-specifically interferes in different 
immunoassays. It interferes with the antibody-antigen 
reaction by blocking the sites of binding on the antibody. 
Our outcomes  showed that the concentrations of most 
electrolytes are decreased significantly with high level 
of lipaemia and they stay decreased under increased 
lipaemic conditions (14).

Earlier studies and so are ours had explored the 
reasons of pseudo hypo-concentrations of electrolytes 
in lipaemic sera. “So the increase in non-aqueous phase 
(lipids or proteins) will affect all methods that don’t 
measure the activity of the analyte (15). Lipids decrease 
the apparent concentration of the analyte by reducing 
the aqueous component of the sample since the volume 
taken by lipids in plasma or serum is included in the 
calculation of the analyte concentration. This results in 
artificially lower electrolytes concentrations in lipaemic 
sera or plasma samples (16).

     To avoid getting wrong results of anyone of 
electrolytes in such cases of lipaemic sera, it will be good 
to use ISE technique. In the optical methods, “endpoint, 
rate, nephelometry, turbidimetry and coagulation tests”, 
there will be scattering of light rays away from the 
original path and absorption of light by lipids (“mainly 
chylomicrons and very low-density lipoproteins”) (17). 
Therefore, equipped labs must use a device that it is not 
affected by any turbidity or opacity (such as lipids) like 
ISE method (18). The latter can be classified into two types; 
direct and indirect. The best type that can be suitable for 
our work is the direct type, because it doesn’t include 
dilution of serum so the result would be correct, while 
indirect type includes dilution of serum and the volume 
of serum will be modified leading to distorted results 
(19). In this study we made a comparative study between 
the values which had been read by spectrophotometry 
technique before and after correction with ion selective 
electrode technique to reach the best results without 
false negative error in lipaemia or lipaemic serum. 

Materials and Method

Sample collection

A total of 40 samples were collected during three 
months from different places and different ages. 
Samples were collected AL-Sader Medical City in AL-
Najaf Governorate and from several private laboratories 
in Babylon Governorate and also from defined peoples 
who were known to have a high level of lipids in their 
serum. The range of age of participants was between 
(40-50) years.

Procedures

Sera from all patients were analyzed for sodium, 
potassium, calcium, phosphorous using colorimetric 
methods (20-22) as well as using ISE technique. In addition, 
triglycerides (TG) were measured enzymatically (23), 
while the measurement of total cholesterol in serum 
involved the use of three enzymes: cholesterol esterase 
(CE), cholesterol oxidase (CO) and peroxidase (POD). 
In the presence of the former the mixture of phenol and 
4-aminoantipyrine (4-AA) were condensed by hydrogen 
peroxide to form a quinoneimine proportional to the 
concentration of cholesterol in sample (24). Moreover, 
High density lipoprotein (HDL) concentration was 
measured enzymatically which is based on the fact that 
LDL and VLDL precipitated with phosphatuntic acid in 
the presence of magnesium ions at room temperature, 
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while HDL remains in the supernatant (25).

Results and Discussion

Figures (1-4) showed the classification of 
participants into three groups depending on the 
measurement technique. 

Figure (1) Potassium levels by spectrophotometer and ISE.

Figure (2) Sodium levels by spectrophotometer and ISE.

Figure (3) Calcium levels by spectrophotometer and ISE.

Figure (4) Phosphorous levels by spectrophotometer and 
ISE. 

From the results of current study we found significant 
lowering in the concentrations of serum electrolytes 
levels without treatment (non-dilution samples) group 
in the presence of high level of lipids. This may be due 
to the interference of lipids and absorbing lights instead 
of electrolytes. Moreover, there is significant raising 
in concentrations of electrolytes in the step of dilution 
that meant the reducing of lipids in lipaemic serum 
(reducing the interference of lipid) led to increasing the 
electrolytes concentrations.

From the results shown in Table (2), in group 
No. 3 (the absorption values by ISE technique) there 
was an extreme elevation in the serum electrolytes 
concentrations when compared with other groups (before 
and after dilution) which meant that the apparatus ion 
selective electrode is the best for measuring serum 
electrolytes in lipaemic cases, because it isn’t affected 
by any opacity or turbidity.

Finally, changes of electrolytes concentrations 
with respect to baseline values were compared with 
increasing lipaemia. Overall, there was a trend of 
declining electrolytes concentrations with increase 
in lipaemia. This finding indicated an interference of 
lipaemia causing a surely pseudo-hypo-concentration of 
electrolytes as demonstrated 

Conclusion  

In brief, not all laboratories (in hospitals or privets) 
will be equipped with very developed devices such as 
ion selective electrode (ISE), high-speed centrifuge or 
expensive kits for extracting lipids for all patients’ sera. 
Therefore, the procedure   utilized in this study was 
easy and a simple way for reducing the amount of lipids 
and to minimize the possibility of analytical errors and 
obtaining false results due to dilution of samples that 
multiplies the volume of reagent twice than its original 
volume.   
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Abstract

Background: Non-Steroidal Anti-Inflammatory Drugs or pain killer drugs have the effect of increasing the 
levels of plasma uric acid that leads to renal problems as a one of their adverse effects and also associated 
with a fairly high incidence of renal adverse drug reactions. Uric acid is a byproduct of purine metabolism 
produced in blood from endogenous purine substances or from the diet. The aim of current study was to 
study the correlation between the use of pain killer drug and elevation of serum uric acid in patients suffering 
from pain of a variety of diseases. Methods: This study was executed on patients of different ages suffering 
from pain, attended main hospitals in Al-Najaf province. Results: The results showed that all risk factors 
and different diseases had closely the same effects and regarding the range of relationships for using pain 
killer drugs and increasing uric acid in outpatients suffered from different diseases. The effects of varying 
ages in these results had obviously appeared through the numbers of patients. The gender (male and female) 
had different rates about the numbers that they were suffering from different diseases and hyperuricaemia. 
These results showed significant differences (p<0.05) in patients used pain killers with different dosages, 
but with lowest rates of uric acid in their blood. Conclusions: Pain killers are used in patients suffered 
from different diseases and the hyperuricaemia cases appeared in patients that they were having different 
diseases. However, there are different effects of different risk factors and diseases noticed between the two 
genders. Also, there were differences between employed and non-employed patients in case of hyper and 
hypouricaemia.

Keyword: Non-Steroidal Anti-Inflammatory Drugs, pain killer, diclofenac Na, renal disease, uric acid, 
hyperuricaemia, UTI. 
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Introduction

    Non-Steroidal Anti-Inflammatory Drugs 
(NSAIDs) have the effect of increasing the levels of 
plasma uric acid, which leads to kidney problems as one 
of their adverse effects and also associated with a fairly 
high incidence of renal adverse drug reactions (ADRs). 
The mechanism of these renal ADRs is due to changes 
in renal hemodynamics (kidney blood flow), ordinarily 
mediated by prostaglandins, which are adversely affected 

by NSAIDs. Prostaglandins normally cause vasodilation 
of the afferent arterioles of the glomeruli, this helps 
maintain normal glomerular perfusion and glomerular 
filtration rate (GFR; an indicator of renal function) (1). 
Uric acid is a byproduct of purine metabolism produced 
in blood from endogenous purine substances or from 
the diet. Alcoholic and high purine-foods consumption, 
low water consumption and poorly exercising are 
contributing factors responsible for hyperuricaemia. 
Its normal level in the blood serum is <7mg/dl in men 
and <6mg/dl in women, based on the limits of solubility 
of the monosodium urate in serum at a temperature 
of 36.8ºC (2). Men have a greater risk of developing 
hyperuricaemia than women in all age groups although 
the sex ratio tends to equalize with advanced age (3). 
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Hyperuricaemia is becoming an increasing problem 
worldwide with a steady increase in its prevalence 
(4). Uric acid is thought to play a pathogenic role in 
hypertension mediated by several mechanisms such as 
inflammation, vascular smooth muscle cell proliferation 
in renal microcirculation, endothelial dysfunction and 
activation of the renin–angiotensin–aldosterone system 
(5). An elevation in serum uric acid has been associated 
with an increased risk of hypertension and 25% to 
50% of hypertensive individuals are hyperuricaemic 
(6). Therefore, the aim of current study was to study 
the correlation between the use of pain killer drug and 
elevation of serum uric acid in patients suffering from 
pain of a variety of diseases. 

Materials and Method

   The study was designed to explore the misuse 
of one of the NSAIDs, diclofenac Na., as a pain killer 
or an analgesic to treat moderate-severe pains in 
patients suffering from different diseases (joint insult, 
arthritis, rheumatoid fever) in association with other 
diseases (hypertension, renal failure, Urinary Tract 
Inflammation(UTI) and Diabetes). The total number 
of patients selected was (1015) with different ages and 
diseases, divided into groups. The first group included 
6090 subjects, of whom 277 were males and 332 were 
females, with hyperuricaemia. The 2nd group included 
406 subjects, of whom 213 were males and 193 were 
females, with normal or low serum uric acid levels. The 
study extended from 1st, January 2016 to 15th, August 
2017. The data were analyzed statistically with SPSS 
version 8.0 and expressed as Mean ± SE. In addition, 
P≤0.05 has been evaluated as statistically significant (7).

Results 

The results shown that all risk factors and different 
diseases had closely the same effects regarding the 
range of relationships for using pain killers and 
increasing uric acid in patients suffering from different 
diseases [609(101.5±52.78)]. The minimum level 
had been noticed at age group (11-20) years in which 
significant differences of patients’ numbers who had 
used pain killers and the same time had hyperuricaemia 
[(53(1.32±3.86), (p>0.05)] greater than others at age 
more than 51yr [(158(95±7.55)]. In case of the influence 
of risk factors and different diseases on patients, it was 
noticed that significant differences regarding gender 
and residence [(10(5.30+8.09) and 200(33.1+15.57)], 

respectively.

Data from current study showed that males had 
higher rates [3(0.5+4.20)] in comparison with lower rates 
in females of the same factor, while male patients lived in 
urban of Al-Najaf had have higher rates [83(13.7+3.96)] 
in comparison with females [62(10.2+2.42)]. 

If we monitored the effects of different cases 
of patients’ diseases, the results would show high 
effects appeared in female patients who suffered from 
joint pain [62(10.2+2.42)]. On other hand, the lower 
rates of influence appeared in females with diabetes 
[10(1.4+3.60)]. In terms of employment, in this study 
hyperuricaemia didn’t appear in employed male patients 
who lived in urban places of Al-Najaf province and using 
different dosages of pain killers in different diseases 
[0(0.00+2.20)] so as employed females [3(0.5+1.98)]. 
The results also revealed higher rates of hyperuricaemia 
in non-employed female patients who suffered from joint 
diseases and renal failure [43(7.1+1.41); 28(4.6+0.82)] 
(Data not shown).

Regarding patients who had hyperuricaemia and 
suffered from different diseases [406(11.48+53.49)], 
results shown similar rates of patients numbers 
[67(1.67+5.59) at age groups (21-30) and (31-40) years. 
The lower numbers of patients were at age group (1-10) 
years as [(63(1.57+5.29)] with significant differences 
(p<0.05), while at age more than 51 years appeared 
the highest numbers of patients [(93(2.32+18.83)]. 
These results shown significant differences (p<0.05) in 
patients used pain killers with different dosages but with 
lowest rates of uric acid in their blood, in which there 
were patients had hypertension [23(4.27+3.28)]. On the 
other hand, [139(23.15+20.18)] of patients who lived in 
urban and rural regions of Al-Najaf province. 

According to the gender, female patients 
[57(9.5+7.72)] who were living in urban areas of this 
province and had hypouricaemia and the same times 
suffered from different diseases, while the lowest 
rates of hypouricaemia was noticed in male patients 
suffered from hypertension with significant differences 
[6(1.00+0.94); (p<0.05)]. They had been monitored in 
these results didn’t appeared any cases in the employers 
of male patients [0(0.00+0.00)], p<0.05. Regarding 
non-employees female patients who were living in 
urban regions of the province and had highest ranges 
of hypouricaemia and used pain killers with different 



 Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4        874       

dosages [45(7.5+6.10)]. If we talked about diseases 
and correlation with levels of hypouricaemia in patients 
who took pain killers, we noticed that both employed 
and non-employed patients had lowest rates in opposite 
to non-employed females were insulted from arthritis 
[3(0.5+0.43); 23(1.83+1.62), p<0.05)], respectively, 
(Data not shown).

Discussion

In this study, we used (diclofenac Na) as analgesic to 
moderate-severe pain in patients suffering from different 
diseases ( joint insults, arthritis and rheumatoid fever), 
but these patients also had other diseases (renal failure, 
diabetes and hypertension), so this drug generally was 
used in this case, in opposing there were group of diseases 
that cause many troubles for patients such as diabetes, 
renal failure, hypertension, gout and hyperuricaemia. 
Elevated levels of uric acid are considered an indicator 
of etiology of hypertension and gout (8). Presence of 
secondary diseases beside the primary diseases that the 
patients insult from exaggerating these problems, one 
of them is hyperuricaemia, whereas using this drug 
assumed increased excretion of uric acid from the body. 
We found significant differences (P<0.05) in influencing 
of numbers of hyperuricemia in patients with old more 
than with younger ages and this guide to the magnitude 
of correlation between these rates and one of the risk 
factors especially (age) in which elderly differ from 
the newer ages in efficiency of hepatic and renal 
function, so the elderly have low efficacy of hepatic and 
renal systems. Also, the tiny ages have development 
function of them and these causes might lead to these 
cases. Moreover, there results were in agreement 
with a previous study (9). The differences in results 
between males and females in this study may be due to 
differences in pharmacokinetic, pharmacodynamics and 
pathological properties (10). Also, one of the causes that 
lead to the elevated levels of plasma uric acid in spite of 
using medications that decrease these levels may be due 
to diet as a factor. High intake of dietary purines, high-
fructose corn syrup and table sugar can cause increased 
levels of uric acid (11). Serum uric acid can be elevated 
due to reduced excretion by the kidneys and fasting 
or rapid weight loss can temporarily elevate uric acid 
levels. These results agreed with (4,5). On the other hand, 
another study used the same pain killer drug (Diclofenac 
Na) and allopurinol leading to hypouricaemia. This is 
because allopurinol is a medication used to decrease 
high blood uric acid levels (12). These results were in 

agreement with (13).

Conclusion     

Pain killers are used in patients suffered from 
different diseases and the hyperuricaemia cases appeared 
in patients that they were having different diseases. 
However, there are different effects of different risk 
factors and diseases noticed between the two genders. 
Also, there were differences between employed and non-
employed patients in case of hyper and hypouricaemia.
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The Relationship between Stroke and Some  
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Abstract 

Background: Stork is the most cardiovascular disease that leads to mortality, for example, about 100 – 120 
thousand attacks of strokes are recorded, and more than 35% in people of 30 to 50 years. In addition, about 
50% of them died after the first year with stroke and about a third of them survived. These data encouraged 
the authors to further study the biochemical changes of strokes and brain damage. Therefore, current study 
was aimed to estimate some biochemical parameters in patients with brain stroke in AL-Muthanna province, 
Iraq. Method: The study was conducted at Al- Hussein Teaching Hospital in Al-Muthanna province, Iraq. 
The study included 80 patients with stork (35 men and 45 women), compared with 30 healthy subjects (15 
men and 15 women) as control group. Venous blood samples (5ml) were collected from both patients and 
healthy subjects. Samples were centrifuged at 3000rpm for 10 minute. Serum was collected and stored 
in deep freezer at -20°C until used for estimation of the specified parameters. Results: Data from current 
study showed significant difference in total cholesterol at ([P<0.05) that recorded (220.72±40.78) compared 
with control group (170.48±17.88). Also, the results recorded a decrease in high-density lipoproteins level 
at (P<0.05) that recorded (33.38±4.85) compared with control group (45.26±8.62). Moreover, results 
showed significant increase in low-density lipoproteins level (160.35±36.11) compared with control group 
(106.55±9.75).. Conclusion: Serum levels of the measured biochemical parameters in current study were 
significantlydifferent between patients with stroke and their healthy controls.                                                                                                        

Keywords: stroke, lipoproteins, cholesterol, cardiovascular disease, hepatic enzymes. 
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Introduction

    Stork is the most cardiovascular disease that leads 
to mortality, for example, about 100 – 120 thousand 
attacks of strokes are recorded, and more than 35% in 
people of 30 to 50 years. In addition, about 50% of them  
died after the first year with strokes and about a third of 
them survived (1). These data encouraged the authors to 
study biochemical changes of strokes and brain damage. 
One of the most important studies in this regard is te 
MONICA that included 21 countries and found that 
pathological factors (smoking, hypertension and obese) 
were never exact causes of cardiovascular disease (2-4). 
The stroke is the second cause of death also it is the third 
cause of unwell humans worldwide (5,6). Pathologically, 

stroke comprises ischemic and hemorrhagic subtypes, 
which occur in about 13% of all strokes (7). Increase of 
triglycerides (TG), low-density lipoprotein (LDL) and 
cholesterol levels and decreased high-density lipoprotein 
(HDL) level are risk factors for atherosclerosis and the 
main factors to cardiovascular events including stroke 
(8). In developing countries, stroke is the third cause 
leading to death after  heart disease and cancer; about 
85-90% are ischemic and 10-15% are hemorrhagic (9). 
Evidence from Framingham survey and a number of 
earlier survey shown that patients with diabetes have 
2 to 3 times greater risk of stroke than non-diabetic 
patients. Dyslipidemia is associated with increased 
risk of stroke and carotid atherosclerosis. The multiple 
risk factor intervention trial demonstrated an increased  
mortality among men with high cholesterol levels (10).  
The metabolic consequences associated with changes 
in diet and lifestyle has increased the number of 
hyperlipidemia individuals who are at risk of a number 
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of adverse effects such as stroke. The relationship of 
serum lipids and lipoproteins with cerebrovascular 
disease are being studied along with many other risk 
factors as in coronary heart disease (11,12).                                          

Therefore, current study was aimed to estimate 
some biochemical parameters in patients with brain 
stroke in AL-Muthanna province, Iraq.                 

Material and Method  

The study conducted at Al- Hussein Teaching 
Hospital in Al-Muthanna province, Iraq. The study 
included 80 patients with stork (35 men and 45 women), 
compared with 30 healthy subjects (15 men and 15 
women) as control group .

 Blood samples

   Venous blood samples (5ml) were collected from 
both patients and healthy subjects. The serum obtained 
by putting the blood samples in clean dry plain plastic 
tube and allowed to clot at 37°C for 30 minute before 
centrifugation. The tubes were centrifuged at 3000rpm 
for 10 minute.  Serum was collected and stored in 
deep freezer at -20°C until used for estimation of the 
parameters.

Measurement of total cholesterol (TC)

According to method described by (13),  cholesterol 
concentration was determined enzymatically. 
Cholesterol esters + H2O……Cholesterol esterase 
………..→cholesterol + fatty acid 

Cholesterol + O2……   cholesterol oxidase ……
cholesteen 4 one 3 + H2O2 

H2O2 + Phenol + PAP ……….peroxidase…………..
Quinonimine + 4H2O   

Measurements of triglycerides (TG)

TG concentration was determined enzymatically 
according to the method described by Allain Fossati and 
Prencip method associated with Tringer reaction (14).

Measurements of high density lipoprotein (HDL)

HDL was determined by the LDL and chylomicrons 
that found in serum by the phosphotungistic acid 
solution with magnesium ions (15).

Calculation of low density lipoprotein (LDL)

The following equation was described by (16) to 
estimate LDL:

(LDL Cholesterol)= Total cholesterol – ( VLDL + 
HDL ).

Estimation of AST activation in serum:    

AST activation was determined by used kit and 
estimated the level of AST in serum by coloring method 
(17):

a- Koghutarate + L_ Aspartate ………..AST 
………..L- Ghutamate + Oxaloacetate. 

Estimated of ALT activation in serum: 

Several test kits were used to estimate the activation 
of ALT depending on coloring method (17):

L- Alanine + 2- Oxoglutarate ……….AST……….
Pyruvate + Ghutamate  

Results

The results showed significant differences between 
the patients and control group in lipid profile and 
hepatic enzymes (Tables 1 and 2). Most studies showed 
relationship between stroke and lipid profile.     

The results in Table (1) showed significant 
difference in total cholesterol at (P<0.05) that 
recorded (220.72±40.78) compared with control 
group (170.48±17.88). Also, the results recorded 
a decrease in HDL level at (P<0.05) that recorded 
(33.38±4.85) compared with control group (45.26 
±8.62). Moreover,  the results showed significant 
increase in LDL level (160.35±36.11), compared with 
control group (106.55±9.75). Furthermore,  Table (1) 
showed significant increase in TG (179.70±35.28) 
compared with control group (120.27±22.25 ). Also, 
results in Table (2) showed non-significant difference in 
AST level in patients (4.3± 0.7) compared with control 
group (6± 0.8), but we showed significant increase in 
ALT level (22.8±2.5) in patients compared with control 
group (5.5±2.4).                                                                                             
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Table (1) Comparison of lipid profiles in patients and  healthy controls .

Controls Patients Parameter (mg/dl) 

170. 48±17.88220.72±40.78 Total cholesterol (TC) (mg/dl)

45.26±8.6233.38±4.85High density lipoprotein(HDL)

106.55±9.75160.35±36.11Low density lipoprotein (LDL )

120.27±22.25179.70±35.28Triglycerides (TG)

Table (2) Comparison of hepatic enzymes levels in patients and healthy controls  

Controls Patients Parameter 

6±0.84.3±0.7AST (Means±SD)

5.5 ± 2.422. 8±2.5ALT  (Means±SD)

Discussion

In this study the results recorded a significant 
increase in total cholesterol (TC) serum level in patients 
with brain stroke compared with control group and 
this result was in agreement with (18). Many studies 
recorded positive correlation between total cholesterol 
(TC )and cardiovascular diseases (19). Some studies 
recorded positive relation between total cholesterol 
and triglycerides with stroke (20). Our study recorded 
significant decrease in high density lipoprotein (HDL) 
in blood serum of patients compared with control 
group and this result was in agreement with (21). Also, 
the study recorded significant increase in low density 
lipoprotein (LDL) level inserum of patients compared 
with control group. The HDL level in blood has 
protective activity because it has the ability to remove 
cholesterol from peripheral cells to the hepatic cells 
and plays an important role in protection against stroke 
(22,26). Our study showed a significant increase in AST 
level in serum of patients compared with control group 
and this result was in agreement with the study of  (23,24). 
AST was the main hepatic enzyme that directly affects, 
and related with, brain stroke and inflammation. So it 
plays an important role  in protective function. Many 
studies found that ALT plays an important role in 
controlling transport across walls of the arterioles and 
glia cells membrane (25). Our study recorded an increase 
in ALT level in serum of patients compared with control 
group(26).      

Conclusion

Serum levels of the measured biochemical 
parameters in current study were significantly different 
between patients with stroke and their healthy 
controls.                                                                                                                                                                                                                             
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Sarah Fawzi S. Al-Jumaily1, Hadi R. Rasheed Al-Taai2, Abbas A. Al-Dulaimi3

1Biology Department, College of pure science, Diyala University/Iraq

Abstract

The current study included collection of one hundred and ten samples from patients in Baquba Teaching 
Hospital, in Diyala during the period from June 2018 till the end of August 2018. The specimens included 
swab from wounds, burns, abscesses. 

All isolates were diagnosed depending on macroscopic, biochemical tests and Vitek 2 it was found that 
80 (72.7%) isolates were identified as Staphylococcus aureus and 50 (62.5%) of isolates were Methicillin 
resistant Staphylococcus aureus (MRSA).

In this study, MRSA isolates were showed high resistance against five types of antibiotics. It was as follows; 
Oxacillin 100%, Tetracycline 100%, Amikacin 88%, Vancomycin 9.7%, Gentamycin 76%. 

MIC of Ag NPs and TiO2 NPs is ranged between (325-5200 µg/ml) and (40.6-2600 µg/ml) respectively on 
MRSA isolates.

The technique used in this study to determine genetic diversity of MRSA was MLST (Multi locus sequence 
typing). Seven housekeeping genes primers: arc (Carbamate kinase), aro (Shikimate dehydrogenase), 
glp (Glycerol kinase), gmk (Guanylate kinase), pta (Phosphate acetyltransferase), tpi (Triosephosphate 
isomerase), yqi (Acetyle coenzyme A acetyltransferase) were taken from website Institute Pasteur. Five 
isolates have been selected for PCR amplification reaction. Nucleotide variances were seen and specific 
alleles for each locus were designated. The allele profile for each isolate were designated.  T h e 
allele profile for each isolate was then used to determine sequence type (ST). To the best of our knowledge, 
this was the first study that involved an MLST analysis of clinical S. aureus isolates from hospital in Diyala, 
Iraq.

Keywords: MRSA, antibiotics, biofilm, nanoparticles, MLST.

Introduction

MRSA was appeared firstly among nosocomial of 
S. aureus isolates in 1960, they did not consider major 
problem until 1970 and 1980 when outbreaks were 
reported from many parts of the world, MRSA have an 
ability to distribute between and within hospitals and are 
known as epidemic MRSA, worldwide established two 
billion people infected with S. aureus, 53 million (2.7%) 
are carriers to MRSA[1]

Antibiotics are significant chemical substances 
that were originally discovered as product of some 
microorganisms that prohibit the growth of other 
microorganisms. Man began exercising these agents 
to kill or inhibit microbes causing infections in the 
humans[2].

Nanoparticles (NPs) are defined as materials having 
one or more external dimensions in the nanoscale (1 to 
100 nm), that exhibit new size-dependent properties 
compared with other larger particles of the same material 
[3].. Nanoparticles are able to attach the cell membrane of 
bacteria by electrostatic interaction and break the of the 
bacterial membrane [4].
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There are many of bacterial typing systems actually 
in use that greatly vary in the effort required, the cost, 
the accuracy and ability to identify between bacterial 
strains [5].

The genotyping methods can be divided into 
sequence-based (multi locus sequence typing [MLST] 
and staphylococcal protein A [spa] typing) and non-
sequence based (pulsed field gel electrophoresis 
[PFGE], restriction fragment length polymorphism 
[RFLP][6]. Multi locus system typing (MLST) is actually 
a new technique in molecular biology used for typing 
of various loci. The procedure characterizes isolates 
of microbial species using DNA sequences of internal 
fragments of housekeeping genes approximately 450-
500 bp [7].

Materials and Method

Samples collection: 

One hundred and ten samples from different 
sources (wounds, burns, abscesses) were included in 
this study. They were collected from Baquba Teaching 
Hospital during the period June 2018 till the end of 
August 2018. The clinical samples were collected 
from different patients attending the hospital using 
sterile swabs with media and were cultured on blood 
agar and brain heart infusion agar. Cultured samples 
were incubated aerobically at 37 °C for 24 hr., colonies 
developed show characteristic growth, color and 
hemolysis. The suspected colonies were cultured for 
further determination.

Isolation of Methicillin resistant Staphylococcus 
aureus bacteria (MRSA):

All cultures on mannitol salt agar were purified by 
subculture on brain-heart infusion (BHI) agar and then 
re-inoculated onto HiCrome agar and incubated at 37°C 
for 24 hr. 

Antibiotics Susceptibility Test

Susceptibility test was done according to (National 
Committee for

Clinical Laboratory Standards, 2013) as the 
following: -

1. Plates of Mueller-Hinton agar for use in the 
Kirby- Bauer method for rapidly growing aerobic 
microorganisms were used. The medium in the plates 

was sterile and had a depth about 4 mm.

2. Pure culture was used as inoculum; 4-5 similar 
colonies were selected and transferred into about 
5ml sterile normal saline... The turbidity of bacterial 
suspension was compared with the turbidity of 
McFarland standard to obtain convergent number equal 
to 1.5x 108 cell/ml.

3. Sterile cotton swab was immersed into the 
standardized inoculum, streaking was done on the agar 
surface in the plate with the swab three times by turning 
the plate at 60 degrees between each streaking. The 
inoculum allowed to dry for 5-15 min. with lid in place.

4. The antibiotic discs were applied by using 
sterilized forceps; the discs were putted in centers at 
least 24 mm apart.

5. The plates with culture and discs were incubated 
immediately at 37ºC and examined after 18-24 hours, 
zones of inhibition were measured and the diameters 
of the zones were registered to the nearest millimeter 
(National Committee for Clinical Laboratory 
Standards,2013).

Preparation solution of Nanoparticles:

A- Ag NPs solution 

 It was suspended with deionized distilled water 
by Ultra sonic homogenizer at room temperature for 30 
min in concentration of (5200, 2600, 1300, 650, 325, 
162.5, 81.25,40.6,20.3,10.15,5.07mg/ml). The Ag NPs 
was 15 nm, 71.26 MW, Assay 99.5%. [9]

B- TiO2 NPs solution 

 It was suspended with deionized distilled water 
by Ultra sonic homogenizer in room temperature for 30 
min in concentration of(5200,2600,1300,650,325,162.5
,81.25,40.6,20.3,10.15,5.07mg/ml). The TiO2 NPs was 
25 nm, 79.86 MW, Assay 99.5%. [9]

PCR Primer for MLST to Detection MRSA

MLST was performed on 5 selected isolates out 
of 25 in order to investigate which sequence types of 
MRSA were present in Baaquba city. The French MLST 
scheme was used in this study as the same primers could 
be used for sequencing all the genes. The isolates were 
illustrated at seven loci. Primers for the housekeeping 
genes used in the French MLST scheme are:
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arc (Carbamate kinase), aro (Shikimate 
dehydrogenase), glp (Glycerol kinase), gmk (Guanylate 
kinase), pta (Phosphate acetyltransferase), tpi 
(Triosephosphate isomerase)

yqi (Acetyle coenzyme A acetyltransferase) 

All these primers were prepared according 
to the information of manufacture companies to 
become a primer in final concentration 100pmol/
µl and this is considered as a stock solution then 
it can be stored in deep freeze. Diluted stock 
solution for using in PCR mixture was prepared by 
adding 10µl from original stock solution to 90µl of 
deionized distal water to yield final concentration 
10pmol/µl, and stored in deep freeze until used in PCR 
mixture.

Results and Discussion

 The result of this study showed that all bacterial 
colonies (80 isolates) which appeared on mannitol salt 
agar as S. aureus were grown on confirmative media. 
The growing colonies on CHROM agar Methicillin 
resistant staphylococcus aureus media appeared as 
pink to mauve due to the hydrolysis of chromogenic 
substrates including in media which confirms that they 
are colonies of MRSA according to manufacturer’s 
instruction (table 1).

Table 1: Prevalence of MRSA in Clinical 
specimen

Source of 
specimen

Percentage to the total number of 
isolates

S. aureus MRSA Percentage %

Burn 30 18 60

Wound 41 30 73.1

Abscess 9 2 22.2

Total isolates 80 50 62.5

Antibiotic susceptibility Profile of the MRSA 
isolates:

Susceptibility of S. aureus isolates was detected 
against 5 types of antibiotics, which are differ in 
their action (table 2).The disc diffusion method 
recommended by the Clinical Laboratory Standard 
Institute (CLSI) in (2011) for phenotypic detection 
of methicillin resistance in all staphylococci 
(methicillin is a narrow-spectrum β-lactam antibiotic of 
the penicillin class). Like other beta-lactam antibiotics, 
methicillin acts by prohibiting the synthesis of bacterial 
cell wall [10]. It inhibits cross-linkage between the 
linear peptidoglycan polymers chains that make a major 
component of the cell wall of Gram-positive bacteria. It 
does this by competitively inhibiting the transpeptidase 
enzyme (also known as penicillin-binding proteins 
(PBPs). These PBPs crosslink glycopeptides and form 
the peptidoglycan cell wall [12]. Furthermore, 100% of 
the isolates showed resistant to penicillin which is close 
to the percentage gained by the oxacillin as the two 
antibiotics belonged to the same group of antibiotics 
that kill the bacteria by the inhibition of the cell wall 
synthesis. This may be due to the illogical use of this 
antibiotic. Such results are agreement with the study of 
[11] who reported that 100% resistance to penicillin and 
oxacillin by S. aureus isolates from clinical hospitals 
in Cairo and to those results gained in Saudi Arabia by 
[13]. These isolates demonstrated high resistance towards 
most antimicrobial agents that have been tested. In 
this study MRSA isolates were showed high resistance 
against five types of antibiotics. It was as follows; 
Oxacillin 100%, Tetracycline 100%, Amikacin 88%, 
Vancomycin 9.7%, Gentamycin 76%. In a study done by 
[14] from Iran who found the percentage of MRSA isolates 
resistance towards Oxacillin, Tetracycline, Rifampin, 
Sulphamethoxazole/ Trimethoprim, Erythromycin, 
Amikacin, Gentamycin, Ciprofloxacin and Vancomycin 
were 100%, 83%, 68%, 63%, 93%, 84%, 59%, 95% and 
0% respectively [14], and these results agreed with the 
results of the present study.
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Table 2: Susceptibility of MRSA S. aureus isolates to 5 different antibiotics

Antibiotics
Resistance Intermediate Sensitive

NO % NO % NO %

AK 44 88 4 8 2 4

CN 38 76 8 16 4 8

OX 50 100 0 0 0 0

TE 50 100 0 0 0 0

VA 5 10 3 6 42 84

Minimum inhibitory concentration (MIC) determination by broth serial dilution method of Ag NPs &TiO2 NPs

The inhibitory effects of different concentrations of Ag NPs and TiO2 NPs on MRSA isolates were examined 
and described in fig. 1. MIC of Ag NPs and TiO2NPs is ranged between (325-5200µg/ml) and (40.6-2600µg/ml) 
respectively on MRSA isolates (Figure 1). The results of this study are consistent with previous report by [15].

Figure 1: MIC values of nano particles

Genotyping of MRSA

Multi locus Sequence Typing (MLST)

MLST was performed on Five isolates selected 
from 50 isolates on basis of the position of isolation 
and their resistance patterns. The scheme used the 
following seven housekeeping genes: arc (Carbamate 
kinase), aro (Shikimate dehydrogenase), glp (Glycerol 
kinase), gmk (Guanylate kinase), pta (Phosphate 
acetyltransferase), tpi (Triosephosphate isomerase), yqi 

(Acetyle coenzyme A acetyltransferase). PCR reactions 
were performed following the protocols specified at the 
S. aureus MLST website Pasteur institute. For each gene 
PCR amplification was done using the same reaction 
mixture and conditions of PCR reaction. Bacterial 
strain sequence types (STs) were classified on basis of 
the results of partial sequencing of seven housekeeping 
genes. Furthermore, the MLST was established as 
a scalable typing system to locate the diversity and 
phylogenetic relationships of the isolates [16]. To the 
best of our knowledge, this was the first study that 
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involved an MLST analysis of clinical S. aureus isolates 
from hospital in Diyala. A note of notification must be 
added that although MLST is considered cost and time 
exhaustion, but it is a golden standard for all these three 
approaches [17].

Comparing strains to the database clustering 
using allelic profiles

The simplest approximation is to identify strains 
in current study with the data- base that have some 
minimum level of similarity in their allelic profile to 
each query strain (e.g. sharing alleles at >5 of the seven 
loci), and to show the relationship of the strain to those 
recorded in the database using a dendrogram, based on 
the matrix of pairwise differences between the allelic 
profiles of the strains. There is no one isolate from Iraq, 
so that our result considered the first isolates recorded 
in database of MLST in Pasteur institute in France. 
For the first isolate S1 , its convergence and possibility 
matching in 5 loci with the strains in database from the 
website of MLST 

For second isolate S2 , it possibility matching in 3 
loci only with the strains in database from the website 
of MLST .

The third isolate S3, showed matching in 4 loci only 
with the strains recorded in database of MLST 

The forth isolate S4 showed similarity in 4 loci only 
with the isolates in database of MLST .

The fifth isolate S5 showed convergence and 
possibility similarity in 5 loci with newest isolate 
submitted in database of MLST 

GenBank Accession Number

Sixteen isolates of seven housekeeping genes have 
been published in the National Center for Biotechnology 
Information (NCBI) and all of these isolates have an 
accession number (LC458595 …. LC458610).

Conclusions

Methicillin-resistant Staphylococcus aureus 
(MRSA) remains one of the most prevalent multidrug-
resistant organisms causing health care-associated 
infections.

MRSA have the ability to produce numerous 
virulence factors (enzymes and toxins), and have the 

ability to produce a slime layer in different amounts 
(biofilm) leading to causing a wide variety of diseases.

There was merely a restricted number of drugs 
sensitivity for this bacteria, and drug of choice is 
Vancomycin.

The newly-developed MLST method for multi 
locus typing of S. aureus, offers accurate diagnosis of 
bacteria and to detect the source of infection treatment. 

Efficient of phenotypic method for the detection of 
MRSA by using CHROM agar, which it was similar to 
the results of genetic method by using PCR technique in 
the detection of housekeeping gene.

The susceptibility of MRSA against Nano particles 
was more than its susceptibility against antibiotics.
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Abstract

The patients blood from different dental procedures can easily spread over surfaces in the dental clinic, this 
put both the patient and the medical staff in danger of cross infection. The Kastle-Meyer test, which is a 
straight-forward forensic technique can be used to detect the blood contamination. 

The aim is to investigate blood contamination of different dental surfaces using Kastle-Meyer test. 

The study sample was drawn from the educational and training dental clinic .Blood contamination of 100 
surfaces were investigated after different types of dental procedures have been performed on a total of 
20 dental units (5 surfaces/unit) using Kastle-Meyer test.  The results revealed that , 88 surfaces 
showed positive reaction to the Kastle-Meyer test of the total 100 surfaces. The tray handle showed the least 
contamination while the spittoon showed the highest. 

Unseen blood can be available on different dental surfaces and the Kastle-Meyer test can be an easy method 
to discover the blood.
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 Introduction

Blood contamination in the dental clinic is an 
important and serious issue, because blood can carry 
and transmit many life threatening microorganisms 
and viruses like hepatitis B,C and HIV 1, as the reports 
showed that many pathogens can survive on the surfaces 
of the dental clinic and endanger the life of the medical 
staff and the patients, on the other hand nationwide data 
showed blood exposure incidents frequently occurring 
in dental clinics 2,3, most of these incidents and accidents 
can be avoided by the application of the infection control 
guidelines 4. 

Dental students are in close contact to many dental 
unit surfaces with their hands and gloves, that make 
them at high risk of exposure to pathogens if these 
surfaces were not cleaned and disinfected also they can 
spread the pathogens to the patients if they do not know, 

understand and practice infection control rules during 
their clinical practice , actually it’s the responsibility of 
the academic staff to educate the students and applicate 
these rules during the clinical work, some studies 
showed low awareness and application of the infection 
control guidelines by many dentist and students 5-7.

The detection of hidden invisible blood can be done 
using different chemical compounds like Benzidine-
based tests (e.g, hematest ) which are not used now 
because of their high sensitivity resulting in false 
positive reactions, as well as the carcinogenicity of 
the reagent. Luminal is also used for blood detection 
specially in crime determine. The Kastle-Meyer test, 
which is a straight-forward forensic technique also can 
be used to detect the blood contamination in 8,9, it is a 
test for haemoglobin relying on peroxidase like activity 
of haem molecule, using phenolphthalein as a color 
indicator ( fig.1 ) 

DOI Number: 10.5958/0973-9130.2019.00407.9 
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Figure 2: The distribution of positive Kastle-Meye test (A: 
tray handle, , B: light handle, C: spittoon ). 

 Discussion 

The results of this study confirm that kastle-meyer 
test is useful in detecting blood contamination in the 
dental clinic, as the kastle-meyer reagent is specific for 
blood10, previous study showed that false positive results 
do not occur from materials commonly used for cleaning 
8. The hands and gloves of the students can readily 
acquire pathogens after contact with contaminated 
surfaces and transfer serious diseases to themselves and 
their patients. All dental students have been taught the 
importance and steps on infection control guidelines, 
unfortunately the results were shocking showing the 
blood contamination of most of the surfaces selected 
by this study which indicates that the cleaning methods 
used by the students did not remove blood from the 
surfaces, this reflect unawareness that the neglecting of 
these rules could be life threatening for the medical staff 
and the patient, on the other hand the tray handle showed 
the least contamination while the spittoon showed the 
highest, this could be due to using disposable sleeve 
or wiping the tray handle by some students as the tray 
handle could get more interest by the students because 
they use it all the time while the spittoon is not. Other 
studies showed same results regarding contamination1114. 

The disappointing results might be due to the 
greater load of clinical work for these students which 
demands them to treat the maximum number of patient 
to complete the clinical requirements. Studies supports 
that cleaning and/or disinfection clinical surfaces 
reduces contamination which consequently reduce the 

Figure 1: The Kastle-Meyer chemical basis for color change

The aim of this study is to investigate blood 
contamination of different dental surfaces using Kastle-
Meyer test. 

Materials and Method 

The study sample was drawn from the educational 
and training dental clinic of college dentistry – Iraqia 
university. Blood contamination of 100 surfaces were 
investigated after different types of dental procedures 
had been performed on a total of 20 dental units (5 
surfaces / unit), these surfaces were assumed to be free 
of blood contamination as the cleaning and disinfection 
procedures was done by the student themselves. The five 
surfaces which were expected to be most likely to come 
into contact with the dentist and the patient (light handle, 
tray handle, stool back, patient hand rest and spittoon) 
were sprayed with the Kastle-Meyer reagent followed 
by a spray of hydrogen peroxide, surface appearance 
of unmistakable pink color within 30 seconds were 
considered a positive result; Positive and negative 
control spots which were included in the surfaces sure 
that the reagent were reactive with substrate (blood) and 
not reactive in the absence of blood. 

Results 

The results revealed that 88 surfaces showed 
positive reaction to the Kastle-Meyer test of the total 100 
surfaces inspected (figure 2), with different percentages 
regarding each specific surface (table 1). 

Table 1: Contaminated surfaces percentage

(%)Kastle-meyer 
test +veNo.Surface

901820Light handle

751520Tray handle

901820Stool back

901820Unit hand 
rest

951920Spittoon

8888100Total
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infection occurrence 15 .The center of disease control 
showed under the category of surface management that; 
clinical contact surfaces are” those surfaces that are 
directly contact by contaminated instruments, devices, 
hands or gloves”, for maintaining clinical contact 
surfaces : 

1. Use surface barriers to protect clinical contact 
surfaces and change surface barrier between patients.

2. Clean and disinfect these surfaces that are not 
barrier -protected using environmental protection 
agency-registered with low-intermediate level activity.

The dental students are the future professionals, so 
if they do not realize the importance of infection control 
steps they will be a source for spreading infection to the 
community and this represent a serious problem which 
needs a diagnosis, why they don’t care about cleaning 
and disinfection of the clinical surfaces? maybe they 
do not understand the importance of this step or the 
clinical instructors do not pay attention to the cleaning 
and disinfection, moreover, they cannot cover all duties 
needed in the clinic, after all it’s the responsibility of the 
educational institute to applicant the infection control 
guidelines. 

Conclusion 

The study showed that different dental surfaces can 
be contaminated by unseen blood and the Kastle-Meyer 
test is an easy, cheap and applicable method which is 
recommended to investigate these surfaces leading to 
reduce the cross infection. 
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Abstract

Background: Type 2 diabetes mellitus is a widespread health issue where resistance to insulin action 
can result in increased blood level of glucose. In last decades, the prevalence of Type 2 diabetes mellitus 
has dramatically elevated. Several research groups had reported that trace elements like iron and copper 
may be involved in diabetes mellitus pathophysiology. These essential elements may be also involved in 
development of vascular diseases and neuropathy usually seen in diabetic patients through binding to glycated 
proteins. The aim of current study was to evaluate and report any possible link between Type 2 diabetes 
mellitus development and serum levels of iron and copper. Methods: Thirty patients with Type 2 diabetes 
mellitus diagnosis were included as case group; another thirty healthy volunteers were recruited as control 
group. The levels of copper and iron in serum samples collected from these individuals were measured by 
spectrophotometric method. Results: Serum concentrations of iron and copper were significantly higher in 
Type 2 diabetes mellitus patients as compared to healthy group with P-value <0.0001 for both metals. No 
significant correlation was observed between serum concentrations of iron and copper in diabetic patients 
with P-value = 0.5644. Conclusions: High serum levels of iron and copper may contribute to development 
of type 2 diabetes mellitus.

Keywords:  type 2 diabetes mellitus, iron, copper, oxidative stress, spectrophotometry.  

Introduction

Type 2 diabetes mellitus (T2DM) is a chronic 
metabolic disorder characterized by poor glycemic 
control due to insufficient utilization of insulin by 
body tissues; it accounts for the majority of diabetes 
mellitus (DM) cases in the world. In general, long-
term hyperglycemia associated with DM can result 
in microvascular complications like   neuropathy and 
retinopathy (1,2).

Metabolic perturbation of trace elements like iron 
(Fe) and copper (Cu) was believed to be involved in 
development of DM through oxidative stress mechanism 
(3). Copper was thought to have free radicals-generating 
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capacity, while iron can be responsible for production 
of reactive oxygen species (ROS) (4). Abnormalities in 
serum copper level can adversely influence antioxidant 
mechanisms of the body, for example by reducing activity 
of superoxide dismutase (SOD) (5). It had been noted that 
iron and insulin can affect each other’s homeostasis. By 
modifying glucose uptake and expenditure, Fe can affect 
insulin biologic action (6). On the other hand, insulin can 
influence iron availability by up-regulating transferrin 
receptors (1).

High serum concentrations of iron or copper may 
significantly contribute to development of neuropathy 
and vascular complications of diabetes mellitus. These 
metals can bind to glycated proteins like glycated 
albumin leading to formation of glycocholates. The 
latter may be involved in vascular and neurological 
damages usually observed in diabetic patients (5). 

Dysregulation of trace elements levels can promote 
our understanding of T2DM pathophysiology and can 
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serve as an early diagnostic biomarker (1). The aim of 
our case-control study was to measure both serum iron 
and copper and interpret their relationship with type 2 
diabetes mellitus development. 

Materials and Method

Samples collection

For this project, sixty individuals were recruited 
randomly from different private clinics in Karbala 
province from November 2017 to May 2018. Of those 
volunteers, thirty persons were diagnosed with type 2 
diabetes mellitus and regarded as case (diabetic) group. 
The other thirty individuals were included as control 
group with no T2DM diagnosis.

The employed protocol was approved by Iraqi 
board for medical specializations. A verbal consent 
was obtained from each individual. Demographic 
information was reported for the each volunteer 
including age, gender and body mass index (BMI). 

Five milliliters of blood were collected from each 
volunteer using a vacutainer tube. After clotting, serum 
was collected by centrifugation at (2000xg). Then 
separated serum was kept frozen at -20°C for later 
analysis. 

Measurement of serum iron level

Acetate buffer was used to dissociate Fe+3 from 
transferrin, then ascorbic acid was applied to convert 
Fe+3 to Fe+2. After addition of ferene, a colored complex 
was formed that can be measured by spectrophotometry 
at 600nm. Absorbance at this wave length is directly 
proportional to iron level in each specimen. Thiourea 
was utilized to avoid copper intervention (7).

Measurement of serum copper level

Each serum specimen was mixed with 
4 - ( 3 , 5 - d i b r o m o - 2 - p y r i d y l a z o ) - N - e t h y l - N -
sulfopropylaniline. After incubation at 37°C for five 
minutes, a colored complex was formed. Absorbance 
at 580nm is linearly related to copper level in every 
sample (8).

Statistical analysis

Continuous data with Gaussian distribution (age and 
iron level) were expressed as mean ± standard deviation. 
Both copper level and body mass index (BMI) had 
failed to follow normal distribution and were reported as 
median and range. Frequency and percentage were used 
to describe gender distribution of our sample. In addition, 
unpaired t-test was used to evaluate differences in mean 
values between control and case groups for the age 
variable. The difference in median for BMI and copper 
concentration was assessed by using Mann-Whitney 
test. Due to unequal variances of case and control 
groups, iron level difference was determined by using 
Mann-Whitney test also. Chi-squared test was applied 
to analyze gender distribution difference between case 
and control groups. Spearman correlation test was 
employed to examine the relationship between iron and 
copper levels in volunteers with T2DM. A P-value less 
than 0.05 was used as a measure of significance, all tests 
applied were two-tailed. Graph Pad Prism version 5.01 
was used to perform statistical analysis.

Results

Data from current study showed that no significant 
difference was observed between T2DM patients 
and control volunteers regarding their age, gender 
distribution and BMI (Table 1). On the other hand, 
serum concentrations of both iron and copper were 
significantly higher in diabetic patients compared to 
healthy individuals (P<0.0001; Table 1). Comparative 
illustrations of serum iron and copper concentrations for 
both control and T2DM groups are shown in Figures 1 
and 2, respectively.

Finally, we were unable to report any significant 
correlation between serum concentrations of iron and 
copper in diabetic patients (P-value = 0.5644; Spearman 
correlation coefficient = - 0.1096 with 95% confidence 
interval = - 0.4609 to 0.2715). 
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 Table 1 Demographic and clinical characteristics of study subjects

Variable Control Case (diabetic) P-value

Age/yr
Mean ± SD 46.90 ± 11.55 44.47 ± 10.37 0.39 (NS)

Gender/ No.(%)
Male
Female

17 (56.67%)
13 (43.33%) 20 (66.67%)

10 (33.33%)
0.42 (NS)

BMI Kg/m2

Median(range) 27.83 (21.78 - 49.13) 27.28 (20.52 - 39.79) 0.25 (NS)

Copper level µg/dl
Median(range) 145 (90 – 227) 195.5 (100 -909) < 0.0001

Iron level µg/dl
Mean ± SD 131.6 ± 34.35 260.6 ± 97.41 < 0.0001

NS: Not significant; BMI: Body mass index.

Figure 1: Differences in iron concentrations between control 
and T2DM individuals. 

Figure 2: Copper level differences between control and 
T2DM volunteers. 

Figure 3: Correlation analysis between iron and copper 
concentrations in patients with type 2 diabetes mellitus.

Discussion

Trace elements like iron and copper are thought 
to be involved in developing glucose intolerance and 
insulin resistance through multiple interacting pathways 
(9). High levels of these elements had been linked to 
oxidative stress, production of reactive oxygen species 
and reduction of antioxidant enzymes activities (4,5). 
Iron and copper may also be involved in long-term 
complications of DM through binding to glycated 
proteins (5).

Our findings clearly showed that serum 
concentrations of copper and iron were significantly 
higher in T2DM patients as compared to control 
volunteers (P<0.0001) for both metals. These results 
were in agreement with previous researches in this 
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trend (10–13). Finally, we were unable to demonstrate any 
significant correlation between serum concentrations of 
iron and copper in T2DM patients (P= 0.5644).

Conclusion

Abnormal metabolism of trace elements, like 
iron and copper, maybe an early diagnostic markers 
for development of diabetes mellitus. Correction of 
endogenous levels for these metals can be considered as 
an interesting therapeutic target for management of DM.
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Evaluation of the Role of Tranexamic Acid in Prevention of 
Postpartum Bleeding: A Case Control Study
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Abstract

Background: The usual trend in obstetrics field is to use uterotonics in order to control postpartum hemorrhage 
such as oxytocin, misoprostol and prostaglandins, however, there is a recent trend to use tranexamic acid to 
prevent and control excessive vaginal bleeding after delivery. The aim of current study was to evaluate the 
use of tranexamic acid in preventing excessive vaginal bleeding following delivery in a sample of pregnant 
Iraqi ladies. Method: The present randomized controlled clinical trial included two groups; the first included 
39 term pregnant ladies who were given tranexamic acid in addition to the standard uterotonic medication 
used to prevent postpartum hemorrhage in risky women. The second group included 39 term pregnant 
women who received the standard uterotonic medication only. The first step was to choose women having 
risk of developing postpartum hemorrhage. Those women were selected from the pool of pregnant ladies 
visiting the delivery wards at AL-Diwaniyah maternity and child hospital and AL-Shamiyah general hospital 
during the period from January 2017 to January 2019. These hospitals belong to AL-Diwaniyah province 
in the Mid-Euphrates region of Iraq. Results: The incidence of postpartum bleeding was less significant in 
women treated with tranexamic acid and uterotonics than women treated with uterotonics alone (46.2 % and 
76.9 %, respectively, P = 0.005). In addition, mean volume of blood loss was significantly less in the first 
than in the second group of women (288.46 ml versus 538.46 ml, respectively, P= 0.001). Moreover, the 
need for blood transfusion was significantly less in the first than the in the second group of women (38.5 % 
versus 61.5 %, respectively, P = 0.042). Conclusion: It seems much recommended to use tranexamic acid 
in women at risk of having postpartum hemorrhage, because of its high efficacy in reducing the rate and 
volume of postpartum bleeding, if it ever happens.

Keywords: tranexamic acid, postpartum hemorrhage, uterotonic, prostaglandin, blood transfusion.

Introduction 

According to World Health Organization reports, 
the estimated rate of maternal mortality caused by 
excessive vaginal bleeding following delivery is about 
27.1 % out of all other obstetric causes of death (1). 
Despite some controversy about the exact definition 
of massive postpartum hemorrhage (PPH), there is a 
general consensus about more than 500cc after normal 
vaginal delivery and more than 1000cc after caesarean 
section (2). Uterine atony is by far the most prevalent 
cause of PPH which is frequently associated with some 
sort of coagulopathy (3). The usual trend in obstetric field 
is to use uterotonics in order to control PPH such as 
oxytocin, misoprostol and prostaglandins (4-7), however, 
there is  a recent trend to use tranexamic acid to prevent 
and control  excessive vaginal bleeding after delivery 

(1,8,9). The mechanism of action of tranexamic acid relies 
upon interference with normal fibrinolysis function of 
plasmin and plasminogen proteins by binding to lysine 
receptor on the surfaces of these proteins (10,11). Indeed, 
the recent trend of using tranexamic acid in control of 
excessive bleeding is not confined to obstetric field, but 
also has been a trend in controlling bleeding caused by 
trauma and other surgically related causes of hemorrhage 
(12-14). Studies which evaluated the effect of tranexamic 
acid in controlling PPH had reveled significant reduction 
in the volume of blood loss in addition to significant 
decrease in the need for surgical intervention to control 
such bleeding. Moreover, these studies had reported 
no hypercoagulability complications (15-17). However, 
some studies included anemic women, whereas others 
excluded anemic women; this is a bias that may affect the 
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results. In addition, some other forms of heterogeneity 
exists when the bulk of studies evaluating the role of 
tranexamic acid in controlling and preventing PPH are 
reviewed and meta-analyzed (1). Side effects associated 
with use of tranexamic acid included neurological 
and thromboembolic events. However, most studies 
reported no such side effects when the drug was used in 
low doses to prevent PPH (15-17); however, some authors 
reported renal cortical necrosis (18), but the dose in latter 
study was much higher than the recommended one 
by the majority of studies (1). On the other hand, some 
neurologic adverse effects, such as seizures, had been 
described following use of tranexamic acid in medical 
fields other than obstetrics; however, there was no report 
about such complications in obstetrics field (10,15,19). 

     In view of the available published data about lack 
of 100% clear consensus to use tranexamic acid in PPH 
in addition to the rarity of Iraqi studies dealing with this 
subject, the present study was planned and conducted 
to evaluate the use of tranexamic acid in preventing 
excessive vaginal bleeding following delivery in a 
sample of pregnant Iraqi ladies in AL-Diwaniyah 
province in the Mid-Euphrates region of Iraq. 

Subjects and Method

The present randomized controlled clinical trial 
included two groups; the first included 39 term pregnant 
ladies who were given tranexamic acid in addition to 
the standard uterotonic medication used to prevent PPH 
in risky women. The second group included 39 term 
pregnant women who received the standard uterotonic 
medication only. The first step was to choose women 
having risk of developing postpartum hemorrhage such 
as grand multiparous women, women with history of 
previous PPH, women with cervical tear, women with 
anemia and women with twin pregnancy. Those women 
were selected from the pool of pregnant ladies visiting 
the delivery wards at AL-Diwaniyah maternity and child 
hospital and AL-Shamiyah general hospital during the 
period extending from January 2017 to January 2019. 
These hospitals belong to AL-Diwaniyah province in 
the Mid-Euphrates region of Iraq. 

Oxytocin (pitocin) was given as 20IU diluted in 
500ml normal saline and given by intravenous infusion 
following the delivery of placenta (20). Tranexamic 
acid was given at a low dose (1g) by slow intravenous 
infusion (21). 

The study was approved by the institutional 
approval committee and a verbal consent was obtained 
from each woman participated in the study following 
full illustration of the aim and procedures of the study.      

Statistical analysis was carried out using SPSS 
(version 23) statistical software and Microsoft Office 
Excel 2010. Numeric data were expressed as mean and 
standard deviation while nominal data were expressed 
as numbers and percentages. Independent samples t-test 
was used to study differences between study and control 
groups. Chi-squared test was used to study associations 
among nominal variables. The level of significance was 
considered at P≤0.05. 

Results

Demographic characteristic of women enrolled in 
the present study were shown in Table (1).  The mean±SD 
age of all women was 28.54±4.59 years and there was 
no significant difference in mean age between the two 
groups of women (P= 0.334; Table 1). In addition, 
there was no significant difference in rate of previous 
abortions, median gravidity and median parity between 
both groups (P>0.05). There was also no significant 
difference in mean hemoglobin level between the two 
groups (P= 0.457; Table 1). Distribution of women 
according to blood groups was also shown in Table (1). 

Risk factors that justified the use of prophylactic 
uterotonic agents were shown in Table (2). These risk 
factors included grand multiparous, previous PPH, 
cervical tear, anemia and twin pregnancy. Current study 
revealed that there was no significant difference in the 
distribution of women according to these risk factors 
(P= 0.112).

The outcome after delivery was shown in Table (3). 
The incidence PPH was less significant in the first group 
of women than in the second one (46.2% versus 76.9%, 
respectively, P= 0.005). In addition, the mean volume 
of blood loss was significantly less in the first group 
of women than in the second group (288.46ml versus 
538.46ml, respectively, P= 0.001). Moreover, the need 
for blood transfusion was significantly less in the first 
group of women than in the second one (38.5% versus 
61.5%, respectively, P= 0.042).       
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Table 1: Demographic characteristics of participating women

Characteristic Total 
n = 78

Group 1
TXA + Uterotonic 
n = 39

Group 2
Uterotonic 
n = 39

P

n 78 39 39

Age/yr

Mean±SD 28.54±4.59 29.62±.17 29.08±4.89
0.334 †
NS

Range 20(38) 20(37) 20(38)

Abortion, n(%) 30(38.5) 12(30.8) 18(46.2) 0.163 ¥
NS

Para

Median(IQR) 5.00(3.00) 4.00(2.00) 5.00(2.00)
0.157 €
NS

Range 1.00-10.00 2.00-10.00 1.00-8.00

Gravida

Median(IQR) 6.00(3.00) 6.00(2.00) 7.00(3.00)
0.056 €
NS

Range 2.00-11.00 3.00-11.00 2.00-10.00

Hemoglobin

Mean±SD 10.98±0.82 10.92±0.80 11.05±0.83
0.457 †
NS

Range 9.00-12.00 9.30-11.70 9.00-12.00

Blood Group

A+, n(%) 24(30.8) 12(30.8) 12(30.8)

B+, n(%) 15(19.2) 9(23.1) 6(15.4)

AB, n(%) 3(3.8) 3(7.7) 0(0.0)

O+, n(%) 36(46.2) 15(38.5) 21(53.8)

n: number of cases; SD: standard deviation; IQR: inter-quartile range; †: independent samples t-test; ¥: chi-squared 
test; €: Mann Whitney U test; NS: not significant at P≤0.05. 
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Table 2: Indications (risk factors) for prophylactic uterotonic agent administration

Risk factor

Total 
n = 78

TXA + Uterotonic 
n = 39

Uterotonic 
n = 39

P
n % n % n %

Grand multiparous 24 30.8 9 23.1 15 38.5

0.112 ¥
NS

Previous PPH 24 30.8 12 30.8 12 30.8

Cervical tear 12 15.4 6 15.4 6 15.4

Anemia 6 7.7 6 15.4 0 0.0

Twin pregnancy 12 15.4 6 15.4 6 15.4

n: number of cases; ¥: chi-squared test; NS: not significant at P≤0.05. 

  Table 3: Outcomes after delivery

Outcome TXA+Uterotonic 
n = 39

Uterotonic 
n = 39 P

PPH 18(46.2) 30(76.9) 0.005 ¥
HS

Bleeding volume (ml)

Mean±SD 288.46±327.16 538.46±327.16 0.001 €
HS

Range 0-750 0-1000

Need for blood transfusion 15(38.5) 24(61.5) 0.042 ¥
S

n: number of cases; SD: standard deviation; IQR: inter-quartile range; †: independent samples t-test; ¥: chi-squared 
test; €: Mann Whitney U test; NS: not significant at P≤0.05. 

Discussion

The problem of PPH is a common obstetrical event 
in daily clinical practice in our community and finding 
the proper way to deal with such a problem is mandatory 
to avoid unnecessary complications associated with 
heavy vaginal bleeding following delivery. Therefore the 
current study was planned and conducted to investigate 
the recently raised approach of using tranexamic acid 
in minimizing and preventing PPH and the rate of 
morbidity and mortality associated with heavy PPH. 

The current study included 78 women who were 
given either uterotonic only (39 women) or a combination 
of tranexamic acid and uterotonic (39 women). The 
outcome was that the group of women receiving 
tranexamic acid in addition to routine uterotonic agents 
developed less rate of PPH, they had less amount of 

bleeding and needed less amount of blood transfusion 
in a significant manner when compared with the group 
of ladies who only received the routine uterotonic agent. 
These findings were similar to those from previous 
studies (15-17). In addition, adverse events such as 
hypercoagulable state or neurologic events where not 
recorded in agreement with other authors (10,15,17,19). 

Conclusion

In view of the available data obtained from current 
study and previous ones, it seems much recommended 
to use tranexamic acid in women at risk of PPH, because 
of its high efficacy in reducing the rate of PPH and the 
amount bleeding, if it ever happens.   
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Abstract

Background: Abdominal wall hernia is easily attributed to obesity by both lay people and even many 
senior and junior doctors and surgeons. Many causes for abdominal wall hernias had been mentioned; for 
example, family history, reduced body mass index, abdominal aortic aneurysm, pregnancy, constipation and 
weight lifting. The aim of current study was to spot the light in an analytic way on causes of umbilical and 
paraumbilical hernias and to compare our findings with other researches trying to give logical explanations. 
Method: One hundred and five patients with hernia who presented to the Surgical Outpatient Department of 
Al- Hilla Teaching Hospital between February 2016 and January 2018 had been studied regarding their age, 
sex, occupation, body mass index and smoking, and compared to a control group who has been statistically-
matched to the hernia group. Results and Conclusion: Data from current study showed that 55(52.4%) of 
participants were males and 50(47.6%) were females. Mean(SD) age of patients was 43.03(15.32) years 
and the body mass index  (BMI) was 28.82 ± 6.68Kg/m2. In addition, 28(26.7%) were smokers. Also, 
46(43.8%) were housewives and 41(39%) were free workers. Moreover, none of the studied patients had 
real constipation, while only one had chronic obstructive airway disease and another had benign prostatic 
hyperplasia. 

Keywords: Hernia, Umbilical, Paraumbilical, BMI, Smokers. 

 Introduction

The motive for conducting the study was that 
abdominal wall hernia is easily attributed to obesity by 
both lay people and even many senior and junior doctors 
and surgeons. On reviewing the literature, many causes 
for abdominal wall hernias had been mentioned; for 
example, family history (1), reduced body mass index 
(which is opposite to our previous belief ) (2), abdominal 
aortic aneurysm (3), pregnancy, constipation and weight 
lifting (4). New studies concentrated on the importance 
of collagen metabolism and attributed medial hernias 
(umbilical and para-umbilical) to a change in connective 
tissue architecture (5). 

Medial hernias herniate through a weakness in 
the transversalis fascia over the posterior wall of the 
Hasselbach triangle (6). Collagen of the cremaster muscle 
had been analyzed in samples taken from that muscle by 
polarized light microscopy. It was found that tobacco, 
alcohol and diabetes mellitus negatively affect collagen 
fibers (7).

Patients and Method

One hundred and five patients with hernia who 
presented to the Surgical Outpatient Department of 
Al- Hilla Teaching Hospital between February 2016 
and January 2018 had been studied regarding their age, 
sex, occupation, body mass index and smoking, and 
compared to a control group who has been statistically-
matched to the hernia group. Exclusion criteria were 
children age less than 12 years and recurrent hernias. A 
standard questionnaire was used. The nature of the study 
was explained to the patients and their consents were 
obtained for inclusion in the study.

Data Analysis

Statistical analysis was carried out using SPSS 
version 20. Continuous variables were presented as 
(Means ± SD). Independent sample t-test was used 
to compare means between two groups. Categorical 
variables were presented as frequencies and percentages. 
Pearson’s chi-squared (X2) and Fisher-exact tests 
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were used to find the association between categorical 
variables. A p-value ≤ 0.05 was considered significant.

Results

   Data from current study showed that 55(52.4%) 
of participants were males and 50(47.6%) were females. 
Mean(SD) age of patients was 43.03(15.32) years and 
the body mass index  (BMI) was 28.82 ± 6.68Kg/m2. 
In addition, 28(26.7%) were smokers. Also, 46(43.8%) 
were housewives and 41(39%) were free workers (Table 
1). Moreover, none of the studied patients had real 
constipation, while only one had chronic obstructive 
airway disease (COPD) and another had benign prostatic 
hyperplasia (BPH) (Table 2).

Table 1 Distribution of patients according to 
study variables

Study variable (Means ± SD) Range

Age (years) (43.03 ± 15.32) (12-87)

BMI (Kg/m2) (28.82 ± 6.68) (13.84-58.59)

Gender
Male
Female
Total

55
50
105

52.4%
47.6%
100.0%

Occupation
House wife
Free work
Clerk
Student
Retired
Total

46
41
11
4
3
105

43.8%
39.0%
10.5%
3.8%
2.9%
100.0%

Smoking
Smoker
Non smoker
Total

77
28
105

73.3%
26.7%
100.0%

Table 2 Distribution of patients according to risk 
factors 

History of associated 
diseases No. %

History of 
constipation
Present
Absent
Total

0
105
105

0.0
100.0
100.0

Parity
P0
P1-P2
P3-P4
P5 or more
Total

18
7
10
15
50

36.0
14.0
20.0
30.0
100.0

COPD
Present
Absent
Total

1
104
105

1.0
99.0
100.0

BPH
Present
Absent
Total

1
104
105

1.0
99.0
100.0

Table 3: The mean differences of age and BMI according to study group

Study variable Groups No. Mean ± SD t-test P value

Age (years)
Patients with hernia 105 43.03 ± 15.32

2.866 0.005*
Control 105 37.16 ± 14.37

BMI (Kg/m2)
Patients with hernia 105 28.82 ± 6.68

1.645 0.101
Control 105 27.41 ± 5.69

*P value ≤ 0.05 was significant. 

Cont... Table 1 Distribution of patients according 
to study variables
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Table 4 Association between development of hernia and study variables

Study variable
Study Groups

χ2 P-value
Patients with hernia Control

Gender
Male
Female
Total

55 (52.4)
50 (47.6)
105 (100.0)

41 (39.0)
64 (61.0)
105 (100.0)

3.761 0.052

Occupation
   House wife
   Free work
   Clerk
   Student
   Retired
  Total

46 (43.8)
41 (39.0)
11 (10.5)
4 (3.8)
3(2.9)
105 (100.0)

29 (27.6)
27 (25.7)
47 (44.8)
2 (1.9)
0 (0.0)
105 (100.0)

˂0.001* f

*p value ≤ 0.05 was significant. f: Fisher-exact test. 

Discussion

The main reason for conducting this study was to 
find real risk factors for hernia and there is a strong belief 
among researchers and the general population that hernia 
is related to obesity, but when we conducted this study 
the mean(SD) BMI of hernia group was 28.82(6.68)
Kg/m2 which was higher than that of control group 
27.41(5.69)Kg/m2, but the difference was not significant 
( p=0.101; Table 3). Surprisingly, some studies stated 
that reduced body mass index increases the risk of 
developing abdominal wall hernia (8,9). This finding 
might be related to early and much easier diagnosis of 
hernias in thin people. On the contrary, another study 
which was performed in Saudi Arabia described obesity 
as a risk factor for abdominal wall hernias and for their 
recurrence following surgical repair (10). Increasing age 
was a significant risk factor as the mean(SD) age was 
43.03(15.32)  years for hernia group and 37.16(14.37) 
years for control group ( p=00.5; Table 3). In fact this 
finding might be due to altered collagen metabolism 
with age.

Moreover, the study revealed that 52.4% were males 
and 47.6% were females (Table 4). Other studies were 
contradictory regarding the prevalent gender. While a 
study stated that umbilical and para-umbilical hernias 
were 11.7% more prevalent in females (4) and attributed 
that to pregnancy in females, another study agreed 
with our findings and put males twice as prevalent as 
females(11).

Another important factor to mention is smoking 
as according to current study although insignificant. 
Current study showed that 26.7% of hernia group were 
smokers which was higher than control group (13.1%). 
There is no real consensus over the effect of smoking 
on hernia. While most studies confirmed that smoking 
is related to younger age for development of hernia and 
higher recurrence following repair (12,13,14), other studies 
showed no effect for smoking on the recurrence rate 
(15,16) and others even showed a decreased recurrence 
rate (17). The latter might be attributed to hesitancy to 
perform surgeries in smoker patients. It has been found 
that smoking alters collagen metabolism through an 
elevation of pancreatic elastase (17,18). 

None of our patients had constipation and only one 
had benign prostatic hyperplasia. One study agreed 
with our findings and showed no relationship between 
constipation and hernia prevalence (19). On review 
of other researches, cumulative lifting and walking/ 
standing increase hernia risk for lateral, but not medial 
hernia because it needs the presence of a patent processus 
vaginalis (20). Total load lift/ day and leisure lifting do 
not increase the risk for medial or lateral hernia (21).  
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Abstract

Background: Autism spectrum disorder is a group of neurodevelopmental disorders characterized by 
impaired social interaction and communication with repetitive and restrictive stereotyped patterns of 
behavior. Numerous theories have been suggested regarding the etiology of Autism spectrum disorder; 
however, the exact cause is still unknown. Genetic and environmental factors, such as intrauterine viral 
infections or exposure to teratogenic drugs, have been proposed as possible etiologies for this condition. The 
aim of current study was to assess the characteristic of malocclusion among children with autism spectrum 
disorder and to describe the most common malocclusion traits in this population. Methods: This cross-
sectional study included children diagnosed with Autism spectrum disorder aged between 9 and 12 years.  
Randomly selected healthy children, with the same demographic characteristics, comprised the control group. 
Dental charts were reviewed to obtain children’s socio-demographic characteristics and type of occlusion. 
Information on each child’s over jet, overbite, cross bite, open bite, deep bite, displacement, spacing and 
crowding were recorded. Results: The Autism spectrum disorder group consisted of 187 children, whereas 
190 children were in the control group. Patients with Autism spectrum disorder were significantly more 
likely to have increased over jet, deep bite and spacing. Conclusions: The prevalence of malocclusion 
was higher among children with Autism spectrum disorder. Increased over jet and deep bite were the most 
common malocclusion traits in these children.

Keywords: Autism spectrum disorder, malocclusion, dental charts, over jet, deep bite. 

Corresponding Author:
Dr. Maha Adil ALMusawi
Email: maha.adil2010@gmail.com.

Introduction

Autism spectrum disorder (ASD) is a group 
of neurodevelopmental disorders characterized by 
impaired social interaction and communication with 
repetitive and restrictive stereotyped patterns of behavior 
[1]. Numerous theories have been suggested regarding 
the etiology of ASD; however, the exact cause is still 
unknown [2,3]. Genetic and environmental factors, such 
as intrauterine viral infections or exposure to teratogenic 
drugs, have been proposed as possible etiologies for this 
condition [4].    

Studies assessing malocclusion in children with 
ASD have shown inconsistent results. Previous studies 
found a greater tendency among these children toward 

certain malocclusion traits such as anterior open bite [5]. 
Authors of another study observed a higher prevalence 
of deep overbite, increased over jet and anterior cross 
bite in children with ASD when compared with a control 
group. However, these findings were not statistically 
significant [6]. Thus, there is lack of consistency regarding 
the malocclusion patterns of children with ASD. 
Therefore, the objectives of this study were to describe 
the characteristics and distribution of malocclusion 
among Iraqi children with ASD compared with a control 
group and to determine the most common malocclusion 
traits in this population.

Materials and Method 

   This study involved 187 patients diagnosed with 
autism spectrum disorder who ere enrolled in special 
institutes for education and rehabilitation in six different 
governorates in Iraq. The total number of examined 
private institutions for autism was 15.
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The control group was selected randomly from 
ordinary schools matching with age and gender and 
in the same geographical area where ASD institutions 
are found. The total number of examined students was 
190. Both study and control groups aged 9-12 years 
old. The consent form was obtained from parents for 
including their children in the study and to have their 
full cooperation. Inclusion criteria were: 1. Age 9-12 
years and 2-No previous orthodontic treatment.

A Self-constructed questionnaire was used for 
collection of information about demographic data 
(name, age, gender, governorate of residence), date of 
examination, medical history of ASD children, dental 
history (previous orthodontic treatment), evaluation 
and measurement of the different occlusal variables. 
Moreover, clinical examination and oral health 
assessment were performed according to [7].

All children were examined seated in a chair with 
their head supported in an upright position and the 
examiner standing in front of the chair. Portable light was 
used to supplement natural daylight during examination, 
when needed [8]. The end of every day case sheets were 

reviewed to ensure accuracy of recording.

The intra-oral examination was derived from 
the orthodontic treatment need index and the self-
constructed questionnaire was designed to include many 
important criteria of occlusion. No radiographs or study 
casts were used.

Results 

    A total of 377 children were included in this study. 
The ASD group consisted of 187 children, whereas 190 
children were in the control group (non-ASD). The 
groups did not differ in their sociodemographic data. 
Most participants in both groups were boys and their 
mean age was 9.9 years (Table 1).

The distribution of malocclusion traits was shown 
in Table (2). Increased over jet (42.7%) was the most 
common trait in this population. ASD children had 
significantly higher prevalence of deep bite, open bite, 
spacing, reversed over jet and anterior cross bite than 
control group children, however, a non-significant 
association was found regarding the prevalence of 
crowding between autistic and control group children.

Table 1: Age and gender distribution of participants

Age/yr ASD/No.(%) Non-ASD/No.(%) Total/No.(%)

9 75(40.1) 75(39.5) 150(39.8)

10 61(32.6) 62(32.6) 123(32.6)

11 32(17.1) 34(17.9) 66(17.5)

12 19(10.1) 19(10) 38(10.1)

Total 187(100) 190(100) 377(100)

Table 2: Distribution of malocclusion traits in the total sample

Variable Autism              No.(%) Control  No.(%) P value

Increased over jet 80(42.7) 25(13.1) <0.00001

Deep bite 67(35.8) 19(10) <0.00001

Spacing 54(28.8) 28(14.7) =0.00086

Post cross bite 36(19.25) 11(5.7) =0.00008

Open bite 33(17.6) 5(2.6) < .00001

Displacement 30(16) 8(4.2) =0.00014

Crowding 31(16.5) 29(15.2) =0.72634

Ant cross 27(14.4) 13(6.8) < 0.00001

Decreased over jet 26(13.9) 12(6.3) =0.01428

*Z test
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Discussion

Malocclusion is a dento-skeletal disorder that may 
affect both function and esthetics of patients and thereby 
affects their quality of life and social interactions. 

The malocclusion traits, with significantly higher 
prevalence among children with ASD, were increased 
over jet, deep bite, spacing, posterior cross bite, 
displacement and open bite. These findings might be 
because ASD patients tend to have more para-functional 
oral habits such as pacifier use, bruxism, tongue 
thrusting, lip biting, self-injury behavior and pica 
(biting nonnutritive objects) than the general population 
[9,10]. Children with deviant oral habits are more prone 
to have malocclusion traits such as anterior open bite, 
posterior cross bite and excessive overjet [11]. Although 
para-functional oral habits were not assessed in this 
study, the similarity between malocclusion traits found 
and oral habits normally encountered among patients 
with ASD led us to suggest its correlation. However, 
these are hypotheses and further research is needed to 
establish the causal pathway between para-functional 
oral habits and malocclusion in the ASD population.

Conclusion 

This study revealed that malocclusion is significantly 
more common in the ASD population. The most 
common malocclusion traits were increased over jet, 
deep bite and spacing. This knowledge is of particular 
importance to better understand malocclusion patterns 
and to improve treatment planning and management for 
these children. Because treatment of children with ASD 
may be challenging, an early diagnosis could lead to 
more preventive strategies and noninvasive interceptive 
treatments.

Ethical Clearance: The research Ethical 
Committee at scientific research by ethical approval of 
both environmental and health and higher education and 
scientific research ministries in Iraq.

Conflict of Interest: The authors declare that they 
have no conflict of interest.

Funding: Self-funding.

References 

1. American Psychiatric Association. Autism 
Spectrum Disorder 2013. Available at: www.apa.
org. Accessed June 22, 2016.

2. Geschwind DH, Levitt P. Autism spectrum 
disorders: developmental disconnection 
syndromes. Curr Opin Neurobiol 2007; 17(1): 
103-11.

3. Schaefer GB, Mendelsohn NJ. Clinical genetics 
evaluation in identifying the etiology of autism 
spectrum disorders. Genet Med 2008; 10: 301-5.

4. Johnson CP, Myers SM. Identification and 
evaluation of children with autism spectrum 
disorders. Pediatrics 2007; 120: 1183-215.

5. Ozgen H, Hellemann GS, Stellato RK, Lahuis B, 
van Daalen E, Staal WG, et al. Morphological 
features in children with autism spectrum 
disorders: a matched case-control study. J Autism 
Dev Disord 2011; 41: 23-31.

6. Du RY, Yiu CK, King NM, Wong VC, McGrath 
CP. Oral health among preschool children with 
autism spectrum disorders: a case-control study. 
Autism 2015; 19: 746-51.

7. World Health Organization. (WHO): Oral health 
surveys: basic methods. 4th ed. Geneva; 1997. 

8. Baume L, Horowitz HS, Freer TJ. A method 
for measuring occlusal triats. Inter Dent J 1973; 
23(3): 530-537.

9.   Sarnat H, Samuel E, Ashkenazi-Alfasi N, Peretz 
B. Oral health characteristics of preschool 
children with autistic syndrome disorder. J Clin 
Pediatr Dent 2016; 40: 21-5.

10.  El Khatib AA, El Tekeya MM, El Tantawi MA, 
Omar T. Oral health status and behaviours of 
children with autism spectrum disorder: a case-
control study. Int J Paediatr Dent 2014; 24: 314-
23.

11.  Warren JJ, Bishara SE, Steinbock KL, Yonezu 
T, Nowak AJ. Effects of oral habits’ duration on 
dental characteristics in the primary dentition. J 
Am Dent Assoc 2001; 132: 1685-93.



The Sequence of TP53 Gene in Anemic Patients Associated 
with Toxoplasmosis

Salah Mahdi Hassan

Department of Medical Laboratory Techniques/ College of Health and Medical Technology/ Middle Technical 
University, Iraq

Abstract

Background: Toxoplasma gondii is a risky parasite to humans since it causes severe damage to the tissues 
and organs in the body. This parasite therefore usually enters a dormant state to form small cysts in different 
tissues of human’s body. The parasite Toxoplasma gondii has the ability to modulate microenvironments of 
infected hosts and it can invade vital body organs like the central nervous system (CNS). The aim of current 
study was to do screening and IgM tests in the sera of anemic patients who were suspected to be infected with 
toxoplasmosis. Method: A total of eighty whole blood samples were collected from patients complaining 
from anemia. Eighteen out of 80 patients were found to have toxoplasmosis. Results: Distribution of  anemic 
patients according to demographical data showed that the highest number of anemic patients was within 
the age group (15-45) years, while the distribution of anemic patients according the gender showed that 
36(45.0%) were males and 44(55.0%) were females. Also, the distribution of anemic patients according to 
residency demonstrated that 56(70.0%) were rural and 24(30.0%) were urban. Study of relationship between 
Anti-Toxoplasma antibodies IgM and hematological parameters showed a highly significant difference 
in MCH (25.82±6.18), MCV (81.12±40.47) and HGB (12.32±9.09), while MCHC was (273.34±85.19), 
P<0.01 (HS). In 18 anemic and toxoplasmosis patients, mutation occurred in anemic patients in gene P53 at 
codons 157, 248 and 273 positions.  The nucleotide GAG was changed to GT. Conclusion: Toxoplasmosis 
was found to be the cause of the genetic change that occurred to the gene P53 and there was a reading of the 
codon encoding for the production of abnormal blood cells. 
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Introduction

Toxoplasma gondii is a risky parasite to humans 
since it causes severe damage to the tissues and organs 
in the body. This parasite therefore usually enters a 
dormant state to form small cysts in different tissues of 
human’s body [1]. The parasite Toxoplasma gondii has the 
ability to modulate microenvironments of infected hosts 
[2] and it can invade vital body organs like the central 
nervous system (CNS). This infection is often mild 
in humans and is asymptomatic in immunocompetent 
individuals [3]. Very serious diseases may be caused 
by Toxoplasma gondii such as breast cancer in 

immunocompromised people. A possible association 
between toxoplasmosis and breast cancer was reported 
[4]. Hemoglobin is an iron-containing protein produced 
in the bone marrow and stored in the red blood cells. 
Oxygen (O2) is transported from the lung to other body 
tissues with the help of red blood cells via arterial blood, 
while carbon dioxide (CO2) is transported from the body 
back to the lungs via venous blood. Hemoglobin (HGB) 
is responsible of making the red blood cells to look red 
and low HGB can result in symptoms such as dizziness, 
exhaustion or short breath. HGB is tested if the patient 
suffers from these symptoms [5]. Anemia is a condition 
that may have an underlying cause which needs to be 
diagnosed. The mean corpuscular hemoglobin (MCH) 
is defined as the average hemoglobin mass per a red 
blood cell (RBC) in a blood specimen and is considered 
as a part of the standard complete blood picture or 
count. In hypochromic anemia patients, the value of 
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MCH is diminished [6]. MCV is defined as the test that 
measures the average RBC size. The body cells require 
oxygen for growth, reproduction and staying healthy. 
Too large or too small red blood cells could indicate 
a blood disorder such as anemia, vitamin deficiency 
or other medical disorders or conditions [7]. Mean cell 
hemoglobin concentration (MCHC) is defined as the 
measure of HGB concentration in a given volume of 
packed red cells or erythrocytes [8]. The aim of current 
study was to do screening and IgM tests in the sera of 
anemic patients who were suspected to be infected with 
toxoplasmosis.

Materials and Method

In this study, 80 blood samples were taken from 
patients who attended to the Medical city /Baghdad 
Teaching Hospital from 15th May 2018 to 30th April 
2019. From each patient, 2.5-ml whole blood sample 
was collected in EDTA tubes for (CBC) parameters 
investigation by using the auto-analyzer device.  In 
addition, 5-ml venous blood sample was drawn from 
each patient, left at room temperature for 15–30 minutes 
and centrifuged at 3000rpm for 5 minutes to obtain 
serum samples, then kept at -20˚C till use. For the 
detection of the suspected Toxoplasma gondii infections, 
80 blood samples were collected from aborted women. 
The principle of this test was based on the appearance 
of clear visible agglutination reaction between Ag 
and Ab if present in sera under investigation. Latex 
particles coated with Ag suspension to give clear visible 
agglutination on the slide. The test is sensitive, easy, 
simple and rapid to perform. It measures IgM Abs.

Statistical Analysis

 Collected data were entered to the computer with 
the use of  Statistical Package of Social Science (SPSS, 
Version 18).

Results 

Out of 80 anemic patients, 18(22.5%) were infected 
with Toxoplasmosis. Distribution of anemic patients 
according to demographical data showed that the age 
groups range was (19-45) years, while the distribution 
of anemic patients according gender showed that 
36(45.0%) were males and 44(55.0%) were females 
(Table 1). Also the distribution of anemic patients 
according to residency demonstrated that 56(70.0%) 

lived in rural areas, while 24(30.0%) were urban.  

Genotyping assay

The QIAamp blood mini kit (Blossom, 
Taipei, Taiwan) was used in the study for genomic 
DNA preparation from patients’ blood. The 
primers 5’-TCCCCCTTGCCGTCCCAA-3’ 
and 5’-CGTGCAAGTCACA GACTT-3’ 
were used for P53 codons, and the primers 
5’-GTCAGAACCGGCTGGGGATG-3’ and 
5’-CTCCTCCCAACT CATCCCGG-3’ were used 
for CDKN1A codon 31. 

Table (1) Distribution of patients according to 
demographical data

Age group/yr No.(N=80) %

(15-19) 21 26.3

(20-29) 20 25.0

(30-39) 22 27.5

(40-45) 17 21.3

Gender 

Male 36 45.0

Female 44 55.0

Residency

Rural 56 70.0

Urban 24 30.0

Table (2) showed the relationship between Anti-
Toxoplasma antibodies IgM and hematological 
parameters. There was a highly significant difference in 
mean MCH (25.82±6.18), MCV (81.12±40.47) and HGB 
(12.32±9.09), while the MCHC was (273.34±85.19) 
(P<0.01; Table 2).
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Table (2) Relationship between IgM and hematological parameters

Parameter Mean SD t-Test P-Value C.S

IgM Concentraation 1.31 0.58

Age/yr 29.26 9.33 27.027 0.000 P<0.01 (HS)

MCH 25.82 6.18 34.156 0.000 P<0.01 (HS)

MCV 81.12 40.47 17.693 0.000 P<0.01 (HS)

HGB 12.32 9.09 10.820 0.000 P<0.01 (HS)

MCHC 273.34 85.19 28.572 0.000 P<0.01 (HS)

Figure 1 PCR-RFLP amplified products of the p53 gene. (a) amplification of p53 codon 72 (353bp) and (b): amplified products 
of p53 codon 249 (177bp). M: Molecular marker (Promega, 50bp).

Table (3) Occurrence of mutation in anemic patients in gene P53 at codons 157, 248 and 273 positions

ATG GTG CAC CTG ACT CCT GAG GAG AAG TCT GCC GTT ACT

ATG GTG CAC CTG ACT CCT GTG GAG AAG TCT GCC GTT ACT

Discussion 

There might be no association between anemia and 
toxoplasmosis. Among 80 cases of acute anemia, 18 
were found to have toxoplasmosis. All these cases have 
been analyzed for their CBP parameters. Toxoplasma 
affects only nucleic cells and the presence of red blood 
cells because they do not contain nuclei [9]. This study 
was designed to investigate the possible relationship 
between anemia and Toxoplasma gondii or their 
involvement in exacerbating the severe pathological 
cases. Toxoplasma gondii affects people extensively, 
especially those suffering from immunosuppression 
or when and the acute anemia sufferers are immune 

deficient individuals [10].  All parameters of the CBP 
examination showed significant differences in anemic 
patients infected with toxoplasmosis [11]. The highest 
significant difference was of mean corpuscular 
hemoglobin concentration (MCHC), the concentration 
of hemoglobin in a given volume of packed red blood 
cell in anemic patients with toxoplasmosis showed that 
co-infection with Toxoplasma gondii has given a positive 
relationship. These results agreed with [12] who attributed 
the cause to toxoplasmosis which has high effects on 
the immune system and in turn affects blood volume 
concentration in the tissues that produce red blood cells 
[12]. The mutations had occurred in gene P53 at codons 
157, 248 and 273 positions, and the change in the 
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nucleotide GAG to GTG in people with severe anemia 
may not be associated with toxoplasmosis. Infection 
with Toxoplasma is due to a weak immune system 
for people with chronic diseases [13]. However, may 
be attributed to the fact that this infection may affect 
the tissues that produce blood cells and its presence 
is abnormal so that they cannot perform their normal 
functions in those infected individuals [14]. It must be 
known that the interaction between toxoplasmosis with 
many organelles and the secretion of many enzymes and 
proteins may have a direct effect on altering the genetic 
sequence of those with acute anemia [15].

Conclusion

Toxoplasmosis was found to be the cause of the 
genetic change that occurred to the gene P53 and there 
was a reading of the codon encoding for the production 
of abnormal blood cells.
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Abstract

In this paper design five novel materials conjugated compound based on thiadiazolothienopyazine with low 
band gaps by utilizing  density function theory (DFT). Diverse electron terminal  groups were presented 
to check and report their impact on the electronic properties of molecules. The results showed that the 
geometrical properties of the studied molecules are in good agreement with the experimental value, also they 
found conjugated molecules are more planar, which illuminates the effect of the π-conjugated system on 
the structure. The range energy gaps of the studied compounds were 0.616-0.873eV, and the new molecules 
have highest inhibition efficiency, where well controlled by the different electron side groups branched to 
the molecular. The calculated properties of the  new materials that have been designed are shown to be good 
applicant for organic solar cells. 
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Introduction

In the last years, wide interest in organic materials 
were growing in view of their ability to many variety 
of applications in deferent fields 1,2. It could be appear 
that the organic compounds supply great openings to 
materials research  in order to formulate custom designer 
compounds whose characteristics in the macroscopic 
and microscopic scale that closely express that modeled 
or real behavior of single molecules 3,4. The π-conjugated 
of organic molecules research has seen development one 
of the most remarkable subjects in fields of materials 
and physics field. According to specified characteristics, 
these materials become the most favorable compounds 
of the optoelectronic appliance technology like solar 
cells and transistors (TFTs) 5-7. The polythiophene 
materials have caught more benefit to the potential 
application in devices of optoelectronic as a result of 
their photonic and electronic characteristics[5,8]. The 
significant characteristic of these new semiconductors 

compounds is the management of the chemical 
compositions permits the optical band gab control 9,10. 
Low band gap can provide substantial conductivity 
by enhancing nonlinear optical characteristics, and 
gain much photon of longer wavelength 11,12. On the 
other side, the discovering of the ultra-fast and ultra-
efficient photo motivated transferring electron between 
π-conjugated systems and the considerable interest are 
derivatives by fullerene for hetero-junction of solar cells 
on the base of interpretation of the conjugated systems 
13,14. The investigation of the electronic structure of 
conjugated systems by quantum mechanical methods 
can set the relations between electronic characteristics 
and compound structure8. Theoretical computations 
studies about the electronic structures of π-conjugated 
molecules have definitely made loads of contributions 
to the rationalization whether  the characteristics 
of  the materials are familiar or not. The methods of 
quantum chemical have been progressively applied  
for predicting band gap of conjugated molecules. 
In current paper, design and report the five  novels 
conjugated molecules (shown in Fig. 1) containing 
based on thiadiazolothienopyazine with low band gaps 
and highest corrosion inhibitory action by using density 
function theory (DFT) method as new organic sensitized 

DOI Number: 10.5958/0973-9130.2019.00413.4 
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solar cell. Differs electron side groups were presented to 
examine their impacts on the properties and electronic 
structure for each compound. 

Molecular Modeling

In the present work, the ground-state molecular 
calculations were fully done with DFT “density 
functional theory” in gas phase. Whereas, the DFT 
method has been used to examine geometries and 
properties of the all molecules at B3LYP level “Becke 
three parameters with the Lee-Yang- Parr functional” 
with 6-31G(d) basis set for all atoms 15,16. The B3LYP 
functional was selected because it produces relatively 
good geometries of molecular systems 17. The 
computational quantum chemical were done by using 
the Gaussian 09W computational package program. In 
addition, the program Gauss View 5.0.8 was drawing 
the initial structure of the molecules and provide the 
data base for it is input file 18,19. 

Results and Discusion

Geometric Structure 

Fig. 2 indicates the optimized geometric and 
relax structure by B3LYP-6-31G (d) level in the gas 
phase of the thiadiazolothienopyazine (Th) and the 
structure of the new molecules containing based on 
thiadiazolothienopyazine under study labeled as S1, S2, 
S3, S4 and S5 are suggested as materials for organic 
solar cells.  The frequency calculations showed none of 
generating imaginary frequencies refer that the relaxed 
geometries are true energy minima. Also, the range 
of the virial ratio (-V/T) was (2.0011-2.0040), these 
results because the DFT method takes in the reason all 
the corrections of the interacts between electrons in the 
molecular structure, and the theoretical DFT method is 
efficient in improving the optimization and geometrical 
of molecular structure. This result is a sign of a suitable 
choice of basis functions used to describe the structures 
under study. The range bond lengths for the molecules 
are: C=C= 1.3989-1.4212Å, C-C=1.3621-1.570Å and 
C-H=1.0690-1.0715Å exhibiting a delocalized π-bond 
character, and these values are in good agreement with 
values of the experimental 20. Also, the average values 
of bond lengths were: for N-C=1.30821-1.3216Å, 
N=C=1.3366-1.3386Å and S-C=1.7772-1.7625Å. The 
bond length S-O for molecule S1 is 1.3599-1.3601Å. 
The bond length N=C for molecule S2 is 1.2880-
1.3387Å, for molecule S3 bond length O-C=1.299Å 

and bond length S-O=1.6707-1.6710Å for molecule 
S4. The bond length Si=H and Si-C for molecule S5 are 
1.470Å and 1.940Å respectively. From the analyze of 
the structural parameters, it can be seen that, there are 
no significant changes in the geometrical parameters, 
and, this deviation can be explained by the robust 
interaction of molecules coming from the terminal ends 
of the thiadiazolothienopyazine. In addition, we can see 
from optimized geometric the conjugated molecules 
and compounds are more planar, which illuminates the 
effect of the π-conjugated system on the structure. 

Frontier Molecular Orbital (FMOs) Analysis

FMOs are very main because they play an significant 
role for many optical and chemical properties of 
compounds 21-32. Fig. 3 represented the 3-D distribution 
of HOMO “highest occupied molecular orbital” and 
LUMO “the lowest unoccupied molecular orbital” 
orbitals of compound investigation, as shown the positive 
charge representing by the green color and negative 
charge is the red color. It can be seen from the molecular 
orbital diagrams in Fig. 3 the HOMO in compounds S1 
and S2 similarly, but in inversely charge and the LUMO 
is similar exactly, also the  HOMO and LUMO forms 
in molecular S5 are similarly but in inversely charge in 
silicon atom two in right hand only and the most of charge 
legalized in silicon atoms. The HOMO and LUMO are 
significant in defining the charge-separated states of 
the studied compounds, and this due to ranking relative 
of HOMO and LUMO orbital “occupied and virtual” 
provides an equitable qualitative showing of excitation 
characteristics and gives furthermore the capability the 
transport of electron hole. In general, as shown in the 
forms of HOMO have anti-bonding-character among 
successive terminal subunits, and the forms of LUMO 
have bonded-character between the terminal subunit of 
all studied molecules.

Quantum Chemical Parameters

Table 1 lists the electronic parameters consisting 
of energy of HOMO (EHOMO), LUMO (ELUMO) and the 
energy gabs ( EHOMO is frequently connected with the 
capability of the compound to donating the electrons. 
When the value of EHOMO is high this indicates probably 
of  the molecules have tended to give the electrons to low 
empty molecular orbital energy applicable of acceptor 
molecules. From the results in Table 1 noted that EHOMO 
for the five molecules follows the order: 
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S4>S5>Th>S3>S1>S2.

The low ELUMO value refers the capability of the 
compound to receive or accept the electrons, so the 
ranking of the compounds under study should be:

S4>Th>S5>S3>S1>S2.

We can be observed that the silicon atom 
performance a important part in the properties (EHOMO, 
ELUMO, Egap) of the molecule S5. Also, the EHOMO and 
ELUMO of the molecules under study are slightly diverse, 
this mean the different in molecules structures play key 
roles on the electronic characteristics and the influence 
of slight structural differences, mainly the result of the 
different electron side groups branched to the molecular. 
In general al compounds under study have energy 
gab smaller than thiadiazolothienopyazine molecule. 
According to the Egap values the ranking of the molecules 
increases as following order:

S5 < S4 <S2<S1<S3<Th 

The different energy gap of the compounds under 
study because of the diverse electron side groups 
branched to the molecular. Table 1. appearances the 
energies of HOMO, LUMO and Egap for the molecules 
Th and S1 to S5, under study comparing with ITO, 
PCEM (C60)[1,10]. The HOMO levels of the all studied 
compounds were greater than the HOMOs of PCEM. 
Also, the LUMO of PCEM “conduction band of C60”  
are smaller than that the all new of the molecules under 
study. The variance energy gap between the LUMO 
energy of PCEM and the LUMO energy of the new 
molecules range from 0.292 to 0.661eV. Therefore, the 
five new molecules that were designed in this study 
can be used as sensitizers due to an electron injection 
method from the excited compound to the conduction 
band of PCEM and the successive renewal are possible 
in an organic sensitive solar cell. The Egap is a significant 
limitation as a purpose of reactivity of the inhibitor 
compound to the adsorption of the molecules. As seen 

from Table 1. the compound S5 has a lower value of 
Egap (0.616 eV) than the other studied compounds due 
to the insertion of silicon atoms, this shows that the 
molecule S5 can be better than the other molecules as 
corrosion inhibitor. In general, the values of the energy 
gap for all the new molecules suggested in this study 
have applications in the semiconductor zone with a low 
energy gap.

Corrosion Inhibitory Parameters

Table 2. indicates the back-donation (∆E back-donation) 
and number of electron transferred (∆N) calculated for 
inhibitor Th,S1,S2,S3,S4 and S5 carried out by Koopmans 
theorem (KT) 22,23. The parameter ∆EBack-donation indicates 
that when “hardness of molecular > 0 and ∆EBack-donation < 
0”  the transfer charge to a molecule, followed by a back-
donation from the molecule, is energetically favored. 
Therefore, it is probable to compare the stabilization 
between inhibiting compounds, then it is probable that it 
will decrease as the hardness increases. From the Table 
2. notes that the ∆E back-donation for molecules investigation 
increases in the following order:                    

S5˃S4 ˃S1˃S2˃S3˃Th

We can noted the molecular S5 has higher ∆E back-

donation(-0.0770eV) and the inhibition efficiency increase 
with the increase in energy HOMO, lower hardness, 
also decrease in Egap.

The ∆N “fraction of electrons transferred” was 
computed depending on Pearson electronegativity scale 
23. From the results noted the molecules under study have 
highest inhibition efficiency this mean this compounds 
better for using in application of solar cells. Therefore, 
the ∆N is related with the best inhibitor for S5 and S4 
molecules. In general, S5 and S4 has lowest Egap and 
the highest EHOMO, inhibition efficiency, and ∆N values 
it was most proficient of present electrons and it could 
have a better performance as corrosion inhibitor.
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Table 1. Quantum electronic parameters for the studied molecules.

Parameters
Molecules

Th S1 S2 S3 S4 S5 PCEM ITO

EHOMO (eV) -5.392 -5.458 -5.644 -5.415 -5.0008 -5.115 -6.1 -4.7

ELUMO (eV) -4.366 -4.739 -4.877 -4.542 -4.361 -4.498

Egap (eV) 1.026 0.718 0.767 0.873 0.639 0.616

Table 2. ∆E back-donation
, ∆N and H calculated for inhibitor molecules under study.

Parameters
Molecules

Th S1 S2 S3 S4 S5

∆E back-donation (eV) -0.1282 -0.0898 -0.0958 -0.1091 -0.0799 -0.0770

∆N 2.0666 2.6445 2.2669 2.3149 3.6250 3.5564

H (eV) 0.5131 0.3595 0.3835 0.4365 0.3199 0.3083

Fig. 1: Chemical structures of new conjugated compounds Si(i=1-5).
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Fig.2: The relax structures of the molecules Th, Si, S2, S3, S4 and S5 under study.

Fig. 3: The 3-D distribution of FMOs “HOMO and LUMO” shapes of molecules. 
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Conclusion

In current study, the electronic structures and 
geometries of the five conjugated materials based on 
thiadiazolothienopyazine as novel sensitizers materials 
in solar cell were examined by DFT-B3LYP with 
6-31G(d) calculations. The concluding remarks are: 
We noted from optimized geometric the conjugated 
molecules are more planar, which illuminates the effect of 
the π-conjugated system on the properties and structure. 
The geometrical properties of the studied molecules 
are in good agreement with the  measurements of the 
experimental. The band gap and electronic properties 
of the studied molecules were well controlled by the 
different electron side groups branched to the molecular. 
The molecules under study have highest inhibition 
efficiency this mean this compounds better for using 
in application of solar cells.   The five new molecules 
in this paper can be used as organic sensitized. This 
quantum method can be employed as a model system 
for to illustrating the relationship among molecular 
structure and electronic characteristics.
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Abstract

Infant feeding practices comprising of both the complementary feeding as well as breast-feeding has major 
roles in determining the nutritional status of the child. Worldwide, it is estimate that only 34.7% of infants 
are exclusively breastfed for first 6 months of the life, the majority receiving some other fluid or food in the 
beginning early months.  Assess child-feeding practices with special emphasis breast-feeding in children 
between six- three years of age. This study cross-sectional study was carried out in an urban population of 
Nasiriya city from Bint-Alhuda Teaching Hospital and Mohamed al-mossowi hospital, in children between 
six to three years of age. Assume the prevalence of breast-feeding to be 50% the sample size was taken as 
200 children. Information regarding child-rearing practice was collected by interviewing mother by room-to-
room visit on predesigned and pretested Performa. Data was statistically and analyzed evaluated. The study 
showed that 15% mothers started breastfeeding within first hour of birth, 29.5 % started complementary 
feeding at six month, while 5.5 % exclusively breastfed for six month duration. 79.5 % were given food 
from four or more group. Minimum meal frequency was adequate in 24.5% while minimum acceptable diet 
was 37.5 %.

Key Words: Breast feeding, children and mother

Introduction

Nutrition of children has been engaging the attention 
since long for the very simple reason that growth rate in 
the life of human being is maximum during the first year 
of life. Infant feeding practices comprising of both the 
breastfeeding as well as complementary feeding have 
major role in determining the nutritional status of the 
children 1 Adequate nutrition during infancy and early 
childhood is essential to ensure the growth, health and 
development of children to their full potential. Poor 
nutrition increases the risk of illness and it is responsible, 
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directly or indirectly, for 1-3 of deaths that occur in 
children  <5year of age.2 The first 2 year of life provide 
a critical window of opportunity for ensuring children’s 
appropriate development and growth through optimal 
feeding. Optimal breast-feeding could prevent 13% of 
deaths occurring in children less than five year of age 
globally 2 Worldwide, more than nine million children 
under five year of age die each year. Malnutrition 
underlies a majority of these under five deaths, 70% of 
which occur in the first year of life. Infant and young 
child feeding practices directly influence the nutritional 
status and, ultimately the child survival of children 
less than two year of age 3 Breastfeeding is not only 
important for infant survival, health, nutrition, the 
development of the baby’s trust and sense of security 
but it also enhances brain development and learning 
readiness as well. A breastfed baby is likely to have an 
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IQ of around eight points higher than a Non-breastfed 
baby .The link between malnutrition and infant feeding 
had been well establish. Recent scientific evidence 
reveals that malnutrition has been responsible, directly 
or indirectly, for 60 % of all deaths among children less 
than 5 years of age annually. Over 2/3 of these deaths 
are often associated with inappropriate feeding practices 
and occur during the first year of life. Only 35% of 
infant worldwide are exclusively breastfed during the 
first four months of life 1 This study aim to study the 
feeding practices of children with special emphasis on 
breast-feeding in children among six month – three 
years of age.

Methodology

Sample of study: A descriptive cross sectional 
study was conducted at the Bint-Alhuda Teaching and 
Mohamed al mossowi hospitals population registered at 
the urban 

Sample Size: Non-probability (purposive  sample), 
for calculating the sample size the prevalence of breast 
feeding was taken to be 50 % with confidence level 
of 95% and a relative precision of 10%, an optimum 
sample for study was obtained. The minimum sample 
size came out to be 384. 

Period of Study: The data for this study was 
collected from August 2018 to October2018. 

A hospital-to-hospital survey was doing to cover 
the entire area, and 200 child (6 months to 36 months 
of age) were covered. The mothers of all 200 children 
were cooperative, so all 200 cases were studied and 
analyzed. Detailed information regarding children 
rearing practices with especial emphasis on pattern 
of breast-feeding and Quality of breast-feeding was 
collecting by interviewing mother/foster mother. The 
data thus collected, was first coded & then transferred to 
a master chart on Microsoft Excel, from which simple 
as well as co-relation tables were prepared, analyzed & 
statistically evaluated. 

Results and Discusion

The results of the children studied in nasiriya city 
urban, shows that the maximum of children belonged 
to age group 24 to 35 month (50%). 58% children of 
the study population were male and 42% were female, 
with a male to female ratio of 1.3. As shown in table 
(1) the core indicator of children revealed very low 

children feeding practices. In all only 15.0% mothers 
started breastfeeding within one hr. of birth, while more 
than one-third (38.3%) stated to give exclusive breast-
feeding up to 6 month of age but with pre-lacteal feeds. 
Only 11 (5.5%) were exclusively breastfed for six 
months without pre lacteal feeds. The core indicator 
revealed that in all only 29.5 % started complementary 
feeding at six months. Among seven food group used 
to find out minimum dietary diversity, two-third of 
children (79.6%) were given food from 4 or more 
group while 20.4% less than 4 number of food group. 
Minimum meal frequency was adequate in 41.5 % 
while minimum acceptable diet was 37.5 %.Table (1) 
regarding optional indicator of children feeding, in all 
majority (94.5%) mothers stated to have ever breastfed 
their child, while 5% mothers never breast-fed their 
child. Among children of 24 to 35 months of age, the 
duration of breastfeeding for two year was 40.5% and 
predominant breastfeeding was 4.0%. Majority (65.8%) 
of mother used bottle to feed their child. Table (2) the 
present study revealed the most common reason for late 
initiation of breast-feeding was social custom and belief 
(52.8%). Other reasons were mother and baby illness 
(41.2%), breast milk insufficiency (4.4%) and difficulty 
of infant to attach to breast (1.6%).  Regarding breast-
feeding practices the most common, among mothers 
(40 %) was combination of breast milk and animal milk 
(buffalo/cow) followed by only breast milk with pre 
lacteal feeds for first 6 months (38.3%) as shown in table 
(3). While other practices being Breast milk and formula 
milk (10.7%), breast milk and water (4 %) and breast 
milk and solid food (1.3%) to feed their child. Not in all 
5.5% of mothers used breast milk at all to feed their child. 
Majority of mother (96 %) were laying their baby by 
their side always while 4 % mothers were not practicing 
rooming in. Almost all mothers (90.5%) feeding their 
baby on demand and 76.7% of mothers feed their child 
more than eight times while 23.3% feed less than eight 
times in 24 hrs. Table (4) About 2-3 of mothers (78.0%) 
were aware about the duration of exclusive breast 
feeding up to 6 months of age, whereas almost half 
(44.5%) of mothers knew that, even water is not to be 
given for six months.Very few (8.3%) were aware that 
anything should not to be given before starting breast-
feeding, as pre lacteal feed. About two-third of mother 
(69.5%) were aware of advantage of breastfeeding. 
About (63.0%) were aware that breast milk is easily 
digested followed by gives protection against infection 
(61.5%), as a perfect nutrition to newborn (54.0%), help 
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in bonding to mother (12.0%), help in delaying new 
pregnancy (5.5%) and protect mother health (2.0%).  In 
all, only 15.0% mothers started breastfeeding within one 
hour of birth in present study, this finding is consistent 
with 13.6 % as study by Sinhababu et al (2016) 4, quiet 
lower than 25.0%, 42.2%, 61.6%, 36.6% and 38.1% as 
reported by NFHS-3 (2011-07) 5, CATA report (2015) 6 
, Dongre et al (2016){7}, Gupta et al (2016) 8 and Ravall 
et al (2017) 9 respectively and quite higher than 6.3% 
according to Kumar et al (2012){10}. In the present 
study, among 200 mothers, 21 did not give any pre 
lacteal feed. Out of which only 11 (5.3%) exclusively 
breastfed for six months, While among those who gave 
pre-lacteal feed (159) only 38.3 percentage exclusively 
breastfed for six month duration which is comparable to 
finding by the NFHS-3 (2011-17) 5, fact sheet of Uttar 
Pradesh{11}less than half 31.8% respectively. Finding 
of exclusive breast-feeding reported by Kishor et al 
2018 12, Muchina & Waithaka 13 and Sinhababu et al 4 
was less 10.0%, 12.6% and 57.1% respectively. Food 
groups which is similar to finding of studies done in 
(2005-06)5 in Sikkim and Kerala being 70.6% and 
73.9% respectively, while Uttar Pradesh, NFHS-3 
finding showed lower use of four food groups (35.4%).  
Present study shows majority (94.5%) of mothers stated 
of ever breastfeeding their child. Similar finding was 
reported by Rasania et al 14, NFHS-3 (2011-16)5 and 
Muchina & Waithaka (2016){13} as 92.4%, 96 % and 
99 % respectively. In present study, among children 
of 2-3 years of age, the duration of breast-feeding 
for 2 years was 40.5% higher as compared to 32% in 
Kenya observed by Esmai et al (2014) 15. Predominant 
breastfeeding was 4.0% in present study which is quite 
higher, (33.0%) as reported by Taneja et al (2013) 16. In 
present study, majority (65.8%) of mothers used bottle 
to feed their child which was consistent with 65.8% as 
reported by Rasania et al in Delhi and higher than 7.4%, 
10.2% as reported by Kulkarni et al, Sinhababu et al  
and NFHS-3 5 reported 9.3%, 22.4% and 2% in Uttar 
Pradesh, Goa, and Assam respectively. In present study, 
among those (79.5%) who initiated breast-feeding late, 
the most common reason was social custom and belief 
(52.8%). Other reasons were mother and baby illness 
(41.2%), breast milk insufficiency (4.4%) and difficulty 
of infant to attach to breast (1.6%). This finding was also 
supported by Kumar et al (2006) 10 who reported that, 
common beliefs to delay breastfeeding were Family 
restrictions (38.8%), followed by social customs and 
religious beliefs prevalent in the community (25.2%) 

while Muchina & Waithaka (2010) 13 reported that, the 
main reasons for failure to breast feed within one hour, 
were insufficient milk production (28.5%), inability of 
the infant to suck at the breast (18.6%) and maternal 
exhaustion similarly according to Patel A et al (2016)18, 
factors delaying timely initiation were obstetric 
problems and caesarean deliveries. Almost 40.2% of 
mothers practice breast milk and animal milk (buffalo-
cow) followed by only breast milk for first six months 
(38.3%), breast milk and formula milk (10.7%), breast 
milk and water (4.0%) and breast milk and solid food 
(1.3 %) to feed their child. 5.5 % of mothers did not use 
breast milk at all to feed their child. According to NFHS-
3 report (2011-07), almost 46% mothers exclusively 
breastfed their child, followed by breast milk and water 
(22.0%), breast milk and solid food (10.0%), breast milk 
and other milk (15.0%), breast milk and non-milk liquid 
(5.0%) and 2% of mothers did not use breast milk at all 
to feed their child. In present study, majority of mother 
(96%) were laying their baby by their side always that 
is higher than 84.0% as reported by Madhu et al (2017) 
in Karnataka. Almost all mothers (90.5%) fed their baby 
on demand in present study while according to Muchina 
and Waithaka (2016)13, Madhu et al (2017)20 and Rasania 
et al (2013)14, 90.6%, 84% and 64.3% of the mothers 
practiced breastfeeding on demand respectively. 

In the present study, 76.7 % of mothers fed their 
child more than eight times in 24 hrs. while Rasania 
et al (2013) reported that frequency of breast-feeding 
was 5-8 times per day among 45.6% and according to 
NFHS 3 (2011-2016)[5], at least 89 % of children under 
age 6 months were breast-fed 6 or more times per day 
and night. In the present study, 78 % of mothers were 
aware about the duration of exclusive breast feeding up 
to six months, of age as compared to 83.3% in south 
Nigeria, 39% in Panchkula District of Haryana and 38% 
in South India by Utoo et al (2018), Kishor et al (2015), 
and Maheswari et al (2016)respectively. In present 
study, about two third of mothers (69.5%) were aware of 
advantage of breast-feeding. About 63 % mothers were 
aware that breast milk is easily digested, followed by 
gives protection against infection (61.5%), as a perfect 
nutrition to newborn (54 %), help in bonding to mother 
(12 %), help in delaying new pregnancy (5.5%) and 
protect mother health (2 %) while according to Utoo et 
al (2012) in south Nigeria, one third of the respondents 
did not know more than two components of breast milk 
and 75.1% did not know greater 
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Table (1) Core Indicators of children feeding 

%No.NCore Indicator No

15.030200Early initiation of breastfeeding 1 

38.076200Exclusive breastfeeding of 6 month with pre lacteal feed 2 

5.511200Exclusive breastfeeding without pre lacteal feed 3 

29.559200Complementary feeding at 6 month 4 

78.5156196Minimum dietary diversity 5 

42.585196Minimum meal frequency 6 

37.574196Minimum acceptable diet 7 

Table (2) Optional Indicators of infant and young child feeding

No. Optional Indicator N No. Percentage

1 Child ever breastfed 200 189 94.5 %

2 Continued breastfeeding at 2 year 100 41 41%

3 Bottle feeding 200 131 66.5 %

4 Predominant breastfeeding 200 8 4.0 %

Table (3) Breast-feeding practices of children:

  Breast Feeding Pattern No. Percentage

Breast milk + Animal milk 82 41

Breast milk + Formula milk 21 10.5

Breast milk + Water 8 4.0

Breast milk + Solid food 5 2.5

Only breast milk for 6 month 73 36.5

No breast milk 11 5.5

Total 200 100.0

Table 4-Quality of Breastfeeding

Quality Of Breastfeeding Number(N=200) Percentage

Rooming In 192 96.0

On Demand Breast Feeding 181 90.5

>8 Times Breast Feeding 154 77
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Conclusion 

The present study revealed very poor children 
feeding practices in urban area of Bint-Alhuda and Al-
mossowi hospitals. The present study shows improper 
children between  feeding practices in reference to 
breast-feeding in urban nasiriya city. The present study 
recommends for reducing Infant mortality and better 
children for tomorrow, all hospitals and health centers, 
maternity centers should advocate proper education 
about children feeding guideline that is timely initiation 
of breast-feeding within one hour, promoting exclusive 
breast-feeding for the first 6 months. Introduction of 
complementary foods thereafter with continued breast-
feeding up to the age of 2 years and beyond. 
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Abstract

HOMO and LUMO energies and thermodynamics of Rhenium metal complexes have been evaluated based 
on Density Functional Theory (DFT) at B3LYP level of theory at SDD biases set  in the Gaussian program.. 
The electron charge density allowed to find out different molecular properties such us the electrostatic 
potential and the dipole moment, which were finally subject to a comparison leading to a good match 
obtained between studied molecules. The optimized structures, total energies, electronic states (HOMO- 
LUMO), energy gap, and dipole moment were measured.

Keywords: DFT, HOMO, LUMO

Introduction

Density Functional Theory (DFT) has become a 
general method for calculating the ground state properties 
of interacting many electron systems such as atoms, 
molecules or solids 1-6 and attempts have been made to 
extend it to obtain excited-states 7,8. Since its inception 
DFT has become very popular among researchers in 
physics, chemistry and material science, due to ease 
of its implementation and due to the development of 
accurate density functionals. The theory originates from 
the pioneering work due to Thomas 9 and Fermi 10 in 
the early thirties of the twentieth century and further re- 
finements by Hartree 11, Dirac 12, Fock 13 and Slater 14. 
The application of density functional theory (DFT) 15 has 
given a new concept to chemical system. This concept 
focuses on the one electron density function instead of 
wave function [16]. For every chemical system there is 
a quantity μ called the electronic chemical potential. A 
chemical system is an atom, molecule, ion or radical or 
several such unit in a state of interaction 17. Rhenium 
belongs to a group of metals that are difficult to produce 
by electrolysis of their aqueous solutions, mainly because 
of its very low overpotential for hydrogen evolution18 
It has recently been reported that electroplating of pure 

Corresponding author: 
Hussein Neama Najeeb. 
University of Babylon College of Science- Physics 
Department, Iraq

Re was associated with low Faradaic efficiency‡ (FE ≤ 
7%) and poor coating quality.[19] However, by adding 
a suitable nickel (Ni) salt to the bath, coatings with a Re 
content as high as 93 atomic percent (at.%), a FE as high 
as 96%, and a thickness as high as 25 μm were obtained. 
In addition, the Vickers hardness number (VHN) of the 
as-deposited coating was high: 928 ± 60 (approximately 
68 Rockwell hardness C (HRC)). As the nickel ion 
concentration in the bath was increased, the FE and the 
partial current densities of both Ni and Re increased, 
whereas the Re content in the deposit decreased. It 
was proposed that the mechanism by which addition of 
nickel to the solution enhanced the rate of deposition 
of Re was through a unique type of electroless plating, 
in which the reducing agent was metallic Ni formed in 
situ. 19 

Computational details

All the computational studies were carried out 
using the density functional theory (DFT) methods 
implemented in the Gaussian 09 suite of programs 
20. The molecular properties of the complexes had 
been computed by DFT using the standard SDD basis 
sets. In the DFT calculations, Lee, Yang and Parr 
correlation functional 21 is used together with Becke’s 
three parameters 22 exchange functional B3LYP. 
Conformational analysis of the molecules had been 
performed to have an idea about the lowest energy 
structures of the species.

DOI Number: 10.5958/0973-9130.2019.00415.8 



925        Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4                  

Results and Discusion

In the present paper, the Rhenium metal complexes 
named [di(acridin-1-y1)rhenium (IV)chloride   (1) ; 
acridin-1-y1(3-amino-6methoxyacridin-1-y1) rhenium 
(IV)chloride  (2);  acridin-1-y1(3,6-diaminoacridin-
1-y1) rhenium (IV)chloride (3);  acridin-1-y1(3,6-
dimethoxyacridin-1-y1)rhenium (IV)  chloride  (4) ]  
were carried out  by the Lee-Yang-Parr (B3LYP) density 
functional model with Stuttgart Dresden triple zeta 
SDD by Gaussian 09 W program. Table 1 represents 
the optimized parameters for metal complexes 
involved the bond length in Angstrom and bond angle 
in degree. EHOMO is a quantum chemical explanation 
and usually associated with electron donating ability 
of the molecule. High value of EHOMO point toward 
the tendency of electron transfer to low empty 
molecular orbital of appropriate acceptor molecule. If 
the EHOMO is influential for the biological activity, the 
ranking of the complexes should be: acridin-1-y1(3,6-
diaminoacridin-1-y1) rhenium (IV)chloride ˃ acridin-
1-y1(3-amino-6methoxyacridin-1-y1) rhenium (IV)
chloride  ˃  acridin-1-y1(3,6-dimethoxyacridin-1-y1)
rhenium (IV)  chloride ˃ di(acridin-1-y1)rhenium (IV)
chloride. The low ELUMO value indicates the ability 
of the complex to accept electrons. If the ELUMO is 
influential for the biological activity, the ranking of 
the complexes should be:    di(acridin-1-y1)
rhenium(IV)chloride ˃ acridin-1-y1(3,6dimethoxy 
acridin-1-y1 )rhenium (IV)  chloride  ˃  acridin-1-y1(3-
amino-6methoxyacridin-1-y1) rhenium (IV)chloride  ˃  
acridin-1-y1(3,6-diamino acridin-1-y1) rhenium (IV)
chloride The interaction ability of complex with enzyme 
increases with increasing of the EHOMO and decreasing of 
the ELUMO of the complex. The LUMO-HOMO energy 
gap is an important parameter as a sign of the biological 
reactivity of the complexes. The smaller value of Egap 
means the more reactivity [128]. According to the Egap 
values in Table 2 the ranking of the complexes should 

be:  di(acridin-1-y1)rhenium (IV)chloride ˃ acridin-1-
y1(3,6-diaminoacridin-1-y1) rhenium (IV)chloride ˃ 
acridin-1-y1(3-amino-6methoxyacridin-1-y1) rhenium 
(IV)chloride ˃ acridin-1-y1(3,6-dimethoxyacridin-
1-y1)rhenium (IV)  chloride. The distribution of the 
HOMO and LUMO energies of the studied complexes. 
These frontier molecular orbitals are constructed 
according to the linear combination of atomic orbitals. 
The distribution of positive and negative charges 
has vital role in the application of quantum chemical 
calculations to molecular system because of atomic 
charges affect dipole moment, molecular polarizability, 
electronic structure and more lot of the properties of 
molecular system. These electronic properties have 
strong relations to the biological activity of complex. 
Table 3 illustrates the total dipole moment in Debye 
and the average molecular polarizability   with it is 
compexes along the three coordinates  ,  and  in a. u. 
The dipole moment D.M is a property associated with 
the group symmetry for the molecule or complex. Low 
D.M means high symmetrical distribution for charges 
in the space of the complex, and therefore, the complex 
has large energy gap. As seen in Table, the di(acridin-
1-y1)rhenium (IV)chloride complex has  the lowest 
D.M, in which it is symmetrical molecules.   Acridin-
1-y1(3,6-diaminoacridin-1-y1) rhenium (IV)chloride 
complex  has the highest value of D.M refers to that 
it is more asymmetric molecule in comparison with 
the others. On the other hand, the calculated values of 
molecular polarizability showed that the polarizability 
component  is greater than the other components, or   >    
>  . This result is agree with the theoretical background 
of the molecular polarizability. The average molecular 
polarizability  values depending on the number of 
electrons in each complexes. Increasing the number of 
electrons increases the polarizability of the complex. 
To estimate the relationship between the D.M and the 
energy gap of each complex, 
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Table 1: The optimize parameters of Rhenium metal complexes.

Metal complexes Bond length  (A◦) Bond angle (deg.)

di(acridin-1-y1)rhenium (IV)chloride

Bond Value Bond Value

R(Re-Cl) 2.3555-2.3451 A(Cl-Re-Cl) 133.4077

R(Re-C) 2.0144-2.0243 A(C-Re-C) 109.4431

R(C-C) 1.4089-1.4290 A(C-C-C) 116.4545-124.0863

R(C-H) 1.0870-1.0874 A(C-C-N) 124.9075-124.7694

R(C-N) 1.3595-1.3607 A(C-N-C) 117.3625-122.1027

A(C-C-H) 120.6351-124.3887

A(H-C-C) 119.0109-120.4296

A(N-C-C) 122.1027-118.9428

A(Re-C-C) 118.9052-122.7375

Table 2: EHOMO, ELUMO and Eg of the Rhenium metal complexes.

Rhenium metal complexes EHOMO (eV) ELUMO (eV) Egap (eV)

di(acridin-1-y1)rhenium (IV)chloride   -5.8727 -3.9606 1.9121

acridin-1-y1(3-amino-6methoxyacridin-1-y1) rhenium (IV)
chloride -5.5467 -3.5470 1.9997

acridin-1-y1(3,6-diaminoacridin-1-y1) rhenium (IV)chloride -5.3500 -3.4104 1.9396

acridin-1-y1(3,6-dimethoxyacridin-1-y1)rhenium (IV)  chloride -5.6672 -3.5938 2.0735

Table 3: The total dipole moment and molecular polarizability of the complexes.

Molecular Polarizability (a. u)
dipole moment (Debye)Complexes

266.747419.376685.374457.16571.63941

304.585436.36796.119512.35472.42372

287.414490.425752.669510.16933.58633

296.972489.639735.771507.46073.43214
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Conclusion

Approximately, all the studied compounds show 
destabilization of LUMO and stabilization of HOMO, 
they both changed importantly to propose different 
structures play significant roles in electronic properties. 
The effect of symmetry and distribution of aromatic 
rings has an influence on the calculation of HOMO 
and LUMO. The electron density of LUMO is mainly 
localized on the acceptor units, so the electronic 
transitions of the studied compounds from HOMO to 
LUMO could lead to intra-molecular charge transfer 
from the donor units to the subgroups at the acceptor 
units through the conjugated bridge between the two 
sides.
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Abstract

The solvent effect can be determined by Solvent polarity scale ,solvatochromic parameter which has 
different position of UV-Visibile absorption band in the range between 300 nm to 600 nm. The spectral 
characteristics of this azo dyes( QAPA) in different solvents at room temperature was analyzed which 
is the aim of studying the effect of solvents on the absorption spectra of this dyes in organic solvent 
of different characters. The solvatochromic behaviors of (QAPA) dye and solvent ̸ solute interactions can 
be analyzed by means of linear( solvation). The absorption spectra was( QAPA) dyes found to be two main 
bands at which 435nm which saw that Transition π-π* of the - N=N- group show a hypsochromic shift 
and550nm with n-π* transition This band is found to be highly dependent on solvent polarity and it shows a 
bathochromic shift with increasing solvent polarity, which may be indicated in azo- enaminetautomers. So, 
the absorption at longer wavelengths may be assigned to the hydrazone tautomer or common anion form. 
Absorption maxima of dyes are dependent on solvent polarity. Solvation of dye molecules probably occurs 
via dipole-dipole interactions in non-hydrogen-bond donating solvents, In hydrogen-bond donating solvents 
the phenomenon is more hydrogen bonding in nature. 

Keywords:  5-(8-hydroxyquinaldinol azo)- Para phenyl acetic acid (QAPA) dyes, UV-Visible Absorption, 
Solvent effect hypsochromic shift, bathochromic shift, Gati and Szalay equation

Introduction

In order to understand the art and history of dyeing, 
it is important to understand how the process of dying 
started. By definition the term ‘dyeing’ refers to the 
process of colouringfibres, yarns or fabrics using a 
liquid containing colouring matter for imparting hue 
to a substance. The substances that were used for 
decorating or imparting a particular hue in the earliest 
times may be classified into four categories1. Azo 
dyes that Chemical classification, Most importantly, 
arestrong, have good all round properties and are cost 
effective. Anthraquinone dyes on the other hand are not 
as effective and are more expensive 2. Azo dyes are by 
far the most important and versatile class of dyes which 
have been studied and used more than any other class 
3. They are water-soluble synthetic organic compounds 
possessing the characteristic –N=N–, which links 
the chromophore and auxochrome to form coloured 
molecules of great structural diversity. Generally azo 

dyes contain between one and three azo linkages, 
linking phenyl and/or naphthyl rings that are usually 
substituted with some combination of functional groups 
including triazine amino, chloro, hydroxyl, methyl, 
nitro and sulphonate 4. The process of conversion of 
primary aromatic amines into its diazonium salt is called 
diazotization. Diazonium salts are important synthetic 
intermediates that can undergo [[coupling reactions]] to 
form azo dyes and electrophilic substitution reactions 
to introduce [functional groups. An azo coupling is 
an organic reaction between a diazonium compound 
and another aromatic compound that produces an azo 
compound. In this electrophilic aromatic substitution 
reaction, the aryldiazoniumcation is the electrophile 
and the activatedarene is a nucleophile 5. The product 
will absorb longer wavelengths of light specifically they 
absorb in the visible region than the reactants because 
of increased conjugation. Consequently, aromatic 
azo compounds tend to be brightly colored due to the 
extended conjugated systems. Many are used as dyes 6.
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Solvent effects

Many studies have been studied existing 
Relationship between the structure and the absorption 
spectra and photo stability of azodyes 7-12. This effect is 
closely related to the nature and degree of dye–solvent 
interactions. The solvent dependent spectral shifts can 
arise from either non-specific (dielectric enrichment) 
or specific (e.g. hydrogen-bonding) solute–solvent 
interactions. The solvent effect can be determined by 
Solvent polarity scale or solvatochromic parameters 13. 
Spectroscopic Solvent polarity parameters have been 
derived from solvent sensitive standard compounds 
absorbing radiation in spectral ranges corresponding 
to UV/Vis, IR, ESR and NMR spectra (14–18) . However, 
multiparameter solvent polarity scale for quantitative 
assessment of the solvent/solute interaction and the 
absorption shifts can be used. The effect of solvent 
polarity on the absorption spectra are interpreted by 
means of linear solvation energy relationship

 (LSER) using a Kamlet–Taft Eq. (1) 19 .

ν =ν0 + sπ + bβ + aα *………………………………...
(1)

Where π* is a measure of the solvent dipolarity/
polarizability(20) , β is the scale of the solvent hydrogen 
bond acceptor (HBA) basicities(21), α is the scale of 
the solvent hydrogen bond donor (HBD) acidities(22) 
and ν0 is the regression value of the solute property 
in the reference solvent cyclohexane. The regression 
coefficients s, b and a in Eq. (1) measure the relative 
susceptibilities of the solvent-dependent solute 
property absorption frequencies to the indicated solvent 
parameters. The effect of solvent on the UV-Vis spectra 
of azo compounds has been extensively studied (23-27) . 
The absorption values in various solvents are influences 
by solvation and/or dielectric constants of the solvents 
(28)The maximum absorption of each ligand at UV 
region was found in different solvents with different 
polarities (ethanol, DMF, dioxane, DMSO,chloroform  
,acetone and Hexane). The dielectric constant (D) is 
the factor which has a substantial influence on the 
transition energy, or more preciselyƒ (D) or ϕ (D(29), 
where: f(D= 2(D-1) / (2D+1) and ϕ (D) = (D-1)/(D+2) 
The plots of (D-1)/(D+1), f (D) and ϕ (D) against the 
wave length λmax (in cm) of band was obtained for this 
dyes. In order to know whether the dielectric constant 
(D) is the only factor that influence on the transition 

energy or there are other factors, like hydrogen bond. 
In unsaturated system , pi-electrons predominantly 
determine the state of electron sheath which are exited 
by the absorption of uv/vis-light. There are unshared 
electrons in molecules like nitrogen , oxygen , et.c are 
usually called n-electrons. Non- bonding electrons are 
bound less strongly than the bonding electrons Typical 
electronic spectra in organic compounds are π-π*  and 
n-π* transitions. The π-π*transition is very intense  
(allowed) or weak (forbidden).But,the n-π*transition is 
generally forbidden and weak intensity. Azo compounds 
exhibits n-π* transition characteristic of the N=N group, 
the intensity of the band depends on stereochemistry of 
nitrogen-nitrogen linkage of straight chain compounds 
containing nitrogen-nitrogen bond give rise to low 
intensity band in the

nearUv-visible-region 30. 

Electronic spectra

In unsaturated system , pi-electrons predominantly 
determine the state of electron sheath which are exited 
by the absorption of uv/vis-light. There are unshared 
electrons in molecules like nitrogen , oxygen , et.c are 
usually called n-electrons. Non-bonding electrons are 
bound less strongly than the bonding electrons Typical 
electronic spectra in organic compounds are ,(π→π*) 
and ,(n→π*)transitions. The (π→π*) transition is 
very intense (allowed) or weak (forbidden). But, the 
(n→π*)transition is generally forbidden and weak 
intensity. The solvent effect on spectra, resulting from 
electronic transitions, is primarily dependent on the 
chromophore and the nature of transition (∂→∂*) 
,(n→∂*) ,(n→π*) ,(π→π*)and charge transfer (CT) 
absorption. The electronic transitions of particular 
interest in this respect are( n→π*) ,(π→π*),transfer 
(CT) absorptions31,32 . Azo dyes are normally known to 
show a positive solvatochromism(33-38) .The study was 
aimed at investigating the effect of various solvents on 
the absorption spectra of 5-(8-hydroxy quinolidine)-
para phenyl  acetic acid (HQPA), a dye belonging class 
of dyes. The solvents chosen for the study were ethanol, 
acetone, chloroform, ethylacetate, 1,4dioxane, DMSO 
,DMF and Hexane .

Experimental

General

The chemicals used in the synthesis of dye were 
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purchased from Merck ,Fluka and BDH Chemical 
Company and used without further purification and 
all the used organic solvents were in high purity 
(spectroscopic grade). All UV̸ VIS spectra were acquired 
using LKB(Biochrom ultra space11- 4050(UV̸ VIS) 
spectrophotometer instandard 1cm path length quartz 
cell at room temperature for spectral analysis.

Synthesis 

Synthesis of the azo-dyes of 5-(8- quinaldinolazo)-
Para phenylacetic acid (QAPA) dyes. 

The azo compounds were prepared with ageneral 
preparative procedure is described below for the 
preparation of dyes (39), by couplingof 8-hydroxy 
quinaldine(0.002mol ,0.318 g)in sodium hydroxide 
with the diazonium salts of the corresponding 4-amino 
phenylacetice acid was dissolved (0.002 mol ,0.302g ) in 
of 50% HCl (1 ml ).  was converted to the hydrochloric 
form by adding the least amount of 1:1 HCl then diluting 
with water and cooling at 0-5°C. A cooled solution of 
NaNO2 (0.002 mol,0.15g) was added gradually with 
continuous stirring to the amine salt. The resulting 
diazonium salt solution was allowed to stand in ice bath 
for 15 min with stirring at 0-5°C and added gradually 
to a solution of 0.002 mol was dissolved (0.002 mol 
,0.302g ) in of 50% HCl (1 ml ) of dissolved in 10% 
NaOH which cooled at 0-5°C. The resulting solution was 
allowed to stand for15 min with constant stirring until 
the azo dye completely formed. The azo compounds 
obtained is filtered off, dried and recrystallized from 
ethanol. The purity of the resulting azo compounds was 
checked by the melting point constancy, the melting 
points of this dyes was determined 168-1700C.Figure1 . 
The chemical structure of the azo compounds is detected 
by IR. The IR spectra were recorded as KBr disk 
technique on a Beckmann IR 4220 spectrophotometer.  
the IR absorption bands shows the first region, the broad 
band appearing at 3500-3100 cm-1 corresponds to the 
stretching vibrations of the OH and CH groups. In the 
second region, the bands at 1725 cm-1 and 1625 cm-1 
can be attribute to the stretching vibrations of the C=O 
and the C=C ring absorption bands, respectively. The 
stretching vibration of N=N bond gives rise to a band at 
1465  cm-1 while the bending vibration band of the OH 
group appears at 850cm-1. In the last region, most of 
the strong bands appearing in the range 1000-625 cm-1 
are due to the out of plane deformation vibration of the 
hydrogen atoms present in the ring.  Then ,the following 

structural formula: Solutions of the dyes (10-3 M) were 
prepared in the appropriate volume of pure solvent. 
Solutions for spectral measurements were obtained by 
appropriate dilution of the stock ones. Electronic spectra 
were measured using UV-VIS 4050 scan UV-visible 
spectrophotometer combined with a cell temperature 
controller was used to record the absorption spectra over 
a wavelength range 300-600nm. Quartz cuvettes were 
used for the measurements in solution via l=1cm.

Results and Discusion

The essential physical properties of the solvents used 
such as dielectric constant and dipole moment are shown 
in table 1, while, the electronic data of 5-(8-quinoldinol 
azo)- Para phenylacetic acid (QAPA) dyes obtained in 
some selected solvents at room temperature were given 
in table2 . The molecular structure of this dye is shown 
in figure 1. Absorption spectrum of the dye solution 
was recorded in different solvents with the aim to probe 
the effects of various solvents and correlate various 
absorption parameters to dye spectra in various solvents 
of different polarities viz; ethanol, acetone, chloroform, 
ethylacetate ,1,4 dioxane, DMSO and DMF. The 
electronic data shows that the UV bands (π-π*) and( 
n-π*) experienced solvent shift a behaviour which is 
characteristic of these types of electronic transition. 
These shifts are due to the solvent stabilization of the 
excited or ground electronic states, thus resulting in 
a change in the energy gap between the energy levels 
involved in the transition. Two main absorption bands in 
polar protic solvents and a single absorption band in the 
non-polar solvent n-hexane characterize the absorption 
spectra of the compound. The first band around(410-420)
nm is found to show a hypsochromic shift for ethanol, 
acetone, chloroform, ethylacetate,1,4dioxane, DMSO 
and DMF showing that the band is more of an n-π* 
transition of the -N=N- group. . Such a shift is clearly 
shown in the peak-normalized spectra of first band in 
figure 3,4,5 and plot of wavelength maxima of first 
band versus Solvent polarity. A plot of absorption 
wavelength maxima of first band versus solvent 
polarity parameter in non-hydrogen bonding solvent 
(n-hexane, chloroform, ethaylacetate, acetone). A plot 
of absorption wavelength maxima of first band versus 
solvent polarity parameter in non-hydrogen bonding 
solvent (n-hexane, chloroform, ethaylacetate, acetone). 
We have shown that with increasing both dielectric and 
refractive index, as you going from n- hexane to acetone 
solvent polarity is increases. The result toll the spectra 
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change was shifted to lower wavelength. This is due the 
reason that,less polar interaction of solvent (n-hexane, 
chloroform, ethylacetatae, acetone, 1,4 dioxane ) with 
QAPA dyes in terms of the dipole- dipole interaction 
, there by resulting in net stabilization of the ground 
state molecule and hence it shows hypsochromic shift 
in the spectrum40, while the second band located around 
(485-550) nm for ethanol,DMSO and DMF showing 
that the band is more of an π-π* transition of the -N=N- 
group. This band is found to be highly dependent on 
solvent polarity and it shows a bathochromic shift with 
increasing solvent polarity, which may be indicated 
in azo-enaminetautomers, so, the absorption at longer 
wavelengths may be assigned to the hydrazone tautomer 
or common anion form. Figure 1, we observed in second 
band located around (485-550) nm for Ethanol, DMSO 
and DMF showing that the band is more of an π-π* 

transition of the -N=N- group. To assess the influence of 
the solvents on the CT band, the so – called macroscopic 
and microscopic solvent polarity parameters were 
applied. The plots of Δv(cm-1) vs (D-1)/(D+1) and λmax 
(nm) vs f(D), φ(D) (28 ,29)π, α, β(41), ET and Z(42,43) values 
gave nonlinear relations(42,43),values gave nonlinear 
relations. This indicates that none of such parameters 
solely is the predominating factor affecting the position 
of the CT band, but contribution of specific solute 
– solvent interaction (salvation or more effectively 
hydrogen bonding between solute and solvent 
molecules) also takes place. So, the shift in the CT band 
position is actually the result of changed solvent polarity 
and the shift due to intermolecular hydrogen bond. The 
absorption bands are assigned to the corresponding 
electronic transitions in the molecules.

Table 1. Physical Properties of the Solvents Used

Solvent D (D-1)  ̸ (D+1) Ƒ(D) Φ(D) R

Ethanol p 24.55 0.92 0.94 0.89 0.654

Acetonesp 20.7 0.91 0.93 0.87 0.355

Chloroform sp 4.806 0.66 0.72 0.56 0.259

Ethylacetate p 6.02 0.72 0.77 0.63 0.228

1,4Dioxanesp 2.209 0.38 0.45 0.29 0.164

DMSO p 46.68 0.96 0.97 0.94 0.444

DMFp 36.71 0.95 0.96 0.92 0.386

Hexane n
1.9 0.31 0.30 0.23 0.009

Table 2. UV/ Visible spectra data of Azo dyes QAPA in various solvents at 250C

Solvent (π-π*) (n-π*)

λmax(nm) 𝜀max×104 λmax(nm) 𝜀max× 104

Ethanol 415 1.59

Acetone 415 1.48

Chloroform 410 1.87 485 0.80

Ethylacetate 415 1.66 550 0.121

1,4Dioxane 415 1.26

DMSO 420 1.10 500 0.75

DMF 415 1.50

Hexane 330 1.88
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Figure1. Reaction Mechanism for Synthesis ofof new azo dyes QAPA and azo-hydrazotautomerism of amino azo dyes.
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Conclusion

The absorption spectra was( QAPA) dyes found 
to be two main bands at which 435nm which saw that 
Transition π-π* of the - N=N- group show a hypsochromic 
shift and550nm with n-π* transition This band is found 
to be highly dependent on solvent polarity and it shows 
a bathochromic shift with increasing solvent polarity, 
which may be indicated in azo- enaminetautomers. So, 
the absorption at longer wavelengths may be assigned 
to the hydrazone tautomer or common anion form. 
Absorption maxima of dyes are dependent on solvent 
polarity. Solvation of dye molecules probably occurs 
via dipole-dipole interactions in non-hydrogen-bond 
donating solvents, whereas in hydrogen-bond donating 
solvents the phenomenon is more hydrogen bonding in 
nature. 
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Abstract

Diabetes mellitus (DM) is a chronic disorder characterized by impaired glucose metabolism as a result 
of insulin deficiency or its resistance, leading to hyperglycemia and subsequent development of vascular 
and neurological complications, diabetes mellitus is a major cause of visual impairment, Every fourth or 
fifth patient suffering from diabetes has also complications on the eye. adequate knowledge of its ocular 
manifestations is of considerable importance to diabetic patients. A quasi experimental study design is 
carried out at Diabetic And Endocrine Center in Al- Nasiriya City started from 19th of Desember,2018 to 
the 1st of June ,2019. A non-probability (Purposive sample) of (60) patients diagnosed with type 2 diabetes 
mellitus divided into two group (30) patients as control group and (30) patients as study group. The data 
were collected through the use of questionnaire designed by researcher, which comprised of (3) parts: Part 
I: related to the Socio-demographic characteristics , Part II: related to  Clinical Characteristic Of The Type 
2 Diabetes Patients and part III : related to assessment  patients ‘ knowledge about Ocular Self – Care . 
Reliability of the questionnaire is determined through a pilot study and the validity through a panel of 
experts. 

Keywords: Effectiveness, Education Program, Patients, knowledge, ocular self-care .

Introduction

  Diabetes mellitus (DM) is a chronic disorder 
characterized by impaired glucose metabolism as a 
result of insulin deficiency or its resistance, leading to 
hyperglycemia and subsequent development of vascular 
and neurological complications1, diabetes can cause 
damage to the blood vessels in the retina, the light 
sensitive tissue at the back of the eye. Rapid changes in 
blood sugar levels can also cause sugar to leak into the 
lens of the eye, causing swelling and blurred vision2  . 

 Once the effectiveness of diabetes mellitus (DM) is 
a growing global epidemic and leading cause of ocular 
complications, eye complications, and eye diseases, 
such as cataract, retinopathy, glaucoma, double vision, 
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macular degeneration, and blindness. The longer 
duration of DM is associated with ocular complications3. 
The WHO estimated that there were  668,000 people 
with diabetic Iraq in 2000 and this is expected to 
increase to  2,009,000 in 20304. Diabetic Retinopathy 
(DR) could be a well-recognized complication resulting 
from diabetes mellitus. Among 39 million international 
sightlessness resulting from different ocular diseases, 
diabetic retinopathy is known to result blindness in 1.8 
million of population5  . 

 It is therefore essential to provide comprehensive 
services including health education regarding the self-
management of the disease in order to prevent the 
debilitating complications which in long term reduces 
the enormous financial burden on the health care 
system. Helping patients to achieve their best possible 
level of glycemic control will require  the utilization 
of appropriate therapy, appropriate monitoring, and 
comprehensive instruction in diabetes self-management. 
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Self-care in the form of adherence to diet and drugs, blood 
glucose monitoring, foot care, exercise, recognition of 
symptoms is crucial elements in secondary prevention.

  Interventions to promote better self-management 
have reported improvements in blood glucose control 
and Improved glycemic control is highly advantageous 
in preventing the long term complications of type 1 
and type 2 diabetes . Unfortunately, very little research 
investigated the efficacy of the current methods for the 
follow an appropriate and balance diet program, control 
their blood sugar, take necessary medicine on a regular 
basis, have regular exercise, and visit an ophthalmologist 
regularly6.

Material and Method

A quantitative research approach has been used 
for this study. The quasi-experimental design (two-
dimensional demonstration of two-group pre-test-post-
test design) conducted on patients with type 2 diabetes 
mellitus   towards ocular self-care  with application of 
pre-post- test approach for the study group and control 
group in assessing their knowledge and the application 
of education program for the study group. It carried 
out in order to achieve the initial stated objectives. The 
study was started from 19th of Desember,2018 to the 1st 
of June ,2019, mission to carry out the study.

 A non-probability (purposive) sample of (60) 
patients was selected. All the patients diagnosed with 
type 2 diabetes mellitus  and they had a medical records 
and were recruited from the outpatient department of 
the center , either by referral from a primary healthcare 
center or through an appointment/consultation in the 
department. The sample was divided into two groups 
each one contained (30) patients as control group 
and study group. The study group was exposed to an 
education program about knowledge and assess toward 
ocular self-care , while the control group was not 
exposed to such education program.

To accomplish the study, the researcher constructed 
the questionnaire based on the review of previous related 
literature and related studies. The study instrument 
comprised of (3) parts: Part I: It consists of (8) items, 
related to the Socio-demographic characteristics of 
these patients which include Age, Gender, level of 
Education, Occupation, Household monthly income, 
Residential area, Smoking status, Alcohol drinking. 
Part II: related to Clinical Characteristic Of The Type 

2 Diabetes Patients ,It consists of (10) items which 
includes Diabetes duration, Complications due to 
diabetes, Diabetic Eye problems, Monitor blood 
glucose, History of hypertension, Eye surgery, Medical 
Treatment for Diabetic, Adherence to medication, 
Visiting an eye specialist, Body Mass Index(BMI( . 
part III : This part was constructed to assess patients ‘ 
knowledge about Ocular Self – Care.  It consisted of 
(21) multiple choices questions in (6) domains which 
includes , General information on diabetes mellitus, 
Diabetic eye complication, Eye screening in diabetic 
mellitus,  Treatment of diabetic eye complication, 
Visiting an eye specialist and Blood pressure monitor.

Validity of the program and the study instruments 
are determined by the panel of (17) experts, who had 
more than five years’ experience in their fields in 
order to achieve study objectives. Reliability of the 
questionnaire was determined through the use of test 
and re-test approach on (10) patients. The accuracy of 
the questionnaire, since the results showed very high 
level of stability and internal consistency of principle 
parts concerning item’s responses’ of the questionnaire, 
all those were calculated by using the major statistical 
parameter: Alpha Cronbach, revealed that the person 
correlation coefficient is (0.050).

After the researcher had done the pre-test for both 
group to the patients in Diabetic And Endocrine Center. 
The Implementation was carried out in Diabetic and 
Endocrine center in AL- Nasiriya city for the period 
from 9st December, 2018 to 1st of June , 2019. The 
two groups have the same demographic characteristic, 
demographic data form was filled by each patients were 
recruited from the outpatient department of the center 
, either by referral from a primary healthcare center or 
through an appointment/consultation in the department 
at Diabetic and Endocrine center. a pre-test was 
administered to all patients in the study. The pre-test for 
the knowledge lasted 30-60 minutes  patients were then 
scored, and only those who got less than (60%) were 
included in the study sample. They were called to attend 
the same classroom sessions at 9 A.m to participate in 
the educational program. The educational program was 
introduced to the 30 patients  face to face. The program 
was implemented in classroom sessions. Each session 
was designed and scheduled for approximately 1 hour 
a time, two days per week. All patient’s  in this study 
sample were exposed to posttest immediately at the end 
of the program for both the study and the control group.
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Data were analyzed through the use of SPSS 
application version 0.22. Descriptive data analysis 
including Frequency, Percentage, Mean of score (M.S) 
with their Standard Deviation (S.D). Inferential data 
analysis includes Pearson Correlation Coefficient, 
Analysis of Covariance (ANCOVA).

The study limited by different factors including: 
difficulty to reach to the national studies and previous 
studies regarding educational programs about ocular 
self-care  for type 2 diabetes mellitus , Limited research 
population that could affect the generalization of 
research findings in all Iraqi governorates. As well as 
difficulty to attend some education sessions by some 
patients. 

Results and Discusion

Table 1 : Comparison of total knowledge score of pre and posttest for control and study groups.

Groups Paired n Total Mean SD P=0.001

Control 
pre 30 31.6667 2.72072

0.478
N.Spost 30 31.27 2.728

Study
pre 30 31.9333 1.91065

0.000
H.Spost 30 39.23 1.813

Shows that there is no statistically significant difference in patients knowledge concerning self-care in the pretest 
time between the study and the control groups (P.Value = .478). Also shows that there is highly significant difference 
in patients knowledge concerning self-care in the posttest time between the study and the control groups (P.value = 
.000). 

Table 2: Prediction Model for Posttest knowledge  Based on Pretest knowledge , Demographic Variables 
and study sample (study and control groups).

Variable B * SE B** P=0.001

group .880 0.06509 .876 000

age .065 0.167 -.022 .800

gender .040 0.064 .006 .648

level of Education .214 0.251 .108 .089

*B=standard parameter estimate with intercept ,SE=standard error,**B=standard parameter estimate  without 
intercept, P= P value.

Inspection of ( Table 2) for the dependent variable 
post-test practice reveals that overall ANCOVA model is 
significant (p = 0.001) for the study group but unrelated 
to any of the five demographic variables(age; gender; 
level of education Occupation). This study used a 
purposive clinical trial design to test the effectiveness  
of an educational and skill building training program 
in self- care .The sample consists of (60) patients who 
were purposively  allocated to either a Control Group 

(n=30) or an study group (n=30). The mean and stander 
deviations for age of the patients was (54.67∓10.717) 
years  for the study group and (55.30∓11.265 ) years  for 
the control  group which ranged  from ( 30-50 and more 
) years with somewhat more male  (63.3%)  than female  
for the study  group  and  male (56.7%)  than female for 
the control  group .This sample assignment covered a 
wide variety of patients in the Diabetic And Endocrine 
Center in Al- Nasiriya City (Table.1). Agreement 
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with the present study involving 237 T2DM patients 
regarding DR knowledge reported that mean age for the 
study population was 54.51±10.28 years7 . These results 
agree with the study reported that  the male (55%) 
preponderance was observed8 . The researcher believed  
that type 2 diabetic mellitus  affects the population 
of ( 18-58 and more ) years who are economically 
productive. Results of our study showed that (3.3%)) 
of patients in the study group and (13.0%))of patients 
in the study group were illiterate ( Table.1). This was 
evidenced in the study stated further, literacy would 
be an important factor for predicting those who would 
benefit from an intervention for self-management of 
DM9. The findings of these results revealed that  (40.0%) 
of patients in the study group and (33.3%) of patients  
in the control group are self-employee (Table.1).   the 
results agree with study  reported the 39.41 % of patients 
were  Self-employed  from 150 patients in studies10 . 
The researcher believed  that the majority  of patients 
with that type 2 diabetic were self-employment .  The 
majority of patients  monthly income of the study group 
have salary (300,000-600,000, and 901.000-1.200.000) 
equal percent are (30% ) and (43,3%) in control group 
are Less than 300,000. and ( 83.3%) of patients in study 
group they lives  in urban area and  ( 90.0%) are lives 
in urban area in control group.  These results agree 
with study reported that nearly 80% of patients  had an 
income of less than 10,000 Saudi Riyal per month11. 
And agree with the higher proportion of the subjects 
(n=144, 78.26%) lived in the urban area12. The research 
confirmed that the majority of the DM patients from the 
middle level of the socioeconomic status. Our results in 
this study revealed that all patients were diagnosed with 
type 2 DM, (23.3%) of patients in the study group and ( 
16.7%) of patients in the control  group  were duration of 
diabetes between( 11-15) years ( Table .2) . These results 
agree with   study reported  that the duration of diabetes 
amongst the patients was: less than 5 years (N=47), 
5-10 years (N=21) and more than 10 years (N=47)13. 
Our results showed the results  (30%) of patients from 
study group they suffer from cataract, while (40%) 
from patients of control group don’t have diabetic eye 
problems may be affected by diabetes mentioned visual 
impairment, cataract (low vision and blindness) as 
complications of diabetes. (Table.2). Agree with study 
reported that  the most common complications were 
foot problems (21.8%), kidney disease (15.9%) and 
eye disease (16.3%). Other complications like heart 
attacks, hypertension and stroke were occasionally 

mentioned14. Our results of this study  showed that ,( 
33.3%) of patients in study group and (43.3%)  who 
have history of hypertension. Agrees with study 
reported that one or more comorbidities were present in 
172 (71.66%) patients and hypertension detected in 126 
(52.5%) patients was the commonest comorbidity15. The 
researcher confirmed that hypertension detected in most 
of these patients and was the one significant comorbidity 
possibly contributing to vision threatening diabetic eye 
disease such as retinopathy .Despite these facts there 
was overall poor knowledge of diabetic eye disease , 
particularly regarding life style modification needed to 
reduce risk of diabetic eye disease and regarding the risk 
factors for development of eye complications. 

The results of our study  showed that in the study 
group (10%)  and in the control group (3.3% ) of 
patients treated by laser therapy and ( 30% ) of patients 
in the study group and (16.7%) of patients  in the control 
group had undergone cataract surgery (Table.2).  The 
result agree with study reported to be mainly treated by 
laser therapy (75.6%), followed by intraocular injection 
(26.8%) and surgical intervention (19.5%), Up to 16% 
of patients with type 2 diabetes reported not being 
treated for their diabetic retinopathy16. The researcher 
believed that type 2 diabetic patients  needed for high 
level of knowledge about diabetic eye disease  in the 
community to provide education to the diabetic patients 
about how to treat diabetes eye complications and also 
regarding its sight threatening complications. 

   Conclusions

Type 2 diabetic patients  needed for high level of 
knowledge about diabetic eye disease  in the community 
to provide education to the diabetic patients about how 
to treat diabetes eye complications and also regarding its 
sight threatening complications and the study revealed 
that most of the patients who receive oral antidiabetic 
to treatment of DM . The study revealed that most of 
the patients did not receive regular eye examination 
and don’t visiting eye specialist. This could be due 
to inadequate patient education as discussed earlier, 
lack of health insurance, cultural and other barriers.  
The patient’s knowledge toward ocular  self-care was 
lack of enough information among diabetic patients 
at the  pretest period this may be due to their limited 
knowledge about diabetes self-management , which 
may be attributed to the unavailability of educational 
programs for Iraqi diabetic patients, and thus, most  
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patients received their education about diabetes self-
management from other patients or Internet sites.
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Abstract

Fifty isolates of Acinetobacter baumannii have been collected from Iraqi patients with different infection 
included wounds and burns infection during the period from July to October 2018. After bacteria isolation 
and identification, 20 isolates of Acinetobacter baumannii were confirmed. The BOX – PCR method was 
used to detect the relationship among these bacteria isolates,  the fingerprinting patterns of the isolates were 
shown 16 bands on gel electrophoresis, with molecular weight  ranging between (100-3000 bp) among the 
20  Acinetobacter baumannii isolates. Genetic relationship of different isolates of Acinetobacter baumannii 
was done by using BOX-PCR method and Dendogram analysis. The results showed the genetic relationship 
between Acinetobacter baumannii 1 clones, while 18 isolates contained different genotyping. In conclusion, 
the study found that BOX method is reproducible, easy, fast and cost effectiveness method to study the 
typing between Acinetobacter baumannii isolates.

Key words: Acinetobacter baumannii, Genotyping, BOX- PCR Method. 

Introduction

Acinetobacter baumannii bacteria is a coccobacilli 
Gram negative bacterial species, aerobic, non-motile, 
not composed of spore, which is negative in oxidase test 
and positive in catalase test. It is opportunistic pathogen 
and responsible for about 9% of the infections cases in 
hospitals 1. This bacteria causes many diseases including 
urinary tract infection, respiratory tract inflammation, 
wound infection, bacteremia, dermatitis, soft tissue 
infection, endocarditis, meningitis, pneumonia in 
people with immunodepression, soft tissue infections, 
Conjunctiva injected, peritonitis, corneal ulcer, hepatic 
and pancreatic abscesses and lung abscesses 1. These 
bacteria can be found on dry surfaces for several weeks 
and on the surface of the human skin and is the most 
pathogenic types of bacteria septicemia, followed by 
respiratory tract infections, as well as isolated from 
spinal cord fluid and from nosocomial pneumonia 
infections 2,3. The cause of pathogenesis bacteria 
Acinetobacter baumannii is due to the fact that it 
possesses many virulence factors, including production 
of colchicine, formation of polysaccharides, lipase 
and protease enzymes, formation of pellicle assay, 
toxicological necrosis, formation of siderophores and 

curil fiber 4-6. Acinetobacter baumannii bacteria has 
been classified in the American Society of Infectious 
Diseases as one of the most antibiotic-resistant 
microorganisms around the world that have the ability 
to resist many antibiotics, including cephalosporin and 
anti-penicillin wide-spectrum, anti-fluoroquinolones 
and anti-aminoglycoside 7,8. The method of genotyping 
has become a pattern for understanding the essential 
mechanisms of infection and the relationship between 
bacterial strains and their geographical spread in the 
field of infection control. It is an important tool in 
determining the source of infection in hospitals. As well 
as genotyping acts to differentiate between bacterial 
isolates on the basis of genetic content 9,10.  There are 
several methods of genotyping that are important in the 
finding of genetic kinship between bacterial isolates, 
BOX-PCR is the easiest to perform and less expensive 
that this method was initially discovered in bacteria 
Steptococcus pneumonia and then called this name. 
The length of these sequences are 59, 45, 50 base pairs 
at respectively. The BOX method is a useful method 
of epidemiological studies of many species of Gram 
positive and negative bacteria 111-13.
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The BOX method is a great distinction in the 
finding of genetic kinship as well as replicable and fast-
acting and is important in the process of classifying the 
microorganisms and the ability to differentiate between 
the bacterial strains that belonging to the same species.

Material and Method

Collection of isolates: Fifty isolates of 
Acinetobacter baumannii were collected forms 
wounds and burns infection from different hospitals in 
Baghdad, Iraq during the period of 1 July, 2018 to 30 
October, 2018 . The hospitals inclusing Central Child 
Hospital, Child Protection Hospital, Burns and Wounds 
Hospital, Educational Laboratories/Medical City and 
Baghdad Teaching Hospital.   Identification of bacteria: 
Identification of isolates was done by culturing all 
sample on MacConkey agar,  blood agar and also used 
biochemical tests including oxidase and catalase tests 
and further identification were done by using API20E 
system and Vitek 2 system  (BioMerieux, France) 
(Baron et al., 2007).

Isolates of DNA:- DNA kit (Promega (USA)) was 
used to extract DNA from bacteria isolates according to 
the manufacturer’s instructions. The DNA concentration 
was mishearing by used nano drop spectrophotometer 
(Biogroup, UK).

Genotyping by using BOX-PCR method: 
genotyping of A.baumannii was done by using 
BOX-PCR method. This study carried out using 
one primer to detect BOX gene of sequence (52– 
CTACGGCAAGGCGACGCTGACG –32) which 
produces a PCR product with variable bands (bp) 
(Wolska et al., 2011). DNA amplification reactions were 
carried out with a 25μL reaction mixture that consisted 
of 5μL GO Taq Green Master Mix), 5μL template 
DNA, 4 μL Primer (10 pmol/μL) and 11μL deionized 
sterile D.W. (Promega USA). The following procedure: 
Initial denaturation at 94 C for 5 min (1 cycle),  DNA 
amplification by sequentially heated for Denaturation of 
DNA template at 94°C for 1 min, Annealing at 36 C for 
1 min, extension 72° C for 2 min. (35 cycle), then for 
addition final extension at 72 o C for 5 min (1 cycle).                                                      

Separation of DNA bands: The PCR products 
were analyzed using a 1% agarose gel in TBE buffer 
(Bio Basic INC, Canada) with 5μL Ethidium bromide 
(10mg/mL) (Bio Basic INC Canada), at 100 vol./ 
cm2 for80min. The DNA bands were visualized and 

photographed under UV light. The size of the products 
was analyzed in comparison to a MW100-1500 bpDNA 
ladder (KAPA, South Africa). (Sambrook, 2001). 

Statistical Analysis: Dendogram analysis was done 
by using PAST program (version 0.45) to determine the 
genetic relationship between all bacterial isolates.  

Results and Discussion

The 50 isolates of A.baumannii bacteria were 
collected from the sources of burns and wounds from 
several hospitals in Baghdad after the isolation and 
identification have been obtained 20 isolates of bacteria 
A.baumannii. The results showed that the highest 
percentage of these bacteria was from the samples of 
wounds by 15 (30%), followed by the burns samples 
at percentage (10%). In recent years, the infective 
occurrence of these bacteria has risen in hospitals, 
especially in intensive care units, wound units and burn 
units (Shali, 2012).

A. baumannii bacteria is characterized as anti-
dehydration, UV-resistant, chemical sanitizers and 
detergents. This leads to the difficulty of eliminating 
them especially in ICU, wound and burns units as well 
as their resistance to many antibiotics (Yang et al., 
2010). Studies have indicated that these bacteria are 
characterized by their ability to survive for a long time, 
resistant to the conditions of dehydration that may reach 
more than a month and can stay alive for several days on 
dresses, bed sheets and others from the environmental 
surfaces. Also, found that the highest percentage in the 
units of wounds then followed in the burn units due to 
contamination of surgical instruments during operations 
and contamination of the hospital staff hands as well 
as it can stay alive for several days on respirators and 
sprays Candham, (2014). The BOX-PCR genotyping 
method was used to detect the relationship between 
isolates of A. baumannii that isolated from burns cases 
and wonds. The genetic fingerprint 16 bands with 
molecular weights ranging from (100-3000) bp between 
the isolates of bacteria A.baumannii 100 bp, 200 bp, 
300 bp, 350 bp, 400 bp, 450 bp, 500 bp, 550 bp, 600 
bp, 700 bp, 800 bp, 900 bp, 950 bp, 1000 bp, 2000 bp, 
3000 bp the percentage were 5%, 20%, 150%, 52.5%, 
200%, 67.5%, 175%, 110%, 210%, 105%, 120%, 
285%, 200% 900%, 300% at respectively as shown in 
table (1). The results showed that there was one clone 
with one hereditary pattern, while 18 isolated had a 
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different genotype, one clone containing two isolates (3, 
9), which had a hereditary affinity, one clone isolated 
from burns cases in Yarmouk Educational hospital as 
illustrated in figure (2).  Genotyping method is a useful 
for detecting vector strains as well as identifying the 
epidemic between isolation and genetic relationships 
among isolates and can be categorized into different 
groups using genotyping methods. Many studies 
was demonstrated that BOX-PCR method is a highly 
differentiated power  in the study clinical isolation in 
the same genetic group indicating the transmission of 
pathogens from the hospital environment to patients 
as well as the distribution of pathogens in the hospital 
environment Karem et al., (2014).  The findings were 
related to the study finding of 18 genotypes of bacteria 

A. baumannii isolated from intensive care units (ICU) 
and several hospitals in the Lebanon (Hammoudi et 
al., 2015).  As well as study of Ferreira et al. (2011) 
that found 17 genotypes of A.baumannii isolated 
from several hospitals in Brazil. Additionally, another 
study found a genetic affinity between four groups 
of A. baumannii  isolated from various sources from 
several hospitals in China He et al., (2015).  Finally, the 
results of current study in agreement with Al-Shwalkh 
et al. (2018) who found a genetic affinity between the 
isolates of Pseudomonas aeruginosa used the method of 
BOX-PCR, and identified 16 genotypes and molecular 
weights ranging from (140-1000) between isolates 
of Pseudomonas aeruginosa isolated from different 
sources.

Fig.1   Genotyping of A. bumannii by using BOX-PCR method, LaneM: MW 100-1500 bp DNA ladder (1-19) isolates of 
bacteria.

Table 1. Molecular weight and percentage of Box Band.

Band Molecular weight (bp) No. of isolate percentage  %

BOX1 100 1 5

B0X2 200 2 20

BOX3 300 10 150

BOX4 350 3 52.5

B0X5 400 10 200

BOX6 450 3 67.5

BOX7 500 7 175

BOX8 550 4 110
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BOX9 600 7 210

BOX10 700 3 105

BOX11 800 3 120

BOX12 900 10 450

BOX13 950 6 285

BOX14 1000 4 200

BOX15 2000 9 900

BOX16 3000 2 300

Conclusion

In conclusion, the study found that BOX method is 
reproducible, easy, fast and cost effectiveness method 
to study the typing between Acinetobacter baumannii 
isolates.
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Abstract

The UC and Crohn’s disease are chronic, idiopathic, inflammatory diseases of the GIT that share common 
symptoms such as diarrhea, abdominal pain, fever, and weight loss. Ulcerative colitis involves all or part 
of the colon, whereas, Crohn’s disease commonly involves the terminal ileum and proximal colon.The two 
major forms of IBD share many clinical and epidemiological characteristics, suggesting that underlying 
causation may be similar. Yet, UC & Crohn’s disease are distinct syndromes with divergent treatment and 
prognosis. Aim of the study: Study a relationship between some parasitic infections such as helminthes 
infestation, and the development of IBD.      Understanding the correlation between parasitic infections and 
autoimmune disorders may be helpful in prediction, early identification and conceivably the prevention of 
these diseases. The current study also showed immunological evidence that helminthes can modulate host 
immune response to prevent and minimize the inflammatory response in cases of IBD through increasing the 
level of anti-inflammatory cytokines and decreasing the level of pro-inflammatory cytokines. The combined 
infestation with multiple intestinal helminthes has a better protective role than single parasite in protection 
against inflammatory bowel disease.

Key words: Crohn’s disease, ulcerative colitis, IL1B and IL10,IBD.

Introduction

Inflammatory Bowel Disease (IBD) comprises those 
conditions which tend to be chronic or relapsing immune 
activation and inflammation within gastrointestinal tract 
(GIT). Ulcerative Colitis (UC) and Crohn’s disease are 
the two major forms of this disease with unidentified 
etiopathology 1. The incidence of IBD has been rising 
not only in Western countries, but also in Asia, including 
Korea (Yang et al., 2008). Thanks to the inventions of 
vaccines and anti-microbial agents that dramatically 
reduced the rate of infectious disorders. The big picture 
in the developed world can be summarized by two main 
trends. The first tread is that infectious disorders such as 

mumps, rubella, T.B, pneumonia, meningitis, etc., have 
reached very low incidence rates in these developed 
countries; the second trend however; on the other 
hand is that a number of disorders such type 1 diabetes 
mellitus, hay fever, celiac disease, asthma, Crohn’s 
disease and ulcerative colitis have witnessed marked 
increase in incidence rate particularly when compared 
with their incidence rates in developing countries 2. 
Epidemiologic studies have shown that the prevalence 
rates of idiopathic inflammatory bowel disease, Crohn’s 
disease and ulcerative colitis, are higher in developed 
countries such as USA and Western Europe than in 
underdeveloped and developing countries. On the 
other hand, the prevalence rate of parasitic infestation 
with round worms, helminthes, is significantly lower 
in developed countries in comparison with developing 
countries. Based on these epidemiologic data, a number 
of authors has suggested a link between high incidence 
rate of Crohn’s disease and ulcerative colitis and low 
incidence rate of helminthes infestation in developed 
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countries and has hypothesized that under exposure to 
children in their early lives to helminthes infestation 
resulted in maldevelopment of their immune system 
with subsequent predisposition to autoimmunity that 
may manifest itself in the form of either Crohn’s disease 
of ulcerative colitis 2,3. However; because of the lack 
of clear consensus about this suggestion and because 
of the high prevalence of helminthes infestation in our 
community in Iraq 4, the present study was planned and 
conducted to investigate the possible association among 
the immune system function, the prevalence of helminth 
infestation and the prevalence and pathogenesis of 
idiopathic inflammatory bowel diseases. 

Methodology

After sterilizing the area with alcohol (70%), 
aspiration blood sample (5ml) was collected from 
cubital fossa vein from GIT patients and control groups.

Collected sample was transferred immediately in to 
two tubes as follows:

Two milliliter of blood in 5 ml tube (EDTA tube) 
used for PCR technique to detect NOD/CARD15 gene 
polymorphism

Three milliliter of blood in a gel tube (serum 
tube),then the blood samples were centrifuged at (4700 
RPM for 5 min) to obtain blood serum then frozen at -20 
C for screening of IL1B,IL10 cytokines levels .   

Two groups were included in this study;

A-  Patients Group : A total of fifty patients from 
Al-Diwaniyah province ( males and  females) with 
inflammatory bowel disease; 31 patients  with Ulcerative 
Colitis and  19with Crohn’s Diseases patients, who have 
been diagnosed by specialist physicians in Al-Diwaniyah 
Teaching Hospital for Gastrointestinal Tract and Hepatic 
diseases unit, depending on clinical features, biopsy 
for histopathology, and endoscopy. All were regularly 
attending the consultant clinic for treatment and follow-
up during the period from January 2018 to august 2018. 

B- Control Group; A total number of thirty 
individuals, who were apparently healthy, were involved 
as a control group. They matched the patients group 
regarding sex, and age and had no history of / or clinical 
features of IBD, no obvious abnormalities, none of them 
had an acute or chronic diseases. 

 Study Protocol and Sampling  Members of the 
two groups were subjected all were subjected to the 
following assays;

GSE.

Stool examination for parasites 

1. Saline wet mount: It is used to detect worms, bile 
stained eggs, larvae, protozoan trophozoites and cysts. 
In addition, it can reveal the presence of RBCs and 
WBCs. 

2. Iodine wet mount: It is used to stain the glycogen 
and nuclei of the cysts. A cyst is appreciated better in an 
iodine preparation, but the motility of the trophozoite is 
inhibited in the iodine preparation. 

Procedure: 

• Place a drop of saline on the left half of the slide 
and one drop of iodine on the right half. 

• With an applicator stick, pick up a small portion 
of the specimen (equivalent to the size of a match head) 
and mix it with a saline drop. 

• Similarly, pick up a similar amount and mix with 
a drop of iodine. 

• Put the cover slip separately on both and examine 
under the microscope. 

• The ova, cysts, trophozoites and adult worms can 
be identified as per their characteristic features.                                                                          

     2- Screening the bellow:

. EDTA tube for blood extraction and then RFLP 
PCR.

.Gel tube for investigate IL1B, IL10.

.Tube for stool extraction and PCR.

Human IL-1β (Interleukin 1 Beta) ELISA Kit 
was used in this study for quantitative determination of 
IL-1β concentrations in serum of human blood samples 
and done according to company instruction.

Human IL-10 (Interleukin 1 0) ELISA Kit was 
used in this study for quantitative determination of IL-
1β concentrations in serum of human blood samples and 
done according to company instruction
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Results and Discusion 

Serum levels of the anti-inflammatory cytokine IL-
10 and of the pro-inflammatory cytokine IL-1 β were 
measured for all participants and results are shown in 
table 1. Median serum level of IL-10 in control group 
was 16 pg/ml, while that of patients with UC was 18 pg/
ml and those with CD was 11 pg/ml. Hence serum level 
of IL-10 was significantly lower in patients with CD than 
both control group and UC group (P < 0.05), table 1 and 
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figure 1. Moreover, there was no significant difference 
in the serum level of IL-10 between patients with UC 
and control group (P > 0.05), table 1and figure1. 

Serum IL-1 β was significantly (P < 0.05) highest 
in patients with CD followed by patients with UC and 
then by control group, 232 pg/ml, 65 pg/ml and 59.5 
pg/ml, respectively, as shown in table 1 and figure 1; 
in addition there was no significant difference in serum 
Il-1 β level between patients with UC and control group 
(P > 0.05), table 1 and figure 2.  

Table 1: Serum interleukin levels in patients and control subjects

Serum level Statistic Control 
n = 50

UC 
n = 31

CD 
n = 19

IL-10

Median (IQR) 16.00 (20.00)
A

18.00 (23.00)
A

11.00 (12.00)
B

Range 4.00 -56.00 3.00 -54.00 2.00 -65.00

IL-1β

Median (IQR) 59.50 (116.25)
B

65.00 (222.00)
B

232.00 (278.00)
A

Range 23.00 -653.00 3.00 -876.00 4.00 -866.00

UC: ulcerative colitis; CD: Crohn’s disease; n: number of cases; IQR: inter-quartile range; Capital letters (A and 
B) where used to indicate significance level following Mann Whitney U test; similar letters indicate no significant 
difference at P ≤ 0.05; different letters indicate significant difference at P ≤ 0.05  

Figure 1: Box plot showing comparison of median serum IL-10 level among patients with Ulcerative colitis (UC) and Crohn’s 
disease and control subjects
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Figure 2: Box plot showing comparison of median serum IL-1β level among patients with Ulcerative colitis (UC) and Crohn’s 
disease and control subjects
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In control group, median serum IL-10 level was 
significantly higher in those having helminth infestation 
than those who are free of parasite, 17 versus 14 pg/ml, 
respectively (P = 0.002), as shown in table 2 and figure 
3. In addition, there was no significant difference in 
median serum IL-1 β those having helminth infestation 
and those who are free of parasite, 59.5 versus 59.5 pg/
ml, respectively (P = 0.633), as shown in table 3 and 
figure 3. In patients with UC, median serum IL-10 
level was significantly higher in those having helminth 
infestation than those who are free of parasite, 31 versus 
8 pg/ml, respectively (P < 0.001), as shown in table 
4 and figure 3. In addition, median serum IL-1 β was 

higher in those  who are free of parasite in comparison 
with those having helminth infestation, 222 versus 54 
pg/ml; however, the difference did not reach statistical 
significance (P = 0.172), as shown in table 4 and figure 
3. In patients with CD, median serum IL-10 level was 
significantly higher in those having helminth infestation 
than those who are free of parasite, 32 versus 7.5 pg/
ml, respectively (P = 0.001), as shown in table 4.10 
and figure 4.3. In addition, median serum IL-1 β was 
lower in those  who are free of parasite in comparison 
with those having helminth infestation, 132 versus 321 
pg/ml; however, the difference did not reach statistical 
significance (P = 0.290), as shown in table 4 and figure 
3.    

Table 2: Serum IL-10 and IL-1β according to presence or absence of parasitic infestation in control

Serum IL Statistic

Parasite infestation

P €
Positive 
n = 36

Negative 
n = 14

IL-10
Median (IQR) 17.00 (26.50) 14.00 (5.50) 0.002

HS
Range 10.00 -56.00 4.00 -18.00

IL1B
Median (IQR) 59.50 (168.50) 59.50 (127.25)

0.633
NS

Range 23.00-653.00 23.00 -653.00

n: number of cases; IQR: inter-quartile range; €: Mann Whitney U test; NS: not significant at P ≤ 0.05; HS: highly 
significant at P ≤ 0.01 
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Table 3: Serum IL-10 and IL-1β according to presence or absence of parasitic infestation in UC

Serum IL Statistic

Parasite infestation

P €Positive 
n = 19

Negative 
n = 12

IL-10
Median (IQR) 31.00 (16.00) 8.00 (9.75) <0.001

HS
Range 12.00 -54.00 3.00 -21.00

IL1B
Median (IQR) 54.00 (217.00) 222.00 (257.75)

0.172
NS

Range 3.00 -655.00 8.00 -876.00

n: number of cases; IQR: inter-quartile range; €: Mann Whitney U test; NS: not significant at P ≤ 0.05; HS: highly 
significant at P ≤ 0.01

Table 4: Serum IL-10 and IL-1β according to presence or absence of parasitic infestation in CD

Serum IL Statistic

Parasite infestation

P €Positive 
n = 7

Negative 
n = 12

IL-10
Median (IQR) 32.00 (31.00) 7.50 (7.75) 0.001

HS
Range 11.00 -65.00 2.00 -12.00

IL1B
Median (IQR) 321.00 (445.00) 123.00 (269.50)

0.290
NS

Range 4.00 -543.00 12.00 -866.00

n: number of cases; IQR: inter-quartile range; €: Mann Whitney U test; NS: not significant at P ≤ 0.05; HS: highly 
significant at P ≤ 0.01

Figure 3: Box plot showing comparison of median serum IL-1β level among patients with Ulcerative colitis (UC) and Crohn’s 
disease and control subjects according to presence or absence of parasitic infestation
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In the present study, serum level of IL-10 was 
significantly lower in patients with CD than both control 
group and UC group (P < 0.05). Moreover, there was no 
significant difference in the serum level of IL-10 between 
patients with UC and control group (P > 0.05). The 
current study has shown that patients with concomitant 
inflammatory bowel disease and parasitic infestation 
have well defined immune modulation response when 
compared to those patients with inflammatory bowel 
disease and devoid of parasitic infestation. The immune 
modulation was that the level of anti-inflammatory 
interleukin 10 was higher and the level of the pro-
inflammatory interleukin 1 beta was lower favoring 
immune suppression. Immune regulation by parasites 
compromises immunity but also protects the host from 
damaging immunopathological reactions to the presence 
of parasites. In gastrointestinal nematode infections, 
particularly infections by the highly prevalent Ascaris, 
hookworm, and Trichuris species, the pathology is 
less intense, and long-term infestation is common. 
Infection is associated with a regulatory set of cells 
and cytokines, as IL-10 and TGF-β are significantly 
linked with hyporesponsiveness and susceptibility. In 
support for the current study observation, Turnner et al. 
in 2008 have shown enhanced production of the anti-
inflammatory cytokines IL-10 and TGF-β1. Turnner 
et al. (2008) have demonstrated that constitutive 
levels of the regulatory cytokines IL-10 and TGF-β1 
are enhanced in direct relation to the intestinal worm 
burden and provide evidence that this elevation in anti-
inflammatory cytokine secretion in peripheral blood 
induces immunological hypo responsiveness. It has 
been hypothesized that worm-driven immunoregulatory 
networks, exemplified by the induction of IL-10 and 
or TGF-β secreting Treg cells, represent a parasite 
survival strategy that enables suppression of an 
effective immune response. Gut helminths are generally 
considered to benefit from the modulation of Th2-like 
responses because data generated in model systems 
clearly demonstrate that Th2 cytokines drive effector 
mechanisms at the site of infection that lead to parasite 
expulsion. Furthermore, we and others have observed 
that Th2 cytokines and antibody responses linked to Th2 
activity are inversely associated with human intestinal 
helminth infection (Turner et al., 2003) and with 
reinfection following chemotherapeutic intervention 
(Jackson et al., 2004). Our data are consistent with this 
hypothesis; accumulations of secreted IL-10 and TGF-β1 
are inversely associated with Th2 (IL-4) recall responses 

to parasite antigens. However, in the case of TGF-β1, 
we have concluded that this suppressive cytokine is 
also associated with diminished Th1 responsiveness 
to bacterial antigen and a nonspecific stimulus. This 
may be a consequence of gut worm–driven regulatory 
activity spilling over onto unrelated adaptive cellular 
responses in heavily polyparasitized individuals. 
Alternatively, given that TGF-β1 expression increases 
during wound healing and has thus been implicated in 
the regulation of such responses (Kulkarni et al., 2002), 
the suppression of Th1 responses by TGF-β may be a 
consequence of tissue repair responses to damage of the 
gut mucosa, liver, or lungs by heavy worm infection and 
continuous larval reinvasion. A further possibility is that 
enteric bacterial infections triggered by worm-mediated 
disruption of the gut mucosa might also up-regulate 
counter inflammatory cytokine expression.

Conclusion

The current study also showed immunological 
evidence that helminthes can modulate host immune 
response to prevent and minimize the inflammatory 
response in cases of IBD through increasing the level 
of anti-inflammatory cytokines and decreasing the 
level of pro-inflammatory cytokines. The combined 
infestation with multiple intestinal helminthes has a 
better protective role than single parasite in protection 
against inflammatory bowel disease.
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Abstract

Objective of study: To find out the impact preterm labor upon mother and neonatal healthy. A purposive 
sample is “Non-probability” of (100) women who had preterm labor during 3rd trimester (32-36wk) of 
pregnancy, and who visited the Bint Al-Huda Hospital for the period from 2nd  December to 3th Feb. 2019.
Validity and reliability of questionnaire are determined through pilot study. Descriptive and inferential 
statistical procedures were used to analyze the data, and the data were collected by using interview technique, 
constructed questionnaire designed and developed for the purpose of the study. The highest percentage of 
the study sample were within the age group (20-24 years). And women with high educational and economic 
level and more than half of the study sample were housewife, and residents in urban areas. The interval 
between the last pregnancy and current one year to two years. And that the cause of preterm labor from a 
medical point is the premature rupture of membrane. The study shows that the impact on the mother was 
anxiety and fatigue and the impact on neonatal was premature birth and low birth weight less than 2.500 
gram.

Keywords: Impact, Preterm labor, Causes, Mother and Neonatal healthy, Pregnant Women

Introduction

Pregnancy is a normal process that leads to a range 
of physiological and psychological changes in expectant 
mothers 1. But, it may be accompanied by some of the 
normal pregnancy complications and problems that 
might threaten the mother’s life and / or the fetus 1,2. 
Preterm labor is defined by the WHO as birth that 
occurs before 37 weeks of gestation 3,4. Preterm labor 
is defined as regular uterine contractions accompanied 
by progressive cervical dilation and/or effacement at 
less than 37 weeks. Rates of morbidity and mortality are 
particularly high among those born in gestational age 
less than 30 weeks. Clinically significant preterm labor 
applies to birth where a delay would produce a decrease 
in neonatal morbidity or mortality. Practically speaking, 
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this applies to births that occur before 34 weeks gestation 
5. Preterm labor causes may be secondary to preterm 
premature rupture of membranes (30% to 40% of preterm 
births) , spontaneous PTL with intact membranes (40% 
to 50% of preterm births) and indications (20% to 
28% of PTBs). The most common indicators includes 
of premature birth are hypertension, abnormal fetal 
control results, intrauterine growth restriction, placental 
detachment, often obscure (no hidden), intrauterine 
demise and chorioamnionitis 6. Preterm labor occurs in 
about 7% to 10% of pregnancies. In developed countries 
such as Canada, the rate of infection has not changed 
significantly in the last 30 years. Only about 1% to 2% 
of pregnancies deliver before 34 weeks 7. Neonates 
born at greater than 34 weeks gestational age in tertiary 
centers have survival rates equal to those born at term, 
although they may require longer hospital stays due to 
feeding and other minor difficulties. The importance of 
accurate dating cannot be overstated in the management 
of Preterm labor. For this reason, accurate dates must 
be established, and the estimated date of delivery 
must be communicated effectively to the patient 9. 
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Seventy-five percent (75%) of neonatal deaths occur 
in preterm infants. The long-term sequelae of Preterm 
labor include central nervous system complications, 
such as cerebral palsy neurodevelopmental delay, 
respiratory complications, such as bronchopulmonary 
dysplasia Blindness and deafness. The complications 
have their highest incidence in births occurring at less 
than 30 weeks gestation 8. Two-thirds of premature 
births occur after the onset of spontaneous labor, while 
the rest are referred medically due to maternal or fetal 
complications, such as pre-eclampsia or intrauterine 
growth restriction. Herein, we propose that preterm labor 
is a syndrome caused by multiple pathologic processes, 
summarize important strategies in the prevention of 
spontaneous preterm birth, and highlight promising 
areas for investigation 10. About 15 million preterm 
neonates are born every year, and the highest rates 
occur in Africa and North America in 1.2% of births, 
with a total of 52 249 babies born preterm in England. 
Worldwide in 2015, it is estimated that ∼15 million 
babies were born preterm and more than 1 million died 
as a direct result of their prematurity 11. Neonates born 
preterm are at an Neonates are at increased risk of short-
term complications due to immaturity of multiple organ 
organs as well as neurodevelopmental disorders, such as 
cerebral palsy, intellectual disabilities, impaired vision 
and hearing. About 15 million children are preterm each 
year (5% to 18% of all births). About 0.5% of births are 
highly perishable and represent the majority of deaths. 
12 In many countries, early birth rates increased between 
1990 and 2010. Early birth complications led to a death 
rate of 0.81 million in 2015, down from 1.57 million in 
1990. The chance to survive at 22 weeks is about 6%, 
while 23 weeks to 26%, 24 weeks, 55% and 25 weeks to 
about 72%. The chances of survival without any long-
term difficulties are lower 13

Methodology

Design of the Study: 

A descriptive analytic study is conducted on the 
Impact of Preterm Labor upon Mother and Neonatal 
Healthy of Pregnant Women Attending Bint Al-Huda 
Hospital in Al-Nasiriya City

Settings of the Study:

The present study is conducted in Thi-Qar 
Governorate; Bint Al-Huda Teaching Hospital 

Sample of the study: which include:-

Inclusion Criteria are: 

A purposive” Non-probability” sample of (100) 
women. These women, who had preterm labor, were 
distributed in different unit of Bint AL Huda hospital 
units certain criteria are included for choosing the, and 
they are: 

Pregnant women hospitalized and had preterm 
labor, for treatment and monitoring baby (prenatal care). 

Delivered woman who receiving care both for 
mother and neonatal postnatal care).

Exclusion Criteria are:

The pregnant women with term labor.

Instrument that Used for Data Collection:

The study instrument from consisted three parts 
according to the study’s objectives which were 
distributed through the following:

Part I: sociodemographic data

Which include the following variables (age, Wife 
Education level, and Wife Employment, Residency and 
Socioeconomic status from family point of view?) 

Part II: Reproductive characteristics.

Which are related to (Current pregnancy duration 
(weeks), Interval between last pregnancy and current 
pregnancy (months), Gravidity, Parity, Number of 
abortion).

Part III: Questions Related preterm labor 
Causes and mother and neonatal health:

1-Medical diagnosis of current preterm labor

2-The impact of preterm labor on the mother and 
neonatal in current pregnancy

Resuls and Discusion

Table (1) shows that highest percentage 57% of 
the study sample of the current pregnancy duration 
were (32-36) weeks while the 12% lowest percentages 
of them were, (28-29) weeks. Regarding the interval 
between last pregnancy and current pregnancy  the 
highest percentage (44%) of the study sample have  
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interval period between last and current pregnancy 
for  one year to two years, while the lowest percentage 
(10%) of them have (=>36) month. Table (2) shows that 
the highest percentage (46%) of the study sample had 
preterm labor due to premature rupture of membranes, 
while the lowest percentage (2%) of them were due to 
other causes such as accident and drug. Table (3) shows 
that the highest percentage (19%) of study samples the 
impact of preterm labor on the neonatal were premature 
baby, while the lowest percentages (2%) of them have 
congenital anomalies of the fetus. Table (4) shows that 
the highest percentage (36%) of study samples the 
impact of preterm labor on the mother were fatigue, 
while the lowest percentages (12%) of them have 
depression. Table (1) shows the highest percentage 
(35%) of the study sample is within age group (20- 24) 
years, while the lowest percentages (10%) of them is 
less than =>35 years. this result disagrees with Kim 
(2016). Who reports that the maternal age over 30 years, 
has a nearly two-fold increased risk of the preterm, 
stated that the effect of maternal age on the risk of the 
pretermlabor probably related to the aging of the uterus, 
the mother and the young who are (<20 years), the risk 
of one-third of the vagina during the 3rd trimester to 
a lesser degree. According to Bhutta et al., (2015) 
concluded that the   maternal age above 40 years factor 
to be independently correlated with the occurrence of 
preterm labor. A prospective and descriptive study was 
conducted by Jaakkola, et al., (2016) who stated that 
incidence of preterm 1 in 144 labors, being higher with 
increased age. 

Education level:

Table (1) shows that the wife education at level. 
The highest percentage (52%) of the study sample were 
graduated from college or had higher study degree, and 
the lower percentage (7%) of them were graduated from 
Intermediate school. occurs in spite of highest degree of 
educational level

Employment: 

The study results reveal that the the wife employment 
the highest percentage (74%) of the study sample are 
housewives, while the lowest percentage (26%) of them 
are Government employee as show in table (1). These 
findings are  is consistent with Grote, et al., (2017), 
who stated that women’s work during pregnancy may 
have an impact on their health and on the validity of the 

fetus, especially the risk of low birth weight (LBW) and 
preterm labor 

 Residency:

The highest percentages (65%) of the study sample 
are resident of was urban area, while (35%) of them 
live in rural area as shown in table (1). These findings 
disagree with Kambala, et al., (2015), who reported that 
(60.4%) of pregnant women with preterm labor live 
in rural areas, because the higher parity is more often 
encountered in the rural population.

Socioeconomic Status from Family Point of 
View:

Table (1) show that the highest percentage (74%) 
of the study sample have sufficient socioeconomic 
status, and (26%) of them consider their not sufficient 
from their point of view. These findings disagree with 
Cunnington,  (2016) who stated that (58%) of preterm 
were from poor socio-economic class.

Current pregnancy duration (weeks)

The study result revealed that the highest percentage 
57% of the study sample of the current pregnancy 
duration were (32-36) weeks while the 12% lowest 
percentages of them were, (28-29) weeks. As show in 
table (2)

Interval between last pregnancy and current 
pregnancy:

The study result reveals that the pregnancy  the 
highest percentage (44%) of the study sample have  
interval period between last and current pregnancy 
for  one year to two years, while the lowest percentage 
(10%) of them have (=>36) month, as shown in table 
(2).WHO study reports that the pregnancy between 
long periods of time, perhaps more than five years, is 
associated independently with increased complications 
of pregnancy, such as the risk of pre-eclampsia, but 
short periods associated with uterine placental bleeding 
chaos (placenta Previa and separation). 

Medical causes of current preterm labor: 

Table (3) shows that the highest percentage (46%) 
of the study sample had preterm labor due to premature 
rupture of membranes, while the lowest percentage (2%) 
of them were due to other causes such as accident and 
drug. Preterm labor causes may be secondary to preterm 
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premature rupture of membranes (30% to 40% of preterm 
births) , spontaneous PTL with intact membranes (40% 
to 50% of preterm births) and indications (20% to 
28% of PTBs). The most common indicators includes 
of premature birth are hypertension, abnormal fetal 
control results, intrauterine growth restriction, placental 
detachment, often obscure (no hidden), intrauterine 
demise and chorioamnionitis.

Impact of preterm labor on the newborn of 
current pregnancy.

 Table (4) shows that the highest percentage (19%) of 
study samples the impact of preterm labor on the neonatal 
were premature baby, while the lowest percentages 
(2%) of them have congenital anomalies of the fetus. 
Seventy-five percent (75%) of neonatal deaths occur 
in preterm infants. The long-term sequelae of Preterm 
labor include central nervous system complications, 
such as cerebral palsy neurodevelopmental delay, 
respiratory complications, such as bronchopulmonary 
dysplasia Blindness and deafness. The complications 
have their highest incidence in births occurring at less 
than 30 weeks gestation (Thompson & Reynolds, 2017)

Table (1): Distribution of Study Sample According to Reproductive Characteristics.

%F                                           Variables

12%
31%
57%

12
31
57

Current pregnancy duration (weeks)
28---29
30---31
32---36

12%
44%
34%
10%

12
44
34
10

Interval between last pregnancy and current pregnancy(months)
<12
12---
24---
=>36

Table (2): Distribution of Study Sample According to Characteristics of the current pregnancy.

%F                                          Variables

46%
20%
18%
10%
4%
2%

46
20
18
10
4
2

Medical diagnosis of current  preterm labor
Premature rupture of membranes
Preterm labor (no known cause)
Bleeding during pregnancy (antepartum hemorrhage)
Hypertensive disorders of pregnancy
Weak cervix (incompetent cervix)
Other

Table (3) Distribution of (100) Study Sample According to Impact of preterm labor on the neonatal of the 
current pregnancy.

%F*The impact of preterm labor on the neonatal

2%10Congenital anomalies of the fetus.

3%14Intrauterine fetus death

5%25Still birth

19%95Premature baby

16%80The neonate  admitted to the neonatal intensive care unit (NICU)

12%60 Respiratory Distress Syndrome   ( RDS)
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8%42Aneamia

18%88Low birth weight 

17%86Jaundice 

100%500Total

Cont... Table (3) Distribution of (100) Study Sample According to Impact of preterm labor on the neonatal 
of the current pregnancy.

Table (4) Distribution of (100) Study Sample 
According to Impact of preterm labor on the mother 
of the Current Pregnancy.

%F*The impact of preterm labor on 
the mother

31%78Anxiety

12%30Depression

36%90Fatigue 

21%54Fear 

100252Total 

Conclusion

The highest percentage of the study sample were 
within the age group (20-24 years). And women with 
high educational and economic level and more than half 
of the study sample were housewife, and residents in 
urban areas. The interval between the last pregnancy 
and current one year to two years. And that the cause 
of preterm labor from a medical point is the premature 
rupture of membrane. The study shows that the impact 
on the mother was anxiety and fatigue and the impact 
on neonatal was premature birth and low birth weight 
less than 2.500 gram and that there is a significance 
relationship between the medical causes preterm labor 
and mother and neonatal healthy.
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Abstract

Aim of this Study: Was to evaluate the effect of addition of Aluminum oxide (Al2O3) Nano fillers on some 
mechanical properties of VST 50F room temperature vulcanized maxillofacial silicone before and after 
(100 hours) of the artificial accelerated aging. The Nano Al2O3 was added in a concentrations of 1% and 
1.5% by weight to the VST 50F RTV maxillofacial silicone, the samples were tested for tear strength (ISO 
34 -1), tensile strength and percentage of elongation(ISO 37), shore A hardness and surface roughness(ISO 
7619) before and after artificial aging. The scanning electron microscope was used to assess the uniformity 
of Nano-fillers dispersion within the silicone matrix, while the FTIR was used to analyze the interaction of 
the Nano Al2O3 with the silicone. The SEM showed a well dispersion of the Nano-Al2O3 within the silicone 
matrix, there was no interaction between the Nano-Al2O3 and the silicone in the FTIR. The results before 
artificial aging showed highly significant increase in tear strength, tensile strength, shore A hardness and 
surface roughness tests, except for the percentage of elongation test that showed a significant decrease for 
1% and 1.5% group when compared to the control group.

Keywords: RTV maxillofacial silicone, Nano Al2O3, tear strength, tensile strength, shore A hardness, surface 
roughness.

Introduction

The maxillofacial silicone material which is now 
very widely used as a facial prostheses material have 
mechanical properties that depend on the degree of 
crosslinking, disturbed molecular weight and the 
presence of surface treated silica fillers 1. Some Nano 
fillers are added to the matrix of maxillofacial silicone to 
improve its properties 2. The aluminum oxide (Al2O3) as 
a Nano-fillers also known as alumina characterized by its 
fair chemical inertness, preferable dielectric properties 
and refractoriness 3. Researchers found that the facial 
prostheses have a short term durability and usually 
indicated for replacement frequently 4. In order to test 
the longevity of the maxillofacial prostheses materials 
an artificial aging usually done by using the weather 
O-meter device subjecting the material to conditions 
mimic the outdoor weathering conditions in accelerated 
way 5. The aim of this study was to evaluate the effect 
of addition of different concentrations (1% and 1.5%) 
by weight of Al2O3 Nano-fillers on tear strength, tensile 

strength, elongation percentage, shore A hardness and 
surface roughness of VST 50F maxillofacial silicone 
before and after 100 hours of artificial accelerated aging.

Materials and Method

The materials used in this study were the VST 50F 
RTV maxillofacial silicone elastomer(Factor II Inc., 
USA )and the Aluminum Oxide Nano fillers(40-60 nm).

Grouping of samples: Two main groups were 
prepared one before artificial accelerated aging and the 
other after 100 hours of artificial accelerated aging, in 
each one of them a 120 samples were fabricated, a 40 
samples for each reinforcement concentration(1% and 
1.5%) and 40 samples for 0%(control group), which 
were subdivided into four subgroups, each subgroup 
composed of 10 samples for each test(tear strength, 
tensile strength and percentage of elongation, shore A 
hardness and surface roughness tests).

DOI Number: 10.5958/0973-9130.2019.00421.3 
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Figure 1: (A)sample with access(B) sample after access 
removal

Testing mechanical properties: All these tests 
performed under a standardized condition of 23±2ºC 
temperature and 50±10% relative humidity RH 
according to ISO 23529, 2010 7. 

Tear strength test: According to the ASTM D624, 
2012 8, the samples had 90° angle in one side at the 
middle un nicked area with a tab ends. The samples 
clamped by the universal testing machine clamps 
(Laryee Technology Co., Ltd., China), and started to 
stretch the sample at a speed rate of 500mm/min until 
it breaks, the computer software recorded the maximum 
force at breakage then the tear strength calculated. 

Shore A hardness test: According to ASTM 
D2240-05 9, a square shape samples with a dimensions of 
25×25 mm and a thickness of 6 mm were prepared, then 
a digital shore A hardness durometer device (Laizhou 
Laihua Co., China) was used, the indenter would contact 
the silicone sample in 5 points, the average of the five 
readings would be the hardness value of this sample. 

Tensile strength and elongation percentage 
tests: According to ISO 37:2017 (10), the samples 

A

 Fabrication of the molds: A custom made 
plastic molds were fabricated using CNC machine, 
a transparent acrylic sheet with 2 mm ± 0.05 mm 
thickness was used in making the molds for tear and 
tensile strength specimens, while a 6 mm ± 0.05 mm 
thickness transparent acrylic sheet was used to fabricate 
the molds for hardness and roughness specimens, each 
mold consists of base, frame and cover parts in the same 
dimensions.

Preparation of samples: The VST 50F room 
temperature vulcanized maxillofacial silicone is a two 
parts platinum catalyzed, with a vinyl termination. 
The mixing ratio is done according to manufacturer 
instruction which consist of mixing the base (part A) 
with the cross-linking agent (part B) in a ratio of (10:1) 
by weight. The amounts of maxillofacial silicone and 
the Nano fillers are the same for the samples without 
accelerated aging and those which are subjected to 
accelerated aging. In all reinforcement concentration 
groups, the Al2O3 Nano fillers powder was added and 
weighed first by the electronic balance and then the 
required amount of the base(part A) is added over the 
Nano fillers then mixed for 10 minutes by the vacuum 
mixer, the speed of mixing was 360 rpm and the first 
three minutes were without vacuum to prevent the 
suction of the Nano fillers, then the vacuum was turned 
on until it reached the(-10 bar) value and started to mix 
for the remaining seven minutes. After these time periods 
the mixer is leaved to cool to the room temperature for 
about 5 minutes. Then the catalyst(part B) was added to 
the mixture 6, then returned back to the vacuum mixer to 
be mixed with vacuum for five minutes.

The homogenous silicone mixture was poured 
directly to the specimen spaces in the plastic molds, a 
hand pressure was used over the covers of the molds 
to allow the air bubbles and access material to go out 
through the borders of the molds, then a screws, nuts 
and G-clamps used to tighten the mold parts so a 
uniform and air bubble free samples were obtained. The 
screws and G-clamps were released after 24 hours and 
molds opened then the access material trimmed using 
dental scalpel and blade to get the final form of the test 
samples(Figure 1).
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Figure 1: (A)sample with access(B) sample after access 
removal

Testing mechanical properties: All these tests 
performed under a standardized condition of 23±2ºC 
temperature and 50±10% relative humidity RH 
according to ISO 23529, 2010 7. 

Tear strength test: According to the ASTM D624, 
2012 8, the samples had 90° angle in one side at the 
middle un nicked area with a tab ends. The samples 
clamped by the universal testing machine clamps 
(Laryee Technology Co., Ltd., China), and started to 
stretch the sample at a speed rate of 500mm/min until 
it breaks, the computer software recorded the maximum 
force at breakage then the tear strength calculated. 

Shore A hardness test: According to ASTM 
D2240-05 9, a square shape samples with a dimensions of 
25×25 mm and a thickness of 6 mm were prepared, then 
a digital shore A hardness durometer device (Laizhou 
Laihua Co., China) was used, the indenter would contact 
the silicone sample in 5 points, the average of the five 
readings would be the hardness value of this sample. 

Tensile strength and elongation percentage 
tests: According to ISO 37:2017 (10), the samples 

A

were fabricated with type 2 dump bell shape, a digital 
caliper used to measure the thickness and width of the 
sample. The samples then clamped by the universal 
testing machine clamps, the sample stretched at 500mm/
min speed rate until breakage, the computer software 
recorded the maximum force at breakage and the tensile 
strength was calculated. The initial sample length was 
measured at the ends of the narrow sample portion, 
the length of this area then measured after breakage 
of sample following testing and elongation percentage 
value was calculated. 

Surface roughness test: According to ISO 7619-
1: 2010 11, samples were similar to those of hardness 
samples and a surface roughness profilometer (ATER 
Co., San Diego, USA) with (0.01μm) accuracy was used, 
the profilometer stylus would touch the sample in three 
areas, the average of these three readings calculated and 
considered as the roughness value of this sample. 

SEM scanning: The dispersion of the Nano-fillers 
within the silicone matrix was examined by placing 
one sample for each added filler concentration and one 
sample without addition under the scanning electron 
microscope.

FTIR analysis: The interaction of the Nano-fillers 
with the silicone evaluated before and after artificial 

aging using the FTIR spectrometer (Bruker, Germany).

The statistical analysis: Was done using one-way 
ANOVA and post hoc tests.

Results and Discusion

For the results before aging, there were an increase 
in mechanical properties, except for elongation 
percentage after reinforcement. after aging, there were 
a decrease in some properties, while other properties 
increased after reinforcement(Tables 1). ANOVA test 
showed the difference between groups was highly 
significant(p < 0.01) for all properties tested before the 
artificial aging, while ANOVA test after 100 hours of 
artificial aging showed a non-significant differences 
for the tear strength and surface roughness tests and a 
highly significant differences for the tensile strength, 
percentage of elongation and the shore A hardness tests. 
the post hoc test showed a highly significant differences 
for the tear strength and shore A hardness, while for the 
tensile strength and elongation percentage also showed 
a highly significant differences except when compared 
the 1% with 1.5% group. The SEM results showed a 
well dispersion of the Nano-fillers within the silicone 
matrix(Figure2 and3), also for the FTIR results showed 
no interaction between the Al2O3 fillers and the silicone 
(Figure4 and5).

Table 1: Mean values of tests before and after artificial aging

     Tests

Groups

Tear strength
(N/mm)

Shore A hardness
(IU)

Surface 
roughness(µm)

Tensile strength 
(MPa)

Elongation 
percentage (%)

Before 
aging

After 
aging

Before 
aging

After 
aging

Before 
aging

After 
aging

Before 
aging

After 
aging

Before 
aging

After 
aging

Control 
0% Al2O3

24.400 21.560 26.350 28.130 .216 .261 5.051 4.885 784.800 782.000

1% Al2O3 26.580 21.745 27.720 31.200 .309 .392 5.710 5.695 713.900 699.200

1.5% 
Al2O3

27.900 22.476 29.400 31.730 .510 .407 5.824 5.818 651.700 687.300



961        Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4                  

Figure 2: SEM beforeAl2O3 addition

Figure 3: SEM afterAl2O3 addition

Figure 4: FTIR spectrumofsilicone without Nano Al2O3

The maxillofacial silicone manufacturers usually 
produce the silicone to the markets without 12. The 
mechanical properties of the facial silicone materials 
can be improved by addition of fillers, and the aluminum 
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Figure 4: FTIR spectrumofsilicone without Nano Al2O3 

 

The maxillofacial silicone manufacturers usually produce the silicone to the markets 

without 12. The mechanical properties of the facial silicone materials can be improved 

by addition of fillers, and the aluminum oxide (Al2O3) Nano-fillers had chosen because 

of its preferable properties of adequate hardness, preferable thermal characteristics and 

good dielectric properties 3.The longevity of the silicone facial prosthesis affected by 

the UV ray,discoloration,pollution and adhesive use,so the artificial aging used to test 

the longevity of the maxillofacial silicone elastomers 4. The result of this study before 

aging showed an increase in tear strength after reinforcement that may be due to The 

ability of the Nanoparticles to be trapped within the silicone matrix and in some 

polymer chains and then a 3D mesh formation would result in a physical interaction 

which my lead to increase the density of the silicone and the resistance to tear 13,14. Also 
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oxide (Al2O3) Nano-fillers had chosen because of its 
preferable properties of adequate hardness, preferable 
thermal characteristics and good dielectric properties 
3.The longevity of the silicone facial prosthesis affected 
by the UV ray,discoloration,pollution and adhesive 
use,so the artificial aging used to test the longevity of 
the maxillofacial silicone elastomers 4. The result of this 
study before aging showed an increase in tear strength 
after reinforcement that may be due to The ability of the 
Nanoparticles to be trapped within the silicone matrix and 
in some polymer chains and then a 3D mesh formation 
would result in a physical interaction which my lead to 
increase the density of the silicone and the resistance 
to tear 13,14. Also tensile strength increased before aging 
following reinforcement which may be due to presence 
of the Nano-fillers which will physically interact with 
the silicone matrix and increasing the strength of the 
polymer chains and prevent the sliding of these chains 
over each other’s 15. After100 hours of artificial aging 
the tear strength and tensile strength of the reinforced 
samples decreased which may be due to the nature of 
Aluminum oxide Nano-fillers which returned by the 
elevated temperature in the weather-Ometer chamber to 
the stable hexagonal phase which characterized by its 
stiffness and hardness, also may be due to the photo-
oxidation that result in the deterioration of the mechanical 
properties with the formation of degradation products 
which are free radicals that will utilize the oxygen and 
result in cross linking of the polymer chains 16,17. The 
surface roughness also increased before aging for the 
reinforced samples which may be caused by beginning 
of fillers to agglomerate on the samples surfaces with 
the increasing in concentration of added fillers, while 
after aging the surface roughness increased slightly for 
the reinforced samples which may be due to the material 
surface alteration caused by exposing the silicone 
samples surfaces to the weathering conditions within the 
weather-Ometer device for long time that result in micro 
cracks formation 18. Shore A hardness before aging also 
increased for the reinforced samples which may be due 
to The filler adherence to each other when increasing the 
filler concentrations made it fill the inter-aggregate areas 
within the silicone matrix so it will resist the indentation 
loads. Following aging the Hardness increased for the 
reinforced samples which may be due to the continuous 
polymerization of the RTV silicone as a result of 
silicone molecules exposure to the ultra violet ray, then 
a photochemical deterioration occurs as a result of the 
absorbed energy that increased the hardness. Finally, 
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the elongation percentage before aging deceased for 
the reinforced samples which may be due to restriction 
of flow and movement of the polymer matrix when the 
stretching forces increased, and as the areas of fillers 
would act as a stress concentration area it would initiate 
breakage earlier, after aging the elongation percentage 
decreased slightly for the reinforced groups which may 
be due to the same cause of tensile strength and tear 
strength decreasing following the aging. 

Conclusion

The reinforcement of VST 50F silicone with 
1% and 1.5% Nano Al2O3 improved some of the 
mechanical properties of silicone, while a deterioration 
in the mechanical properties occurred after 100 hours of 
artificial aging. Also from SEM it approved that the high 
shear vacuum mixer was an excellent method for Nano-
fillers dispersion within the silicone matrix.
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The Association between Dental Caries and Some Salivary 
Parameters in Xerostomic Hypertensive Patients
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Abstract

In this comparison study, as saliva from 70 xerostomic hypertensive patients and 30 healthy controls were 
collected. The caries severity (DMFS), salivary flow rate, colony counts of s.mutans and colony counts of 
c.albicans were determined. The results showed a significant decrease of salivary flow rate with a higher 
colony count of both s.mutans and c.albicans in xerostomic hypertensive group as compared with control 
group, the results revealed that the caries severity (D1-D4) and the saliva flow rate among the included 
groups in the present study. The results revealed that there is a weak negative relationship between the all 
caries severity grades D1, D2, D3 and D4 and the flow rate in the study group individuals. The correlation 
between the caries experience and the S. mutans in the two studied groups is displayed The findings 
revealed a weak negative relationship between the DS and the S. mutans, however, there was a positive 
relationship between the MS, FS and DMFS and the S. mutans.

Keywords: Dental caries, Xerostomia, Hypertension.

Introduction

Hypertension is a highly prevalent cardiovascular 
disease which is known as the silent killer (because it 
often affects target organs (kidney, heart, brain, eyes) 
before the appearance of clinical symptoms) and affects 
around one billion people worldwide 1-3. It is expected 
that the number of patients diagnosed with hypertension 
will be 1.56 billion by 2025 3. Seven million deaths 
annually happened because of hypertension 4 and is one 
of the primary hazard factors for cardiovascular disease 
mortality5. The disease is defined as systolic blood 
pressure (SBP) of 140 mmHg or diastolic blood pressure 
(DBP) ≥90 mmHg, or any patient being now prescribed 
antihypertensive medicine for the purpose of managing 
hypertension2. Furthermore, hypertension is defined as 
blood pressure readings raised on at least two cases with 
or without provocation 2. Even though more than 70% 
of hypertensive patients are aware of the disease, only 
23–49% is under treatment, and fewer (20%) achieving 
control Hypertension prevalence differs by race, age, 
education, and so forth. 

It has been reported that Individuals with xerostomia 
were also more likely to have symptoms of dental 
disease, sensory changes, and other oral symptoms. 
Ikebe et. al., 2001 examined the prevalence of apparent 

dry mouth amongst a group of independently living 
elderly people in Japan; they investigated that 37.8% 
had oral dryness on waking, however, merely 9.1% 
of them observed a subjective feeling of dry mouth 
during eating 6. A total of 41% of subjects had at least 
one of these symptoms. Interactions among the tooth, 
the microbial biofilm and sugars result in dental caries, 
other factors that play a role in such interactions are 
salivary and genetic influences 7. The dynamic caries 
process comprises of rapidly alternating times of 
tooth demineralization and remineralization, which, 
if net demineralization occurs over adequate time, 
consequences in the commencement of specific caries 
lesions at certain anatomical predilection sites on the 
teeth. It is well known that protective factors support 
remineralization and lesion arrest, and pathological 
factors shift the balance in the direction of dental caries 
and disease progression[8]. Over recent decades, it is 
seen by many authorities that the daily use of fluoride 
toothpaste was the main reason for the overall decline 
of caries worldwide. It has not been noticed any direct 
correlation between the extent of a caries lesion and 
whether pain and discomfort is felt. Traditionally, 
the clinical discovery of caries is performed through 
comprehensive visual inspection of clean teeth by 
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trained examiners using sharp pointed dental probes 9. 
In addition to other supportive diagnostic approaches 
such as dental radiographs that use to detect lesions in 
hidden sites, mainly those situated on the approximal 
tooth surfaces 8.

Materials and Method

A Mitis salivaris agar base(we obtained from 
HiMedia, India) , Cystine Trypticase Agar (CTA)(we 
obtained from bioMérieux, France ), Bacitracine antibiotic 
powder(we obtained from AppliChem, Germany), 
Gram stain solutions(germany),sucrose(france), 
mannitol(china), IgA Saliva ELISA KIT(LDN/ 
Germany), a-Amylase Saliva ELISA(LDN/ Germany), 
Human OPG(Osteoprotegerin) ELISA Kit (My 
biosource 2USA)

Method

The total sample consisted of  70 xerostomic 
hupertensive patients and 30 healthy control women 
aged 50_65 years,their age was recorded according to 
the last birthday 10 they were carefully informed about 
the aim of the investigation and they were freely allowed 
to  accept med. informed and ethical approval had been 
obtained.

Saliva Sample collection was made in early 
morning at time between 8am to 9 am. Subjects were 
instructed not to eat or drink for 3 hours in same day 
prior to sample collection. Around 1-3 ml of whole 
un-stimulated saliva was collected simply by drooling 
into sterilized graduated tubes. The collected saliva was 
homogenized by Vortex mixer for two minutes. Tenfold  
steps  of  serial  dilutions  were prepared using sterile 
phosphate buffer  saline,  0.1 ml  was  withdrawn  from  
each  dilution (10-1 ,10-2 ,10-3,10-4 ,10-5) and spread  by  
using  sterile microbiological spreader on the  plates of 
MSB  agar.

The plates  were  incubated  anaerobically by using 
a gas  pack  supplied  in an  anaerobic  jar  for  48 hrs,  
at 37◦C  followed  by  aerobic  incubation  for  24hrs,  at 
37◦C  this experiment was  done in  duplicate.

Results and Discusion

Caries severity among the two studied groups 
(hypertensive and healthy individuals) is illustrated in 
Table 1 and Figure 1. Results showed that the highest 
value of the mean number of decayed teeth was among 
the control group as compared to study group, Highly 
significant differences have been found in D1 (p˂0.01), 
significant in D2 (p˂0.05), marginal significant in D3 
and not significant in D4 (p˃0.05).

Table 1:  Descriptive and statistical test of Caries severity (D1, D2, D3 and D4) among test Groups

Variables

Groups
Statistical Test

Study Control

Min. Max. Mean ±SD Min. Max. Mean ±SD T df P value

D1 1.0 10.0 5.414 2.312 2.0 12.0 6.833 1.877 2.966 98 .004**

D2 .0 7.0 3.700 1.921 2.0 9.0 4.733 2.050 2.416 98 .018*

D3 .0 8.0 2.914 1.847 1.0 8.0 3.700 1.725 1.987 98 .050^

D4 .0 7.0 2.114 1.861 .0 6.0 2.500 1.570 .993 98 .323#

The relationship between the caries severity (D1-
D4) and the saliva flow rate among the included groups 
was studied. The results revealed that there is a weak 
negative relationship between the all caries severity 

grades D1, D2, D3 and D4 and the flow rate in the 
study group individuals (the xerostomic hypertensive 
patients) without any significant differences p ˃0.05. 
In regards to the control group, the results indicated 
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a weak relationship between the D3 and the flow rate 
with no significant difference p ˃0.05, while the other 
grades D1, D2 and D4 gives a positive relationship 
with the flow rate without significant differences p 
˃0.05.

Table (2): Correlation between Caries severity 
and Flow rate among tested groups

Groups FR

r p

Study

D1 -.111 .360

D2 -.153 .206

D3 -.125 .302

D4 -.002 .984

Control

D1 .066 .727

D2 .050 .793

D3 -.023 .903

D4 .086 .650

The correlation between the caries experience and 
the S. mutans in the two studied groups is displayed 
in Table 2. The findings revealed a weak negative 
relationship between the DS and the S. mutans, however, 
there was a positive relationship between the MS, 
FS and DMFS and the S. mutans in the hypertensive 
patients with no significant differences.  In comparison, 
the control group shows a strong positive relationship 
between the DS (with highly significant difference p˂ 
0.01) and DMFS (with significant difference p˂ 0.05) 
in compare to the S. mutans. MS has a weak negative 
correlation with the S. mutans and FS shows a 
positive correlation with S. mutans with no significant 
differences.

Table (3): Correlation between Caries severity 
and viable count of S.mutans (cfu/ml)by groups

Groups
r

S.Mutans (cfu/ml)

p

patient

D1 .022 .857

D2 .071 .560

D3 -.113 .354

D4 -.033 .785

Control

D1 .658 .000**

D2 .410 .024*

D3 .182 .335

D4 .046 .810

The correlation between the caries experience 
and the S. mutans count in the two studied groups is 
displayed in Table 3, the findings revealed a weak 
negative relationship between the DS and the S. mutans, 
however, there was a positive relationship between 
the MS, FS and DMFS and the S. mutans in the 
xerostomic hypertensive patients with no significant 
differences.  In comparison, the control group shows 
a strong positive relationship between the DS (with 
highly significant difference p˂ 0.01) and DMFS (with 
significant difference p˂ 0.05) with colony count of S. 
mutans. MS has a weak negative correlation with the 
S. mutans and FS shows a positive correlation with S. 
mutans with no significant differences.  

Table (4): Correlation between Caries severity 
and Candida Albicans by groups.

Groups
r

Candida Albicans

p

patient

D1 -.091 .454

D2 -.281 .018*

D3 -.216 .072

D4 -.279 .020*

Control

D1 .567 .001**

D2 .275 .141

D3 .133 .483

D4 -.011 .953

The results of the correlation between Candida 
albicans and caries experience in two studied group 
have been illustrated in Table 4, In study group, 
a negative relationship has been detected with a 

Cont... Table (3): Correlation between Caries 
severity and viable count of S.mutans (cfu/ml)by 
groups
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significancy (for DS and DMFS) and also negative 
relationship in the control group for MS and FS 
and positive forDMFS and significant positive for 
DS(p≤0.05). The caries, attrition, erosion are observed 
in some individuals included in this research and absent 
in some individuals. Caries severity was estimated 
depending on the lesion severity (depth) scales (D1-4 
MFS) according to specific criteria described by 11. In the 
current study, D1-D4 were generally higher in control 
group than in the study group with highly significant at 
p<0.01 for D1, significant at p<0.05 for D2, Marginal 
significant for D3 and not significant at p>0.05. The 
Procedure of dental caries is dependent upon biological 
factors that are found within dental plaque and saliva 12. 
Relationship between the caries severity (D1-D4) and 
the saliva flow rate among the included groups in the 
present study. The results revealed that there is a weak 
negative relationship between the all caries severity 
grades D1, D2, D3 and D4 and the flow rate in the study 
group individuals (the hypertensive patients) without 
any significant differences p ˃0.05. In regards to the 
control group, the results indicated a weak relationship 
between the D3 and the flow rate with no significant 
difference p ˃0.05, while the other grades D1, D2 
and D4 gives a positive relationship with the flow 
rate without significant differences p ˃0.05. These 
findings indicate definitive relationship between the 
parameters involved in this table. It has been detected 
that subjects with high dental caries have lower level 
of most salivary parameters such as flow rate, pH and 
salivary viscosity13. In regards to the correlation study 
between the Candida albicans and the caries severity 
shows the study group reveals a strong negative 
association between D2 and D4 and the prevalence of 
Candida albicans. D1 and D3 show a weak negative 
relationship with Candida albicans p. In comparision, 
the control group shows a strong positive relationship 
between D1 and Candida albicans (p˂0.01) and 
positive relationship between D2 and D3 and Candida 
albicans with no significant differences (p˃0.05). D4 
reveals a weak negative relationship with Candida 
albicans with no significant differences. Candida 
yeast is a saprophytic microorganism that liable on 
predisposing elements, however, it can be pathogenic 
microorganism that can lead to death 14.

Conclusion

Caries severity showed different value in 
xerostomic hypertensive and control   patients that 

may be related to diet style and low salivaflow rate and 
therefore low s.mutans count and this variability related 
to people’s oral care and the drugs used for treatment of 
hypertension,also person,s oral care diffrenet from one 
to another person. 
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Abstract

Objective: The aim of the study was to evaluate the effectiveness of an educational program on the physical 
and health status of patients with rheumatoid arthritis treated with biological therapy. A quasi-experimental 
design was carried out in the Outpatient Clinics for Rheumatology at AL- Baghdad and Yarmouk Teaching 
Hospitals, the present study started from 21nd January 2018 to 1st June 2019, A non –probability (purposive) 
sample of (80) adult (male and female) patients divided into two groups, (40) patients are assigned to as case 
group was exposed to the educational program, the remaining (40) patients assigned to the control group 
which are not exposed to the educational Program, and who attend to Outpatient Clinics for Rheumatology 
The collected data included demographic variables, Health Assessment Questionnaire Disability Index 
(HAQ‐DI), and Arthritis Impact Measurement Scale 2 (AIMS-2SF). The. SPSS 23 was used for data analysis. 
Mean, SD, t: Independent sample t-test, t: Paired-Sample t test, and ANOVA test, compare means were used 
to analyze the collected data. Level of significance was the threshold at p<0.05.  There was a statistically 
significant decrease in physical disability for patients in the case group compared with the control group. (p 
≤ 0.05).

Keywords: Rheumatoid Arthritis; Education Program; Health Status.

Introduction

Rheumatoid arthritis (RA) is a systemic chronic 
inflammatory disease characterized by joint swelling, 
joint tenderness and destruction of synovial joints, 
potentially leading to severe disability and premature 
mortality. (1) RA   affects   approximately 1% of the   
adult    population   worldwide   and is more   common 
in female than in male (female: male, 3:1).  Although    
RA   may present at any age, the typical age of onset 
in women is the late childbearing years; in men, RA 
develops more often   in the 6th to 8th decades. (2) The 
cause of RA is unknown. Genetic, environmental, 
hormonal, immunologic, and infectious factors may 
play significant role. Socioeconomically, psychological, 
and lifestyle factors (eg, tobacco use, the main 
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environmental risk) may influence disease outcome. 
(3) RA has a negative impact on individuals’ physical 
and psychological functioning, which contributes 
significantly to the burden of disease. (4)

The primary goal of treatment is to suppress 
disease activity, thus preventing structural damage 
and optimizing function and social participation. (5) 
The recommendations of European League Against 
Rheumatism (EULAR) for management of early arthritis 
focus on 12 key points including pharmacological 
and nonpharmacological interventions like education 
programs, which including exercises programs, joint 
protection, diet and nonmedical pain management, et. 
(6) Patient education can be defined as planned organized 
learning experiences designed to support and enable 
people to manage life with their condition and optimize 
their health and well-being. (7) 

Patient education has been recommended as an 
integral part of management in RA as this prepares 
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the patient to undertake self-management activities 
and adhere to all their treatments. (8) One study showed 
that disease activity was significantly lower in the 
education group after 3 years than at baseline and was 
significantly better than in the control group. (9) Similar 
to other study, which demonstrated that significant 
improvements in behavior, pain, and disability after 
patient education interventions and significant decreases 
in the laboratory values were reported in the case group, 
while no difference was reported in the control group. 
(10) and the therapeutic exercises programs for patients 
with early rheumatoid arthritis is effective in improving 
the functional status, grip strength and pain relief. (11) 
considered role of the rheumatology nurses providing 
education for patients. (12) and European League against 
Rheumatism (EULAR) recommendations for the role of 
the nurse in inflammatory arthritis. (13) Also, in the field 
of rheumatology, individual patient education is often 
delivered by nurses. 14,15

Methodology

Design of the Study: A quasi-experimental design 
has been carried out to determine the effectiveness of an 
education program, on the physical and health status of 
patients with rheumatoid arthritis treated with bilogical 
thearpy in outpatient Clinics for Rheumatology at AL- 
Baghdad and Yarmouk Teaching Hospitals, the present 
study started from 21nd January 2018 to 1st June 2019, 
A non –probability (purposive) sample of (80) adult 
patients who are diagnosed by Rheumatoid Arthritis, 
these patients have met the study criteria and they are 
divided into two groups, (40) patients are assigned to 
as case group was exposed to the educational program, 
the remaining (40) patients have been assigned to the 
control group who share the same criteria of selection 
for the case group and are not exposed to the educational 
Program.   

Instrument: For the purpose of data collection, a 
questionnaire was used, which consists of three parts, 
first part concerning the demographic data form that 
included the gender, age, level of education, marital 
status, occupational status and monthly income of the 
patient, the second part concerning to evaluate the 
effectiveness of the education program on the physical 

disability in the time of taking biological therapy for 
the patients with rheumatoid arthritis. The Health 
Assessment Questionnaire Disability Index (HAQ‐DI) 
(16), was used to collect data from RA patients, which was 
translated into local language “Arabic”. The HAQ‐DI 
contains 20 items measuring physical disabilities in 8 
categories of daily living: dressing and grooming, rising, 
eating, walking, hygiene, reach, grip, and activities 17 
Each item of the HAQ‐DI is scored on a 4‐point rating 
scale from 0 (without any difficulty) to 3 (unable to do). 
The overall HAQ‐DI score is calculated by summing and 
averaging the highest item score of each category when 
at least 6 categories are completed. (18) The overall score 
ranges from 0 to 3 where scores of 0 to 1 are generally 
considered to represent mild to moderate disability, 1 to 
2 moderate to severe disability, and 2 to 3 severe to very 
severe disability 19 the third part regarding to evaluate 
the effectiveness of the education program on the health 
status. the Arthritis Impact Measurement Scales-short 
form (AIMS-2SF) used widely for measuring health 
status in patients with rheumatic diseases 20 which 
consists of 26 questions on a Likert scale from 1 to 5 
(1 for never and 5 for always). The instrument has 5 
domains: physical status, emotional status, symptoms, 
social interactions, and role functionality. (21) The validity 
of the checklist was determined through presenting it to 
(21) specialist experts and its reliability was determined 
through   using Cronbach’s alpha coefficient. Finally, 
the test–retest reliability of The Health Assessment 
Questionnaire Disability Index, the Arthritis Impact 
Measurement Scales-short form and 10 patients were 
assessed twice in four-week intervals.

Data collection: The study was implemented in the 
outpatient clinics for Rheumatology at AL- Baghdad and 
Yarmouk Teaching Hospitals, the patients who met the 
study criteria, were approached in the study, the patients 
were invited to participate in the study and explain the 
study objectives.

Statistical Analysis: The data analysis through 
use a descriptive statistical analysis procedures and 
inferential analysis procedures (SPSS 23).
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Results and Discusion

Table (1) Comparison of the Physical disability in Pre and Post-test for the Control Group. 

Domains Periods N Means S.D t D.F P.value Sig

Dressing & grooming
Pre 40 2.11 0.57

2.618 39 0.013 S
Post 40 1.65 0.83

Arising
Pre 40 2.27 0.64

3.410 39 0.002 S
Post 40 1.75 0.73

Eating
Pre 40 2.16 0.64

2.904 39 0.006 S
Post 40 1.76 0.53

Walking
Pre 40 2.20 0.64

1.391 39 0.172 N.S
Post 40 2.01 0.51

Hygiene
Pre 40 2.13 0.58

3.070 39 0.004 S
Post 40 1.73 0.43

Reach
Pre 40 2.25 0.70

0.990 39 0.328 N.S
Post 40 2.07 0.70

Grip
Pre 40 1.91 0.54

0.445 39 0.659 N.S
Post 40 1.86 0.48

Activity
Pre 40 1.84 0.48

1.389 39 0.173 N.S
Post 40 2.00 0.53

N: number, SD: standard deviation, t: Paired-Sample t test, D.F: degree of freedom, Sig.: Significance, N.S: No-
Significant at p>0.05, S: Significant at p<0.05. 

Table (1) shows that there is a significant difference between pre and post-test for Physical disability domains 
(Dressing & grooming, Arising, Eating and Hygiene domains) while there are no significant differences between 
pre and post-test for Physical disability domains (walking, reach, grip, activity) at p equal or less than 0.05 when 
analyzed by Paired-Samples t-test.    

Table (2) Comparison of the physical disability in Pre and Post-test for the Study Group.   

Domains Periods N Means S.D t D.F P.value Sig

Dressing & grooming
Pre 40 1.675 0.85

5.706 39 0.000 H.S
Post 40 0.787 0.49

Arising
Pre 40 1.787 0.70

5.826 39 0.000 H.S
Post 40 0.97 0.68

Eating
Pre 40 1.79 0.53

9.101 39 0.000 H.S
Post 40 0.80 0.41

Walking
Pre 40 1.85 0.55

10.67 39 0.000 H.S
Post 40 0.47 0.46

Hygiene
Pre 40 1.74 0.44

12.90 39 0.000 H.S
Post 40 0.50 0.47
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Domains Periods N Means S.D t D.F P.value Sig

Reach
Pre 40 1.93 0.67

8.08 39 0.000 H.S
Post 40 0.73 0.57

Grip
Pre 40 2.05 0.31

13.54 39 0.000 H.S
Post 40 0.71 0.57

Activity
Pre 40 1.85 0.50

11.26 39 0.000 H.S
Post 40 0.62 0.50

N: number, SD: standard deviation, t: Paired-Sample t test, D.F: degree of freedom, Sig.: Significance, N.S: No-
Significant at p>0.05, S: Significant at p<0.05, H.S: high Significant.

Table (2) shows that there is a high significant differences between pre and post-test of all Physical disability 
domains at p equal or less than 0.05 when analyzed by Paired-Samples t-test.

Table (3) Comparison of the health status in Pre and Post-test for the Control Group. 

Domains Periods N Means S.D t D.F P.value Sig

Physical
Pre 40 1.74 0.24

0.694 39 0.492 N.S
Post 40 1.77 0.22

Symptoms
Pre 40 1.68 0.32

1.290 39 0.205 N.S
Post 40 1.63 0.31

Affect
Pre 40 1.81 0.37

0.099 39 0.921 N.S
Post 40 1.80 0.44

Social interaction
Pre 40 1.98 0.39

0.510 39 0.613 N.S
Post 40 2.02 0.38

Role
Pre 40 1.95 0.47

1.388 39 0.173 N.S
Post 40 1.85 0.50

N: number, SD: standard deviation, T: Paired-Samples T Test, D.F: degree of freedom, Sig.: Significance, N.S: 
No-Significant at p>0.05, S: Significant at p<0.05. 

Table (3) shows that there are no significant differences between pre and posttest of all Health status domains at 
p equal or less than 0.05 when analyzed by Paired-Samples t-test.

Table (4) Comparison of the health status in Pre and Posttest for the Study Group. 

Domains Periods N Means S.D t D.F P.value Sig

Physical
Pre 40 1.75 0.25

32.78 39 0.000 H.S
Post 40 4.13 0.42

Symptoms
Pre 40 1.66 0.31

18.35 39 0.000 H.S
Post 40 4.13 0.82

Affect
Pre 40 1.80 0.40

23.23 39 0.000 H.S
Post 40 4.28 0.54

Social interaction
Pre 40 1.88 0.46

21.29 39 0.000 H.S
Post 40 4.20 0.53

Role
Pre 40 1.83 0.51

16.01 39 0.000 H.S
Post 40 4.18 0.73

Cont... Table (2) Comparison of the physical disability in Pre and Post-test for the Study Group.   
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N: number, SD: standard deviation, T: Paired-Samples 
T Test, D.F: degree of freedom, Sig.: Significance, N.S: 
No-Significant at p>0.05, S: Significant at p<0.05, H.S: 
high Significant.

Table (4) shows that the high significant differences 
between pre and post-test of all Health status domains 
at p equal or less than 0.05 when analyzed by Paired-
Samples t-test. Throughout the course of data analysis, 
the results indicate that less than half of the sample in the 
case group were in the age group (40-49) years old and 
mean age is (2.85 ± 0.975); while about thirty percent of 
patients in the control group were in the age group (50- 
59) years and the mean age is (3.02 ± 1.143). This is 
in accordance with another study, which mentioned that 
RA affects usually people who are more than 40 years 
of age & starts usually after middle age as other AIDs, 
RA starts after 40 years due to many reasons that lead to 
depression of the immunity as stress, thymic depression, 
exposure to different antigens as smoking (tobacco), 
drugs and chemicals which leads to activation of auto-
reactive lymphocytes that interact with self-antigen. 
22,23,24. The current study showed that female to male 
ratio was 3:1. Approximately three quarters (70.0%) 
of patients in the case group are female and more than 
three quarters (75.0%) of Patients in the control group 
are female. This results in accordance with studies 
conducted by 24 they reported that more than half of the 
patients in the study group are female.

Conclusion

It can be concluded that education programs, could 
improve the physical disability, health status and reduce 
pain in the patients with RA. 
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Abstract

The theme of the present research was to investigate the capacity of zein nanopartic*les conjugated with 
silver ions (Ag0+) in the inhibition of both E. coli and Candida albicans development. Both Escherichia 
coli (knownas E. coli) and Candida albicans are widely speared not only in human body and found in 
various subtypes in human pathology. E. coli (a large group of diverse bacteria) is found everywhere in the 
environment, foods, and intestines of people and animals.  A similar presence has also the fungi Candida 
albicans in the human body. Its occurrence is normal but in certain conditions the speed and capacity of 
multiplication can lead diseases manly in organisms with low immunity systems. From long time in history, 
silver is recognized as antimicrobial agent and in the recent times, silver nanoparticles have been demonstrated 
to be both antifungal and antibacterial agent1 . Besides there is the potential of zein nanoparticles  in the 
process of nanoencapsulation in different composite patterns  (gold(Au),  silver (Ag) , cobalt ferrite (CoFe) 
, iron (III), pyrophosphate (FePPi), magnetite (mag), and many others ) were tested over the time and the 
results were promising for future enhancements of the methods with wide practical uses

Key words: Candida fungi, E. coli bacteria, nanoparticles.

Introduction

Many researches had been made regarding the 
aggregation of zein in aqueous ethanol dispersions 
1. Very detailed and comprehensive results were 
presented in the article published by Lorina Bisharat, 
Alberto Berardi, Diego Romano Perinelli, Giulia 
Bonacucina, Luca Casettari, Marco Cespi, Hatim 
S.AlKhatib, Giovanni F.Palmieri called “Aggregation 
of zein in aqueous ethanol dispersions: effect on cast 
film properties” the experiments lead were focusing on 
the effects of different zein concentrations in ethanol 
on temperature levels regarding its dispersion 2. The 
interest regarding nanoparticles is growing because 
of the properties they provide being small size and 
allowing high coverage regarding the surfaces. The 
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composite nanoparticles on the other hand can increase 
their potential offering increased stability. When zein 
particles are loaded with negative charged nanoparticles 
3, sub-micron dimensions zein-protein are generated. The 
features of this particles of zein composite, of different 
divisions,  shapes and content are mainly related to their 
stability on longer periods considering conditions (also 
water) that others nanoparticles do not carry the same 
stability 4. Being hydrophobic nature and having high 
biocompatibility, its potential use is tremendous from 
drugs/medicines producing up to application in food 
industry, medicine, fabrics  has increased the focus on 
it recently. Patel et al. have shown that the stability 
could be increased by coating the zein particles with 
sodium caseinate 5. But different incorporation can be 
made regarding the nanoparticles into the zein protein 
pattern: gold (Au), silver (Ag), cobalt ferrite (CoFe), 
iron (III), pyrophosphate (FePPi), magnetite (mag), and 
many others. Previous similar researches made, like the 
one entitled Optimum Conditions for the Fabrication 
of Zein/Ag Composite Nanoparticles from Ethanol/

DOI Number: 10.5958/0973-9130.2019.00424.9 
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H2O Co-Solvents Using Electrospinning2 have shown 
that that Ag nanoparticles significantly enhanced the 
thermal stability of the zein nanoparticles while zein/
Ag composite nanoparticles performed better than the 
pure zein nanoparticles against bacterial growth.  The 
researchers suggested that their results can lead to 
interesting possibilities regarding exploration of zein/
Ag composite nanoparticles 7. 

A similar pattern is followed also in the present 
research the aim being to study the inhibition of candida 
albicans fungi and E. coli bacteria in zein nanoparticles 
conjugated with silver ions. 

Materials and Method 

The materials used for nanoparticles (NP) 
preparation were:Zein (purchased from Sigma USA) 
with a protein content of 91.3% (w/w), Soy lecithin, 1:2 
(S-100, 94% phosphatidylcholine), Absolute ethanol 
(purchased from Sigma Aldrich DE)  (70- 96%), AgNO3 
-  1.4 g.  The methods used for the preparation of both 
primary zein nanoparticles and conjugated nanoparticles 
are mainly based on the literature review and previous 
similar experiments using however different times 
of processing and different laboratory equipment. 
Nanoparticles were synthesized by adding 1 g zein was 
dissolved in 100 mL 96% (v/v) ethanol-water solution 
with ultrasonic machine stirring for 1 h. Afterwards the 
corresponding quantity of soy lecithin was added to the 
zein solution, under continuous stirring with ultrasonic 
machine Branson 2510 for 30 min, drop by drop keeping 
 

the constant 1:2 zein to soy lecithin ratio. Liquid AgNO3 
silver mixed with ethanol was added to the solution drop 
by drop (10 ml ethanol absolute 96% concentration and 
12.5 mil silver AgNO3). The tube containing the mixture 
of the above listed obtained elements was left opened 
in Heidolph Titramax 100 from evening till morning at 
600 rmp in order to allow ethanol vaporous to evaporate 
from the solution. After the 12 hours the solution was 
transferred into dialysis bags. The dialysis bags it was 
placed in 5 liters of distilled water and left one day (24 
hours) and meanwhile during the 24 hours period the 
distilled water was changed two times. For all time 
interval water containing the dialysis bags was kept in 
the fridge at 40C. Once the 24 hours passed the next step 
was to transfer the mixture solution from the dialysis 
bag into 50 ml tubes that were placed into the freezer 
at -30C0 for 15 minutes. Afterwards the transfer of the 
samples was made to lyophilization machine Christ - 
Alpha 1-4 LSC plus set in many dry mode/phase for 48 
hours to be transformed into powder 8-10.

Results and Discusion

 The samples were viewed to the electronic 
microscope and the size of nanoparticles could be 
observed. The type of nanoparticles was irregular 
as different sizes were noticed. On the nanoparticles 
measurements with EDS were performed. The results 
are evidenced in the below figures. In the figures 4 and 
5 below it can be noticed the microscopic view of zein 
nanoparticles (Fig. 2) and pure zein (control) (Fig.1)

 

   
 

Fig. 1 Pure Zein + Lecithin particles   - Microscopic view 

 

  
 

Fig. 2 Microscopic view of Ag+ and zein nanoparticles  

 

Fig. 1 Pure Zein + Lecithin particles   -  Microscopic view
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Fig. 2 Microscopic view of Ag+ and zein nanoparticles 

 

   
 

Fig. 1 Pure Zein + Lecithin particles   - Microscopic view 

 

  
 

Fig. 2 Microscopic view of Ag+ and zein nanoparticles  

 

Fig. 3 EDS – Measurements  Zein + Lecithin particles 
(control)

Fig. 4 EDS – Measurements of Ag+ and zein nanoparticles 
(result)

Inhibition power of Ag+ and zein nanoparticles was 
tested on bacteria E.coli and fungi Candida albicans. 
The results showed a good inhibition potential of the 
nanoparticles in different concentrations of solution. 

Conclusion

Besides there is the potential of zein nanoparticles  in 
the process of nanoencapsulation in different composite 
patterns  (gold(Au),  silver (Ag) , cobalt ferrite (CoFe) , 
iron (III), pyrophosphate (FePPi), magnetite (mag), and 
many others ) were tested over the time and the results 
were promising for future enhancements of the methods 
with wide practical uses . In the present research the 
focus is only on silver and zein nanoencapsulation 
properties vs antibacterial and anti-fungi infections.  
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Abstract

The study also aims to determine levels of academic stress of undergraduate nursing students, and finding 
the difference between males and females in their response to academic stress. Two parts questionnaires 
was used to fulfil the study objectives. The first part includes student’s sociodemographic information. The 
second part is the “the Academic stress inventory scale”. to assess an academic stress level. The finding 
indicates that the academic stress about (70%) of students experienced moderate level of academic stress 
whereas; about (30%) had sever academic stress.  The findings showed statistically significant relationships 
were found between academic stress and some demographic variables. Based on the study results academic 
stress is critical issue that needs close attention to minimize the expected impact on student’s academic 
performance, because of the fact that academic stress and some demographic variables significantly corelated 
in this study. Therefore, it is important to raise awareness of faculty members about the alarming level of 
stress among students to help them find new ways of supporting their students. Additionally, teaching and 
encouraging students to use more effective stress management strategies to minimize the risk of academic 
stress. 

Keywords: academic stress, nursing students

Introduction 

The college period is a nerve-racking time for many 
students as they adapt to new educational and social 
environments 1. The college may be more troublesome 
for international students who have additional tension 
in learning the different cultural and language values   
of the new country of education as well as academic 
preparation. With the accumulation of stress factors, the 
individual’s ability to adapt or re-adapt can be depleted, 
resulting in the depletion of his or her physical or 
psychological resources 2. In contrast, there is a growing 
likelihood that physical illness or psychological disorder 
will follow 1 Stress is a relationship between individuals 
and their environment. Stress refers to the relationship 
with the environment that a person values   as being 
relevant to his or her well-being and where the demand 
or adaptation resources available are better maintained 
2. Academic stress refers to unpleasant psychological 
situations that occur as a result of expectations by 
parents, teachers, peers and family members to achieve 
significant educational outcomes by the student, 

parents’ pressure on school achievement, the education 
system, homework, homework, etc. Academic stress is 
an intellectual and psychological stress associated with 
some expected frustration associated with academic 
failure or even awareness of the possibility of such 
failure 3. The researchers have long been searching for 
academic stress among students, and researchers have 
identified stressors are a huge number of educational 
duties, competition with other students, fear of failure, 
and poor relationships with other students or lecturers. 
Academic problems have been identified as the most 
common source of stress experienced by students. 
Family stress such as divorce, personal conflicts and 
maternal depression lead to stress in adolescents, leading 
to deterioration in performance 3,4     

Materials and Method

A descriptive-correlational analytic study.  This 
design was carried out in order to attain the purposes 
of the study by using an assessment technique on 
undergraduate nursing students. The chosen period for 
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assessing the effect of self -esteem on academic stress was 
from 10th June, 2018 to 11th February, 2019. A study was 
conducted at Middle-Euphrates Region in Iraq, which 
is a group of four Iraqi provinces (Babylon, Al-Kufa, 
Kerbala, and Al-Qadisiah Province); each province has 
one nursing college. The subjects of current study were 
selected from all the nursing colleges of the Middle-
Euphrates Region. Target population, a convenient 
sample of 600 consenting nursing students was chosen 
out of a total of (1600) nursing students in the four 
nursing colleges in the Middle Euphrates Region. The 
selected study sample was used to reflect the general 
characteristics of target population and to improve a 
generalizability of study results. An acceptable sample 
size for similar studies is 182 students, according to 
Cohen’s method that determines the sample size when 
the total population size is known Grove et al., (2012). 
The inclusion criteria for this study were developed 
from the research problem and research purpose. The 
inclusion criteria were as follows: first, the age of the 
all participants is 18 -25. Second “Nursing students 
who refused to participate in the study were excluded. 
Third those above 25 years (whose entry into nursing 
college is by special acceptance)”. Instruments used 
in the study are an assessment tool, viz., an academic 
stress inventory of the university student’s questionnaire 
were accepted and modified by the researcher to assess 
academic stress among the nursing students. The 
final copy of the instrument consists of the following 
parts. The first part includes students’ demographic 
information, including the age of participants, gender, 
class, residence, parents’ occupation and monthly 
family income. In addition, there is another question 
related to the career interest (choice of nursing college 
was my desire), providing for a yes or no answer. The 
second part includes The Academic Stress Inventory 
in a University Student’s Questionnaire, to assess the 
level of academic stress among undergraduate nursing 
students, a scale of 34 items was used and called “the 
Academic stress inventory scale”. The Academic Stress 
Inventory includes seven domains, with a total of 34 
items. The scale domains are Stress from teachers, stress 
from results, stress of studying in group, stress from the 
test, self-inflicted stress, peer stress, and stress of time 
management. This tool is rated on a four-point Likert 
scale, ranging from completely agree=4 to completely 
disagree=1. 

Results and Discusion

Table (1) shows that the most study subjects with 
moderate academic stress (68.5). And second level of 
academic stress was Sever (30.2). lastly with regard 
the mild level is (1.3). this result considers an indicator 
for severity of academic stress. Table (2) shows of Chi-
square analysis that was run to determine the association 
between the nursing collegians academic stress and their 
demographic data. The study results indicate that there is 
a significant association between the nursing collegians 
academic stress and their gender and academic year at 
p-value less than 0.05. while there is a non-significant 
association with the other demographic data at p-value 
more than 0.05. in table (3) The independent sample 
t-test was run to determine the difference between the 
male and female in response to academic stress. the 
study results indicate that there is a high significant 
difference between male and female in response 
to academic stress. and with respect to the statistical 
mean, the study results indicate that the female exhibit 
academic stress more than male students.  Lastly in 
table (4) the analysis of variance was used to find group 
mean difference between academic years in response 
to academic stress. A previous table shows that there 
is a high-significant difference in nursing students’ 
academic stress according to their academic year. Based 
on the statistical mean, the study results indicate that 
the students in second academic year perceive a more 
academic stress compared with those in other academic 
years with a mean score equal to 1.88.

Table (1) Overall Assessment of the Nursing 
Students’ Academic Stress  

Academic 
stress levels Frequency Percentage

Prevalence 
rate of sever 
academic stress

Mild 8 1.3

30.2%
Moderate 411 68.5

Sever 181 30.2

Total 600 100.0

Overall calculated mean (1.8), DR (1.2) equal to 40% 
defection*
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Table (2) Mean Difference (Independent Sample T-Test) in Nursing Students’ Academic Stress According 
to their Gender

Main Domain Gender N Mean Std. Deviation T-Value D.F. P-Value

Academic stress 

Male 137 1.7022 0.38314

3.744 598 0.001
HS

Female 463 1.8441 0.39146

Table (3) Mean Difference (ANOVA) in Nursing Students’ Academic Stress According to their Academic 
Year

Academic year N Mean Std. Deviation F p-value

First year 118 1.8200 .36726

13.360 0.001
HS

Second year 259 1.8871 .40490

Third year 129 1.8098 .36494

Four year 94 1.5961 .35792

Total 600 1.8117 .39380

 The present study assessed the academic stress 
levels for meeting study objectives. Study findings 
identified that the biggest part of the population 
(68.5%) had a moderate level of stress linked with the 
academic performance. A significant portion (30.2%) of 
the population reported severe academic stress. These 
findings reveal that stress is a major issue of concern 
among nursing students 5. This agrees with the findings 
of Zegeye et al., (2018) that focused on studying stress 
among postgraduate students. Researchers stated that 
academic- related stressor domain was the main source 
of stress among (53.2%) students. Moreover, a local 
study by Mohammed (2016), targeted academic stress 
among undergraduate students of Nursing College 
of University of Baghdad, and found that students 
experience moderate level of stress as a result of the lack 
of academic knowledge and nursing skills (98.7%), from 
much academic homework (54%), and clinical setting. 
In other words, the nature of the practice setting makes 
it as a source of stress for students due to their role as 
frontline professionals, who spend long hours caring 
for patients with different healthcare needs. Another 
explanation for students’ academic stress is revealed by 
studies by 6,7 who found that most of the students usually 
experience moderate levels of academic stress due to 

their concern about exams, class overload, paucity of 
time to study and lack of motivation. In a similar study 
conducted in Bangladesh, 8 found in their study an overall 
prevalence of stress in 54% of the study population. 
Misra, (2000), an American student, reported higher 
self-imposed stressors and Alsulami greater behavioral 
reactions to stressors than international students. This is 
similar to the results of, Zegeye et al., (2018) that Health 
Science Preparatory Program (HSPP) students have an 
academic stress perception of 8.37 (SD = 4.641), which 
is considered to be high when compared to a similar 
study, by Gurbinder (2011), which found a mean scale for 
assessing academic stress (SAAS) score for high school 
students at 5.05. Also, Taha and Amr (2012), showed 
that 38.7% of the medical college students experience 
stressors.  For assessing stress levels among university 
students, Abouserie, (1994) measured psychological 
stress sources and their effects on the biological and 
academic scope among 202 undergraduate students. 
The results showed that the major stress resources 
among students were examinations and waiting for 
the test results. This might explain the congruency 
between this finding and those of this study. In addition 
to the main purpose, this study also aimed to address 
the gap in nursing literature regarding the relationship 
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between academic stress levels and the demographic 
variables of nursing students.  The study indicated a 
major difference in the response of the participants to 
academic stress, from the aspect of gender. The t-test 
(as shown in table 10), specifically indicated that 
female participants are more prone to a higher level 
of academic stress, compared to their male colleagues 
(t=3.744, p= 0.001). This result agrees with the findings 
of the study of Rahardjo (2014), that male students tend 
to have higher psychological well-being, compared to 
female students 9. Additionally, the result of Bhansali 
(2008) who studied the difference between male and 
female students’ response to academic stress indicated 
that anxiety was more prevalent in female students 
than males. The author mentioned that academic 
stress can be a result of being confused at balancing 
academic requirements and achieving personal needs 
that align with their stage of development, reflecting 
Erickson’s theory of human development: “adolescence 
is a connecting stage between childhood fantasies and 
practical adult world.”   Also, the findings of the present 
study go along with those of several studies targeting the 
difference among gender groups in response to academic 
stress. All the studies revealed a significant  10 correlation 
between student gender and academic stress, in which 
female students experience more academic stress than 
male students. An explanation further made by Yılmaz 
(2016) that stress among female students is related to 
the unexpected circumstances females might experience 
in the practice settings, such as experiencing death cases 
or making a medical error, while, male students tend to 
have a higher level of self-confidence. They reported 
that the first-year students experience a higher degree 
of academic stress due to academic factors such as new 
12-16, challenging and potentially increased academic 
demands, which required considerable adjustment and 
new experiences 11. The present findings represent that 
the highest level of academic stress was among second 
year students, which might be related to the significant 
increase in the number of educational requirements 
comparing to the first academic year. Against this, 
fourth-year students showed a low level of academic 
stress, which may be due to the adaptation with the new 
situation, responsibilities, and students being successful 
in benefiting from academic resources 17-19.

Conclusion

Despite that most of the students have academic 
stress is still critical issue that needs close attention to 

minimize the expected impact on student’s academic 
performance, because of the fact that academic stress 
and some demographic variables significantly corelated 
in this study. In addition to the academic circumstances 
can have an impact on the level of academic stress 
among academic students such as teachers’ expectations, 
family expectations, and course workload.    
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Abstract

Objective(s): to assess of hemophilic teenagers life style and its treatment upon the life style of hemophilic 
teenagers and find out the relationship between hemophilic teenagers life style & their demographic 
characteristic. A descriptive study was conducted in the blood diseases center in Al Basrah from15of 
October 2018 to 12 of March 2019. Non-probability [purposive] sample of [32] patients age [10-22] years 
with hemophilia hospitalized for management were selected. Data were analyzed by using frequencies, 
percentages, mean of score, Pearson correlation, and multi-regression analysis. The data was collected 
through questionnaire and semi-structured interviews. The data were described statistically and analyzed 
through use of the descriptive and inferential statistical analysis procedures. The results of the study indicated 
that the one third of the sample were[16-20] years represent[56.3%]of the total sample and [75%]of the 
sample were graduated from primary school,[ 93.7% ]of the sample have  1-2   affected brothers,[56.6%]
of the sample were unemployed, and [71.9%]of hemophilic teenagers were from family of moderate level 
of socioeconomic states[SES]. Over half [56.3%  ]of the hemophilic adolescents suffer from the knee joint 
which is the most affected part by bleeding ,[ 68.75% ]suffer from bruises, and[ 53.1%] have a family history 
of hemophilia.

Key wards: Assessment, Life Style, Teenagers, Hemophilia.

Introduction

The  impact  of  chronic  illness is  a major  burden 
on both the individual patient and society, it may 
affect the quality of  life and  impair schooling and 
work. Hemophilia is one of the chronic diseases which 
interferes with the individuals usual activities and has 
an impact on his physiological, psychological and 
social functioning. It’s an inherited interference with 
blood coagulation (1). There are numerous hemophilia 
types, each involving deficiency of a different blood 
coagulation factors; classic hemophilia “type A” is 
caused by the lack of  factor eight (VIII), it is the most 
common and usually most severe type of hemophilia, 
Christmas disease “type B” and “type C” hemophilia 
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are cause by the lack of factor IX and XI respectively. 
Mentioned that adolescents is a period of transition 
from childhood to adulthood and important dramatic 
changes in psychological and physical as a chronic 
illness significantly interfere with these demands (2). 
Adolescents have emotional coping  problems such as: 
anxiety, fear, depression, loneliness, low self-esteem, 
they are worried about their future life choices and the 
stress that is associated with the diagnosis and treatment 
of long term illnesses and late complications powerfully 
interfere with their activities of daily life (3). Lifestyle 
is expressed in both work and leisure behavior patterns 
and (on an individual basis) in activities, attitudes, 
interests, opinions, values, and allocation of income. 
It also reflects people’s self-image or self-concept; the 
way they see themselves and believe they are seen by 
the others. Lifestyle is a composite of motivations, 
needs, and wants and is influenced by factors such as 
culture, family, reference groups, and social class. The 
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analysis of consumer life styles (called psychographics) 
is an important factor in determining how consumers 
make their purchase decisions (4).

Methodology

Study Design: A descriptive study design was 
conducted on adolescents having hemophilia age range 
between 12 years up to 22 years. Data collection started 
from December 10th, 2018 through January 10th, 2019 in 
order to assess hemophilic teenagers’ lifestyle.

Study Sample: A purposive “non–probability” 
sample of (32) patients age (12-22) years with diagnosed 
hemophilia for management were selected from the 
patients who visit the center.

The Study Instruments: Data were obtained by 
the investigators who interviewed hemophilia teenagers 
and filled out the questionnaire which is designed for the 
purposes of this study and consisted of three parts and a 
covering sheet that includes statement to introduce the 
investigator and purpose of the study. Each hemophilic 
adolescent took approximately (20-30 minutes) to 
respond to the questionnaire and answer them.

The questionnaire format consists of two parts: 

Part I: Sample Demographic Characteristic:

This part includes two sections:

Section I: Hemophilic Teenagers’ Demographic 
Data: It included demographic data concerning the 
respondents’ general characteristic of age, educational 
level, total number of sisters and brothers, number of 
carrier sisters and occupational status.

Section II: Disease Related Information: It 
includes items concerning  hemophilia disease itself 
such as, bleeding  parts at the first  time of  diagnosis, 
age at on set, which joint more exposed  to bleeding, 
severity of  the disease  depending  on factors  rate taken 
from the patient’s report  in the hemophilic  center of  
hereditary  disease.

Part II: Assessment of Hemophilic Teenagers’ 
Lifestyle Questionnaire:     This questionnaire is 
comprised of structured (125 items) concerning 7 
domains.

These domains and their sub-domains are:

1•Physical domain (23 items) it is  composed(3) 

sub-domains which includes: pain, sleep and relaxation, 
mobility and transportation, all of  these  items explained  
how  the disease affects  the physical  characteristic  of  
hemophilic  adolescents.

2•Dietary Habits (10 items) related  to meals that 
content of  protein, fat, carbohydrate, vitamins and 
mineral, such as milk, meat, fish, fruit, vegetable which  
help  in the growth.

3•Independent domain (17 items) it is composed of 
(3) sub domains which includes: work (employability), 
school achievement, functional and daily activities.

4•Psychological domain (30 items) comprised of 
(5) sub domains related to positive feeling, negative 
feeling which includes: mood, feel of pleasure, fear and 
anxiety, hopeless and depression, harmony with others.

5•Social domain (20 items) which includes 
relationship with others, such as: parents, brothers, 
sisters, or friend.

6•Recreational and Sportage activities (17 items) 

7•Religious domain (8 items) it consists of (2) sub-
domains: positive and negative beliefs.

The lifestyle scale (125 items) were rated  according 
to a 3-pointslikert  scale  as (agree, I don’t know, 
disagree ) and the rate of scores as 3 for agree  and 2 for 
I don’t know  and 1 for disagree. The total scores ranged 
from (125-375) the lowest score explains no effects on 
Lifestyle.

Data collection: the investigators collected data by 
questionnaire and semi-structured interview technique 
used with hemophilic teenager, after taking the initial 
consent of each adolescent to participate in the study. 
The process started from 10th of December 2018 until the 
10th of January 2019. An approximately (20-30) minutes 
spends with each hemophilic adolescent to complete the 
interview and filling of the questionnaire format. 

Rating and Scoring of the Questionnaire Format

The items have been rated and scored according 
to the following patterns: Three point Likert scales is 
used for rating the items as always =3, sometimes =2, 
never =1, for all items. Except the sub-domains of 
positive feeling and social support which rated reverse 
for always =1, sometimes =2, never=3. The lowest score 
explains no effects on QoL domain while the highest 
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score reflects the effects of ALL upon QoL domain of 
teenagers.

Data Analyses: The data of the present study 
were analyzed by using the Statistical Package for the 
Social Sciences (SPSS) for windows, version 20. The 
descriptive statistical measures of frequency, percent, 
Mean, Standard Deviation and the Weighted Mean were 
applied. Linear regression was applied as an inferential 
statistical measure. 

The mean of score calculated according to the 
following equation:

Mean of Score: 

n
Sf

n
Sf

n
SfMS 332211 ×

+
×

+
×

=  ,            f = 

Frequency, S = score,  n = Sample size

A mean of score of  1.5 was considered low; (1.5-
2.5) was considered moderate and 2.5 was considered 
high.

Multiple Linear Regression: Polite and Hungler 
(5) mentioned that multiple regression the correlation 
between two variable dependent variable (x) and 
independent variable (y) more than one variable.

Results And Discusion

The participants’ mean age (SD) is (17.8 ± 4.9), 

more than the half of them are within the age group 16-
20 years-old age (n= 18; 56.3%), the majority of them 
still enroll in schools (n = 24; 75.0%), more than two 
fifth of them are preparatory school students (n = 13; 
40.6%), the most reasons of leaving school as they 
reported is illness (n = 7; 21.9%), more than one third 
of them have 3-4 brothers (n = 14; 34.8%), a half of 
them have 1-2 sisters (n = 16; 50.0%), the vast majority 
of them reported that they have 1-2 brothers and 
sisters (n = 30; 93.7%), the mostly ill person relative 
to the father is “the uncle” (n = 6; 46.2%), the mostly 
ill person relative to the mother is “the uncle” (n = 7; 
43.8%), the occupation of most of them is “not working 
student” (n = 21; 65.6%), the occupation of more than 
the third of participants’ fathers is employed (n = 12; 
37.5%), the occupation of most of participants’ mothers 
is housewife (n = 21; 65.6%), more than one fifth of 
participants’ fathers is intermediate school graduate (n = 
7; 21.9%), more than one third of participants’ mothers 
is primary school graduate (n = 12; 37.5%), the majority 
of families is nuclear (n = 27; 84.4%), less than the 
half of participants’ families have 4-6 persons (n = 15; 
46.9%), the number of home rooms for the majority of 
participants is 2-4 rooms (n = 23; 71.9%), the majority 
of participants’ families have their own homes (n = 22; 
68.8%), and more than one third of participants reported 
that the onset age is < one year (n = 12; 37.5%).       

Table (1): Participants Medical History

Variables Items
Yes No

Freq. % Freq. %

1.
The most affected 
joint

Elbow 15 46.9 17 53.1

Ankle 12 37.5 20 62.5

Knee 18 56.3 14 43.8

2. Site of bleeding

Postpartum hemorrhage (via umbilici) 6 18.8 26 81.3

Circumcision 0 0.0 32 100.0

Bleeding through the mouth 6 18.8 26 81.3

 Bleeding on trauma 22 68.75 10 31.25

Impact with something 21 65.6 11 34.4
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3. Causes of bleeding

Unhealthy diet 4 12.5 28 87.5

Accidents in home, school and work 21 65.6 11 34.4

Rigorous exercise 14 43.8 18 56.3

Violence in the street, home and School 11 34.4 21 65.6

Difficulty in accessing health care Services 7 21.9 25 78.1

Loss of family member 2 6.3 30 93.8

4. Severity of Illness

Items Frequency %

Mild 5 15.6

Moderate 17 53.1

Severe 10 31.3

No. : Number, F : frequency , % : percentage *Yes= 7 second degree+4 third degree

Table (1) demonstrates that the most affected joint is the knee (n = 18; 56.3%), the mostly reported site of 
bleeding is bleeding on trauma (n = 22; 68.75%), more than the half of participants reported that that their illness is 
moderate in severity (n = 17; 53.1%), and most of participants reported that most of the causes of bleeding is accident 
in home, school and work (n = 21; 65.6%). 

Table (2): Mean, Standard Deviation, Weighted Mean and Relative Sufficiency of Participants’ Physical 
Aspect

List Items M (SD) Weighted Mean Relative Sufficiency

Pain

1. The pain that I experience is permanent 2.2 ± 0.9 11.8 0.70

2. The pain that I experience is not severe 2.0 ± 0.9 10.8 0.83

3. I experience joint stiffness 2.0 ± 1.0 10.5 0.70

Sleeping and Relaxation

4. I’ve nightmares 2.1 ± 1.0 11.5 0.68

Mobility and Transportation

5. I feel embarrassed because of my slow steps 2.2 ± 0.9 11.8 0.70

Cont... Table (1): Participants Medical History

Table (2) reveals that the most affecting item among 
the sub-domain of pain is “The pain that I experience 
is not severe” (relative sufficiency = 0.83), the most 
affecting item among the sub-domain of sleeping and 
relaxation is “I’ve nightmares” (relative sufficiency = 
0.68), the most affecting item among the sub-domain 
of mobility and transportation is “I feel embarrassed 
because of my slow steps” (relative sufficiency = 0.70).     

Throughout the course of the present study, and as 
it has been shown in table (1) , that the majority of study 

participants are within the age group 16-20 years-old 
age (n= 18; 56.3%)the majority of them still enroll in 
schools (n = 24; 75.0%), more than two fifth of them 
are preparatory school students (n = 13; 40.6%), and the 
most reason of leaving school is illness (n = 7; 21.9%), 
the vast majority of them have 1-2 brothers and sisters (n 
= 30; 93.7%), the mostly ill person relative to the father 
is “the uncle” (n = 6; 46.2%),while the mostly ill person 
relative to the mother is “the uncle” (n = 7; 43.8%), the 
majority of study participants are “not working (n = 21; 
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65.6%). Regarding the occupation of parent, more than 
the third of participants’ fathers is employed (n = 12; 
37.5%), and the occupation of most of their mothers 
is housewife (n = 21; 65.6%). In respect to parent’s 
education, more than one fifth of participants’ fathers 
is intermediate school graduate (n = 7; 21.9%), while 
more than one third of participants’ mothers is primary 
school graduate (n = 12; 37.5%). Moreover, relating to 
the type of family, the majority of families is nuclear (n 
= 27; 84.4%), less than the half of participants’ families 
have 4-6 persons (n = 15; 46.9%), the number of home 
rooms for the majority of rooms (n = 23; 71.9%), the 
majority of participants’ families have their own homes 
(n = 22; 68.8%). Compliance with treatment is also a 
major to concern to prevent the long term complications 
of the disease. In this age group hemophilic adolescents 
are more exposed to injuries which lead to visiting 
the hemophilia center for treatment (7). The highest 
percentage of hemophilic adolescents (75%) graduated 
from primary school, more than half of them are 
suffering from more than usual absence from school and 
this may interrupt the educational process and limit their 
activities (8). Hemophiliac adolescents miss significantly 
more school days than their healthy counterparts  this 
indicated that hemophilia disease had a significant 
impact on the lives of the teenagers’ students in the 
community. In respect to adolescent siblings the majority 
of teenagers have 1-2 brothers and also 1-2 sisters 
(9). The result shows that the majority of participant 
experience with not severe pain (relative sufficiency 
= 0.83), while other finding indicate that the majority 
of their sample(74.2%)feel pain especially when doing 
anything during the period of bleeding in the joints that 
restricted their movement, they suffer from repeated 
hemorrhage and this represent(75.8%)of the sample 
(10). Regarding pain, bleeding episode, disease severity 
in hemophilia patients are important consequences 
and lead to impairment of life style in hemophilia 
adolescents (11). Regarding sleeping, the majority of 
participants have nightmares” (relative sufficiency = 
0.68),this finding is supported by Manocchia et al who 
reported that there is a direct association between sleep 
problem and decrements in health related quality of 
life ,sleep problem may be a significant  confounding 
factor in the interpretation of health outcome among 
patients with chronic disease .regarding mobility and 
transportation , the majority of participants embarrassed 
because of their slow steps” (relative sufficiency = 0.70).
these results indicated that the patient with hemophilia 

may have a problem with quality of life rather than other 
patients who should be encouraged to live a normal  life 
and they only need to be aware of the potential danger 
of trauma (12).    Examine the validity and reliability 
of the Dutch Arthritis Impact Scale of Individual with 
severe hemophilia on the life style domains, he found 
that the physical health component and life style were 
significantly correlated(pearson’s 0.53), these data 
support the validity and reliability of the physical 
aspects of the patients with  severe hemophilia (13).

Conclusion

The finding of the study have approved that there is 
a highly significant association between the hemophilia 
and its treatment and the educational level, affected 
brothers, bleeding part, disease severity as well as, a 
significant association with SES.
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Abstract

The study aim to: Assess parental feeding practices of the children with autism. Creating new standard 
growth curve concerning BMI with reference to autistic child’s body mass index. Identify the association 
between parental feeding practices and demographic variables of parents, and the association between 
parental feeding practices and demographic variables of children with autism. Investigating the relationship 
between parental feeding practices and body mass index (BMI) for autistic children. descriptive design 
was made on parents of autistic child in Baghdad city. In our study, out of n=100 autistic children with his 
parents in centers of autism, Analysis of such characteristics presents that most of the autism children are 
early school age males and they have not been diagnosed for longtime period. Those, who have first and 
second orders among their siblings, are accounted for almost one third of them. Their parents are middle age 
adults, who have marriage at the age of (30-34) years old. Throughout the course of data analysis, the study 
findings depict that healthy feeding practices are affected by father’s and mother’s age, married age, family 
type and mother’s occupation.

Key Word: Parental Feeding Practices, Autistic Child, Body Mass Index.

Introduction 

As key members of the healthcare team, nurses 
have a responsibility to ensure competent and 
environmentally safe patient care 1. There are many 
an abnormal situations and crises as well as economic 
sanctions (1990-2003), and American occupation 2. 
Autism spectrum disorder (ASD), is recognized by the 
World Health Organization as a growing global public 
health concern and may represent some of the greatest 
burden of disease in children and adolescents 3. It has a 
broad range of presentation and levels of severity, with 
a worldwide median prevalence of 62 per 10,000 4, and 
a prevalence rate within Europe of about 1 per 100 or 
higher 5. The Diagnostic and Statistical Manual of mental 
disorders, fourth edition (DSM.IV-TR, 2000), classified 
autistic disorder among the pervasive developmental 
disorders (PDD). The pervasive developmental 
disorders has been removed and replaced with general 
term of autism spectrum disorders in the Diagnostic and 
Statistical Manual-fifth edition (DSM-5) 6. Most recent 
statistics from the center for disease control (CDC) 
predict one in 150 children will be diagnosed with ASD 

severe enough that it will disrupt their everyday lives 7. 
The variability in number of children diagnosed with an 
ASD differed between different places. Autism is more 
common in boy than girl. Boys are 3to 5 times more 
likely to have autism than girl, but there is no significant 
difference among races, geographical locations, or 
socioeconomic levels 8. Recent CDC autism prevalence 
data indicate that, as of 2015, this total population figure 
could be as high as one in 45 children .Two factors that 
are known to be risks in ASD and potentially influence 
growth are food selectivity behavior and gastrointestinal 
health status 9. Selective dietary intake could play a 
significant role in the growth status of children with 
ASD. Children with ASD are more likely to have food 
selectivity and feeding issues resulting in challenging 
behaviors surrounding food intake than their typically 
developing peers 10. Problem food behaviors in autistic 
children include such actions as refusing foods, throwing 
tantrums or arguing about food, hiding or stealing food, 
and comfort eating , Furthermore, behaviors that indicate 
early dieting or those that might be precursors to binge 
eating are of concern in children and any relationships 

DOI Number: 10.5958/0973-9130.2019.00579.6 



991        Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4                  

with parental feeding practices need to be determined 
11. Parental restriction, as perceived by the child, was 
associated with higher levels of restrained eating in a 
study of 7-12 year old children, and this was moderated 
by child weight where the association was stronger 
for overweight children 12. Parental feeding practices 
might also be influenced by home food availability. 
While many studies that have included a measure of 
food availability have also investigated a few parental 
feeding practices, including parental modelling, parental 
support, and encouragement for healthy eating, very few 
have looked at the associations between these factors 13. 
Fruit and vegetable availability was shown to positively 
correlate with parental modelling, encouragement and 
support 14.

Methodology

Study design: A descriptive design was 
made on parents of autistic child in Baghdad city from 
the period of   3 November to 28 April 2019. The study 
was carried out to assess the parental feeding practices 
that have an autistic child and to determine autistic 
child’s body mass index. 

Study Sample: A non-probability (convenience) 
sample of 100 autistic children with100 of their parents 
(father and mother) were selected from the rehabilitation 
centers when they attend their children. 

Study Instrument: A questionnaire is constructed 
for the purpose of the study throughout a review of 
relevant literature, consultation from panel of experts 
and related studies. It composed of three parts:

Part I: Socio-Demographic Characteristics of 
autistic children and their parents’

It includes demographic characteristics concerning 
the autistic children like: gender, age, child age at 
diagnosis, child ranking among the sibling, type of 
treatment and presence of another autistic child in 
the family, It includes demographic characteristics of 
parents’ such as age, mother age at child birth, marital 
status, Accommodation environment, Family Type and 
socioeconomic status which contain level of education, 
occupation, crowding index and property.

Part II: feeding practices followed by parents 
towards autistic child

The Feeding Practices Questionnaire was developed 

to assess feeding practices, Based on previous 
questionnaires and it were Submitted to a committee 
of experts in various fields. Minor changes have been 
made to some elements, such as rewriting their text. 
These changes were made in accordance with expert 
suggestions.

This part is consists of (30) item concerning 3 
domains distributed as the following: 

1- Behavioral feeding domain: it describes the 
behavior of autistic children and the nutrition provided 
to them by parents and contains (10) items.

2- Healthy feeding domain: it describes healthy 
nutrition and healthy food provided to autism child by 
parents and contains (7) items.

3- Guidance feeding domain: it describes 
encouragement and teaching autistic child to take 
regular feeding by parents and contains (13) items.

      It is recorded according to the likert standards 
of 5 points: (1 = always, 2 = Mostly, 3 = sometimes, 4 = 
rarely, 5 = never).

Part III: Body Mass Index.

In order to create a qualitative addition in this study 
of impact obesity in children of autism, illustrated 
growth curve charts of the BMI for males and females of 
autistic children respectively by application polynomial 
of cubic regression equation which represents the best 
fitted line 13.

Data Collection: Before starting the process data 
collection, the researcher had made the arrangements 
required concerning the study, parents of autistic children 
agreement for participation in the study was obtained. 
The data were collected for the present study during 
the period from 3ed January to 28th march 2019, through 
the utilization of the self-administrative technique as a 
mean of data collection.

Statistical analysis: Data were analyzed using the 
Statistical Package for Social Science (SPSS), version 
24 for Windows©. Descriptive statistical measures of 
frequency, percentage, mean, and standard deviation 
were used to demonstrate the participants’ socio-
demographic characteristics.  Inferential statistical 
measure of A-Binomial examination to test the 
difference in frequency distributed observed from two 
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nominal / ordinal scale categories and there is no restriction on the expected results by 50%  15.

Results and Discusion

Table (1): Distribution of the Autism Children According to their Body Mass Index

Variable Groups Frequency  Percent Cum. C.S. (*)

[P-value]

Body Mass Index
(BMI)

Obese 9 9 9

χ2= 49.460
P=0.000
HS

Overweight 26 26 35

Normal weight 65 65 100

(*) HS: Highly Significant at P<0.01; Statistical hypothesis based on Testing based on One-Sample Chi-
Square test (χ2)  

Results out of this table reveal that most of the children have normal weight (65%), some of them have overweight 
(26%), and few of them are obese (9%). In addition, there is highly significant comparison among them.

Table (2): Overall Evaluation of the Studied Main Domains of Parents’ Responses Concerning the Feeding 
Practices 

Main Domains Frequency GMS PSD Min. Max. Range GRS Ev.

Behavioral feeding domain 100 2.80 0.22 2.10 3.30 1.20 55.94 M

Healthy feeding domain 100 3.66 0.20 3.10 4.10 1.00 73.20 M

Guidance feeding domain 100 3.55 0.16 3.20 3.80 0.60 70.94 M

Overall Evaluation 100 3.33 0.11 3.10 3.57 0.47 66.69 M

Ev. : Evaluation, L= Low (20 – 46.66), M= Moderate (46.67 – 73.33), H= High (73.34– 100),. GMS: Grand/Global 
Mean of Score; PSD: Pooled Standard Deviation; GRS: Grand/Global Relative Sufficiency

An overall evaluation with reference to studied subjects concerning impact of parental feeding practices on 
autistic child’s body mass index at autistic centers, results shows a moderate level barely border to high evaluation 
level.
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Table (3): Relationships between Autism Children’s Socio-demographic Characteristics and Feeding 
Practices Main Domains

Autism Children’s
Socio-demographic Characteristics C.S. (*)
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Gender (Children)
C.C. 0.184 0.102 0.139 0.047

P-value 0.061 0.304 0.159 0.640

Age Groups (Children)
C.C. 0.124 0.196 0.125 0.081

P-value 0.669 0.262 0.663 0.881

Child’s age at diagnosis
C.C. 0.051 0.034 0.200 0.079

P-value 0.609 0.736 0.041 0.430

Child order within the family
C.C. 0.192 0.165 0.236 0.080

P-value 0.280 0.423 0.117 0.885

Presence/Absence of autism child in the family
C.C. 0.233 0.114 0.090 0.098

P-value 0.016 0.251 0.368 0.327

(*)  HS: Highly Significant at P≤0.01; S: Significant at P≤0.05; NS: Not Significant at P>0.05

Results out of this table indicate that there is significant relationship between behavioral feeding and the presence 
and absence of autism child. In addition, there is significant relationship between guidance feeding and child’s age 
at diagnosis.

Table (4): Relationships between Parents’ Feeding Practices and Autism Children’s Body Mass Index

Parameter C.S. (*)
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BMI
C.C. 0.174 0.071 0.071 0.168

P-value 0.210 0.777 0.776 0.234
(*)  NS: Not Significant at P>0.05

Results out of this table reveal that there is no significant relationship between parents’ feeding practices and 
autism children’s body mass index.
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The study results indicate that autism does not 
influence that much children’s body mass index. So, more 
than half of the children have normal weight (65%), just 
some of them have overweight (26%), and few of them 
are experiencing obesity (9%). As a result, there is highly 
significant comparison among them (Table.2). This result 
was incongruent with Bicer & Alsaffar who reported that 
the common of the children remained obesity (58.5%). 
Such overall evaluation depicts that all the domains of 
parents’ feeding practices of behavioral feeding, healthy 
feeding and guidance feeding are moderate (Table.3). 
This level of evaluation is very obvious in the moderate 
and low mean of scores on items of behavioral feeding 
domain; high and moderate mean of scores on items of 
healthy feeding domain and high and moderate mean 
of scores on items of guidance feeding.  Given’ the 
part of parental feeding’ practice in founding children’s 
consumption conducts, understanding foundations of 
individual alterations in feeding’ performs is significant. 
A study examine the role of some mental variables (i.e., 
parents perceived responsible for child’s intake, parental 
insights of the child’s mass, and parents’ private eating 
decorations) in individuals differences’ in a change of 
feeding applies in France and the United States.Parents 
of kindergarten-aged children comprehensive studies in 
a cross sectional training. Double cultural circumstances 
(i.e., United’ States, n=97, parents; and France’,, n=122 
parent) are involved to evaluate the irritable-cultural 
generalizable of the results. Checking was associated 
with parents’ perceived responsible for child’s intake, 
parental restrained eating and parents’ desire for their 
child to be thinner, especially in France. Restraint 
for weight causes is more prevailing’ in France and 
was related with parents’ professed duty for Childs’ 
ingestion, insight of child’s body’ bulk, and parents 
restrain consumption. Parentally used of nutrition for 
non-nutritive resolves is more prevailing’s in the United 
States and were connected with parental’ unrestrained or 
emotive eating’. Lastly, parents’ apparent responsibility 
for child consumption is strong related to child regulator 
over feed, instruction about nutrition’s, encouragement 
of stability, and variability and showing. These relations 
between mental variables and parents feeding practice 
hut light on the foundations of individuals alterations in 
feeding’ performs and suggest likely opportunities for 
interference when nourishing practices’ are suboptimal. 
Throughout the sequence of such analysis, the study 
confirms that parents’ behavioral feeding practices 
are pretentious by absence/presence of autism child 

and the guidance feeding practices are influenced by 
child’s diagnosis with autism (Table 4). This result 
was congruent with Williams and his colleagues, in the 
United States.  The current study recognizes dimensions 
of nourishing practice use by parents’ of children 
mentioned for feeding difficulties. These proportions 
were derivative from parent described used of 17 
feeding performs. This studies compares’ these parent 
dimension with child variable (age, sex, diagnosed 
of autism, medical situations) as predictor of three 
processes of feeding complications: weight position, 
food variety, and meal behavior difficulties. Participants 
involved a medical sample of 240 teenagers with feeding 
difficulties. Outcomes indicate that only child’s variable 
predict weight position, while together dimension of 
parent nurturing practice and child variables’ predict 
food variability and meal behavior difficulties. Analysis 
for such relationships manifests that autism children’s 
weight is not considered as factor that can be predisposed 
by their parents’ feeding practices of behavioral feeding, 
healthy feeding and guidance feeding 16, 17. The body 
mass index (BMI) of 164 children, aged 4–18 years 
attendance four autism therapy centers in Istanbul, 
Turkey, was resolute and evaluated using the BMI-
for-age percentage charts through the World Health 
Organization.

Conclusion

The study findings demonstrate that more than half 
of autism children have normal weight; some of them 
have overweight and few of them have obesity. Overall 
evaluation of the domains of parents’ feeding practices 
of behavioral feeding, healthy feeding and guidance 
feeding shows that such practices have experienced 
moderate level of performance. Also confirms that the 
older the parents the better are the feeding practices 
and the older the age of marriage the better the feeding 
practices. Besides, being parents of nuclear family 
increases the prospect of presenting much better feeding 
practices and being housewife is presenting greater 
coincidental for best feeding practices. And approves 
that parents’ behavioral feeding practices are pretentious 
by absence/presence of autism child and the guidance 
feeding practices are inclined by child’s diagnosis 
with autism. Then autism children’s weight gain is not 
influenced by parents’ feeding practices of behavioral 
feeding, healthy feeding and guidance feeding.
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Abstract

Diarrhea is not a disease; it is a symptom associated with several diseases. Therefore, there are many 
things to consider determining the cause of the infection; the causes of diarrhea should be identified and 
treated properly to avoid any risk to the child’s life.  The study aimed to assess mothers’ knowledge toward 
home health care to children under (5 years) old who have mild diarrhea and to find out the relationship 
between mothers’ knowledge for home health care to children with mild diarrhea and mothers’ demographic 
characteristics such as (age, and level of education). A descriptive study was conducted in Kerbala Pediatric 
Teaching Hospital from (20/6/2017) to (25/5/2018). A purposive “non-probability” sample of (500) mothers 
had been children with mild diarrhea who were reviewed the pediatrics teaching hospital and the primary 
health care center and AL –Hure primary health care center. The finding of the study demonstrated there was 
accepted statistical percentage between mothers’ knowledge and mothers’ demographic characteristics such 
as (age, and level of education).  

Keywords: Knowledge, Health Care, Children, Mothers, Mild Diarrhea.

Introduction

Diarrhea is a change in bowel habit for the 
individual child resulting in substantially more frequent 
and/or looser stools even though changes in frequency 
of bowel movements and looseness of stools can vary 
independently of each other, changes  usually occur 
in both [1,2]. Diarrhea caused by intestinal bacterial 
infection, the set of microorganisms causing diarrhea 
include E. coli, Salmonella, Shigella, Campylobacter, 
Yersinia, vibrio, and Clostridium. Rotavirus is one of 
the most common causes of acute diarrhea by viral 
infections [3-5]. The parasite that caused diarrhea include 
Giardia lamblia, Entamoeba histolytica, Cyclospora 
cayetanensis and Cryptosporidium. Food intolerances 
may be causes diarrhea; Some people are unable to 
digest some component of food, such as lactose - the 
sugar found in milk, or gluten found in wheat and barley. 
Reaction to medicines, some kinds of antibiotics (such 
as clindamycin, cephalosporins, sulfonamids), laxatives 
and antacids can be the causes of diarrhea. Intestinal 
diseases like inflammatory bowel disease or celiac 
disease. Functional bowel disorders, such as irritable 

bowel syndrome, in which the intestines do not work 
normally. the diarrhea classified as: Severe diarrhea 
means having more than (10) loose, watery stools in a 
single day (24 hours); Moderate diarrhea means having 
more than a few but not more than (10) diarrhea stools 
in a day; Mild diarrhea means having a few diarrhea 
stools in a day [4,6,7]. The most serious complication is 
dehydration which occurs when there is an excessive 
loss of fluids and minerals (electrolytes) from the body, 
with vomiting, the drought becomes more severe.  
Control of diarrheal diseases, including breastfeeding 
promotion, oral droughts and specific health education 
are part of national strategies to improve the quality of 
life and reduce the burden of disease. Despite this fact, 
diarrheal disease remains the second leading cause of 
infectious morbidity and mortality in children, as well 
as in adults [6,8,9]. Some of studies found that maternal 
beliefs, attitudes and health practices in the management 
of childhood diarrhea were associated with reduced 
severity, frequency and duration of diarrheal disease [9, 

10]. 
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Materials and Method

Descriptive study was conducted on mothers 
having children with mild diarrhea, data collected in 
Kerbala Pediatric and maternal teaching hospital from 
20/6/2017 to 25/5/2018 in order to assess mothers’ 
knowledge about mild diarrhea. The study was carried 
out of pediatric teaching hospital in Holy Kerbala, non- 
probability (purposive) sample of (500) mothers had 
been children with mild diarrhea who were reviewed 
the pediatrics teaching  hospital , the primary health 
care center and AL –Hure primary health care center. 
A questionnaire was consisted of three parts. Part I: 
Distribution of participants by their socio-demographic 

characteristic. This part of study instrument represent the 
socio-demographic characteristics (age of mother, level 
of education for mother, level of education for father 
,occupational status for mother, social status for mother, 
number of family in the house and housing logic).

Part II: Mothers’ knowledge about health care for 
children with mild diarrhea.

Part III: from the source which they learned about 
how to prevent and treat diarrhea.  

The data   were   analysis   through   the application 
of statistical procedure and analyzed through the use of 
statistical package of social Sciences (SPSS) version 
(18).

Results

Table 1: Distribution of participants by their socio-demographic characteristics (n=500).

No Socio-Demographic Characteristics Frequency
(F)

Percentage
(%)

Cumulative 
Percentage %

1 age of mother

14-23 108 21.6 21.6
24-33 224 44.8 66.4
34-43 134 26.8 93.2
44-53 33 6.6 99.8
54-63 1 0.2

100.0
Total 500 100.0

2 level of education 
for mother

Do not read or write 54 10.8 10.8
Reads and writes 69 13.8 24.6
Primary school 102 20.4 45.0
Middle school 83 16.6 61.6
Highschool 58 11.6 73.2
Institute 55 11.0 84.2
University 71 14.2 98.4
Postgraduate 8 1.6

100.0
Total 500 100.0

3 occupational status 
for mother

government employee 116 23.2 23.2
Gain 21 4.2 27.4
Retired 4 .8 28.2
House wife 359 71.8

100.0
Total 500 100.0

4 number of family in 
the house

1-3 292 58.4 58.4
4-6 180 36.0 94.4
7-9 28 5.6

100.0
Total 500 100.0

5 housing logic
Rural 159 31.8 31.8
Urban 341 68.2

100.0
Total 500 100.0
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 Table (1) include the demographic , personal information of the visiting mothers and the status of father. 

Table 2: Mothers’ knowledge about health care for children with mild diarrhea Related to the food and 
liquids needed to protect the child from dehydration (n=500).

No.

Response

Answer F P
M

.S

R
 .S.

L
evel of 

know
ledge

1 The continuation of natural of feeding?

Don’t know 35 7.0

2.60 86.6 HUn certain 128 25.6

Know 337 67.4

2 The continuation of industry feeding?

Don’t know 128 25.6

2.17 72.3 MUn certain 155 31.0

Know 217 43.4

3 The cooked meat, fish and chicken is 
well and mashed?

Don’t know 155 31.0

2.11 70.3 MUn certain 133 26.6

Know 212 42.4

6 The vegetable cooked and mashed?

Don’t know 33 6.6

2.74 91.3 HUn certain 60 12.0

Know 407 81.4

7 Mashed fruit (banana, apple)?

Don’t know 16 3.2

2.85 95 HUn certain 39 7.8

Know 445 89.0

8 Fresh fruit juice?

Don’t know 7 1.4

2.88 96 HUn certain 46 9.2

Know 447 89.4

9 Warn liquids (such as Milk ,tea and 
another

Don’t know 110 22.0

2.34 78 MUn certain 109 21.8

Know 281 56.2

10 Wash fruit and vegetable before 
eating?

Don’t know 10 2.0

2.90 96.6 HUn certain 28 5.6

Know 462 92.4

11 Boil drinking water for 10 minutes and 
cool before drinking?

Don’t know 28 5.6

2.75 91.6 H
Un certain 65 13.0

Know 407 81.4

M.S= Mean of Score; R.S= Relative Sufficiency; L= Low Level of Knowledge (R.S= ≤ 66.6); M= Moderate Level 
of Knowledge (R.S= > 66.6- ≤ 83.3); H=High level of Knowledge (R.S=>83.3).
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Table (2): The results showed that mothers had average and high information, where maternal information was 
high in questions (1,6,7,8,11,12) and their average responses to questions (2,3,4,5,9,10).

Table 3: Mothers’ knowledge about health care for children with mild diarrhea Physical hygiene for the 
child and mother (n=500).

No. Item

Response

Answer F P
M

.S

R
.s.

L
evel of 

know
ledge

1 Do you wash your child after each 
replacement with warn water?

Don’t know 22 4.4

2.90 96.6 HUn certain 5 1.0

Know 473 94.6

2 Baby clothes are clean and 
completely dry?

Don’t know 7 1.4

2.96 98.6 HUn certain 3 .6

Know 490 98.0

3 Do you wash your baby’s hands 
before and after eating?

Don’t know 20 4.0

2.91 97 HUn certain 4 .8

Know 476 95.2

4 Do you dry the baby well after 
bathing?

Don’t know 3 .6

2.98 99.3 HUn certain 2 .4

Know 495 99.0

5 Do not let your child playing dirty 
places?

Don’t know 41 8.2

2.81 93.7 HUn certain 9 1.8

Know 450 90.0

6 Do you wash your hands with soap 
and water after use the bathroom?

Don’t know 5 1.0

2.97 99 HUn certain 1 .2

Know 494 98.8

7
Do you wash your hand with soap 
and water after every spare for your 
child?

Don’t know 43 8.6

2.81 93.7 HUn certain 5 1.0

Know 452 90.4

8
Do you wash your hands with soap 
and water before preparing food and 
eating?

Don’t know 57 11.4

2.70 90 HUn certain 35 7.0

Know 408 81.6

M.S= Mean of Score; R.S= Relative Sufficiency; L= Low Level of Knowledge (R.S= ≤ 66.6); M= Moderate Level 
of Knowledge (R.S= > 66.6- ≤ 83.3); H=High level of Knowledge (R.S=>83.3).
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Table no. (3): include mothers’ knowledge about health care for children with mild diarrhea child and 
maternal hygiene where results show that mothers have high information on all questions.

Table 4: Mothers’ knowledge about health care for children with mild diarrhea clean the tools used for 
feeding and eating for the child (n=500).

No. Item

Response

Answer F P
M

.S

R
.s.

L
evel of know

ledge

1 Boil the bottle for 10 minutes 
to clean?

Don’t know 161 32.2

2.20 73.3 MUn certain 78 15.6

Know 261 52.2

2
Do you replace the nipple bot-
tle with a new one every week 

or less?

Don’t know 181 36.2

2.07 69 MUn certain 101 20.2

Know 218 43.6

3 Do you take care of breast 
before and after feeding?

Don’t know 46 9.2

2.71 90.3 HUn certain 53 10.6

Know 401 80.2

4
Do you take care of cleaning 
your child’s water cup before 

and after use?

Don’t know 14 2.8

2.83 94.3 HUn certain 54 10.8

Know 432 86.4

5
Do you take care of cleaning 
your child’s milk cup before 

and after use?

Don’t know 9 1.8

2.85 95 HUn certain 53 10.6

Know 438 87.6

M.S= Mean of Score; R.S= Relative Sufficiency; L= Low Level of Knowledge (R.S= ≤ 66.6); M= Moderate Level 
of Knowledge (R.S= > 66.6- ≤ 83.3); H=High level of Knowledge (R.S=>83.3).

In Table (4), the results showed that mothers had 
high information in questions (3, 4, 5) and average 
information in questions (1, 2). Childhood diarrhea is 
a widespread problem in developing countries  and is 
a common public health concern . This study focused 
on the mothers who often care of children with of mild 
diarrhea.

Part I: Demographic Characteristics of Mothers

Regarding to the socio-demographic characteristics 
of the study sample as shown in table (1) the result 
indicates that most (44.8%) of patients were within 

the age group of  24-33 years old respectively, this 
findings was supported by the study which was done 
by [12] and   assessment of mothers’ knowledge of 
home  management of childhood diarrhea in a Nigerian 
setting, reported that’s out of 200 mothers 71 (35.5%) 
from age group of 26-30 years old [1].   The Majority 
of study sample, occupation of mothers are house wife 
represented (71-8%). This result is supported by [13]. 
Screening Program for Mothers Knowledge toward 
Risk Factors Gastroenteritis among Children under 
(5) years in Pediatric Hospitals in Baghdad City that’s 
reported about  mothers occupation majority of mothers 
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were house wife represented (92.4%) . And the most 
of the families consisted of 1- 3 individuals with a 
Epidemiology of diarrheal diseases among children 
under age 5 years in Dakahlia, Egypt that’s reported 
about 57.7 % family size less than 5 people [4].   

Concerning to the educational level of the mothers 
involved in the study sample, the results demonstrated 
that’s most (20.4%) of mothers were having education 
level of primary school, and the majority (68.2%) of 
subjects were from urban residency. this findings was 
not similar to the results of a cross sectional study 
which was done by [14], that’s reported about 55.5% of 
mothers were no schooling and (70.8%) were from rural 
residency [4]. 

Part II: Mother’s knowledge toward care children 
with diarrhea. Twenty one of the questionnaires used to 
assess mothers’ knowledge for care children with mild 
diarrhea related to food and fluids needed to protect the 
child from drought. The results showed that mothers 
had average and high information, where maternal 
information was high in questions (1,6,7,8,11,12) and 
their average responses to questions (2,3,4,5,9,10). 
The results indicated that the mothers’ knowledge 
revealed that their knowledge a thigh percent agein 
tables (3,4,5,6,7) and (8) that agree with the study 
is available the evidence of ( 0.15 - 3%) of them said 
increase fluid and food intake in a child with diarrhea 
is important, (57;30.6%) said it is not and(9;4.8%) said 
they do not know [15]. Also the present study clearly 
shows that’s about 67.4% of mothers have knowledge 
about breastfeeding agreements with result of the study 
of [14], reported breastfeeding protects against diarrhea 
particularly In infants under 1 year of age, breast milk 
has been associated with a lower incidence of rotavirus 
diarrhea. Table (3) include mothers’ knowledge about 
health care for children with mild diarrhea Physical 
hygiene for the child and mother.  Table 3 show of 
mothers’ knowledge about health care for children 
with mild diarrhea Child and maternal hygiene where 
results show that mothers have high information on all 
questions Regarding to th  Yilgwan et al., they mention 
that mother hand washing practice was associated with 
diarrheal morbidity. Similarly Kwasi study indicated 
that poor handling of food is the main causes of diarrhea 
occurrence and other infectious disease [15].   (FANTA) 
and Center for Disease Control, Guidelines for the 
Management of Acute Diarrhea, and Department of 
Health and Human Services in United States showed 

that out of 180 mothers whose child had gotten diarrhea, 
about 31% of mothers didn’t give anything to control 
or manage the diarrhea. This is an area where decision 
makers and policy makers need to give focus. Early 
onset of complete nutrition in acute diarrhea  especially 
in developing countries, where malnutrition and diarrhea  
are  more  common,  has several potential benefits such 
as decreasing stool volume and decreasing the duration 
of diarrhea (Food and Nutrition Technical Assistance 
Project [13,14,16,].  

Table (4): include mothers’ knowledge about health 
care for children with mild diarrhea clean the tools 
used for feeding and eating for the child. Related to 
the mothers’ knowledge about health care for children 
with mild diarrhea The cleanliness of the tools used for 
feeding and feeding for the child. The results showed 
that mothers had high information in questions (3,4,5) 
Regarding to the  result the mothers had high knowledge 
about take care of breast before and after feeding by 
using water and soap to clean breast and nipple to prevent 
any infection for child, and she had high information 
about care of cleaning your child’s water cup and milk 
cup before and after use to protect health and prevent 
infection for the baby [16].

Conclusion

There was accepted statistical percentage between 
mothers’ knowledge and mothers’ demographic 
characteristics such as (age, and level of education).
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Abstract

The main aim of the study is to determine the effectiveness of an instructional program on the knowledge 
of patients with COPD regarding self-care management. The program and instruments are constructed and 
developed by the researcher to measure the purpose of the study. A quasi experimental study design was 
carried out at AL-Hussein Teaching Hospital in AL-Nasiriyah City  from 20th  December, 2018 to the 2nd 
June, 2019. A non-probability (purposive) sample was selected consecutively from (60) patients with COPD 
follow up thoracic clinic at AL-Hussein Teaching Hospital as scheduled  by the specialized physicians to 
control their Condition and to prevent exacerbations, therefore all patients with COPD visit thoracic clinic 
one time weekly. The results of the study show that the effectiveness of instructional program regarding 
COPD patients’ knowledge concerning self-care management is positive, and also Shows that there are 
highly significant differences between pre and posttest in the study group related to the patient’s knowledge 
concerning self-care, the dependent variable post-test knowledge reveals that overall ANCOVA model is 
significant (p = 0.001) for the study group but unrelated to any of the demographic variables (age, gender 
and level of education).
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Corresponding author: 
Ahmed Yassein Khadyer. 
Adult Nursing Department, Higher Health Institute in 
Thiqar / Iraq; E-mail: ahmyas70@gmail.com

Introduction

Chronic obstructive pulmonary disease (COPD) is a 
serious long-term lung disease in which the flow of air out 
of the lungs is progressively reduced. The deterioration 
in lung function is caused by airway remodeling and 
progressive loss of lung tissue and damage to the lung 
parenchyma caused mainly by cigarette smoking.(2) 
Chronic obstructive pulmonary disease (COPD) is one 
of the main causes of morbidity and mortality worldwide 
and is expected to become the third cause of death and 
the fifth cause of disability-adjusted life years in 2020.
(3) This latter finding underscores a rather alarming 

situation given the prevalence of diagnosed COPD in the 
United Kingdom (UK) is 1.8% although it is estimated 
that this under-represents the burden of disease, with 
the global prevalence estimated as 5-10%. In the UK, 
COPD accounts for at least 1.4 million consultations 
with general practitioners (GPs), 1 million in-patient 
days annually, high health care costs (largely driven by 
inpatient costs for people with severe disease), and is a 
leading cause of death.(4)(5) Along these lines, study has 
recently been demonstrated that one cause of COPD 
care gaps is poor patient knowledge or understanding of 
their symptoms, warning signs for an exacerbation and 
actions to be taken.(6) Other study addressing the link 
between self-management programs (SMP).and patients 
with COPD  aim to activate the participants and transfer 
as much as possible of the management of living with 
COPD from the health care provider to the patients 
themselves. This is helped by improving disease-
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related self-care skills and the patients’ use of relevant 
knowledge and coping strategies in real-life situations 
and to ensure maintenance after the program.(7)

Material and Method

A quantitative research approach has been used 
for this study. The quasi-experimental design (two-
dimensional demonstration of two-group pre-test-
post-test design) conducted on patients with COPD   
towards self-care management with application of 
pre-post- test approach for the study group and control 
group in assessing their knowledge and the application 
of education program for the study group. It carried 
out in order to achieve the initial stated objectives. 
The study was started from 20th  of Desember,2018 to 
the 2nd  of June ,2019, mission to carry out the study. 
A non-probability (purposive) sample was selected 
consecutively from patients diagnosed with COPD and 
they had a medical record and the review thoracic clinic 
at AL-Hussein Teaching Hospital as scheduled  by the 
specialized physicians to control their Condition and to 
prevent exacerbations, therefore all patients with COPD 
visit thoracic Clinic one time weekly. The sample 
divided into two groups (30) patients with COPD 
considered as study group, and another (30) COPD 
patients considered as control group. The study group 
was exposed face to face to the an instructional program 
concerning to concerning self-care, while the control 
group was not exposed to the program.  To accomplish 

the study, the researcher constructed the questionnaire 
based on the review of previous related literature and 
related studies. The study instrument comprised of (3) 
parts: Part I: It consists of (8) items, related to the Socio-
demographic characteristics of these patients which 
include Age, Gender, level of Education, Occupation, 
Household monthly income, Residential area, Smoking 
status, Alcohol drinking. Part II: related to Clinical 
Characteristic Of The Patients with COPD ,It consists 
of (4) items which includes past medical history, 
duration of disease , has information about COPD and 
the source of information and  body mass index (BMI( 
. part III : This part was constructed to assess patients 
‘ knowledge about Self-Care management. It consisted 
of (20) multiple choices questions in (5) domains which 
includes, general information about COPD, smoking 
cessation, nutritional  therapy,  medication care and 
exercises and pulmonary rehabilitation. Data were 
analyzed through the use of SPSS application version 
0.22. Descriptive data analysis including Frequency, 
Percentage, Mean of score (M.S) with their Standard 
Deviation (S.D). Inferential data analysis includes 
Pearson Correlation Coefficient, Analysis of Covariance 
(ANCOVA). The study limited by different factors 
including: difficulty to reach to the national studies and 
previous studies regarding instructional programs about 
self-care for COPD , Limited research population that 
could affect the generalization of research findings in all 
Iraqi governorates. As well as difficulty to attend some 
education sessions by some patients. 

Results and Discusion

Table (1): Distribution of Clinical Characteristics of Study Sample for Both Study and Control Groups.

11
Do you experience any 
of the following chronic 
diseases

Study Group Control Group

p-value
Yes No Yes No

F % F % F % F %

11.1 Coronary Artery 
Diseases 9 30 21 70 7 23.3 23 76.7 Chi Sq.= 0.341

P=.559 (NS)

11.2 Diabetes Mellitus 16 53.3 14 46.7 12 40 18 60 Chi-Sq.= 1.071
P= .438(NS)

11.3 Hypertension 28 93.3 2 6.7 23 76.7 7 23.3 Chi-Sq.= =3.268
P= .071 (NS)
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12 When had you 
been diagnosed?

Study Group Control Group

p-value
Frequeny Percent Frequency

12.1

1-3 years 19 63.3% 19 63.3%

F.E.P.T=2.023
P=.628
NS

4-6 years 7 23.3% 9 30.0%

7-9 years 2 6.7% 2 6.7%

≥10years 2 6.7% 0.0% 0

Total 30 100.0 30 100.0

Table (2) : Comparison Of Total Knowledge Score Of Pre And Posttest For Control And Study Groups.

Score Group n Total 
Mean

SD T value P=0.05

Control group 
pre 30 5.6000 2.110

0.26 0.797
post 30 5.5000 2.27

Study group 
pre 30 5.80 2.074

-16.6 0.000
post 30 12.9667 2.204

n=number ,m= mean score , SD=standard deviation , P- value

(Table.2)Shows that there is no statistically significant difference in patients knowledge concerning self-care 
in the pretest time between the study and the control groups (P.Value = 0.797). Also shows that there is highly 
significant difference in patients knowledge concerning self-care in the posttest time between the study and the 
control groups (P.value = .000). 

Table 3 : Prediction Model for Posttest knowledge  Based on Pretest knowledge , Demographic Variables 
and study sample (study and control groups).

Variable B * SE B** P=0.001

group .798 .06509 .791 0.00

age .122 .10352 .075 .253

gender  .079 0.59 .046 .809

level of Education .081 .134 .014 .976

*B=standard parameter estimate with intercept ,SE=standard error,**B=standard parameter estimate  without 
intercept, P= P value.

Cont... Table (1): Distribution of Clinical Characteristics of Study Sample for Both Study and Control 
Groups.
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Inspection of ( Table 3) for the dependent variable 
post-test practice reveals that overall ANCOVA model is 
significant (p = 0.001) for the study group but unrelated 
to any of the three demographic variables(age; gender; 
level of education). This study used a purposive clinical 
trial design to test the effectiveness  of an educational and 
skill building training program in self- care .The sample 
consists of (60) patients who were purposively  allocated 
to either a Control Group (n=30) or an study group 
(n=30). The mean and stander deviations for age of the 
patients was (62.73± 7.830) years  for the study group 
and (61.57± 7.655) years  for the control  group which 
ranged  from ( 50-59 and more ) years with somewhat 
more male  (73.3)  than female  for the study  group  and  
male (70.0)  than female for the control  group .This 
sample assignment covered a wide variety of patients in 
the Al- Hussein  Teaching Hospital in Al- Nasiriya City 
(Table.1). Agreement with the present study  a  recent 
study done in Egypt reported that the age of more than 
third of the patients with COPD were between 50-59 
years old, this finding was consistent with Sharma et al. 
(2016) who found out that the age of the COPD patients 
in their study was (51-60) years.(8)(9) The results are also 
consistent approximately with other study that was done 
in Iraq revealed that the majority of the sample were in 
age group( 45-55) years with mean age (52.6).(10) Within 
the same context there study disagreed with these results 
when reported that the majority of the patient with COPD 
with mean age(68.29).(11) The study showed  that COPD  
affects the population of ( 50 and more ) years who are 
economically productive. Results of our study showed 
that (%33.3)of patients in the study group are read and 
write and primary school graduates, while in the control 
group (30.0%) are unable to read and write, followed 
by those who are primary school graduates (26.7%) 
(table.1). These results agrees with study conducted 
by Sharma et al. (2016) as most of the sample in their 
study group (76.7%) were primary school graduates. 
Study  mentioned that 33.9% (about third of the control 
group) in their study had primary school graduates or 
less.(12) This was evidenced in the study stated further, 
that the  most of patients had a low educational level, 
which could contribute to poorer health education and 
greater difficulty in using health resources. Thus, we 
performed an educational intervention adapted to these 
patients using audio-visual material to help patients with 
chronic obstructive pulmonary disease toward self-care 
management. Relative to occupation status, the highest 
percentage (%) of the study group and (%) of the 

control group were retired table (1). This is consistent 
with the findings of other study showed majoraty of the 
sample (97%) were retired.(11) Recent study found that 
the majority of patients who diagnosed with COPD in 
their study were self-employed.(9) Also study conducted 
in Egypt , agree with that by considering the occupation 
as an important risk factor for COPD.(8) The majority 
of patients  monthly income of the study group have 
salary (300,000-600,000), (56.7%) in control group and 
(43.3%) of patients in study group. These results agree 
with study showed (89%) of patients COPD are low to 
moderate socio-economic state.(13) The results of other 
study indicated that the survival from COPD  in middle 
and low income countries remains poor, mainly due to 
the late presentation to seek medical help. In regard to 
residency, the highest percentage (50%) of the study 
group and (66.7%) of the control group were Urban 
table (1).(9) The findings of a study conducted in Erbil 
city are agreed with the findings above where shows the 
majority of participants in their study live in urban areas 
(64 %).(10)  The findings of a study conducted in India are 
inconsistent with the findings above where shows the 
majority of participants in their study live in rural areas 
(55%).(9) One of the recent studies that conducted in 
Egypt disagreed with this result and that the majority of 
participants(72.5) in their study live in rural areas.(8) The 
study confirmed that the important causes in increasing 
risk of COPD is the environment. In Iraq, highly 
increment of environmental pollution as a result of the 
chemical factors affecting air like industrial pollution 
and explosions also the remnants of war, participates 
in being important risk leading to COPD especially in 
big cities. Regarding the smoking history, results have 
shown that (63.3%) of the study group were smoking 
while, (66.7%) of the control group were smoking table 
(1). Study conducted in Netherlands, agreed with that 
by considering the smoking as an important risk factor 
for COPD.(14) Also other study, they were found that the 
majority of the studied participants were smokers and 
passive smokers (57.5%)(32.5) respectively.(8) There 
study reported  regarding risk factor,  smoking are the 
most important risk factor in COPD patients recruited 
in this study about 177 patients(88.5%) are smokers 
than 23 patients (11.5%) are never smoke.(13) In those 
who are smokers about 117 patients (58.5% ) are current 
smokers( 94 patients 47% male & 23 patients 11.5% 
female) than 36 patients ( 18%) are ex-smokers ( 29 
patients 14.5% male & 7 patients 3.5% female) than 17 
patients(8.5%) are passive smokers ( 12 patients ( 6%) 
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male & 5 patients 2.5% female, than 7 patients (3.5%) 
all of them male are pipe smokers. The study confirmed  
that the majority  of  patients with COPD were smoking 
may be  considered a major risk factor and important 
initial diagnostic for COPD. Our results in this study  
showed that the highest percentage (93.3%) of patients 
in  the study group and (76.7%) of  patients in the 
control group had  hypertension( table 2). The results 
of recent study reported that (60.1%)) of the sample 
were hypertensive, while (28.6%) were diabetic and 
that might increase risk of infection and delay wound 
healing.(15) Other study reported that  40.7% of patient 
had concomitant hypertension and 10.8% of patient 
had type2 diabetic mellitus  along with COPD cases.
(16) The study confirmed that hypertension detected in 
most of these patients, followed by bigger population 
who were diagnostic with COPD.  Our study revealed 
that all  pretest knowledge scores to be non-significantly  
between the study and control groups.

Conclusions

The patients with ranged  age group between 
(50-69) years are more susceptible to develop COPD 
due to multiple factors including socioeconomic and 
cultural factors. A high prevalence in the male sex, most 
likely because of the smoking habits and the frequent 
occupational exposures to irritating work environment 
than women. The most of patients had a low educational 
level, which could contribute to poorer health education 
and greater difficulty in using health resources. Thus, 
we performed an instructional intervention adapted 
to these patients using audio-visual material to help 
patients with chronic obstructive pulmonary disease 
toward self-care management. The most of the sample 
were retired nevertheless these patients even if they 
are employed or unemployed, they can be exposed to 
COPD because of occupation play an important role in 
the prevalence of COPD.  The middle and low monthly 
income is considered as an important indicator that can 
increase the risk of developing the COPD and delay the 
early detection due to money shortage of the family.
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Abstract

The aim of this study was to determine the effect of Black seed oil on the reduction of the negative effects 
of Aflatoxin in white rat females and on the biochemical parameters The results showed that Aflatoxin B1 
(AFB1) and Aflatoxin B2 (AFB2)  had a significant effect on lowering blood cholesterol levels in the treated 
animals to (50 , 59)  mg / 100 ml respectively compared to the control treatment of  (89) mg / 100 ml , while 
the level of cholesterol to (67 ,70) mg / 100 ml when treated animals with aflatoxin  (AFB1+  800 ) and 
(AFB2 + 800 )mg / kg  oil. On the other hand , The level of TG triglyceride decreased to (78.5 , 79.9)  mg / 
100 ml when treated with Aflatoxin B1 (AFB1) and Aflatoxin B2 (AFB2)  compared with the control treatment 
reached to ( 93 ) mg / 100 ml. while a significant increase in triglycerides was observed  to (89 , 90) mg / 100 
ml when treatment animals with aflatoxin  (AFB1+  800 ) and (AFB2 + 800 )mg / kg  oil .
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Introduction 

Cereals are important strategic crops at the 
local and global levels. their importance in terms of 
consumption is in the first place. They are infected 
with fungi that have the ability to produce metabolic 
substances, that carcinogenic to humans and animals 
called Mycotoxins. Studies indicate that most fungi 
found in food produce more of these Mycotoxins during 
their growth 1 and the secretion of these toxins in the 
grain makes them unsuitable for human consumption 
or animal feed 2 . Aspergillus flavus which  affects the 
vitality of the seeds and prevented germination for seed 
3. The World Health Organization’s Global Agency for 
Cancer Research has included aflatoxins as a cause of 
human cancer 4. In animals when giving poultry, doses 
of aflatoxin in amounts ranging from 0.5-0.25 mg / kg 
in diets resulted in reduced immunity against bacterial 
and viral infections and cause of fetal loss after 21 days 
of administration 5. In study Mushin and others, 2009 
using  Aspergillus parasiticus has been affected by 

liver toxins, where liver tissue decomposition occurred 
with the death of  necrosis, either kidney. the other was 
affected by the toxins produced by the fungus, where 
the breakdown of renal tubules appeared either in the 
intestine and not affected by the fungus Produced 6. 
Bipolaris micropus was also affected by toxicity in all 
studied organs, causing liver necrosis death with renal 
tubules. The intestines were also affected by the toxins 
produced by the fungus, where the palms appeared 
in the vesicles as they expanded. As a result of the 
increased content of these seeds from potassium and 
(0.789 mg / kg) is of great benefit to people who use 
diuretics to control high blood pressure and suffer from 
excess potassium loss from external body fluids. on the 
other hand, it is used against skin infections, fungi and 
bacteria 6. Nigellon is the active ingredient in black seed 
oil that increases the killer cells by 70%, which protects 
the body against liver cancer, liver fibroid 7, rheumatic 
pains.  Several experiments have shown that the Black 
seed oil inhibits the growth of bacteria and has proved 
to have a good effect against the cholera and that the 
effect of oil is similar to the effect of penicillin and its 
derivatives and found that the oil of the pond is effective 
against fungi, especially Aspergillus spp 8.

DOI Number: 10.5958/0973-9130.2019.00430.4 
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Methodology

The isolation of A.flavus was obtained from the 
laboratories of the Faculty of Science / University of 
Kufa and its ability to produce aflatoxin was tested 
according to the method 

Preparation of concentrations of the Black seed oil 
and study the effects in medium 

In this experiment, tow concentration  (200, 800) 
mg \ L were mixed with the sterile PDA after cooling. all 
dishes were vaccinated with 0.5 cm disc from the fungus 
at the center of the dish. Then incubated at 25 ° C for 7 
days and by three replicates per treatment with a control  
contain  A.flavus for each treatment. After the colonies 
reached the edge of the dish, the rate of inhibition of 
fungal growth was calculated. Their last rate fungi and 
calculate the amount of orthogonal inhibition according 
to equation, which is as follows:

 R1- R2

Inhibition = ----------  × 100

                       R1 

R1 Maximum Radial Growth of fungi Colony 
(control Treatment)

R2 Maximum radial growth of fungi colony in oil-
containing dishes.

Preparation and feeding of laboratory animals:

 In this experiment used 16 animals divided into 7 
groups:

The first group :

2 rats were injected orally with 0.5 ml of aflatoxin 
B1 and Black seed oil at a concentration of 200 mg / kg 
of 0.5 ml daily for one week.

the second group :

 2 rats were injected orally with 0.5 ml of aflatoxin 
B1 and Black seed oil at a concentration of 800 mg / kg 
of 0.5 ml daily for one week.

   Third group:

2 rats were injected orally with 0.5 ml of aflatoxin B 

1 daily for one week.

Fourth  group:

2 rats were injected orally with 0.5 ml of aflatoxin 
B2 and Black seed oil at a concentration of 200 mg / kg 
of 0.5 ml daily for one week.

Fifth group:

2 rats were injected orally with 0.5 ml of aflatoxin 
B2 and Black seed oil at a concentration of 800 mg / kg 
of 0.5 ml daily for 1 week.

Sixth group

Two rats were injected orally with 0.5 ml of aflatoxin 
B2 per day for a week.

Seventh group

Included 4 rats without any dosage as control 
treatment.

Two days after the last dose, the animals were 
sacrificed after anesthesia with chloroform and explained 
by opening the ventral cavity. The blood was drawn by 
the heart puncture and the blood was drawn in tubes 
containing anticoagulant to calculate some biochemical 
blood parameters.

Measurement of biochemical parameters                                                                              

Determination of total serum cholesterol 

The enzymatic method described 10 was used 
to estimate total serum cholesterol and optical 
absorption was read along a wavelength of 500 nm. 
That the principle of the interaction depends on the 
conversion of cholesterol ester by  cholesterol esterase 
to free cholesterol, which is oxidized by the enzyme 
(Cholesterol Oxidase) to the Cholest-4-en-3one and 
hydrogen peroxide, and the presence of a substance due 
to hydrogen and by the enzyme Peroxidase oxidation 
base material colorless to pigment  The quinonein is 
pink, and the intensity of the color varies with serum 
cholesterol concentration. 
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Cholesterol   esterase                                                      

Cholesterol ester + H2o                                           Cholesterol free + Fatty acid                                      

                                                     Cholesterol Oxidase   

 Cholesterol free  + O2                                       Colest-4-en-3-one + H2O2

                                   Peroxidase  

2 H2O2+Phenol + 4–aminoantipyrine ––––––––––› Quinoneimine+4H2O                                                                Pink                   

       The screening process was carried out according to the following steps: 

1- Put (2.5 ml) of the work solution in three tubes 
of choice. 

2- Addition (0.025 ml) of the first tube sample serum 
and (0.025 mL) of the standard solution cholesterol for 
the second tube and (0.025 ml) of the distilled water of 
the third tube and the contents were mixed each tube is 
well. 

3 - Then put the three tubes in the water bath for (5 
minutes) has a temperature (37 ) 0C.

4-The optical spectrometer was first calibrated 
with distilled water and then Blank solution on the 
wavelength (500 nm).

5- The absorption of the sample was read and the 
absorbance standard

was read. 

 6. Extract the concentration of cholesterol in the 
sample serum according to the following equation: 

                              A sample

Total  Cholesterol (mg/dL) = –––––––––––– × 200                          

                                                            A Standard     

 Estimation of serum Triglycerides

The enzymatic method (Fossati and Prencipe, 1982) 
was used and the optical absorption on505 m.n 

 1- add  2.5 ml of work solution was added in three 
test tubes 

2-  Put 0.025 ml of the sample serum in the first tube 
and 0.025 ml of the standard solution in the second tube 
and 0.025 ml of distilled water in the third tube and then 
mix the tubes 

well. 

3-  The three tubes were transferred to the water 
bath for 5 minutes at a temperature of 37 °C. 

4-  The optical spectrometer was then calibrated with 
distilled water and then blank solution, at a wavelength 
505 nm. 

6- Absorbance sample and absorbance standard 
were read. 

7-  Extracting the value of Triglycerides in the 
sample serum according to the following 

equation: 

A sample                                              

 Triglycerides Conce .(mg /Dl) = ––––––––––––––    
×   100                     

A standard                                           

Determination of the efficiency of the two enzyme 
carriers of the amine group Alanine and Aspartate 
Transaminases (ALT, AST)  in the serum

 This method is based on the estimation of the 
amount of liberated pyruvate and Oxaloacetate by their 
interaction with  dinyphenylhydrazine

SolutionsTest tube Blank

Sample (serum)0.1-

ALT or AST solution0.50.5
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Mix the tubes well. It incubated at 37 ° C for 30 minutes 

Dinyphenylhydrazine 
solution0.50.5

Sample (serum)-0.1

Mix the tubes well. and incubated at a temperature of 20-25 ° 
C for 20 minutes

Sodium hydroxide 
solution 0.50.5

The concentration of the contents of the tubes 
was well, and the absorbance was measured at the 
wavelength (540nm). The standard curve was obtained 
for the  determination of the pyruvate using different 
concentrations and as determined in the instructions for 
the use of the estimation kit. The correlation between the 
absorbance and the enzyme activity was plotted in U \ 
1 units. Which causes the release of one macromolecule 
of pyruvate within one minute in reaction conditions. 

Determination of activity of Alkaline phosphatase 
(ALP)  in serum: 

This method is based on an estimate of the amount 
of phenol released by its interaction with   4 –amino 
Antipyerine. 

SolutionSampleEfficient Tube Standard TubesFlow Tube 

Solution No. 12 ml2 ml2 ml 2 ml 

incubation for 5 minutes at 37 ° C

Serum 50 M---

Solution No. 2--50 M-

incubation for 15 minutes at 37 ° C

Solution No. 30.5ml0.5ml0.5ml0.5ml

incubation for 10 minutes at 37 ° C

Solution No. 40.5ml0.5ml0.5ml0.5ml

Serum-50 M--

Distilled water---50 M

   Mix the contents of the tubes well, then measured 
the absorption at the wavelength 540 nm)) and obtained 
the final value using the following equation: 

Alkaline phosphatase = N * T \ ST

Where T is the sample for which the absorbance has 
been measured. 

ST is the standard solution for which the absorbance 
is measured. 

N is the concentration of the sample. 

Statistical analysis. 

All experiments were carried out according to 
(C.R.D) as single-factor experiments. The averages 
were compared with the least significant difference of 
L.S.D and below the level of significance (0.05) (Al-
Rawii and Khalaf Allah, 1980).

Results and discussion 

Biochemical parameters. 

Estimate the level of cholesterol. 

The results shown in Figure  (1) showed that 
aflatoxin  AFB1 and AFB2 had an effect on lowering 
the level of cholesterol in the treated animals, which 
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reached ( 50,59) mg / 100 ml  respectively compared to 
the control treatment of  (89)  mg / 100 ml . 

On the other hands , the cholesterol level increased 
to (67, 70) mg / 100 ml  when treated with (aflatoxin  
AFB1+  800 ) and (AFB2 + 800 )mg / kg  oil compared 
with the control treatment. 

Determination of triglyceride (T.G). 

The results indicated in Figure ( 2) that aflatoxin  
AFB1 and AFB2 resulted in lower triglyceride blood 
levels (78.5, 79.9) mg / 100 ml compared with the 
control treatment of (93) mg / 100 ml. On the other 
hand, a clear increase in triglyceride level was observed 
reached to   (89 ,90)  mg / 100 ml when treated animals 
with aflatoxin  (AFB1+  800 ) and (AFB2 + 800 )mg / kg  
oil compared with the control treatment.  These results 
were identical to that of Sakhare etal (2007), which 
showed that aflatoxin had an effect on cholesterol, TG, 
and total protein, leading to reduction in the treated 
animals. 

Determination of the level of liver enzymes ALP, 
AST, ALT 

The results indicate that aflatoxin  AFB1 and AFB2 
has a significant role in elevating the level of liver 
enzymes ALP, AST, ALT to ( 92, 250 ,126) IU / L 
for animals treated with AFB1 and  (107, 190 ,92) IU 
/ L  The treatment of AFB2 compared to the control 
treatments (28.5, 24.23.5) IU / L respectively, and the 
oil of the black seed had a role in regulating the level 
of the enzymes studied and reduced its rates to (51.5, 
72, 49)  IU / L when using aflatoxin  (AFB1+  800 ) mg 
/ kg  oil and  (42,45,46.5) U / L has the use of (AFB2 + 
800 ) mg / kg oil. The liver enzymes ALP, AST, ALT  
are evidence of inflammation and necrosis in the liver. 
The effectiveness of enzymes is changed due to the 
destruction of hepato cellular damage, which causes 
the release of these enzymes and the effectiveness of 
the higher than in the natural situation and the more 
the liberation of these enzymes and effectiveness by 
the poison of the body. this  case situation with what 
the results of the current study showed. The cause of 
the increased  of these enzymes in the serum, but 
the mycotoxins  has caused effects on the liver cells 
containing these enzymes, which leads to the liberation 
and then high level if affected the other members such as 
kidney and the endoplasmic membranes and other organ  
, increased  thus enzymes  effect on Bio-transportation 

system in the body

Conclusion

In addition, the results indicated that Aflatoxin B1, 
Aflatoxin B2, had a significant role in elevating liver 
enzymes Alanine (ALT) , Aspartate Transaminases  
(AST)  and  Alkaline phosphatase (ALP) to ( 91, 250 
, 126) IU / L respectively for Aflatoxin B1 and reached 
to ( 92, 190, 107 ) IU / L for Aflatoxin B2 compared to 
control treatment its  (28.5, 24, 23.5) IU / L respectively.   
The Black seed oil had a role in regulating the level of 
enzymes studied by reducing their rates  this enzymes to 
(51.5, 72 , 49)  IU / L when using aflatoxin  (AFB1+  800 
) mg / kg and ( 42,45,46.5) IU / L when using aflatoxin  
(AFB2+  800 ) mg / kg.
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Abstract

Moringa oleifera Lam. contains many active ingredients with nutritional and medicinal values. The aims 
of this study were to determine the effect of ethanolic moringa oleifera extract on glucose ,melatonin, 
lipid profile, liver, and kidney function in alloxan induced diabetes Induced Diabetes in rats. Diabetes was 
induced in male Wistar rats by single intra peritoneal injection of alloxan (150 mg/kg b. wt.).The diabetic 
rats were administered orally with EMOE at two different doses (250 and 500 mg/kg b. wt./day) for 60 
days. The alloxan treated control rats showed a significant increase in glucose (BS), total cholesterol (STC), 
triglycerides (STG), low density lipoprotein cholesterol (LDL), aspartate aminotransferase (AST), alanine 
aminotransferase (ALT), alkaline phosphatases (ALP), urea creatinine with a concomitant decrease in serum 
melatonin, lactate dehydrogenase (LDH),and high density lipoprotein cholesterol (HDL).Oral administration 
of MOLEt ( 250 and 500 mg/kg b. wt./day) for 60 days showed significant reduction in BS, STC,  STG, 
LDL,ALP, ALT, AST and LDH, , urea creatinine levels and an elevation in serum melatonin, LDH, and HDL 
levels in diabetic group as compared with control group. Conclusions:Treatment of the diabetic rats with 
MOE could restore the changes of the above parameters to their normal levels.
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Introduction 

Diabetes mellitus(DM)is characterized by chronic 
hyperglycemia due to derangement in carbohydrate, fat, 
and protein metabolism. DM is associated with absolute 
or relative deficiencies in insulin secretion, insulin action 
or both(1,2) .The number of diabetics was 171 million in 
2000, which might increase to 360 million in the year 
20301. As the number of people with DM multiplies 
worldwide, national and international health care budget 
increases(3). Recently there has been a growing interest 
in alternative therapies, including the use of plant foods, 
to treat diabetic patients(4). Moringa oleifera (MO) is a 
vegetable species to Moringaceae family widespread 
in tropical and subtropical regions, particularly in 

sub-Saharan Africa. It is increasingly promoted 
worldwide for its impressive range of medicinal use 
and high nutritional value(5) . Moringa oleifera is also 
known for its antioxidant activity, essentially due to 
the presence of high amounts of polyphenols(6).The 
Moringa plant provides a rich and rare combination of 
zeatin, quercetin, β-sitosterol, caffeoylquinic acid and 
kaempferol.various preparations of M.oleifera exhibited 
antioxidant,antibiotic, hypotensive, anti-ulcer, anti-
inflammatory and anti-cancer properties(7). Melatonin 
(Mel: N-acetyl-5-methoxytryptamine) is an indolamine 
hormone, synthesized from tryptophan in the pineal 
gland primarily and extra pineal sources are retina, 
cerebellum, gastrointestinal tract, and pancreas(8,9). 
Mel also exerts antioxidant effects by counteracting 
hydroxyls, peroxynitrites, and peroxides, and thus 
regulating the synthesis of nuclear erythroid factor-2 
(Nrf-2) derived antioxidant enzymes (e.g., SOD, 
CAT, GSH-peroxidase) (10-12). Melatonin may influence 
diabetes not only by regulating insulin secretion, but also 
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by providing protection against reactive oxygen species, 
since pancreatic β-cells are very susceptible to oxidative 
stress because they possess only low-antioxidative 
capacity(13).   The present study was designed to extend 
the current information on the hypoglycemic and 
hypolipidemic effects of MO as well as to determine 
its effects on melatonin  in diabetic rats to establish the 
mechanism of the anti-diabetic effects of MO.

Materials and Method

     Two kilograms of leaves of Moringa Oleifera was 
used in this study were purchased from the local market 
in from Shorja , Baghdad Governorate, Iraq. The leaves 
were air derided, powdered and sieved, the powder 
was allowed to stand in 10 liters of ethanol (5 times), 
2 liters each respectively by slow percolation at room 
temperature. The filtrate was collected and evaporated 
with a rotatory evaporator then allowed to concentrate 
under reduced pressure till a greenish viscous paste 
was obtained which weighted 81.5 grams and stored in 
air tight dark glass bottle in the refrigerator at 40ᵒC till 
using. A fresh solution of the extract (250 mg/ml and 
500 mg/ml) dissolved in ethanol was prepared from this 
stock and used in the investigation (14).   

Experimental Design

The control and experiment animals were divided 
into different groups and treated accordingly: 

Group 1(non-diabetic group): normal control 
(receive 1ml normal saline through direct stomach 
intubation every day). 

Group 2 (Diabetic control): receive 1ml normal 
saline through direct stomach intubation every day. 

Group 3 (MO  group): Diabetic rats receiving 
250mg garlic extract per kilogram body weight daily for 
30 days.

Group 4 (MO group): Diabetic rats receiving 
500mg onion extract per kilogram body weight daily for 
30 days.

  For biochemical study serum were obtained by 
centrifugation of the blood samples at 4000 RPM 
for 5 minutes and stored at 4°C until assayed for the 
biochemical parameters. Blood sugar levels were 
estimated by glucose oxidase and peroxidase (GOD-
POD) end point assay method(15).Serum urea was 
estimated by Berthelot’s method(16) while, creatinine 
was estimated by alkaline Jaffe’s Picrate method(17).
Melatonin was measured by using the commercial 
enzyme linked immunosorbent assay.

Statistical analysis. The results are expressed as 
mean± standard deviation. The statistical evaluation of 
data was performed using one-way ANOVA followed 
by Duncan’s multiple range test(s).The acceptable level 
of significance was p

Results and Discussion

At the end of the experiment, the serum levels of 
glucose, AST, ALT, ALP, and LDH in the diabetic group 
rats were significantly higher than those in the NC group 
rats, while LDH was significantly lower.The results 
listed in Table 1 further illustrate that MOE, particularly 
had the ability to decrease the level of glucose, AST, 
ALT, ALP, while increasing the level of LDH compared 
with the rats in the diabetic group. 

 Table 1 shows the effects of oral administration 
of ethanolic extract of M. oleifera flower on serum 
mel activity of rats induced with diabetes using STZ. A 
significant decrease (p < 0.05) in the melatonin activity 
of STZ-induced diabetic rats treated with ethanolic 
extract of M. oleifera flower.

Table 1: Changes in serum melatonin, and liver function test in control, diabetic and diabetic treated rats 
with MO extract.

Groups   melatonin  (pg/ml)  ALT(U/L) ALP (U/l)  LDH (U/l) AST(U/L)

NC 16.35±0.75 80.5 ± 4.62 272.1±32.9 1187± 33 122.3 ± 8

Diabetic 6.14± 0.58* 114 ± 7.08* 600±46.7*** 715±24 ** 375.10 ± 9.2*

D+ MO(250) 11.12±1.02 90.5± 4.62* 362.3±119*** 1085± 54 ** 157.72 ± 9.76*

D +MO(500) 13.19±0.84* 84.3 ± 6.68* 232±95.1*** 1164±72 ** 142.3 ± 7*

* P≤005, ** P≤0.01, *** P≤ 0001 
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Table 2: Changes in serum glucose, and kidney function of control, diabetic and diabetic treated rats with 
MO extract.

Groups Serum glucose (mg/dl) Urea (mg/dl)) Creatinine (mg/dl)

NC 127 ±9 14.62 ± 1.98 41.73 ± 0.261

Diabetic 429± 13* 33.30 ± 1.04* 123.12 ± 4.60*

D +  MO(250) 235± 8* 12.15 ± 1.81* 49.09 ± 3.76* 

D +  MO(500) 265± 23.01* 10.47 ± 0.28* 45.88 ± 1.47*

Table 3: Changes in lipid profile of control, diabetic and diabetic treated rats with MO extract.

Groups Cholesterol (mg/dl) Triglyceride (mg/dl) HDL (mg/dl) LDL (mg/dl)

NC 179.52±0.04 209.17±0.54 87.12±0.23 73.63±1.33

Diabetic 263.23±0.18** 307±1.82** 61.12±0.94** 133.15±5.52**

D +  MO(250) 209.06±1.11** 278.62±1.14** 72.13±0.36** 98.01±1.6**

D +  MO(250) 153.29±0.45* 242.08±0.21** 76.07±0.48** 89.95±0.10**

Table 2 showed the effect of administration of the 
ethanolic extract of Moringa Oleifera on some kidney 
function parameters of alloxan-induced diabetic rats. 
The urea and creatinine concentration of the diabetic  rats 
were significantly different (p < 0.05) from the control. 
However, administration of the extract to diabetic rats 
significantly reduced (p < 0.05) these parameters to 
a level similar to the control and metformin-treated 
diabetic animals.

Table no. 3, depicts the level of lipid profiles in normal 
control, diabetic control and experimental rats.in alloxan 
induced diabetic rats, there was a significant (p<0.01) 
increase of cholesterol, triglycerides, and LDL-C and 
significant decrease in HDL-C in serum compared to 
normal control. The ethanolic extract of MO used in the 
experimental study significantly (p<0.01) decrease the 
level of cholesterol, triglycerides, phospholipids, LDL 
and VLDL cholesterol and increase the level of HDL-C.  
Alloxan administration to experimental rats selectively 
causes pancreatic β cell disruption and cytotoxicity after 
its intracellular accumulation(18).The possible mechanism 
of hypoglycaemic action of the ethanolic extract of 
M. oleifera flower may be via potentiation of insulin 
secretion from β-cells of the islets of Langerhans or as a 
result of improved blood glucose transport to peripheral 
tissues(19).  Administration of Moringa Oleifera extract 

led to reduction of these kidney biomarkers Their 
nephroprotective properties have been proposed to be 
mediated through antioxidant or free radical scavenging 
activities due to the high concentration of glucomoringin, 
phenols, and flavonoids(20).These showed that the 
extract of Moringa Oleifera enhanced the ability of the 
kidneys to remove these waste products from the blood 
as indicated by reduction in serum urea and creatinine 
levels and thus, confer protective effect on the kidney of 
diabetic rats. Liver is an important organ in maintaining 
normal glucose concentration in body, which functions 
in insulin disposal and produces inflammatorycytokines. 
Increased levels of serum ALP, ALT, AST and LDH are 
symptoms of liver damage in DM where the enzymes 
leak into the bloodstream from cytosol upon hepatic 
cellular damage(21). Treating diabetic rats with 250 mg/
kg b. w. of Moringa seeds powder in G3 and 500 mg/
kg b. w. in G4 restored the normal liver function due 
to its nutritional properties such as the presence of 
essential amino acid like methionine and cysteine and 
thus boosting the total proteins and albumin level(22).   

  Cholesterol acts as starting material for bile acids 
synthesis in the liver, by promoting bile acid synthesis 
from cholesterol in the liver; the hyperchol-esterolemic 
condition can be reversed to some extent(23).   Poly 
phenolic compounds also possess a variety of other 
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biological activities, such as reduction of plasma lipids 
which are in line with (24-26). Because up regulation of 
low density lipoprotein receptor expression, inhibition 
of hepatic lipid synthesis, lipoprotein secretion,  and 
increase in cholesterol elimination via bile acids(27). It 
was observed that treatment with ethanolic extract of 
M. olifera flowers significantly increased melatonin  
levels in STZ induced diabetic rats. This shows that 
the ethanolic extract possesses the potential to lower 
reactive free radical levels which may ameliorate 
oxidative damage and this may be traceable to the rich 
presence of flavonoids which have antioxidant property. 
M. oleifera is a rich source of antioxidants which are 
largely responsible for its antioxidant activity(19).   

Conclusion

Treatment of the diabetic rats with MOE could 
restore the changes of the glucose, kidney functions, 
liver enzymes and melatonin to their normal levels. 
Further human studies are necessary and found the 
active component of M. olifera and role of these herbal 
drugs in controlling diabetes and its complications.
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Abstract

Family satisfaction is defined as the degree to which family members feel happy and satisfied with one 
another. The actual symptoms of a disease, its treatment and the perception of patients, family members 
and society can cause difficulties with family satisfaction with health care services. The objectives of this 
study are to assess the levels of family satisfaction with health care services in Al Hussein Medical City, 
the relationship between family satisfaction and health care services and the relationship between family 
satisfaction and demographic data. A quantitative descriptive study was carried out in order to achieve the 
goals stated earlier. The result shows that there is a clear correlation between family satisfaction and health 
care services (71.3 %). Most family members were very satisfied with the care given to cancer patients. 
Efforts to improve the nature of interactions and communication with families may lead to improvements 
in satisfaction. Families can provide valuable information about the quality of care provided at end-of-life 
chemotherapy centres. Their perceptions of communication, decision-making, nursing care, the intensive 
care environment and spiritual support strongly influence their satisfaction or dissatisfaction with the care. 
Personal and frequent contact assists in the decision-making process as does compassionate nursing care. 

Keywords: Family Satisfaction, Health Care Services, Oncology Centre

Introduction

Cancer is the name given to a collection of related 
diseases. In all types of cancer, some cells of the body 
begin to divide non-stop and spread to surrounding 
tissues 1. When cells grow or become damaged, they 
die and new cells replace them. When cancer develops, 
however, this organized process collapses; Cancer is the 
name given to a collection of related diseases2.  In all 
types of cancer, some cells of the body begin to divide 
non-stop and spread to surrounding tissues. Naturally, 
human cells grow and divide to form new cells as needed 
by the body. When cells grow or become damaged, they 
die and new cells replace them. When cancer develops, 
however, this organized process collapses; As cells 
become more and more abnormal, old, or damaged cells 
survive when they should die, and new cells form when 
they are not needed. These extra cells can be subdivided 
nonstop and may form a growth called tumours 3. Cancer 
is a group of diseases characterized by uncontrolled 
growth and proliferation of abnormal cells. If the spread 
is not controlled, it can lead to death. Cancer is caused by 

external factors, such as tobacco, infectious organisms 
and unhealthy diet, and internal factors, such as inherited 
genetic mutations, hormones and immune conditions 
4. Cancer is a family experience, and family members 
often face many of the patient’s problems with them. 
The family undergoes different stages of adaptation 
to the disease that describe its extent at the time of 
diagnosis. Proper staging is essential in determining the 
choice of treatment and evaluating the prognosis. The 
stage of cancer depends on the size or extent of the main 
tumour and whether it has spread to the nearby lymph 
nodes or other areas of the body as the cancer cells grow. 
Treatments include surgery, radiation, chemotherapy, 
hormone therapy and immunotherapy. Treatment is 
performed by drugs that particularly interfere with the 
growth of cancer cells 5. There are many challenges to 
be faced. In addition to choosing therapy, patients may 
have to deal with side effects, absence from work and 
family issues 6. Caregivers also face many challenges. 
The cancer diagnosis has a profound effect not only on 
the patient, but also on their family. Sharing the news, 
discussing treatment options, dealing with symptoms, 
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(Lyman eat al., 2005). Satisfaction with care can be 
considered the ultimate verification of the quality of 
care7, (Rink et al. 1997). Among advanced cancer 
patients and their families, attention, support, continuity 
and communication may contribute to satisfaction and 
have been found to be extremely important 8. Thus, to 
assess pain-relieving care, satisfaction with care is a 
commonly used outcome measure 9. There is no clear-
cut consensus that determines satisfaction or on how to 
evaluate it; many tools have been used for this purpose 
10 providers’ attention, or outcomes 11. Satisfaction with 
care is the key to assessing the quality of health care for 
patients with serious illnesses, its measurement and the 
most common results for caregivers of patients receiving 
palliative care12. The components of the care process 
may include waiting time, provision of information, 
access to care, adequacy of the care environment and 
speed of treatment, each of which can be further divided 
to reflect the multifaceted nature of consent. Another 
major element of satisfaction is satisfaction with care 
outcomes. Individuals whose results are either less than 
their own perception or who have suffered adverse 
therapeutic effects may be less satisfied with the care 
they are given 13. Health care is the process of maintaining 
or improving human health. Health care is provided by 
health care providers or nurses through systems that 
must be safe, accessible, of high quality, focused on 
people and integrated, as well as essential for achieving 
comprehensive health coverage. Service delivery 
systems are responsible for providing health services, 
not just patient care, to patients, individuals, families, 
communities and the general population. Although the 
patient’s health care is generally understood to focus on 
individual care (the patient), the care of people includes 
attention to those in clinical meeting centres as well 
as the health of people in their communities and their 
crucial role in shaping health policy and health services. 
Countries should move towards universal health 
coverage by improving the efficiency and effectiveness 
of health service delivery systems 14. The necessary 
preventive or medical measures should be taken for 
the person’s well-being. This may be done by surgery, 
through medication or by other people, usually through 
hospitals and doctors 15.

Materials and Method

The analytical descriptive study to determine the 
extent of family satisfaction with health care services 
in blood diseases was conducted between October 10, 

2017 and April 15, 2018 at Al Hussein Centre in the 
city of Karbala. The study was conducted on tumours 
and blood diseases. A nonprobability (comforts) sample 
was taken of 94 family members of patients treated 
with chemotherapy at the Hussein Centre for Oncology 
and Haematology in Karbala city. The study tool was a 
structured questionnaire consisting of closed questions 
for evaluation of family satisfaction with health care 
services in tumours and blood diseases, which consisted 
of two main parts: Part 1 – social and demographic 
characteristics, this part of the study tool, representing 
eight paragraphs, which include age, gender, marital 
status, accommodation, relationship with patient, 
occupation, monthly income, academic achievement. 
Part 2 – to assess satisfaction with care, a scale was used 
(FAMCARE) consisting of 20 items, which measure 
the degree to which family members are satisfied with 
the health care received by both the patient and the 
family. In another article, we studied the psychometric 
properties of the scale, and found that a one-dimensional 
scale could be formed from 19 of the 20 elements (item 
14 excluded). The scale uses the Likert five-point format 
(1 [very satisfied], 2 [satisfied], 3 [not yet decided], 4 
[not satisfied], 5 [very unhappy]). The section ‘Family 
Satisfaction Index on Health Care Services’ includes 
20 questions about family satisfaction with health care 
services.

Data Collection

The data were collected using a self-management 
questionnaire, which was distributed to the sample 
after they showed the ability to write instead of read 
it and readiness to study and answer. All participants 
cooperated to complete the questionnaire, which took 
about 5 to 10 minutes. The data collected in the computer 
were entered for analysis using the statistical package 
for social sciences (SPSS) Version 20.

Results and discussion

This chapter presents the study’s results in three 
tables. Table I shows the frequency and percentage of 
population data. In this table, we find a complete and 
comprehensive explanation and assessment of the levels 
of family satisfaction in the study sample. The last table 
describes the relationship between evaluation and some 
demographic characteristics.
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Table (1): Overall Assessment levels of family Satisfaction among study participant’s

Assessment

Frequency Percent

Satisfied 74 78.7

Unsatisfied 20 21.3

Total 94 100.0

Table (2): The relationship between Demographic Characteristics and assessment 

Gender * assessment

Gender
Satisfied 

Assessment 
Total

Unsatisfied 

Gender
Male 53 6 59

Female 21 14 35
Total 74 20 94

Age
Satisfied 

Assessment
Unsatisfied 

20-29 35 2 37
29-37 16 9 25
38-46 11 3 14
47-55 9 3 12
56-64 3 3 6
20-29 35 2 37
29-37 16 9 25
Total 74 20 94

Marital status

Satisfied Unsatisfied 
Assessment

Unsatisfied Unsatisfied 
Single 31 1 32
Married 43 18 61
Widower 0 1 1
Total 74 20 94

Housing

Satisfied Unsatisfied 
Assessment

Total 
Unsatisfied Unsatisfied 

Urban 60 7 67
Rural 14 13 27
Total 74 20 94

Relationship with the patient

Satisfied Unsatisfied 
Assessment

Unsatisfied Unsatisfied Total 

Father 33 1 34
Mother 16 8 24
Wife and husband 2 1 3
Sun and daughter 10 4 14
Uncle and aunt 5 1 6
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Brother 5 1 6
Sister 2 4 6
Grandfather & grand-mother 1 0 1
Total 74 20 94
Occupation

Satisfied 

Assessment 
Total 

Unsatisfied 

Earner 39 5 44
Employee 11 7 18
House wife 21 7 28
Student 1 1 2
Retired 2 0 2
Total 74 20 94

Monthly income
Satisfied 

Assessment 
Total 

Unsatisfied 
Suffices 39 4 43
Hardly suffices 22 8 30
Un suffices 13 8 21
Total 74 20 94
Education level

Satisfied 

Assessment 
Total 

Unsatisfied 

Illiterate 34 7 41
Primary 22 9 31
Intermediate 5 3 8
Secondary 6 1 7
Diploma 3 0 3
Bachelor 3 0 3
Master 1 0 1
Total 74 20 94

Table 1 reveals that 62.8% of the study sample is 
male. With respect to age groups, the results indicate 
that 39.4% patients were within the first age group 
(20-29 years). The social status indicates that 64.9% 
are married. This table shows that 71.3% come from 
urban areas. Fathers constituted 36.2% of the total study 
sample. The percentage of unemployed patients was 
46.8%. This table also reveals that 45.7% of participants 
have sufficient monthly income, and most of the study 
sample is illiterate; educated patients constituted 43.6% 
of the total sample of the study. Table 2 shows the overall 
levels of family satisfaction for health care services. 
Approximately 78.7% of the study sample were satisfied 
with the health care services, followed by 21.3% that 
were not. Table 3 shows that there is a relationship 
between satisfaction and gender equality in the family 
group. Male was at higher satisfy than the female. The 

Cont... Table (2): The relationship between Demographic Characteristics and assessment 

group aged 20–29 was more satisfied than other age 
groups and married participants were more satisfied with 
the services provided than the unmarried. People living 
in urban areas were more satisfied than those living in 
rural areas. Most of patients’ relatives were satisfied with 
the services provided by her/his father. Furthermore, the 
unemployed were more than satisfied with the research 
specimens. Persons with sufficient monthly income 
were more satisfied with health services. Additionally, 
the illiterate was more satisfied with the health services 
than the educated. Modern study showed that 78.7% of 
households are satisfied with health care services, while 
21.3% are not. This means that about 80% of patients’ 
families are very satisfied. This study is in line with a 
large amount of research focused on patient testing and 
family satisfaction with health care services. Ornstein, 
Katherine (2015), found that a clearer understanding 
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of patient satisfaction with cancer has emerged, with 
increased interest in this area of   research. The research 
has developed to such an extent that theoretical 
development will soon be possible. Research conducted 
so far has identified multiple providers of patient 
information factors that determine patient and family 
satisfaction with cancer education. The results of 
satisfaction with education should be studied while it 
is in its infancy. There are many gaps in the research 
that need to be addressed. However, the current research 
group provides a basis for guiding care 15-17 Fakhoury 
WKH, (1996), found that those individuals who were 
very satisfied with information about had lower trait 
anxiety (p <.05). The findings of a study by Tattersall 
and his colleagues revealed that the most important. At 
the end of the discussion, our study showed that there is 
a close relationship between health services and family 
satisfaction. Satisfaction with health services is very 
high.

Conclusion

Most family members were very satisfied with 
the care given to cancer patients. Efforts to improve 
the nature of interactions and communication with 
families may lead to improvements in satisfaction. 
Families can provide valuable information on the 
quality of end-of-life care provided at the chemotherapy 
centre. Their perceptions of communication, decision-
making, nursing care, intensive environmental care and 
spiritual support strongly influence their satisfaction 
or dissatisfaction with the care offered. Personal and 
frequent contact assists in the decision-making process 
as does compassionate nursing care. A warm family-
friendly environment and spiritual support can help 
relieve discomfort and enhance family satisfaction. An 
increased in information for the patient and his family 
about the disease and treatment is recommended, which 
increases trust between the patient and medical staff. 
In the future, qualitative data will be analysed to gain 
further insights into areas of improvement. The need for 
a continuous focus on communication skills in teaching 
nurses and physicians is emphasized. Families with 
cancer patients should be involved in making decisions 
about the patient’s health and treatment. Every medical 
team needs to know how to deal with patient complaints 
and concerns.
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Quantitative Detection of Cytomegalovirus in Patients with 
Hospital Acquired Pneumonia in Al-Hilla/Iraq  
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Abstract

A total of (96) lavage specimens were taken from patients with ventilator associated pneumonia (VAP), and 
bronchioalviolar lavage (BAL), during the period from February to June (2018) admitted to the Al-Hillah 
General Teaching Hospital, Al- Imam Al-Sadiq Hospital and Tiba Center. Among them 23(20.67%) of 
samples were found to be with CMV pathogens. Quantitative real time PCR technologies have demonstrated 
accuracy in measuring systemic HCMV loads; in this study 23(23.9%) Patients, of them 14(60.8) in 
respiratory ICU patients (VAP), versus 9(39%) in (BAL), the percent in male was 17(73.9%) while in female 
was 6(26%).  

Keywords: Cytomegalovirus, ventilator associated pneumonia, broncheoalviolar lavage, real time PCR.

 Introduction

Ventilator-associated respiratory infection is the 
commonest hospital-acquired infection in intensive care 
units (ICUs) 1. The condition includes both ventilator 
associated tracheobronchitis (VAT) and ventilator-
associated pneumonia (VAP) and has an incidence in 
resource-rich countries of (1–22) per (1000) ventilator 
days 2. Cytomegalovirus (CMV) is a major herpes 
virus, latently persisting in the majority of the adult 
human population worldwide 3. It has been suggested 
that chronic CMV infection is a driving force in age 
related T cell immunosenescence 4. Reactivation from 
the latency rather than primary infection is believed 
to be the cause of CMV infection CMV serology is 
not useful for the diagnosis of active infections and 
its culture is impractical for clinical purposes. Real-
time PCR is a sensitive, specific and reliable marker 
to monitor the clearance of viremia 5. Reactivation of 
cytomegalovirus (CMV) has been reported in critically 
ill patients (especially elderly) lying in the intensive care 
units. So identifying to treat such patients is important6. 
Reactivation from the latency rather than primary 
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infection is believed to be the cause of CMV infection7. 
Cytomegalovirus pneumonia is a well-recognized 
complication experienced by immunosuppressed 
patients, but whether cytomegalovirus can cause VAP 
in nonimmunosuppressed critically ill patients requiring 
mechanical ventilation has been unknown. Respiratory 
viruses were detected in Broncho alveolar lavage (BAL) 
samples from nearly one-third of the patients, and up 
to two-thirds when only patients without bacterial cause 
were considered 8. Cytomegalovirus pneumonia occurred 
after a median ICU stay of 18 days and was associated 
with bilateral and interstitial radiographic infiltrates more 
often than were bacterial VAP cases. No clinical features 
distinguished the cytomegalovirus cases. The presence 
of CMV infection in critically ill patients was associated 
with a significant increase in morbidity and mortality 
9. Cytomegalovirus pneumonia is a well-recognized 
complication experienced by immunosuppressed 
patients, but whether cytomegalovirus can cause 
VAP in nonimmunosuppressed critically ill patients 
requiring mechanical ventilation has been unknown. 
Respiratory viruses were detected in bronchoalveolar 
lavage (BAL) samples 8.  Cytomegalovirus (CMV) 
and herpes simplex virus (HSV) are common viruses 
that can affect critically ill patients who are not 
immuneocompromised. In critically ill patients, a CMV 
infection is associated with an increased mortality are 
needed to evaluate whether treatment could improve the 
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prognosis 10. The frequency of CMV varies depending 
on the diagnostic methods used, from (12%) when 
cultures are used to (33%) when PCR is used. Viral 
reactivation begins between days (14) and (21) of the 
ICU stay. Risk factors for reactivation are prolonged 
ICU stays, higher severity scores on admission, and 
severe sepsis. In this group, the incidence may reach 
up to (36 %) 11. Human cytomegalovirus (HCMV) is a 
recognized cause of disease in the fetus, the allograft 
recipient and AIDS patients. More recently, it has been 
recognized as a pathogen for those admitted to intensive 
care units, for the elderly and for the general population 
12. The development of real-time PCR technology is 
a promising improvement for the quantification of 
HCMV DNA in clinical samples and will be useful for 
the follow-up of patients with a high risk of developing 
HCMV disease 13,14. Standardization of human 
cytomegalovirus (CMV) PCR is highly recommended 
is essential for PCR sensitivity real-time PCR is widely 
considered as an efficient and highly sensitive technique 
for the evaluation of human cytomegalovirus (CMV) 
DNA provided that the target sequence and primers are 
properly selected kinetics  15, 16.

Materials and Method

Patients and clinical specimens: 

A total of (96) lavage specimens were taken from 
patients with ventilator associated pneumonia (VAP), 
and bronchioalviolar lavage (BAL), during the period 
from February to June (2018) admitted to the Al-Hillah 
General Teaching Hospital, Al- Imam Al-Sadiq Hospital 
and Tiba centre. The patients’ samples were chosen 
for convenience, and the method of recruitment was 
standard for a consecutive period of 5 months. Clinical 
samples were collected using Artificial respiration tube 
from lung and bronchoscope tube (from ventilator 
associated pneumonia VAP and bronchiectasis patients). 
Transferred to the laboratory by ice bag. No duplicate 
samples from the same patients and no environmental 
isolates were included in this study. This study was 
included women, children and the elderly; the age 
groups of patients span from (2 to 94) years old.

Ethical Approval

The necessary ethical approval from ethical 
committee of the Hospitals and patients and their 
followers must obtained. Moreover, all subjects 
involved in this work are informed and the agreement 

required for doing the experiments and publication of 
this work is obtained from each one prior the collection 
of samples.

Molecular Methods

Primers and probes

The primers and probes that used for direct detection 
of Human Cytomegalovirus DNA by Real-Time PCR 
were designed according to 17, and provided by (Bioneer 
Company, Korea) as in Table (2).

Viral DNA Extraction

Viral DNA was extracted from respiratory fluid 
samples by using gSYNC™ DNA Extraction Kit 
(Geneaid. USA) and done according to company 
instruction.

Genomic DNA estimation:

The extracted DNA was checked by using Nanodrop 
spectrophotometer (THERMO. USA), that check and 
measurement the purity of DNA through reading the 
absorbance in at (260 /280 nm). 

 Real-Time Polymerase chain reaction:

Real-Time PCR technique was performed for in 
detection of Human cytomegalovirus based on (UL83) 
gene amplification. Technique was carried out according 
to method described by 17

Real-Time PCR Thermocycler conditions:

Real-Time PCR thermocycler conditions was set 
according to primer annealing temperature and qPCR 
TaqMan kit instructions by Biorad  Real-Time PCR 
thermocycler system as in Table (3):

Real-Time PCR Data analysis:

qPCR data analysis was performed by calculation 
the threshold cycle number (CT value) that presented the 
positive amplification in Real-Time PCR cycle number.

Results and Discussion

Molecular Characterization of Cytomegalovirus 
(CMV) by Real time PCR (RT-PCR): 

Quantitative monitoring of human cytomegalovirus 
(HCMV) infection is helpful in determining appropriate 
antiviral management of pneumonia in ICUs. 
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Quantitative PCR technologies have demonstrated 
accuracy in measuring systemic HCMV loads 18. Table 
(4), showed the rate of active CMV infection detected 
by RT-PCR in patients with MRSA infection. In this 
study, the presence of CMV in pneumonic patients was 
23(23.9%); those patients were also carrying MRSA 
at 10(41.6%). This results were lower than the results 
recorded by 19 who found that pneumonia due to CMV 
has also been diagnosed in (29 to 50%) of patients with 
VAP. While 20 studied the correlation between gram-
positive bacteria with the CMV pneumonia and found 
that the bacterial lung infection was present in 11(50%) 
of CMV patients. About the presence of CMV according 
to the type of lavage specimens (VAP, BAL) and 
gender, CMV was present in 14(60.8) of patients with 
VAP versus 9(39%) of Patients with BAL. However, 
the percent of CMV in male was 17(73.9%) while in 
female was 6(26%) these results were shown in Table 
(5). These findings were in agreement with the findings 
of 20 whose found that the percent of CMV in VAP 
patients were 14(64%), 14(54%) in male respectively. 
On the other hand, 21 found 12(41.38%) in female with 
CMV pneumonitis. The differences in these results were 
may be due differences in the age, stay in hospitals, and 
type of antibiotics, CMV load and the patients care. 
The higher CMV load was recorded in respiratory ICU 
patients developing ventilator associated pneumonia 

(VAP) than (BAL) due the CMV load and age of the 
patient, duration of mechanical ventilation and duration 
of ICU stay. This study revealed with the results in 
adults recorded by 6 who found active CMV infection 
by RT-PCR among the studied populations was (55%) 
in respiratory ICU patients. Higher CMV load was 
recorded in respiratory ICU patients admitted due to 
exacerbation of chronic respiratory disease or stroke 
and developing ventilator associated pneumonia (VAP).  
In present study the duration of ICU stay ranged from’’ 
one week to three months’’ of ICU stay. However, 
the duration of ICU stay in other studies ranged from 
(1–30 days) according to 6. While the results according 
to 20 who found active CMV infection in critically ill 
patients increases both crude and adjusted mortalities 
at day (60). CMV infection was also associated with 
less ventilator free days at day (28) and day (60). The 
age of the patient have the CMV, two patients (8.6%) in 
children from (12-14 years) while in adults 21(91.3%) 
from (20-94 years) patient. The results were shown in 
Table (6). This result not agreed with results recorded by 
22 who found 40% (35/87) in children, due the children 
in present study little numbers duration of mechanical 
ventilation. PCR is highly recommended. As primer 
design is essential for PCR sensitivity here remain many 
CMV-specific primer sets available in the literature that 
have not undergone such evaluation studies, especially 
for real-time PCR 15.

Table (1): kits of cytomegalovirus used in this study

No. Kit Company Country

1 gSYNC™ DNA Extraction Kit Geneaid Biotech Ltd. USA

Lysis  (GSB Buffer) 25 ml

Proteinase K 25 mg 2 vial

W1 buffer

Wash buffer

Elution buffer

Spin  column

Collection tube 2ml

2 NEXpro™ qPCR Master Mix (Probe) Genes Laboratories USA

qPCR Master Mix:
Hotstart Taq DNA Polymerase, ultrapure dNTPs,
MgCl2.
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Table (2): Human cytomegalovirus primers and probe

Primer Sequence Amplicon

CMV (UL83) gene 
Primers

F GTCAGCGTTCGTGTTTCCCA
119bp

R GGGACACAACACCGTAAAGC

CMV (UL83) gene 
Probe FAM-CCCGCAACCCGCAACCCTTCATG-TAMRA

Table (3): qPCR thermocycler conditions

Step Condition Cycle

Pre-Denaturation 95 °C  5 min 1

Denaturation 95 °C  20 sec

45Annealing/Extension
60 °C  30 sec

Detection (Scan)

Table (4) the rate of MRSA infection in active CMV infection detected by RT-PCR in (10) specimens

No. of sample MRSA CMV

4 + +

21 + +

22 + +

24 + +

31 + +

57 + +

71 + +

79 + +

88 + +

94 + +

Table (5): Distribution of CMV according to lavage specimens (VAP and BAL) and gender

Lavage specimen No. (%) male female

VAP 14(60.8%)
17(73.9%) 6(26%)

BAL 9(39%)

Total 23 23
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Table (6): Distribution of CMV detected by real 
time PCR according to the age group

 Age group (year) No. (%) of CMV (n= 23)

11-20          2

21-30          2

31-40        1

41-50        1

51-60       4

61-70       6

71-80      5

81-90      1

91-100      1

Conclusion

Peal time PCR technique was very important tool 
for rapid detection of CMV in VAP patients that has very 
important role for rapid therapeutic options in critically 
ill patients especially ICUs.
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Abstract

Toxoplasma gondii caused a widely distributed protozoan disease called Toxoplasmosis. “The infective 
stage of T. gondii is capable of infecting variety of vertebrates including humans, domestic animals and 
wild felids are capable of serving as definitive hosts and T. gondii Oocyst are excreted in their feces”. 
“Toxoplasmosis is caused by ingestion T. gondii Oocyst from contaminated soil or water or foodstuff or by 
consuming T. gondii tissue cysts from infected hosts”. “The present study was designed to develop methods 
for detection of Oocyst from soil by nested PCR using Toxoplasma gene B1 primers”. The results in this 
study noted that the contamination was highest prevalence in gardens with T. gondii, schools and “backyards 
of homes” that is  in Baghdad city (21.42%, 17.4% , 16.66%) respectively and in the Kut city is (6% , 5.5%, 
4%) respectively. rural area infection with  T. gondii was highest in  the two cities Baghdad and Kut.

Keywords: Toxoplasma gondii, PCR, Baghdad, Kut

Introduction

One of zoonotic pathogen is Toxoplasma gondii 
that raises public health issues. In immunocompeleat 
people toxoplasmosis is typically asymptomatic and 
the infection can cause severe damage with them, such 
as fetuses and AIDS patients 1,2,3. Toxoplasma gondii 
causes economic loses and abortion in production 
animals. The environmental stage of Toxoplasma gondii 
is Oocyst which” shed in cat feces”, “sporulate, and 
disperse in the environment where the intermediate 
hosts get infected”. The important source of infection 
for animals and humans are the Oocyst, 6-17% of 
infection of pregnant women were attributed to Oocyst, 
in multicenter epidemiological survey.(4)

“The routes of transmission of toxoplasmosis 
are different and still undetermined, since it is not yet 
possible using serological investigations to discriminate 
infections due to Oocyst from those induced by cysts’ T. 
gondii seroprevalence in humans from soil or water.(5) 

because of contamination of soil which may also transfer 
Oocyst to vegetable and fruits for human consumption 
and increase risks of primary infection”.(6,7)

This study designed to determine of contamination 
prevalence of infected stage of Toxoplasma gondii in 

soil samples  collected from different areas in Baghdad 
and Kut cities.

Material and Method

Six hundred and seventy seven “soil samples were 
collected at different sits”” located in two sits of” 
Baghdad city (323 samples) in Al-Karakh region and 
(354 samples in A-Rasafa region) and in Kut city we 
collect four hundred and twenty samples. “The samples 
were taken from places where cats often excrete T. 
gondii Oocyst” (home gardens, schools, Agricultural 
lands territory of waste dumps, Abandoned lands where 
children sometimes play, and playgrounds, parks), 
during 20,sep 2015 to end of April 2016 samples of soil 
preparation as in following:-

“ 300g of soil were taken from the surface layer of 
the ground ( the depth of 2-5 cm), then dried at room 
temperature for 2 days.(8) 40g from each sample soils 
where taken for further examinations”. 

“To detect T. gondii Oocyst (unsporulated and 
sporulated) epilifuores (ence technique with UV light 
was used (excitation Filter 300 to 385 nm, dichroic 
mirror 480 nm barrier filter 420 nm). This facilitated 
the detection because both unsporulated and sporulated 
Oocyst exhibit typical blue auto fluorescence”. 

DOI Number: 10.5958/0973-9130.2019.00434.1 
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 “ DNA extraction was performed as described 
for specific T. gondii detection by using of primer set 
described by Dubey and Jones”.(9)

Results

From total 677 soil sample” were collected from 
urban 300 samples and rural (n= 377) Baghdad city 
areas in and urban (n=200) and rural (n=240) in Kut 
city. The results presented in Table (1), (2), (3), (4) and 
figures (1), (2), (3). “The highest prevalence of T. gondii 
contamination was” noticed in Baghdad city (urban and 
rural areas).

So T. gondii contamination was found in the 
highest prevalence in gardens, schools, and the lowest 
in  Backyards (21.42%, 17.14%, 16.6%) respectively, 
in urban area in Baghdad in other hand the highest 
prevalence of T. gondii in rural area in Baghdad city 
was noted in homes, gardens, schools and backyards 
(35.71%, 35%, 29.8%, 20%) respectively. The lowest 
contaminated 11.42 % was noted at homes in urban 
area in homes in Baghdad city. In urban and rural area 
in Kut city the study noted homes, gardens, schools, 
backyards of homes have the highest prevalence of T. 
gondii contamination (6%, 5%, 5.5%, 4%), (8.34%, 
7.5%, 6.6%, 5.83%) respectively. Table (3,4), whereas 
the lowest (2.5%) was at public enclosure of rural area 
in the Kut city.

Table (1) T. gondii detection in urban area soil 
samples in Baghdad through PCR on the basis of B1 
gene

Source of 
samples

No. 
samples

No. ve+ 
samples by 
PCR

concentration 
%

Homes 70 8 11.4

Gardens 70 15 21.42

Public 
enclosures 30 5 16.6

Schools 56 10 17.85

Backyards 74 12 16.21

Table (2) T. gondii detection in rural area soil 
samples in Baghdad through PCR on the basis of B1 
gene

Source of 
samples

No. 
samples

No. ve+ 
samples by 
PCR

concentration 
%

Homes 70 25 35.71

Gardens 60 21 35

Public 
enclosures 90 13 14.44

Schools 90 18 20

Backyards 67 20 29.85

Table (3) T. gondii detection in urban area soil 
samples in Kut city through PCR on the basis of B1 
gene

Source of 
samples

No. 
samples

No. ve+ 
samples by 
PCR

concentration 
%

Homes 30 12 6

Gardens 60 10 5

Public 
enclosures 35 5 2.5

Schools 25 8 4

Backyards 50 11 5.5

Table (4) T. gondii “detection in” rural area soil 
samples in Kut city” through PCR on the basis of 
B1” gene

“Source” of 
samples

No. 
samples

No. ve+ 
samples by 
PCR

concentration 
%

Homes 50 25 8.34

Gardens 50 18 7.5

Public 
enclosures 50 12 5

Schools 50 14 5.83

Backyards 40 16 6.66
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Fig (1) Molecular weight markers correspond to 100 bp ladders (fermintus).

 2 & 3  The digested 3’ end of SAG2 with HhaI, in G-C Locus (193 bp).

 5 & 6  The 3’ 5’ end of SAG2 digested with Sau3AI, in G-C Locus (221 bp).

 7 & 8  The undigested 5’ end of SAG2.

 9 & 10The digested 3’ end of SAG2 with HhaI, in G-C Locus (193 bp).

At 2.5% agarose gel with Ethidium bromide (0.5µg/ml), and  the Electrical current is equal to 60 volte at 
30minutes

M        1        2        3          4         5          6        7           8         9 

Figure 2: Detection of Toxoplasma gondii genome by nested PCR using    Toxoplasma gene B1 primers:



1035        Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4                  

 M        : 100 bp DNA ladder (M) 

 Lane3:  reference Toxoplasma strain

 Lanes: (2,4,5,6,7,8, and 9)  positive isolates (193 bp) 

 Lane: (1) negative isolate

At 2.5% agarose gel, with Ethidium bromide (0.5µg/ml).The Electrical current is equal to 60 volte at 30minutes

              M     20     21     22    23     24      25         26      27    28       29    

Figure 3: Detection of Toxoplasma gondii genome by nested PCR using Toxoplasma gene B1 primers:

 M   : 100 bp DNA ladder (M) 

 Lane 23:  reference Toxoplasma strain

 Lanes: (21,22,24,25,26,27,28, and 29)  positive isolates (193 bp) 

 Lane: (20) negative isolate                                                                                           

 The Electrical current is equal to 60 volte at 30minutes                                                                                          

There are rare of available information on the 
prevalence of T. gondii Oocyst in the environment.(10,11) 
some of experiments were preformed under laboratory 
conditions (tap water, contaminated with high number 
of Oocyst) that were for from those usually occurring 
in the natural samples.(12) “However, soil is also an 
environmental source of toxoplasmosis in human.(13) It 
was indicated that pregnant women mostly get infection 
from soil”.(14) It was noted that Oocyst may remain 
infective in soil for many month to year.(15) The results of 
our study indicated that soil may play an important role 
in the epidemiology of toxoplasmosis. The presence 
of T. gondii DNA in soil samples examined clearly. 
Indicates the soil pits contaminated with Oocyst may by 
a source of infection for human. “Children playing in 
dirty soil are likely to swallow by accident, the Oocyst 
of T. gondii which may be found in soil pits which is 

a danger for children and adults”. “There is a need for 
better protection of such places from cats’ feces.” “It was 
also noted that the distribution of areas contaminated 
by” Oocyst “was highly” heterogeneous” in an urban 
environment”.(16) “Maximum contamination was found 
at the detection sits of cats”.

“ It was “found” that proximity of cats to humans 
for” deposition “of cat” feces” in urban areas may 
increase the possibility of contamination with” Oocyst. 
In rural areas, Oocyst “may be shed” for “from houses”. 
The feces “may be difficult to find because” they are 
quickly disintegrated under natural conditions and felids 
bury them”.

“In soil Oocyst persist at the surface or up to 10 
cm depth but their transport through soil is not known, 
however, Oocyst retention increases with the use of 
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filter columns”.(17)

Conclusion

The present study will be helpful in studying the 
occurrence, prevalence and viability of T. gondii Oocyst 
in environment matrices specify source (soil) of animal 
and human contamination.
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Effectiveness of an Educational Program on Head Nurses’ 
Knowledge about Nursing Leadership at Medical City 

Hospitals in Baghdad City
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Abstract

The Study aims to determine the effectiveness of nursing educational program on head nurses knowledge 
concerning nursing leadership in medical city hospitals in Baghdad city. A quasi-experimental design study 
was conducted in medical city hospitals in Baghdad city from 15 October 2018 to 1 August 2019.Non- 
probability (purposive) sample of (60) head nurses who working in different departments in the hospitals. 
The sample is divided into two groups; (30) head nurses (the case group) are exposed to the educational 
program and (30) head nurses (control group) are not exposed to the program, The sample was  selected 
from the Directorate of Medical City, Private Nursing Hospital ,Gastroenterology Hospital, Burns Hospital, 
Ghazi Hariri Specialized Surgery Hospital and Oncology Hospital,  The researcher constructed educational 
program  and instruments in order to reach the aims of the present study. The analysis of data is performed 
through the application of descriptive statistic (a frequency, percentage, arithmetic mean, stander deviations) 
and inferential statistic (chi –square, independent sample t-tests paired t-test and one way ANOVA. The 
results of the current study revealed that head nurses who participated in education program demonstrated a 
high level of knowledge than the control groups in relation to nursing leadership 
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Introduction

Leadership or the need for it appears to be inherent 
in the human make-up. This need may take various 
guises more focused leadership needs are evident in 
nursing, Medicine, politics, in industry and in any group 
activity. Leadership is a way of focusing and motivating 
a group to enable them to achieve their aims. It also 
involves being accountable and responsible for the 
group as a whole. 1 Chaos Uncertainty Unpredictability 
Constant change. These are all characteristics of the 
world in which we now live and all indications are 
that the world of the future will be even more chaotic, 
more uncertain, more unpredictable, and in even greater 
states of constant and unprecedented change and flux. 

Such circumstances desperately call for new leaders. 
Indeed, if there was ever a moment in history when 
a comprehensive strategic view of leadership was 
needed,  Defining just what leadership is, who leaders 
are, what leaders do, and how leadership is different 
from management a phenomenon with which it often is 
confused  is no easy task. Leadership is one of the most 
observed and least understood phenomena on earth. It 
is multidimensional and multifaceted a universal human 
phenomenon that many know when they see it, but few 
can define clearly 1. The world needs visionary, effective, 
and wise leaders. Never has this statement been more 
true than it is for health care today. Leadership matters. 
Perhaps, every generation of leaders believes their 
challenges are greater than the ones of the previous 
generation but the current state of health care creates 
unprecedented challenges for individuals, families, the 
nation, and the world. Health care continues to grow 
more complex, corporate, and costly. In the United 
States, we face urgent problems of system complexity, 
financial shortfalls, poor distribution of resources, and 
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shortages of clinicians, issues of errors and patient 
safety, and controversy regarding future directions for 
healthcare reform The healthcare needs of past decades 
focused on clinical practice and educational preparation 
for practice We need nurse leaders who can draw from 
their roots in clinical practice to collaborate with leaders 
in other disciplines, with policy makers, and with 
members of the community to create new solutions to 
the problems facing health care, to improve  quality of 
life, to transform healthcare systems, and to inspire the 
next generation of leaders 3.  Leadership is offered as 
a solution for most of the problems of organizations. 
Historically, researchers in this field have searched for 
the one best leadership style that will be most effective. 
Current thinking holds that there is no one best style. 
Rather a combination of styles, depending on the 
situation the leader finds him- or herself in has been 
deemed more appropriate. 4 Never have the challenges 
of leading change in health and health care been more 
daunting. The need for change creates demand for 
Successful leadership and therefore LEADS. Health 
care, which has undergone great upheavals in recent 
decades, is headed for yet more change. We live in a 
faster flatter society where our ability to share health 
information in a digitized world has increased by 
approximately ten million times since the late 1960s, 
with a commensurate demand on our individual capacity 
to process this information. 5

Concern with nursing leadership is crucial in 
different hospital sections due to their dynamic nature, 
which results from the severe condition of the admitted 
patients and which requires nurses to provide highly 
complex care. Within this setting, nurses must lead their 
staff to achieve the best outcomes, for which leadership 

skills are essential. Thus, the relationship between 
that dynamic, interactive environment and nursing 
leadership represents an appropriate subject of study 6.

Methodology

 Study design:  A quasi- experimental design was 
used in the present study with the application of a pre-
tests / post-tests approach for the study group and control 
group after implementation of educational program 
to assess the knowledge of head nurses about nursing 
leadership in the City Medical Hospitals. The study 
period was from 15 October 2018 to 1 August 2019.

 Study Sample: The purposive sample consists of 
60 head nurses who working in different departments 
in the hospitals, divided in two groups, 30  head nurses 
as study group were exposed to the nursing education 
program, and the other 30 head nurses were not exposed 
to the program considered as the control group.

 Study Instrument:  questionnaire It consists of two 
parts: : Self-administered sheet related to demographic 
characteristics of the participants:

Part II: questionnaire of Measuring Effectiveness of 
the education Program.

Statistical analysis: For this study, data are analyzed 
through the application of statistical procedures and by 
using (SPSS) version (23) which may assist to determine 
the study results.

A. Descriptive Data Analysis 

B. Inferential Data Analysis

Results

Table 1. Participants’ sociodemographic characteristics

Variables 
Study G. (n = 30) Control G. (n = 30)
Frequency Percent Frequency Percent

Age
 22-32
 33-42
 43-52

14
11
5

46.7
36.7
16.6

7
15
8

23.3
50.0
26.7

Mean (SD) 34.9 ± 6.86 37.5 ± 6.85
Gender
 Male
 Female

15
15

50.0
50.0

24
6

80.0
20.0
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Level of education
 Nursing high school
 Diploma
 Bachelor’s degree
 Graduate degree

8
9
11
2

26.7
30.0
36.7
6.6

4
8
18
0

13.3
26.7
60.0
0.0

Marital status
 Not married
 Married
 Divorced
 Separated

12
17
1
0

40.0
56.7
3.3
0.0

4
25
0
1

13.3
83.4
0.0
3.3

Years of experience nursing
 1-5
 6-10
 11-15
 ≥ 16

5
13
5
7

16.7
43.3
16.7
23.3

0
7
12
11

0.0
23.3
40.0
36.7

Mean (SD) 10.6 ± 5.9 15.2 ± 6.3

The mean of age for participants in the study group 
is 34.9 ± 6.86;  For the control group.

Concerning gender, participants in the study group 
are equally distributed (n = 15; 50.0%) for each of them. 
For the control group, the majority are males (n = 24; 
80.0%) compared to females (n = 6; 20.0%).

Regarding level of education, more than a third of 
participants in the study group hold a bachelor’s degree 
(n = 11; 36.7%), followed by those who hold a diploma 
degree (n = 9; 30.0%), those who are nursing high school 
graduates (n = 8; 26.7%), and those who hold a graduate 
degree (n = 2; 6.6%). For the control group, most hold 
a bachelor’s degree (n = 18; 60.0%), followed by those 
who hold a diploma degree (n = 8; 26.7%), and those 
who are nursing high school graduates (n = 4; 13.3%).

With respect to marital status, more than a half in 
the study group are married (n = 17; 56.7%).

Concerning the years of experience in nursing, 
the mean of years is 10.6 ± 5.9; more than two-fifth of 
participants in the study group have 6-10-years (n = 
13; 43.3%) .For the control group, the mean of years is 
15.2 ± 6.3; two-fifth have 11-15-years (n = 12; 40.0%), 
followed by those who have 16 or more years (n = 11; 

Cont... Table 1. Participants’ sociodemographic characteristics

36.7%), and those who have each of 6-10 (n = 7; 23.3%).

Regarding the years of experience in nursing 
leadership, the mean of years for participants in the 
study group is 2.6 ± 1.5; all have 1-5-years (n = 30; 
100.0%). For the control group, the mean of years is 
4.0 ± 2.9; the majority have 1-5-years (n = 25; 83.3%), 
followed by those who have 6 or years (n = 5; 16.7%).

Lastly, two-fifth of participants in the study group 
work in wards (n = 12; 40.0%), followed by those who 
work in ICU (n = 9; 30.0%), those who work in operation 
room (n = 6; 20.0%), those who work in other areas (n = 
2; 6.7%), and one who works in emergency room (n = 1; 
6.7%). For the control group, more than a third work in 
wards (n = 11; 36.7%), followed by those who work in 
operation room (n = 7; 23.3%), those who work in each 
of ICU and emergency room (n = 5; 16.7%) for each of 
them, and those who work in other areas (n = 2; 6.7%).
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Table 2. Difference in participants’ knowledge about the concept of leadership over time.

Paired Samples Test

Concept

Paired Differences

t df S i g . 
(2-tailed)

Mean Std. Devia-
tion

Std. Error 
Mean

95% Confidence Inter-
val of the Difference

Lower Upper

Study Pretest – Study 
Posttest -1.13333- 1.19578 .21832 -1.57984- -.68682- -5.191- 29 .000

Study Posttest I- Study 
Posttest II -2.10000- 1.42272 .25975 -2.63125- -1.56875- -8.085- 29 .000

Control Pretest – Control 
Posttest I -2.30000- 3.20721 .58555 -3.49759- -1.10241- -3.928- 29 .000

Control Posttest I - Control 
Posttest II .56667 2.29968 .41986 -.29205- 1.42538 1.350 29 .188

There are statistically significant differences in 
participants’ knowledge about the concept of leadership 
between pretest and posttest I (p-value = .000) and 
between posttest I and posttest II (p-value = .000). For 
the control group, there is a statistically significant 
difference in in participants’ knowledge about the 
concept of leadership between pretest and posttest I 
(p-value = .000 Regarding age, less than a half in the 
study group are within the age group of (22-32) years 
old. For the control group, Half the number are within 
the age group of (33-42) years old followed by those 
who are within the age group of (43-52) years-old.

Concerning gender, the number of males and 
females was equal in total in the study group. As for 
the control group, the number of males was more than 
females.

This study shows that the number of males more 
than females in the nursing leadership because the 
eastern society prefer males than females and consider 
them less efficient than male administrative matter

Regarding level of education, more than a third of 
participants in the study group hold a bachelor’s degree 

followed by those who hold a diploma degree, Then 
those who are nursing high school graduates  ,Then those 
who hold a graduate degree . This finding is consistent 
with that obtained by  Brown, and Posner (2001). This 
study gives strong support to the argument that learning 
is subsequently related to leadership.  Better learners, 
those with higher scores,  consistently engaged in 
leadership practices more frequently than did those in 
the low learning category. of Francis, and Chiyem,. 
(2017). This  Study  offer significant educational level 
difference in leadership styles,F(16, 496) = 1.508, P< 
.05) among leaders.  

 Regarding to marital status, more than a half in 
the study group are married , followed by those who 
are not married . while  the control group, the majority 
are married , followed by those who are not married.
This finding is inconsistent with that of  Francis, and 
Chiyem,. (2017). This study appears  no significant 
marital status difference in leadership styles, F(8, 328) 
= 1.373, P> .05.

Concerning the years of experience in nursing, 
more than two-fifth of participants in the study group 
have 6-10-years , followed by those who have 16 or 
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more years ,  followed  those who have each of 1-5 and 
11-15-years . while  the control group,Most participants 
who have (11-15)years  , followed by those who have 16 
or more years then those who have each of 6-10 

Regarding the years of experience in nursing 
leadership,  all have 1-5-years while  the control group,  
the majority have 1-5-years ( followed by those who 
have 6 or years

Regarding the workplace, Both groups most of the 
participants workers in the words  Followed by other 
sections with lower percentages.

Head nurses’ Knowledge about nursing 
leadership 

There was a statistically significant difference in 
the score of the participants’ knowledge in the study 
group about concept of leadership over time.  This 
reflects the positive influence of the education program 
in enhancing  head nurses’ knowledge about nursing 
leadership. This finding is consistent with that obtained 
by  Gelard,et. al  (2014). shows that the correlation 
between the  leadership  and knowledge  has been 0.784 
which is considerably high

There is a statistically significant differences 
in participants’ knowledge about the importance of 
leadership in nursing between posttest I and posttest 
II in the study group . For the control group, there is 
no statistically significant difference in in participants’ 
knowledge about the importance of leadership in 
nursing over time This finding is consistent with that 
obtained by the  Wong, and Cummings, (2007) who 
stated in his study that  associations between positive 
leadership behaviors, styles or practices and increased 
patient satisfaction and reduced adverse events were 
found.

Conclusion

There is a positive significant correlation between 
years of experience in nursing and nurses’ knowledge 
about the concept of leadership in nursing. There is no 
statistically significant correlation between participants 
age, years of experience in nursing, years of experience 
in leadership, and leadership domains     
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The Role of PLEKHM1 in Salmonella enterica sv. 
Typhimurium infection

Ohood Aqeed Radhi
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Abstract

Background: Recent evidence has found that PLEKHM1 plays a role for Salmonella enterica sv. Typhimurium 
infection. Salmonella enterica sv. Typhimurium utilises PLEKHM1 to tether phagolysosome membranes to 
the SCV. This membrane remodelling provided a protective niche for proliferation in primary cells, and 
in tissues Aims: Here, we aimed to target PLEKHM1 in HEK293A cells for the prevention of Salmonella 
enterica sv. Typhimurium infection. Targeting the PLEKHM1 protein could possibly inhibit cell killing by 
Salmonella enterica sv. Typhimurium, which could help infections.  That maybe has medical applications 
in the future. CRISPR technique was used to knockout PLEKHM1 in HEK293A cell.   Biochemical assay 
(western blot) was used to determine this knockout.  Biological assay (Microscopy): Imaging Experiments 
for confocal microscopy was also used to investigate the invasion of bacteria inside cells. The results found 
that CRISPR targeting of PLEKHM1 in HEK293A gave clear resistance to the cells following infection 
by Salmonella enterica sv. Typhimurium indicated the role of PLEKHM1 in Salmonella enterica sv. 
Typhimurium infection. The PLEKHM1 has role in Salmonella enterica sv. Typhimurium induces cells 
death. Therefore, pharmacological inhibition of the PLEKHM1 or its components can be explored as future 
work to modulate infection by Salmonella enterica sv. Typhimurium.

Key word: Salmonella enterica sv. Typhimurium, PLEKHM1, HEK293A.

Introduction 

Salmonella enterica sv. Typhimurium are small 
rod-shaped gram-negative intracellular bacteria 
belonging to the Enterobacteriaceae family 1. Infection 
with this bacteria generally begins with the ingestion of 
contaminated food or water so that Salmonella enterica 
sv. Typhimurium reach the intestinal epithelium followed 
by colonization of the small and large intestine resulting 
in gastroenteritis. The symptoms include vomiting, 
diarrhoea, headache and fever 2. Salmonella enterica sv. 
Typhimurium can also disseminate from the intestine 
and produce serious, sometimes fatal infections in a 
number of systemic organs to affect a significant number 
of patients in both developed and developing countries 
3,4. A combination of bacterial genetic and cell biology 
studies indicated that Salmonella can use specific 
virulence mechanisms to induce host cell death during 
infection 5. The endocytic degradative pathway has 
several proteins regulatory machineries that coordinate 
these membrane trafficking routes. One of these includes 
Rab7, which constitutes the late endosomal/lysosomal 

Rab GTPase3. Various downstream effectors of Rab7 
have been characterised, and an example of these 
includes Rab7-interacting lysosomal protein (RILP) 
4. RILP functions by interacting with HOPS complex 
through the VPS41 sub-unit and recruiting HOPS sub-
units into the late endosomal compartment 5. The HOPS 
complex and the GTPase Rab7 determine the fusion of 
endosomes with the lysosomes. The interaction between 
the pleckstrin homology domain that contains protein 
family member 1 (PLEKHM1), a lysosomal adaptor, 
and the HOPS complex has also direct role 6. Salmonella 
enterica sv. Typhimurium secrete numerous effector 
proteins, including SifA, through a specialized type III 
secretion system to hijack the host endosomal system 
and regulate host proteins, including the small GTPase 
Rab7 and the lysosomal protein marker LAMP1 in order 
to generate the Salmonella-containing vacuole (SCV) 
as protective nich for replication 6. Recently has found 
that PLEKHM1 plays a role for Salmonella enterica sv. 
Typhimurium pathogenesis via actions of the virulence 

DOI Number: 10.5958/0973-9130.2019.00436.5 
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factor Sif1

Materials and Method

Bacterial Strains and Growth Conditions: 
Methicillin resistance Staphylococcus aureus 
(NCTC8325) and Salmonella enterica sv. Typhimurium 
(NCTC13347) strains were obtained from Public Health 
England, National Collection of Type Cultures. For 
Staphylococcus aureus infection experiment: bacteria 
were grown until OD=0.3 and infected cells at MOI 100, 
200 or 500 and then incubated at 37oC for 3 or 72 hours 
with gentamicin (0.05 mg/ml) which was added after 1hr 
in order to stop the bacterial infection. For Salmonella 
enterica sv. Typhimurium infection experiment: bacteria 
were grown until OD= 1.2 - 1.5 and used to infect cells 
at 1:100 dilutions for 20 min. and then changed to fresh 
P/S-free media for 30 min.  Cells were then changed to 
fresh P/S-free media contain gentamicin (0.05 mg/ml) 
to incubate 10 minutes. The total incubation with this 
bacteria was 1 hr or 72 hrs according for experiments. 
Eukaryotic Cell Culture: Human Embryonic Kidney 
(HEK) 293A and also Henrietta Lacks (HeLa) were 
cultured in Dulbecco’s modified Eagle’s medium 
(DMEM) (Lonza, BE12-614F) complete media 
supplemented with 10% FBS (Biosera, S1900-050), 
4mM L-glutamine (Lonza, BE17-605E) and 0.01 units 
/L of penicillin/streptomycin (Lonza, 17-602E). A 
penicillin/streptomycin (P/S) free variant of this media 
was also used in this study during bacterial infection 
stages. All cells were grown in an incubator set at 37oC 
with 5% CO2. All cell culture plastics were bought from 
Greiner. All cell lines were sub-cultured twice a week 
depending on requirements. Western blot analysis: 
Cell lysates were analysed as described previously 
McAlpine et al., (2013) using anti- PLEKHM1 (Sigma).  

Fluorescence and confocal Microscopy: Cells were 
plated on glass coverslips.  After treatments, cells 
were fixed and stained with anti-protein A (Sigma) in 
Staphylococcus aureus infection case.  Cell images were 
captured by confocal microscopy (Leica, SP5 (Leica 
Microsystems Ltd, Milton Keynes, UK).  Cell killing 
by bacterial infection: As previously described at 72 
hrs after infection, viable cells remaining attached to 
the culture dish were fixed with 10% formalin / PBS, 
washed in PBS/methanol (1:1) and then stained with 
dilute Giemsa stain (Fluka BCBK8476V).  Plates were 
washed and then dried.  To quantify Giemsa stain, dyed 
cellular material were solubilized in 30% acetic acid/
water and measured at Abs 560nm.  Statistical analysis: 
Quantitative data were managed in GraphPad Prism 
(GraphPad Software, Inc., La Jolla, CA, USA). We used 
one-way ANOVA with Tukey post-test or Student’s 
paired t-test as appropriate.

Results and Discusion

Before studying the interaction between Methicillin 
Resistance Staphylococcus aureus (NCTC8325) or 
Salmonella enterica sv. Typhimurium and mammalian 
cells, a control experiment was carried out to confirm the 
sensitivity of our laboratory Staphylococcus aureus or 
Salmonella enterica sv. Typhimurium strains to growth 
inhibitory conditions. For that these two pathogens were 
incubated in different course times in present (0.05mg/
ml) concentrations of gentamicin. It is demonstrated 
that the presence of (0.05mg/ml) concentrations of 
gentamicin were able to inhibit the growth of both 
pathogenic bacteria by approximately 90 percent 
(Figure 1). This study thus outlines an environmental 
treatment that allow us to control Staphylococcus aureus 
or Salmonella enterica sv. Typhimurium viability in our 
further experiments. 

Figure 1: The impact of gentamicin on Staphylococcus aureus and Salmonella enterica sv. Typhimurium growth. 
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Staphylococcus aureus (NCTC8325) and Salmonella 
enterica sv. Typhimurium (NCTC13347) were grown 
overnight. An aliquot of each bacteria was diluted at 
1:100 and incubated in the presence of (0.05 mg/ml) 
concentrations of gentamicin. The optical density (OD) 
600 nm was read at various time points following incu-
bation at 37oC.

Then, we wanted to confirm the ability of these 
different pathogens on invade its host cells. For that HeLa 
cells infected by Methicillin Resistance Staphylococcus 
aureus (NCTC8325) or Salmonella enterica sv. 
Typhimurium using them different infectious protocols. 
Figure 2 demonstrated that Infected HeLa cells by these 
pathogens confirm its ability to invade host cells. 
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Figure 2: Salmonella enterica sv. Typhimurium and Staphylococcus aureus invaded a host cell. A) HeLa 
cells were plated on glass coverslips then infected with 1:100 MOI of GFP expressing Salmonella enterica sv. 
Typhimurium and incubated at 37oC for 1hr before fixation. Infection was via the “Salmonella protocol”. Cells were 
observed by confocal microscopy. Scale bar: 5 µm. B) HeLa cells were plated on glass coverslips then infected with 
100 MOI of NCTC8325, then incubated at 37oC for 3hrs (from the point of infection) with gentamicin (0.05 mg/ml) 
(added after one hour of infection). Cells were fixed and stained with protein A antibody. Cells were observed by 
confocal microscopy. Scale bar:5 µm.
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Different pathogen which are gram negative 
Salmonella enterica sv. Typhimurium and gram positive 
Methicillin Resistance Staphylococcus aureus are 
known for their ability to damage cell. Therefore, we 
next wished to investigate the potency of these strains 
in killing host cells. We studied two different host cells 
HEK cells line 293A as well as HeLa cells. both these 
cells types are generally well characterised experimental 

hosts for bacterial infection. Host cells were seeded in 12 
well plates and then infected with MRSA (NCTC8325), 
or Salmonella enterica sv. Typhimurium beside on them 
infectious protocol. At the end time point, plates were 
fixed, stained and scanned. After that, the presence of 
any living strained cells was quantified. The results 
(in Figure 3) found that both pathogenic bacteria were 
potently cytotoxic for HEK293A and HeLa cells. 
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Figure 3: Host cell killing potencies from Salmonella enterica sv. Typhimurium and MRSA. A) HEK293A 
and HeLa cells were infected with Salmonella enterica sv. Typhimurium via the “ Salmonella protocol”. Bacteria 
were grown until OD= 1.2 - 1.5 and infected cells at 1:100 dilutions for 20 min. and then changed to fresh P/S-
free media for 30 min. Cells were then changed to fresh P/S-free media contain gentamicin (0.05 mg/ml) and then 
incubated 72hrs, then fixed, stained and counted. The average from 3 samples ± SD is shown. P value from t test 
(***P<0.001).  B) Cells were seeded in a 12 wells plate and infected with MRSA (NCTC8325) with different MOI 
100, 200 or 500. After 1hr of infection, gentamicin (0.05 mg/ml) was added to inactivate any bacteria which had not 
invaded cells. Cells were then incubated for 72hrs.  Plates were fixed and stained with Giemsa. Cells were quantified 
by absorbance at 560nm. Average from N=3 ± SD. (***) P < 0.001 ANOVA and Tukey’s post-test.
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Beside on previous study which found the role of 
PLEKHM1 in the Salmonella enterica sv. Typhimurium 
pathogenesis. This bacteria through its virulence 
factor Sif1, utilize a complex containing PLEKHM1, 
Rab7, and the Vps41 (HOPS) tethering to mobilize 
phagolysosome membranes to the SCV in order to great 
protective niche for proliferation in primary cells and 
tissues from infected mice. Therefore, we wanted to 
identify the role of PLEKHM1 in Salmonella enterica 

sv. Typhimurium induces host cell death. PLEKHM1 
was targeted using CRISPR in HEK293A cells. For more 
conformation, two guides RNA (PLEKHM1HGLibA36 
and PLEKHM1HGLibA38) were used in this study. We 
handled cell pools that are produced when the cells are 
transduced with CRISPR-Cas9. This process led to the 
development of a heterogeneous population. CRISPR-
Cas9 succeeded in strongly reducing PLEKHM1 levels 
as confirm by using western blot assay (Figure 4).
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Figure 4: The efficiency of CRISPR- Cas9 technique in knockout of PLEKHM1 in 

HEK293A cell. HEK293A cells were transduced by two gRNAs CRISPR-Cas9 

lentivirus for PLEKHM1 at 100% concentration and then selected by puromycin. 

Efficiency of PLEKHM1 knockout was then confirmed by western blot assay. 

 

 

Figure 4: The efficiency of CRISPR- Cas9 technique in knockout of PLEKHM1 in HEK293A cell. HEK293A cells were 
transduced by two gRNAs CRISPR-Cas9 lentivirus for PLEKHM1 at 100% concentration and then selected by puromycin. 
Efficiency of PLEKHM1 knockout was then confirmed by western blot assay.

To assess the role of the PLEKHM1 following 
infection by Staphylococcus aureus or Salmonella 
enterica sv. Typhimurium, CRISPR targeted cells were 
then infected with MRSA (NCTC8325) or Salmonella 
enterica sv. Typhimurium for 48 hours in the presence 
of gentamicin. CRISPR targeting of PLEKHM1 in 
HEK293A gave clear resistance to the cells following 
infection by Salmonella enterica sv. Typhimurium. On 
the other hand, these cells still sensitive to destruction 
by MRSA (NCTC8325)  

Currently, the application of host-directed therapies 
when treating bacterial infections has increased, owing 
to an increase in the occurrences of antibiotic-resistant 
bacterial diseases and the scarcity of new antibiotics in 
development. Invading intracellular bacteria have to 

continuously battle with the host’s innate immunity for 
survival. Therefore, it is not surprising that most bacterial 
pathogens have evolved mechanisms to subvert host 
cell defence. To survive, the bacterial pathogen needs 
to colonise the host cell and achieve their own niche, 
avoiding the host’s defences, and leaving the infected 
host cell to support replication and spread the pathogen 
to another uninfected host. Formation of an intracellular 
replicative niche is important in the entire Salmonella 
enterica sv. Typhimurium infection tissue process and 
this involves multiple virulence factors. Interestingly, 
Salmonella enterica sv. Typhimurium utilises a complex 
containing PLEKHM1, Rab7 and VPS41 (HOPS) to 
mobilise tethering of the phagolysosome membranes to 
the SCV. This mechanism thereby helps form a protective 
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niche for proliferation in the primary cells and tissues 
(as demonstrated in infected mice. The present study 
was designed to determine the effect of the PLEKHM1 
in Salmonella enterica sv. Typhimurium induces cells 
death and as comparison, we involved Methicillin 
Staphylococcus aureus in this study.  Both these different 
pathogens have known for their ability to damage cell. 
In the first, we confirm that MRSA (NCTC8325), or 
Salmonella enterica sv. Typhimurium invade host cells 
and both bacteria very potent at the killing its host cells. 
These results match those observed in earlier studies. 
Then we targeted the PLEKHM1 in HEK293A using 
CRISPR genetic tools. The blocking of PLEKHM1 was 
tested by using biochemical technique which is western 
blot. Then to know if this protein has role in Salmonella 
enterica sv. Typhimurium induce cell death, we infected 
this cell line with MRSA (NCTC8325), or Salmonella 
enterica sv. Typhimurium. We showed that the loss 
of PLEKHM1 would block standard cell killing by 
Salmonella enterica sv. Typhimurium but not following 
infection by MRSA. Our results here in HEK293A 
further confirm that this protein is indispensable for 
Salmonella enterica sv. Typhimurium infection. Thus, 
The PLEKHM1 has role in Salmonella enterica sv. 
Typhimurium infection. and pharmacological inhibition 
of the PLEKHM1 or its components can be explored 
as future work to modulate infection by Salmonella 
enterica sv. Typhimurium. 

Conclusion
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Abstract

Objectives: To evaluate the effect of the instructional program on self-care at Baghdad Teaching Hospital, 
and to identify the relationship between patient’s knowledge and their demographic characteristic (age, 
gender, level of education). A quasi- experimental study design was carried out in Iraqi center for dialysis 
at Baghdad teaching hospital form 4th December, 2018 to 6th June, 2019. A non - probability (purposive) 
sample comprised of (60) patients, were divided into two groups, study group consisted of (30) patients were 
exposed to an instructional program while (30) patients selected as control group, they didn’t exposed to 
any intervention. The results of the study revealed that the knowledge, pretest score were not significant for 
study group than the control group, the mean of study group was (M = 1.57 ) and the mean for control group 
( M=1.40) while the mean in posttest knowledge for study group were higher (M = 2.00 ) than the control 
group (M=1.63).also the results shows there is significant relationship between age and patients knowledge 
concerning self-care in posttest (P.value=.016), and also there is no significant relationship between patients 
knowledge concerning self-care and other socio-demographic variables including (gender, and level of 
education) for study group

Keywords: Effectiveness, Instructional Program, knowledge, renal failure, Hemodialysis, Self-care.

Introduction

Renal failure (RF) is a condition that occur when 
the kidneys  loss ability to remove of metabolic waste 
product  and excess fluid from the blood to outside of the 
body and fail to maintain on PH balance of  extracellular 
fluid  In a study conducted by the following authors, 
it was determined that once RF is considered a major 
health problem in the world, and is a progressive 
irreversible deterioration of renal function lead to 
uremia and azotemia due to imbalance and retention 
of fluid and electrolytes inside of the human body 
lead to morbidity and also causes high mortality in the 
world 2. The incidence of renal failure has increased by 
almost 8% per year for the past 5 years 3 In fact, once 
the effectiveness of Renal failure can occur as acute or 
chronic condition,  chronic renal failure (CRF) is one of 
a common health problem in the world may occur when 
the kidney damage or glomerular filtration rate (GFR) 
below 60ml/24 hours for more 3 months irrespective of 

the cause 4, while Acute renal failure (ARF) is a condition 
that occur for few weeks, and the patient suffering from 
decrease urine output less than 400 ml in 24 hours in 
adults rapid fall in glomerular filtration rate (GFR) As 
a result to poor kidney function 5 This latter finding 
underscores a rather alarming situation given the high 
incidence of renal failure is a global health problem and 
Common therapeutic model to treatment this problem 
by hemodialysis, HD very effective in survive of human 
life for patients with chronic renal failure, the number 
of people suffering from renal failure in the world 
about 400,000, and more than 300,000 that treated with 
hemodialysis 6. 

Material and Method

To achieve the aims of this study, a quasi- 
experimental design was used with the application of 
pre and post-test approach for both groups (study and 
control) to assessing their knowledge concerning self-
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care, and to application the instructional program for 
the study group. This study applied in Iraqi center for 
dialysis at Baghdad teaching hospital started from 4th 
December 2018 to 6th June, 2019.  The program and 
instruments were constructed by the researcher for the 
purpose of the study. A non - probability (purposive) 
sample was selected to obtain representative and 

accurate data. The size of sample was (60) renal failure 
patients divided into two groups each one consisted 
of (30) patients as control group and study group. The 
study group was exposed face to face to an instructional 
program concerning self-care while the control group 
was not exposed to the Instructional program. The 
study instrument is composed of three parts: first part 
dealing with the Demographic and Socio-Demographic 

Characteristics of Patients with Renal Failure Undergoing Hemodialysis, second part dealing with Clinical 
Characteristic of Patients with Renal Failure, while the third part dealing with the Knowledge of Patients With Renal 
Failure Concerning Self-Care Knowledge test which consists from (24) items (multiple choices) questionnaires 
divided into (8) main dimensions related to patients knowledge concerning self-care. Each domain was composed 
of (3) items in alternative form of a multiple choice and given the correct answer score (2) and the incorrect answer 
scored (1). About (25-35) minutes are given for the test completion. The instructional program consists of eight 
sessions and is implemented for four weeks period in applied in Iraqi center for dialysis at Baghdad teaching hospital.

Results and Discusion

Table (1): Distribution of Clinical Characteristics of Study Sample for   both Study & Control Groups.

Clinical characteristics

an
sw

er

Study group Control group
P.
value Sig.

Patient past history Freq. % Freq. %

hypertension

yes 26 86.7 17 56.7

χ2 test
P=.060 NSno 4 13.3 13 43.3

total 30 100.0 30 100.0

Diabetes  mellitus

yes 10 33.3 12 40.0

χ2 test
P=.429 NSno 20 66.7 18 60.0

total 30 100.0 30 100

Heart disease

yes 3 10.0 7 23.3

χ2 test
P=.314 NS

no 27 90.0 23 76.7

total 30 100.0 30 100.0

    Freq. = frequency, % = percentage, P=P.value, χ2 = chi square,

NS =Non significant at P>0.05.
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Table (1) patient past history shows that the highest percentage (90%) of the study group has no heart disease, 
and the  highest percentage  (76.7%) of the control group has no heart disease, while the lowest percentage (10%) of 
the study group has heart disease, and (23.3) of the control group has heart disease.

Table (2) comparison significant of pre and post-test knowledge score for the control group

Main domain of 
knowledge N

Pre-control Post-control
T P- value Sig.

M.S SD df M.S SD df

Information about renal 
failure 30 1.60 .489 29 1.63 .490 29 -1.000 .326 NS

Nutrition 30 1.47 .507 29 1.50 .509 29 -1.000 .326 NS

Fluid and weight 30 1.77 .430 29 1.80 .407 29 -1.000 .326 NS

Medication 30 1.50 .509 29 1.50 .509 29 .000 1.000 NS

Exercise 30 1.63 .490 29 1.63 .490 29 .000 1.000 NS

Sleep 30 1.47 .507 29 1.60 .498 29 -1.682 .103 NS

Vascular access 30 1.40 .498 29 1.50 .509 29 -1.361 .184 NS

Skin care 30 1.40 .498 29 1.53 .507 29 -2.112 .043 S

Total 30 1.40 .498 29 1.63 .490 29 -2.536 .017 NS

N= number, M.S= mean of score, SD= standard deviation, df= degree of freedom,

T= T.test, NS=non-significant at P > 0.05

Table (2) shows that there is no significant differences between pre and posttest of control group in all main 
domains except skin care (P.value=.043) of patient’s knowledge concerning self-care. Also shows there are minor 
differences of the mean of score between pre and posttest for control group.

Table (3) comparison significant of pre and post-test knowledge score for the study group

Main domain of 
knowledge N

Pre-study Post-study
T P- 

value Sig.
M.S SD DF M.S SD DF

Information about renal 
failure 30 1.47 .507 29 1.84 .000 29 -5.757 .000 S

Nutrition 30 1.43 .504 29 1.80 .000 29 -6.158 .000 S

Fluid and weight 30 1.70 .466 29 1.92 .000 29 -3.525 .001 S

Medication 30 1.77 .430 29 2.00 .000 29 -2.971 .006 S

Exercise 30 1.47 .507 29 1.84 .000 29 -5.757 .000 S

Sleep 30 1.67 .479 29 1.95 .000 29 -3.808 .001 S

Vascular access 30 1.83 .379 29 2.00 .000 29 -2.408 .023 S

Skin care 30 1.63 .490 29 1.92 .000 29 -4.097 .000 S

total 30 1.57 .504 29 1.86 .000 29 -4.709 .000 S

N= number, M.S= mean of score, SD= standard deviation, DF= degree of freedom 
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T= T.test, S= significant at P<0.05

Table(3) Shows that there are highly significant differences between pre and posttest in the study group related 
to the patient’s knowledge concerning self-care .also shows there are differences in the mean of score between pre 
and posttest for study group, which reveal that there is a high improvement in the patients knowledge concerning 
self-care.

Table (4) comparison significant of pre and post -test knowledge scores for the control and study groups

score group N M SD T P.value Sig.

Pretest knowledge
control 30 1.40 .498

-1.223 .231 NS
study 30 1.57 .507

Posttest knowledge
control 30 1.63 .490

-4.097 .000 S
study 30 2.00 .000

N= number, M = mean of score, SD= standard deviation,NS =non-significant at P>0.05, S= significant at P<0.05

Table (4) Shows that there is no statistically significant difference in patients knowledge concerning self-care in 
the pretest time between the study and the control groups (P.value = .231).Also shows that there is highly significant 
difference in patients knowledge concerning self-care in the posttest time between the study and the control groups 
(P.value = .000). 

Table (5) the correlation between socio-demographic variables and patients’ knowledge concerning self-
care for study group (pre and posttest) by ANOVA.

study group (N=30)

Socio-demographic 
variables

posttestpretest

Sig.FM.SDFSum of 
squaresSig.FM.SDFSum of 

squares

S.0163.820

7.36717.367

NS.1162.625

5.26015.260Between 
groups

age
1.929

2854.000
2.004

2856.107Within 
groups

2961.3672961.367total

NS.803.063

0.01510.015

NS.3171.037

.2381.238Between 
groups

gender

.238
286.652

.230
286.429Within 

groups

296.667296.667total

NS.548.370

.6971.697

NS.8890.02

.0381.038Between 
group

Level of 
education

1.885
2852.769

1.908
2853.429Within 

groups

2953.4672953.467total

M.S= mean of score, DF= degree of freedom, NS = non-significant at P>0.05, S=significant at P<0.05
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Table (5) Shows there is significant relationship 
between age and patients knowledge concerning self-
care in posttest (P.value=.016), and also Shows there is 
no significant relationship between patients knowledge 
concerning self-care and other socio-demographic 
variables including (gender, and level of education) for 
study group in the pre and posttest. Our results in this 
study showed that the highest percentage (86.7%) of 
patients in the study group and (56.7%) of patients in 
the control group had hypertension table (2).Cruz et al., 
(2012) reported that 16.7 of hemodialysis patients had 
Hypertension and 22.2 percent had Diabetes mellitus. 
Moreover, diabetes mellitus and hypertension were the 
most chronic diseases among hemodialysis patients. 
Also table (2) shows that the majority of study sample 
(66.7) had hypertension in the past family history. 

The researcher believed that the majority of 
patients with renal failure undergoing hemodialysis had 
hypertension in the past medical history and past family 
history.

Number of session  

Results of this study showed that the highest 
percentage (73.3%) of patients in the study group and 
the same percentage in the control group were twice 
per week. A supported of our study is the study by 
(Malaz, 2016) and this study showed that majority of 
patients (90%) having two session/ week. Poorgholami 
et al., (2016); Malekmakan et al., (2009) reported that 
56 percent of hemodialysis patients have three times 
dialysis sessions in a week.  The researcher believed that 
that majority of patients having two session/ week.

Duration of session 

Duration of session of our study showed that the 
highest percentage (60%) of the study group and (80%) 
of the control group was stayed on the hemodialysis 
machine for three hours.  

Van Eps et al., (2010) revealed that the duration of 
session of hemodialysis patients ranged between six and 
ten hours. The researcher confirmed that that majority 
of patients were stayed on the hemodialysis machine for 
three hours.

Patient knowledge about renal failure

Patient knowledge about renal failure shows that 
the highest percentage (53.3%) of the study group and 

(73.3%) has knowledge about renal failure.

Nunes et al., (2011) reported that the majority (75 
%) of hemodialysis patients have knowledge about 
kidney diseases. 

Source of patient knowledge

Source of patient knowledge shows the highest 
percentage (50%) of the study group has knowledge 
about renal failure from the nurses and (43.3%) of the 
control group has knowledge about renal failure from 
doctors, TV, social media and books table (2).These 
results agree with study by (Malaz, 2016). The study 
show that more than two third of patients (80%) receive 
health education from nurses. Wright et al., (2011) 
presented that source of knowledge of hemodialysis 
patients comes from formal education, health literacy 
kidney education class participation, knowing someone 
else with CKD, and awareness of one’s own CKD 
diagnosis. The researcher believed that that majority of 
patients have knowledge about renal failure and most 
the source of knowledge about renal failure was (nurse, 
doctors, and TV, social media and books).

The results of the study showed that one to one 
discussions improved self-management in all eight 
dimensions of patients in the study group compared 
to the control group. .Our study showed that there was 
no significant differences between pre and post-test of 
control group in 8 domains except skin care (P value 
=.043) of patient’s knowledge concerning self-care 
table(3) and also showed there were minor differences 
of the mean of score between pre and post-test for 
control group. Rahimi, et al., (2014) found that there 
was no significant relationship between pre and posttest 
of the control group of patients with renal failure toward 
educational program about improving of self- efficacy 
and knowledge. The result of our study showed there 
were no significant differences in the mean of score 
between pre and posttest for control group in the 
seven domains. Table (4) show there was significant 
differences in the mean of score between the pre and 
posttest for the study group in all domain of patient’s 
knowledge concerning self-care,. 

Conclusions

The study sample has renal failure within age group 
from (48_57) years old.  The majority of the study sample 
was male and low level of education (primary school). 
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The researcher believed the poor level of education can 
contribute to reduced levels of understanding leading to 
poor level of following medical instructions in favor of 
renal failure treatment.  The study sample was mostly 
married and free business. The study sample was mostly 
lived in urban area and also they were no smoking. Most 
of the study sample has hypertension in the past medical 
history and also in the past family history. The number 
of session of the most study sample was twice per week 
and they were stayed on the hemodialysis machine for 
three hours. The study sample was mostly had never 
need emergency session last three months and most of 
them was follow up regular with hemodialysis. 
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Abstract

Rational drug prescribing has been proven fundamental to upgrade the quality of healthcare services. 
Examining the existing practice is essential to develop a better understanding of the successful encounters 
and to identify the areas of challenges where a counter plan can be directed. The aim of this work is to evaluate 
the prescribing practice in Annajaf Governorate, Iraq. A descriptive cross-sectional study was conducted 
in three government hospitals. 404 discharge prescriptions (23 medications) were collected and analyzed 
according to the WHO model of rational prescribing. Index of rational medicine prescribing (IRMP) was 
used as an overall indicator of rational prescribing. The main finding was that the percentage values (% ± 
standard deviation) of prescribing indicators were substandard for antibiotic prescribing (83.91% ± 0.37 vs. 
≤30%), generic prescribing (37.82% ± 2.17 vs. 100%), injection prescribing (63.43% ± 3.64 vs. ≤ 10%), and 
essential drug list prescribing (67.18% ± 2.09 vs. 100%). Additionally, the number of drugs per prescription 
was 5.73 ± 2.27 vs. an optimal value of ≤ 2. The IRMP was 1.92 (vs 5 for optimal prescribing).

Keywords: Rational medicine prescribing; Annajaf Governorate.

 

Introduction

Rational drug use has been proven fundamental for 
a modern healthcare system to upgrade the quality of 
healthcare services 1. A rising interest emerged in rational 
drug use when the World Health Organization (WHO) 
introduced the concept of essential drugs. The term 
“essential medicines” entailed the medicines that were 
most effective, safe, cost-effective and most relevant 
to local public health issues according to the available 
up-to-date evidence 1. The principle was that limiting 
the drug store of every healthcare center to a particular 
list of medications that were only essentially needed to 
treat patients 1. Such list would be available at all times 
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and affordable cost 1. The flexibility and adaptability of 
such an approach would improve drug stores, control 
medicine prescribing process and minimize the cost of 
healthcare 1. Irrational medicine use has been remarked as 
an escalating global issue particularly in the developing 
countries 2. It has been estimated that 60% of medicines 
in public health facilities and 70% of medicines in private 
facilities were prescribed and sold inappropriately in the 
developing countries 2. The ramifications were serious 
to the quality of healthcare service and community 
economy. Irrational medicine use was listed among the 
top 10 causes of morbidity, mortality, and hospitalization 
3,4. An example of irrational use was the overuse of 
medicines which was responsible for increased risk 
of adverse effects, drug interactions, and resistance 
particularly for antibiotics 5,6. In addition, it has been 
estimated that unsafe injections have accounted for 
1.3 million early deaths per year 7,8. On the other hand, 
the healthcare authorities of developing countries have 
reported spending approximately half of their financial 
budget on medicine . The average drug consumption 
has been increasing by approximately 9.1% every year 
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9,10. Economically, improving drug prescribing has been 
speculated to save 50 – 70 % of the national expenditure 
for medications 10. Furthermore, psychological issues 
have been gradually evolving due to irrational drug 
prescribing 11. An example of such aspect would be 
the increasing demand for use of antibiotics among the 
population to treat viral infections (like common cold or 
flu) 11. Thus, it has been emphasized that an impending 
misconception of “there is a pill for every ill” has begun 
to spread throughout the population 11.

Many efforts have been devoted to improving drug 
prescribing. One of the earliest strategies was publishing 
the first essential drug list (EDL) by WHO which is 
updated every two years 1 Additional interventions 
were conducted especially in developing countries. 
These initiatives have examined the existing practice 
of medicine prescribing in an attempt to develop a 
better understanding of the successful practices and to 
identify the areas of challenges where a counter plan can 
be produced and directed 15. The main finding of these 
initiatives was that several practices were recognized 
nationally and internationally as substandard practices 
such as polypharmacy, overprescribing of antibiotics 
and injections, non-generic prescribing, and non-EDL 
prescribing 12-15. Such endeavors have been proven 
successful to improve prescribing and minimize 
irrational use of drugs 16,17. In Iraq, only a limited number 
of studies were undertaken to evaluate the rational use 
of medicines 18,19. None of these studies were actually 
conducted in Annajaf Governorate. The current work 
aimed to investigate medicine prescribing encounters 
and to evaluate the overall prescribing practice in 
Annajaf Governorate by using WHO prescribing 
indicators. The WHO prescribing indicators, in their 
corresponding optimal values, have shown successful 
outcomes in terms of improvement of healthcare services 
and minimization of drug-related adverse effects 20,21.

Material and Method

Ethical considerations

A certificate of approval was issued to perform 
this audit. Any information regarding the patients was 
anonymized. The hospitals that provided the data were 
also coded. 

Study design

Multicenter prospective cross-sectional study

Study setting

The study was conducted in three government 
hospitals (secondary healthcare institutions). Four 
healthcare units (HUs) with three different specialties 
were included. The randomization was based on the 
geographical allocation of the hospital which divides the 
population into three main areas. 410 prescriptions were 
provided by the HUs.

Data collection

Each collected prescription was written by a 
specialist physician upon the patient’s discharge. 410 
discharge prescriptions were transcribed from three 
hospitals. A total of 404 prescriptions were included 
in the analysis. Six prescriptions were excluded due to 
bad handwriting. The collection time was during the 
working hours of day pharmacy shifts. The data were 
manually collected in two days per week in June, July 
and August 2016 and two days per week in March 
2017. The prescribing indicators according to the WHO 
recommendations were recorded and transcribed in 
Microsoft Office Excel worksheets. When the data was 
collected, all generic and non-generic medications were 
transcribed. All antibiotics (locally and systemically 
administered antibiotics), as well as ophthalmic 
medications, were recorded. The prescription collection 
process was conducted as illustrated in figure 1.

Data analysis

Analytical studies linking data on drug use to the 
outcome of treatment and quality of care were already 
available to be utilized. This ultimately was the basis 
of assessment of prescribing. All prescriptions were 
analyzed except six prescriptions that were excluded due 
to poor handwriting. The data collected from the three 
hospitals were analyzed according to WHO manual of 
rational prescribing parameters. The parameter system 
was based on a mathematical model index that was 
calculated for each prescribing indicator. Each index 
of the prescribing indicators had a specific optimal 
value according to WHO available literature 20,21. The 
parameters of rational prescribing that were investigated 
in this work were as follows:

1. The index of non-polypharmacy.

2. The index of rational generic prescribing.

3. The index of rational EDL prescribing.
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4. The index of rational antibiotic (AB) prescribing.

5. The index of rational injection prescribing.

Data entry and analysis were conducted using the 
statistical functions of Microsoft Office Excel 2010 in 
order to generate descriptive statistics as mean, standard 
deviation and percentage. The data was presented 
quantitatively using tables and bar-chart. ANOVA test 
was performed to all data sets incorporated in this study. 
The calculated means were not equal (F value was 
higher than F crit.). 

Results and Discussion

Polypharmacy and index of non-polypharmacy

In a total of 404 prescriptions (2316 pharmaceutical 
products), an average (m) of 5.73 and standard deviation 
(SD) of 2.27 drug per prescription (DPRx) was estimated 
in this study (see table 1). A maximum mean of 6.84 DPRx 
(SD= 2.42) was encountered in H1B. 5.06 (SD=1.94) 
and 4.81 (SD=1.62) were the minimum mean values for 
the medicines that were administered per prescription 
in H1A and H3, respectively. Accordingly, the index of 
non-polypharmacy prescribing of H1B was 0.29. H1A 
and H3 reported higher index values (0.40 and 0.42, 
respectively). The overall index of non-polypharmacy 
prescribing was 0.35 (as shown in table 2).

Antibiotic prescribing and index of antibiotic 
prescribing

All HUs (H1A, H1B, H2, and H3) had notably high 
percentages of antibiotic prescribing (93.46, 78.42, 
74.00 and 86.11, respectively). The overall percentage 
of antibiotic prescriptions was 83.91% (as shown in 
table 1). Therefore, low values were calculated for the 
index of antibiotic prescribing in all HUs. The findings 
regarding this index were in a range of 0.32 – 0.41 with 
an average of 0.35 (as in table 2).

Generic prescribing and index of generic prescribing

The highest value of generic prescribing was 
found in H1B (45.85%). Whereas, H3 had 26.59% of 
the medications prescribed generically (as illustrated 
in table 1). In general, the index of overall generic 
prescribing was 0.38. The highest index value was 0.46 
in H1B (table 2).

Injection prescribing and index of injection 
prescribing

Results showed that the most frequent injection 
prescribing was found in H1A (82.26%). H1B prescribed 
the least percentage of injections (53.84%). The average 
percentage of all HUs was 63.43%. Regarding the index 
of injection prescribing, the highest score obtained was 
0.19 in H1B. Additionally, H1A had the lowest values of 
0.12. The index of rational injection prescribing in the 
four hospital wards was approximately 0.16 (table 2).

Essential drug list (EDL) prescribing and index of 
EDL prescribing

The average percentage of EDL prescribing in all 
HUs was 67.18% (see table 1). The prescribing was 
more common in H2 than in other HUs (78.69%). H3 
had the lowest percentage of EDL prescribing (53.56%). 
The calculated index in H2 was 0.79 and in H3 was 0.54. 
The index of overall EDL prescribing was 0.67.

Index of rational medicine prescribing (IRMP)

The aggregated results of IRMP for H1B and H2 
were approximately similar (2.06 and 2.07, respectively) 
(see figure 2). The remaining HUs had lower values 
(H1A=1.79 and H3= 1.74). The overall IRMP was 1.92.

The results of this study provided a baseline 
understanding about the professional prescribing 
practice and rational use of medicines in Iraq, 
particularly secondary HUs of Annajaf Governorate. 
The findings of this work were helpful in identifying 
the common causes of irrational use of drugs; which is 
a prerequisite for planning the needed interventions to 
promote rational drug use in Iraq. As shown in table 1, 
the mean of DPRx found in the studied HUs (5.73±2.27) 
was higher than the standard limit of non-polypharmacy 
prescribing recommended by WHO (≤2 DPRx). Higher 
results were reported in United Arab Emirates (UAE) 
14 and in Saudi Arabia. However, the study result 
was comparable to that in Bahrain  and in China 12. 
It has been shown that polypharmacy increased the 
possibility of missing dosages, encountering mistakes 
upon medicine dispensing or administration as well as 
wasting considerable financial resources. Although a 
consensus agreement regarding the value that represents 
the optimal number of medicines per a prescription was 
not available nationally or internationally, a relatively 
high number of DPRx was found by this study. Several 
factors might probably contribute to such finding. 
The common misconception of “there is a pill for 
every ill” that has driven the population to increase 
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the consumption of medications 11. The intention of 
managing multiple patient conditions concurrently 
with more than one medication could also contribute 
to polypharmacy prescribing. Raising awareness of 
patients and prescribers about the risks of polypharmacy 
is necessary to reduce polypharmacy prescribing and 
rationalize drug use.

The current work indicated that the percentage 
of generic prescribing was considerably substandard 
(37.82%). An approximate trend of generic prescribing 
was also observed in Egypt, Ghana, and India. This 
result was also fairly consistent with similar findings of 
local studies in Iraq. The absence of sufficient education 
and training of prescribers could have affected their 
generic prescribing. The campaigns of pharmaceutical 
companies to advertise for their products might also 
be quite influential on the prescribers. Regardless, 
generic prescribing has presented a unique opportunity 
to select an affordable medicine product and alleviate 

the cost of therapy. Moreover, adherence of patients 
to their assigned treatment regimen may potentially 
be enhanced. Thus, it is reasonable to speculate that 
generic under-prescribing that was found by this study 
may significantly compromise the therapeutic process of 
the patient population in Annajaf Governorate. In regard 
to EDL prescribing, 67.18% of prescribed medicines 
were essential drugs (see table 1). The percentage 
was lower than the EDL prescribing percentages 
recorded in Bahrain (99.8%), India (90.3%), Sierra 
Leone (71%), and UAE (100%). On the other hand, the 
percentage in this study was higher than that reported 
in Ghana (53.6%) and Nepal (42.3%). Evaluation of 
EDL prescribing was not conducted in other studies in 
Iraq. More effort is actually needed to emphasize the 
importance of understanding that essential drugs were 
selected according to superiority in terms of evidence-
based safety, effectiveness and cost-effectiveness 
analyses.

 

 

 

 

 

 

Figure 1: The participating healthcare units and corresponding number of 
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Figure 1: The participating healthcare units and corresponding number of prescriptions provided by each unit.

Figure 2: Index of rational medicine prescribing, corresponding prescribing healthcare units and optimal World Health 
Organisation (WHO) level.
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Table 1: Prescribing indicators, corresponding results of investigated healthcare units and optimal World 
Health Organization (WHO) values.

WHO prescribing indicator

Investigated secondary healthcare units Overall 
prescribing
(in total of four 
units)

Optimal 
WHO 
valuesH1A H1B H2 H3

Drug per prescription (mean ± 
SD) 5.06±1.94 6.84±2.42 6.10±2.36 4.81±1.62 5.73±2.27 ≤2

Antibiotic prescribing (%) 93.46 78.42 74.00 86.11 83.91 ≤30

Generic prescribing (%) 33.64 45.85 39.34 26.59 37.82 100

Injection prescribing (%) 82.26 53.84 64.26 60.89 63.43 ≤10

EDL prescribing (%) 61.92 73.92 78.69 53.56 67.18 100

Table 2: Results of index of prescribing indicator in investigated healthcare units and optimal World 
Health Organization (WHO) values.

Prescribing indicator

Investigated healthcare unit and 
corresponding value of index of 
prescribing indicator Overall value of index of 

prescribing indicator
(in total of four units)

Optimal WHO 
values

H1A H1B H2 H3

Drug per prescription 0.40 0.29 0.33 0.42 0.35 1

Antibiotic prescribing 0.32 0.38 0.41 0.35 0.36 1

Generic prescribing 0.34 0.46 0.39 0.27 0.38 1

Injection prescribing 0.12 0.19 0.16 0.16 0.16 1

EDL prescribing 0.62 0.74 0.79 0.54 0.67 1

Conclusion

This study identified a number of suboptimal 
prescribing practices in healthcare-providing units in 
Annajaf Governorate, Iraq. The suboptimal practices 
were injection and antibiotic overprescribing, 
polypharmacy prescribing, non-generic prescribing, 
and essential drug under-prescribing. These findings are 
helpful in tailoring the interventions that aim to promote 
rational prescribing to prescribing aspects where the 
irrational practice was most common.
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Abstract

Childbirth classes help and prepare pregnant woman for labor and delivery to reduce the complications, 
increase a mother’s confidence, and understand how to cope with the pain during labor and delivery. 
Objectives: To identify the impact of childbirth classes on primigravida pregnant woman and its outcomes. 
A quasi-experimental design, of sixty primigravida women who participate in program (30 women for study 
group and 30 for control group) at Al-Elwiya Teaching hospital for period from on 4th July to 25th November 
2018. The data were collected through the use of constructed questionnaire format, interview technique, and 
observational checklist). The results indicate that childbirth classes contribute in reducing the adverse labor 
outcomes for both mother’s and her baby. 

Key word: Antenatal education, Childbirth classes, Labor knowledge, Primigravida, outcome.

Introduction

Pregnancy and birth are like nothing else in the 
world processes for women. Fear of childbirth is 
common, especially in nulliparas. Labor pain and fear 
of childbirth have received much attention because 
labor consider as a painful phenomenon 1. The pregnant 
woman can learn through childbirth classes techniques to 
relax, normal delivery, setting of birth whether hospital, 
center or home, pain relief technique. Breathing and 
relaxation technique trust which is due knowledge and 
practice which help to be more satisfied in childbirth (2).(3) 
reported that the childbirth classes provide opportunities 
for pregnant woman to learn exercise that will be help 
them during pregnancy and childbirth exercise and must 
be taught by same one who has been specially trained 
and competent to do, so the goal is not to great fitness 
during pregnancy but to help the woman to handle 
the work by learning relax as much as possible and 
decreasing adverse maternal and neonatal response (4).

Methodology

A quasi-experimental design, of sixty primigravida 
women, non-probability (purposive) sample who 
participate in the program (30 women for study group 

and 30 for control group). The study was conducted at 
counselling clinic and at delivery room for applying the 
program in Al- Elwiya Maternity Teaching Hospital 
at Baghdad city for period from on 4th July to 25th 
November 2018, their inclusion criteria should be 
primigravida woman was delivered in the Al-Elwiya 
Teaching Hospital , gestational age at 34 -36 weeks of 
pregnancy and no previous pregnancy complications.
The data were collected through the use of constructed 
questionnaire format, interview technique, and 
observational checklist). It comprised of six parts, 
which includes: Part one: Demographic Characteristics, 
Part Two: Reproductive History, Part Three: Woman 
knowledge includes1. Anatomy and Physiology of 
the Female Reproductive System: 2. Premonitory 
Symptoms of Labor 3. Stages of Labor, Part Four: Health 
Practices during Pregnancy, Part Five: Health Practices 
during Labor: Part Six: Impact of Childbirth Classes on 
Primigravida Outcomes: This part includes 1.Maternal 
Impact: 2.Neonate Impact. Method of data collection 
that carry on through five stages which includes: 1. 
Pre-test Stage: This stage assess data of pregnant 
women  which describe the primary knowledge about 
preparation to labor by pregnant women before applying 
educational program from 4th July to 1st November. 
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Each woman fill a questionnaire form by themselves, 
it took 30 minutes.2. Childbirth Classes Stages: In this 
stage, the program intervention. The program design 
to provide a primigravida woman with knowledge and 
practice regarding preparation of labor stages and birth, 
the program carried out to each sample individually or 
in groups. 

Results and Discusion

Mean and SD of study group age was (23.4  5.57) 
while the control group age mean and SD (20.2 4.16).  
The highest percentage for both group (83.33% and 
100 %) were housewives respectively, while the lowest 
percentage for study group (16.67%) was employ.The 
highest percentage (73.3%) of study group had no 
relation with their husbands, while (26.7 %) of them 
were had relation with their husband, for control group 
(86.7%) was not in consanguinity with their husbands, 
while the lowest percentage (13.3%) of them were in 
relation with their husbands. The highest percentage 
(46.6%) of study group their monthly income  is 
201000-400000 ID, in compare with the lowest 
percentage (6.7%) of them was less than 200000 ID 
and 601000-800000 ID respectively, for control group 
(56.7%) of them their monthly income was less than 
200000 ID, while the lowest percentage (3.3%) of 
them was 1010000 and more ID. Table (4) shows that 
mean and SD for age at menarche were (13.500.82) and 
(13.70  0.48) years respectively. The mean and SD for 
age at married were (22  5.55) and (19.13  3.98) years 
respectively. Both study and control groups the mean 
and SD of gestational age were (34.7  0.80) and (34.5  
0.57) respectively. The highest percentage of regularity 
of antenatal visit for study group was (66.7%) , while 
the lowest percentage of  irregular antenatal visit was 
(33.3%).Most of  control group (86.7%)  was regular of 
antenatal visit, while the lowest percentage of  irregular 
antenatal visit was(13.3%)for control group.(53.3% 
,40%) for both group their setting of antenatal visit were 
both private clinic and primary health center ,while the 
lowest percentage for study group (10%)  was primary 
health center and (23.3%) was private clinic for control 
group. The (96.7%) (100%) of both study and control 
groups prefer  normal delivery from their point of view 
respectively, while the lowest percentage (3.3%) of 
study group prefer cesarean section delivery. Three third 
(76.7%) (83.3%) of both study and control groups hadn’t 
previous birth information respectively, while (23.3%) 
(16.7%) of them had previous information concerning 

birth, (13.3%) from media for the study group while 
(6.7%) from mother and media respectively for control 
group. The findings of table(5) shows that both study 
and control groups had poor knowledge on childbirth 
and after the program intervention, the knowledge and 
practice improved and were statistically significant at 
(0.00001) level in comparison with control group. This 
indicate that the program contributed in improving 
knowledge and practice among primigravida woman.

All (100%) (100%) and (100%) of study group 
delivered normal vaginal delivery, and need episiotomy 
with no complications respectively, concerning control 
group the majority (96.7%) (93.3%) and (36.7%) of 
sample delivered normal vaginal delivery and with 
episiotomy with no complication respectively, while 
the lowest percentage (3.3%) (6.7%) and (3.3%) of 
them delivered cesarean section and delivered without 
episiotomy with bleeding, hypertension, prolonged 
second stage and fever complications.  

Regarding the numbers of visit to labor room and 
return back because it is early to laboring, the highest 
percentage (76.7%) of study group and (90%) of control 
group didn’t need to visit hospital many time  for labor 
respectively, while the lowest percentage (10%) of both 
groups visit hospital one and two time for  study and 
control group respectively. 

Concerning the total labor time was (10-14) hours 
with mean and SD (12.33 1.74), (13.45 3.87) respectively 
for both groups.

For the neonate outcomes, the highest percentage 
(83.3%) of study group neonate their weight ranges from 
(2500-4000) gm, while the lowest percentage (6.7%) of 
them their weight was more than (4000) gm. About the 
control group, the highest percentage (53.3%) of the 
neonate their weight was less than (2500) gm, while the 
lowest percentage (46.7%) of them their weight ranges 
from (2500-4000) gm.

Concerning apgar score for study group, the highest 
percentage (96.7%) of neonate measured (7-10) points, 
while the lowest percentage (3.3%) of them was (4 - 
6) points. Regarding the control study the highest 
percentage (86.7%) of neonate measured (7-10) points, 
while the lowest percentage (13.3%) of them was (4 - 6) 
points.
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Regarding the immediately crying after birth for 
(study and control) groups, the highest percentage 
(96.7% and 86.7%) of the neonate cried immediately 
after birth for both group respectively, while the lowest 
percentage(3.3% and 13.3%) of them did not cry 
immediately  for both group respectively.

Three third  (70%) of study group started  breast 
feeding after few hours after birth, for control group 
(73.3%) of neonate breast feeding started immediately 
after birth, the lowest percentage (3.3% and 13.3%)
for (study and control) group take days to start breast 
feed after birth  respectively. The majority  of (study 
and control ) groups, the highest percentage (96.7% 
and 83.3%) of neonate being with their mothers 
respectively, while the lowest percentage (3.3%) of 
them being at intensive care unit for study group and 
(3.3%) of them being with their family for control group 
respectively. Thirty study group and thirty control group 
completed the questionnaire. The main age of study 
group was 23.4   5.57 and for control group was 20.2 
4.16 range (16-20 and 21-25) and (16 -20) years for 
both groups respectively. The educational level for both 
groups were primary and intermediate school graduates 
respectively, unemployed, no relation with their 
husbands. (5) Revealed in his study that the more than 
one third (36%) of marriage in rural area, and more than 
half (54.55%) of them marriage the first cousins and 
the results concluded that higher significant was found 
that fetal loss seen in consanguineous group compared 
with non-consanguineous group. The findings reveals 
that monthly income in study group (46.7%) was from 
(201000- 400000 ID) while in control group (56.7%) 
were less than 200000 ID that mean both group are low 
monthly income, which consider as middle economic 
status (6).The majority (95%) of girls their ages (15-19) 
years are in the developing countries that is due to the 
low socioeconomic status and low education (7). The 
mean age at menarche for both group (13.47  0.82 and 
13.67  0.48) respectively for average 14 years. Half 
of study and control groups their gestational age at 34 
weeks. Fatima, (6) agree with the study results that (n 
= 40) women their gestational age ranged from 24-
36 weeks, also the results shows that majority (96.6% 
and 100%) respectively of both groups prefer normal 
vaginal delivery, three third of both study and control 
groups hadn’t previous birth information. A study shows 
that majority of women’s had prior information on 
childbirth (8). The majority of  marriage age are (16 and 

17 ) for mean (22   5.55 and 19.13  3.98) for both group 
respectively, quarter (24%) of girls in Iraq are married 
before the age of 18 and 5% are married before the age 
of 15(9). Both teenaged mothers (younger than 20 years) 
and older mother (35 years or above) are associated with 
higher than average rates of pre – term birth, growth 
restriction, and perinatal mortality (10). More than half of 
study group having regular schedual in visiting antenatal 
centers. All parous women have excellent prenatal care 
and regularly (11), while most of control group having 
irregular schedual in visiting antenatal centers. In the 
Jordan women can access maternal health education 
pregnancy, if they regular visit for public health center. 
Thus (99%) of primigravida women receive prenatal 
care and (94%) of them receiving more than 4 visits 
during pregnancy (12). 

 Figure (1) Educational Level for both Husband and Wife

Figure (2) Educational Level of both (Husband and Wife) 
among Control Group
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Figure (3) Educational Level of both (Husband and Wife) among Control Group

Table (1)   Reproductive Characteristics for both Study and Control Groups.

Reproductive  Characteristics
Variable

Study   
Group(n=30)

Control  
Group (n=30)

F. % F. %

Age at menarche / years

12 6 20 0 0

13 4 13.3 10 33.3

14 20 66.7 20 66.7

 SD  13.50  0.82 13.700.48

Age at married / years

14-18 11 36.7 16 53.3

19-23 7 23.3 12 40.1

24-28 7 23.3 1 3.3

29-33 5 16.7 1 3.3

 SD 22  5.55 19.13  3.98

Gestational age / weeks 

34 15 50 16 53.3

35 10 33.3 13 43.4

36 5 16.7 1 3.3

 SD 34.70.80 34.50.57

Regularity of antenatal visit 

Regular 20 66.7 4 13.3

Irregular 10 33.3 26 86.7

Setting of  antenatal visit

Private clinic 11 36.7 7 23.3

Primary Health Center 3 10 11 36.7

Both 16 53.3 12 40

Preference of delivery from woman point 
of  view 
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Normal vaginal delivery 29 96.7 30 100

Cesarean  section 1 3.3 0 0

Previous birth information

Yes 7 23.3 5 16.7

No 23 76.7 25 83.3

Information source

None 23 76.7 25 83.3

Mother 3 10 2 6.7

Friend 0 0 1 3.3

Media 4 13.3 2 6.7

Table (2) Effectiveness of Preparation of Labor Classes in both Study and Control Group of Primigravida 
Women

Group
  
   Item
Mean

Pretest Posttest P. value
≥
0.05St. Deviation Mean St. Deviation

Study group
Knowledge 62.10 18.47 115.87 16.17 0.00001

Practice 26.63 7.36 47.03 4.18 0.00001

Control group
Knowledge 57.10 5.175 58.37 5.58 0.279791

Practice 27.23 4.49 27.17 4.66 0.889

Table (3) Pregnancy Outcome for Study and Control Groups      

No. Items

Study group 
(n=30) Control group (n=30)

F. % F. %

A                       Maternal 
1 Gestational age at delivery / week
1.1 37 0 0 3 10
1.2 38 8 26.6 7 23.4
1.3 39 14 46.7 10 33.3
1.4 40 6 20 8 26.7
1.5 41 2 6.7 1 3.3
1.6 42 0 0 1 3.3

 SD 39.070.87 391.17
2 Type of delivery

2.1 Normal Vaginal Delivery 30 100 29 96.7
2.2 Cesarean Suction 0 0 1 3.3

Cont... Table (1)   Reproductive Characteristics for both Study and Control Groups.
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3 Procedure during delivery
3.1 Episiotomy 30 100 28 93.3
3.2 Without episiotomy 0 0 2 6.7
4 Complications during labor

4.1 Tear 0 0 3 10
4.2 Bleeding 0 0 1 3.3
4.3 Post-term labor 0 0 2 6.7
4.4 Hypertension 0 0 1 3.3
4.5 Prolonged first stage 0 0 10 33.4
4.6 Prolonged second stage 0 0 1 3.3
4.7 Fever 0 0 1 3.3
4.8 None 30 100 11 36.7
5 Number of visit to labor room and discharge and take it 

out because it is early to give birth. 
5.1 One time 3 10 0 0
5.2 Two time 4 13.3 3 10
5.3 None 23 76.7 27 90
6 Total labor Time 

6.1 5-9 2 6.6 2 6.6
6.2 10-14 28 93.4 17 56.7
6.3 15-19 0 0 8 26.7
6.4 20-24 0 0 3 10

 SD 12.331.74 13.453.87

Conclusion

The childbirth classes could impact positively on 
both mother and baby and reduce the adverse delivery 
outcomes and may be increase knowledge and skills 
during pregnancy and childbirth which enabling 
primigravida to cooperate with nurse / midwife during 
labor.
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Abstract

Objective: Assessment Knowledge of nurses in regard to RDS.To identify  the kindred among  
demographic information then nurses knowledge. The sample concerning the study consists of the hospital: 
A purposive “non-probability” pattern of (100) enjoy were selected. Populations on the lesson have been the 
staff nurses in pediatric wards concerning misan hospital about infant and childbirth. toughness Convenient 
model used to be made because of this study; 100 samples gathered representing judgment nursing. The 
amount period regarding education lasted 4 months started beyond 2017/ 11/15 or ended among 2018 / 5/3. 
The outcomes regarding that table exhibit up to expectation greater regarding the nurses of youth team in 
accordance with the discipline sample have been within (20-25) years was once (74.6%). The upon desk 
also suggests so much the predominance on participants had been girl (84.1%). Also of regarding according 
to the topics stage regarding education, the outcomes exhibit to that amount extra partially about to them 
has nursing base permanency graduates (46.0%). In run-on the on table the consequences show so much the 
dominance of the nurses stability between years concerning journey team in imitation of the study pattern 
had been within (1-5) was once (85.7%). 

Keywords: Respiratory distress syndrom, Knowledge, Nurses.

Introduction

Respiratory misfortune syndrome, RDS, is a 
multifactorial lung disorder concerning premature 
infants. It is characterised via capacity about respiratory 
aborted fetus or poor gas career inside the forward 
not much hours then start except high-quality therapy 
is instituted 1. The important cause involving RDS is 
a absence over pulmonary surfactant, a lipoprotein 
mixture then is required among consequence together 
with decrease ground tension at the air-liquid interface 
afterward then forestall generalized atelectasis upstairs 
the alveolar ducts then alveoli. Functional prematurity 
is the almost vital factor predisposing of consequence 
with RDS. The misadventure regarding RDS decreases 
particularly a attribute involving the extent about 
gestation or RDS fully beside era in accordance with 
period manifests at term birth. During the Nineteen 
Nineties the quantity in relation to preterm deliveries, 
defined namely like delivery of 22 weeks yet 37 whole 
weeks concerning gestation, accelerated from 5.4% into 

1990 since 6.1% of 1999 within Finland 2. (RDS) is the 
sound clinical problem confronted by way of preterm 
infants. It stays a major cause regarding neonatal 
mortality but illness regardless over advances inside 
perinatal care. The fall on RDS decreases alongside 
advancing gestational age, past within regard to 60–80% 
between kiddies advanced at 26–28 weeks, between 
imitation including in relation to 15–30% inside this 
best at 32–36 weeks. The omen is additionally greater 
permanency favourite among descent toddlers yet 
babies concerning diabetic mothers. RDS is prompted 
through developmental shortage regarding surfactant 
manufacturing yet function, as properly so through 
structural deficiency regarding the lungs. It can also 
end result out of surfactant protein genetic disorders. 
This decrial discusses the pathogenesis concerning 
RDS between intercourse to fetal lung growth or 
surfactant metabolism. Risk elements because RDS 
and preventative tactics intention also stay reviewed 
3-5.  The risk concerning RDS rises along with growing 
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prematurity. Babies good in the past than 29 weeks 
concerning gestation bear a 60 share hazard regarding 
growing RDS, but infants produced at complete time 
period infrequently evermore increase it condition. 
Maternal gamble elements for preterm starting embody 
previous preterm birth, periodontal disease, mangy 
maternal body mass, terrible prenatal care, poverty, life 
uninsured, and existence a feature regarding a minority 
party 6 had been located for the duration of autopsy of the 
lungs regarding children whichever died quickly after 
birth. In the 1920s, Dr. Kurt von Neergaard, postulated 
the essence about a mass among the heart to that amount 
reduces surface tension, allowing the heart in conformity 
with open. In the 1950s, Dr. John Clements, showed that 
matter used to be surfactant. Finally, in 1959, Drs.  Avery 
and  Mead, each cause at Harvard at the time, validated 
as surfactant used to be missing within the bosom of 
premature babies, as used to be the degenerated motive 
about the respiratory failure seen among half concerning 
it toddlers 7. Further instruction over toddler respiratory 
distress indication (RDS) located so much the need of 
surfactant used to be a final result about both inadequate 
production with the aid of the immature courage then 
a genetic mutation among one regarding the surfactant 
proteins, SP-B. The genetic form may be rare for the 
disease so that it does not occur in premature births but 
occurs in children for a full period. Surface material 
is necessary for small alveoli in the lung to overcome 
surface tension and stay open. Without sufficient effort 
for surface tension, the pressure exerted by the patient 
tries to open these alveoli either by breathing desperately 
weak to the child or by a mechanical ventilator that 
leads to rupture of the alveoli, and this leads to the case 
of swelling, or pneumothorax, if the air out of the lung 
and trapped in the Chest wall. Preterm infants may 
suffer from severe bleeding in the brain (intraventricular 
hemorrhage), septicemia, and other complications of 
immature systems, including neurological damage and 
growth. In survivors, pulmonary dysplasia (chronic 
pulmonary scarring characterized by long-term need for 
oxygen) may develop due to high toxicity of oxygen and 
mechanical ventilation. These complications are related 
within accordance regarding the speed respecting the 
disease, begin weight, or gestational age in relation to 
the babies. They are at increased danger on thriving 
bronchopulmonary dysplasia 8.  Since its preceding 
story through Ashbaugh et al. between 1967, the sharp 
respiratory distress sign (ARDS) has been widely 
acknowledged so a foremost scientific hassle worldwide, 

carrying a high vice then mortality burden. Although the 
recent Berlin definition is probable a great deal better than 
previous ones, there is still a high variability into both 
epidemiology and scientific outcomes between various 
healthcare settings 9. Finally, respiratory disorder of new 
child infants, specially premature infants, characterised 
via reduced quantities on lung surfactant, cyanosis, the 
construction concerning a glassy membrane upstairs 
the alveoli on the lungs, or pulmonary collapse. Also 
referred to as hyaline membrane disease.

Methodology

The present learning used to be performed into 
longevity addressing nurses’ advantage over RDS 
among Missan city. stability which attached a cross-
sectional survey plan in conformity with verify 
nurses’ capabilities concerning RDS and its care and 
management, such as knowledge regarding RDS drugs, 
foods, disease pathology then manifestations, outweigh 
and complications. The sample of the study includes the 
hospital: A purposive “non-probability” sample of (100) 
nurse were selected. Populations of the study were the 
staff nurses in pediatric wards of misan hospital of child 
and childbirth.  Convenient sampling was done for this 
study; 100 samples collected representing staff nursing. 
The total period of study lasted four months started from 
2017/ 11/15 and ended in 2018/5/3.  The study instrument 
consists of two part. The portion some consists of records 
regarding the participants’ demographic traits on sex, 
age, level concerning learning , years on job experience 
and training session. In the 2nd part contains of (20) 
items, which included question regarded respiratory 
distress syndrome with infants  and  questions about 
the introduction,  causes, signs and symptom , nursing 
care and treatment of  respiratory distress syndrome. 
The questionnaire was submitted to each nurse in the 
hospital, after taking the initial consent of each nurse 
to participate in the study. The data collected by the 
investigator and continuation the teaching staff in the 
hospital,  the purpose of the study assess the nurses’ 
knowledge toward RDS. The data collection process has 
been performed from  February 1st until the  March 15th 
2013. Each children and parent’s complete the interview 
and filling of the questionnaire format.

Results

The results of this table show that the most age 
groups of nurses according to the sample of the study 
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were (20-25 years) were (74.6%). This study also shows 
that the majority of female participants (84.1%). As 
for the educational level, the results showed that about 
half of them received the graduation certificate from the 
Institute of Nursing (46%). In addition the above table 
the results show that the majority of the nurses  in years 
of experience group to the study sample were within 
(1-5) was (85.7%). Finally the results show that the 
majority of the nurses in The number of training courses 
to the study sample were within (5-10) was (88.9). 

The results of 20 items of the knowledge 
questionnaire are related to children RDS from his/
her point of view. The results of the study confirmed in 
Table (1) that the most common age group of nurses in 
the study sample was within the limits of (20-29) years 
(92.0%).This result agrees with a study conducted by 
(Al-Hamza and Al-Asadi, 2017), The study aims: To 
assess the demographic characteristics and quality of 
nursing care, and to discover their relationship in terms 
of age, level of nursing education, and nurse experience 
in intensive care unit) in AL Nasiriya  City that show 
the majority of samples age (21-25) in ratio  (61%) 
from study sample.  also shows that the majority of 
participants were female this (82.0%). %), study agree 
with study conducted by(Loutfy et al., 2014),  The aim of 
this study was to evaluate the characteristics of prenatal 
nursing care, including respiratory distress syndrome, 
in neonatal intensive care units, where the predominant 
dominance was gender (100%). 

In related to the topics level of education, the 
outcomes show as approximately half of them has 
College of nursing graduates (53.0%). this study 
agree with study conducted by (Babeker, 2015), The 
purpose about that study used to be To determine 

nurse’s knowledge related to frequent or events nursing 
method such as much (hand washing ,nasogastric tube 
inserting, gavage feeding, oxygen administration, care 
of baby in incubator, care of baby under photo therapy 
and teaching of breast feeding) and to assess nurse’s 
practice regarding frequent and routine nursing process 
such as (hand washing ,nasogastric tube inserting, 
gavage feeding, oxygen administration, care of baby 
in incubator, care of baby under photo therapy and 
teaching of breast feeding). Also in regarding the results 
of this table show that the majority  of nurses in   years 
of experience group to the study sample were within 
(1¬-5 years) was (86.0%), This finding is consistent 
with the study conducted by Minsi (2015), which aims 
to verify the seriousness of nursing or the discovery of 
association with respect to nursing care (age, nursing 
education and nurses’ experience in intensive care unit) 
that show the majority of samples in   years of experience 
group to the study sample were within(under 2 years) in 
ratio (50%)and  (2-5 years) in ratio (40%).  The results 
show that the majority of the nurses in The number of 
training courses to the study sample were within (5-10) 
was (90.0), This result dieagrees with a study conducted 
by (Al Asadi, 2017), the study aims: Nurses’ knowledge 
of neonatal care units on the management of respiratory 
distress syndrome was assessed to determine the 
effectiveness of the educational program by comparing 
the talents of nurses in an educational program before 
or during deployment. According to the discovery of 
the link between nurse knowledge and demographic 
information in Diwaniyah City Hospital. AIn addition, 
the results of Table (3) showed that there is a significant 
relationship within (age and years of experience in 
pediatric wardrobes and neonatal intensive care units) 
and nurses’ knowledge of neonatal respiratory distress

Table (1): Distribution of the Study Sample by their Demographic characteristics for nurses. ( n= 100 
nurses)

-No. Variables Characteristics Frequency Percent

1- Age (year)

20-29 92 92.0
30-39 2 2.0
40-49 6 6.0
Total 100 100.0

2- Gender

Male 18 18.0
Female 82 82.0

Total 100 100.0
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3- Level of education

Preparatory graduate 1 1.0
Nursing institute graduate 39 39.0
College of nursing graduates 53 53.0
Graduate studies graduate 7 7.0
Total 100 100.0

4- Experience of years

1-5 86 86.0
6-10 9 9.0
11-15 2 2.0

16-20 3 3.0

Total 100 100.0

5- The number of training courses

5-10 90 90.0
11-15 7 7.0
16-20 1 1.0
26-30 2 2.0
Total 100 100.0

 No. = number of Variable ,  n = number of sample, ≥ = more than and equal . 

Table (2): Distribution of the participants’ level of Knowledge through the Mean of questions related to 
nurses knowledge toward the Respiratory  distress syndrome

List knowledge Frequency Percent

1 Poor 3 3.0

2 Average 29 29.0

3 High 68 68.0

Total 100 100.0

Table (3): Correlation of the study between demographic characteristics for nurses and total knowledge 
toward respiratory distress syndrom to have children.

Total Knowledge
Demographic  
characteristics   

Correlation

No. Pearson Correlation P-value

Age 100 1**,* .000

Gender 100 .034 .737

Level Education 100 1 -------

Years’ Experience 100 .159**,* .057

Training Sessions 100 .117 .246

Cont... Table (1): Distribution of the Study Sample by their Demographic characteristics for nurses. ( n= 
100 nurses)
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Conclusion 

The study shows that the nurses in the age group 
(20-29) years they (92.0%)  more  knowledge about 
the respiratory distress syndrome. The study shows 
the nurses is have more knowledge is Female in ratio 
(84.1%)   about the respiratory distress syndrome. The 
study show the nurses in Nursing institute graduate 
have more knowledge about  the respiratory distress 
syndrome in ratio (46.0%). The study show  the nurses 
have  (1-5) years of  experience have more knowledge 
about  the respiratory distress syndrome in ratio (85.7%).  
The study show the nurses which have (5-10) training 
courses have more knowledge about  the respiratory 
distress syndrome in ratio (88.9%). The study show 
the nurses have high level of Knowledge through the 
Mean of questions related to nurses knowledge toward 
the Respiratory  distress syndrome in average mean of 
scores (2.34). The study shows that there is a relationship 
strong between the Demographic characteristics for 
nurses and knowledge about  the respiratory distress 
syndrome.
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Abstract

Aim of the study: we aimed at highlighting the impact of cervical incompetence in our daily obstetric practice 
in the Mid-Euphrates region in Al-Diwaniyah province in terms of risk factors and best way of treatment. 
The current cohort study has been carried out at Al-Diwaniyah Maternity and Child Teaching Hospital, Al-
Diwaniyah province, Mid-Euphrates Region, Iraq. The work with this study has been established on June the 
2nd 2018 and has extended till the end of March 2019. Term pregnancy was the outcome in 17 (54.8 %) cases, 
while, preterm labor was recorded in 14 (45.2 %) cases. Age, occupation, level of education, residency and 
past obstetric history had no significant impact on outcome of pregnancy. According to type of treatment the 
best results were obtained in women treated by cervical cerclage alone or in combination with progesterone 
as these methods have ensured the lowest rate of preterm labor (28.6 %). Bed rest alone or in combination 
with cerclage resulted in 50 % protection against preterm labor. Progesterone alone or in combination with 
bed has failed to prevent preterm labor. The best way to treat cervical incompetence is cervical cerclage 
since it resulted in the lowest rate of preterm labor.  

Key words: Cervical incompetence, preterm labor

Introduction

The occurrence of birth before thirty seven weeks 
is denoted as preterm labor since it is associated with 
increasing mortality and morbidity 1. Among all 
pregnancies 5 – 18 % will end as preterm labor 2,3. Preterm 
labor is a major cause of neonatal death and responsible 
for death of significant proportion of children under 5 
years of age 3. In addition, underdevelopment of several 
body systems is responsible for short term morbidity 
and long term disabilities in preterm children such as 
cerebral palsy and vision and hearing impairment 4. The 
exact sequence of events that lead to preterm labor is 
incompletely understood; however, the list of risk factors 
that has been linked to preterm labor is relatively long. 
Blamed risk factors according to several studies included 
anemia, fetal growth restriction, low socioeconomic 
status, prim parity, hypertension, spontaneous rupture of 
membranes, smoking, multiple pregnancy, antepartum 
hemorrhage, malnutrition , infection, congenital 
anomalies, stress and cervical dysfunction 5-7. One 
of the major risk factors is cervical incompetence or 
insufficiency 8-10. In a number of women the cervix is 

abnormally dilated and shorter than expected early in 
pregnancy; this condition is associated with increase 
rate of miscarriage and preterm labor and is termed as 
cervical incompetence 11.  Because of the high rate of 
preterm labor associating cervical incompetence, early 
recognition and prompt treatment is necessary to avoid 
this catastrophic event 12-15. A number of approaches 
have been adopted by obstetric professionals worldwide 
to deal with cervical insufficiency aiming at delaying 
labor as much as possible to avoid preterm labor or even 
abortion 16. One of these strategies is cerclage 17 which 
is widely used in obstetric practice in Iraq; however, 
the results of various studies about its potential benefits 
are contradictory. While some literatures support its 
effective contribution in preventing preterm labor 12-

15, others deny such benefit 18-20. On the other hand, a 
number of complications are seen in association with 
the use of cerclage such as bleeding, chorioamnionitis 
and ruptured membranes 21-24. The other method, which 
is also commonly practiced in our community, is the use 
of vaginal progesterone tablets. Some studies showed 
almost equal potency of both progesterone tablets and 
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cerclage in preventing preterm labor in women with 
cervical incompetence, whereas other researchers 
found that cervical cerclage is more effective in 
preventing preterm labor and postnatal complication 
than progesterone virginal tablets. In the current cohort 
study, we aimed at highlighting the impact of cervical 
incompetence in our daily obstetric practice in the Mid-
Euphrates region in Al-Diwaniyah province in terms of 
risk factors and best way of treatment. 

Methodology

The current cohort study has been carried out at 
Al-Diwaniyah Maternity and Child Teaching Hospital, 
Al-Diwaniyah province, Mid-Euphrates Region, Iraq. 
The work with this study has been established on June 
the 2nd 2018 and has extended till the end of March 
2019. The study included any pregnant women with 
an established diagnosis of cervical incompetence and 
was being treated by whatever method such as cerclage, 
bed rest, progesterone vaginal tablet or any combination 
of these methods. The first pregnant women was 
selected according to random number generated by 
computer and one of every three women was selected 
to ensure a systematic random sample representative 
of the true population of pregnant ladies with  cervical 
incompetence. At the end of the study, 31 women 
completed the follow up period. Missed cases, that is, 
women who failed to keep regular visits until the end of 
pregnancy were excluded from the study. Those women 
have been followed till the end of pregnancy to record 
the outcome. The outcome of pregnancy was reported 
as normal vaginal delivery, cesarean section, abortion 
and preterm labor. The questionnaire form included age, 
past obstetric history, occupation, level of education and 
residency. Type of treatment of cervical incompetence 
was also recorded. The study was approved by the 
institutional ethical approval committee and verbal 
consent was taken from all participants following full 
illustration of the aim and the procedures of the study. 
Data were then transformed into and SPSS (version 
23) spread sheet and statistical analysis was carried 
out. Numeric data were expressed s mean, standard 
deviation, range, median and inter-quartile range, 
whereas, categorical data were expressed as number 
and percentage. Chi-square test was used to study 
associations between categorical variables. The level of 
significance was chosen at P ≤ 0.05.              

Results and Discusion

Demographic characteristics of pregnant ladies 
enrolled in this study. The mean age of patients was 
26.10 ±4.15 years and the age range was from 20 – 40 
years. Majority of women were housewives accounting 
for 87.1 % and most of them were educated (67.7 %), 
in addition, the greater proportion of contributors were 
from rural areas (61.3 %).  Regarding past obstetric 
history: gravidity ranged from 1 to 9, parity ranged 
from 0 to 6 and previous abortions ranged from 0 to 6. 
According to mode of treatment women were grouped 
into 14 (45.2 %), 1 (3.2 %), 2 (6.5 %), 7 (22.6 %), 2 
(6.5 %) and 5 (16.1 %) , who have been treated by, 
cerclage, progesterone vaginal tablets, bed rest, cerclage 
+ progesterone, cerclage + bed rest and progesterone + 
bed rest, respectively, table 1. Outcomes at the end of 
pregnancies are shown in table 2. The mean gestational 
age at end of pregnancy was 36.23 ±2.46 weeks and it 
ranged from 31 – 40 weeks. Normal vaginal route was 
observed in 18 (58.1 %) women, whereas, cesarean 
sectioned was performed for 13 (41.9 %) women. Term 
pregnancy was the outcome in 17 (54.8 %) cases, while, 
preterm labor was recorded in 14 (45.2 %) cases. Age, 
occupation, level of education, residency and past 
obstetric history had no significant impact on outcome 
of pregnancy. According to type of treatment the best 
results were obtained in women treated by cervical 
cerclage alone or in combination with progesterone as 
these methods have ensured the lowest rate of preterm 
labor (28.6 %). Bed rest alone or in combination with 
cerclage resulted in 50 % protection against preterm 
labor. Progesterone alone or in combination with bed 
has failed to prevent preterm labor, as shown in table 
3.   The current study showed that significant proportion 
of ladies with cervical incompetence have developed 
preterm labor accounting for 45.2 %. Some authors 
described a n aprroximaetly similar rate of preterm 
labor in association with cervical incompetence such as 
the study of Yoo’s et al.; however, most studies have 
reported much lower rates. Indeed, the current study 
high rate of preterm labor is an indicator for the need 
of more efficient antenatal care system to be adopted by 
our health institutes. In this study, the most commonly 
used method in treatment of cervical incompetence was 
cerclage. On the other hand, this method was proved 
superior to both bed rest and progesterone vaginal 
tablets. Several studies have shown that cerclage 
is effective in reducing the rate of preterm labor in 
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pregnant ladies with cervical incompetence. In addition 
some authors have found that cerclage is significantly 
better than progesterone vaginal tablets with this regard. 
In addition, in the current study, we have reported no 
side effect with the use of cerclage in treating women 
with cervical incompetence. In the current study, 
outcome of pregnancy, in terms of preterm versus term, 
was unrelated to past obstetric history, gravidity, parity 
and abortions, or to demographic characteristics, age, 

occupation, residency and level of education. Some 
authors, in contradiction to our findings described 
some significant association between a number of 
socidemographic factors and preterm labor; while 
others deny such relations; therefore we believe that 
early recognition of cervical incompetence and prompt 
treatment may result in best results in terms of preterm 
labor avoidance rather than wasting time and effort 
searching for some sociodemographic characteristics 
that may increase the risk of preterm labor.  

Table 1: Mode of treatment used to control cervical incompetence

Treatment n %

Cerclage 14 45.2

Progesterone 1 3.2

Bed rest 2 6.5

Cerclage + Progesterone 7 22.6

Cerclage + Bed rest 2 6.5

Progesterone + Bed rest 5 16.1

Table 2: Outcome of pregnancies in women enrolled in the current study

Outcome Value

Gestational age 

Mean ±SD 36.23 ±2.46

Range 31 - 40

Mode of delivery

NVD, n (%) 18 (58.1 %)

CS, n (%) 13 (41.9 %)

Term, n (%) 17 (54.8 %)

Preterm, n (%) 14 (45.2 %)

n: number of cases; SD: standard deviation

Table 3: Outcome according to type of treatment 

Treatment
Preterm Term

P
Total n % n %

Cerclage 14 4 28.6 10 71.4 Reference

Cerclage + Progesterone 7 2 28.6 5 71.4 1.000 £
NS

Bed rest 2 1 50.0 1 50.0 1.000 £
NS

Cerclage + Bed rest 2 1 50.0 1 50.0 1.000 £
NS

Progesterone + Bed rest 5 5 100.0 0 0.0 0.011 €
S

Progesterone 1 1 100.0 0 0.0 0.333 €
NS

n: number of cases; €: Fischer exact test; £: Yates correction; NS: not significant at P ≤ 0.05; S: significant at P ≤ 0.05 



1077        Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4                  

Conclusion

In conclusion, the best way to treat cervical 
incompetence, based on the results of the current study 
and the results of a number of previous studies, is 
cerclage. Moreover, progesterone in the form of vaginal 
tablets was proved to be an ineffective method, if used 
alone, in preventing preterm labor in pregnant women 
with cervical incompetence. 
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Abstract

The aim of the research was to determine the lethal effectiveness of Thymus vulgaris oil against some 
oral pathogens (Staph. aureus , and  Strept. mutans). The microbial activity was determined for different 
concentration(10%&20%)   of oil of Thymus vulgaris and tested on sixty nine isolates of Staph. aureus ,and  
Strept. mutans which have been isolated from different oral samples (gingival , and dental caries swabs) for 
students of the department of dental prevention of technical medical institute of Baghdad. The antibacterial 
activity of different concentrations (10% & 20%) of the oil of Thymus vulgaris were examined against two 
oral pathogenes. The essential oil mixed with dimethylsulfoxide (DMSO). Sterilized discs (Whatmann NO 
6) were impregnate with 15 μl of different concentrations of the oil and DMSO Then placed on the surface 
of the dishes planted the two bacteria The antibacterial effects at 10% & 20% concentration of oil using 
the disc diffusion method against twenty five isolates of Staphylococcus aureus and forty four isolates of 
Streptococcus mutans showed that oil of Thymus vulgaris significantly inhibited the activity of S.aurus 
and S. mutans growth in 2% concentration by disc diffusion and well diffusion with inhibition zones of, 
12.4±0.91 and13.9±0.22 respectively.

Key Words: Antibacterial, Thymus vulgaris oil, Staph. aureus ,  Strept. mutans.

Introduction

The surface of the teeth is covered with a biofilm 
which is a thin layer made up of millions of bacterial 
cells, polymers and food debris 1 . The formation of 
this biofilm provides a good place for adhesion of 
microorganisms as well as their growth and reproduction 
in this layer 1. There are many mouth infections caused 
by s. aureus or partially involved “for example, angular 
cheilitis, parotitis and staphylococcal mucositis”. 
Furthermore there is suggest that staphylococci can be 
isolated from the oral cavity of certain patient groups 
with “systemic disease such rheumatoid arthritis and 
patients with haematological malignancies” 2 .It has 
been reported that the oral bacteria cause many systemic 
diseaeses as well as the association between the of 
dental caries and ulcerative colitis has been reported 
3. Staphylococcus aureus are common pathogens 
that cause disease in skin and mucous membranes.
In addition to superficial infection the organism also 

cause systemic infection 4.The oral cavity harbors 
microorganisms ,mostly non[pathogenic that normally 
occur in the mouth. So it was important to investigate 
the existence of s. aurus there are some researchers 
who have isotated these bacteria from the oral cavity 5. 
This bacteria is one of the microbial causes of mastitis 
which usually develops chronic clinical symptoms that 
are not treated with general medication. Moreover ,it 
secrete many of enzyemes which play an important role 
in infection as coagulase and collagenase enzymes 6. 
Oils derived from different plant species used as food 
and drink , have the inhibitory effect on the growth of 
microorganisms 7. Since ancient times, thyme plant has 
been used in the preservation of food ,in the purity of 
certain diseases, and as a disinfectant in addition to 
other beneficial uses 8 For the time being thyme oil is 
considered to be effective against microorganisms. 
Its effectiveness has been observed against a range of 
“bacteria, viruses, and fungi” 8. The activity of thyme oil 
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against microorganisms because it contains phenolic 
compound where its effect was observed on strains 
of bacteria including Aeromoans hydrophila and 
Staphylococcus aureus 9. Thymol is the active ejement 
in the plant that has been effective against microbes 10. 
The possible strategies towards this objective includes  
the “identification and characterization of bioactive 
phytochemicals”, which have “antibacterial activity” 11,12. 
These plants are characterized as possessing properties 
as antioxidants 13. Thyme has bactericidal and fungicidal 
effects and its alcoholic extracts are expectorant 14. 
Thymol the active ingredient of thyme oil has effective 
against “  Aspergillus,Cryptococcus neoformans, 
Saprolegnia, Escherichiacoli, Staphylococcus aureus 
and Salmonella typhimurium “ (WHO).studies have 
shown good efficacy of thymol against” viruses( warts, 
skin tumor) and worms like tapeworm & round worm” 15. 
The three main active agents found in medicinal plants 
are terpenes, phenyl propanoids, and S and N kantians. 
despite the effectiveness of medicinal herbs against 
a wide range of bacteria,  resistance from the Gram-
negative group was found due to lipopolysaccharide in 
its cell wall 16,17. At higher concentrations Thyme oils 
indicated essential inhibitory growth against S.aureus, 
B. cereus and other bacteria 18.T. vulgaris, oil contains 
tannins, flavonoids, triterpene compounds , and have 
“antiseptic, antiviral and antimicrobial activities”. The 
main contents are “thymol and p-cymene, also contain 
carvacrol, a-terpinyl acetate, and cis-myrtanol” 19.

Materials and Method

Isolation of the bacteria:

Sixty nine isolates of Staph. aureus (25) ,and  
Strept. mutans (44) from different samples (gingival 
, and dental caries swabs) isolated from (96) students 
of dental prevention department in technical medical 
institute of Baghdad. Swabs were cultivated soon on 
Nutrient agar for Staph. aureus, and Mitis Salevrius  
agar for Strept. mutans, and incubated at 37”C for 24 
hrs. Bacterial isolates were identified using Direct 
Gram stain and by Identification Machine (VITEK-2 
Compact System, BioMerieux, France), as described by 
20. Bacterial isolates were kept frozen in glycerol brain 
heart infusion (10%) to be used for antibacterial activity 
assay which carried out by using Muller - Hinton agar 
(MHA Himedia). Bacterial inoculation was standardizes 
according to McFarland suspension 1 x 105 CFU /ml.

Plant material

Under the greenhouse condition thyme seeds were 
planted to get the seedlingsand “then the non-flowering 
shoots were harvested and processed to extract the 
essential oils”. The contents of thyme (fresh and dry 
mass and water) before and after drying by using oven 
at temperature 105°C.

Extraction of thyme oil:

By using a Clevenger instrument essential oil thyme 
extracted by water-steam distillation. “Following the 
procedures of the European Pharmacopoeia monograph 
on Thymi herba”. “The fresh thyme material was placed 
in an adapted steam distiller that comprised a steam 
boiler connected to a water condensor”. Distillation 
lasted approx. 2 h. After distillation, the oil was collected 
in dark vials and stored in a refrigerator at 4-8 °C.

Determination of Antibacterial activity 0f 
T.vulgaris oil against tested bacteria by:

1-Disc diffusion assay:  

 The antibacterial activity of different concentrations 
(10%&20%) of Thymus vulgaris oil were examined by 
disc diffusion method against two oral pathogenes. The 
essential oil mixed with dimethylsulfoxide (DMSO). 
Under aseptic conditions using Laminar flow cabinet 
with 0.2 micron Hepa Filters, sterilized discs (Whatman 
NO6) were impregnated with 15 μl of different 
concentrations of the respective concentration  essential 
oils were placed on the agar surface as recommended by 
“National Committee for Clinical Laboratory” Standard. 
Paper discs moistened with aqueous DMSO were placed 
on the seeded petriplate as a control.  The inoculated 
plates were incubated at 37°C for 24 hours. At the end of 
the period, inhibition zones formed on the medium   are 
evaluated in mm. Studies were performed in duplicate, 
and the mean values were calculated.

2-Agar well diffusion assay:

The antibacterial activity was tested using an agar 
well diffusion assay. By using a sterile borer (diameter 
of 7 mm), Three wells were made in agar plate and then 
filled with 100μ/ml of 96 % ethanol (control), or 10 % 
or 20% of thyme essential oil. All oil solutions were 
prepared by diluting the essential oil in 96 % ethanol, 
which was used as control. The size of the inhibition 
zone diameters was determined after 24 h of incubation 
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at 37 °C. Samples showing inhibition of the bacterial 
growth were tested again, and the mean values of three 
independent replicates were calculated.

Results and Discusion

In this study we investigated the antibacterial 
effects of different concentrations (10% & 20%) of the 
oil of Thymus vulgaris against 25 (36.23%) isolates of 
S. aureus and 44 (63.76%) isolates of S.mutans isolated 
of 96 samples of gingival and dental caries swabs Table 
(1 & 2). Results showed that oil of Thymus vulgaris 
significantly inhibited the activity of S.aurus S. mutans 
growth in 20% concentration with inhibition zones, 
12.4±0.91 and13.9±0.22 respectively by disc diffusion 
agar Table (3) and figure (1&2). Also the results of present 
study showed that oil of Thymus vulgaris significantly 
inhibited the activity of S.aurus S. mutans growth in 
20% concentration with inhibition zones, 10.7±1.61 and 
11.0±9.0 respectively by well diffusion agar Table (3) 
and figure. The determination of antibacterial activity 
showed that higher concentration of thymus vulgaris oil 
essence increased its antibacterial effect. The effective 
combinations of the essence were carvacrol and thymol 
which were known as strong antibacterial agents. Other 
research reported that carvacrol and thymol is much 
stronger antibacterial agent comparing with cineole 
and camphor to inhibit Staphylococcus. They found 
that average diameters of the zone of inhibition for 
thymol. The antibacterial activity is measured in terms 
of diameter of “zone inhibition around disks containing” 
the thymus oil to be “tested against Staphylocaccus 
aureus”, and Strept. mutans after “24 hours of incubation 
at adequate temperature of 37°C”. The results of “the 
inhibition zones reveal that” these bacteria seems 
sensitive towards the tested thymus oil, which developed 
the inhibition zones 12.4 mm for Staphylococcus 
aureus, and Strept. mutans 13.9 mm. The sensibility of 
Staphylococcus aureus,and Strept. mutans reflects the 
activity  of flavonoids in thymus oils. Actually , this 
susceptibility is related to the “number of free hydroxyls” 
which reveals  that the lower” hydroxylated flavonoids 
are most active, for example the chrysin 7 OR’ (which 
has only one free OH at the carbon 5) “. Supposed that 
“flavonoids lacking the free hydroxyl groups have more 
antimicrobial activity compared to those” who are full of, 

which increases the chemical affinity of the membrane 
lipids, thus we assumed that the goal  of flavonoids was 
the cytoplasmic membrane of microbes. It is known 
that thyme effective against many “bacteria, viruses and 
fungi. Thymol and carvacrol are the main components 
of thyme oil which possessed high antimicrobial 
activity, against “Staphylococcus aureus, S.epidermidis 
“, “ including methicillin-resistant isolates” , “ 
Enterococcus faecalis, Escherichia coli & cholera suis  
“ , Vibrio cholerae ,Proteus mirabilis, “ Pseudomonas 
aeruginosa , S. typhimurium  & Salmonella enteritidis “ 
, and other microorganisms.The antibacterial activities 
of essential oils of several other thyme species have also 
been studied. Also T. vulgaris oil showed a very potent 
efficiency against Enterococcus and S.aureus due to 
containing strong active phenols.   A comparison of the 
results for inhibitory growth which  obtained by well 
agar diffusion and disc diffusion agar both against tested 
bacteria are approximately same as the most accurate 
way of assessing the antimicrobial effect.

Table (1): Number of Oral specimens of students.

Type of oral specimens No. %

Gingival swab 46 47.91

Dental caries swab 50 52. 83

Total 96 100

Table (2): The number & percentages of Staph.
aureus & Strep. mutans isolates from oral specimen.

Type of oral 
specimen

Staph.aureus 
isolates
NO.                         
%

Strep. mutans 
isolates
NO.                           
%

Gingival swab 21 87.5 3 12.5

Dental caries 
swab

4 8. 88 41 91.11

Total 25 36.23 44 63.76
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Table (3): “inhibition Zone (mm) ±SD of different concentrations (10%&20%) of the oil of Thymus vulgaris 
against S.aureus and S. mutans by disc and well diffusion agar.”

Concentration of thyme 
oil \ Control

Inhibition zone (mm)  ±SD

S.aureus S.mutans

Disc diffusion Well diffusion Disc diffusion Well diffusion

10% 10.4±0.80 9.2±0.30 3.1 ±1.10 2.2 ±1. 0

20%   12.4±0.91* 10.7±1.61* 13.9±0.22* 11.0 ±9. 0*

DMSO 0 0 0 0

* (P < 0.05)
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Figure (1): “The inhibitory effects of Thymus vulgaris oil 
against Staphylococcus aureus “in different concentration by 
dice diffusion agar assay: A-10% concentration.   B-20% 
concentration.   C-control.

Figure (2):The inhibitory effects of Thymus vulgaris oil 
against Streptococcus mutans in different concentration: 
A-10% concentration by dice diffusion agar assay.   B-20% 
concentration.   C-control. 
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Figure (3): The “inhibitory effects of Thymus vulgaris oil 
against Staphylococcus aureus “ in different concentration by 
well diffusion agar assay: A-10% concentration.   B-20% 
concentration.   C-control.
Figure (4): The inhibitory effects of Thymus vulgaris oil 
against Streptococcus mutans in different concentration: 
A-10% concentration by well diffusion agar assay.   B-20% 
concentration.   C-control.

Conclusion

The present study demonstrated that the thyme oil 
exhibited a great antibacterial activity. It is concluded 
that the use thyme oil was best against Staphylococcus 
aureus more than Streptococcus mutans and it is need to 
more study on thyme in vivo.
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Abstract  

Uterine leiomyoma (UL) is a benign monoclonal smooth muscle tumour. The exact cause for this benign 
tumour is unknown. Evidences that are available from previous studies are not certain but are consistent in 
pointing to an association or a heritable etiology for the involvement of single nucleotide polymorphism 
(SNP) for the development of uterine leiomyoma.  Aim of study: To reveal if there is an association between 
XRCC1 gene polymorphism Arg399Gln (rs25487) and uterine leiomyoma development in Iraqi Arabian 
women from Babylon province in comparison to control group. This case–control study enrolled 238 white 
Iraqi Arabian subjects, 118 women with uterine leiomyoma (cases) and 120  (controls). Genotyping of 
XRCC1gene (rs25487) single nucleotide polymorphisms were carried out by PCR–RFLP. MspI was used 
for XRCC1 gene product followed by electrophoresis on agarose gel. Various statistical analyses were 
applied to analyze the data. XRCC1gene (rs25487) polymorphism revealed significant positive association 
with uterine leiomyoma development in Iraqi Arabian women, women with recessive GG genotype in 
comparison to (AG+AA),may be seven times more susceptible to uterine leiomyoma development, (odd  
ratio =7.59 ,C.I.95% = 3.77-15.25, p-value <0.0001

Key Words: Uterine leiomyoma, XRCC1 gene, Arg399Gln polymorphism

Introduction

Uterine leiomyoma (UL) (also called  fibroid, 
myoma) is a benign monoclonal smooth muscle tumour, 
arising from  the  myometrium of  the uterus 1. Uterine 
leiomyoma can cause significant morbidity that can lead 
to hysterectomy 2. The exact cause of uterine leiomyoma 
is unknown; however, clinical evidences revealed that 
hormonal and genetics play an important role in the 
pathogenesis of leiomyoma 3-5. Menstrual bleeding 
of heavy nature is the most common complaint6. The 
most widely accepted standard non-invasive clinical 
diagnostic  method used  to confirm UL diagnoses is 
ultrasonography 7. Evidences that are available from 
previous studies are not certain but are consistent in 
pointing to an association or a heritable aetiology for the 
involvement of single nucleotide polymorphism (SNP) 
for the development of uterine leiomyoma 8. In the 
present study, we investigate the association between 

XRCC1 Arg399Gln SNPs and uterine leiomyoma in 
Iraqi Arabian women who were clinically diagnosed 
as UL . XRCC1 is a main DNA repair gene involved 
in base excision repair (BER),  more than twenty BER 
genes have been identified. In human XRCC1was the 
first mammalian gene to be cloned and isolated 9. The 
XRCC1 gene coding the XRCC1 protein which doesn’t 
play a catalytic activity of its own but it plays role in 
both, as a scaffold and as a modulator of the various 
activities involved in BER . This protein offers a physical 
link between the incision and sealing steps of the BER 
process 10. Since ULs are monoclonal tumours which 
develop from uninhibited divisions of one myometrial 
cell, cell cycle regulation and DNA repair failure may be 
the initial events in the formation of UL 11.  DNA repair 
genes polymorphisms are common  and some studies 
have revealed the significancy of their ability to repair 
damage in DNA, thus affecting individual susceptibility 
to tumour genesis 12,13.
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Methodology

This case–control study enrolled 238 white Iraqi 
Arabian subjects, 118 women with uterine leiomyoma 
(cases) and 120  (controls), who attended Al-Hilla 
Teaching Hospital, Health Centers and Private Clinics 
of   Gynecology and Obstetrics. The  period covering the 
practical side of the study was from the 27th of February 
2017 to the 14th of April 2018. Sample size of the 
genetic study was calculated from  Online Sample Size 
Estimator (OSSE) 14. Diagnosis was made by ultrasound 
(U/S). Body mass index (BMI) was calculated by the 
equation as weight (in kilograms) divided by height  (in 

meters) squared 15.  Venous whole blood samples were 
drawn from  patients and controls, blood was polled into 
plain disposable tube with EDTA- anticoagulant tubes 
were stored in deep freeze -20˚C until DNA extraction. 
Extraction of DNA was from whole-blood samples 
using Favor Prep Blood Genomic DNA Extraction Mini 
Kit (Taiwan). Specific primers were used to achieve 
genotyping by amplification of fragments for digestion 
with restriction enzyme, the primer sequence used for 
PCR amplification of XRCC1 gene Arg399Gln (G/A) (rs 
25487)  was revealed in table (1). The primer sequence 
of XRCC1 gene (rs 25487) was used according to 
Hameed et al 16.

Table 1: The primers sequence used for PCR amplification of XRCC1 gene (rs 25487).

Gene Polymorphism     (rs 
number)  Primer Sequence Amplified

Product (bp)

XRCC1
Arg399Gln (G/A)    (rs 
25487)

      F-5′- TTGTGCTTTCTCTGTGTCCA -3′

R -5′- TCCTCCAGCCTTTTCTGATA -3′         615  

The volumes of amplification reaction were, master premix of Biolabs (England) 10 µl (2x), Forward primer 1 
µl (10 pmol/µl), Backward primer 1 µl (10 pmol/µl), DNA 2 µl (20-30 ng/ µl) and molecular grade water 6 µl. The 
PCR thermocycling protocol for XRCC1 gene amplification was presented in table (2). 

Table 2: Thermocycling conditions protocol for XRCC1  gene amplification.

 Step      Temperature         Duration Cycles number

Initial denaturation                94           5 minute                  1

Denaturation                94          30  minute                                          

                35Annealing                52          30  minute                       

 Extension                72           60 minute

Final  Extension                72                                          5 min                    1

The PCR product (615 bp) of XRCC1 gene (rs 
25487) was digested with the restriction enzyme MspI 
from BioLabs (New England), Incubation temperature 
(37 0 C) for 5-15 minute and can incubate overnight. 
The product of digestion of XRCC1 gene  then separated 
by (2%) agarose gel electrophoresis technique  and 
visualized on UV transilluminator.

Statistical Analysis

Statistical analysis were performed by using 
Microsoft Excel 2010 software, values  were  expressed 

as mean  ± standard deviation (SD),  percentage (%). 
While Statistical Package for the Social Sciences 
(SPSS ) software version 22.0 was used to compare 
groups means by using two tail  student t-test and the 
means differences were considered significant when the 
probability (P-value) was (> 0.05). Odds ratios were 
calculated using Chi-square test. The genetic association 
of parameters were determined by the aid of online 
software SNPStats 17. 
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Results and Discusion

This study enrolled 238 white Iraqi Arabian 
subjects,118 women with uterine leiomyoma (cases) 
and 120  (controls), they were matched in age (p-value= 

0.11).The clinical  characteristics of the recruited 
women were presented in table (3). The results of this 
study revealed the presenting symptom of women with 
uterine leiomyoma, (50 %) of patients with leiomyoma, 
bleeding was the main presenting symptom for them.

Table 3: Clinical characteristics of women with uterine leiomyoma (cases) and controls. 

Control
No.=120

Cases
No.=118Variables

Presenting symptom

12 (10%)59 (50 %)Bleeding  no. (%)

18 (15%)20 (16.94%)Pain  no. (%)

20 (16.94%)Asymptomatic  no. (%)

13 (11.01%)Infertility  no. (%)

6 (5.08%)Mass effect   no. (%)

Table 4: Body mass index (BMI) classification of women with uterine leiomyoma (cases) and controls.

Variables Cases
No.=118

Controls
No.=120 P-value

Classification of BMI             
( Kg/m2 )
no.(%)

Underweight <18.5 2 (1.69%) 0 (%0)

0.042

Normal 18.5-24.9 10 (8.47%)  6 (5%)

Over weight 25.0-29.9  38(32.20%)  54(45%) 

Obesity 30.0-39.9    64 (54.23%)  60(50 %)

Extreme obesity ≥ 40  4 (3.38%)    0 (0%)

Results of table (4) revealed  significant association 
of increasing BMI ( ≥ 30 Kg/m2)  with uterine leiomyoma 
women compared with that of control group (p-value= 
0.042).   

PCR-RFLP Genotyping Analysis

The product of PCR of XRCC1 gene polymorphism 
(rs25487) was digested by (MspI) restriction enzyme. 
The products of digestion were analyzed by agarose gel 

electrophoresis. This enzyme will cut the product only if 
the G allele of (rs 25487),  present. Results revealed one 
band (615 bp) for those with AA , two bands (352,263 
bp) for those with GG and three (615,352,263 bp) bands 
for those with AG  figure (1).
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  Figure 1 : Agarose gel image of PCR-RFLP assay for the genotyping of XRCC1 polymorphism (rs25487) , Lane L: 250 bp 
step ladder, Lanes 1,3,4,8,9 and 11: GG genotype , Lane 5: AA genotype , Lanes 2,6 and 10 AG genotype. 

A significant difference was revealed 
(p-value=0.00002) between alleles frequencies 
among women with uterine leiomyoma  (cases) 
and control group. However, a positive significant 
association was found between G allele frequencies 

and uterine leiomyoma  (odd ratio=2.239, C.I.95% 
=1.545-3.245,p-value=0.00002). While a negative 
significant association was found between A allele 
frequencies and uterine leiomyoma (odd ratio=0.447, 
C.I.95% =0.308-0.647, p-value=0.00002) as shown in 
table (5).

Table 5: Results of alleles frequencies and association of XRCC1 gene polymorphism (rs25487) among 
women with uterine leiomyoma and control group.

control(no.=120) cases(no.=118)
OR (95% CI) P-value

Allele Number Ratio Number Ratio

G 114 0.47 158 0.67 2.239
(1.545-3.245)

             0.00002

A 126 0.53 78 0.33
0.447
(0.308-0.647)

The association of each genotypes frequencies of 
XRCC1 gene polymorphism (rs25487) among women 
with uterine leiomyoma and control group under different 
models of inheritance was demonstrated in table (6). A 

significant difference was revealed between the three 
inherited genotypes of XRCC1 gene polymorphism 
(rs25487)(p-value <0.0001) among patients with 
leiomyoma and control group. The GG genotype 
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had a significant positive association with uterine 
leiomyoma in comparison to AA genotype, ( odd  ratio 
=5.78 ,C.I.95% = 2.26-14.77, p-value <0.0001). The 
association of each genotype with uterine leiomyoma 
was further tested under different models of inheritance 
.  A significant positive association was demonstrated for 
women carrying recessive homozygous  GG genotype 

with uterine leiomyoma ( odd  ratio =7.59 ,C.I.95% = 
3.77-15.25, p-value <0.0001) as shown in table (6).

While women with over dominant heterozygous AG 
genotypes were shown a significant negative association 
with uterine leiomyoma in comparison to (GG+AA), ( 
odd  ratio 0.25 ,C.I.95% = 0.14-0.43, p-value <0.0001).   

Table 6: Results of genotypes frequencies and association of XRCC1 gene polymorphism (rs25487) among 
women with uterine leiomyoma and control group.

Model Genotype Control no.(%) Case no. (%) OR (95% CI) P-value*

Codominant

A/A 18 (15%) 14 (11.9%) 1.00

<0.0001A/G 90 (75%) 50 (42.4%) 0.7143(0.32-1.55)

G/G 12 (10%) 54 (45.8%) 5.78(2.26-14.77)

Dominant
A/A 18 (15%) 14 (11.9%) 1.00

0.48
G/G-A/G 102 (85%) 104 (88.1%) 1.3109(0.61-2.77)

Recessive
A/G-A/A 108 (90%) 64 (54.2%) 1.00

<0.0001
G/G 12 (10%) 54 (45.8%) 7.59(3.77-15.25)

Overdominant

G/G-A/A 30 (25%) 68 (57.6%) 1.00

<0.0001
A/G 90 (75%) 50 (42.4%) 0.25 (0.14-0.43)

Discussion

Uterine leiomyoma location directly affects the 
symptoms they induce and the time to the manifestation 
of such symptoms. submucosal leiomyoma,  for example, 
appear to have more of an effect on abnormal menstrual 
bleeding and pregnancy problems 18. The most common 
symptomatic complaint from women with leiomyoma is 
bleeding, (whether prolonged menstrual bleeding, heavy 
menstrual bleeding, or bleeding between menstrual 
periods) 6. In our study, bleeding was the main presenting 
symptom for women with uterine leiomyoma.

Body mass index (BMI) values were calculated in 
women with       uterine leiomyoma and control group. 
The body mass index  (BMI Kg/m2)  of study subjects 
were classified as: underweight (<18.5), normal (18.5 – 
24.9), overweight (25.0 – 29.9), obesity (30.0 – 39.9), 
and extreme obesity  (≥ 40.0) (19) . Body mass index 

(BMI) of studied groups demonstrated that( 57.61%) of 
patients had  BMI ≥ 30 (i.e. obese and extreme obese). 
Body mass index (BMI) was associated with increased 
risk in some but not all of the earlier studies . Studies 
have shown that BMI is associated with an increased 
risk of being diagnosed with leiomyoma 20. BMI is 
inversely correlated with sex hormone binding globulin 
circulating levels, therefore estrogen and androgen 
circulating hormones may be more bioavailable in 
heavyweight compared with lightweight women 21. 
Regarding alleles and genotypes association of XRCC1 
gene polymorphism (rs25487)  with uterine leiomyoma, 
results revealed that G allele had two times risk of uterine 
leiomyoma development, so it consider a risky allele. 
While A allele consider a protective allele as revealed in 
table (5). This result was in accordance with one Korean 
study in 2005  1, and was discordance with two others 
Chines and Iranian studies in 2010,2015 respectively 21. 
The GG genotype had a significant positive association 
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with uterine leiomyoma in comparison to AA genotype 
and this revealed that women with GG genotype had 
about five times risk of uterine leiomyoma development, 
so  GG genotype consider a risky genetic factor. The 
association of each genotype with uterine leiomyoma 
was further tested under different models of inheritance. 
The results revealed that women would be susceptible 
seven times to uterine leiomyoma, if carry recessive GG 
genotype in comparison to (AG+AA). While women 
with over dominant heterozygous AG genotypes would 
be protectable from uterine leiomyoma in comparison 
to (GG+AA). The DNA repair gene, XRCC1  plays 
an important role in single-strand DNA breaks repair 
induced by oxidation that occurs in human cells (24). 
The decrease in DNA repair ability as a result of 
polymorphisms or mutations of repair genes, including 
XRCC1gene, that result in instability of the genome, 
which lead to chromosomal instability syndromes 
leading to increasing risk of many tumour types. 
The function of XRCC1 protein can altered by these 
polymorphisms. Reactive oxygen species (ROS) and 
faults that occur during the replication processes can 
cause endogenous mutagens that cause many changes 
in DNA. Together, some changes are the consequence 
of DNA interaction with a variety of physical, chemical, 
and biological compounds, many of which  are existing 
in the environment, where one can persist in continuous 
exposure. We thought, that in case of uterine leiomyoma 
the source of reactive oxygen species (ROS) might be 
as a result of increase estrogen catabolism and errors 
during the processes of replication which occurs as a 
result of increase proliferation of leiomyoma cell.

Conclusion

The results of XRCC1gene (rs25487) polymorphism 
revealed significant positive association with uterine 
leiomyoma in comparison to control group in Iraqi 
Arabian (Babylon province) population. This study was 
in agreement with the Korean study conducted in 2005 
(11), and was disagreed with two others Chines and 
Iranian studies in 2010,2015 respectively.
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Abstract

This study was carried out in Al Ramadi Teaching hospital from the period March 2013 till August 2013 
on sixty two (62) Iraqi patients with colorectal carcinoma. Their ages range from 8-47 years old complain 
from  disturbances in GIT . All patients were visiting the department of surgery  in Al-Ramadi teaching 
hospital. Five ml venous blood was withdrawn from the patients and placed into a plain test tube without 
anticoagulant to obtain sera . The blood samples were taken from the patients before and after receiving 
adjuvant chemotherapy and from the healthy individuals (control group 2). The results obtained regarding 
estimation of TDGF-1 levels in colorectal carcinoma patients revealed that there is a higher significant 
difference in their concentrations before treatment  (3.0 ng/ml ) and after chemotherapy treatment (1.2 ng/
ml) . TDGF-1  level  in control group 2 was (0.1 ng/ml). that means , the expression of this TDGF-1 marker 
in cancerous patients was higher compared with low in normal tissues make it is the target of chemotherapy 
so evaluation of this marker during receiving chemotherapy give an effective results to choose the best mode 
of treatment and exclude the non effective ones.
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Introduction 

Colorectal cancer is the most common cause of 
death from cancer after cancer of the lung and breast. 
In the last 30 years, there is an improvement in the 
treatment protocols but the incidence increased due to 
changing in the lifestyle 1. No early detection of the 
disease associated with high mortality rate and poor 
prognosis. In patients with disseminated disease at the 
time of presentation, the median survival is 7 months 
the cause of death is liver metastasis 2. Teratocarcinoma-
derived growth factor 1 is a protein that in humans 
is encoded by the TDGF1 gene 3 The protein is an 

extracellular, membrane-bound signaling protein that 
plays an essential role in embryonic development and 
tumor growth. Teratocarcinoma-derived growth factor-1 
(TDGF-1) is found in different body tissues. The 
molecular weights of TDGF-1 proteins are 24, 28, and 
36 kilo Dalton ,the differences in protein sizes is related 
to the modifications of their structure such as addition, 
removal, of the groups to the core 4. The expression of 
TDGF-1 is reported as a prognostic factor 5. Colorectal 
cancer is aggressive cancer due to the imbalance in 
the signal transduction pathways such as the WNT, 
RAS-MAPK, PI3K and transforming growth factor-β 
(TGF-β) pathways.  Teratocarcinoma-derived growth 
factor plays a key role in all of these pathways and is 
deeply involved in early embryo development and 
cancer progression 6. High levels of TDGF-1 mRNA 
and protein are expressed in a majority of human colon 
carcinoma cell lines and in 60–70% of human primary 
and metastatic colorectal tumors 7. TDGF-1  expressed  
in breast, lung,  cervical, skin and ovarian cancers 
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8-10. In normal tissues, this gene also expressed in few 
amount in contrast to patients with cancer of colon that 
characterized by high expression. 

Materials and Method

Sixty two Iraqi patients (62) with colorectal 
carcinoma were selected in present study with age range 
from (8 – 47) years. The histopathological presentations 
of these patients were identified by the assistance 
of histopathologists. The patients were admitted for 
department of surgery in Al-Ramadi Teaching Hospital 
from the period (March 2013 till August 2013). The 
personal information for each patient was obtained. 
Ethical permission to conduct the research was obtained 
from this hospital and from all patients under study. 

Control group 1 included the same patients before 
starting the chemotherapy (before treatment)

Control group 2 ten healthy individuals with no 
history of CRC, the ages and genders were matched 
with the studied patients .

Blood samples were taken from each patients 
before and after receiving adjuvant chemotherapy and 
from the healthy individuals (control group 2). About 
five ml venous blood  samples were placed immediately 
into a plain test tube without anticoagulant, left it to clot 
at room temperature and then the sera of those patients 
were obtained by centrifugation at 2500 round per 
minute (r.p.m.) for 10 minutes, these sera were kept at 
–20°C until used for immunoassay. 

Methodology

Immunological Detection of TDGF-1 

To measure the concentrations of the studied marker 
TDGF-1 , the ELISA technique was achieved in the 
present study as the following:

Anti-TDGF-1 monoclonal antibodies were 
adsorbed to the microtiter plates and incubate for 1 h 
at room temperature. Two percent (2%) Bovine Serum 
albumin (BSA) was added to the plates for 1 h at room 
temperature .  The plates were washed three times with 
washing buffer .One hundred µl of undiluted  serum 
samples were added per well and incubate overnight 
at 4°C . Unbound TDGF-1 was removed by treating 
the microtiter plates with this buffer .Anti-TDGF-1 
antibodies were added for one hr. at 25 C.  The plates 

were washed with buffer and goat anti-rabbit IgG 
conjugated to horseradish peroxidase were added for 
one hr. at 25C. Plates were washed with buffer and 
150 µl/well of TMB peroxidase substrate was added . 
Plates were incubated for a short time . Hydrochloric 
acid (HCl) of 1% concentraion was added for 5 minutes, 
then the absorbance at 450 nm by spectrophotometer 
was carried out.

Results and Discusion

Figure 1 shows the incidence of colorectal carcinoma 
with related to the patient’s gender. It is obvious that 
males have more incidence rate than females { 41/62 
(66.1%) via 21/62 (33.9%)} in respectively. Figure 2 
The results obtained regarding estimation of TDGF-
1 levels in colorectal carcinoma patients revealed 
that there is  higher a significant difference in their 
concentrations before  (3.0 ng/ml ) , after chemotherapy 
treatment (1.2 ng/ml) and the level of TDGF-1 in the 
control group 2 was (0.1 ng/ml). From the present 
study it is clear that the expression of TDGF-1 is highly 
predominate in colorectal carcinoma as compared with 
the control group. High levels of this protein have been 
found in a high percentage of primary and metastatic 
colorectal cancers. Other methods of diagnosis of 
TDGF-1 indicate a variation of its expression for 
monitoring of the progress of the CRC, this is related to 
a procedure that used, for example about 68% of those 
patients express this marker (TDGF-1 mRNA) by using 
North blot technique, only 3% of patients of adjacent 
colon mucosa while about 75% of those patients were 
positive to this marker by using immunohistochemical 
analysis. TDGF-1 molecules can activate the signal 
transduction pathways of the cells and interact to 
the other factors such as Transforming growth factor 
beta1 to do its biological activity 11. High levels of 
TDGF-1 expression in cancerous patients and low or 
absent in the tissues of the normal individuals make 
it a suitable marker to follow up these patients. Many 
strategies  are used to inactivate this marker . one of 
them is prevent its synthesis or destruction its specific 
receptor.  Therefore, one mode for treat those patients 
is synthesis of antisense therapy to reduce the TDGF-
1 gene expression by tumor cells by binding to mRNA 
to prevent translation process by cell ribosomes. Other 
strategy is by neutralization antibodies to block TDGF-
1 activity. These modes are very important to impair 
TDGF-1 activity in management of CRC patients 12. the 
best mode of treatment is achieved by combination of 
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antisense therapy with TGF alpha suggesting that there 
are many regulator proteins that able to activate the 
cell proliferation and tumorogenesis of colon 13. New 
mode of treatment includes combinations of TDGF-
1 oligonucleotides with chemotherapy drugs in colon 
cancer cells. To prove this note, the treatment of tumor 
cells with 5FU mitomycin C and other chemotherapy 
induce inhibition of tumor growth before treated with 
antisense therapy. This is related to synergistic effect 
of both modes of treatment to increase the clinical 
outcome of patients. Anti TDGF-1 antisense therapy 
was developed , these contain a chemical structure that 
facilitate high affinity with target mRNA to increase 
its biological activity to block the tumor cell in vitro. 
In one study on immunocompromised mice,  treated 
with different combinations resulted in inhibition of 
growth of colon cancer. Treatment of tumor cells with 
the combination of TDGF-1 antisense therapy and 
TGFα resulted in decreasing the levels of angiogenesis 
in the treated tumors (TDGF-1 with a pro-angiogenic 
effect). Antisense therapy used in combination with 
other agents to block the signal transduction pathways. 
The principle of action of antisense therapy that used in 
treatment of CA colon combine with anti-human EGFR 
monoclonal antibody and with is to inhibit type I protein 
kinase A. Metastasis from CRC adenocarcinoma can be 
found at the time of diagnosis in 20% of patients, and an 
additional 50–60% will develop metastatic disease at the 
time of progression. The lung is a common site of CRC 
metastasisTherefore, a judicious approach to diagnosis 
is fundamental. In our case, immunohistochemistry 
results combined with a previous history of rectal 
adenocarcinoma pointed to the diagnosis of metastatic 
disease. However, other clinical presentations may 
present a diagnostic challenge, including cases of 
recurrence with a single metastatic lesion or new cases 
of occult primary malignancies with lung metastasis. 
Finally, if available, concurrent evaluation of the primary 
tumor pathology can be of great help in achieving the 
correct diagnosis and, in consequence, in offering our 
patients the most appropriate treatment.

Figure 1 shows the incidence of CRC according to the 
patient’s gender.

Figure 2 shows the levels of TDGF-1 before and after 
receiving chemotherapy 

Conclusion

 (ELISA) technique is very easy, simple and 
available method for monitoring of patients with 
colorectal carcinoma (CRC). TDGF-1 is a novel target 
marker to achieve this goal. The expression of this 
marker in malignant tumor and no in the normal tissues 
make it is the target of chemotherapy so evaluation of 
this marker during receiving chemotherapy give an 
effective results to choose the best mode of treatment 
and exclude the non effective ones. 

Financial Disclosure: There is no financial 
disclosure. 

Conflict of Interest: None to declare.

Ethical Clearance: All experimental protocols 
were approved under the College of Medicine/ 
University of Anbar and all experiments were carried 
out in accordance with approved guidelines.

References

1. Agrawal S, Zhao Q.  Antisense therapeutics Current 
Opin Chem Biol. 1998; 2(4):519-28.

2. Astrid B, Uma K, Walid S. TTF-1 Expression in 
Rectal Adenocarcinoma: A Case Report and Review 



 Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4        1094       

of the Literature. 2016; 9(3): 747–751.

3. Bianco C, Strizzi L, Mancino M. Identification of 
cripto-1 as a novel serologic marker for breast and 
colon cancer. Clin Cancer Res. 2006; 12: 5158–
5164. 

4. Bianco C, Strizzi L, Normanno N, Khan N, Salomon 
DS. Cripto-1: an oncofetal gene with many faces. 
Curr Top Dev Biol. 2005; 67: 85–133.

5. Ciardiello F, Kim N, Saeki T. Differential expression 
of epidermal growth factor-related proteins in 
human colorectal tumors. Proc Natl Acad Sci USA. 
1994; 88:7792–7796.

6. Ciardiello F, Dono R, Kim, N, Persico MG, 
Salomon DS. Expression of cripto, a novel gene of 
the epidermal growth factor gene family, 45. leads 
to the in vitro transformation of a normal mouse 
mammary epithelial cell line. Cancer Res. 1991; 
51: 1051-1054.

7. Clarke LE, Leitzel K, Smith J, Ali SM, Lipton 
A. Epidermal growth factor receptor mRNA in 
peripheral blood of patients with pancreatic, lung 
and colon carcinomas detected by RT-PCR. Int J 
Oncology. 2003; 22(2): 425-30.

8. De Castro NP, Rangel MC, Nagaoka T, Salomon 
DS, Bianco C. Cripto-1: an embryonic gene that 
promotes tumorigenesis. Future Oncol. 2010; 
6:1127–1142.

9. De Luca P, Pepe A. Role of human cripto-1 in tumor 
angiogenesis. J Natl Cancer Inst. 2005; 97: 132-141.

10. De luca A, Selvan MP, Sandomenico C, Bianco AR, 
Ciardiello F, Salmon DS, Normanno N. Antisense 
oligonucleotides directed against EGF-related 
growth factors enhance anti-proliferative effect of 
conventional anti-tumor drugs in human colon-
cancer cells. Int J cancer. 1997; 73(2): 277-82.

11. Dono R, Montuori N, Rocchi M, De Ponti-Zilli 
L, Ciccodicola A, Persico MG. Isolation and 
characterization of the CRIPTO autosomal gene 
and its X-linked related sequence”. Am J Hum 
Genet. 1991; 49(3): 555–65.

12. EMILIA G, ANNAMARIA L. Cripto 
haploinsufficiency affects in vivo colon tumor 
development. Int J Oncol. 2014; 45(1): 31–40.

13. Kohno SI, Luo C, Nawa A. Oncolytic virotherapy 
with an HSV amplicon vector expressing 
granulocyte-macrophage colonystimulating factor 
using the replication-competent HSV type 1 mutant 
HF10 as a helper virus. Cancer Gene Therapy 2007; 
14: 918-926.

14. Makoto Y ,Ichiro T ,Takamichi K. The gene 
expression profile represents the molecular 
nature of liver metastasis in colorectal cancer. 
INTERNATIONAL JOURNAL OF ONCOLOGY. 
2007; 30: 129-138.

15. Normanno N, De Luca A, Maiello MR, Bianco 
C, Mancino M, Strizzi L, Arra C, Ciardiello F, 
Agrawal S, Salomon DS. CRIPTO-1: A novel target 
for therapeutic intervention in human carcinoma. 
Article in International Journal of Oncology. 
2004; 25(4): 1013-20. 

16. Normanno N1, Tortora G, De Luca A.  Synergistic 
growth inhibition and induction of apoptosis by a 
novel mixed backbone antisense oligonucleotide 
targeting CRIPTO in combination with C225 anti-
EGFR monoclonal antibody and 8-Cl-cAMP in 
human GEO colon cancer cells.  Onco rep. 1999; 
6(5):1105-9.

17. Saeki T, Stromberg K, Qi CF. Differential 
immunohistochemical detection of amphiregulin 
and cripto in human normal colon and colorectal 
tumors. Cancer Researches. 1992; 52: 3467-3473.

18. Salomon DS, Bianco C, Ebert AD. The EGF-CFC 
family: novel epidermal growth factor-related 
proteins in development and cancer. Endocr Relat 
Cancer. 2000; 7: 199–226.

19. Scognamiglio B, Baldassarre G, Cassano C. 
Assignment of human teratocarcinoma derived 
growth factor (TDGF) sequences to chromosomes 
2q37, 3q22, 6p25 and 19q13.1. Cytogenet Cell 
Genet. 1999; 84 (3–4): 220–4. 

20. Strizzi C, Nicola N, David S. Cripto-1: a 
multifunctional modulator during embryogenesis 
and oncogenesis. Oncogene. 2005; 24, 5731–5741

21. Van E, Nordlinger B, Adam R, Kohne CH, Pozzo 
C, Poston G. Towards a pan-European consensus 
on the treatment of patients with colorectal liver 
metastases. Eur J Cancer. 2006; 42: 2212–2221.



1095        Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4                  

22. Zhong XY, Zhang LH, Jia SQ. Positive association 
of upregulated Cripto-1 and down-regulated 

E-cadherin with tumour progression and poor 
prognosis in gastric cancer. Histopathology. 2008; 
52: 560-568.



Application of Continuous Wave ND - YAG Laser for 
improving Surface Roughness of Cp-Titanium

Ali N. Ahmed Hussein1 , Raghdaa K. Jassim2

1Faculty Member in prosthetic Department, College of Dentistry, University of Baghdad, Iraq,  
2Head of prosthetic Department, College of Dentistry, University of Baghdad, Iraq

Abstract

The surface roughness of the implanted titanium improves the attachment of implants to the bone and 
prevents undesirable cellular adhesion.  The roughening of titanium surfaces is accomplished by using a 
continuous wave (CW) Nd: YAG laser. The characterization of surface topography and chemical composition 
was done by means of scanning electron microscopy and electron dispersive spectroscopy, X-ray diffraction, 
and surface roughness. The ability to generate precise topographies and increase Ti’s roughness is obtained 
by using a laser. The most advantageous effects in terms of Ra (2.57nm) and Rz (2.96) for the roughness 
increase were observed, displaying better roughness values. Nd-YAG laser; in addition to strong thermal 
results, coniferous pulses reveal a sequence of irregular characteristics with dimensions within the order of 
tens of micrometers generated on the titanium surface. The quantity of the TiO phase will increase because 
of expanded heat input. The measured roughness increases with excessive laser power as an instantaneous 
end result of remelting. The usage of the appropriate continuous wave ND - YAG laser on the surface of 
titanium utilized in dental implants can increase osseointegration.

Keywords: Continuous Wave, Osseointegration, Roughness, Nd-YAG laser.

Introduction

In many research, lasers were used to produce textures 
in titanium implants for the suitable manufacturing 
of macroscopic components. However, Kang et al. 1 
Determined that very rough surfaces, influence cellular 
behavior and are excellent for osseointegration of 
titanium prosthesis. Implant surfaces are roughened by 
means of sandblasting, as an example, to promote cellular 
growth and enhance osseointegration. Such strategies 
are tremendously inexpensive and easy to carry out 
on complicated surfaces 2,3, however, cells growing on 
this surface have a tendency to be randomly orientated. 
Surface chemistry and topography play an essential role 
in surface cellular adhesion, affecting the capability 
of the cell to proliferate and differentiate to be able to 
enhance osseointegration 4. That is specifically critical 
for the effectiveness of medical implants in establishing 
a mechanically strong integration of bone tissue and 
implant material surface 3. This work examines whether 
or not ND - YAG laser produce specific textures on 
titanium surfaces with micrometer-sized featured that 

have an effect on cell behavior. Further, the chemical 
modifications were investigated. 

Methodology

Experimental procedure

Sample preparation:

This study was performed on one side of a flat 
surface of commercially pure round titanium discs 
(30x5) mm (ASTM grade 2) (McMaster-CARR, USA). 
These discs had been ground and polished on one aspect 
using a grit collection of SiC papers (500 grit and 1000 
grit) using a rotary grinding and polishing device at 250 
rotations per minute (rpm) for two minutes for every step 
of grinding in distilled water. The reason for polishing 
the discs earlier than laser micro-texturing was to create 
a uniform surface, in order that the morphological 
modifications induced by means of the laser could be 
measured. As shown in figure 1.

DOI Number: 10.5958/0973-9130.2019.00445.6 



1097        Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4                  

Figure (1): Commercially pure Titanium discs.

Surface Texturing with the Laser:

Laser texturing becomes executed under ordinary 
atmospheric 25 Kpa air pressure. No aid or protecting 
gasses were used in the course of texturing. The 
texturing became completed by means of shifting the 
laser beam over the discs with scanning speeds of 5 mm 
/ s through a computer-managed XYZ stage. To acquire 
whole surface coverage, consecutive laser tracks 
had been graved by means of a lateral displacement 
introduced within the optical route path. Surfaces had 
been ultrasonically wiped clean in ethanol, acetone 
and distilled water before and after laser texturing 
to eliminate contaminants from the surface. EzCAD 
software program was used to transform files detailing 
the surface texture into laser device guidance files. 
Within the current study, the pulse repetition rate (f) 
became set at 1 kHz and the pulse duration (PD) was 
100 ns. Pulse widths of the order of 5 ns from the ND-
YAG laser-assisted processing had been utilized. A 
modified continuous wave ND-YAG laser: (ND: YAG. 
3D wavelength red laser, China) ® emitting on the 
essential wavelength of 1064 nm and mean power of one 
hundred W was used. In this situation, the laser beam 
was coupled to an optical fiber of 400 μm in diameter 
and focused with a focal lens of 80 mm at the top surface 
of the disc. In every case, the texture was produced by 
means of rastering the laser over the sample surface 
once, i.e. a single layer procedure was used.

Characterization:

The quantitative evaluation of the surface 
topography of the textured regions becomes tested with 
the aid of electron scanning microscopy (FEI-company, 
version S-50, Netherlands inspection), which showed 
the class of the shaped features.

Furthermore, energy dispersive spectroscopy 
(EDS), (Energy Dispersive Spectroscopy, Bruker 
company- Germany, X-Flash, version-6L) was used to 
offer fundamental data on the surface regions within the 
textures and round them.

To discover phases of fraction acquired from 
diffracted discs, X-ray diffraction equipment (XRD- 
Bruker, D2 phaser, Germany, 2010) was used.

The measurements of roughness (Ra) and maximum 
vertical peak from the highest top to the bottom valley 
(Rz), described according to with global standard ISO 
4287;88:1996 for the textured regions by means of 
a scanning sample microscope (AA3000 Angstrom 
advanced Inc., USA), with the capacity to profile the 
bottom of the textured region, which achieve depth and 
roughness.

The measurement was performed at several 
locations within the textured regions for ten ridges over 
an area of about (1x1) mm2, every overlaying several 
individual regions. For every (Ra) result reported, 
an average value for the average roughness (Ra) was 
extracted from the received data in order to characterize 
the surface finishing.

Results and Discusion

Topography

Considering laser texturing was accomplished in the 
air without a cover gas, the change in surface topography 
became observed through an increase in the thickness 
of the oxide film and a change in its composition 
because of the oxidation of the titanium surface, which 
additionally influences the behavior of the cells. Prior 
to laser treatment, the surface layer consisted of Ti and 
a small percentage of TiO2. However, the proportions of 
TiO2 elevated, while the percentage of Ti reduced after 
laser texture.

In the course of the Nd: YAG laser processing, the 
interaction of the focused laser beam on the surface of 
the titanium samples was visualized via high-quality 
images. As illustrated in fig.2.A, B, C, and D.

Figure (2): General view of the textured surface by ND: YAG 
laser and Optical stereoscope pictures X30, X35 and X40 
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from above and left to right. 

Scanning electron microscopy

Pictures for laser-textured regions had been acquired 
by means of scanning electron microscopy, as shown in 
Figures 3. In general, the profiles were not identical to 
the spatial distribution of the laser intensity (the spot 
diameter for the Nd: YAG laser beam was determined 
to be 10 μm). 

In all textured surfaces, titanium oxide becomes 
obvious and its thickness modified. The oxide layer was 
visible for Nd: YAG because of the higher laser power. 
The lower magnification graphs in Fig.3, A definitely 
display that the preferred length scale can produce 
notably reproducible, regular surface textures. However, 
a higher magnification examination in  Fig.3, B, C, D, E, 
and F reveals extra chaotic, irregular surface because of 
surface melting throughout laser texture. Some splashes 
are formed close to the treated area with Nd: YAG laser.

Figure (3): SEM micrographs with multiple magnifications 
of laser-textured commercially pure titanium surfaces.

Energy dispersive spectroscopy

To better recognize the texture formation technique, 
the energy dispersive X-ray spectroscopy (EDS) for 
the chemical characterization of the samples within the 
textured region. Elemental concentrations of textured 
and untextured regions had been summarized in table 1. 
As mentioned, the primary chemical change inside the 
treated regions is titanium oxidation, which confirms 
the formation of oxides because of the coloration within 
the treated region. Oxidation is more pronounced as the 
power increases because of the temperature increase 
within the processing region. As fig.4 indicates. 

Figure (4): EDS analysis of the heat- affected zone of the 
titanium samples for Nd: YAG laser texturing: (A) Nd: YAG 
laser textured and (B) untextured sample.

As proven in figure 4, the laser-textured surface EDS 
spectrum was presented as an electron peak corresponding 
to titanium, oxygen, nitrogen, and carbon. For untextured 
samples, the Ti peak consists of three doublets of the 
principal element with the main peak is 4.5 eV, a much 
less extreme peak with a Ti element targeted at 0.5 eV 
and a 3rd of 5 eV. In addition, a primary peak with the 
Ti component targeted at 4.5 eV is located for Nd: YAG 
textured specimens, which can be attributed to metallic 
titanium. The O and N peak includes one element at 
0.5 eV. They can be attributed to O2, a combination of 
carbonyl groups (C= O) and oxygen individually bound to 
carbon (C–O), respectively. Those results display that the 
laser texture has a tendency to oxidize the surfaces, with 
the peak intensity of metallic titanium disappearing after 
laser texture. The whole TiO ratio will increase whilst the 
Ti ratio decreases after laser texturing, which suggests that 
the percentage of TiO2 within the oxide film expanded, 
whilst the percentage of Ti reduced.
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Table 1. Elemental Analysis of the Ti substrate 
textured by ND: YAG laser.

Element Untextured Nd: YAG

Titanium 89.56 88.26

Oxygen 10.43 10.28

Nitrogen 0 1.45

Carbon 0 0

sum 100 100

X-ray diffraction

Figure 5 indicates the sample surface’s X-ray 
diffraction patterns within the laser texturing situation. The 
fast resolidified layer in all samples can affect the balance 
of α and β levels of the original material and is a normal 
characteristic of laser processed metallic substances. The 
β-the quantity of the non-structured material became 100 
percentages, as measured by means of X-ray diffraction 
(XRD). After laser texturing, the quantity of β-Ti became 
lower than the non-structured material, however, was 
slightly identical underneath all situations as 100 percent. 
The growth in β-content material after texturing might 
be related to fast solidification; due to the fact β is the 
primary phase and consequently need to be kept below 
approximately 1000 ° C throughout fast cooling. XRD 
additionally determined that the amount of TiO on the 
surfaces varies from case to case. It became confirmed that 
the percentage TiO is a feature of the heat input. The amount 
of oxide increased with increased heat input, as proven in 
figure 5, as direct proof of the thermal increase of TiO with 
an elevated thermal load. The outcomes in figure 5 display 
a possible saturation, 87.7 percentage of TiO for Nd: YAG, 
whilst barley was detected in an untextured sample.

Figure (5): Analysis of the heat- affected zone diffraction 
patterns of the titanium samples for laser texturing 
processes: (A) un textured region and (B) Nd: YAG laser 
textured.

Surface roughness

The resulting roughness in texturing procedures 
becomes significantly affected during laser processing. 
In a few instances, therefore, particular control can 
result in the generation of particular topographies of 
microgeometry. The principle of laser surface texturing 
is basically the interaction between the coherent light 
beam, the excessive power energy, the substrate’s external 
surface layer, and the surrounding air environment. The 
high power of the laser implies light absorption that causes 
thermal results, including temperature increase, melting 
or vaporization. The mechanisms of those interactions 
are influenced by several elements, such as wavelength, 
beam intensity, surface absorption, and temperature. 
According to Wen et al. 5. During processing with the Nd: 
YAG laser, the laser power was in the range of 100 W. 
In each instance, the dimensions of the textures increase 
linearly with the laser power. As stated by Adams et al. 6. 
The textures produced by using the Nd: YAG laser were 
huge. This could be attributed to the better absorption of 
titanium for the laser radiation emitted by the Nd: YAG. 
According to Oliveira et al 7, the absorption of titanium 
to Nd: YAG laser radiation is 25.70 percentages, while 
for CO2 laser absorption is 8.13 percentages at room 
temperature, i.e. three times lower. The satisfactory 
processing situations may be decided on from the 
outcomes. Distinctive textures had been generated as 
shown in Fig. 3, a texture just like shark skin produced 
on titanium samples if a certain degree of overlap 
does not exist between the pulses throughout the Nd: 
YAG laser processing. This indicates higher recoil 
momentum caused by the evaporated material on the 
melt film, which is related to extra excessive evaporation 
regimes in the course of the Nd: YAG laser treatment. 
And these findings were in agreement with Adams et 
al 6 and Vazquez-Martinez 8. The titanium used in this 
study indicates a kind of microstructure equiaxed or 
mill-annealed, formed by means of high-quality grains 
of phasesα-(light) and β-(darker). The laser surface 
texturing technique can induce microstructures that vary 
from the initial one, with the existence of a thermally 
affected region Vrancken et al, 12. It is determined that 
the region affected by the direct incidence of the laser 
provides variations in the initial composition, surface 
finish, and texture, permitting to discover changes 
inside the substrate microstructure and oxidation 
rates. As stated by Radmanesh& Kiani, 11. Although 
physical modifications are the primary end result of 
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laser texturing, there are also chemical modifications 
that can be measured by using EDS. Modifications in 
the chemical composition of the surface can affect how 
cells attach and react to the metal through changing the 
way proteins adsorb or by activating distinct cellular 
pathways in nearby cells 13-15. It became observed that 
a number of chemical compositions might be generated 
inside the surface layer through specific laser texturing 
kinds and parameters, which can then be tested with cell 
research. Radmanesh& Kiani,  11. A transient molten 
pool that is consistent with the region on the surface 
ideally does not evaporate titanium because of its lower 
vapor pressure. Offering an opportunity to combine laser 
created textures with surface bio-activation. Roberto et 
al, 13.

Conclusion

The quantity of the TiO phase will increase because 
of expanded heat input. The measured roughness 
increases with excessive laser power as an instantaneous 
end result of remelting. The usage of the appropriate 
continuous wave ND - YAG laser on the surface 
of titanium utilized in dental implants can increase 
osseointegration.
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Candida of Medical Importance Isolated from Cancer Patients    
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Abstract

Candidiasis is an opportunistic mycoses caused by species of Candida particularly C.albicans .The present 
study focused on investigation of Candida of medical importance associated with cancer patients undergoing 
chemotherapy in Mysan province, southern area of Iraq. Total of 102 swab samples were taken from oral 
cavity of healthy people with 102 from cancer patients undergoing Chemotherapy.   Results of the present 
study revealed that higher number of cancer cases was 21  as breast cancer followed by colorectal cancer 
which recorded 17 . Candida species isolated from cancer patients belongs to Candida albicans , C. glabrata, 
C.krusei, C.tropicalis and C.dubliniensis , whereas  3 species of Candida only : Candida albicans , C. glabrata 
and C.tropicalis, were isolated from control healthy people.

Key words: Candida, cancer, Chemotherapy, Iraq.

Introduction 

Fungi are eukaryotic , heterotrophic microorganisms 
, responsible for many human fungal infections , Candida 
is a yeast  like  fungus, common  organism  inhabit 
mucosa and can be isolated from the oral cavity. Up to  
80%  of  the  healthy  population  is  found  to  be  prone 
to the most common fungal infections such as candidi-
asis 1  The pathogenic form of candida is ovoid – shaped 
budding yeast cause different candidiasis diseases 
(Oropharyngeal candidiasis , Vulvovaginal candidiasis 
and invasive candidiasis). Although Candida albicans 
consider one of the most  important yeast responsible 
for Candidiasis , other species of Candidida such as non-
Candida albican spesies : C.tropicalis , C.parapsilosis 
, C.glabrata , and C.krusei are of medical importance 
2-5. Studies have found that 40-60% of healthy people 
carry Candida fungus in the mucous membrane of the 
oral cavity as commensals , has the ability to transition 
to  opportunistic pathogens in immunosuppressed 
patients during genetic diversity mechanisms such as  
recombination , gene placement ,  reflecting plasticity  
of the genome , and  number of genes have been found 
to play role in these processes 6,7. The pathogenesis of 
Candida Spp. may be associated with genetic control of  
mycelium transformation process from yeast in addition 
to their ability to adhere with mucosal membrane in 
oral cavity to cause Candidiasis 8. Many factors may 
be contributes in developing candidiasis particularly in 

patients with immunosuppression diseases, using long 
term antibiotics,  hyposalivation , and local tissue damage 
9,10. Cancer patients treated by chemotherapy and/or 
radiation therapy are at high risks due to developing 
overgrowth fungal diversity , in addition to commensals 
form of candida may be transform to the pathogenic 
condition and attack the mucosal surface of oral cavity 
11. Chemotherapy of cancer expected to increase yeast 
colonization which leads to oral cavity candidiasis 
exclusively in patients of head and neck cancers who 
develops Oropharyngeal candidiasis (OPC) , the major 
cause of morbidity in patients with malignancies 12,13. 
Patients with solid tumors are far more likely to develop 
systemic C.albicans infection than those with blood 
cancers, may be due to the specific chemotherapeutic 
agents used to treat different types of cancer , which  
may have varying effects on the host immune system 
14-17. The aim of present study was to isolate and identify 
candida species of medical importance from patients 
treated by Chemotherapy in southern area of Iraq .

Materials and Method

Samples collection

102 Oral cavity swabs were collected from healthy 
control people and 102 from cancer patients undergoing 
chemotherapy in the Center of Oncology of Al-Sader 
Teaching Hospital in Mysan province –Iraq, during 25 
December 2018 to 10 march 2019. The swab samples 
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were transported directly to the laboratory.  

Methods of Identification 

Direct microscopy test :

 Inoculation of oral cavity sample was transferred 
over a slide . Smear was prepared ,  fixed and stained by 
gram stain to facilitate appearance of candida hyphae and 
yeasts with dark blue color , whereas using periodic acid 
Schiff (PAS) technique ,Yeast and Candida hyphae were 
distinguished with red/purple color under microscope 
. By using KOH-Calcofluor fluorescent-stain , fungal 
characteristics like hyphae , yeast cells, and other fungal 
elements will fluoresce appearance . 

Culture on SDA  : 

By streaking swabs on SDA (Sabouraud’s dextrose 
agar) surface , cultures were incubated at 37 Cº for 
48 hrs. After incubation period , colonies classified 
according to morphological characteristics (18), and 
examined under microscope during production of germ 
tubes and chlamydospores .

Culture on CHROMagar  

CHROMagar procedure 19, a new differential 
isolation medium used for identification of Candida 
species from clinical specimens , was prepared : Agar 
15 gm. , Peptone 10.2 gm. , chromogenic mix  22gm. 
and chloramphenicol 0.5 gm,. By adding 12 gm. of 
CHROMagar powder to 250 ml of sterile distilled 
water in a sterile Erlenmeyer flask, the suspension was 
completely dissolved , boiled then cooled in a water bath 
at 45°C , poured into sterile petri dishes and incubated 
under 37 C º for 48 hrs. The growth of Candida species 
indicated different colored colonies . 

Biochemical test :

The present study used a procedure of sugars 
fermentation  test (20) . Suspension of Candida albicans 
was prepared by adding  5 ml. of sterilized distil water 
to petri dish contain Sabouraud’s dextrose agar (SDA). 
0.2 ml of previously prepared suspension  was added 
to a test tube contain 5 ml. of sugar fermentation 
medium enriched with promothymol indicator and 0.5 
ml. of sugar solution ( Glucose , Sucrose and lactose 
). The mixture was incubated under 30 C º for 72 hrs.  
accumulation of Co2 was observed in Durham tube with 
conversion of indicator to a yellow color , which refers 

to a positive result . 

Results and Discusion

The prevalence of  Candidiasis  among cancer 
patients undergoing chemotherapy in recent years was 
in highly ratios  in the world and a higher incidence 
of Candidiasis specially Oral Candidiasis by Candida 
albicans and non Candida albicans has been reported in 
patients with different kinds of cancer  patients (21,22).   
As shown in Table -1 , the present study was recorded 
102 cancer cases in Misan province in IRAQ. The 
higher number of cancer cases was 20  as breast cancer ( 
20.5%) , Although this high occurrence of breast cancer 
may be due to hormonal, lifestyle and environmental 
factors , the most well-known factor of breast cancer in 
females is gene 1 (BRCA1) and breast cancer gene 2 
(BRCA2), both of which significantly increase the risk 
of breast cancer 23. The second high case among cancer 
patients is colorectal cancer which recorded 16  case 
, colon and rectal cancers may be due to developing 
changes (mutations) in the DNA of healthy cells , these 
cells can grow to invade and damage normal tissue , 
leads to distribution of cancerous cells to other body 
organs to be metastasis24. Some chemotherapeutic 
agents, reduce the susceptibility of C. albicans to the 
antifungal drugs , was found to induce filamentation in 
C. albicans , in addition to inducing phenotypic . The 
present research revealed that Candida albicans and 
non-Candida albicans are the most important medical 
myocflora that isolated from cancer patients with 54 
and 18 isolates as Candida albicans and non-candida 
albicans respectively. Only 3 species of Candida were 
isolated from healthy control persons (Candida albicans 
,C.tropicalis, C.glabrata ) , whereas 5 species of candida 
were isolated from cancer patients (Candida albicans , 
C.dubliniensis, C.krusei,C.tropicalis, and C.glabrata ) as 
shown in Table -3.which confirmed by  CHROMagar and 
Germ tube test. (Table-2,3,4 and 5). The Biochemical 
test was conducted on healthy control samples and 
cancer patients samples , revealed that Candida albicans 
recorded a positive fermentation reaction with Glucose 
, Sucrose and lactose , the following non-Candida 
albicans , Candida glabrata, Candida krusei and 
Candida tropicalis revealed same reaction , whereas 
Candida dubliniensis revealed positive reaction only 
with sucrose and maltose, whereas healthy control 
samples revealed positive reaction by Candida albicans 
with glucose , sucrose and maltose as shown in Table-6 
and Table-7. Prevalence of Candidiasis among cancer 
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patients undergoing chemotherapeutic drugs facilitates growth of C. albicans to be pathogenic mycoflora inhabit oral 
cavity that contributes  the development of candidiasis.  

Table (1) : Prevalence of  Candida albicans and non- Candida albicans among Cancer patients isolated  
by SDA.

TotalNo. of non- Candida 
albicans  No. of Candida albicans  Number of Cancer case  Cancer type

8268Lung 

1631320Breast 

94516Colorectal 

3034Prostate

2023Liver

4135Pancreas

2112Stomach

5147Spinal cord 

2023 Bladder

3214Brain

6248Leukemia 

4139Lymphoma 

2022Skin

1012Parotid 

2024Ovaries/Uterus

1013Pharynx Larynx 

7218 54102Total

Table (2):Candida species among cancer patients and healthy persons .

C. kruseiC.tropicalisC.glabrata  C.albicansOccurrence 
% 

No. of 
positive 
Candida 

No. of 
individuals 
screened 

Sample type

2865470.5872102Cancer 
patients

-32610.7811102Healthy 
persons 

Table (3) : Candida species isolated from Cancer patients by CHROMagar and Germ tube test .

Germ tubeColour on 
CHROMagarTotalFemaleMaleSpecies 

+Green 451935Candida albicans 

_Pink with a dark 
mauve center 624Candida glabrata 

_Pink 211Candida krusei

_Dark blue835Candida tropicalis 

_ Blue211Candida dubliniensis

722646Total 
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Table (4) : Candida species isolated from  healthy persons by CHROMagar and Germ tube test .

Germ tubeColour on 
CHROMagarTotalFemaleMaleSpecies 

+Green 624Candida albicans 

_Pink with a dark 
mauve center 211Candida glabrata 

_Dark blue312Candida tropicalis 

1147Total 

Table (5):Fermentation reaction of different Candida species isolated from cancer patients  . 

Maltose Lactose Sucrose  Glucose Candida species 

AG-AGAGCandida albicans 

AG-AGAGCandida glabrata 

AG-AGAGCandida krusei

---AGCandida tropicalis 

AG_ AG-Candida dubliniensis

Table (6):Fermentation reaction of different Candida species isolated from healthy persons . 

Maltose Lactose Sucrose  Glucose Candida species 

AG-AGAGCandida albicans 

---AGCandida tropicalis 

AG_ AG-Candida dubliniensis

Conclusion

Candida albicans and non-Candida albicans species 
can prevalence in healthy and immounocompromised 
patients with higher incidence in cancer patients in 
comparison with healthy people . The different kinds 
of cancer patients demonstrated a different occurrence 
percentages . Chemotherapeutic agents mediate the risk 
of Candidiasis ( opportunistic infection) which known to 
increase susceptibility to systemic infection; in addition 
to chemotherapy may have wider-ranging effects on 
both C. albicans and other inhabitants of commensals in 
human oral cavity.
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Abstract

Aim of the study: To evaluate the effect of L-arginine in the treatment of oligohydramnios. This prospective 
cohort study included 90 pregnant ladies who were diagnosed according to clinical and ultrasound findings 
as having oligohydramnios. The study was carried out in Al-Diwaniyah maternity and child hospital during 
the period from June 2017 through December 2018. Maternal and gestational age were obtained for all 
participants and the amniotic fluid index (AFI) was assessed by ultrasound. Women were all informed about 
the aim and the procedure of the study and verbal consent was obtained from all of them, in addition, the 
study was approved by the institutional approval committee. Women were given L-arginine treatment for a 
duration ranging from 8 to 28 days. The change in AFI following treatment was highly significant (P <0.01) 
and the mean change was 2.19 ±0.36 cm. Mean duration of treatment with L-arginine was 20.70 ±5.47 days 
and it ranged from 8 to 28 days. The change in AFI was higher with increasing duration of treatment in 
women within approximately the same weeks of gestation; the change in AFI among all women with respect 
to duration of treatment was highly significant (P < 0.001).

Key words: L-arginine, oligohydramnios, amniotic fluid Index

Introduction

The source of amniotic fluid in early pregnancy 
is not well established; however, the similarity in the 
osmolality between maternal plasma and amniotic fluid 
suggests that it is an ultrafiltrate of maternal plasma 1. 
Two possibilities exist about how amniotic fluid reaches 
amniotic cavity; the first one is through placental surface 
and the second one is through non-keratinzed fetal 
skin. However, keratinizaion after 24 weeks gestation 
minimizes the role of fetal skin a s a source of amniotic 
fluid 2 and this job may be replaced by the mucosal 
surfaces of oral and nasal cavities 3. During the second 
half of pregnancy, fetal kidney system becomes the 
principal source of amniotic fluid as evidence by near 
complete lack of amniotic fluid in fetuses with bilateral 
renal agenesis 4-6. On the other hand, fetal swallowing 
share the second step in regulation of amniotic fluid 
volume since it participates in lowering amniotic 
fluid volume as evidenced by the fact that congenital 
abnormalities that interfere with fetal swallowing are 
going to be associated with polyhydramnios 7. Amniotic 

fluid (AF) embraces the fetus following first few weeks 
of gestation to protect the umbilical cord and the fetus 
from being compressed. Amniotic fluid is an essential for 
optimum fetal growth and adequate fetal development 6. 
Oligohydramnios is seen in about 3 to 5 % of pregnancies 
and is defined generally as reduced amount of amniotic 
fluid. However, now the more commonly used definition 
of oligohydramnios  is AFI less than the 5th centile for 
the gestational age. Reduce amniotic fluid is correlated 
to impaired lung development, placental inadequacy and 
intrauterine fetal growth retardation 7. Oligohydramnios 
may results in long-term sequalae such as compression 
of the cord and alteration in fetal heart rate throughout 
delivery and raised incidence of cesarean section. The 
baby if borne alive may complains of anatomic and 
physiologic consequences, such as contractures, skeletal 
deformities and lung underdevelopment 8. Naturally 
amniotic fluid gets increased about a liter throughuot 
32 and 34 weeks of pregnancy, but then after it gets 
decreased until term to about 400 cc. The volume of AF 
is often evaluated by ultrasound by single largest pocket 
(SLP) or amniotic fluid index (AFI) 9. An AFI of value 
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below 5th centile according to gestational age  is regarded 
as oligohydramnios10 . Various medical approaches have 
been evaluated to manage oligohydramnios. The present 
study was carried out to assess the effect of L-arginine 
on amniotic fluid index. L-arginine, the amino acid 
precursor of nitric oxide, has a role in the control of 
vascular blood flow 11. It is an essential regulator blood 
perfusion to placental 12. It leads to vasodilatation and 
causes aggregative effect  on platelets to be more liable 
to aggregate. By this way the volume and viscosity 
of blood gets increased in the fetomaternal blood 
vasculature 13. l-arginine enhances the intrauterine fetal 
growth by raising bioavailability of endothelial nitric 
oxide synthesis and up regulating the umbilical artery 
flow during gestational  hypertension and intrauterine 
fetal growth retardation 14.

Methodology

This prospective cohort study included 90 pregnant 
ladies who were diagnosed according to clinical and 
ultrasound findings as having oligohydramnios. The 
study was carried out in Al-Diwaniyah maternity and 
child hospital during the period from June 2017 through 
December 2018. Maternal age and gestational was 
obtained for all participants and the amniotic fluid index 
(AFI) was assessed by ultrasound. Women were all 
informed about the aim and the procedure of the study 
and verbal consent was obtained from all of them, in 
addition, the study was approved by the institutional 
approval committee. Women were given L-arginine 
treatment for a duration ranging from 8 to 28 days. The 
changes in AFI were recorded weekly using ultrasound.   
Statistical analysis was performed using SPSS version 
23 and Microsoft Office Excel 2010. Categorical 
variables were expressed as number and percentage 
whereas, quantitative variables were expressed as mean, 
standard deviation (SD) and range. Paired t-test was used 
to evaluate changes in amniotic fluid index whereas, one 
way ANOVA was used to study mean difference among 
groups. The level of significance was considered at P ≤ 
0.05.   

Results and Discusion

The present study included 90 women with a mean 
age of 26.93 ± 4.40 years and an age range of 20 - 35 
years. The distribution of women according to age is 
shown in table 1; majority of them were between 20 and 
25 years old. The distribution according to gestational 

age is also shown in table 1 in which women were 
categorized into 40.0 %, 34.4 %, 23.3 % and 2.2 % as 
28 to 30 weeks, 30+ to 32 weeks and 32+ to 34 weeks 
and 32+ to 34 weeks, respectively. Mean basal amniotic 
fluid index in all enrolled women was 5.78 ±0.48 cm 
and after L-arginine treatment the mean AFI increased 
to 7.97 ±0.61 cm, table 2. The change in AFI flowing 
treatment was highly significant (P <0.01), figure 1 and 
the mean change was 2.19 ±0.36 cm, table 2.  Mean 
duration of treatment with L-arginine was 20.70 ±5.47 
days and it ranged from 8 to 28 days. Women were 
classified according to duration of treatment into 12 
(13.3 %), 32 (35.6 %) and 46 (51.1 %) as receiving 
treatment for 8 to 14 days, 15 to 21 days and 22 to 
28 days respectively, table 3. The trend of change in 
AFI following L-arginine was evaluated according to 
duration of treatment and gestational age and results 
are shown in table 3. The change in AFI was higher 
with increasing duration of treatment in women within 
approximately the same weeks of gestation; however, the 
level of significance in that change was difficult to assess 
because of small individual sample size of each cell in 
table 3; nevertheless, overall, the change in AFI among 
all women with respect to duration of treatment was 
highly significant (P < 0.001), table 3. The difference in 
the change of AFI in relation to gestational age appeared 
relatively negligible and overall, the change of AFI in all 
women with respect to gestational age was statistically 
insignificant (P > 0.05), table 3.

Table 1: Maternal age and gestational age 

Characteristic Value

Maternal age

Range (years) 20 - 35years

Mean ±SD (years) 26.93 ± 4.40

20 - 25 years, n (%) 40 (44.4 %)

26 - 30 years, n (%) 25 (27.8 %)

31 - 35 years, n (%) 25 (27.8 %)

Gestational age

Range 28 – 36 weeks

Mean ±SD 31.12 ± 1.94

28 to 30 weeks, n (%) 36 (40.0 %)

30+ to 32 weeks, n (%) 31 (34.4 %)

32+ to 34 weeks, n (%) 21 (23.3 %)

34+ to 36 weeks, n (%) 2 (2.2 %)

SD: standard deviation; n: number of cases
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Table 2: Amniotic fluid index (AFI) in all women  

AFI (cm) n Minimum Maximum Mean SD

Basal 90 5.00 6.70 5.78 0.48

After treatment 90 6.30 9.20 7.97 0.61

Change 90 0.80 3.00 2.19 0.36

AFI: amniotic fluid index; n: number of cases; SD: standard deviation

Figure 1: Mean amniotic fluid index (AFI) before and after treatment

Table 3: Mean amniotic fluid index (AFI) according to gestational age and duration of treatment

Total ¥
8 - 14 days

Duration of treatment

15 - 21 days 22 - 28 days

Gestational age

28 to 30 weeks 2.20 ± 0.31 1.83 ± 0.59 2.07 ± 0.19 2.36 ± 0.18

n (%) 36 (40.0 %) 4 (4.4 %) 12 (13.3 %) 20 (22.2 %)

30 + to 32 weeks 2.25 ± 0.37 0.80 1.99 ± 0.21 2.42 ± 0.15

n (%) 31 (34.4 %) 1 (1.1 %) 9 (10.0 %) 21 (23. 3 %)

32 + to 34 weeks 2.14 ± 0.37 1.62 ± 0.13 2.21 ± 0.16 2.52 ± 0.29

n (%) 21 (23.3 %) 5 (5.6 %) 11 (12.2 %) 5 (5.6 %)

34 + to 36 weeks 1.50 ± 0.14 1.50 ± 0.14 --- ---

n (%) 2 (2.2 %) 2 (2.2 %) 0 0

Total † 2.19 ± 0.36 1.60 ± 0.42 2.09 ± 0.20 2.40 ± 0.18

n (%) 90 (100.0 %) 12 (13.3 %) 32 (35.6 %) 46 (51.1 %)

Values of amniotic fluid index (AFI) were expressed as mean ± standard deviation (SD); n: number of cases; ¥: There 
was insignificant difference (at P ≤ 0.05) among women according to gestational age †: The difference was highly 
significant (at P ≤ 0.01) among women according to duration of treatment
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The problem of oligohydramnios with its associated 
fetal complications needs to be diagnosed as early 
as possible and treated adequately to avoid such 
complications. Emerging data in published articles 
raised the issue of using L-arginine to treat such a 
problem, therefore was aimed in this study to investigate 
the effect of L-arginine in Iraqi pregnant women with 
oligohydramnios. We observed that the problem of 
oligohydramnios was almost distributed equally among 
women ranging from 20 up to 35 years old that is age 
in a way or another plays minor role as a risk factor 
for Oligohydramnios. We also observed that mean 
gestational age at time of diagnosis was 31.12 ± 1.94 
weeks and it range between 28 and 36 weeks.  In the 
current study, L-arginine administration to women with 
Oligohydramnios resulted in significant rise in AFI and 
that the change in AFI was mainly related to duration of 
treatment so that the longer the duration of treatment is, 
the greater the change in AFI, in addition we observed 
that changes in AFI according to gestational age was 
only minimal and statistically insignificant. The rise in 
amniotic fluid following treatment with L-arginine is 
suggested to be due to improvement of fetoplacental 
circulation caused by increased availability of the 
vasodilator nitric oxide, a metabolite product of the amino 
acid precursor L-arginine 15-17. Several authors reported 
that, in accordance with our findings, that L-arginine is 
effective in improving AFI 17,18.      Follow up of women 
in this study revealed that treatement with L-arginine 
was free of adverse effects, thus we recommend using 
L-arginine in the treatment of olighydrmanios and for 
adequate duration in order to correct the level of amniotic 
fluid and to avoid fetal adverse outcome resulting from 
low amniotic fluid volume.  

Conclusion

L-arginine appears to an effective approach to treat 
oligohydramnios.
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Abstract

Objective: grape seed extract is rich of Proanthocyanidin (PA) as a collagen cross-link which enhances the 
mechanical properties and bond strength of dentin. The aim of this study was to evaluate postobturation 
apical seal following intracanal irrigation with PA. Materials and methods: Thirty straight palatal roots 
of upper 1st molars were decoronated and instrumented by ProTaper universal hand system till size F4 
(40, 06). Based on the final irrigating regimen, samples were divided into 3 groups (n=10):G1: distilled 
water, G2: 5.25% sodium hypochlorite (NaOCl)/17% ethylenediaminetetraacetic acid (EDTA), G3: 7% 
Proanthocyanidin (PA). All samples were filled with gutta percha and AH Plus sealer and incubated at 
37ᴼC for 7 days. The roots were coated by nail varnish and immersed in 2% methylene blue dye solution in 
individual dappen dish and stored in the solution for 14 days. The highest mean value of apical microleakage 
was observed in G1 (4.68 ± 0.29) followed by G2 (2.88 ± 0. 23), while G3 (1.94 ± 0. 19) has lowest mean 
value in dye penetration. There were overall significant differences in the mean scores among all the three 
groups (P < 0.001).

Key words: postobturation apical microleakage, Proanthocyanidin

Introduction

The main purpose of root canal therapy is to 
achieve a hermetic fluid tight seal of the root canal 
and to inhibit microleakage coronally and apically 1. 
Micro leakage is the entrance of oral fluids along the 
interface between a tooth structure, restoration, cement 
or obturation materials; this concept also valid to the 
percolation of apical tissue fluids coronally along the 
interface between the radicular dentin and root canal 
filling  materials 2. Several researches have revealed the 
influence of different irrigating chemicals on the sealing 
ability of root canal obturation. This may be attributed 
to the effect of irrigating solutions on the smear layer 
elimination 3. Smear layer is an irregular structure 
usually about 2-5 µm thickness and formed on the 
dentin surface due to the cutting action of endodontic 
instruments. It is composed from a mixture of organic, 
inorganic debri, odontoblastic processes, and bacteria. 
This layer acts as an obstacle to the penetration of 
endodontic irrigants and endodontic sealers within 
the dentinal tubules thus, diminishing their efficacy 4. 

Sodium hypochlorite (NaOCI) and ethylene diamine 
tetra-acetic acid (EDTA) have wide used as an efficient 
irrigation solutions to remove the smear layer 5. NaOCl 
acts to dissolve the organic part of the smear layer, while 
EDTA can eliminate inorganic elements 6. However the 
synergistic influence of NaOCl and EDTA could cause 
harmful changes of the mechanical properties of the 
tooth structure, i.e., hardness, fracture resistance, flexure 
strength and fatigue strength, consequently render these 
endodonticlly treated teeth more susceptible to vertical 
root fracture 7. Proanthocyanidin (PA) as a natural 
crosslinking agent is profoundly presented in grape seed 
extract. Several studies stated that, PA improved the 
biomechanical properties and bond strength of dentin 
7-11. Till date, there are no studies reported on the effect 
of PA on the apical seal. Hence, the rationale of the 
current in vitro study was to evaluate the effects of this 
agent as a final root canal irrigant on the sealing ability 
of root canal filling materials in comparison with the 
mostly used irrigation protocol (NaOCl / EDTA).

DOI Number: 10.5958/0973-9130.2019.00448.1 
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Materials and Method

Specimen selection: thirty human straight palatal 
roots of maxillary 1st molars were collected for the 
study at hand, and kept in 0.2% thymol solution (Sigma, 
Poole, UK) till they were used. 

Specimen preparation: Stainless steel K-File size 
10 was inserted into root canal till the tip was seen just 
exiting at the apex. All samples were 12 mm of length. 
The working length was determined by subtracting 
1mm from this length. The apical foramen was closed 
with sticky wax (GC, chemical Co, Japan) to prevent 
extrusion of irrigant solutions out of the apical foramina. 
All roots were instrumented using hand universal 
ProTaper system (Dentsply, Maillefer, Swiss), till F4 
(0.4/0.06), following the manufacturer’s instructions. 
Throughout preparation, the canals were irrigated with 
5 ml of distilled water (DW); this was repeated each file 
was removed. 

specimens grouping: The samples were randomly 
divided into 3 groups (n=10) respective to the final 
irrigation regime was used. Two prepared samples, but 
not filled, were used as positive controls. Another two 
samples, which were not prepared and unobturated, 
served as negative controls. Generally the concentrations 
used in this study for NaOCl, EDTA and PA were 5.25 
%, 17% and 7% respectively.

Group1: irrigation procedure was accomplished 
with DW only. 

Group2: the series of final irrigation was as follows: 

1. 1ml NaOCl (Wojciech Pawlowski, Poland), with 
sonic activation for 30s.

2. 5ml DW then dried with absorbent paper point 
(#40).

3. 1ml EDTA (Siaulial, Lithuania), and sonic 
activation for 30s. 

4. Fresh 1ml EDTA and sonic activation for 30s.

5. 5ml DW and dried with absorbent paper point 
(#40).

6. 1ml NaOCl with sonic activation for 30s.

7. Canals were finally rinsed with 5ml DW and 
dried with absorbent paper points (#40). 

Group3 (tested material): The same protocol used 
in group 2 followed by these steps:

1. 1ml PA (HerbStore,USA) and sonic activation for 
30s.

2. Fresh 1ml PA and sonic activation for 30s, and 
then the canals were dried with absorbent paper point 
(#40).

The canals were irrigated by endodontic side vented 
needles gauge 27, injected within 2mm of the working 
length. The irrigant solutions were sonic activated by 
Endoactivator (Dentsply Maillefer. Switzerland) with 
25/0.04 tip setting at 10000 cpm used with pumping 
action in short vertical strokes (2-3mm).

Root canal obturation: The canals filled with 
ProTaper F4 gutta-percha (Dentsply, Maillefer, 
Switzerland), using single cone technique by checking 
for tug back, and an AH Plus sealer (Dentsply, Konstanz, 
Germany). Periapical x-ray films were taken to confirm 
the absence of voids in the fillings. The canal access 
was restored with a temporary restorative material. The 
samples were kept in an incubator at 37 °C and 100% 
humidity for 7 days for setting of sealer.

Microleakage test: All the samples surfaces, 
except the apical 2mm were painted with 2 layers of 
nail varnish, and then a sticky wax was applied on the 
varnished area. In the negative control samples, the 
whole root surfaces including the apical foramen were 
completely coated with two layers of nail varnish and 
sticky wax. Each root was bound to rubber cap of glass 
vial containing 2% methylene blue dye (Sparks, USA) 
and the apical 4mm of each root was immersed in this 
dye and then was stored in an incubator for 14 days at 
37°C. At the end of this period, the roots were removed 
from the dye and washed under running tap water for 
30min to remove dye on external root surface. The sticky 
wax was scraped from the sample surface with a lacron 
carver and washed again under running water. The roots 
were grooved in a buccopalatal direction with water-
cooled diamond disc in a micromotor straight handpiece 
without penetrating root canal to split longitudinally with 
a chisel in two halves, taking care to include the apical 
foramen in the fracture line. Then, the filling material was 
removed by pulling it out using a tweezers. The linear 
measurement was measured from the apex to the most 
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coronal extent of dye penetration by stereomicroscope 
(Olympus, USA) at 40 x magnifications with calibrated 
scale ocular grid. To remove any inter-observer bias, the 
extent of dye penetration was measured independently 
by two evaluators, who were unaware of the materials 
and method used in the study but were instructed about 
the method of measuring and recording the extent of 
dye penetration, and the final values recorded were the 
arithmetic means of the measures obtained by the two 
evaluators.

Results and Discusion

The statistical analysis was performed by statistical 
package for social science (SPSS) version 20.0; IBM, 
Incorporation, USA. Apical microleakage values (mean, 
standard deviation, minimum and maximum) of the 
three groups are illustrated in table 1. 

Table (1): descriptive statistical of apical 
microleakage (mm).

Groups N Minimum Maximum Mean Std.  
Deviation

Group1 10 4.2 5.0 4.68 0.29

Group 2 10 2.6 3.2 2.88 0.23

Group 3 10 1.7 2.2 1.94 0.19

From the above table, all experimental groups 
demonstrated apical leakage of variable measurements 
and none of the irrigation protocols was able to eliminate 
microleakage completely. figure (1). For Inferential 
statistics; one way ANOVA with LSD test was applied 
to find out differences among and between the groups. 
ANOVA test (table2) revealed there was a significant 
difference among all groups.

Table (2): ANOVA test of apical microleakage 
mean values among groups

Groups F-test P-value

Group 1

26.425 P<0.001
HS.Group 2

Group 3

Intergroup multiple comparisons were done by LSD 
test (table 3) which also revealed statistically significant 
difference among all the groups.

Table (3): LSD test between groups (multiple 
comparisons)

Groups Mean 
Difference Std. Error Sig.

1
2 1.80000* .12095 HS.

3 2.73750* .12095 HS.

2 3 .93750* .12095 HS.

Fig.1: Longitudinal sections of samples; a: G1; b: G2; c: G3. 

Regarding the data of the present study, the highest 
apical leakage was observed in the samples were irrigated 
with distilled water (G1), showing that, it did not remove 
smear layer, causing maximum microleakage. These 
outcomes are in accordance with the widely accepted 
belief that, distilled water is ineffective to disintegrate 
the smear layer 12-15.  In G2, cleansing of root canals 
was performed by using NaOCl/EDTA, resulted in less 
leakage than G1. This decreasing in leakage may be 
attributed to the efficacy of these solutions to remove 
the smear layer 16-18, subsequently increased surface 
contact between the dentin and the sealer, then creation 
of a covalent bond by an open epoxide ring of AH Plus 
sealer to exposed amino groups in the collagen network 
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that would create a rigid and strong cross-linked polymer 
19,20. The results of previous studies are in accordance 
with the present findings 1. These studies indicated that, 
root canals irrigated with NaOCl/EDTA as final rinse 
have less apical microleakage than those irrigated with 
saline or distilled water only. In contrast to our results, 
two studies showed that, there was no significant 
difference in microleakage after removal of smear 
layer 23-25. Conversely, Timpawat and Coworkers 26 are 
the only investigators who have reported that, removal 
of the smear layer has adverse effect on microleakage 
of obturated root canals. These conflicting results 
might be because of differences in types of obturation 
materials, techniques, means of producing smear layer, 
and the diversity of methodologies used to assess 
microleakage under various laboratory conditions. The 
results of this assessment were supported by several 
studies that merge PA with bonding agents, investigated 
2% PA containing adhesive. The outcomes observed 
significantly less nanoleakage in the hybrid layer of the 
2% PA containing adhesive group. The greater reduction 
of nanoleakage shown in this group could be attributed 
to the reduced hydrophilicity and better resin infiltration 
of the demineralized dentine. Noticeably, the dense 
collagen network formed by PA is less susceptible to 
water sorption. In addition, contact angle measurements 
have demonstrated that the hydrophobicity of PA-
modified collagen films was improved as a result of 
cross-linking between PA and collagen which in turn, 
prevented moisture permeation. In the same context, 
Epasinghe concluded that, incorporation of 2% PA into 
experimental dental adhesive provided the greatest 
reduction in nanoleakage at the bonded interface 
without compromising the 24-hour resin-dentine bond 
strength. The aforementioned reasons may explain the 
minimum dye penetration that has been noticed within 
roots finally irrigated with cross linking agent. These 
results suggested that, the application of PA as a final 
irrigation was effective to reduce apical microleakage 
and could be considered as a new concept that has the 
potential to improve the fluid tight seal of root canal 
filling materials.

Conclusion

Under the condition of this study, final irrigation 
with 7% collagen cross-link improved the postobturation 
apical seal when compared to conventional irrigants.
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Abstract

Aim of this study this study was done to evaluate the PEEK and PEEK  polymer composite material used 
as  dental implant through physical evaluation including (DSC,FTIR, Wettability, Radioopacity). PEEK 
composites (PEEK and SiC with selected weight percentage ratios of (0, 1.5%, 3%, 4.5% , 6% ), were 
fabricated using a compounding by melt blending using  (Internal Mixer) at 365ºC,5min. technique, The 
study involved Samples preparation (sheets) shaping and forming into desire shapes according to ASTM 
standard for  physical tests which include DSC, ,FTIR, Wettability and Radioopacity. The results obtained 
from the experiments showed that in the DSC test slight increase in the crystallization temperature polymer 
composite consisting from polyetheretherketone and Silicone Carbide nanofiller implant comparing with 
pure PEEK, with increase the in the radioopacity of PEEK composite (concentration 1.5%, 3%, 4.5%, 
6%), improvement in the wettability value, with no effect in the chemical structure of PEEK composite 
comparing with the PEEK composite.

Key words: PEEK, Dental implant, Physical properties.

Introduction

Polyetheretherketone (PEEK) is an organic 
synthetic polymeric material developed in 1978. It is a 
preceding member of the polymer family of poly-aryl-
ether-ketone, having elevated temperature steadiness 
above 300_C. It has good chemical resistance, high 
mechanical properties, and biocompatible. It is very 
well compatible with modern imaging technologies. 
It is tooth colored material and recently used as dental 
implant material wherever. Despite these excellent 
properties (1, 2), PEEK is still categorized as bioinert due 
to its very low reaction with the surrounding tissue, 
which limits its potential applications (3). Impregnating 
bioactive materials into PEEK has become an attractive 
approach for improving its mechanical properties (4). 
Silica-based ceramics are another group of bioactive 
products, which exhibit better biodegradability in 
contrast to HA ceramics. Silicon carbide (SiC) ceramic 
is one of the affiliates of this group which is light weight 
and has excellent mechanical properties, It has been 
used in the manufacture of composite bone scaffolds, 
for example with a coating of bioactive glass, PEEK 
composites were constructed for numerous functions. 

load bearing implant is one of the most important ones 
(6).

Material and Method

Preparation of Polymer 

The specimens were prepared in five groups , the 
preparation method included preparing the polymer 
composite  of  PEEK and SiC with selected weight 
percentage ratios of (0% PEEK control ,  1.5% SiC with 
PEEK G1group, 3% SiC with PEEK G2, 4.5% SiC with 
PEEK G3 , 6% SiC with PEEK G4 ).

Mixing procedure

The polymer composite was accomplished through 
mixing of PEEK polymer with SiC nano filler with the 
following proportions (0, 1.5%, 3%, 4.5%, and 6%). The 
polymer composite was produced through a sequence 
of procedures as follow: Mixing, compounding and 
compression molding. 

1- Mixing between nanoparticles and polymer 
granule was attained by sonication for better distribution 
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of the nano particles the mixing time lasting for (15min) 
followed by put in an oven for drying at (150 °C) for 15 
minuts (7). 

2- Mixing and compounding was attained in an 
internal mixer (Haake) the  set temperature was  365°C 
and mixing speed at 70 rpm. The needed time for 
compounding was around (5) min. after each mix the 
melted polymer were taken out of the internal mixer and 
let to cool down to room temperature 

3- The compression molding was carried out,  the 
closed die remained under contact pressure until the 
temperature reached to 380oC,  pressure is applied for 
(5) min, and its value equals (5-7) MPa. The die was 
then removed from hydraulic press and put in cooling 
system. The die was opened, and then the composite 
sheet was removed. The dimensions of the sheets was 
(20cm *20cm*3mm), the samples were in the sheet 
forms, polymer sheets were then cut and machined to 
the required test using  computerized cutting machine 
CNC (6,8) .

Specimen preparation:

A Differential Scanning Calorimeter (DSC) 

In this test some distinctive features were assessed, 
such as melting temperature, crystallization temperature, 
glass transition temperature, and heat of fusion, etc. The 
test was done out using samples, weigh about (10.96 
mg) heated first from room temperature to 400oC; with 
45oC/min. heating rate in order to eliminate the thermal 
history of the sample, thereafter cooled from 400oC to 
room temperature with a rate of 10oC/min, and then 
heated second in a cycle to 400oC at 10oC/min, all in 
N2 atmosphere , each sample was exposed to double 
heating and cooling cycles under a dry nitrogen purge 
by DSC/TGA (STA System) METTLER -TOLLEDO 
Instrument

B. Fourier Transform Infrared (attenuated total 
reflection) analysis (ATR/ FTIR).  

Thin films (100 microns) shown of the neat 
PEEK, , selected sample from nanocomposite 
samples. These films were castoff for crystalline 
structure characterization on a Brucker ATR /FTIR 
spectrophotometer (model IFS48, Germany) (spectral 
range 4000–300 cm-1 and resolution 2 cm- 1) .

C. Radiographic evaluation of the materials  

In this study, the radioopacity levels of five groups 
( control peek,G1,G2,G3,G4 and SiC nanonfiller) were 
tested  and an  Aluminum step wedge were used as a 
references. Preparation of wax pattern with dimension 
of  3 mm in thickness, 3 cm in width and 3 cm in length 
were prepared, a holes, 10 mm in diameter  were made  
for placing the  SiC nanopowder, the peek samples 
were prepared by cutting disks  10mm in diameter and 
3mm in thickness from each peek composite sheets 
(PEEK,G1,G2,G3,G4) .the base was made from a glass 
slide 0.9 mm in thickness, 15 cm in width and 8 cm 
in length(9), the  wax patterns with the samples were 
enclosed to these glass slides and the molds were 
prepared for filling with the SiC nanonfiller, the glass 
slide with a wax mold and the specimens on it, and an 
Al step wedge were positioned alongside on occlusal 
radiographic film (D speed) The films were exposed for 
0.38 second with a dental X-ray system at 70 kV and 8 
mA (9), the optical density of the radiographic images 
was measured with a Transmission Densitometer device 
(optical density measurement device) .

D. Contact angle (wettability)

Wetting is a general singularity or phenomenon 
in daily life and industrial processes. It is regarded as 
the contact angle that reflects the ability for a liquid to 
outspread on a solid surface (10).The contact angle test 
were calculated by using special device (creating nano 
technologies, Taiwan), by using drop of normal saline 
on the surface of the samples 

Results And Discusion

A. Differential Scanning Calorimeter (DSC) 

The results of the DSC are shown in Table 1-2 that 
summarizes the values of crystallization temperature, 
melting temperature, crystallization enthalpy, and 
percentage of crystallinity. The percentage of crystallinity 
can be determined by dividing crystallization enthalpy 
(ΔHc) (integrating the area under exotherm peak) and 
dividing it with ΔHco, (the theoretical crystallization 
enthalpy of 100% of PEEK). 

Where, ΔHc refers to heat of crystallization of the 
specimen, ΔHco fusion heat for pure crystalline PEEK 
which is 130 Jg-1 (11) and, for the weight composition 
of the polymer. From DSC for melting represented it is 
clear that the melting of PEEK increased from 339.69ºC 
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to 343.43ºC at G3 sample as presented in Table (1).

Moreover the DSC the crystallization temperature 
(Tc) of PEEK has been raised slightly when SiC nano 
filler  was added, and then the crystallization starts peak, 
and the finishing temperatures, Tci, Tcp, and Tcf, shifts 
to slightly high temperatures, for polymer composite  
,the glass transition temp. For all the group remain 
around 150 ºC (figure 1-3)

B. Fourier Transformation infrared FTIR 
analyses. IR mode

Structure of Poly ether ether Ketone is shown 
in Figures (1-4). Revealing the infrared spectrum of 
PEEK, the main groups of PEEK molecule are benzene, 
ketone and aromatic ether bond. The wave numbers of 
carbon-hydrogen (=C-H in the Benzene ring) extension 
vibration are 3035 and 3065 cm-1, the aromatic rings 
(C=C) are 1487 cm-1 and 1593 cm-1, the wave numbers 
of ketone (C=O) are at 1646 cm-1and aromatic ether 
bond (C-O-C) is present at 1099 cm-1 and 1218 cm-1 
associated with carbon-oxygen-carbon stretching 
vibration. The wave numbers ranging from 1200–1000 
cm-1correspond to CO, alcohol and ether stretches, and 
C-H out-of-plane bending substitution patterns is seen 
below 926 cm-1 at wave numbers 833, 765, and 673 
cm-1 associated with ring deformation modes, and 1307, 
1279, 965cm-1 that are related to PEEK crystallinity 

(12), also FTIR spectroscopy for the G1, G2, G3and G4) 
revealed the same absorption bands.

C. Wettability (Contact angle)

The result of measuring of the water contact angle 
for the samples was showed that the contact angle for 
the control PEEK was (90) º, G1 (80.3 º), G2 (75.5 º), 
and decrease to 66.45 in the G3 group, and 67.90 º in G4 
group as shown in figure 1-5 each of these results was 
repeated three times for each sample and the number 
above was the average for the readings group.

D.Radiographic Evaluation of the Materials  

The optical dentistry was decrease with increase 
the thickness of the step wedge of aluminum Figure 
(1-6), from 1.5 at 1mm  AL thickness  to about 0.5 at 
10mm Al thickness /also for the PEEK composite from 
about 1.7 at control PEEK to about 1.4 at G4 group this 
result mean increase the concentration of the Filler in 
the polymer lead to more radiopacity of the material 
this can be detected from the plot graph and can be seen 

from the real picture

A. Differential Scanning Calorimeter (DSC)

 The extent of crystallinity relies upon both ∆Hc 
and the weight fraction or percentage of nanoparticles. 
The crystallization enthalpy determined from the DSC 
measurement during cooling cycle which increases with 
increasing filler content, the crystallization temperature 
(Tc) of PEEK has been raised slightly when SiC nano filler 
was added, and then the crystallization starts peak. The 
fillers of nanoparticle powders for polymer composites 
exhibited two different roles, during crystallization the 
polymeric chains, the fillers are capable of being as 
nucleation sites for the polymeric chain portions, this 
effect normally dictates at low filler content, the fillers 
also constrict the mobility of the polymer-chain portions 
considerably during crystallization, remarkably at 
higher filler contents so it needs more energy 13, 14. 

B. FTIR spectroscopy 

 The FTIR analysis confirms the structure of Poly 
ether ether ketone, as shown in results that depicted 
the results of the FTIR analysis  which agreed with 
the results from previous studies (12), and it cannot 
observe any significant differences between these IR 
spectrums, except some difference in the intensity for 
all characteristic peak of some  group that  is higher than 
their counterparts of base polymer blend first group and 
PEEK polymer  this may be due to slight changes in thr 
degree of crystanility or to the effect of addition of filler 
SiC nano filler (15),this agree with Asraa 2017(6)  who 
state that polymer blend nanocomposites have a very 
similar structure to the infrared spectrums of the neat 
PEEK except the intensity for all characteristic peak of 
polymer nanocomposites after addition  of filler.

C. Wettability (Contact angle) 

Regarding the result of measuring of the water 
contact angle for the samples, the decrease in the contact 
angle value could be attributed or explained due to the 
incorporation of the Nano filler of SiC in different 
concentration may affect the surface topography of the 
polymer surface of the PEEK samples  result in less 
hydrophobic affinity , also the polarity of the filler  or 
the SiC nano powder (Beta SiC) has more polarity than 
other polytypes of SiC   as the Si-terminated surface of 
SiC filler  is positively charged, and the C-terminated 
surface is negatively charged. When contacting with 
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H2O molecules, two kinds of surface do make difference 
in polarizing them, in result lead to raise in the obvious 
free energy amount of the surface the increase in the 
electron donor parameter of energy and employment 
of the O–W approach lead to the increase in the whole 
polar component of energy, related to a great increase 
of the polar component this agree with Wang 2014 and 
Terpiłowski 2017 (16, 17).

D. Radiographic evaluation of the materials  

Radiopacity feature dental materials is essential and 
crucial for clear localization of the interface among them 
and surrounding anatomic structures and for the dental 
implant it deal with the localization of the implant and for 
following the success of the healing process for example 
the level of bone loss and the state of bone around the 
implant that necessitate radiographic examination to 
validate the technical quality of treatment (18,19).

Table (1): DSC data for pure PEEK and     PEEK nanocomposite during heating and cooling scans 

T°Ccrystallization temperature

Sample

Xc %  Crystallinity
Tg
Glass transition 
temp.

Tmf
 melting temp.

Tcf

endset

Tcp

peek

Tci

onset

31.95150.62339.69281.85288.04292.59Control peek after 
processing

33.22151.19340.16282.53288.87293.25G1   PEEK PLUS 1.5% 
SIC

34.25150.83342.98283.9290.02294.22G2   PEEK PLUS 3%SIC

36.59150.11343.43285.13292.06295.21G3   PEEK PLUS 4.5 % 
SIC

33.92150.63341.07283.13289.17294.11G4   PEEK PLUS 6%SIC

Figure (1): DSC for endotherm melting and exotherm cooling temperature in nitrogen atmosphere for PEEK polymer
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Figure (3): the optical density for the Aluminum Step wedge 
with the samples.

Figure (4): radiograph for the Aluminum step wedge with 
the samples

Conclusion

polymer composite consisting from   
polyetheretherketone and Silicone Carbide nanofiller  
show improved in its physical properties (DSC, FTIR, 
Wettability, Radioopacity) comparing with pure PEEK, 
with the concentration of (1.5, 3, 4.5%) of nano filler 
with slight change in the thermal properties  results 
from DSC evaluation, with non obvious changes in the 
structural properties shown in the FTIR spectroscopy 
,also improve in the wettability in the polymer composite 
groups G1,G2 and G3,,and finally better radioopacity 
level in polymer composite comparing with pure PEEEK
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Figure (2):   Shows measure of contact angle for A. Control PEEK, B.G1, C.G2, D.G3, and E.G4.

 

 

 

 

Conflict of Interest: None to declare.

Ethical Clearance: All experimental protocols 
were approved under the College of Dentistry, University 
of Baghdad, Baghdad, Iraq and all experiments were 
carried out in accordance with approved guidelines.

References

1. Lee WT, Koak JY, Lim YJ, Kim SK, Kwon HB, 
Kim MJ. Stress shieldingand fatigue limits of poly-
ether-ether-ketone dental implants. J BiomedMater 
Res B Appl Biomater. 2012; 100: 1044-1052.

2. Zhang M, Matinlinna JP. E-glass fiber reinforced 
composites in dentalapplications. Silicon. 2012; 4: 
73-78.

3. Schwitalla, A.; Müller,W.D., PEEK Dental Implants: 
A Review of the Literature. J. Oral Implantol. 2013; 
39: 743–749.

4. Hanasono MM, Goel N, DeMonte F. Calvarial 
reconstruction with polyetheretherketone implants”. 
Ann Plast Surg. 2009; 62: 653– 655.

5. Ma R, Tang S, Tan H. Preparation, characterization, 
in vitro bioactivity, and cellular responses to 
a polyetheretherketone bioactive composite 
containing nanocalcium silicate for bone repair. 
ACS Appl Mater Interfaces. 2014;6(15):12214–
12225.

6. Asra Ali Hussein “Fabrication and Characterization 
of Advanced Blend Polymer Nanocomposites for 
Human   Bone Structural Applications” phd thesis 
2017,pp135.

7. Sihama Issa Salih, Y. Jahani, Fadhil Abbas, Asra Ali 
, The Role of the hybrid of nanoparticle powders 
on Bio-compatibility and Mechanical Properties 
of PEEK-PVDF Nanocomposites for using in the 
biomedical applications ,2016/ Advances in Natural 
and Applied Sciences. 2016; 10(11): 115-129    



 Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4        1122       

8. Ong KL, Kurtz SM, Manley MT, Rushton N, 
Mohammed NA, Field RE. Biomechanics of the 
Birmingham hip resurfacing arthroplasty. The 
Journal of bone and joint surgery. British volume. 
2006; 88(8):1110-1115.

9. Gurel Pekkan a,*, Alper Aktas b, Keriman Pekkan 
cComparative radiopacity of bone graft materials , 
Journal of Cranio-Maxillo-Facial Surgery 40 (2012) 
e1-e4.

10. Tommi H, Xuelin T, Juuso T. Ras Surface-wetting 
characterization using contact-angle measurements, 
NATURE PROTOCOLS ,VOL 13 ,JULY 2018 , 
1521–1538

11. Tg Mahizatulazwa Tg. Kamaruddin, Liew Kong 
Yong and Mohd Ridzuan  Noordin, “ Synthesis and 
Characterization of Alumina Nanofiber Reinforced 
Poly ether ether ketone (PEEK)”, Journal of 
Fundamental Sciences  ,Vol.7, No.2 ,2011,pp.156-
163.

12. Enrico Fatarella, Ville Myllari, Marco Ruzzante, 
Rebecca Pogni, Maria Camilla Baratto, Mikael 
Skrifvars, Seppo Syrjaalaa, PenttiJaarvelaa, “ 
Sulfonated Polyetheretherketone/Polypropylene 
Polymer Blends for the Production of Photoactive 

Materials “  , J. Appl. Polym. Sci.,Vol. 132,2015, 
pp.41509(1-8).

13. K. Lozano, E. V. Barrera, “Nanofiber-Reinforced 
Thermoplastic Composites. I. Thermo-analytical 
and Mechanical Analyses” , Journal of Applied 
Polymer Science, Vol. 79, ,2011,pp. 125– 133.

14. In Yee Phang, KP Pramoda, Tianxi Liu and 
Chaobin He, “Crystallization and melting behavior 
of polyester/clay nanocomposites” ,Polymer 
International  , Vol.53,2004,pp.1282–1289.

15. Adato etal “in situ ultra sensitive infrared absorption 
spectroscopy of biomolecule interaction in real 
timewith p;asmonic nanoantennas,”optical society 
of America ,2014,pp10.

16. Wang H, Lu T, Meng F, Zhu H, and Liu X,. 
“Enhanced osteoblast responses to poly ether 
ether ketone surface modified by water plasma 
immersion ion implantation”. Colloids and Surfaces 
B: Biointerfaces.2014, vol. 117, pp. 89–97. 

17. Terpiłowski K, Wiącek A.E, Jurak M,. “Influence 
of nitrogen plasma treatment on the wettability 
of polyetheretherketone and deposited chitosan 
layers”, Adv Polym Technol.2017., 1–13.



The Value of Low Dose Oral Tranexamic Acid in the Treatment 
of A Sample of Iraqi Patients with Melisma

Asmaa AbdulJaleel Swadi1, Akeel Hamed Jabur2

1Lecturer/ Ph.D Pharmacology and Therapeutics / Department of Pharmacology / College of Medicine / University 
of Al-Qadisiyah, 1Lecturer/ dermatology specialist/ Department of Medicine/ College of Medicine / University of 

AL-Qadisiyah

Abstract

The aim of the present study was to evaluate the role of oral tranexamic acid in the treatment of a sample 
of Iraqi patients with melasma. The present study included a cohort of 20 patients with melasma with 
an age range of 19 to 38 years. Those patients were randomly selected from the pool of patients visiting 
the dermatology department at Al-Diwaniyah teaching hospital in Al-Diwaniyah province, Mid-Euphrates 
region of Iraq. The study started on January 2nd 2019 and extended to May 15th 2019. Patients were diagnosed 
by dermatology specialist and received a low dose (500 mg) of tranexamic acid orally for three months 
period. Response to treatment was evaluated and scored as satisfaction, partial  satisfaction or no response. 
Satisfaction was seen in 12 patients (60.0 %), whereas, partial satisfaction  was seen in 5 patients (25.0 %). 
Three patients (15.0 %) have failed to respond to treatment. Response to treatment was not significantly 
correlated to any of the demographic characteristics of the study sample (P > 0.05). based on the findings of 
this study and previous reports, tranexamic acid appears to be safe and efficient mode of therapy in patients 
with melasma with negligible side effects if ever.

Key words: Tranexamic acid, melasma, Iraq

Introduction

Melasma is one of the common skin disorders that 
is characterized by hyperpigmentation, often affecting 
facial region. The disease is more frequent in women than 
in men 1-3. From etiological perspective several factors 
have identified to be associated with the acquisition of 
melasma such as pregnancy 4, oral contraceptive pills 
5 ultraviolet radiation 6, cosmetics 7, hormonal therapy 
8,9, antiepileptic medication 10, phototoxic agents 11 and 
genetic influence 12. It has been suggested that genetic 
predisposition plays significant role in the development 
of melasma. This opinion has been evidence by the 
existence of positive family history of melasma in 
patients with melasma, the occurrence of the disease in 
twins and being more frequent in men than in women 
13. The mechanism of melasma caused by ultraviolet 
light is not well understood; however, ultraviolet light 
can cause lipid peroxidation of the lipids forming cell 
membranes leading to generation of free radicals that 
may stimulate skin melanocytes to produce excess 

melanin 14. Several observations have supported the role 
of hormones in the development of melasma. Pregnant 
ladies have higher levels of estrogen, progesterone 
and melanocyte stimulating hormone 15. Women with 
melasma who are not pregnant and nulliparous women 
have normal levels of estrogen, progesterone and 
melanocyte stimulating hormone; however, studies have 
shown raised estrogen receptor expression within skin 
lesions 16. In addition, postmenopausal women, treated 
with hormone replacement therapy are liable to develop 
melasma 9. Moreover, it has been shown that the risk of 
melasma is increased in the presence of thyroid disease 17 
From epidemiological point of view, no race is immune; 
nevertheless, the disease is more frequent in darker skin 
people than lighter skin people and especially in those 
with light brown skin 18,19. The disease is less common 
in men than in women with a generally accepted ratio of 
1:9; however, this ratio is variable globally 20. The disease 
is uncommon before puberty and is particularly seen 
during reproductive age 21. The prevalence rate among 
pregnant ladies is within 50 % to 70 %; it,s prevalence 
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among population is regionally variable from 1% to 50 
% 20,22. The treatment of melasma includes various types 
of topical agents such as hydroquinone, corticosteroid 
and retinoids and certain procedures such as chemical 
peels, microneedling, microdermabrasion, and lasers; 
however, none of these methods is free from side 
effects in addition to variable rates of recurrences and 
therapeutic failure. Recently tranexamic acid has been 
tested in clinical trials to treat melasma with conflicting 
results 20. Therefore the aim of the present study was to 
evaluate the role of oral tranexamic acid in the treatment 
of a sample of Iraqi patients with melasma. 

Methodology

The present study included a cohort of 20 patients 
with melasma with an age range of 19 to 38 years. 
Those patients were randomly selected from the pool 
of patients visiting the dermatology department at Al-
Diwaniyah teaching hospital in Al-Diwaniyah province, 
Mid-Euphrates region of Iraq. The study started on 
January 2nd 2019 and extended to May 15th 2019. 
Patients were diagnosed by dermatology specialist and 
received a low dose (500 mg) of tranexamic acid orally 
for three months period. Treatment response was then 
evaluated and scored as satisfaction, partial satisfaction 
and no response. Data about age, gender, family history 
of melasma, intake of oral contraceptive pills and 
previous treatment were included in the questionnaire 
form. Date were then transformed into an SPSS (version 
23) spread sheet and analyzed. Data were expressed 
as mean, standard deviation, range, number and 
percentage. Mann Whitney U test was used o evaluated 
difference in mean rank between two groups, whereas, 
Fischer exact test was used to study association between 
any two categorical variables. The level of significance 
was considered at P ≤ 0.05. The study was approved 
by institutional ethical approval committee and a verbal 
consent was obtained from each patient following full 
illustration of the aims and procedures of the current 
study.          

Results and Discusion

Demographic characteristics of the study sample are 
shown in table 1. The current study included 20 patients 
with melasma with a mean age of 25.7 ±6.5 years and a 
range of 19 – 38 years. The study included 4 (20.0 %) 
males and 16 (80.0 %) females and the male to female 
ration was 1:4. The mean duration of disease was 3.85 

±1.60 years and it ranged from 1 to 7 years. Positive 
family history was identified in 4 (20.0 %), whereas, use 
of oral contraceptive pills (OCP) was seen in 6 (30.0 
%). Patients who were previously treated for melasma 
accounted for 14 out of 20 (70.0 %), as shown in table 
1. Response to treatment was evaluated and scored as 
satisfaction, partial satisfaction  or no response, as shown 
in table 2. Satisfaction was seen in 12 patients (60.0 %), 
whereas, partial satisfaction was seen in 5 patients (25.0 
%). Three patients (15.0 %) have failed to respond to 
treatment. Response to treatment was not significantly 
correlated to any of the demographic characteristics of 
the study sample (P > 0.05), as shown in table 3.         

Table 1: Demographic characteristics of patients 
with melasma

Characteristics Value

Number of cases 20

Age (years)

Mean ±SD 25.7 ±6.5

Range 19 - 38

Gender

Male, n (%) 4 (20.0 %)

Female, n (%) 16 (80.0 %)

Male: Female 1:4

Duration of disease (years)

Mean ±SD 3.85 ±1.60

Range 1 - 7

Positive family history, n (%) 4 (20.0 %)

Use of OCP, n (%) 6 (30.0 %)

Previously treated, n (%) 14 (70.0 %)

n: number of cases; SD: standard deviation; OCP: oral 
contraceptive pills
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Table 2: Response to treatment

Response n %

Satisfaction 12 60.0

Partial satisfaction 5 25.0

No response 3 15.0

Table 3: Associations between treatment response and demographic characteristics

Characteristic Satisfaction n = 12
Partial satisfaction or no 
response 
n = 8

Age, Mean ±SD (years) 25.00 ±6.06 26.75 ±7.52 0.815 †
NS

Duration of disease, Mean ±SD (years) 4.08 ±1.51 3.50 ±1.77 0.453 †
NS

Gender

Male, n (%) 4 (33.3) 0 (0.0)
0.117 ¥
NS

Female, n (%) 8 (66.7) 8 (100.0)

Positive family history, n (%) 3 (25.0) 1 (12.5) 0.619 ¥
NS

Use of OCP, n (%) 3 (25.0) 3 (37.5) 0.642 ¥
NS

n: number of cases; SD: standard deviation; OCP: oral contraceptive pills; †: Mann Whitney U test; ¥: Kruskal Wallis 
test; NS: not significant at P ≤ 0.05   

Melasma is a skin disorder that commonly affects 
facial regions leading to some color disfigurement. 
Therefore, patients often seek medical advice because 
of emotional and psychological concerns. A lot of 
studies have been carried out to evaluate emotional as 
well as psychological drawback of melasma on patients. 
These results showed clear impairment of quality of life 
because of frustration, embarrassment and depression 
experienced by melasma patients 23-25. For that reason, 
the search for a treatment approach that ensures 100% 
satisfaction to melasma patients is required. Despite 
the long list of topical and non topical agents used for 
the treatment of melasma, none of these measures is 
free of adverse effects. Moreover, relapse and failure 
of treatment associating the vast majority of these 
agents justify the search for more convenient mode of 
treatment. Tranexamic acid has been tested in melasma 
treatment by a number of authors 26-31. In the present 
study, oral tranexamic acid in a dose of 500 mg daily 
for a relatively short period of time has been proven to 

be a safe and effective mode of treatment. Recently, a 
study has been carried out in the United States on the 
efficacy of oral tranexamic acid in the treatment of 
melasma and has revealed an improvement rate of 49 % 
32. One of the largest studies on the role of tranexamic 
acid in melasma has been carried in Singapore and has 
included 561 patients. The cure rate in the later study was 
excellent (90 %) (33). In addition, a lot of studies have 
documented the effectiveness of tranexamic acid in the 
treatment of melasma 37,38. Clearly, these observations 
support our findings that low dose oral tranexamic acid 
is a safe and efficient way to treat melasma.  Some 
studies have reported a number of minor side effects 
such as gastrointestinal disturbances and mild allergic 
reactions 38; however, no such side effects have been 
seen in our study. The mechanism of tranexamic acid 
in the treatment of melasma is till now incompletely 
understood. The synthetic derivative of lysine, 
tranexamic acid (TA), is a fibrinolytic drug that inhibits 
plasminogen conversion to plasmin and hence interferes 
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with the binding of plasminogen to keratinocytes. This 
causes reduced arachidonic acid release and retarded 
fibroblast growth factor and prostaglandin synthesis. 
The latter two factors stimulate melanin production 38.  
On the other hand, some authors have found histological 
evidence on the ability of tranexamic acid to prevent 
both melanin synthesis and melanocyte proliferation 39.

Conclusion

In conclusion, based on the findings of this study 
and previous reports, tranexamic acid appears to be safe 
and efficient mode of therapy in patients with melasma 
with negligible side effects if ever.              
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Abstract

Hysterectomy is one of the most common gynecological surgeries performed worldwide. However, women 
undergoing this surgery often experience negative emotional reactions. Controversy regarding psychological 
or psychiatric outcomes following hysterectomy still exists. The purpose of this study was to investigate the 
risk of postoperative psychiatric disorders in women with hysterectomy. This study was conducted to assess 
psychological Health of women with Hysterectomy at Maternity Hospitals in Baghdad City. This study 
was conducted at maternity  hospitals in Baghdad city to assess the psychological health of women  with 
hysterectomy. This study was started in January 2018 to January 2019, The data regarding was achieved 
from the patient’s charts that recorded in the Statistical Department in the hospitals, the study consist of 
(100) women with hysterectomy which were selected according to inclusion criteria Women who had 
undergone hysterectomy, Postoperative duration for hysterectomies from 6weeks to 6 month, Women in 
reproductive age only. The data are   analyzed   through   the   use   of descriptive statistical analysis and 
inferential statistical analysis procedures were employed for the data analysis. The findings of the study 
shows moderate levels of psychological health (50%), the highest percentage of women with hysterectomy 
were suffering from psychological problem.

Keywords: psychological Health, Hysterectomy, Low self-Esteem. 

Introduction

Hysterectomy is the second most commonly 
performed gynecological surgical procedures after 
cesarean section.1 National Center for Health Statistics 
in the United States had reported that hysterectomy was 
performed in about 600,000 women between  2000-
2004. This operation was performed more frequently 
than other age groups to women who were in the 
40-44 age groups 1 Hysterectomy is one a surgeries 
for treating the abovementioned uterine diseases. 
Inevitably, hysterectomy may, to some extent, affect. 
The vast majority of women bear a huge psychological 
burden as they are anxious about the detrimental effects 
of hysterectomy on their female characteristics and 
postoperative quality of life 2 The surgical procedure 
like hysterectomy which has a symbolic significance is a 
emotionally stressful and a crucial factor in determining 
emotional response in women undergoing this 
procedure. It is a known fact that there are emotional 

sequels , including depression, and guilt to the removal 
of the uterus  which can threaten women’s self-worth 
As   the uterus is a highly valued body part ,its loss 
via hysterectomy carries  emotional repercussions and 
may result intense negative psychological problem    
especially in the case of women from developing 
countries Many women have fears that they will lose 
their sexual    attractiveness as they will not be liked, they   
rejected and their sexual life will be ruined. Femininity 
has been proposed as a positively valued quality ,thus 
the perception of losing one’s femininity is a serious and 
threaten event in a women life ,therefore hysterectomy 
may function as a stressor(3) . Hysterectomy is theorized 
to cause depression because of the perceived loss of 
feminine self-image, strength, and self-esteem, as 
well as feelings of deformation, mutilation, and the 
mourning of the loss of child-bearing capacity. The 
uterus symbolizes femininity, childbearing, sexuality, 
strength, vitality youth, attractiveness, competency, 
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regulation of body processes, and control of the rhythm 
of life(4). Women who  undergoing a hysterectomy 
could cause adverse effects on psychological well-
being that might be associated with an increased risk 
of depression. Another study discovered that women 
who underwent a hysterectomy (regardless of whether 
or not the underwent a bilateral oophorectomy) had a 
higher risk of developing new depressive symptoms 
in the postoperative follow-up period that could not be 
explained by the patient’s life style or socio economic 
factors 5  

Methodology

This study was conducted at maternity hospitals 
in Baghdad city to assess the psychological health of 
women with hysterectomy. This study was started 
in from the January 2018 to January, 2019, the data 
regarding rate women’s with hysterectomy was achieved 
from the data recorded in the Statistical Department in 
the hospitals. A descriptive study was non-probability (a 
purposive sample) ) the study consist  of (100) women 
with hysterectomy which were selected according to 
inclusion criteria that are(Women who had undergone 
hysterectomy, Postoperative duration for hysterectomies 
,and women limited for 6weeks-6 month, Women in 
reproductive age only). This questionnaire was composed 
of three parts, part one: consists of sections that are 
related socio- demographic characteristics include (age, 
educational level, women occupation, Monthly Income, 
Residency). Part two include: reproductive status 
history, Duration after surgery, Causes of Hysterectomy, 
Type of hysterectomy, Mode of hysterectomy, type 
of complication). Part three include: psychological 
domain, Reliability of questionnaire is determined 
through a pilot study and validity through panel (20) 
experts. Descriptive statistical analysis and inferential 
statistical analysis procedures were employed for the 
data analysis.

Results and Discusion 

It have been found (46%) of women are with age 
group 30 – 39 years, with intermediate secondary school 
(33%); (91%) of women are housewives and only 8% 
of them are governmental employee, (56%) of women 
are associated with barely sufficient income; (80%) are 
resident in urban. The women show moderate levels of 
physical health(83%), There is significant relationship 
among physical health among women with hysterectomy 
with their age, level of education, occupational status, 
and monthly income. No significant relationship among 
physical health among women with hysterectomy with 
respect to their residence area, type of hysterectomy, 
and causes of hysterectomy.

Table (1): Assessment of psychological Health 
Aspect among Women with Hysterectomy (N=100)

Health Aspect f % M SD

Psychological

Low 50 50

1.51 0.522
Moderate 49 49

High 1 1

Total 100 100

f: Frequency, %: Percentage, M: Mean, SD: Standard 
deviation

Psychological (Low= 36-60; Moderate= 61-85; 
High= 86-108        

This table show Regarding psychological health, 
they show low to moderate level of psychological health 
in which 50% showing low level and 49% showing 
moderate level of psychological health

Table (2): Assessment of psychological domains Health Aspect among Women with Hysterectomy (N=100)

Health Aspect f % M SD

Anxiety
Mild 24 24

2.12 0.769Moderate 40 40
Severe 36 36

Depression
Mild 24 24

2.14 0.779Moderate 38 38
Severe 38 38
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Self-esteem
Low 51 51

1.54 0.593Moderate 44 44
High 5 5

Memoryand concentration
Poor 70 70

1.34 0.555medium 26 26
Good 4 4

Self-confidence
Low 60 60

1.40 0.492Moderate 40 40
High 0 0

f: Frequency, %: Percentage, M: Mean, SD: Standard 
deviation

Anxiety (Mild= 8-13; Moderate= 14-19; Severe= 
20-24)

Depression (Mild= 10-16; Moderate= 17-23; 
Severe= 24-30)

Self-esteem (Low= 4-6; Moderate= 7-9; Severe= 
10-12)

Memory (Poor= 4-6; Medium= 7-9; Good= 10-12)

Self-confidence (Low= 6-10; Moderate= 10.1-14; 

Cont... Table (2): Assessment of psychological domains Health Aspect among Women with Hysterectomy 
(N=100)

Severe= 14.1-18)

   This table presents the sub-domain of psychological 
health among women with hysterectomy; the findings 
reveal that women having moderate to severe level of 
anxiety (40% and 36%). Regarding feeling of depression, 
they show also a moderate to severe level of depression 
(38%). More than half of them show low to moderate 
level of self-esteem (51% and 44%). 70% of them 
showing that they have poor memory and concentration 
after their hysterectomy and 60% are having low level 
of self-confidence.. 

Table (3): Analysis of Variance for psychological Health among Women with Hysterectomy with their Age 
(N=100)

   Age

Health
Sources of Variance Sum of Square df Mean Square F P≤ 0.05 Sig.

Psychological 
Between Group
Within Group
Total

4245.75
10616.9
14862.6

2
97
99

2122.8
109.45 19.395 .001 H.S

df: Degree of freedom, F: F-statistic, P: Probability value

Sig.: Significance, H.S: High significant, S: Significant, N.S.: Not significant

This table indicates that there is significant relationship among psychological health among women with 
hysterectomy with their age evidenced by high significant difference among psychological health domain with 
respect to age at p-value= 0.001
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Table (4): Analysis of Variance for psychological Health among Women with Hysterectomy with their 
Educational level (N=100)

 Education
Health Sources of Variance Sum of Square df Mean Square F P≤ 0.05 Sig.

Psychological
Between Group
Within Group
Total

2090.31
12772.4
14862.7

6
93
99

348.38
137.33 2.537 .026 S

df: Degree of freedom, F: F-statistic, P: Probability value

Sig.: Significance, H.S: High significant, S: Significant, N.S.: Not significant

This table reveals that there is significant relationship between psychological health among women with 
hysterectomy with respect to their level of education evidenced by significant differences at p-value=0.026.

Table (5): Analysis of Variance for psychological Health among Women with Hysterectomy with their 
Occupation (N=100)

Occupation

Health

Sources of Variance Sum of Square df Mean Square F P≤ 0.05 Sig.

Psychological 
Between Group
Within Group
Total

184.974
14677.7
14862.6

2
97
99

92.487
151.31 .611 .388 N.S

df: Degree of freedom, F: F-statistic, P: Probability value

Sig.: Significance, H.S: High significant, S: Significant, N.S.: Not significant

This This table reveals that there is no significant relationship among psychological health among women with 
hysterectomy with respect to their occupational status at p-value ≤ 0.05.

Table (6): Analysis of Variance for Physical Health among Women with Hysterectomy with their Income 
(N=100)

  Income

Health

Sources of 
Variance

Sum of 
Square df Mean Square F P≤ 0.05 Sig.

Physical
Between Group
Within Group
Total

198.322
14664.4
14862.7

2
97
99

99.161
151.180 .656 .521 N.S

df: Degree of freedom, F: F-statistic, P: Probability value

Sig.: Significance, H.S: High significant, S: Significant, N.S.: Not significant

This table depicts that there is no significant relationship among psychological health among women with 
hysterectomy with respect to their monthly income at p-value ≤ 0.05.
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The analysis of findings regarding socio-
demographic characteristics of women with 
hysterectomy in figure (1) showed that high percentage 
46% of women are with age group 30 – 39 years old 
Such finding was supported by the study of Prusty 
and others who found in their study that the highest 
percentage of women undergoing hysterectomy were 
under the age of (40) years (8). The study shows that 
low to moderate level of psychological health in which 
50% showing low level and 49% showing moderate 
level of psychological health. The table (2) presented 
the sub-domain of psychological health among women 
with hysterectomy; the findings revealed that women 
having moderate to severe level of anxiety (40% and 
36%). Regarding feeling of depression, they show also 
a moderate to severe level of depression (38%). More 
than half of them show low to moderate level of self-
esteem (51% and 44%). 70% of them showing that 
they have poor memory and concentration after their 
hysterectomy and 60% are having low level of self-
confidence. The researcher found that women who 
have four and more of children are less experiencing a 
psychological problems than those who have one or two 
children in which they are showing a depression and low 
self-esteem and those who haven’t children are living 
with negative self-esteem because their husbands are 
getting marry with another woman. The level of anxiety 
and depression among women may be interpreted by 
the coping of these women with their health status and 
showing moderate levels. These findings were agreed 
with the study of (9). who found a moderate level of 
anxiety and depression among the sample ( 10) .found 
also a significant score related to depression among the 
sample. A studies stated that “the onset of depression 
in per menopause, as well the association between 
negative mood and hysterectomy (with or without 
oophorectomy), has been inconclusively evaluated in a 
diversity of epidemiological, observational and clinic-
based studies 10. Regarding the levels of self-esteem 
and self-confidence, the findings may be interpreted 
that women are experiencing a low self-confidence 
and moderate self-esteem due to their feeling of loss 
and inability to be pregnant especially they are still 
young and they loss an important part of their body 
that is responsible for fertility and pregnancy 11. A study 
reported that unpleasant events that are associated with 
traumatic experiences such as fear from death, self-image 
alterations, and inappropriate treatment after diagnosis, 
personal conflict that women may face such difficulty 

accepting the disease, fear of social discrimination or 
family maltreatment in addition to facing the feeling of 
mutilation due to removal of their important part that 
is connected to the variable of femininity. All these 
are reflected in disturbances in mood, self-esteem and 
sexuality (11). Additional support was found by (30) who 
reported that women who undergone hysterectomy 
had significantly lower body image and self-esteem 
than the healthy women. This table 3 indicated that 
there is significant relationship among psychological 
health among women with hysterectomy with their 
age evidenced by high significant difference among 
psychological health domain with respect to age at 
p-value= 0.001. The findings of significance may 
interpreted by the finding of age group for these women 
in which the highest percentage was refer to young 
age among them, so hysterectomy will effect on their 
health status particularly their psychological and social 
health; as mentioned above, these women are looking 
to their losing part of femininity and continuousness 
which make them feeling depressed and low self-
confidence, their psychological disturbance will lead 
to social disturbance represented by the family and 
social relationship.  This table (4) indicates that there 
is revealed that there is significant relationship between 
psychological health among women with hysterectomy 
with respect to their level of education evidenced by 
significant differences at p-value=0.026 . The significant 
relationship is interpreted by the low level of education 
which was intermediate school; the researcher sees that 
low educated women will have difficulty to cope with 
their health status. A study supported this finding that 
found significant relationship between psychological 
status and level of education (12). This table (5) revealed 
that there is no significant relationship among physical 
health among women with hysterectomy with respect to 
their occupational status at p-value ≤ 0.05. Such finding 
could interpreted that most of women were housewives 
which are less contact with community that make 
them to avoid experiencing the social attitudes and 
discrimination about her status; the employed women 
may be prone to such attitude and discrimination due to 
their daily contact with individuals as a part of their job. 
A study supported this finding that found no significant 
relationship with occupational status 13.  This table (6) 
relevant there is no significant relationship among 
psychological health among women with hysterectomy 
with respect to their monthly income at p-value ≤ 0.05. 
This finding could interpreted that those women are 
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associated with moderate level of socio-economic and 
ell satisfied, so will make them free of economic burden, 
so that there is no significant relationship. 

Conclusion

The study concludes that women with hysterectomy 
were suffering from psychological problem such as 
(anxiety, depression, low self-esteem, impaired memory 
and low concentration).
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Abstract

Objectives: In an attempt to prevent irrational prescribing and its associated ramifications which have been 
frequent particularly in pediatric patients, regular auditing of prescribing has gained rising interest. This 
study was conducted to evaluate medicine prescribing to pediatric patients in Al-Najaf city, Iraq. A cross-
sectional study was conducted in pediatric wards of a teaching hospital in Al-Najaf city. 300 discharge 
prescriptions were collected by convenience sampling and analyzed according to the rational prescribing 
indicators recommended by the World Health Organization (WHO) for investigation of drug use in healthcare 
facilities. The mean of patients’ age was 1.94 year (±3.17, range=1 day to 14 years). Additionally, Pearson’s 
chi-square (X2) and Fisher-exact tests were used to find if there was any association between the socio-
demography and the study categorical variables. Results: There was no significant association between 
socio-demographic characteristics (age and gender) and study categorical variables (non-polypharmacy, 
injection and antibiotic prescribing). The average number of medications per single prescription was 3.54 
(±1.16, range=1 to 8, n=1061). 94.33% was the study result for antibiotic prescriptions, 90.67% for injection 
prescriptions, 68.33% for generic prescribing and 51.18% for essential medicine list prescribing. The overall 
index of rational prescribing (IRP) was 2.18. 

Keywords: Drug prescriptions, Pediatrics, Al-Najaf city.

Introduction

Inappropriate use of medicine is becoming 
widespread in the world population of all age groups . A 
solution has been proposed to improve medicine use that 
is rational medicine prescribing . This step has attracted 
a considerable attention particularly when the World 
Health Organization (WHO) developed the “essential 
medicine” list (EML). The list involved a group of 
medications that are mandatory to be available in every 
basic healthcare facility at all times and at an affordable 
cost . The essential medicines were selected according 
to the latest evidence-based effectiveness, safety, cost-
effectiveness studies . The EML can be changed and 
adapted to the local community and its health-related 
issues . Such flexible model design has provided a unique 

opportunity to improve medicine prescribing by setting 
standard options to choose from upon prescribing . 
Consequently, prescribing of inappropriate medications 
would be reduced . Simultaneously, medicines associated 
adverse effects and cost would be minimized . The 
burden of poor medicine utilization is growing heavily 
particularly in the pediatric population. Annually, about 
nine million deaths, who were less than 5 years of age, 
were registered due to causes, the majority of which 
can be treated and/or prevented by rational drug use 2. 
For example, approximately 500 000 dosage mistakes 
were reported annually in England 3. Another study 
has recorded 81 drug-related events in 1144 pediatric 
patients, 29 of which have died 4. Additionally, the 
emergence of adverse events and medicine resistance 
have been growing rampant due to the unlicensed use, 
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the sub-therapeutic use or the overuse of medicines, 
particularly antibiotics 5. This results in deleteriously 
consuming effects in terms of health, psychology, and 
economy 5. On the other hand, it has been suggested that 
50-90% of available pediatric medicines have findings 
that were extrapolated from adult patient studies 5. 
Pediatric patients have been described as a wide range 
of age groups, each of which has a corresponding set 
of characteristics that are specific to each particular 
age group in terms of physiological, pharmacokinetic 
and pharmacodynamic properties 5. Such variability of 
pediatric age groups needs to be accounted for when 
a prescription is issued to a pediatric patient 5. Thus, 
assuming a result, which is extended from an adult 
study, to be applicable in a pediatric patient is clearly 
lacking an adequate justification 5-9. 

Materials And Methods

Ethical approval

An approval to undertake this audit was obtained 
from the research approval committee of the University 
of Kufa, Faculty of Pharmacy. Ethical clearance was 
granted from the regional health authorities (Al-Najaf 
Health Directorate) and permission to access patients’ 
medical profiles was given from the pediatric ward staff 
and pharmacy department of the participating hospital 
in which this audit was performed. Any identifying 
information was anonymized to maintain patient 
confidentiality.

Study design

Descriptive cross-sectional study.

Patient characteristics

The mean (±standards deviation, range) of patient 
age was 1.94 year (±3.17, 1 day to 14 years). The most 
prevalent age group was less than 1 year (62.7%, n=188). 
There was slightly more female patients (53.7%, n=161) 
than male patients (46.3%, n=139) (as illustrated in 
table 1).

Prescription selection criteria  

The selection criteria included prescriptions given 
to the patients on the day of discharge, prescriptions 
that had medication items and also prescriptions that 
were written and authorized (signed and stamped) by a 
specialist pediatric physician.

Data collection

310 discharge prescriptions were collected by the 
convenience sampling method from four pediatric 
wards in a government teaching hospital in Al-Najaf, 
Iraq during the day working hours from March 1st 
to May 1st, 2018. The data was recorded using a data 
collection form that included information about each PI 
and socio-demographic properties (age and gender) of 
patients. All were available from the patient profile. Any 
identifying information was not transcribed to maintain 
the confidentiality policy.

Data Analysis

300 prescriptions were entered into a sheet of 
statistical package for the social sciences (SPSS) and 
Microsoft Excel and were included in the analysis. 10 
prescriptions were excluded due to poor hand-writing. 
Statistical analysis was carried out using SPSS version 
22 and Microsoft Excel 2013. Categorical variables 
were presented as frequencies, mean (m), standard 
deviation (SD) and percentages. ANOVA test was 
performed to all data sets incorporated in this study. 
The calculated means were not equal (F value was 
higher than F crit.). Pearson’s chi-square (X2) and 
Fisher-exact tests were used to find the association 
between categorical variables. A p-value of ≤ 0.05 
was considered as significant. The prescriptions were 
evaluated in accordance with the rational prescribing 
indicators recommended by the WHO for investigation 
of drug use in health care facilities 23. The following 
PIs were assessed: the average number of drugs per 
prescription (DRx), the percentage of encounters with 
antibiotics (ABRx), the percentage of encounters with 
injection (IRx), the percentage of drugs prescribed by 
generic name, and the percentage of drugs prescribed 
from EML. To further explore the extent to which the 
prescriptions have met the ideal standards of rational 
prescribing, the five indicators were used to derive the 
overall index of rational prescribing (IRP). We adopted 
a validated method of indexing which was also used in 
similar reports on prescribing pattern for children 13-23. 
It consisted of scores derived from the five components 
of the WHO PIs. The ideal level for each index is 1. 
Whenever the calculated index value was closer to one, 
it was considered as more rational prescribing. After 
that, the calculated values of the PIs and the IRP of 
the current study were compared to the corresponding 
reported results of similar PAs in the region as well as 
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those in other developing countries. If a value of a PI or 
an IRP was not specifically defined in the results of the 
relevant study, then it was calculated from the published 
data, if possible, by the same method used to calculate 
the values of the PIs and the IRP in this research.

Results And Discusion

Association of the study variables with the socio-

demographic characteristics 

Table 2 shows the association between socio-
demographic characteristics including (age and gender) 
and study markers including (DRx, IRx, and ABRx) 
among pediatric patients. There was no significant 
association between socio-demographic characteristics 
and study variables. 

Table 1. Association between age and study categorical variables among pediatric patients.

Study variables
Age(years)

X2 P-value*
Below 1 1-3 3-6 6 or more

Drug per prescription
1-2 drugs
More than 2 drugs
Total 

21 (11.2)
167 (88.8)
188 (100.0)

12 (21.8)
43 (78.2)
55 (100.0)

3 (15.8)
16 (84.2)
19 (100.0)

6 (15.8)
32 (84.2)
38 (100.0)

4.194 0.241

Injection prescription 
Present
Absent
Total

172 (91.5)
16 (8.5)
188 (100.0)

47 (85.5)
8 (14.5)
55 (100.0)

16 (84.2)
3 (15.8)
19 (100.0)

37 (97.4)
1 (2.6)
38 (100.0)

0.153 f

Antibiotic prescription
Present
Absent
Total

176 (93.6)
12 (6.4)
188 (100.0)

51 (92.7)
4 (7.3)
55 (100.0)

19 (100.0)
0 (0.0)
19 (100.0)

37 (97.4)
1 (2.6)
38 (100.0)

0.705 f  

*p value ≤ 0.05 was significant. Fisher-exact test.

Table 2. Association between gender and study categorical variables among pediatric patients.

Study variables
Gender

X2 P-value*
Male Female

Drug per treatment
1-2 drugs
More than 2 drugs
Total 

23 (16.5)
116 (83.5)
139 (100.0)

19 (11.8)
142 (88.2)
161 (100.0)

1.395 0.238

Injection per treatment 
Present
Absent
Total

126 (90.6)
13 (9.4)
139 (100.0)

146 (90.7)
15 (9.3)
161 (100.0)

0.00 0.992
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Figure 1: The index values of the study prescribing 
indicators in comparison to the optimal World Health 
Organization (WHO) value.

The overall index of rational medicine 
prescribing

Ultimately, the calculated value of IRP in this work 
was 2.18. The values of IRP of other PAs that were 
possible to be calculated were 4.56, 4.35, 2.67, 2.64, 
2.75 and 3.22 (figure 2).

The present work revealed that the total number of 
prescribed drugs was 1061 with a mean of 3.54 DRx 
(SD= 1.16, range= 1 to 8) (table 3). While the value of the 
index of non-polypharmacy prescribing was 0.57 (figure 
1). The percentage of ABRx was 94.3%. The value of 
the index of rational antibiotic prescribing was 0.32. 
The percentage of IRx was 90.6% of all prescriptions. 
This was considerably higher than the recommended 
WHO percentage was ≤10%. The value of the index 
of rational injection prescribing was 0.11. In regard to 
generic prescribing, the percentage of drugs generically 
prescribed was 68.33% of total prescribed medicines. 
Additionally, the value of the index of rational generic 
prescribing was 0.68. The present study has also found 
that about 51% of the prescribed medicines was confined 
to the essential drug list. The value of the index of EML 
prescribing was 0.51.

Antibiotic per treatment  
Present
Absent
Total

132 (95.0)
7 (5.0)
139 (100.0)

151 (93.8)
10 (6.2)
161 (100.0)

0.193 0.661

 *p value ≤ 0.05 was significant. 

Table 3. distribution of pediatric patients’ prescription according to study variables in comparison to 
optimal World Health Organization (WHO) values.

Healthcare unit

World Health Organization (WHO) Prescribing indicators

Drug per pre-
s c r i p t i o n 
(*m±SD**)

Percentage of anti-
biotic prescriptions

Percentage of injec-
tion prescriptions

Percentage of ge-
neric prescribing

Percentage of es-
sential medicine 
list prescribing

Present study 3.54 ± 1.16 94.33% 90.67% 68.33% 51.18%

Optimal WHO 2 ≤ 30% ≤ 10% 100% 100%

          *m is the mean value, SD** is the standard deviation value.

Cont... Table 2. Association between gender and study categorical variables among pediatric patients.
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Figure 2: The overall index of rational drug prescribing 
(IRP) of the study in comparison to the IRP of World Health 
Organization (WHO) and similar prescribing audits of other 
developing nations.

The number of prescribed medications per single 
prescription was 3.54±1.16. Accordingly, the index 
of non-polypharmacy was 0.56 which was lower than 
the WHO optimal value. This trend of polypharmacy 
prescribing was comparable to that in Ghana (3 DRx) 
14, Sierra Leone (3.77 DRx) 23, and Maysan Governorate 
(3.4 DRx). A number of prescribing audits recorded 
lower number of prescribed medications per encounter 
such as in India (DRx=1.9 15, DRx=2.5 18), Gambia (2.2 
DRx 13), and Nigeria (2.6 DRx 22). While, other audits 
reported even higher values (4.26 DRx 16, 5.6 DRx 17, 4.5 
DRx 12). One of the most alarming findings of this study 
is that the growing threat of antibiotic overuse has proven 
to be quite difficult to control. The result of antibiotic 
prescribing in the current work was even more abundant 
than that in the PAs of other developing countries like 
Ethiopia (45%, 75% and 45%) 10,12, Gambia (63.4%) 13, 
Ghana (28%) 14, India (26%, 50%, 81% or 79%) 15, Nepal 
(70%) 19, Nigeria (54%, 41% and 71%) 20, Sierra Leone 
(75%). However, a number of Iraqi studies reported a 
similar result (about 90%). The lack of confidence of 
prescribers in sterilization techniques endorsed in the 
hospital wards and the absence of a regional guidance 
on the antibiotic therapy for the local community could 
provoke some kind of a blind antibiotic prescribing by 
the physicians in an attempt to immunize their patients 
from acquired bacterial infections.

Conclusion

This audit indicated that there was suboptimal 
medicine prescribing in the pediatric wards in Al-Najaf 
city, Iraq when compared to the WHO recommendations 

in rational prescribing. The most severe irrational 
practice was overprescribing of antibiotics and 
injections. Any strategy developed to improve rational 
drug use in Iraq should incorporate into its design 
awareness sessions about the precipitants of irrational 
prescribing and counter plan tailored to tackle them 
in order to further enhance the chances of success in 
promoting more rational drug use.
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Abstract

We studied laboratory and medical archives during the year 2017 for 43 female patients with ages ranged 
between 25 and 70 years who had been primary malignant breast cancer (BC) and operated for that. We 
study the TGF-β 1 and Ki-67 Immunohistochemical (IHC) expression in paraffin-embedded section of BC 
tissue of those patients. Then we classified the patients result according to the patients ages (premenopausal, 
postmenopausal), size of the BC tumor (T1-T4 lymph node metastases status ((No –N3) and distant 
metastases (M0-1)  We detected there was high expression rate of TGF-β1 & Ki67 in the BC tissue samples 
from patients with age < 50years (pre-menopausal age), when it compared to patients whose age ≥ 50years 
(postmenopausal) Also statistically significant positive association noticed between TGF-β1 & Ki67 IHC 
expression with the size of BC (T1-T4), lymph node(s) metastases (N0-N3) and distance metastases (M0-
M1). 

Keywords: TGF-β1, Ki-67, Breast cancer

Introduction 

Health study in Iraq regarded the breast cancer (BC) 
as chief risk to female wellbeing and it has converted 
the prominent cause of death next to the cardiovascular 
diseases between Iraqi women, with a mortality 
percentage related to cancer of 23 % 1. The patients who 
diagnosed with local BC tumor, definitely 98% of them 
have survival ratio of five years, a number that drops 
rapidly to 23% in further patients who identified with 
tumor metastasis 2. During the post-natal morphogenesis 
of the mammary glands, the Transforming growth factor-
beta (TGF-β) plays many important roles throughout 
this morphogenesis 3. Taylor et al 2010 found that 
TGF-β acts as tumor suppressor cytokine on the normal 
breast epithelium. But throughout tumorigenesis of 
the mammary cells, genetic & epigenetic deviations 
lead to a weakening of this tumor suppressor effect 
of the TGF-β, so this will lead to enhancement of the 
progression and development of the BC. In addition 
to this, modifications of the mammary malignant cells 
lead to down-regulation of the TGF-β suppressor effect 
on the BC cells 4. Furthermore, Rahimi & Leof in 2007 
believed that these unusual behaviors in the TGF-β 

collectively lead to converse its usual functions This 
abnormal modification in the TGFß function was termed 
the “TGFß Paradox”. Mannell 2016 believed that Ki-
67 human cell nuclear antigen (also known as MKI67) 
was used as a key marker for cellular proliferation. 
Soliman & Yussif in 2016 assumed that IHC expression 
of Ki-67 more than 15% indicated the advanced rate of 
metastasis and tumor relapse than patients with Ki-67 
less than 15% cellular expression.

Methodology

We studied histopathological laboratory and 
medical archives for 43 female patients who had 
been primary malignant BC and operated for that. We 
collected the paraffin-embedded tissue samples during 
year 2017from the Teaching Laboratories in Baghdad 
Medical City and some other private histopathological 
laboratories in the same city The diagnosis was 
completed by the consultant histopathologist in that 
laboratories. Patients ages were ranged between 25 and 
70 years with different geographic residencies, while 
the control samples 25 cases with normal breast tissue. 
Clinically, we recorded the age of the patients, and as 
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histopathological parameters we looked for the size of 
the BC tumor (2cm or < 2 cm (T1), > 2cm or  < 5cm 
(T2), (more than 5 cm T3), (Tumor of any size with 
direct extension to the chest or skin regarded as T4)), BC 
lymph node metastases status (No regional lymph node  
regarded as N0), “Metastases in movable ipsilateral 
axillary lymph node (s) regarded as N1”, “Metastases 
in fixed ipsilateral axillary lymph node(s) regarded as 
N2”, “Metastases in ipsilateral infraclavicular lymph 
node(s) regarded as N3”, and distant metastases of BC 
(No distant metastases (M0), Distant metastases (M1)) 
. this TNM staging according to the World Health 
Organization classification of tumors.

Immunohistochemical Study 

In each run of Immunohistochemistry we take 4-5 
micrometer thicknesses, for each case, sections of tissue 
was taken from one particular block, in addition to 
negative control slides (patient’s slides without primary 
antibody) and normal breast tissue slides also involved. 
All the procedures were done according to the previous 
researcher and the manufacturer instructions. Positively 
charged (Fisher-brand) slides was used for fixation of the 
tissue sections were then left at room temperature to dry 
for overnight. Immunostaining -DAKO envisions plus 
kits were used, Deparaffinization (done with three xylene 
alterations and incubating slides10 min in each change) 
and rehydration of the slides (was done with different 
concentration of three changes of ethanol). Then antigen 
retrieval was done (engaged the slides in slide dish with 
antigen retrieval buffer Ethylenediaminetetraacetic acid, 
EDTA, with pH8. in the microwave).after that cooling 
(for at least of 30 minute and washed by distilled water), 
and then blocking the endogenous peroxidase activity 
(covering the tissue with 1% H2O2 and incubating 
for 10 minutes).  After that we rinsed the slides with a 
phosphate buffer solution (PBS), And then  we cover 
the slide tissue with (DAKO Serum-Free Protein Block, 
cat# X0909) and incubate for 20 minutes., after wiping 
off excess block and immediately cover tissue with 
primary antibody (Monoclonal antibody from Sigma-
Aldrich,  Anti-Human TGF-β1, IgG1 isotype is purified 
from a mouse hybridoma  Clone 9016.2, purified 
immunoglobulin Catalog Number T0438), 0r (Anti-
Ki-67 / DIA-670 Mouse monoclonal, Clone Ki-67P 
from Dianova) or (negative control solution). The slides 
were incubated overnight at 40C, washed with PBS, 
X2 and the slide tissue was covered with (Horseradish 
peroxidase HRP-secondary species-specific, incubate 

for 30 minutes) then the slide washed with PBS, X2. 
We covered the slide tissue with DAB (prepared just 
before use DAKO DAB, 3, 3′-Diaminobenzidine, cat# 
K3468 according to producer directions, and incubated 
10 minutes). Rinsed with distilled water, Counterstained 
(with Mayer’s hematoxylin (DAKO cat# S3309 for 1 
minute).  The slides washed (with tap water, and Dipped 
three times in dilute ammonia water to blue) .after that 
slides washed in tap water, Dehydrated (by different 
concentration of ethanol),.the  slides was cleared( by 
dipping twenty times in three changes of xylene). Lastly, 
slides were covered with a coverslip and mounting 
medium.

The stained sections were separated (with an 
objective ×10 microscope )to recognize the areas 
with the maximum staining concentration, an entire 
calculation of one thousand cells in these zones (with 
an objective of ×40, and the average number of positive 
cells was recorded). Each of this area in the BC slide 
tissue was reviewed and counted precisely for two times 
to complete the slide score. For meanings, significant 
differences among variants, chi-square test with two-
tailed were used and a p-value <0.05 (mandatory for 
statistical significance),. All statistical evaluation tests 
were done with Statistic data editor version 20 IBM 
SPSS portable. For differentiation among result whether 
IHC staining was positive or negative we established 
Docea et al method in 2012, they regarded the10% 
positivity as threshold for determining this case as high 
proliferating (if more than 10% of the cancer cells have 
the expression of nuclear Ki-67) or low proliferating (if 
the IHC staining was present in ≤10% of the tumor cells 
nuclei). The same process was applied for expression of 
cytoplasmic TGF-β1 in BC tumor cells (positive if the 
expression of cytoplasmic TGF-β1 in tumor cells more 
than 10% or negative if the IHC staining was present in 
≤10% of the tumor cells cytoplasm). Ethical support and 
agreement was taken from Nursing College University 
of Al-Qadisiyah 

Results and Discusion

Distribution of TGF-β1 expression between the 
43 BC patients are presented in Table 1, From the total 
43 samples TGF-β1 IHC expression, we found that 
30 samples (69.8%) positive and 13 sample negative 
(30.2%). According to the patient’s age (years), there 
was high expression rate of TGF-β1 in the samples from 
patients with age < 50 (premenopausal) than in the ≥ 
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50age (postmenopausal), Chi-squared test (Fisher’s 
Exact Test), the p-value <0.001 (2-sided).According to 
the tumor size, there is a significantly high TGF-β1 IHC 
expression rate related with increased tumor size (T1-
T4, mainly in patients with T3) Pearson Chi-squared 
test the p=0.008(2-sided). Regarding lymph node(s) 

metastases, there is great significance TGF-β1 IHC 
expression increased with increased stage of lymph 
node(s) (N0-N3, mainly in patients with N2) metastases 
with p <0.01 Pearson Chi-squared test. About distance 
metastases of the tumor, there is a significant increased 
TGF-β1 expression with the late stage of metastases 
(M0-M1) with Fisher’s Exact Test p =0.014 (2 sided)

Table 1: show distribution of TGF-β1 IHC expression in BC tissue 

Parameters TGF-β1 IHC Expression

Total P value
Significant. (2-sided)

Positive
 >10% Negative ≤10%

(n) % (n) %

Total Patients 30 69.8% 12 30.2% 43

Age(years)
< 50 25 92.6% 2 7.4% 27

Fisher’s Exact Test
<0.001

≥ 50 6 37.5% 10 62.5% 16

Tumor size(cm)

(T1) 2 25% 6 75% 8

Pearson Chi-Squ. =
0.008

(T2) 13 81.2% 3 18.8% 16

(T3) 11 91.7% 1 8.3% 12

(T4) 5 71.4% 2 28.6% 7

Lymph Nodes
involvements

(N0) 5 38.5% 8 61.5% 14

Pearson Chi-Squ.
<0.01

(N1) 9 81.8% 2 18.2% 11

(N2) 5 100.0% 0 0.0% 5

(N3) 12 85.7% 2 14.3% 14

Metastasis
(M0) 15 57.7% 11 42.3% 31

Fisher’s Exact Test
.014

(M1) 16 94.1% 1 5.9% 12

Distribution of Ki-67 expression amongst the 43 
patients sample is displayed in Table 2. IHC expression 
of Ki-67 noticed that high expression in age group < 50 
years with p = 0.043 according to Fisher’s Exact Test.  
Regarding the expression of Ki-67  in relation to the 
tumor size, also highly significant increased expression 
with increased tumor size according to Pearson Chi-
Square of p-value <0.001. When we test if there is 

any relation of Ki-67 expression to the lymph node(s) 
metastases, there was an increase of the expression with 
increased lymph node(s) stage (Pearson Chi-Square p 
=0.019). Concerning distant tumor metastases, there 
was a weighty relation of Ki-67 expression with the 
late stage of tumor metastases (M1) agreeing to Fisher’s 
Exact Test p = 0.045



1143        Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4                  

Table 2: Show distribution of Ki-67 IHC expression in BC tissue 

Parameters Ki-67 IHC Expression

Total

P value
Significant. 
(2-sided)

Positive 
>10% Negative ≤10%

(n) % (n) %

Total Patients 30 69.8% 13 30.2% 43

Age
(years)

< 50 22 81.5% 5 18.5% 27
Fisher’s Exact 
Test. 0 043

≥ 50 8 50.0% 8 50.0% 16

Tumor size(cm)

(T1) 1 12.5% 7 87.5% 8

Pearson Chi-
Square <0.001

(T2) 12 75.0% 4 25.0% 16

(T3) 12 100.0% 0 0.0% 12

(T4) 5 71.4% 2 28.6% 7

Lymph Nodes
involvements

(N0) 5 38.5% 8 61.5% 13

Pearson Chi-
Square
0.019

(N1) 8 72.7% 3 25.0% 11

(N2) 5 100.0% 0 0.0% 5

(N3) 12 85.7% 2 14.3% 14

Metastasis
(M0) 15 57.7% 11 42.3% 26 Fisher’s Exact 

Test
0.045(M1) 15 88.2% 2 11.8% 17

When we examined Ki-67 expression in relation to TGF-β1 Expression in the total samples there was a significant 
relationship between them with p = 0.024 two-sided Fisher’s Exact test (table 3)

Table 3: Represented crosstabulation of TGF-β1 IHC expression beside Ki67 IHC expression 

≤10 (negative)
>10
(positive)

Ki67 IHC expression
Total

TGF-β1 IHC expression

≤10 (negative)
Count 7 5 12

IHC expression 58.3% 41.7% 100.%

>10 (positive)

Count 6 25 31

% within TGFb1 
IHC expression 19.4% 80.6% 100.%

Total 
p = 0.024 two sided Fisher’s Exact test
% of Total

Count 13 30 43

30.2% 69.8% 100.0%
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The TGF-β 1to 3 are growth factors existing in 
mammals only and have many functions 17, the TGFβ-1 
is the most studied isoform, so it has been proceedings 
similarly to TGFβ. When we studied the Distribution 
of TGF-β1 expression between the 43 patients sample 
(presented in Table 1), we found that 69.8% of the 
tissue samples were TGF-β1 positive while 30.2% 
sample were negative. This can be explained by the 
paradoxical effect and overexpression of TGF-β1 in 
tumor cells which have been shown by many other 
researchers. Also, diminish the response to TGF-β1 in 
some tumor cells (while an elevation level of TGF-β1) 
Also, Ciftci et al 2014 detected that serum TGF-β1 level 
was considerably higher in BC patients than controls 
(when they measured TGFB1Serum levels using ELISA 
method), We have assessed expression of TGF-β1 in 
relation  to the BC patient’s age (years), We detected 
there was high expression percentage of TGF-β1 (92.6%) 
of the BC tissue samples from patients with age < 
50years (pre-menopausal age), when it compared to low 
expression rate (37.5%) in patients whose age ≥ 50years 
(postmenopausal) group, this finding is supported by 
(Desruisseau et al 2006) who observed that there was 
rising in TGF-β1 in premenopausal BC patients when 
associated to postmenopausal BC group. Similarly 6, 
Panis et al in 2013 said early-onset of the disease (in 
the women age  less than 45 years) had higher levels of 
TGF-β when associated to those that had late onset (age 
≥45 years). Though Figueroa et al.2010 establish that in 
triple-negative BC, Intracellular- TGF-β1 expression in 
the older age group, In contrast, high TGF-β1 expression 
in the extracellular-was noticed in the early age group. 
7-12 Also, statistically significant positive association 
noticed between TGF-β1 cancer expression with the 
size of BC (T1-T4), lymph node(s) metastases (N0-N3) 
and distance metastases (M0-M1). incomparable with 
the spreading of most of our patient 18,19 also they found 
continuous TGF-β expression in BC is mostly related to 
the progressive stages of the disease. Kurbel et al 2017 
found that the speed of the primary tumor growth mainly 
depends on the mitotic rate routinely estimated by the 
Ki67 value. Combining with the TGF-β biomarkers 
provides prognostic information for patients with stage 
I–III BC 13-20.

Conclusion

We hope that our facts add new evidence can be 
contributed to improve the evidence for the medical 
significance of IHC expressions of TGF-β1 and Ki67 

for the BC females for good management and follow up.
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Abstract

Urinary tract infections (UTI) are serious health problems affecting millions of people each year. This study 
aimed to investigate the effect of TLR4 gene polymorphisms on the pregnant women susceptibility to urinary 
tract infection caused by Gram negative bacteria. a total of 15 clinically confirmed UTI pregnant women 
and 35 healthy control were enrolled in this study. Urine and blood samples were collected in Babylon 
teaching hospital for gynecology and pediatrics in Babylon province, Iraq during the period from January 
2018 to February 2019. Urinary sample isolates were identified by traditional methods. DNA was extracted 
using blood samples. TLR4 gene amplification and SNP genotyping was done using PCR-RFLP. Cytokine 
profile was assessed using ELISA technique. The present study showed 12 (80%) isolates was Escherichia 
coli; 2 (13.3%) was Klebsellapneumonia and only one isolate (6.7%) was Pseudomonas aerogenosa. the 
results showed the presence of homozygous variant in 11 patient from the study group at site 299 (A/G).Two 
homozygous variantand 8 heterozygous variant at site 399 (C/T). Serum IL17 results showed a significant 
difference (LSD value=26.3pg/ml) between patients and controls. Serum TNF-αresults showed a significant 
difference (LSD value=9.8pg/ml) between patients and controls. 

Key words: UTI, SNP, TLR4, TNF-α, IL17. 

Introduction

Urinary tract infection is a collective term that describes 
any infection involving any part of the urinary tract, namely 
the kidneys, ureters, bladder and urethra. The urinary tract can 
be divided into the upper (kidneys and ureters) and lower tract 
(bladder and urethra) 1. Pregnant women are more susceptible 
to UTI due to physiological changes in the urinary tract during 
pregnancy, hormonal influences, and increased of vesicoureteral 
reflux. The size of the growing uterus could add more pressure on 
the ureter, while progesterone will cause relaxation of the smooth 
muscle of ureter and decrease ureteral peristalsis. Therefore 
pregnancy itself is one of the factors which increase the risk of 2. 
The main role of the host immune system is to trigger and innate 
adaptive immune responses. Innate immunity is activated with 
the participation of pattern recognition receptors (PRRs) on the 
dendritic cells, macrophages, polymorphonuclear leukocytes 

and epithelial cells. They recognize and distinguish pathogen-
associated molecular patterns (PAMPs), related to the pathogenic 
potential of the bacterial cell walls. The most important 
distinguishing receptors are the Toll-like receptors (TLRs) 3. 
TLRs bind and become activated by different ligands, located 
on different types of microorganisms or structures. TLR4 binds 
to lipopolysaccharides (LPS) of Gram negative microorganisms 
and some other ligands of host cells surfaces. The activation 
of TLRs leads to the induction of effector genes involving 
inflammatory cytokines and, as a result, provides links between 
innate and adaptive immunity 4. A series of studies indicates that 
host genetic factors influence susceptibility to different infections  
and inflammatory diseases. Several studies have characterized 
human toll-like receptor (TLR) pathway polymorphisms that are 
associated with altered gene function and susceptibility to UTI 
5,6. For TLR4, the most extensively studied genetic variations are 
two frequently non-synonymous co-segregating SNPs (A299G/
T399I) that change the ligand-binding site of the receptor. Toll-
like receptor-4 polymorphisms are assumed to be correlated with 
risk of different types of UTI 7.
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Materials and Method

A case-control  study included  15 clinically confirmed 
UTI pregnant women with different  gestational ages, their 
ages ranged from 15 – 44 years old attended to gynecology 
consulter clinic in the Babylon teaching hospital for gynecology 
and pediatrics in Babylon province, Iraq during the period from 
January  2018 to February 2019. Thirty five apparently healthy 
pregnant women  with different gestational ages whom their urine 
culture results showed negative results and their ages had a range 
of 16 – 44 years old  were taken as a control group. General urine 
examination and urine culture were carried out for all participants 
(patients and controls). A midstream urine samples were 
collected in a sterile screw-cap containers  from all participants 
and immediately subjected to aerobic culture on MacConkey 

and Blood agar medium. General urine examination were also 
conducted for each sample. Five milliliters of venous blood was 
collected from all participants; two milliliters of which was kept 
in EDTA tube, then forwarded for human DNA extraction. The 
other three milliliters was transferred into plane tube. The latter 
was undergone centrifugation where the serum was obtained 
and preserved at-20ºC until be used. DNA was extracted from 
blood samples using ready kit (gSYNCTM DNA Mini Kit Whole 
Blood Protocol/ Geneaid/ Korea) according to the manufacturer’s 
instructions. Extracted DNA from blood samples was used in PCR 
for amplification of TLR4 gene. Two pairs of specific primers of 
TLR4 gene (table 1). PCR Mastermix (NEB/USA) was used for 
amplification of TLR4 gene. Successful PCR amplification was 
confirmed by agarose gel electrophoresis 8.

Table (1): primers used in this study.

Genes Primers sequence 5’→3’ Amplicon size (bp) Reference

TLR 4
Asp299Gly

F:   ATACTTAGACTACTACCTCCATG
R:    TTGTTGGAAGTGAAAGTAAG 213 

Zakeriet al. (2011)
TLR 4
Thr399Ile

F:TGTTATCAAAGTGATTTTGGGAGAA
R: AGGTAAATGAGGTTTCTGAGTGATAGG 185 

Restriction endonuclease digestion for TLR4 PCR  products 
(15 UTI patient, and 35 controls) was done using Hinf I  and Nco I 
endonucleases (New England Biolabs Inc./USA). Serum IL17 and 
TNF-α concentrationswere estimated according to the instructions 
provided by the manufacturing company (Elabscience /USA).

Statistical Analysis

The Statistical Package for the Social sciences (SPSS, 
version 19) was used for statistical analysis.  Numericvariables 
were presented as mean and standard deviation  while nominal 
variables were expressed as number andpercentage. student 
test was used to compare mean difference between any two 
groups in case ofnormal distribution. Odds Ratio, Chi-square 
and or corrected Ch-square tests were used for thestudy of 
associations between nominal variables.P-value was considered 
significant when it was less than or equal to0.05.Least significant 
difference-LSD test  were used to compare the means of cytokine 
concentrations among different variables.  

Results and Discusion

Types of Bacterial isolates

Patients with E. coli infection accounted for 12 (80%); other 

culture results were as follows: 2 (13.3 %) K. pneumonia, and 
only one isolate (6.7%) wasP. aeruginusa. All control subjects 
were free of infection. These results are shown in table 2.

Table (2): types of isolated bacteria in patients enrolled 
in the present study

Type of bacterial isolate Number Percentage

E. coli 12 80%

K. pneumoniae 2 13.3%

P. aeruginusa 1 6.7%

TLR4 polymorphisms and disease susceptibility 

Restriction fragment length polymorphismof PCR products 
of TLR4-A299G gene revealed only two genotypes; AA, and 
GG. In UTI  patients, the AA, and GG genotypes account for 4 
(26.7%) and 11 (73.3%) respectively, compared to 5 (14.28%) 
and  30 (85.72%) respectively, in control group. The RFLP-PCR 
products of TLR4-T399I  revealed three genotypes; CC, CT, 
and TT. In UTI patients theCC, CT, and TT genotypes account 
for 5 (33.3%), 8 (53.3%) and 2 (13.4%) respectively, compared 
to 25 CC genotypes (71.42%), and 10 TT genotypes (28.58%) 
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only in control group, table (3). Logistic regression test for 
the association of genotype with incidence of UTI in pregnant 
women revealed high significant protective association between 
GG genotype of Asp299Gly SNP in TLR4 gene and UTI in 
pregnant women (OR=0.413, 95%CI= 0.122-1.361, p=0.009). 
For the SNP Thr399Ile  in the TLR4 gene, there was asignificant 
protective association between CC genotype of Thr399Ile SNP in 
TLR4 gene and UTI in pregnant women (OR=1.0)theCT and TT 
genotypes had insignificant association with UTI (table 3).

Serum TNF-α concentration

This study found that there is a significant difference (LSD 

value 9.8pg/ml) in serum TNF-α concentration between UTI 
pregnant women infected with Gram negative bacteria and 
control group where the difference value 10.045pg/ml was higher 
than the least significant difference value (LSD), table (4). 

Serum IL17 concentration

This study found that there is a significant difference 
(LSD=26.3pg/ml) in serum IL-17 concentration between UTI 
pregnant women infected with Gram negative bacteria and 
control group where the difference value 52.011pg/ml was higher 
than the least significant difference value, table (5). 

Table (3): genotypes of SNPs Asp299Gly and Thr399Ile in patients and controls

TLR4 SNPs Cases=15
N (%)

Control=35
N (%) P-value OR (95%CI)

Asp299Gly
AA
GG

4 (26.7%)
11 (73.3%)  

5 (14.28%)
30 (85.72%)

0.009 1.0
0.413(0.122 - 1.361)

Thr399Ile
CC
CT
TT

5 (33.3%)
8 (53.3%)
2 (13.4%)

25(71.42%)
0 (0.0%)
10 (28.58%)

0.021
0.098
0.598

1.0
0.500 (0.357-0.814)
2.600(1.237-3.681)

N: number, OR: odds ratio, CI: confidence interval, TLR4: Toll-like receptor-4,  SNP: Single nucleotide polymorphism

Table (4): Mean TNF-α serum concentration in UTI patients and control

Study groups N Mean pg/ml SD pg/ml LSD value

Patients 15 68.853 20.811

9.8Control 35 78.898 19.413

Total 50 73.875 20.112

N: number, SD: standard deviation, LSD: least significant difference. 

Table (5): Mean IL-17 serum concentration in UTI patients and control

Study groups N Mean pg/ml SD pg/ml LSD value

Patients / Gram -ve 15 189.481 24.793

26.3Control 35 241.492 25.475

Total 50 250.486 25.134

N: number, SD: standard deviation, LSD: least significant difference. 

This study is in agreement with other reports found Gram 
negative bacteria particularly E.coli are the most isolates causing 
UTI in pregnant women (9),(10),(11).Although the UTI etiology 

are diverse showing the geographical variability of causative 
agents, the Gram negative bacteria, usually Enterobacteriaceae 
and specifically E. coli remains invariably predominant in 
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most regions of the world(12). It is clearly mentioned in various 
literatures that in 85% of UTI cases Gram-negative bacteria are 
the dominant etiologic agents and undoubtedly they are also the 
normal flora of the intestinal tract and rectum lying in very near 
to urethral orifice(13),(14). Furthermore, this could be the reason 
for UTI, which again was favored due to poor or unhygienic 
genital practices by pregnant women who may find it difficult to 
clean their anus properly after defecating or clean their genital 
after passing urine leading to infection by fecal contamination. 
The increased levels of amino acids and lactose in pregnancy 
encourage E. coli proliferation. This could be another reason for 
Gram negative bacteria being the dominant etiologic agent of 
UTI(15).

Results of the present study indicate that homozygous 
variant (GG)  SNP Asp299Gly  of TLR4 is reversely associated 
with the risk of UTI (Odds ratio indicates that pregnant women 
carrying this allele is 2.42 fold less likely to affect with UTI). 
This finding is in agreement with Hawn et al., (16) who found that 
TLR4_A896G is associatedwith protection from UTI in women. 
To explain these findings, Arbouret al., (17)were the first to report 
that individualswith either the Asp299Gly and/orThr399Ile 
polymorphisms had a blunted (hypo-responsiveness) response 
toward inhaled LPS.

In this study, TLR4 Thr399Ile  genotype has been observed in 
UTI pregnant women only while the genotype Ile399Ile  has been 
found in UTI patients and controls. Both genotypes (Thr399Ile  
and Ile399Ile) were with no statistically significance and showed 
no association with the development of UTI in pregnant women. 
This finding was in agreement with  Chaloob and Mohsen, (18) who 
found no association between TLR4 Thr399Ile  polymorphism 
and Trichomonasvaginalis infection in Iraqi women. It was also 
agreed to Ahmad-Nejadet al., (19) who reported that the mentioned 
genetic polymorphism correlate with neither development nor 
outcome of sepsis in patients from multidisciplinary surgical 
intensive care unit (ICU). Despite the fact that  Humansubjects 
carrying the Thr399Ile polymorphism either exhibit amilder LPS-
hyporesponsive phenotype or do not manifest itat all (17),(20),(21), 
there are multiple studies conducted in different populations 
that have linked the Thr399Ile polymorphism with different 
disease conditions for example  Goepfertmet al., (22) reported that 
Thr399Ile polymorphism have a protective role against bacterial 
vaginosis in American pregnant women. A study conducted 
by  Ajdaryet al., (23) in north Iran reported that Thr399Ile SNP 
increase the risk to infection with cutaneous leishmaniasis.

In this study, the serum TNF-α concentration in control 
group was significantly higher than patients. This finding was 
comparable with Caposselaet al., (24) who confirmed a significant 

decrease of TNF-α cytokine in chronic backpain patients 
compared to the healthy control group. Pavliceket al., reported 
that people with spinalcord injury have a lower plasma levels of 
TNF-α and othercytokines when compared with age matched able 
bodied healthycontrols. Decreased serum TNF-α cytokine levels 
in patients group could be attributed to the molecular mimicry 
mechanism of bacteria interferingwith host TLR signaling 
by Tcps (TIR domain containing proteins), through blocking 
endogenousprotein’s association. TcpC of E. coli and TcpB of 
Brucellamelitensiswere found to impair the signaling of TLRs 
and the secretionof proinflammatory cytokines IL6 and TNF-α. 
Furthermore,tcpC was associated with the severity of urinary 
tract infections.

In this work it was found that serum IL-17 levels in patients 
was significantly lower than control group. And this finding was 
along with Andelidet al., (28) who reported that levels of IL-17 
in obstructive pulmonary disease with chronic bronchitis were 
markedly lower compared to never-smoker controls. This study 
was also comparable to another study conducted by Baharlou and 
co-workers in Iran who showed that the serum concentration of 
IL-17 in patients with bladder cancer was significantly (p<0.0001) 
lower than in healthy controls. Low levels of IL-17 cytokine in 
UTI pregnant women in this study could be attributed to the 
impaired cytokines signaling due to bacterial colonization and 
infection. It’s worthy to mention that serum levels of cytokines 
are time-dependent following the initiation of infection, therefore, 
a serial examination of IL-17 at different time intervals would 
be more conclusive. Findings of this work could be artifact, 
but could also reflect complex andsystematic immunological 
interplay. Furthermore, age, sex, hormones, nutrition and BMI 
are commonlyreported to affect cytokine levels.

Conclusion

Our result suggest that E. coli is the most predominant 
causative agent of UTI during pregnancy. Polymorphism in TLR4 
Asp299Gly but not Thr399Ile has a protective role against UTI in 
pregnant women. Serum TNF-α and IL-17 levels may decrease 
during bacterial infection.
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Abstract

The drugs that are specifically used to prevent or treat bacterial diseases and kill or destroy  pathogenic 
bacteria, important note antibiotics do not kill viruses such as influenza, you should follow the guidelines in 
other words complete the entire period even if you feel better. A descriptive cross-sectional study aimed at 
assess the nursing and dentistry regarding knowledge and attitudes related to antibiotic use and resistance. 
As well as the relationship between students their knowledge and attitudes in relation to their demographic 
data. Purposive sample of (150) subject collected by a self-administrative and constructed questionnaire. 
Through the used descriptive approach statistical to analysis the distribution of study characteristics that 
includes, frequencies, percentages, mean of scores, and standard divagation; and inferential statistical 
approach data to analysis that relationship between knowledge and attitudes with demographic data include 
Chi-squared test. It shown that most of students (80%) with a high knowledge and disagreed attitudes. As 
well as, demographic data insignificant with students’ knowledge. In addition, the course and years of study 
had been significant with students attitudes at p-value <0.05.
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Introduction

Antibiotics additionally called antibacterial. The 
term antibiotic was coined from the word ‘’antibiosis’’ 
which accurately suggests that ‘’against life’’.within the 
past, antibiotic was considered to be organic compounds 
produced by one microorganism which are toxic to other 
organisms 1. Antibiotic is one category of antimicrobials, 
was the first antibiotic discovered in September (1928) 
by an English Bacteriologist, Alexander Fleming during 
an important breakthrough for life science 2. Antibiotics 
are among the foremost often prescribed medications in 

trendy medication. Some antibiotics are: ‘bactericidal’, 
which means that they work by killing bacterium. 
Different antibiotics area unit ‘bacteriostatic’, 
which means that they work by stopping bacterium 
multiplying 3. They though antibiotic typically refers to 
antibacterial, antibiotic compounds are differentiated as 
antibacterial, antifungal and antiviral to reflect the group 
of microorganisms they antagonize 4, 1. The Antibiotics 
have played monumental role in the infectious disease 
control and management since their discovery. Their use 
in both preventive and curable therapy have saved life of 
countless patients and improved patient care in general 5. 
Antibiotics (ABs) are exclusive adjuncts in the treatment 
of dental and systemic infections. Although they do 
not substitute definitive treatment, their prudent usage 
can shorten infection periods and reduce associated 
risks, such as the spread of infection to adjacent tissue 
spaces or systemic involvement 6. The World Health 
Organization defines antibiotic resistance as the ability 
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of bacteria to resist the effects of antibiotic treatment to 
which they were once sensitive 3. Antibiotic resistance 
has become a serious threat to public health. The  ability 
of a microbe to resist the consequences medication 
that when may with success treat the microbe. Several 
reasons have been proposed to explain the poor efficacy 
of treatment that leads to recurrence of infection 
and emergence of resistant types of bacteria, most 
commonly that includes unprescribed dispensing of ABs 
to adults and its excessive use by the adult community[7]

[8]. In order to understand the problem of antimicrobial 
resistance, it is useful to discuss some relevant 
concepts. First, antimicrobial resistance is ancient 
and it is the expected result of the interaction of many 
organisms with their environment. Most antimicrobial 
compounds are naturally-produced molecules, and, as 
such, co-resident bacteria have evolved mechanisms to 
overcome their action in order to survive. Thus, these 
organisms are often considered to be “intrinsically” 
resistant to one or more antimicrobials . Antimicrobial 
resistance is one of the major public health challenges 
worldwide with an impact on increasing morbidity, 
mortality and costs9 . Inappropriate use of antimicrobials 
is the most important cause of emerging resistance of 
microorganisms in the community and hospitals 10. 
High antimicrobial consumption is  that the results of 
several factors, such as  non-restrictive prescription by 
physicians, over the counter sales, lack of consistent 
policies on antibiotics usage and patient exposure to 
increasingly more resistant microorganisms[11][12]. Each 
time a new antibiotic is used extensively, a small amount 
of bacterial organisms manage to become resistant to 
the drug and those bacterial organisms develop genome 
mutations or resistant genes. These resistant bacteria 
multiply and then create a population of organisms 
resistant to antibiotics. This is how new strains of 
bacteria resistant to existent antibiotics develop and 
they are called superbugs 13. Further improveuse 
ofantibiotics and contain resistance through action like 
information campaigns, it is important totown a concrete 
understanding of the knowledge and attitudes towards 
antibiotics within among completely different groups 
of a population, like age groups, family structures( 
with or without children), etc[14]. Although antibiotics 
are prescription-only medicines in Sweden, and this 
is strictly followed, it is vital that the population is 
empowered with knowledge on how antibiotics should 
be used, as well as the risk of resistance [15]. There are  a 
risks that leftover antibiotics may could also be  taken on 

a later occasion, or given to someone else; alternatively 
people may consider buy antibiotic abroad or on-line. 
what is more, understanding antibiotics attitudes among 
the general population is also important; research shows 
that in cases where patients or patient guardians expect 
an antibiotic prescription, the likelihood that a doctor 
will provide a prescription is higher [16] .

Material and Method

A descriptive cross-sectional study aimed at assess 
the nursing and dentistry regarding knowledge and 
attitudes related to antibiotic use and resistance. As well 
as the relationship between students their knowledge 
and attitudes in relation to their demographic data.

Study Instrument

A oral consent with self-administrative and 
constructed questionnaire consist of three part includes:

Part I: Which includes (age, gender, course and 
years of study as related to study participants).

Part II: Concerned with knowledge about antibiotics 
use and side effects and resistance which composed of 
(13) items. These items are measured on 3-level type 
Liker Scale as (3) for High, (2) for moderate, and (1) 
for low.

Part III: Concerned with attitudes about antibiotics 
use which composed of (12) items measured on 4-level 
type Likert Scale as (4) for strongly agree,  (3) agree, 
and (2) for disagree, and (1) for strongly disagree.

Participants Sample:

A purposive (non-probability) sample was selected 
(150) sample that  include(76) students   from  only 
forth stage in faculty of  nursing  and (74)  dentistry 
students from only fifth stage in faculty of  dentistry at 
the Babylon University.

Setting:

The study has been conducted at collages of nursing 
and dentistry in Babylon University.

Data Analysis

Through the used descriptive approach statistical 
to analysis the distribution of study characteristics that 
includes, frequencies, percentages,  mean of scores, and 
standard divagation; and inferential statistical approach 
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data to analysis that relationship between knowledge 
and attitudes with demographic data include Chi-
squared test.

Results

Figure (1):  Age groups of study sample 

In the figure (1) the result show high frequencies 
and percent( 98%)within age groups (20-25) years old 
from two colleges.

Figure (2):  Gender of study sample 

In the figure (2) the result  show regarding to gender 
(58%) female and(42%)from two colleges.

Figure (3):  Study Course of study sample 

In the figure (3) the result  show regarding to Study 
Course (51%) nursing and(49%) dentistry.

Figure (4):  Study years of study sample 

In the figure (4) the result  show regarding to Study 
years (51%) at(4th ) stage from nursing and(49%) at(5th) 
stage from dentistry.

Figure (5): Show the Overall Knowledge

This figure reveals that the majority of (80%) of 
study participants were highly knowledge regarding 
antibiotics use and side effects and resistance.

Figure (6): Show the Overall Attitude

  This  figure reveals that the majority of (80%) of 
study participants were disagreed attitudes regarding 
antibiotics use and side effects and resistance.

Table (1): Statistical Relationship between Knowledge and Demographic Data 

Demographic data Rating
Knowledge

Total d. f  crit.
Moderate High

Age (years)

20-25 30 118 148

2
= 0.507
P-value=0.776
NS

26-30 0 1 1

31< 0 1 1

Total 30 120 150
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Gender

Male 12 51 63

1
= 0.062
P-value=0.804
NS

Female 18 69 87

Total 30 120 150

Course of Study 

Dentist 17 59 76

1
= 0.736
P-value=0.692
NS

Nursing 13 60 73

Total 30 120 150

Years of Study

5 13 61 74

1
=0.540
P-value=0.462
NS

4 17 59 76

Total 30 120 150

 Chi-square observer,  Chi-square critical, Df= Degree of freedom, P-value= Probability value, NS= non 
significant.

In the table (1), results demonstrated that there were non-significant association between subject knowledge and 
their demographic characteristics at p-value >0.05.

Table (2): Statistical Relationship between Attitudes and Demographic Data 

Demographic data Rating
Attitudes

Total
d. f  crit.

Strongly agree Disagree Strongly 
Disagree

4
= 5.040
P-value=0.283
NSAge (years)

20-25 4 119 25 148

26-30 0 0 1 1

31< 0 1 0 1

Total 4 120 26 150

Gender

Male 2 47 14 63

2
= 1.998
P-value=0.368
NS

Female 2 73 12 87

Total 4 120 26 150

Course of Study 

Dentist 1 69 6 76

2
= 11.826
P-value=0.019
S

Nursing 3 50 20 73

Total 4 120 26 150

Years of Study

5 3 51 20 74

2
=11.214
P-value=0.004
S

4 1 69 6 76

Total 4 120 26 150

 Chi-square observer,  Chi-square critical, Df= Degree of freedom, P-value= Probability value, NS= non-significant.

Cont... Table (1): Statistical Relationship between Knowledge and Demographic Data 

In the table (2), results depicts that there were non-
significant association between subject attitudes and 
their demographic characteristics at p-value >0.05. 
The course and years of study has been influenced their 
attitudes regarding antibiotics use and side effects and 
resistance at p-value <0.05. The finding in figure(1,2) 
depicts that light frequencies and percent of the nurses 
were female(58%) and high percent (98%) within age 

groups (20-25) years old from two colleges, these 
finding consist with the study which conducted in Jordan 
“A cross-sectional study on knowledge, attitude and 
behavior related to antibiotic use and resistance among 
medical and non-medical university students in Jordan”, 
which showed that the majority of respondents (97%) 
were between (18 to 25) years old and  about (60.5%) of 
constituted sample were females. In light of statistical 
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cut off point, findings reveals that the majority of study 
participants (80%) were highly knowledge regarding 
antibiotics use and side effects and resistance. Also, 
results reveals that the majority of study participants 
(80%) were disagreed attitudes regarding antibiotics 
use and side effects and resistance. These findings 
supported by 19 in India bytheir study “A comparative 
knowledge, attitude, and practice study of antimicrobial 
use, self-medication and antimicrobial resistance among 
final year students of MBBS, BDS, and BSc Nursing at 
a tertiary care hospital at Kannur” which showed that 
The predominant level of knowledge (77.5%), attitude 
(79.7%), and practice(66.2%) came to be as moderate. 
Average of KAP came out to be moderate (74.4). Also, 
in other study which conduct by 18 “Study of knowledge, 
attitude and practice amongst medical professionals 
about antimicrobial stewardship in tertiary care teaching 
hospital in India: a questionnaire based study”which 
depicts that Participants had good knowledge, positive 
attitude and followed a rational about antimicrobial 
stewardship. Although, the other study which conducted 
by 20 “ Survey on knowledge towards antibiotics among 
the nursing students” was in consisted with study 
findings that shows the students’ knowledge on side 
effects of antibiotics is very poor. However, their general 
knowledge andunderstanding on classes of antibiotics is 
just average. Inadequate knowledge of medication use 
may directly lead to overuse or patient noncompliance 
with a drug regimen, and result in serious outcomes. 
 The findings demonstrated that there were non-
significant association between subject knowledge and 
their demographic characteristics at p-value >0.05. 
As well as,  findings depicts that there were non-
significant association between subject attitudes and 
their demographic characteristics at p-value >0.05. 
the course and years of study has been influenced their 
attitudes regarding  antibiotics use and side effects 
and resistance at p-value <0.05. While in a study in 
Ethiopia at University of Gondar among undergraduate 
paramedical students concerned knowledge and attitude 
towards antimicrobial resistance. Their findings reveals 
(55%) of participants had poor knowledge about 
antimicrobial resistance It was also found that there 
was a statistically significant knowledge and attitude 
difference across the department (p-value< 0.0001) 
and (p = 0.002), respectively.  The our results disagree 
with Ethiopia findings 21. Another study support of 
the study findings in Peru “Antibiotic self-medication 
in university students from Trujillo”  which indicate 

that no association was found between antibiotic self-
medication and age (p = 0.46), economic monthly 
income (p = 0.83), knowledge level (p = 0.23), health 
sciences programs (p = 0.14). and in consist the study 
findings in college year (p = 0.15) 22.

Conclusions

Study participants with a high knowledge related to 
antibiotics use, side effects and resistance with negative 
attitudes. A Further studies that can be conducted to 
involve a national level to assess health teams in health 
institutions.
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Abstract

Determine some types of bacteria that cause urinary tract infection among type 2 diabetes mellitus patients. 
A cross-sectional study was carried out among 210 patients selected by using non probability sampling 
(purposive sampling). According to study findings females were 64.3% of the study sample, most of them 
were an elderly age, 26.2% of them had positive urine culture and Escherichia coli was the most common 
cause of UTI and then Klebsiella pneumoniae  and Staphylococcus aureus. Sensitivity tests were done to 
determine resistance of bacteria to antibiotic that used in this study and determine some of the resistance 
genes in E. coli. The gyrA gene and dfrA1 gene are found in resistance isolates of E. coli to Nalidixic acid 
and Trimethoprim respectively. 
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Introduction

Urinary tract infections are more common, more 
severe, and carry worse outcomes in patients with type 
2 diabetes mellitus. They are also more often caused by 
resistant pathogens. Various impairments in the immune 
system, poor metabolic control, and incomplete bladder 
emptying due to autonomic neuropathy may all contribute 
to the enhanced risk of urinary tract infections in these 
patients.1 Type 2 diabetes mellitus is a heterogeneous 
group of disorders characterized by variable degrees 
of insulin resistance, impaired insulin secretion, and 
increased glucose production. Patients with type 2 
diabetes mellitus are at increased risk of infections, with 
the urinary tract being the most frequent infection site.2, 

3 Factors that were found to enhance the risk for UTI 
in diabetics include age, metabolic control, and long 
term complications, primarily diabetic nephropathy 
and cystopathy.4 The spectrum of UTI in these patients 

ranges from asymptomatic bacteriuria (ASB) to lower 
UTI (cystitis), pyelonephritis, and severe urosepsis. 
Serious complications of UTI, such as emphysematous 
cystitis and pyelonephritis, renal abscesses and renal 
papillary necrosis, are all encountered more frequently 
in type 2 diabetes than in the general population. 5, 6 
Objectives of the Study: To isolate strains of bacteria 
that causes urinary tract infection among type 2 diabetes 
patients. To identify the sensitivity and resistance of 
this bacteria to antibiotics. The study also aimed at the 
identification of specific genes in E. coli responsible for 
resistance to Nalidixic acid and to Trimethoprim using 
the PCR technique.

Methodology

The study population included (210) patients with 
type 2 diabetes mellitus selected by non-probability 
sampling method (purposive sampling) in teaching 
Azadi hospital and Kirkuk general hospital.

The researcher explain the study and the objective 
to the patients and take their oral consent to participate 
in the study, then collect general information and the 
mid-stream urine specimen from the patients.

DOI Number: 10.5958/0973-9130.2019.00456.0 
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GUE: Urine specimen was centrifuged at 3000 rpm 
for 5 minutes. The supernatant then was decanted and 
the sediment suspended in the remaining urine. A single 
drop then transferred to a clean glass slide and cover 
slip was applied to direct microscopic examination 
for examination of pus cells, erythrocytes, crystals, 
bacteria and epithelial cells. Detection of pyuria was 
more readily determined by finding of >10 leukocytes 
of centrifuged urine.

Urine Culture: The recommended procedure uses 
a calibrated plastic or metal loop to transfer 1 µl of 
uncentrifuged urine to the culture medium (MacConkey 
agar with crystal violet and non-selective blood agar). 
The inoculated plates were incubated overnight at 37°C.

Diagnosis of bacteria by;

1- Morphological Examination

2-Gram Stain

3-Biochemical Tests: (Catalase test, Oxidase 
Test, Coagulase test, Carbohydrates Fermentation 
and Gas Production, Citrate Utilization Test, Urease 
(Christensen’s) Production Test, Mannitol Motility Test, 
Indole Production test). 

4-API 20 E (Analytical Profile Index System) 

5-Vitek 2 System

6-Antimicrobial Susceptibility Test (Kirby-Bauer 
disc diffusion technique) 

7-Polymerase Chain Reaction (PCR) and Gel 
Electrophoresis

Antimicrobial susceptibility testing

All of the Enterobacteriaceae isolates were tested for 
susceptibility to some antibiotic including Ampicillin, 
(Amoxicillin and Clavulanic acid), Cefoxitin, 
Ceftriaxone, Cefepime, Imipenem, Gentamicin, 
Amikacin, Tetracyclin, Doxycyclin, Chloramphenicol, 
Azithromycin, Nalidixic acid, Ciprofloxacin, 
Trimethoprim and Nitrofurantoin by standard disk 
diffusion method on Mueller Hinton agar medium. 

 DNA extraction and polymerase chain reaction 
(PCR)

Genomic DNA of all resistance isolates of E. coli was 
extracted using Wizard genomic DNA Purification kit 

(Promega, USA) as stated by manufacturer instruction. 
PCR reaction was performed to amplify gyrA gene in 
Quinolone resistant determining region (QRDR), and 
dfrA1 gene, to detect Nalidixic acid and Trimethoprim 
resistance respectively, using specific primers in table 
(I). Reaction condition was initiated by pre-denaturation 
at 95 ºC for 5 min followed by 30 cycles (95 ºC for 
30 sec; 60 ºC for 30 sec; 72 ºC for 30 sec) and final 
extension cycle (72 ºC for 7 min) for gyrA gene, and 
the same condition except annealing temperature was at 
(55 ºC for 30 sec) for dfrA1 gene. Bands on Agarose gel 
were visualized using Gel imaging system.

Table (I): The specific primers that used in PCR

Primer Seq.                                            Annealing   Product 
Size 
 Name                                                                 temp. 0C          
(bp)

gyrA-F     5`-GCT GCC AGA TGT CCG AGA T-3`                      
60            360
gyrA-R    5`-TCC GTG CCG TCA TAG TTA TCA-3`

dfrA1-F    5`-TGG TAG CTA TAT CGA AGA ATG GAG-3`        
55           425
dfrA1-R   5`-TAT GTT AGA GGC GAA GTC TTG GGTA-3`

Results and Discusion

Table (2): distribution of the study sample by their 
general information

Variables No. %

Gender 

Female 135 64.3

Male 75 35.7

Total 210 100.0

Age by years

(28-35) 7 3.3

(36-43) 26 12.4

(44-51) 44 21.0

(52-59) 67 31.9

(60-67) 50 23.8

(68-75) 13 6.2

(76-83) 1 0.5

(84-91) 2 1.0

Total 210 100.0
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No. = number, %= percentage

This table indicates that female (64.3%) more than 
male, (31.9%) of patients ages were between (52-59) 
years

 Table (3): Results of Urine Culture of the 
patients with type 2 Diabetes mellitus 

Results of Urine Culture No. %

Negative 155 73.8

Positive 55 26.2

Total 210 100.0

No. = number, %= percentage

The results of urine culture indicate that 155 (73.8%) 
of patients had negative urine culture, 55 (26.2%) of 
them had positive results.

Table (4): Types of Bacteria Present in the Urine 
Culture

Types of bacteria No. %

Escherichia coli 24 39.3

Klebsiella pneumoniae 10 16.4

Pantoea agglomerans 4 6.56

Proteus mirabilis 2 3.28

Acinetobacter baumannii 2 3.28

Klebsiella oxytoca 1 1.64

Pseudomonas aeruginosa 4 6.56

Staphylococcus aureus 8 13.1

Staphylococcus saprophyticus 2 3.28

Enterococcus faecalis 2 3.28

Streptococcus agalactiae 2 3.28

Total 61 100.0

No. = number, %= percentage

According to 55 (26.8%) of a positive culture of 
urine, the most type of bacteria found in positive culture 
were E. coli (24) (39.3%) followed by Klebsiella 
pneumoniae (10) (16.4%) and then Staphylococcus 
aureus (8) (13.1%).

Table (5): Antimicrobial susceptibility testing for E. coli

Variable AMP AMC CX CRO CPM IMI CN AK TE DXT C AZM NA CIP TMP F 

Resistant  24 24 15 15 11 - 2 1 18 14 2 10 15 9 16 3

Sensitive - - 7 9 13 24 20 22 4 8 19 14 3 14 8 21

Intermediate - - 2 - - - 2 1 2 2 3 - 6 1 - -

Total 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24

R=Resistant, S=Sensitive, I=Intermediate, AMP= Ampicillin, AMC= (Amoxicillin and Clavulanic acid), 
CRO=Ceftriaxone, CPM= Cefepime, IMI= Imipenem, CN=Gentamicin, AK=Amikacin, TE=Tetracycline, 
DXT= Doxycyclin, C=Chloramphenicol, AZM=Azithromycin, NA=Nalidixic acid, CIP=Ciprofloxacin, 
TMP=Trimethoprim, F=Nitrofurantoin, CX=Cefoxitin
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This table indicates that most of E. coli had resistant to Ampicillin, (Amoxicillin and Clavulanic acid), Cefoxitin, 
Ceftriaxone, Tetracycline, Doxycyclin, Nalidixic acid and Trimethoprim, and it was sensitive to Cefepime, Imipenem, 
Gentamycin, Amikacin, Chloramphenicol, Azithromycin, Ciprofloxacin and Nitrofurantoin.

Results of the presence of gyrA gene of 
Escherichia coli samples were fractionated on 1% 
Agarose gel electrophoresis stained with Eth.Br. 
Lane1:100bp DNA marker.

In Escherichia coli, resistance to quinolones 

frequently occurs through mutation in gyrA gene.

Results of the presence of dfrA gene of 
Escherichia coli samples were fractionated on 1% 
Agarose gel electrophoresis stained with Eth.Br. 
Lane1:100bp DNA marker. 
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E. coli are resistant to Trimethoprim by dfrA gene.

Conclusion

Females were more than males and most of patients 
were an elderly age. Quarter of the study sample had a 
positive urine culture. Escherichia coli were the most 
common causative agent of urinary tract infection then 
followed by Klebsiella pneumoniae and Staphylococcus 
aureus. There are some genes responsible of resistance 
of E. coli to Nalidixic acid and Trimethoprim.

Financial Disclosure: There is no financial 
disclosure. 

Conflict of Interest: None to declare.

Ethical Clearance: All experimental protocols 
were approved under the Department of Biology, 
College of Science, Kirkuk University, Iraq and all 
experiments were carried out in accordance with 
approved guidelines.

References

1. Nitzan O, Elias M, Chazan B, Saliba W. Urinary 
tract infections in patients with type 2 diabetes 
mellitus: review of prevalence, diagnosis, and 

management. Diabetes, Metabolic Syndrome and 
Obesity: Targets and Therapy. 2015; 8: 129

2. Boyko EJ, Fihn SD, Scholes D, Abraham L, 
Monsey B. Risk of urinary tract infection and 
asymptomatic bacteriuria among diabetic and non-
diabetic postmenopausal women. Am J Epidemiol. 
2005; 161: 557–564. 

3. Shah BR, Hux JE. Quantifying the risk of infectious 
diseases for people with diabetes. Diabetes Care. 
2003; 26: 510–513.

4. Fünfstück R, Nicolle LE, Hanefeld M, Naber KG. 
Urinary tract infection in patients with diabetes 
mellitus. Clin Nephrol. 2012; 77: 40–48. 

5. Kofteridis DP, Papadimitraki E, Mantadakis E. 
Effect of diabetes mellitus on the clinical and 
microbiological features of hospitalized elderly 
patients with acute pyelonephritis. J Am Geriatr 
Soc. 2009; 57: 2125–2128. 

6. Mnif MF, Kamoun M, Kacem FH. Complicated 
urinary tract infections associated with diabetes 
mellitus: pathogenesis, diagnosis and management. 
Indian J Endocrinol Metab. 2013; 17: 442–445.



Determination of Proinflammatory Cytokines and 
Complement in Rats With Induced Osteoarthritis

Hyam Sajjed Ghaneam1, Wafaa S. Shani1, Maha K. Al mallak1

1 Department of Biology, College of Science, University of Basrah, Basrah, Iraq

Abstract

The study was designed to evaluate the influence of induce Osteoarthritis (OA) on knee joint of experimental 
model and looking on (OA) effect as local and systemic immune response in addition to the possible role of 
Vitamin (D3) as a protective and repairing agent against (OA) complications. The results of pro-inflammatory 
cytokines, the data showed that there was a highly significant elevation in IL-6 level of OA induced rats in 
comparison with the control group. Recorded data indicated that there was a highly significant increasing 
(P ≤ 0.0001) in IL-6 level of OA induced rats in comparison with the treated rats. Results also demonstrated 
that there was an increasing in serum levels of TNF-α in OA induced in comparison with control rats(0.008) 
with a highly significant differences (P ≤ 0.0001). Statistical analysis revealed a highly significant (P ≤ 
0.0001) heightening of TNF-α in OA induced in comparable with treated rats. the serum level of TNF-α in 
treated rats was also more than those of control rats with a no significant differences (P ≤ 0.099). The study 
determined the level of complement (C3) 

Key words:.Osteoarthritis,OA,C3,Pro-inflammatory cytokines ,complement ,papain , inflammatory response, 
systemic inflammatory response.
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Introduction

Osteoarthritis (OA) is the most common chronic 
musculoskeletal disorder 1. It is leading to  activity 
limitation and absenteeism among working-age adults 
associated with a significant decline in function among 
older individuals 2. Age is the primary OA risk factor, 
and ageing-related changes also contribute to patho-
physiological changes triggering OA disease, moreover 
, other specific risk factors like obesity, altered joint 
mechanical loading, joint injury and inflammation, 
as well as genetic components many causes similar 
accelerated rate of changes to those related with 
aging 3. There are two types of osteoarthritis: primary 
and secondary, the primary osteoarthritis is a chronic 
degenerative disease which is influenced by aging, yet 
not caused by it, there are evidence that the genetic 
factors are involved in approximately 60% of all cases of 

OA ,while secondary osteoarthritis tends to appear early 
in life, based on a specific causes, usually an injuries, 
diabetes or obesity even though it has a different etiology 
from the primary form, both symptoms and pathology are 
identical 4,5. Different soluble inflammatory mediators 
have been identified in organic farming and common 
tissues fluids, including cytokines, chemokines, growth 
factors, adipokines , protaglndin. These mediators can 
be produced inside the joint by different types of cells, 
including fibroblasts, cartilage cells and residents or 
immune cell infiltration 6,7. Cytokines are among the 
most widely studied as inflammatory mediators, many 
cytokines, such as TNF, IL-1β, IL-6, IL-15, IL-17, IL-
18 and IL-21 , the leukemia inhibitor factor has been 
implicated in causing OA 3,6. One of the cytokines that 
appear to play a role in the destruction of cartilage 
during rheumatoid arthritis is (IL-6) 8. In some studies 
the increased inflammatory activity of interleukine 
(IL-6) and matrix metalloproteinase (MMP-9) was 
detected which produced by inflammatory synovial 
tissue, active cartilage cells 9. IL-6 represented as an 
important cytokine involved in degradation from the 
articular cartilage, IL-6 has multiple roles immunization 
capacity, regulating cell growth and differentiation, and 
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inflammatory induction 10.

Methodology

Experimental Animals

The present study was done on healthy adult male 
Wistar albino rats (Rattus norvegicus) age (10-14) 
weeks and the average weight (200±25) gm, which are 
breed at the animal house of the collage of Sceince, 
Al-Basra University. The animals are housed under 
suitable standard conditions with temperature (20-25) 
C°, controlled room with (12:12) hr Light : Dark cycle, 
they are isolated in plastic 18.

Samples collection after sacrificing of 
experimental rats:

All the experimental rats from each group (treated 
and control) were randomly sacrificed after being 
anesthetized with overdose of chloroform at the end 
period (28)days of the study:

Blood samples collection for studing the systemic 
inflammatory response:

After anesthesia about (4-5) ml of blood was 
collected immediately from each rat using disposale 
syringe by cardiac puncture and transfer to special tubes 
free of anticoagulant material, all the tubes leaving at 
room temperature for 30 minutes for blood clotting, 
then the clot removed by centrifuging at 3000 rpm / min 
for 10 minutes , the serum was isolated by pipette and 
put in eppendrof tubes of 1.5 ml capacity and kept at 
a temperature of (-20) C° until used for the conducing 
systemic inflammatory response.

Measurement of systemic inflammatory response

Systemic inflammatory response in all studied 
groups were estimated by measuring the levels of 
pro-inflammatory cytokines (IL-6 and TNF-α) and 
complement component C3 level.

Determination of pro-inflammatory cytokines:

IL-6 serum level determination

IL-6 in sera of all studied group (induced, treated 
and control rats) were measured by using ELISA kit 
(KOMABIOTECH,South korea,Cat. No. k0331229) 
,which  contains all the necessary reagents required for 
performing quantitative measurement of rat IL-6 levels 
from serum samples a sandwich ELISA format.

TNF-α  serum level determination by ELISA

Sera from induced, treated and control rats were 
tested for measuring serum TNF-α concentration by 
ELISA kit (.KOMABIOTECH, South Korea,Cat. No. 
k0331196).

Determination of complement (C3) level by ELISA

Serum level of C3 were measured in (induced, 
treated and control) rats by using ELISA kit 
(MyBioSource, USA, Cat. No. MBS760493) , this kit 
was based on sandwich enzyme-linked immune-sorbent 
assay technology. Anti- C3 antibody was pre-coated 
onto 96-well plates, and the biotin conjugated anti-C3 
antibody was used as detection antibodies.

Statistical analysis:

Results of the present study were analyzed 
statistically by using Minitab statistics program 
One- y ANOVA s version 16 P≤0.05 where considers 
statistically significant.

Results and Discusion

Determination of systemic inflammatory response

Determination of pro-inflammatory cytokines

Evalution of Interleukin 6 (IL-6) serum levels

 Documented data showed that there was a highly 
significant elevation (P ≤ 0.0001) in IL-6 level of OA 
induced rats (0.098) in comparison with control group 
(.041).
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Table (1) Mean concentration of (IL-6) in sera of OA induced, treated and control rats. All values was 
expressed as mean ± S.D.

Groups NO. Mean Range ± S.D S.E P. value

OA induced 35 0.098 0.079-0.121 0.004 0.0007
0.0001

0.0001          0.0001           0.005
OA treated 35 0.067 0.050-0.084 0.013 0.002

Control 19 0.041 0.034-0.049 0.009 0.002

Recorded data indicated that there was a highly significant increasing (P ≤ 0.0001) in IL-6 level of OA induced 
rats (0.098) in comparison with vitamin (D) treated rats (0.067) table (1).

Highly significant differences (P ≤ 0.0001) in IL-6 level also recorded between treated and control rats table (1).

Evalution of Tumor necrosis factor (TNF-α) serum levels:

Results demonstrated that there was an increasing in serum levels of TNF-α in OA induced rats (0.063) in 
comparable of control rats(0.008) with a highly significant differences (P ≤ 0.0001) Table (2).

Table (2) Mean concentration of (TNF-α) in sera of OA induced, treated and control rats. All values was 
expressed as mean ± S.D.

Groups NO Mean Range ± S.D S.E P. value

OA induced 35 0.063 0.029-0.088 0.0178 0.003
0.0001

                   0.0001         0.05
0.099       

OA treated 35 0.015 0.0095-0.029 0.0045 0.0007

Control 19 0.008 0.008-0.0091 0.0005 0.0001

Statistical analysis revealed a highly significant (P ≤ 0.000`) heightening of TNF-α in OA induced (0.063) in 
comparable with vitamin (D) treated rats (0.015) table (2).

Table (2) showed that the serum level of TNF-α in treated rats (0.015) was more than those of control rats (0.008) 
but without significant differences (P ≤ 0.099).

Determination of complement (C3):

Present results showed that there was an increment in serum level of C3 in OA induced rats in comparison with 
control rats (0.028) with a highly significant differences (P ≤ 0.0001) table (3).
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Table (3): Mean concentration of (C3) in sera of OA induced, treated and control rats. All values was 
expressed as mean ±S.D.

Groups NO. Range Mean ± S.D S.E P. value

OA induced 35 0.108-0.34 0.235 0.071 0.012

0.0001
                  0.0001      0.05
0.001

OA treated 35 0.061-0.099 0.078 0.011 0.001

Control 19 0.019-0.037 0.028 0.005 0.001

Highly significant differences (P ≤ 0.001) were recorded between OA induced group (0.235) and treated group 
(0.078), table (3).

Recent work observed that there was a highly 
significant differences (P ≤ 0.0001) in C3 level between 
treated rats with vitamin D3 (0.078) and control rats 
(0.005) table (3).

Osteoarthritis (OA) is the most prevalent form of 
joint disease and evolves from a local inflammatory 
response to a chronic process accompanied by 
progressive degeneration of articular cartilage (22). 
In the present study, a well-established animal model 
of OA were used, which was induced by the intra-
articular injection of papain enzyme into rat knee joints. 
Although there is justification, the available evidence 
does not support the results of clinical studies suggest 
that pain in OA is driven by complex mechanisms and 
not only through pro-inflammatory cytokines. in the 
future, treatment strategies must be designed to target 
either molecules that slow the progression of the disease 
or those that act as a pain reliever. However, there is 
still a glimmer of hope in biological agents in the future 
treatment of OA. Although the end-use of biological 
agents in organic agriculture may be different than 
originally expected, there is sufficient data to support 
the participation of key cytokines such as TNF, IL-1 and 
IL-6 in the organic farming process. Organic agriculture 
is probably the best form of organic agriculture for 
biological agents; due to supply and arthritis, the hand 
responds to biological agents that are managed regularly. 
Access to non-articular cartilage tissue in the knee or 
hip is more difficult, but many options should be sought 
to prolong the exposure of drugs, such as gene delivery, 
before considering biological agents unsuitable for OA 
treatment (23). 

Systemic inflammatory response

Pro-inflammatory cytokines and OA

OA, a disease of articular cartilage and subchondral 
bone, is induced by systemic or locally produced 
cytokines and involves an advancing destructive 
dysfunction of articular cartilage in a series of processes 
including repair and reconstruction of articular cartilage 
and osteophyte formation on the edges (24).

IL-6 and OA

IL-6 is mainly secreted by mono-macrophages, 
vessel endothelial cells, and fibroblasts, and can activate 
B cells and T cells to participate in pathophysiological 
processes including immune-remodulation, cell growth 
and differentiation, and the inflammatory response 
(25). This study showed an elevated expression of 
IL-6 in the sera of OA induced rats, possibly due to 
the IL-6 secretion from monocytes was facilitated by 
inflammatory factors including IL-1β and prostaglandin 
E as a consequence of the inflammatory response in 
the synovial tissues in OA; this suggests that elevated 
IL-6 and synovial inflammation are probably caused by 
damage of articular cartilage, which normally functions 
as a major secretion site for IL-6 the same results also 
documented by (26) in bone of OA induced patient. 
The increased presence of IL-6 in sera of OA induced 
rats were also demonstrated by (27) whom showed 
increased presence of IL-6 in synovial fluid of patients 
with symptomatic cartilage and the chondrocyte produce 
high concentration of IL-6 through regeneration. A 
significant increasing of IL-6 also showed by (28) and 
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(29) in OA patients also showed in OA induced rats 
in present work, the acceptable explanation of this 
increasing that during progression of disease, articular 
synovial inflammation produces cytokines including 
IL-1, IL-6, and TNF-α, which induce secretion of 
a cartilage-degrading proteinase such as MMP by 
chondrocytes, thus advancing the degenerative changes 
in the joints. IL-6 and TNF-α serum level were increased 
after inducing OA in present experimental model which 
also observed by (30) whom showed an increasing in 
IL-6 and TNF-α protein expression levels in articular 
cartilage of all experimental groups after treatment with 
a vitamin D the serum level of IL-6 in treated rats was 
decreased which may be indicated the resolving role of 
vitamin D in reducing the inflammatory process related 
with OA. In OA, IL-6 can stimulate chondrocytes and 
synovial cells to produce prostaglandin, collagenase, 
and metalloproteinase, which induces cartilage 
degradation. IL-6 can be secreted by chondrocytes in 
both normal individuals and OA patients, and plays an 
important role in the proliferation and metabolism of 
cartilage (31). It seems that during the disease initiation 
and progression, there is a local imbalance between the 
expression of specific cytokines, their receptors, and 
regulatory soluble receptors, which may be critical in 
the biological activity of the cytokine network, under 
these conditions, both fibroblast and synovial cells 
are activated to express MMPs and bone-associated 
cytokines that control the formation/destruction of 
articular cartilage and bone, determining the clinical 
outcome of the OA–temporomandibular joint (TMJ) 
(32, 33, 34 and 35). Significant reduction of TNF-𝛼 
levels were also insured by (44) through using a 
hyaluronic acid injections in OA patients. Present data 
recorded a rising in C3 concentration in OA induced rats 
in comparison with control rat, validating with recent 
results (45) also indicated by an ELISA analysis that the 
C3a concentration was significantly higher in synovial 
fluids from individuals with early stage osteoarthritis 
than in sera from healthy individuals, because 
complement activation occurs in synovial joints early in 
the course of osteoarthritis and persists, albeit at a lower 
level, during the late phase of osteoarthritis.

Conclusion

Statistical analysis revealed a highly significant 
(P ≤ 0.0001) heightening of TNF-α in OA induced in 
comparable with treated rats. the serum level of TNF-α 
in treated rats was also more than those of control rats 

with a no significant differences (P ≤ 0.099). The study 
determined the level of complement (C3) the results 
showed there was an increase in serum level of (C3) 
in (OA) induced rats in comparison with control rats 
(0.028) with a significant differences (P ≤ 0.05) .
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Abstract

Many data in the classification problem contain a number of additional and irrelevant attributes (genes) that 
affect the accuracy of the classification. Many evolutionary algorithms are used to determine the feature and 
reduce dimensional patterns such as particle swarm optimization (PSO), after converting it from continuous 
space to a discrete space. In this research, a method of gene selection was proposed through two consecutive 
stages: in the first stage, the fuzzy mutual information (FMI) method is used to determine the most important 
genes selected through a fuzzy model that was built based on the data size. In the second stage, the BPSO 
algorithm is used to reduce and determine a specific number of genes affecting the process of classification, 
which came from the first stage. The proposed algorithm, FMI_BPSO, describes efficiency and effectiveness 
by obtaining a higher classification accuracy and a small number of selected genes compared to other 
competitor algorithms.
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Introduction

The PSO algorithm is one of the met heuristic 
algorithms which is suggested by the researchers 
Eberhardt and Kennedy in 1995 and attracted the 
attention of many researchers around the world 1. Like 
other algorithms, this algorithm relies on communities 
formed by random solutions called particles. Each 
particle in this algorithm is associated with velocity. 
These particles fly through the search area at varying 
speeds from particle to particle and each particle has 
its own velocity and position, which can be adjusted 
according to the behavior of these particles 2. As 
the particle has the ability to change its location in 
search of a better area within the search process 3-5. In 
1997, Kennedy and Earhart developed the basic PSO 
algorithm, by transforming the search algorithm from in 
the continuous search space into discrete search space 6. 
The modified PSO algorithm works on two-dimensional 
search areas 7. The modified algorithm is called binary 

algorithm (BPSO), where particles are represented in 
binary space and the positions of these particles can take 
a binary value of  0 or 1 8. Gene selection method is a 
procedure to reduce the number of unnecessary genes 
from the original gene set 9. This method is used when 
we have a large number of genes in a dataset, where 
the method of determining the gene to take a number of 
genes necessary. The PSO algorithm is a simulation of 
the behavior of groups of fish, insects and birds that fly 
in search of food through co-operation between group 
members, which was applied by Kennedy and Eberhardt 
1995 14,15. The algorithm relies on a set of random values 
called particles. Each particle in the PSO is linked to the 
velocity and location of the object and can be modified. 
These particles move within the search space 1,16. The 
original algorithm (PSO) is described as follows: 

 

vid  =  vid  +  c1 rand () (pid − xid)  +  c2 Rand ()(pgd − xid)                                     … (1) 

xid  =  xid +  vid                                                                                                                             … (2) 

 

DOI Number: 10.5958/0973-9130.2019.00458.4 
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where 𝑐𝑐1 and 𝑐𝑐2 are positive constants, 

and rand() and Rand() are two random 

functions in the range [0,1]; Xi =
(xi1, xi2, … . , xiD) represents the ith 

particle ; Pi = (pi1, pi2, … . , piD)  

represents the best previous position  (the 

position giving  the best fitness value) of 

the ith particle; the symbol g represents 

the index of the best particle  among all the 

particles in the population; Vi =
(vi1, vi2, … . , viD) represents the rate of the 

position change(velocity) for particle i. 

The Eq. (1) explains how the velocity of 

the particles (birds, fish, insects, etc.) is 

updated dynamically and that Eq.(2) 

describes how the site is updated for 

particles. The Eq. (1) consists of three 

sections: 

i. The first section determines that the 

velocity cannot be changed 

suddenly. 

ii. The second section is the cognitive 

section which represents the 

particle's thinking itself in the flight 

experience. 

iii. The third section is the social section 

that represents the cooperation 

between particles. 

 In Eq. (1), if the sum of the three sections 

on the right side exceeds the fixed value 

determined by the user, the velocity is 

determined on this dimension to 

be∓Vmax, as its velocity has stood to a 

maximum of Vmax, to be modified by 

users. Vmax has large particles that have 

the ability to fly far to look for better 

solution areas while small Vmax 

molecules have the potential to fall into 

local boundaries and thus cannot fly and 

search for a better solution area to remain 

in the same area of solution. Normally a 

static value such as Vmax is used. But 

Vmax may dynamically improve the 

performance of the PSO. The PSO 

algorithm is simple in concept, easy to 

implement and has a computational 

efficiency. To implement the PSO 

algorithm, follow these steps: 

1. Select a group of particles with random 

locations and initial velocities on D 

dimensions in the search area. 

2. Better physical fitness assessment and 

improve the D variables of each particle. 

3. Compare particle's fitness evaluation 

with its 𝐩𝐩𝐩𝐩𝐩𝐩𝐩𝐩𝐩𝐩. If current value is better 

than 𝐩𝐩𝐩𝐩𝐩𝐩𝐩𝐩𝐩𝐩, then set 𝐩𝐩𝐩𝐩𝐩𝐩𝐩𝐩𝐩𝐩 equal to the 

current value, and 𝐏𝐏𝐢𝐢 equals to the current 

location 𝐗𝐗𝐢𝐢 in D-dimensional space. 
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4. Choose the particle with the best success 

so far, and assign its index to the variable 

g. 

5. Change the velocity and position of the 

particle according to Equations (1) and 

(2). 

6. Return to step (2) until the metering 

standard met, and the particle fitness is 

often good to reach the goal or rely on the 

largest number of repetitions [19, 20]. 

 

Binary (PSO) algorithm 

The PSO algorithm was designed to 

solve real value problems, and the PSO 

algorithm was developed to deal with 

binary (discrete) problems[21]. To extend 

PSO's true value to binary space, the most 

important part here are concepts like path, 

velocity in binary space (discrete). Both 

Kennedy and Eberhart proposed a binary 

PSO system (BPSO), which could be used 

as a research area for discrete 

problems[22, 23]. Use speed as a 

probability to determine if xid is in one 

case or in another (zero or one) state. It is 

compressed using the logistic function 

(v)  =  1 / (1 +  exp (−v)) while 

velocity is computed using the same 

equation as Eq. (1). If the randomly 

generated number inside [0,1]  is less than 

s(vid), xid will be set to 1, otherwise it will 

be set to 0 [24, 25]. The pseudo code of the 

PSO algorithm is displayed in Figure 1. 

Naïve Bayes classifier  

Naïve Bayes is one of the 

classification models that calculates the 

probabilities to which a given instance 

belongs (example) to a given category. He 

assumes that the traits (attributes) that 

form the example are conditionally 

independent in the class. In fact, Naïve 

Bayes often performs well, in terms of its 

simple structure and easy implementation. 

Given the example, which describes the 

characteristic vector(𝑥𝑥_1, 𝑥𝑥_2, … . . . , 𝑥𝑥_𝑛𝑛), 

we look for category C, which increases 

the likelihood: 

𝑃𝑃(𝑋𝑋|𝐶𝐶) = 𝑃𝑃( 𝑥𝑥1,  …  , 𝑥𝑥𝑛𝑛 ∣∣ 𝑐𝑐 ). 

By Naïve Bayes conditional autonomy 

between characteristics allows us to 

express this conditional probability P 

(X|C) as a result of probabilities [27, 28]: 

𝑃𝑃(𝑋𝑋|𝐶𝐶) = 𝜋𝜋𝑖𝑖=1
𝑛𝑛 𝑝𝑝(𝑋𝑋|𝐶𝐶).  
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Gene selection  

The gene selection method reduces the number of attributes used to describe a set of data to improve 

the performance of the algorithm[29]. In any task performed by the algorithm, the objective of the gene 

selection is to increase the accuracy of the classification and reduce the number of features used to improve 

the classification[30]. The gene determination algorithms consist of three sections: 

1. The search algorithm: looks at a subset of properties (genes), Which are part of the original genes. 

2. Evaluation function: these input and digital assessment modes. The goal of the search algorithm is to draw 

attention to this function. 

3. Classifier: this is the intended algorithm that uses the latest subset of features (i.e. it's the classification 

algorithm that chooses the most important genes required. 

Mutual information (MI) 

 The information shared between two random variables. Given variable, how much information one can 

gain about variable 𝑌𝑌, which is mutual information 𝐼𝐼(𝑋𝑋; 𝑌𝑌). 

𝐼𝐼(𝑋𝑋, 𝑌𝑌) = 𝐻𝐻(𝑋𝑋)
𝐻𝐻 (𝑋𝑋

𝑌𝑌)
                                                                                                                     … (3) 

The mutual information 𝐼𝐼(𝑋𝑋; 𝑌𝑌) will be large if two variables 𝑋𝑋 and 𝑌𝑌are closely related [23]. 

Otherwise, 𝐼𝐼(𝑋𝑋;  𝑌𝑌)  =  0 if 𝑋𝑋 𝑎𝑎𝑎𝑎𝑎𝑎 𝑌𝑌  are totally unrelated. Mainly mutual information, it has been applied to 

filter the feature setting to measure the relationship between specific features and class classifications. There 

is a classic use of information theory in many attribute ranking scales. As these statistics consist of 

information and data that record each feature and feature of Fi and build relationship with the classrooms 

[24]. And be one of the most important contributions of the relevant information theory to research in the 

selection of the advantage where the use of the information exchanged will be to evaluate this feature and in 

the following formula 𝐹𝐹will be indicated by a set of features and that class naming [25]. 

I(F, C) =  ∬ P(F, C)log P(F, C)
P(F) ∗ P(C) dfdc                                                                                  … (4) 

Some approaches evaluate the mutual information (MI) between a single feature and the class label. This 

measure is not a problem. The difficulties arise when evaluating entire feature sets [26]. The necessity for 



 Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4        1172       

evaluating entire feature sets in a multivariate way is due to the possible interactions among features. While 

two single features might not provide enough information about the class, the combination of both of them 

could, in some cases, provide significant information [27].  

𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 𝑁𝑁 𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝐵𝐵𝑣𝑣 𝑋𝑋1, 𝑋𝑋2 … 𝑋𝑋𝑁𝑁, 𝑣𝑣𝐵𝐵𝑎𝑎 𝐵𝐵ℎ𝐵𝐵 𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝐵𝐵 𝑌𝑌, the chain rule is. 

I(X1, X2, … Xn; Y)  = ∑ I(Xi;
N

i=1
Y/Xi − 1, Xi − 2, … x1)                                                                           . . . (5) 

𝑓𝑓𝑣𝑣𝐵𝐵𝐵𝐵𝐵𝐵𝑣𝑣𝑣𝑣(𝑋𝑋𝑣𝑣) = 𝐼𝐼(𝑋𝑋𝑣𝑣, 𝐶𝐶)                                                                                                                    … (6) 

The method used to calculate the information exchanged is to measure entropy and replace it in the form of 

information exchanged. Where information exchanged is an appropriate criterion for selecting items. It is 

possible to define the information exchanged is a measure to reduce the uncertainty about category labels, 

because of knowledge of characteristics and characteristics of the data set, where the fitness function is 

maximizing the mutual information value [28]. 

The proposed algorithm  

The proposed method FMI _BPSO consists of two basic phases. In the first stage, the fuzzy mutual 

information (FMI) method is used to determine the most important genes based on a fuzzy Mamdani model 

created by relying on two input variables that represent the size of the sample data and the number of genes per 

sample. Three linguistic variables (high, mean and low) were selected for both input and output. The output 

range was also fixed between (10-50) to select the number of genes arranged by the MI method and which will 

be submitted to the second phase. In the second stage, the BPSO algorithm is used to reduce and determine a 

specific number of genes, which came from the first stage. The fitness function (FF) used in the BPSO method 

to evaluate individual particle positions is as follows: 

0.2* 0.8* ,qFF C
p q

 
    

                                                                                        … (7) 

Where C the accuracy of the classification model is, q is length of selected gene subset, p  is the total number 

of features. 

The vector for all gene selection can be shown in Figure 3. The vector includes a string of binary values of 0 

and 1 represents a subset of genes. 
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The second phase of the proposed algorithm FMI_BPSO focuses on the BPSO, specifically the wrapper in 

feature selection. After obtaining the most important genes through the FMI method, these genes are introduced 

into the BPSO algorithm to be reduced as a second stage. A specific number of features arranged using the BPSO 

algorithm are adopted and selected in the final classification operation using the Naive Bayes classifier. Figure4 

presents a detailed flowchart of the proposed FMI_BPSO framework.  

Experimental results 

The proposed algorithm FMI_BPSO is evaluated, and its interest is compared with the other competitor 

algorithms.   

Evaluation criteria 

The classification performance of the methods used was measured by Mathew’s correlation coefficient 

(MCC), specificity (SP), sensitivity (SE) and classification accuracy (CA). The criteria used are defined as 

follows: 

TP+TN= 100%
TP+FP

A
+FN+TN

C                                                                                         … (8) 

TPSE= ×100%
TP+FN

                                                                                                       … (9) 

TNSP= ×100%
FP+TN

                                                                                                     … (10) 

where TP, FP, TN, and FN be the numbers of true positive, false positive, true negative and false negative of 

the confusion matrix, respectively, where the higher valuation criteria represent a strong rating performance. 
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Table 1: Description of the used datasets.

Dataset # Samples # Features Target class

Breast
Leukemia
Prostate
Ovarian

168
76
102
253

2906
7130
12601
15155

2
2
2
2

Table 2: Classification performance on average of the algorithms used over 20 partitions (where the 
number in parentheses is the standard error).

Datasets Methods Training dataset Testing 
dataset

# selected 
descriptors CA SE SP MCC CA

Breast FMI-BPSO 13.65
(0.2497)

0.9357 
(0.0806) 0.9890 (0.0828) 0.9151 

(0.1361)
0.8981 
(0.1841)

0.9425 
(0.0258)

BPSO 494.95
(0.2528)

0.9071
(0.0911)

0.9783
(0.0985)

0.8718
(0.1548)

0.8485
(0.1961)

0.9134 
(0.0269)

BGA 401.85
(0.3108)

0.9131
(0.0870)

0.9753
(0.0872)

0.8847
(0.1437)

0.8826
(0.1870)

0.9175
(0.0285)

Leukemia FMI-BPSO 14.3 (0.2693) 0.9500 
(0.0742) 0.9389 (0.0710) 0.9130 

(0.1282)
0.9325 
(0.1654)

0.9205 
(0.0461)

BPSO 465.95
(0.3086)

0.9000
(0.0789)

0.9222
(0.0750)

0.8682
(0.1496)

0.8830
(0.1749)

0.9116
(0.0506)

BGA 397.05 (0.3621) 0.9289
(0.0821)

0.9289
(0.0735)

0.8940
(0.1862)

0.8527
(0.2086)

0.8949
(0.0471)

Prostate FMI-BPSO 18.2 (0.3071) 0.9880 
(0.0790) 0.9666 (0.1167) 0.9104 

(0.0813)
0.9749 
(0.1508)

0.9429 
(0.0344)

BPSO 483.15
(0.3170)

0.9441
(0.0821)

0.9027
(0.1267)

0.8896
(0.1451)

0.9186
(0.1647)

0.9279
(0.0354)

BGA 399.2500
(0.3230)

0.8880
(0.0871)

0.9533
(0.1310)

0.8458
(0.1240)

0.9627
(0.1654)

0.9299
(0.0364)

Ovarian FMI-BPSO 14.2 (0.2608) 0.9841 
(0.0115) 0.9822 (0.0168) 0.9865 

(0.0211)
0.9664 
(0.0246)

0.9795 
(0.0074)

BPSO 474
(0.2721)

0.9435
(0.0244)

0.9473
(0.0293)

0.9375
(0.0355)

0.8787
(0.0538)

0.9340
(0.047)

BGA 383.55
(0.3021)

0.9548
(0.248)

0.9658
(0.0258)

0.9320
(0.0403)

0.8992
(0.0541)

0.9366
(0.0096)
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Figure 1: The pseudo code of the BPSO algorithm. 

Figure 2: Filter control strategy

Figure3: A sample of the gene subset solution.
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Figure 1: The pseudo code of the BPSO algorithm. 

 

 

START 

for each particle(0)Vand velocities (0)XCreate an initial position         

       Set iteration t=0 

      Repeat 

                Compute fitness function for each individual of swarm 

START (perform BPSO operation) 

from Eq. (1) ( 1)V t Compute                            

from Eq. (2) ( 1)X t Compute                            

                END 

 1t t Set                   

     Until termination criteria satisfied 

END 

Return the best subset of genes found by the swarm 

14 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Filter control strategy 

 

 

 

 

 

 

 

Classifier 

Search 
algorithm  

Evaluation 
function 

Selected 
gene 

All genes 



 Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4        1176       

Figure 4: The architecture of the proposed FMI_BPSO 
algorithm. Conclusion

This study has proposed a BPSO algorithm with 
FMI to improve the classification performance by 
relying on a subset of important genes of the dataset. 
A Naïve Bayes classifier was used to classify the data 
obtained from all algorithm. Results obtained from 
the FMI-BPSO are compared with BPSO and BGA 
in Table2.  Experimental results with the four datasets 
suggest that the proposed algorithm, FMI-BPSO, has 
a better classification performance with a few selected 
genes.

Financial Disclosure: There is no financial 
disclosure. 

Conflict of Interest: None to declare.

Ethical Clearance: All experimental protocols 
were approved under the Department of Mathematics, 
University of Mosul, Iraq and all experiments were 
carried out in accordance with approved guidelines.

References

1. TS Babu, JP Ram, T Dragičević, M Miyatake, F 
Blaabjerg, N Rajasekar. Particle swarm optimization 
based solar PV array reconfiguration of the 
maximum power extraction under partial shading 
conditions,” IEEE Transactions on Sustainable 
Energy. 2018; 9: 74-85.

2. S. Cheng H, Lu X, Y Shi. A quarter century of 
particle swarm optimization. Complex & Intelligent 
Systems. 2018.

15 

 

 

 

 

 

           

 

 

  

 

 

 

Figure 4: The architecture of the proposed FMI_BPSO algorithm. 

 

 

 

 

Start 

Data sets 

 Training set 

Testing set 

Use the FMI to apply filter gene selection 

Use the BPSO to apply wrapper gene selection 

Accuracy rate of 
testing set 

 meet-ending 
condition? 

Yes 

No 

Stop 

3. S Dutta, S Singh. Optimal rescheduling of 
generators for congestion management based on 
particle swarm optimization. IEEE Transactions on 
Power Systems. 2008; 23: 1560-1569.

4. S Rafi, A Kumar, GK. Singh. An improved particle 
swarm optimization method for multirate filter bank 
design. Journal of the Franklin Institute. 2013; 350: 
757-769.

5. Rezaee J. Enhanced leader particle swarm 
optimisation (ELPSO): An efficient algorithm for 
parameter estimation of photovoltaic (PV) cells and 
modules. Solar Energy. 2018; 159: 78-87.

6. LY Chuang, JH Tsai CH. Binary particle swarm 
optimization for operon prediction,” Nucleic Acids 
Res. 2010; 38: e128.

7. AH El-Maleh, AT. Sheikh, SM Sait. Binary particle 
swarm optimization (BPSO) based state assignment 
for area minimization of sequential circuits,” 
Applied Soft Computing. 2013; 13: 4832-4840.

8. Taşgetiren MF, YC Liang. A binary particle swarm 
optimization algorithm for lot sizing problem,” 
Journal of Economic and Social Research. 2003; 
(5): 1-20.

9. Zaffar M, K Savita, MA Hashmani, SS Rizvi. 
A Study of Feature Selection Algorithms for 
Predicting Students Academic Performance,” 
INTERNATIONAL JOURNAL OF ADVANCED 
COMPUTER SCIENCE AND APPLICATIONS. 
2018; 9: 541-549.

10. LY Chuang, CH. Yang, and J.-C. Li, “Chaotic maps 
based on binary particle swarm optimization for 
feature selection,” Applied Soft Computing, vol. 11, 
pp. 239-248, 2011.

11. M. Dash and H. Liu, “Feature selection for 
classification,” Intelligent data analysis, vol. 1, pp. 
131-156, 1997.

12. B. Xue, M. Zhang, and W. N. Browne, “Particle 
swarm optimization for feature selection in 
classification: A multi-objective approach,” IEEE 
transactions on cybernetics, vol. 43, pp. 1656-1671, 
2013.

13. Estévez PA, M Tesmer, CA Perez, JM Zurada. 
Normalized mutual information feature selection. 



1177        Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4                  

IEEE Transactions on Neural Networks. 2009; 20: 
189-201.

14. Kennedy J. Particle swarm optimization,” in 
Encyclopedia of machine learning, ed: Springer. 
2011; 760-766.

15. Hall MA. Correlation-based feature selection for 
machine learning.1999.

16. Qasim OS, ZY Algamal. Feature selection using 
particle swarm optimization-based logistic 
regression model. Chemometrics and Intelligent 
Laboratory Systems. 2018; 182: 41-46.

17. Shi Y, RC Eberhart. Empirical study of particle 
swarm optimization,” in Evolutionary computation, 
Proceedings of the 1999 congress on, 1999, pp. 
1945-1950.

18. R Thangaraj, M Pant, A Abraham, P Bouvry, “Particle 
swarm optimization: hybridization perspectives and 
experimental illustrations,” Applied Mathematics 
and Computation. 2011; 217: 5208-5226.

19. Z Wu, W Gu, R. Wang, X. Yuan, W Liu. Economic 
optimal schedule of CHP microgrid system using 
chance constrained programming and particle 
swarm optimization,” in Power and Energy Society 
General Meeting.2011; 1-11.

20. Yoshida H, K Kawata, Y Fukuyama, S Takayama, 
Y Nakanishi. A particle swarm optimization for 
reactive power and voltage control considering 
voltage security assessment,” IEEE Transactions on 
power systems. 2000; 15: 1232-1239.



Angiopoietin-like protein-2 and IL-17 Association with Liver 
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Abstract

Hepatitis is an inflammation of the liver with condition can be self-limiting or can progress to fibrosis 
(scarring), cirrhosis or liver cancer. Angiopoietin-like protein 2 (Angptl2) is a mediator of chronic 
inflammation that contributes to extracellular matrix remodeling. This study aims to explore the predictive 
value of Angptl2 as a novel biomarker of liver histology and evaluate the association of Angptl2 and IL-17 
with the degree of liver fibrosis. Hepatitis B patients with normal to minimally raised ALT were recruited. 
Serum Angptl2 and IL-17 levels were detected by using commercial ELISA kit. Liver histology was 
evaluated by the Ishak scoring system. A highly significant increase of ANGPL2 and IL-17 were observed 
in sera of chronic hepatitis B patients in comparison to that of control group, while non-significant increases 
of ANGLP2 and IL-17 with fibrosis stages in chronic hepatitis B were indicated. Angptl2 and IL-17 were 
found to be increased with increasing degrees of liver fibrosis. This suggests that ANGPL2 and IL-17 may 
not only induce the inflammation, but also contribute to disease progression of fibrosis and chronicity.

Keyword: fibrosis, IL-17, Angiopoietin-like protein 2,hepatitis and liver.

Introduction

Infection with hepatitis B virus (HBV) remains an 
important global public health problem with significant 
morbidity and mortality 1. Approximately one-third of 
the world’s population have serological evidence of past 
or current infection with hepatitis B and approximately 
350–400 million people are chronic Hepatitis B surface 
antigen (HBsAg)  carriers 2. Liver biopsy continues to 
play an important role in the diagnosis and management 
of patients with chronic hepatitis 3,4. however, 
limitations of this procedure include invasive nature, 
cost, risk of serious complications and sample errors 
which is present in about 20% of liver biopsies, it may 
miss advanced fibrosis in 30% of patients, pain which 
is the most frequent risk of percutaneous liver biopsy, 
bleeding which is encountered in one per 1000 liver 
biopsies, infection, trauma to internal organs and death 

5,6. These limitations of liver biopsy make it unsuitable 
as first-line test to screen liver fibrosis in CHB patients 6. 
Therefore, the recent focus has been on developing new 
predictive models of fibrosis, including Serum markers 
of liver fibrosis and non-invasive predictive models 
of fibrosis which can evaluate fibrosis specifically in 

HBV patients due to high applicability, inter-laboratory 
reproducibility, wide availability for repeated assays, and 
limited cost 7. Angiopoietin-like proteins (ANGPTL) are 
structurally similar to the angiopoietin family proteins 
which contain both N-terminal coiled-coil domain and 
C-terminal fibrinogen like domain 8. It is a glycosylated 
protein of 493 amino acids, of 57 kDa (64 kDa with the 
glycosylations) 8. It is expressed in many tissues and is 
secreted in the systemic circulation 9,10. Angiopoietin-
like proteins 2 is a multifaceted protein, displaying both 
physiological and pathological functions 11, 12. IL17A 
has been characterized as a major effector cytokine that 
is secreted by Th17 cells 13. There are six members in 
the interleukin 17 (IL-17) cytokine family, including 
IL-17A (commonly referred to as IL-17), IL-17B, IL-
17C, IL-17D, IL-17E (also known as IL-25) and IL-
17F(14).IL-17 is upregulated in the lesions of patients 
with different chronic inflammatory diseases, such as 
pulmonary infection 15, psoriasis 16, inflammatory bowel 
disease 17 (Molet S et al, 2001), and rheumatoid arthritis 

18,19. 
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Materials and Method

The study consists of 44 patients with hepatitis B 
attending from gastroenterology and hepatology teaching 
hospital. The laboratory work up for diagnosis was 
performed in the hospital laboratory, for the period from 
(October 2017 to May 2018). A 44 healthy subjects with 
match sex and age were included in the present study. 
Patients with the following conditions were excluded 
from the study: presence of other types of viral hepatitis 
(hepatitis A, C, E, D), Alcoholic and nonalcoholic fatty 
liver disease, Chronic kidney disease, Cardiovascular 
diseases, Infection with human immunodeficiency virus, 
Hereditary liver diseases, Diabetes, Obesity, Rheumatoid 
arthritis. Clinical data, including age, gender, and body 
mass index (BMI), and report of liver biopsy.The study 
was done by measurement of the serum Angiopoietin-
like protein 2 and interleukin-17 by ELISA and Serum 
(aspartate aminotransferase, alanine aminotransferase, 
alkaline phosphatase, total bilirubin, direct bilirubin, 
platelet count and albumin) by spectrophotometer. 

Results and Discusion

The levels of aspartate aminotransferase, alanine 
aminotransferase, alkaline phosphatase, total bilirubin, 
direct bilirubin, platelet count and albumin in patients 
of hepatitis B were measured in the present study and 
compared to that level in controls group. The results 
indicated a highly significant increase of AST, ALT, ALP, 
TBI, DBI (P< 0.01) in sera of hepatitis B in comparison 
to that of control group while highly significant decrease 
of PLT and ALB (P< 0.01) were observed in sera of 
hepatitis B in comparison to that control group. Serum 
Angiopoietin-like protein 2 and Serum Interleukin-17 
was measured for studied groups by using ELISA 
method. The result demonstrated a highly significant 
increase (P≤0.01) of Angiopoietin-like protein-2 and 
Interleukin-17 in sera of chronic hepatitis B patients in 
comparison to that of control group (Table 1). Also the 
results were analysis depending on fibrosis stage where 
the first sub group was F1 stage, second sub group was 
the F2 and sub group third was (F3-F4). The results 
indicated a significant increase of AST, ALT, ALP and 
DBI as well as a significant decrease in PLT in sera of 
HBV in difference stages of liver fibrosis compared 
to control group while a non-significant decrease of 
TBI and ALB were observed. The data analysis of 
ANGPL2 and IL-17 according to fibrosis stages of 
chronic hepatitis B indicated a non-significant increase 

of ANGPL2 with fibrosis stage as shown in (Table 2). 
Table3 shows the differences value of biochemical 
variable between subgroup of chronic hepatitis B where 
the results indicated non-significant differences were 
observed of IL-17 all stages, ANGPL2 result indicated a 
significant difference between early stage and last stages. 
Receiver operating characteristic (ROC) curve analysis 
was applied to assess the optimal diagnostic (ANGPL2 
and IL-17 value) for liver fibrosis of hepatitis B patient, 
“Furthermore, a ROC curve was created, from which 
area under the ROC curve (AUROC), (specificity), 
(sensitivity) (Figure 1) and (Figure 2). The AUC values, 
sensitivity, and specificity of serum Angiopoietin-like 
protein 2 and Interleukin-17 levels were shown in Table 
4. The indications for antiviral treatment of hepatitis 
B were at a long time generally based mainly on the 
combination of three criteria: serum HBV DNA levels, 
Liver function tests and severity of liver disease. Alanine 
aminotransferase and aspartate aminotransferase 
commonly misnamed “Liver function tests” are actually 
“Liver damage tests”, as they are released from damaged 
cells. Taken together, they yield much more information 
than each one alone 28. In acute hepatocellular injury, 
serum AST levels usually rise immediately, reaching a 
higher level than ALT initially, due to the higher activity 
of AST in hepatocytes and its release with liver injury. 
Within 24 to 48 hours, particularly if ongoing damage 
occurs, ALT will become higher than AST, because of 
its longer plasma half-life. In chronic hepatocellular 
injury, ALT is more commonly elevated than AST 29. 
Chronic HBV infection is also frequently asymptomatic 
and is sometimes discovered because of an elevated ALT 
level identified upon routine blood testing. Among HBV 
patients, the level of ALT is associated with progression 
of liver disease and development of morbidity 29. The 
ratio of AST to ALT changes as fibrosis develops. As 
fibrosis progresses, the AST/ALT ratio increases and 
becomes greater than one after cirrhosis has developed 
in most cases. The reason why the AST is more elevated 
than ALT with progression of fibrosis is uncertain 
but may be either because of increased production, 
such as mitochondrial release, or a relatively reduced 
clearance 30. AST, ALT, ALP, TBI and DBI of the 
present study (Table 1) indicated a highly significant 
in sera of hepatitis B patient in comparison to that of 
control group, and serum AST, ALT and ALP was a 
significant association with fibrosis stage was observed, 
while a non-significant increase of total bilirubin was 
observed with stages of liver fibrosis (Table 2). In the 
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present study highly significant decrease of PLT was 
observed in hepatitis B patient compared to control 
group (Table 1), also highly significant association with 
fibrosis stage was observed (Table 2). Plasma albumin 
concentration is the result of the balance between 
albumin synthesis, exchange between intravascular 
and interstitial compartments, albumin degradation by 
catabolism, and renal or intestinal loss. Serum albumin 
concentration has prognostic significance. In present 
study highly significant decrease of ALB was observed 
in HBV patient compared to control group (Table 1). 
While a non-significant decrease association was 
observed with fibrosis stage (Table 2). Chronic (but not 
acute) acidosis and proinflammatory cytokines such as 
tumor necrosis factor (TNF)-α, interleukin (IL)-6 and 
-1β inhibit albumin synthesis. Degradation of albumin 
can occur in any tissue, but the majority occurs in the 
liver, kidney and muscle. Liver biopsy is the reference 
procedure for liver fibrosis evaluation; however, 
limitations of this procedure include invasive nature, 
cost, risk of serious complications and sample errors 

which is present in about 20% of liver biopsies, it may 
miss advanced fibrosis in 30% of patients, pain which 
is the most frequent risk of percutaneous liver biopsy, 
bleeding which is encountered in one per 1000 liver 
biopsies, infection, trauma to internal organs and death, 
5,6. These limitations of liver biopsy make it unsuitable as 
first-line test to screen liver fibrosis in CHB patients 6. A 
highly significant increase of Angpl2 was demonstrated 
in sera of chronic hepatitis B patients in comparison to 
that of control group (Table1). Meanwhile a significant 
difference of Angpl2 was observed between stage 
fibrosis (F1-F2) and stage fibrosis (F3-F4) also between 
stage fibrosis (F1) and stage fibrosis (F3-F4) (Table 3). 
A highly significant increase of IL-17 in sera of hepatitis 
B patients was observed in comparison to that of control 
group (Table 1), while a non-significant increase 
according to fibrosis stages hepatitis B was indicated 
(Table 2). Agreement with Zhang JY et al and Yang 
B et al studies which found that IL-17 expression was 
significantly elevated in the livers of CHB and acute-
on-chronic liver failure patients, as compared to healthy 
controls group 26. 

Table 1: Mean value ± SD of aspartate aminotransferase, alanine aminotransferase, alkaline phosphatase, 
total bilirubin, direct bilirubin, platelet count, albumin, Angiopoietin-like 2 and Interleukin-17 in patients of 
hepatitis B and control groups.

HBV patients Healthy control
P value

Mean±SD (Range) Mean±SD

(AST) Aspartate aminotransferase 
(IU/L)

37.14±16.60
(16-89)

26.14±5.63
(16-37) 0.0001*

(ALT) Alanine aminotransferase 
(IU/L)

43.45±19.52
(19-100)

32.55±7.38
(20-49) 0.001*

(ALP) Alkaline phosphatase (IU/L) 91.84±42.59
(48-279)

70.55±12.89
(50-97) 0.002*

(TBI) Total bilirubin (mg/dl) 0.66±0.69
(0.24-4.91)

0.44±0.21
(0.08-0.93) 0.0001*

(DBI) Direct bilirubin (mg/dl) 0.16±0.17
(0.03-1.14)

0.04±0.04
(0.01-0.15) 0.0001*

(PLT) Platelet count (10^3/uL) 231.48±74.75
(110-350)

326.64±41.75
(238-409) 0.0001*
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(ALB) Albumin (g/dl) 3.70±0.52
(2.30-4.80)

4.26±0.29
(3.60-4.80) 0.0001*

(ANGPL2) Angiopoietin-like 2 
(ng/ml)

1.356±0.773
(0.103-2.867)

0.609±0.582
(0.041-1.926) 0.0001*

(IL-17) Interleukin-17 (pg/ml) 14.46±4.49
(7.12-26.78)

10.53±3.33
(3.90-16.78) 0.0001*

*high Significant difference between two independent means using Students-t-test at 0.01 level.
*Significant difference between two independent means using Students-t-test at 0.05 level.

Table 2: Mean value ± SD of aspartate aminotransferase, alanine aminotransferase, alkaline phosphatase, 
total bilirubin, direct bilirubin, platelet count, albumin Angiopoietin-like 2 and Interleukin-17 in patients of 
hepatitis B and difference stages of liver fibrosis.

F1 F2 F3&4 P value

(TBI) Total bilirubin (mg/dl) 0.500±0.151 0.521±0.198 0.981±1.162 0.110

(DBI) Direct bilirubin (mg/dl) 0.101±0.026 0.106±0.030 0.264±0.281 0.014*

(AST) Aspartate aminotransferase 
(IU/L) 28.583±7.669 36.444±14.18 45.357±21.3 0.032*

(ALT) Alanine aminotransferase(IU/L) 32.917±10.379 40.333±15.82 56.500±23.3 0.004*

(ALP) Alkaline phosphatase (IU/L) 78.917±15.963 80.500±20.35 117.500±64 0.020*

(PLT) Platelet count (10^3/uL) 283.500±53.02 255.167±62.5 156.429±40 0.0001*

(ALB) Albumin (g/dl) 3.833±0.403 3.751±0.594 3.514±0.485 0.257

(ANGPL2) Angiopoietin-like 2 (ng/ml) 1.028±0.914 1.301±0.823 1.708±0.385 0.073

(IL-17) Interleukin-17 (pg/ml) 12.895±3.870 14.218±4.527 16.097±4.67 0.187

*Significant difference among three 
independent means using ANOVA test at 
0.05 level.

Cont... Table 1: Mean value ± SD of aspartate aminotransferase, alanine aminotransferase, alkaline 
phosphatase, total bilirubin, direct bilirubin, platelet count, albumin, Angiopoietin-like 2 and Interleukin-17 
in patients of hepatitis B and control groups.
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Table 3: Laboratory parameters and serum markers amongst stages of liver fibrosis in patients of hepatitis 

F1 x F2 F1 x F3&4 F2 x F3&4 F1-2 X F3-4

 Aspartate aminotransferase (IU/L) 0.091 0.017** 0.167 0.023*

Alanine aminotransferase (IU/L) 0.165 0.004** 0.026* 0.002**

Alkaline phosphatase (IU/L) 0.822 0.056 0.029* 0.005**

Total bilirubin (mg/dl) 0.763 0.169 0.108 0.035*

 Direct bilirubin (mg/dl) 0.598 0.057 0.024* 0.003**

Platelet count (10^3/uL) 0.208 0.0001** 0.0001** 0.0001**

Albumin (g/dl) 0.677 0.084 0.237 0.110

 Angiopoietin-like 2 (ng/ml) 0.401 0.018** 0.098 0.038*

Interleukin-17 (pg/ml) 0.414 0.072 0.260 0.098

**Significant difference between two independent means using Students-t-test at 0.01 level, and *Significant difference between 
two independent means using Students-t-test at 0.05 level

Table 4: Angiopoietin-like protein-2 and Interleukin-17 levels distinguish different stages of fibrosis as 
measured by area under the curve value

Test Result Variables Accuracy Cut point
Sensitivity Specificity

(ANGPL2) Angiopoietin-like 2 (ng/ml) 69 0.6574 75.0 63.6

(IL-17) Interleukin-17 (pg/ml) 71.5 10.898 79.5 63.6

Figure 1: Receiver operating characteristic curves of serum Interleukin-17 to predict liver fibrosis in the case control.
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Figure 2: Receiver operating characteristic curves of serum Angiopoietin-like protein 2 to predict liver fibrosis in the case 
control.

Conclusion

Angptl2 and IL-17 were found to be increased 
with increasing degrees of liver fibrosis. This suggests 
that ANGPL2 and IL-17 may not only induce the 
inflammation, but also contribute to disease progression 
of fibrosis and chronicity.
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Abstract

The ginger rhizomes were washed with clean sterile distilled water and allowed to air-dry for one hour, then 
the outer covering of the ginger were manually peeled off and the ginger was washed again than 20g of fresh 
ginger rhizomes were blended into fine powder and soaked in 100ml of distilled water for 24 hr .The pulp 
obtained was left in a clean, sterile glass container and shaken at 150 rpm for 8 hr vigorously to allow for 
proper extraction and it was filtered using asterile muslin cloth. The first step is to prepare stock solution 
by weighing 40 mg from the dry extract and dissolving in 1 ml of water to obtain the 5% (50 mg/ml) in 
stock solution. The antibacterial activity of ginger extract was showed a highly significant activity against 
the Staphylococcus. It was record as 36 mm inhibition for Staphylococcus of 100mg/ml concentration. 
While in 50mg/ml and 40mg/ml concentration were record 32mm and 30mm inhibition for Staphylococcus 
respectively on the muller hinton agar. The antibacterial activity of ginger extract was showed a highly 
significant activity against the Streptococcus. It was record as 30 mm inhibition for Streptococcus of 100mg/
ml concentration. 
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Introduction 

The increased usage of antibiotics has induced 
microorganisms to acquire resistance factors which have 
become a burning predicament 1. As a result there is an 
urgent need to find the alternative of chemotherapeutic 
drugs in diseases treatment particularly those of plants 
origin which are easily available and have considerably 
less side effects 2. The use of higher plants and their 
extracts for treating the infectious diseases has long 
been practiced in many parts of the world 3.  The plant 
derived medicines may be used in many different forms 
including: powder, liquid or mixtures which could be 
raw or boiled such as, liniments, ointments and incisions 
4. Ginger (Zingiber officinale) is a medicinal plant that 
has been widely used all over the world, since antiquity, 
for a wide array of unrelated ailments including arthritis, 
cramps, rheumatism, sprains, sore throats, muscular 
aches, pains, constipation, vomiting, hypertension, 

indigestion, dementia, fever and infectious diseases 5. 
Ginger has direct anti-microbial activity and thus can 
be used in treatment of bacterial infections 6. Ginger 
belongs to Zingiberaceae family 7. The Zingiberaceous 
plants have strong aromatic and medicinal properties 
and are characterized by their tuberous or non-tuberous 
rhizomes 8. Ginger is relatively inexpensive due to 
their easy availability, universally acceptable and well 
tolerated by the most people. Ginger (Zingiber officinale) 
is member of the zingiberaceae family of plant that 
include cardamom and turmeric. The strong aroma of 
ginger is the result of pungent ketones including gingerol 
9. The medicinal use of ginger rhizome dates 2,500 
years in china and India, where it was prescribed to treat 
headaches, nausea, rheumatism and colds 10. Ginger 
has been shown to have antimicrobial activity against 
pathogenic bacteria such as Escherichia coli, Proteus 
sp., staphylococci, streptococci and Salmonella 11,12. 
The ginger has theSince the introduction of antibiotics 
there has been tremendous increase in the resistance of 
diverse bacterial pathogenes 13. The enterococci have 
intrinsic resistance to multiple antimicrobials, most 
drug resistance in enteric bacteria is attributed to the 
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wide spread transmission of resistance plasmid among 
different genera 14. The aim of the present study was to 
investigated the effect of ginger on Staphylococcus and 
Streptococcus.

Materials and Method

Study materials

Ginger (Zingiber officinale) used in this study were 
purchased from the local markets of Kerbala city. For 
determining the antimicrobial activity of the ginger 
extracts following two bacterial species were used: 
Staphylococcus and Streptococcus was diagnosed by Al 
Hussein hospital of Kerbala. 

Preparation of inoculum  

The inoculum should be adjusted so that 5× 104 
CFU of (Staphylococcus and Streptococcus) were 
applied to the plates. Touch at least four morphological 
similar colonies with a sterile loop, transfers the growth 
in to nutrient broth and an overnight broth culture was 
stored until visible turbidity is equal to or greater than 
the 0.5  McFarland standard. Then adjusted the density 
of the organisms suspension prepared to equal that of 
0.5 McFarland standard   by adding sterile distilled 
water, and then compare the test and standard against a 
white background with a contrasting black line. 

Extract of Ginger

The ginger rhizomes were washed with clean sterile 
distilled water and allowed to air-dry for one hour , then 
the outer covering of the ginger were manually peeled 
off and the ginger was washed again than 20g of fresh 
ginger rhizomes were blended into fine powder and 
soaked in 100ml of distilled water for 24 hr .The pulp 
obtained was left in a clean ,sterile glass container and 
shaken at 150 rpm for 8 hr vigorously to allow for proper 
extraction and it was filtered using a sterile muslin cloth 
after which the extract was obtained, air-dried and stored 
below ambient temperature until required 15.

Preparation of Ginger extract concentrations

The first step is to prepare stock solution by 
weighing 40 mg from the dry extract and dissolving 
in 1 ml of water to obtain the 4% (40 mg/ml) in stock 
solution then prepare 5% (50 mg/ml) and 10% (100 mg/
ml) by same method.

Agar Disc Diffusion Method  

Agar disc diffusion method described by 16. An 
overnight culture of  (Staphylococcus and Streptococcus).

Results and Discussion

The antibacterial activity of ginger extract was 
showed a highly significant activity against the 
Staphylococcus. It was record as 36 mm inhibition for 
Staphylococcus of 100mg/ml concentration. While in 
50mg/ml and 40mg/ml concentration were record 32mm 
and 30mm inhibition for Staphylococcus respectively 
on the muller hinton agar. The antibacterial activity of 
ginger extract was showed a highly significant activity 
against the Streptococcus. It was record as 30 mm 
inhibition for Streptococcus of 100mg/ml concentration. 
While in 50mg/ml and 40mg/ml concentration were 
record 29mm and 28mm inhibition for Streptococcus 
respectively on the muller hinton agar. The growing 
population concern about health problems has recently 
led to the development of natural antimicrobials to 
control microbial diseases. Medicinal plants and spices 
are one of the most commonly used natural antimicrobial 
agents in foods and have been used traditionally for 
thousands of years by many cultures for controlling 
common health complications. Natural plant product 
based antimicrobials drug discovery attained paramount 
importance as newly discovered drugs are likely to 
be effective against multi drug resistant microbes. 
According to earlier reports garlic has traditional dietary 
and medicinal applications as an anti-infective agent 17. 
In vitro evidence of the antimicrobial activity of fresh 
and freeze dried garlic extracts against many bacteria 18, 
fungi and viruses 19 supports these applications. Allicin, 
the active ingredient of garlic, acts by partially inhibiting 
DNA and protein synthesis and also totally inhibiting 
RNA synthesis as a primary target 20. Organosulfur 
compounds and phenolic compounds have been reported 
to be involved in the garlic antimicrobial activity 21,22. 
The antimicrobial potency of plants is believed to be 
due to tannins, saponins, phenolic compounds, essential 
oils and flavonoids 23. The results for the antibacterial 
screening have shown that the entire extracts except the 
water extracts have antibacterial activity. The results of 
the inhibition of bacterial growth have shown that the 
extracts are active at high concentration and inactive at 
very low concentrations. Thus the study may suggest that 
the inhibition of bacterial growth activity of the extracts 
is dose dependent. The soxhlet appears to be most 
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active and can be beneficial in the treatment of bacterial 
infections. The antibacterial activity and inhibition 
activity of ginger extracts could be attributed to the 
chemical properties of ginger. The main constituents 
of ginger are sesquiterpenoids with zingiberene as 
the main component. Other components include β- 
sesquiphellandrene, bisabolene and farnesene, which 
are sesquiterpenoids, and trace monoterpenoid fraction,( 
β-sesquiphellandrene, cineol and citral) 24. The boiling 
temperature treated ginger extract (crude) lost its 
antimicrobial activity against Klebsiella peumoniae, 
Escherichia coli and Staphylococcus aureus. On the 
other hand in our study we have extracted the ginger 
in soybean which may protect the antimicrobial activity 
of ginger at high temperature and as a result good 
antimicrobial activity was found 25. The synergistic effect 
of ethanol extract of ginger and garlic against Bacillus 
spp. and Staphylococcus aureus. They also found the 
antimicrobial activity of the ethanol extract of ginger, 
lime and garlic against broad range of bacteria including 
Bacillus spp., Staphylococcus aureus, Escherichia coli, 
and Salmonella spp. 26

Conclusion

The antibacterial activity of ginger extract was 
showed a highly significant activity against the 
Staphylococcus. It was record as 36 mm inhibition for 
Staphylococcus of 100mg/ml concentration. While in 
50mg/ml and 40mg/ml concentration were record 32mm 
and 30mm inhibition for Staphylococcus respectively 
on the muller hinton agar. The antibacterial activity of 
ginger extract was showed a highly significant activity 
against the Streptococcus. It was record as 30 mm 
inhibition for Streptococcus of 100mg/ml concentration. 
While in 50mg/ml and 40mg/ml concentration were 
record 29mm and 28mm inhibition for Streptococcus 
respectively on the muller hinton agar.
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Abstract

Aims of the study: To identify the age at which the diagnosis of withdrawals signs was made and sex 
distribution of isolation, role of the family history in autism, the prevalence of autism among children with 
psychiatric disorders. Also, to determine the main clinical features and other associations with features 
of withdrawal. A prospective study included a sample of 208 children with psychiatric disorder, whom 
attended to psychiatric teaching hospital in Baghdad evaluated for the criteria of withdrawal  Patients 
whom had  withdrawal evaluated  regarding to the age at the diagnosis, sex, family history and clinical 
characters included the main clinical characteristics  and other associated  characteristics of  withdrawal. 
about 208 patients register psychiatric problem , 33(15.87%) met criteria for withdrawal, the mean age at 
which the diagnosis of withdrawal  made was 5.45 years with the boys more predominant than girls. Three 
main clinical features of withdrawal are communication abnormality, social abnormality and behavioral 
abnormality, the communication abnormality was most common feature. Other associated features included 
enuresis, encopresis, sleep problems, over activity and anxiety, the commonest one was enuresis. Seizure 
and macrocephaly are important clinical traits of isolation presented in 12% and 9.1% respectively.

Keywords:  Descriptive study, children, withdrawal

Introduction

Withdrawal signs is a  disorder in the brain 
development characterized by impairment in 
communication and social interaction, and by repetitive 
and restricted behavior. 1-4 alal These signs occur in 
children before the age of three years 1-7 withdrawal 
signs indicate to a set of disorders characterized by 
the lack in verbal and nonverbal communication and 
social interaction, as well as stereotyped and repetitive 
patterns of behavior and interests with varying severity 
1-3 In ICD-10 ASD are including six conditions. 1, 2. A 
prospective study was carried out in the Psychiatric 
teaching hospital of children in Baghdad city. A total 
of (208) children between the age of [1.5-16] years 
with psychiatric disorder, whom attended to pediatric 
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psychiatry consultation clinic during the period of seven 
months between December 6, 2016 to January 1, 2017. 
Among all those children with psychiatric disorder, 
autistic children identified and diagnosed in pediatric 
psychiatry consultation clinic by the consultant 
pediatric psychiatrist according to use “International 
Classification of Diseases, Tenth Revision criteria (ICD-
10)” to confirm the diagnosis. The “ICD-10 criteria for 
childhood isolation” are:

Onset must be before the age of three years, with 
abnormal or delay functioning in either symbolic or 
imaginative play or social interaction, language as used 
in social communication. 

B- Six symptoms at least, including at least one 
symptom of qualitative impairment in communication, 
two symptoms of qualitative impairment in social 
interaction, and at least one symptom of restricted and 
repetitive behavior, the other two symptoms from either  
communication, behavioral or social abnormalities.
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Data was obtained from relatives of withdrawal 
children including: Age at which the diagnosis of 
withdrawal signs occurred in children. Sex,Family 
history of autism or other psychiatric disorders.

Results and Discusion 

Table (1) shows that most of the participants were 
between ages of (3-7) years, the mean age for diagnosis 
of isolation was 5.5 years. The boys more predominant 
than girls with Boy: Girl ratio= 5.6:1.  Table (2) shows 
that two of autistic children had family history of 
psychiatric disorders one had a history of   schizophrenia 
in the family and another had a history of depression 
disorder in the family. Table (3) shows that the 33 
patients identified as having  isolation, 29 (87.9%) had 
communication abnormality, which consider the most 
common presenting symptom of  isolation and majority 
of them had failure in imagination play and complete 
rather than partial lack of the speech. Table (4) shows 
that the 33 patients with isolation, 27(81.8%) had Social 
abnormality, isolation aloneness is the most common 
symptoms and present approximately in all those with 
social abnormality. Table (5) shows that the 20(60.6%) 
of isolated children had variable abnormal behavior, 
stereotyped movement was commonest behavioral 
abnormality of isolated children. Table (6) shows that 20 
isolated children (whom are above 5 years old age), 
13(65%) had enuresis. A seven (25.9%) of 27 isolated 
children (whom are above age of 4 years) had encopresis. 
Of the 33 patients with isolation, seven (21.2%) of them 
had sleep disturbance, six (18.2%) had over activity, 
four (12%) had macrocephaly, three (9.1%) had seizure 
and two (6.1%) had anxiety. A prospective study show a 
16% of a sample of 208 children with psychiatric 
disorders who were attended to the Psychiatric 
department of child’s central teaching hospital met 
criteria of isolation, so the prevalence of isolation among 
psychiatric disorders was 15.87% in our hospital. Sverd 
J.et al (41) found prevalence of isolation among psychiatric 
disorders was 14%. These results supports the point of 
view that isolation is not uncommon and could have an 
impact on a significant percentage of children with 
serious psychiatric disorders. In general, there was a 
dramatic increase in the reported cases of isolation 
between the years 1990s and early 2000s. This rise is 
highly related to changes in the isolation diagnostic 
criteria, availability of services, referral patterns, age at 
diagnosis, and public awareness 1-4 5.5 years was the 
mean age at which the diagnosis of isolation was made, 

although the symptoms of isolation occur early in 
childhood, they are sometimes neglected and lead to the 
delay in diagnosis years later. Also Filipek PT. et al 4, 5, 13 

found a delay in the diagnosis of autism and the average 
age of the diagnosis of formal isolation was 5.7 years. 
8. Folstein PA.et al (4, 5, 7) found 3.1 years as an 

average age. Fombonne E. et al 9,10  and  Freitag CM. et 
al 10,11 suggests that a delay in the age of children with 
isolation at which they received a diagnosis may 
attribute  to many factors, one of the important factors is 
specialist referrals. It is sometimes difficult to 
differentiate the symptoms of isolation from other 
conditions, and generalists may not relate some of them 
to isolation. Specialist referrals for isolation are often 

accompanied with longtime of waiting, however, 
referrals may not be readily available specifically in 

rural places and for families who are uninsured or 
underinsured. Other factor may attribute to the delay in 
diagnosis is clinical symptoms where some symptoms 
seem to initiate earlier diagnosis than others. A group of 
children who receive a diagnosis earlier are those with 
hand flapping, severe language deficits, sustained odd 
play and toe walking. Boys were at more risk for 
isolation than girls. The “sex ratio” was 5.6:1, and 
approximately the same result reported by Freitag CM. 
et al(10,11,12) who found that sex ratio was more than 5.5:1 
,while others like Shao Y. 14,15 reported that the sex ratio 
was 2:1.Filipek PA. et al 4,7,8,9 found sex ratio was 4:1. 
Frombonne E. et al 11,12,13 and 12. Gelder M. et al 12-14 

suggested that isolation is an X-linked disorder, and 
recent genome-wide screens were conducted by 2 
separated groups have found an evidence of linkage to 
the X chromosome and this may explain male 
predominant of autism. But the data are inconsistent, 
because others like Gerber JS. et al 13,14  and Tuchman R. 
et al (15,16)  found cases of isolation  in male-to-male 
transmission in multiplex families, however, they 
excluded the X-linkage as the main mode of inheritance 
in these families. This study found that three patients of 
a sample (33) isolated children had family history of 
isolation, a family history of schizophrenia was found in 
one patient and a family history of depression was 
existed in another, this may explain the genetic role for 
isolation. Many other studies suggest that isolation have 
strong genetic base, studies done by each of 12. 
Gelder M. (12,13,14)  Tuchman R. et al (15,16,17)  and Volkmar 
F. et al(17,18)  reported that patients with autism have the 
most frequent cytogenetic disorders at the 15q11-q13 
locus, up to 1% to 4%. Volkmar FR. (18,19) and World 
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Health Organization.20 shows that family members of 
autistic individuals have higher percentage  of  social 
and communication problems than control subjects. In 
this study the communication abnormality was the most 
common presenting symptom of autism found in 87.9% 
of the patient, with majority of them had failure in 
imagination play and complete lack of speech while 
other had incomplete lack of speech like echolalia. The 
impairment of social interaction which is the second 
commonest presenting feature of isolation presented in 
81.8%, where aloneness is major feature of social 
abnormality of isolation follow by gaze avoidance, Lack 
of sharing enjoyment and socio-emotional response to 
others. The behavioral abnormality of isolated children 
found in 60.6% of them and commonest one was 
stereotyped movement followed by obsessive sameness 
then restricted behavior and Self-injury. Tuchman R. et 
al 15,19,20 show the delay in speech and language and 
communication abnormalities are the hallmark 
characteristics  of isolation disturbance, presented in 
85% of isolated children, social abnormality presented 
in 70% of them and behavioral abnormality in 40% of 
isolated children. Volkmar FR 18,19 found that 
communication abnormality in the isolated children 
presented in 67.1% of them, social interaction 
abnormality in 61% and  behavioral abnormality in 
56.7% of isolation children. This result approximately 
similar to the result reported by Tuchman R. et al  15,16,17 . 
Filipek PA.. et al 4,7,8  found that about third to half of the 
people with isolation do not develop sufficient natural 
speech skills in order to meet their needs of daily 
communication. In this study found that other associated 
clinical features of isolation include enuresis, encopresis, 
over activity and anxiety presented in variable 
percentage among children with isolation as mention in 
(1)  Sleep problems presented in about 21% of children 
with isolation, while Shao Y. et al (14,17,20) reported sleep 
problems such as frequent nocturnal awakenings, early 
morning awakenings and difficulty falling asleep affect 
about two-thirds of people with isolation. The results of 
this study revealed that incidence of seizure was 9% 
among children with isolation (whom are without a 
positive family history of epilepsy, an associated 
etiologic medical disorder, or motor deficit,). Tuchman 
R. et al(15,16)  and 10.Freitag CM. et a 10,12 found the 
prevalence of seizures in children with isolation is only 

6% to 8% after excluded other factors that cause 
seizures, while Folstein SE (8,9,20) reported that 25% of 
isolated children develop seizure about the time of 

adolescence. This is variation in risk of epilepsy among 
isolated children may related to the age because epilepsy 
onset in children with isolation has 2 peaks; one before 
the age of 5 years and the second one during adolescence. 

(6,7,9,11) Mechanism for epilepsy in isolation maybe 
explained by abnormal formation of synapses that occur 
in the isolation where synaptic development is disrupted 
which may also lead to epilepsy, which could explain 
the association between the two conditions. (16). 
Macrocephaly is defined “as a head circumference that 
measures more than 2 stander deviations above mean”. 
This study found 12% of children with isolation had 
macrocephaly. Bertrand J. et al 4,5,8 found 9.1% of 
children with isolation  had macrocephaly. Other 
reported that 14-20% of children with autism had 
macrocephaly. 8,12,20 Also reported that 20% to 30% have 
macrocephaly, and the increased head circumference 
has been considered to be a common physical finding in 
children with isolation. (17,18,19). It is fascinating to notice 
that increased blood concentrations of brain-derived 
neurotrophic factor and several other neurotrophins 

have been recognized in newborn infants who are 
diagnosed with isolation later in the future.19,29 these 
results if repeated, may have consequences related to the 
mechanism of “early brain overgrowth”. Differences in 
serotonin synthesis capacity related to age also have 
been shown between normal children and children with 
isolation which causes speculation regarding the 
“neurotrophic role” of serotonin in the organization and 
abnormal brain growth in children with isolation .7,16,20

Table (1): Age and sex distribution at time of 
diagnosis                  .

Age (years) No. %

2-3                           1     3.0              

3-4 5 15.2            

4-5 7 21.3

5-6 5 15.2

6-7 6 18.2

7-8 3 9.1

8-9 3 9.1            

9-10 1 3.0            

11 2 6.1

Mean ±SD(Min-Max) 5.45±2.27 (2-11)

Sex                  Boys 28 84.8

                Girls 5 15.2
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Table (2): Autistic children with family history of 
autism and other psychiatric disorders.

No. %

Family history of isolation                                   
Yes 3 9.1

        No       30 90.9

Family history of other 
psychiatric disorders     Yes 2 6.1

No      31 93.9

Table (3): Variable symptoms of communication 
abnormality.

Communication abnormality(n=29) No. %

Failure in initiation or sustain speech 10 34.5

Imagination play 25 86.2

Repeated words (echolalia) 6 20.7

Total lack development of speech 13 44.8

Table (4): Variable symptoms of social 
abnormality.

Social abnormality(n=27) No. %

Autistic aloneness 26 96.3

Gaze avoidance 24 88.9

Lack of seeking to share 
enjoyment or interest 22 81.5

Lack socio-emotional re-
sponse 20 74.1

Table (5): Variable abnormal behavior 

Abnormal behavior   (n=20) No. %
Stereotyped 
movement 17 85.0
Self-injury 6 30.0

Restricted behav-
ior 11 55.0
Obsessive same-
ness 13 65.0

Table (6): Other presenting features of isolation 
in order of frequency.

Other features No. %

Anxiety 2 6.1
Encopresis 
(soil them-
selves) 7

25.9
Enuresis 
(wet them-
selves) 13

65
Macrocephaly 4 12
Over activity 6 18.2
Seizure 3 9.1
Sleep prob-
lems 7 21.2

Conclusion

The results of this study revealed that isolation is 
not uncommon and children with isolation demonstrate 
a significant subgroup of children having serious 
psychiatric disorder. The increase in cases of isolation 
been created artificially by having “missed” the 
diagnosis in the past, and instead reporting isolated 
children as “mentally retarded. Delay in the age of 
diagnosis supports the supposition of easily missing 
isolation.  Delay in the abnormalities in language 
and communication and speech are the hallmark 
characteristics of isolation disorder.
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Abstract

In the United States the prevalence rate of obesity in women during reproductive age has been estimated 
to be about one third. Aim of the study: To study the association between body mass index and mode of 
delivery in full term pregnant Iraqi women. The current cross sectional study 50 term pregnant ladies. 
The study was conducted at this hospital located in the center of Al-Diwaniyah province, Mid-Euphrates 
region, Iraq. The study started on January 2018 and ended at January 2019. Data about maternal age, parity, 
occupation and residency were obtained from each participant in addition to measurement of weight and 
height to evaluate body mass index (BMI). Women according to mode of delivery were distributed into 32 
(64 %) with normal vaginal delivery (NVD) and 18 (36 %) with cesarean section (CS). Women delivered 
with CS had significantly higher BMI than women delivered by NVD, 28.28 ±6.45 kg/m2 versus  24.44 
±3.44 kg/m2, respectively and the level of significance was (P = 0.008). The rate of cesarean section was 
significantly higher in obese women followed by overweight women and finally by normal weight women, 
75 %, 29.4 % and 28 %, respectively (P = 0.043). 
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Introduction

One of the major health problems that face daily 
clinical practice is obesity and its associated co-
morbidities. Obesity is a worldwide clinical concern1-3. 
Being part of community, women at reproductive age 
are also at risk of having overweight or being obese. A 
number of Iraqi studies reported the prevalence rate of 
obesity among women within reproductive age to range 
from 37 % to 61.1 % 4,5. In the United States the prevalence 
rate of obesity in women during reproductive age has 
been estimated to be about one third 6. Maternal as well 
as fetal outcome during pregnancy have been linked 
to obesity in several studies with some evidence about 
higher rates of maternal as well as fetal complications 
in obese pregnant women. Fetal complications that 

have been linked to obesity included stillbirth 7,8, neural 
tube defects 9 and macrosomia 10, whereas, maternal 
complications included higher rate of labor interventions 
in comparison with women of normal body mass index 
11-15.  Indeed, the decision about management of delivery 
and its mode may be affected seriously by maternal 
obesity so that obstetricians will concern not only about 
maternal and fetal outcome in obese women but also 
about the proper mode of delivery in order to avoid or 
to reduce the rate of such complications 11,16. It has been 
shown by some authors that labour progression is slower 
in obese women in comparison with normal weight 
women significantly 17,18 and that rates of cesarean 
section, oxytocin requirements and duration of labour 
are significantly higher in obese women in comparison 
with normal weight women 18. Some authors concluded 
a direct relationship between BMI and the rate of labor 
interventions indicating that overweight women, and 
not only obese; are also at risk of getting intervention 
during labor 19. Actually the complex interaction 
between obesity and fetal and maternal outcome is 
complex and still in need for further evaluation 11. 
Substantial amount of information related to negative 
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outcomes of obesity on neonatal and maternal health 
originates from large cohort studies that are drawn 
from birth registries in addition to some hospital-based 
studies. Prospective, population-based studies can help 
in providing detailed data on other factors that may 
interfere with these outcomes such as ethnicity, marital 
status, and alcoholism in addition to other comorbidities 
11. Therefore and because of the rarity of Iraqi studies 
dealing with the correlation between maternal BMI and 
mode of delivery we planned and conducted the current 
cross sectional study. 

Methodology

The current cross sectional study included 50 
randomly selected term pregnant ladies. Those ladies 
were selected for the population of pregnant women 
visiting Al-Diwaniyah maternity and child teaching 
hospital for purpose of delivery. The study was conducted 
at this hospital located in the center of Al-Diwaniyah 
province, Mid-Euphrates region, Iraq. The study started 
on January 2018 and ended at January 2019. Data about 
maternal age, parity, occupation and residency were 
obtained from each participant in addition to obtaining 
the last per-pregnancy measurement of weight and 
height to evaluate pre-pregnancy body mass index 
(BMI). Women with no data regarding pre-pregnancy 
weight were excluded from study. The study was 
approved by the institutional approval committee and 
verbal consent was obtained from each women enrolled 
in the current study following full explanation of the 
aim and procedures of this study. Data were statistically 
analyzed and presented using SPSS version 16 and 
Microsoft Office Excel 2010. Quantitative variables 
were expressed as mean, standard deviation (SD), 
range, median and inter-quartile range (IQR), whereas, 
qualitative variables were expressed as number and 
percentage. Independent samples t-test was used to 
compare mean body mass index according to mode of 
delivery. Chi-square test was used to study association 
between categorical variables. The level of significance 
was considered at P ≤ 0.05.

Results and Discusion

Demographic characteristics are shown in table 1. 
Current study included 50 term pregnant women with 
a mean age of 31.64 ±6.29 years and an age range of 
20-42 years. Women younger than 35 years accounted 
for 64 % and those 35 years or older accounted for 

36 %. Mean body mass index of enrolled women was 
25.82 ±5.04 kg/m2 with a range of 20.01 - 41.23 kg/m2. 
The prevalence rates of normal weight, overweight and 
obese woman were 50 %, 34 % and 16 %. According to 
residency, the study included 52 % and 48 % participants 
from urban and rural areas, respectively. The study 
included 27 housewives and 23 employee women 
accounting for 54 % and 46 %, respectively. Median 
parity was 3 and the range of parity was between 1 
and 7. Women with parity of 1 to 3 accounted for 58 % 
whereas women with parity > 3 accounted for 42 %, as 
shown in table 1. Women according to mode of delivery 
were distributed into 32 (64 %) with normal vaginal 
delivery (NVD) and 18 (36 %) with cesarean section 
(CS). Women delivered with CS had significantly higher 
BMI than women delivered by NVD, 28.28 ±6.45 kg/
m2 versus  24.44 ±3.44 kg/m2, respectively and the level 
of significance was (P = 0.008), as shown in figure 1. 
The rate of cesarean section was significantly higher 
in obese women followed by overweight women and 
finally by normal weight women, 75 %, 29.4 % and 
28 %, respectively (P = 0.043), as shown in table 2.  
There was no significant association between mode of 
delivery and age, residency or occupation of women 
P > 0.05, table 3; however, women with parity of 1-3 
were significantly more liable to have cesarean section 
than women with parity > 3,  48.3 % versus 19 % (P 
= 0.034), table 3. The present study showed that “pre-
pregnancy” obesity is associated with significantly 
higher rate of cesarean section and that women who 
underwent cesarean section had significantly higher 
mean “pre-pregnancy” BMI than women delivered 
by NVD. In addition, current study demonstrated that 
women with high parity had significantly less chance to 
have cesarean section. The prevalence rate of obesity in 
this study in women during child bearing age was 16 % 
which is much lower than previous Iraqi reports 4,5. In 
Saudi Arabia, the prevalence rate of obesity in women 
with childbearing age was estimated to be 28.6 % (20) 
which is much higher than that reported in this study. 
In Egypt, the rate was even much higher at 39 % (21). 
In western countries prevalence rate of obesity among 
childbearing women ranged from 6 % to one third 6,11,22,23. 
The rate in the present study is lower than that reported 
in Canada 11 and in Australia 23. The difference in rate 
of obesity among different communities and countries 
may be explained by difference in dietary habits and 
life style.  Studies performed on different obstetric 
populations worldwide indicated consistent evidence 
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that high pre-pregnancy BMI is accompanied by higher 
rates of perinatal morbidity and obstetrical interventions 
at birth such as surgical deliveries 24,25. In accordance 
with these studies, current study showed that the chance 
of surgical labour increased with higher pre-pregnancy 
BMI, and that obese ladies were more liable to deliver 
by Cesarean section. Barau et al. also described a linear 
correlation between pre-pregnancy BMI and the chance 
of caesarean section mode of delivery, with an OR of 
2.71 for obese women 26. Following controlling for 
parity and prior Ceserean, Kominiarek et al. reported 
that the relative risk of delivery by caesarean section 
was three times greater in morbid obese nulliparas and 

multiparas compared normal weight women 27. Other 
authors have reported a direct increase in the risk of 
caesarian mode in relation to the extent of maternal BMI 
18,19,24, which   was largely attributed to the higher chance 
of pregnancy-associated complications in obese ladies, 
including diabetes, preeclampsia, labor inductions and 
fetal macrosomia. In view of the available findings in 
the current study and the supporting evidence obtained 
from other previous studies one can conclude that there 
is significant association between body mass index and 
mode of delivery in a way that obese women are at 
higher risk of the need for caesarian section than normal 
weight women.

Table 1: Demographic characteristics of the study sample

Characteristic Value

Sample size (n) 50

Age (years)

Mean ±SD 31.64 ±6.29

Range 20 - 42

< 35, n (%) 32 (64 %)

≥ 35, n (%) 18 (36 %)

BMI (kg/m2)

Mean ±SD 25.82 ±5.04

Range 20.01 – 41.23

Normal (< 25), n (%) 25 (50 %)

Overweight (25-30), n (%) 17 (34 %)

Obese (> 30), n (%) 8 (16 %)

Residency

Urban, n (%) 26 (52 %)

Rural, n (%) 24 (48 %)

Occupation

Housewife, n (%) 27 (54 %)

Employee, n (%) 23 (46 %)

Parity

Median (IQR) 3 (2)

Range 1-7

1-3, n (%) 29 (58 %)

> 3, n (%) 21 (42 %)
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Table 2: Rate of cesarean section according to body mass index

Mode of delivery Total
n = 50

Normal 
< 25 kg/m2

n = 25

Overweight 
25-30 kg/m2

n = 17

Obese
> 30 kg/m2

n = 8
P ¥

NVD 32 (64 %) 18 (76 %) 12 (70.6 %) 2 (25 %)
0.043
S

CS 18 (36 %) 7 (28 %) 5 (29.4 %) 6 (75 %)

Table 3: association between mode of delivery and demographic characteristic of women enrolled in the 
present study

Characteristic Total
n

NVD CS
P ¥

% n %

Age
< 35 32 21 65.6 11 34.4 0.750

NS≥ 35 18 11 61.1 7 38.9

Parity
1-3 29 15 51.7 14 48.3 0.034

S> 3 21 17 81.0 4 19.0

Residency
Urban 26 18 69.2 8 30.8 0.423

NSRural 24 14 58.3 10 41.7

Occupation
Housewife 27 18 66.7 9 33.3 0.670

NSEmployee 23 14 60.9 9 39.1

Figure 1: Mean body mass index according to mode of delivery



 Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4        1198       

Conclusion

There is significant association between body mass 
index and mode of delivery in a way that obese women 
are at higher risk of the need for caesarian section than 
normal weight women. 
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Abstract

The study aimed to identify the factors associated with non-compliance because reasons mean causality of 
schizophrenic patient to psychiatric treatment. A descriptive study was carried on (50) schizophrenic in- 
patients at Ibn Al- Rushed psychiatric hospital, who had more than one admission because of their relapse in 
the period of 1/12/2013 to 1/2/2014. The data was gathered by interviewing the patients and their relatives 
or comparisons by using  questionnaire which interviewing to describe the family factors, economic factors 
and the factors related to the patient himself and it was developed according to the related literature and 
previous study , the rated score of it was yes or no. The results of the study revealed that the family had 
important roles in the non- compliance and insufficient of the drugs in addition to the high cost of drugs in 
the private pharmacy.
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Introduction

Schizophrenia is one of the most important 
psychiatric and more forms of psychosis widespread 
and most serious and fundamental nature is still so far 
is not clear is more a threat to the disintegration and 
deterioration. Fifty percentage of Schizophrenia patients 
admitted to the psychiatric Hospitals 1,2 In the first pay 
attention to schizophrenia in late last century in which he 
described Morrell symptoms of autism, withdrawal and 
deterioration, associated with the disease and confirmed 
Krlin the concept of recklessness mental associated 
with a disease where fired on the disease (the name of 
dementia early) and pointed out that the most important 
distinguished is withdraw and inertia and atrophy of 
the will and defect judgment on things and then Bloir 
pointed out that what distinguishes this disease is not 
a tendency to deteriorate, but is characterized by the 
core symptoms of thought disorder and the dismantling 
of the links and conscience and disorder followed by 

symptoms of hallucinations and delusions 3,4. The era 
of psychological medicine began in the early fifties and 
then rolled the emergence of modern vehicles other 
frequently reported in the treatment of large numbers of 
patients assisted some healing and life withstand pressure 
conditions and enabled many tom leave the hospital and 
live in the community 5. Since the disease was unknown 
reasons and multi-image and grades so requires 
remedies broader and much more than other diseases, 
therefore, the treated patients with schizophrenia have 
planning comprehensive treatments intertwined and 
integrated within the limits of available opportunities 
to reduce setbacks that accompany the patient from 
time to time where it’s expected result in most cases 
of schizophrenia. They cause a major problem for the 
patient and family and community because they remain 
in constant preoccupation with the continuing concern 
and exchange huge amounts of money, so the researcher 
felt investigate the leading to relapse the reasons for 
many times, particularly with regard to treatment 6,7. 
The study aimed to identify the factors associated with 
non-compliance of schizophrenic patients to psychiatric 
treatment.

Methodology

A descriptive study was carried on (50) schizophrenic 
in- patients at Ibn Al- Rushed psychiatric hospital, who 
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were have more than admission because of their relapse 
in the period of 1/12/2013 to 1/2/2014. The data was 
gathered by interviewed the patients and their relatives. 
The questionnaire was designed for the purpose of the 
study describing the family reasons, economic reasons 
and the reasons related to the patient himself and it 
was developed according to the related literature and 
previous study and the rated score of it was yes or no.

Results and Discusion

Table (2) Shows that the factors of the family that 
lead to leaving the patient to cure it has emerged that 
the busy family with other things and 76% is the lack of 
interest in family time specified for receipt of treatment 
as well as 72% is the absence of a person accompanied 
to receive treatment and 64% of families to bother the 
patient and to continue taking the treatment as well as 
64% of them had reason to leave treatment and lack of 
continuity as a result of lack of interest in the patient’s 
family. Table (3 ) shows the economic factors  that lead 
to leave the treatment where the proportion of 90% 
of patients spending on treatment affect the family 
income and 80% of them assured us that their arrival 
to the hospital costly related to the family as well as 
the proportion of 84% was caused by leave a treatment 
reason for their inability to buy of private pharmacies 
when unavailability in hospitals , 72% suffer from 
lack of treatment in government hospitals as well as 
72% of them also complain of not setting firm dates 
to receive treatment from government hospitals. Table 
(4)   showed the factors for leaving the treatment as a 
result of the disease was 80% of them is the reason for 
taking the therapy for long period and this in turn cause 
boredom of the patient. And 72% of the patient’s failure 
to appreciate the need to take the treatment. Results 
showed the analysis of information for patients (Table 
1) that the percentage of 50% of the samples were aged 
between 30 - 39 years old and this certain on (Goldstein-
M.J.2004) the nature of the disease begins where the 
occurrence of disease among the 15 - 25 years of age, 
including that disease tends to the time and the sample 
are disease who have repeatedly as they reach the 
entry accounted for 76% of the patients. As for the sex 
information turned out that 56% of respondents are male 
and 44% of females an equal proportion and this certain 
on  7 that schizophrenia affects males and females alike. 
As for changing the cultural level, the highest rate of 

the disease 38% are graduates high school and this is 
the cause of the disease, which starts from an early age 
and the fact that the injured tends to gradually decline 
and regression, so find schizophrenic patients to contact 
with the study because the setback patient after a cure 
is something many fall when these patients. As for 
the case of social, the proportion of 64% of patients 
unmarried because schizophrenia fire rights in the more 
attention  and viability productivity leads to erratic 
personal  deterioration and split from the outside world, 
and this in turn leads disintegration the family separated 
was confirmed by (Thomas, R,2012) that patients 
with schizophrenia often be lonely isolated. As for the 
number of times it is clear that 76% of the patients who 
have more than 2 - 3 .This certain the relapse condition 
because of not taking the treatment and this is what he 
referred to (Goldstein-M.J,2004 and Johnson, D,2005). 
Table 2 shows that more reason family is a busy family 
with other things (80%) as well as the lack of interest 
in family time specified for receipt of treatment (76%) 
and this support 8 that the family is the basic unit in the 
treatment of patients with schizophrenia and therefore 
provide aid Patient and constant communication with 
treatment and take responsibility for the care with health 
institutions. Table 3 shows the economic causes leading 
to the left treatment where 90% of the disease was the 
reason the impact of spending on treatment on family 
income, and 84% understand do not their ability to buy 
treatment from pharmacies civil and 80% was the cause 
of leaving treatment result difficulty of access to the 
hospital and this support 9 that the treatment of patients 
with schizophrenia have a heavy burden on the family 
budget because the medicine is not available in mental 
hospitals and their high prices in pharmacies and civil 
continuity of treatment depends on external factors play 
a role, such as family status, social and economic. Table 
4 shows the reasons for leaving treatment for the patient, 
80% suffer from taking treatment for a long time and this 
support 10 that the treatment depends on factors specific 
to the patient, such as medical history and symptoms and 
require treatment longer relationship more effectively 
between the patient and his environment and strengthen 
the sense of security the confidence and conviction to 
treatment.
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Table (1) demographic characteristics of schizophrenic patient to leave psychotherapy. 

Items F %

Gender

Male 28 56%

Female 22 44%

Age 

15-29 17 34%

30-39 25 50%

40 and above 8 16%

Academic achievement 

Primary 10 20%

Intermediate 13 26%

Secondary 19 38%

University 8 16%

Marital Status

Single 32 64%

Mirage 7 14%

Absolute 11 22%

Number of admission

2-3 38 76%

4-5 7 14%

6 - + 5 10%
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Table (2) Factors of Family that lead to leaving the patient to cure.  

Family-related factor
Yes No

F % F %

1-  lack accompanied by a person to receive treatment 36 72% 14 28%

2-  Family is busy with other things 40 80% 10 20%

3-  lack of interest in family time specified for receipt of 
treatment 38 76% 12 24%

4-  Family lack of understanding of the nature of the disease 
and the need for treatment 22 44% 28 56%

5-  lack of interest in the patient’s family and continue to take 
the treatment  32 64% 18 36%

Table (3) Factors related to the economic status for leaving the treatment related to the patient

 
Factors related to the economic status 

Yes No

F % F %

1- Not found the treatment in government hospitals 36 72% 14 28%

2- Access to the hospital is very expensive because the long distance between hospital 
and  housing 40 80% 10 20%

3- Treatment is very expensive  in the private pharmacies 42 84% 8 16%

4- Spending on treatment affect the family income 46 90% 5 10%

5 -No dates fixed by the hospital to get treatment, leading to unavailability 36 72% 14 28%

Table (4) Factors for leaving the treatment  related to the patient

. 
Factors related to the patient 

Yes No

F % F %

1-  Patient’s failure to appreciate the necessity of taking the treatment 35 70% 15 30%

2- Not convinced the patient treatment 36 72% 14 28%

3- leave as a result of treatment side effects associated with the treatment 34 68% 16 32%

4-Taking treatment for a long time the cause of the boredom of treatment 40 80% 10 20%

5 -leaves treatment for fear of addiction 19 38% 31 62%
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Conclusion

The study describing the family factors, economic 
factors and the factors for patients himself and it was 
developed according to the related literature and 
previous study and the rated score of it was agreement 
or not.
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Abstract

The ameliorating effects of partially purified hyaluronidase enzyme which produced by Staphylococcus 
aureus was examined in Klebsiella pneumoniae- treated albino mice. Histopathologically , the enzyme with 
a concentration of (20 mg/ ml ) induced a curative changes in liver and lung of mice, beside it’s potentiating 
effect on WBCs .

Key words: Hyaluronidase, Histopathological, Staphylococcus aureus, Klebsiella pneumonia

Introduction 

Klebsiella pneumoniae is a Gram negative and 
capsulated pathogenic bacteria 1. Bacterial capsules 
include different installations that are able of animating 
the steward defenses and prompting immune response. 
Hyaluronic acid and colanic acid are components of 
capsule 2. Staphylococcus aureus is a gram-positive, 
ubiquitous bacteria 3. produce hyaluronidase enzyme 
which is a part of extracellular bacterial structure that 
degrade hyaluronic acid , by β elimination of the β-1,4 
glycosidic bond in hyaluronic acid 4.To investigate the 
effects of such enzyme on histological level this study 
is adopted .

Material and Method 

Isolation of bacteria

With the aid of different culture media ,including 
Mannitol salt agar, Blood agar, MacConkey agar, and 
Eosin methylene blue agar, bacteria were isolated as 
pure colonies and bacterial isolates were examined 
microscopically using Grams stain and their biochemical 
and physiological characteristics were tested according 
to 5. 
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Detection of Hyaluronidase

Hyaluronidase was detected by using Plate method 
in which Brain heart serum albumin was inoculated with 
staphylococcus aureus 6.

Enzyme Purification

Hyaluronidase Enzyme was partially Purified as in 7

Assay of Enzyme activity

Activity of partially purified enzyme was measured 
by following 8.

Experimental Design 

Twenty –four male albino mice aged 10-12 weeks 
were obtained from the animal house in collage of 
medicine Baghdad university were breed under standard 
condition .They  were divided into five groups of six 
animals each, and they were treated as follows:- 

Group1(G1): they were injected intraperitoneally 
with(0.1 ml) of normal saline (Negative control group).

Group 2(G2): they were injected intraperitoneally 
with a single dose(0.1 ml)   of Klebsiella pneumonia, 
contain 1×108 CFU 9 (positive control group) . 

Group 3(G3): were injected intraperitoneally with 
a single dose(0.1 ml) of Klebsiella pneumonia(1×108 
CFU) and hayaluronidase enzyme (20mg/ml) mixed 
togather.
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Group 4(G4): were injected intraperitoneally with 
hayaluronidase enzyme ( 20mg/ml) and after 24hr 
injected with Klebsiella pneumonia(1×108 CFU) (0.1 
ml).

Group 5(G5): were injected with Klebsiella 
pneumonia(1×108 CFU) and after 24hr injected with 
hayaluronidase enzyme  ( 20mg/ml) (0.1 ml).

For LD50 calculations, different concentrations 
of hayaluronidase enzyme  ( 20, 40,60mg/ml) were 
used ,of each of which (0.1 ml ) was intraperitoneally  
injeacted (6 mice/constration). animals were monitored 
for 30 day, and deaths were recorded. 10.

Total white blood cells count ( WBCs):

After 48 hours of each treatment, blood sample was 
collected from each mouse . The blood was dispensed in 
a plain tube contain anticoagulant . Hemocytometer was 
employed for determination of blood WBCs count 11. 

Histopathological study 

Mice were dissected, lung and liver were removed 
and fixed with formalin, paraffine embedded tissue 
blocks were prepared and sections were stained with 
hematoxylin-eosin. 12, Which were examined by light 
microscop later on . 

Results and Discussion

It has been shown that WBCs  count in Group (2) 
, Group (3) ,Group (4) and much more in Group (5) 
increased to reach sequentially ( 3.4 × 103 /mm3) , (4.3 
×10 3/mm3) , ( 3.3× 103 /mm3) and (5.7× 103 /mm3) than 
that in Group 1 (control) (2.8 × 103 / mm3). It appears 
that hyaluronidase enzyme when mixed with Klebsiella 
pneumoniae breaks down its capsule and leading to 
additional antigenic stimalation. In this regard  Khalaf 
and Hachim (2017) found that hyaluronidase enzyme 
with the concentrations ( 20,40 mg /ml ) highten the 
bactericidal effect upon mixing  with serum  13 In this 
respect and in comparison with normal histological 
sections of lung and liver of control group (fig1 and 
fig2) ,lungs and to less extent livers in treated animals 
displayed a profound changes represented by infiltration 
of inflammatory cells, destructions, and congestions 
especially in animals of group 2, as it is shown in (fig 
3 and fig4). Such results were in part coinciding with 
the results of 14 who found that  Klebsiella pneumonia 
induces liver injury such as liver abscesses and necrosis 

(fig 3) . On the other hand and in comparison ,the 
situation is ameliorated to some extent in the Groups 
treated with hyaluronidase enzyme beside Klebsiella 
pneumonia (fig5 and fig6)

Fig (1) : section showing normal lung of mice.

Fig(2) : normal section of liver tissue in a mouse.

Fig (3):  lung section of a mouse in group 2 showing 
infiltration of inflammatory cells  ,destruction of surface 
layer of   branches    and congestion    (H and E,40x).
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Fig (4):    liver section of a mouse in group 2 showing 
infiltration of inflammatory cells   and congestions    (H and 
E,40x) 

Fig (5): lung section of a mouse in a group treated with 
hyaluronidase enzyme beside Klebsiella pneumonia  showing 
infiltration of inflammatory cells,     destruction of surface 
layer of   branches    and congestion         (H and E,40x) . 

Fig (6):    liver section of a mouse treated with hyaluronidase 
enzyme beside Klebsiella pneumonia  showing infiltration of 
inflammatory cells  and congestions       (H and E,40x) .

Conclusion

The ameliorating effects of partially purified 
hyaluronidase enzyme which produced by 
Staphylococcus aureus was examined in Klebsiella 
pneumoniae- treated albino mice. Histopathologically , 
the enzyme with a concentration of (20 mg/ ml ) induced 
a curative changes in liver and lung of mice, beside it’s 
potentiating effect on WBCs .
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Fig (6):    liver section of a mouse treated with hyaluronidase enzyme beside Klebsiella 

pneumonia  showing infiltration of inflammatory cells  and congestions       (H and 
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Abstract

The aim of this study was to determine the prevalence of toxoplasmosis and its relation to different blood 
groups and blood changes associated with toxoplasma gondii infection , In terms of the number of red 
blood cells , white blood cells, and the rate of hemoglobin in infected females. The study included the 
collection of 240 samples of married females who suffer from one or more abortion or have congenital 
and dead birth deform. Their ages ranged from 15-45 years. These samples were divided into three age 
groups (15-25 years), (25-35), and (35-45) years. After the diagnosis, the results showed that there were 
75 parasitic infections from the examined samples. The highest number was 40 cases in the age group 
(15-25) years. The results also showed significant differences in infection by blood groups, and the 
highest number was 30 cases inthe blood group O, The lowest number of 10 cases in the blood typeB.                                                                                                                                           
The results showed a decrease in red blood cells (3.30,3.50,4.23). and hemoglobin (8.83,9.11,8.92), 
respectively in the three age groups. As well as a significant increase in the rates of white blood cells in the 
three age groups (5.81,6.13,6.92). 

Key words: toxoplasmosis, age groups, blood groups, blood cells, hemoglobin, conventional PCR.

Introduction

Toxoplasmosis is a disease caused by the infection of 
a monoclonal parasite called Toxoplasma which has the 
ability to The rapid and active movement and penetration 
of the body organs of the host (infected), where they 
multiply within the cells of tissues and different organs. 
This parasite was discovered by the world Nicole in 
1908 1. The parasite infection can be chronic, as parasite 
bags remain dormant in cells for several years, and 
others ,It is known that weak immunity or other diseases 
are the cause of the resurgence of parasite activity and 
affects the cells and occurs In humans, the parasite may 
affect many different organs of the body, causing many 
diseases 2. Symptoms that include respiratory infections 
and pneumonia may cause symptoms similar to mild 
flu symptoms that last a few days 3. Cats are parasitic 
diseases that have a complex life cycle as they breed 
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sexually in cats so it is called by that name. The breeding 
cycle in cats takes about 3-5 days 4. The infection is 
transmitted mainly by foods contaminated with cat 
feces, eating poorly cooked meat or handling oocysts 5. 
The patient is also vulnerable to the disease, especially 
those who have undergone transplantation of organs, 
or infected with AIDS. The disease is not transmitted 
sexually 6. The most dangerous ways to get this disease 
is transmission through the placenta to the fetus and 
the risk is in the first months of Pregnancy, although 
the transmission in the other months is much more and 
the rate of transmission across the placenta up to 45% 
and 60% of these. The infection has no symptoms, 9% 
leads to fetal death and 30% causes many congenital 
malformations of the fetus. Brain drainage, increased 
brain fluid, mental retardation and epilepsy. Changes 
in the retina may lead to blindness 7. In America, this 
incidence is 20%, ie 400-4000 cases per year 8. So in 
America it is recommended to conduct the test and 
diagnosis of the disease before marriage to ensure the 
safety of this disease 9.
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Materials and Method

The study included 240 blood samples from the 
women and obstetric hospital in Diwaniya whose 
suffering from abortion. A questionnaire was distributed 
containing information on age, areas of residence and 
blood type.

1-Latex test  10:-

Antigen is used for colonic parasitic parasites

Suspended from Latex atoms mingled with an 
antigen

With formalin that weighs antibodies if found in the 
serum sample of the infected person

The diagnostic kits used KIT are called 
Toxoplasmosis Latex  Produced by the Spanish company 
Biokit and contains:

-Latex granules covered with the T.gondii antigen 
are trapped with 0.1% Sodiumazide as a preservative.

-Positive control of human serum with 0.1% 
Sodiumazide preservative

-Negative control of human serum with 0.1% 
Sodiumazide preservative   

 The method of work :

Place a drop of serum to be examined on the test 
card,Drop the antigen and mix well with stick wooden 
sticks and stir for 4 minutes ,And then examined 
by the naked eye and observed the occurrence of 
interdependence in the positive models and not .In 
the negative models, for the purpose of thorough 
examination, the optical microscope is used  And using a 
small force of 40X to ensure the occurrence of paralysis. 

Method of diagnosis of blood characteristics

The number of red blood cells 11. was used 
using the Haemocytometer device. The remainder 
of each positive sample was used for the occurrence 
of toxoplasmosis. Blood was placed in a pipette and 
the sample was diluted using Hyme’s Solution by 
withdrawing the dilute solution to the mark 101 to be the 
dilution factor 200 times, After homogeneity of Cellular 
fluid, A drop of diluted blood was placed on the slide for 
the purpose of calculating the number of red blood cells 
in five medium squares using objective lens 40X . and 

was calculated using the following equation:

Total RBC (X1012 /L) = No. RBC in 5 med. sq. 
X 10000

Total Count of Leukocytes, Add 0.38 of dilute 
Thomas solution , And from 1.5 mL of acetic acid to 
47.5 of the water diameter then add the solution to 
one milliliter of stain Gention violet 1%To a test tube 
and then dry the tube with a syringe and then add the 
tube (0.02) to the synovial tube and leave the tube for 
5 minutes. After that, a very small amount of diluted 
blood was withdrawn from the test tube using a special 
pipette. And counting of the blood cells and the stability 
of white blood cells on the surface of the slide, and then 
counted the pellets in four peripheral boxes, and was 
counted using the lens object 40X of the microscope{12}, 
and was calculated using the following equation:

TotalWBC(109/L)=No.WBC in 4 terminal 
S.x10x20x109 .

Hemoglobin concentration was calculated using 
the method cyanmethaemoglobin, 13. It is added 5ml 
from Drabkin’s Solution In a liter of distilled water to 
a sterile, dry test tube, a sample of blood was drawn 
into the 20 mark in the Sali pipette, and the blood was 
added to a test tube containing a Drabkin’s detector to 
become the dilution factor 251, and Mix well using the 
same pipette and after five minutes for the purpose of 
completing the reaction. The results were read in the 
device. After the device was Reset with a Drabkin’s 
detector. The Hemoglobin Standard recorded Ready 
from the company Merck German . The reading was 
recorded in the model added to the detector, and was 
calculated using the following equation:

Concentration of hemoglobin(gm/100ml)=  
X251X

Statistical analysis

The results were statistically analyzed according to 
the SPSS program, and chi -square Test .

PCR

The DNA was extracted from tissues according to the 
method attached to the test kit processed by the Anatolia 
Turkish companyand following the kit instructions. The 
DNA was estimated for quantity and quality using a 
Nanodrop. A characterizing and confirming step was done 
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using a PCR technique targeting the  gene segment 18s 
rRNA (382bp) of Toxoplasma gondii using Conventional 
PCR. Diagnostic PCR primers were designed to amplify 
the target gene segment 18s rRNA (382bp) of T. gondii  
, and they are F:TTGGATATCCTGCGCTGCTT  and R 
: CAAGGTGCCATTTGCGTTCA. Prepared PCR mix 
for parasite T. gondii using the AccuPower® PreMix kit 
supplied by the Korean company Bioneer and according 
to the company’s instructions.

After completing the polymerase reaction mixture, 
the tubes were closed and mixed with vortex for 5 
seconds, then tubes transferred to a Thermocycler PCR 
for thermocycler condition. Amplification reaction 
of Toxoplasma gondii was conducted with Initial 
denaturetion for 4 min at 94ºC followed by 40 cycles 
of 94ºC for 30s (denaturation), annealing at 61ºC for 
45s, extension at 72ºC for 45s and final extension at 72º 
C for 10 min,Under conditions recommended by the 
manufactures. The PCR products were analyzed using 
1.5% agarose gel electrophoresis.

Results and Discusion

The study showed the collection and diagnosis of 
240 samples of Aborted Women, The study showed that 
the number of injury parasite Toxoplasma 75 cases of 
the total number of samples, which formed the infection 
rate 31.25%. Table 1 shows that there were significant 
differences in the incidence of infection according to 
the blood groups, and the highest number of infection 
in the blood type O, which is 40 cases, while the 
lowest number was 10 cases in the blood type B . The 
study showed that the diagnosis of blood samples by 
age groups showed significant differences in parasitic 
infection. The group (15-25 years) recorded 40 cases 
with the highest number of cases, while the group (35-
45) years the lowest number is 13 cases. Diagnosis 
record drop in the average number of red blood cells and 
the presence of significant differences according to age 
groups, as well as a reduction in the rate of hemoglobin. 
The study showed that the infection  of toxoplasmosis 
was accompanied by an increase in the number of white 
blood cells according to the age groups and the presence 
of significant difference in the rate of white blood cells, 
As shown in table 3. In Table 4, there are no significant 
differences in parasitic infection according to rural and 
urban areas.

PCR

Results of positive samples  of Toxoplasma 
gondii(75 samples)  by PCR showed that  these samples 
contain gene 18srRNA (382bp) of T. gondii and they 
were examined by electrophoresis in a 1.5% agarose 
gel, stained with ethidium bromide, and examined 
under UV transilluminator, figure 1. The infection of 
Toxoplasma  gondii is usually without symptoms in 
adults. It causes serious health problems for pregnant 
women, especially when the infection is transmitted 
to the fetus. Transmission of the parasite to the fetus 
causes many symptoms, Mental retardation, Blindness, 
Hydrocephalus, Microcephaly, or may lead to death. 
The study examined the relationship between blood 
groups and toxoplasmosis, as well as the relationship 
between changes in the blood image associated with 
parasitic infection. It is rare to have studies on these 
relationships with infection. Some studies showed rates 
of infection, reconstruction and molecular examination. 
The number of parasitic infections in this study was 75 
out of a total of 240 female blood samples and accounted 
for 31.25%,This ratio is similar to the number of studies 
conducted in Iraq as in Salah al-Din province {15}.Where 
the percentage of infection was 42.6%. The study also 
showed that the highest number of infection was in the 
age group (15-25) years and the lowest in the groups( 35-
45)years, and this is consistent with {16}.in the province 
of Dhi Qar  .The study showed a significant increase in 
toxoplasmosis in the blood type O, As a result of the 
lack of previous studies in Iraq on the association of 
toxoplasmosis infection with blood groups, we could 
not compare with another study  .

The study also showed a decrease in the number of 
red blood cells and hemoglobin. The diagnosis showed 
a significant increase in the number of white blood 
cells. This is consistent with 17.in the province of Najaf 
. And that the study confirms the existence of anemia 
accompanied by infection with this parasite and this is 
confirmed by {18}. Diagnosing using polymerase chain 
reaction depends on the detection of DNA in body 
fluids and tissues. It is a successful test in diagnosing 
this parasite. It is possible through this test to detect the 
presence of a single parasite as this test is characterized 
by high privacy

In its rapid and early diagnosis of infection compared 
to serological tests that require an immune response.
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Table (1) Shows the number of parasitic infection 
depending on the types of blood groups.

Bloods types Infection number

AB 15       b

A 20      b

B 10      b

O 30     a

Table (2) Shows the average number of red blood 
cells (X  ) And hemoglobin rate(Gr / diesel ) by age 
groups .

Age groups Numbers 
ofinfection RBC HB

(15-25)years 40   a 3.30 ±0.115   b 8.83 ±0.003   c

(25-35)years 22   b 3.50 ±0.033    
b 9.11 ±0.006   a

(35-45)years 13   b 4.23 ±0.033   a 8.92 ±0.003   
b

Table (3) The average number of white blood 
cells (X) is determined by age groups .

Age groups WBC

(15-25)years 5.81±0.008    c

(25-35)years 6.13±0.005    b

(35-45)years 6.92±0.005   a

Table (4) Demonstrates differences in parasitic 
infection between the city center and the countryside.

areas Infection  numbers

urban 40   a

rural 35   a

Figure 1: Image of represent some positive tissue samples of 
Conventional polymerase chain reaction where the gene is 
shown 18srRNA (382bp) of Toxoplasma gondii, Where M is 
the ladder. Conclusion

The results showed no significant differences 
between rural and urban areas. DNA was extracted 
from positive samples of Toxoplasma gondii in addition 
to purify and concentrate of extracted DNA samples 
was performed to determine gene segment 18s rRNA 
(382bp)  used conventional PCR method, The results 
showed that the mentioned gene is present in all positive 
samples of T. gondii.
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Oxidative and Antioxidant Status in both Serum and Saliva of 
Patients with Idiopathic Facial Weakness (Bell’s palsy)
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Abstract

Oxidative stress is a status related to over production of reactive oxygen species forming through various 
oxidation pathways and a disruption of the oxidant-antioxidant balance due to a decrease in total antioxidant 
capacity. One-hundred and twenty (120) subjects were participated in this study; they were divided into two 
groups: Group one:  Eighty (80) Bell’s palsy patients included in this study. Diagnosis of patients with Bell’s 
palsy based on House- Brachmann Scale (HBS, 1996); this diagnosis and group two: Forty (40) healthy 
control subjects (volunteers) with no signs and symptoms of any systemic diseases, with matched ages and 
genders with BP patients. The results of this study showed a highly significant reduction in both serum and 
salivary MDA, also the results of vitamin E showed highly significant increase in both serum and salivary 
vitamin E mean after treatment. Regarding the TAO in this study showed significantly increased TAO after 
LLLT. Oxidative stress is elevated in biological samples of patients with Bell’s palsy and may help to clarify 
the etiopathogenesis of the disease.

Keywords: Facial paralysis, Superoxide dismutase, Glutathione. 

Introduction

Acute peripheral facial weakness (Bell’s palsy) is 
a neuromuscular disability occurs in lower motor facial 
part. It leads to psychosocial, functional and aesthetic 
troubles to the involved patient. The middle ends of 
the facial canal which influent as site of lesion1. For 
either side of the face, there is no sexual predilection. 
Bell’s palsy has been described in the patients of all 
ages groups, with peak incidence showed in the 40s 
2. Garg et al., 2012 showed that the Bell’s palsy is 
more likely to happen between the ages of 15 and 45 
years. The Bell’s palsy is wide spread in women of 
the adolescence stage and in their twenties age ranges. 
The prevalence occurs similar in both genders of their 
thirties, with increasing occurrence after the age of 40 
years. In the field of physiotherapy; light amplification 
by stimulated emission of radiation (laser) is one of the 
most important treatment options. Diode or low-level 
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laser therapy (LLLT) is suggested as bio- stimulating 
and analgesic effects through direct irradiation without 
causing thermal response 3. Cokluk et al., 2015 showed 
that Oxidative stress (OS) is a condition associated with 
excess production of reactive oxygen species arising 
through various oxidation pathways and a disruption 
of the oxidant-antioxidant balance due to a decrease 
in total antioxidant capacity. Further, it is thought to 
play an important role in several inflammatory diseases 
and the antioxidant system is considered to be related 
to immunity. Excessive formation of free radicals and 
concomitant damage at the cellular and tissue level 
are controlled by antioxidant defense systems, which 
act in synergy 4. Oxidative stress may cause lipid 
peroxidation and an increase in the malondialdehyde 
(MDA) concentration, and may cause cytotoxicity. 
These changes of membrane lipid composition may be 
induced by free radical initiated lipid peroxidation 5. 
It’s one of the aldehydic products of lipid peroxidation, 
increasing levels of MDA in serum, heart, lung, liver 
and kidney 6. Well-known antioxidants include enzymes 
and other substances, such as vitamin C, vitamin E, 
and beta carotene, which are capable of counteracting 
the damaging effects of oxidation. Antioxidants are 
compounds that protect biological systems against the 
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potentially harmful effects of processes or reactions that 
can cause excessive oxidation (such as produced by this 
disease and drugs for its treatment) 7. Vitamin E acts as 
a chain-breaking antioxidant which plays a crucial role 
in preventing the propagation of free radical reactions 8.

Materials and Method

One-hundred and twenty (120) subjects were 
participated in this study; they were divided into two 
groups:

Group one:  Eighty (80) Bell’s palsy patients 
included in this study. These patients were treated by 
LLLT. Diagnosis of patients with Bell’s palsy based on 
House- Brachmann Scale (HBS, 1996); this diagnosis 
was done by neuromedicine / neurosurgery specialists. 

Group two: Forty (40) healthy control subjects 
(volunteers) with no signs and symptoms of any 
systemic diseases, with matched ages and genders with 
BP patients. All samples collection was done in Babylon 
Health Directorate; specifically Merjan Medical City, 
Babylon Center of Physical Therapy and Rehabilitation 
and Al-Hilla Teaching Hospital during the period  from 
May 2017 to March 2018, while the laboratory work was 
done in the College of Sciences Laboratories / Babylon 
University / Consultation office . The age ranges of 
those patients were (20- 70) years old. All subjects 
were examined clinically (extra and intra - orally). Each 
subject fulfilled a case sheet and approved consent was 
taken from each subject to participation in this study. 
The HSB were assessed for all patients in the 1st visit 
before the treatment as well as after (6–7) weeks after of 
the treatment Pereira et al., (2011).

Samples collection

Blood and saliva were collected from each subject 
at a fixed daily time i.e. 8-11 a.m. These samples were 
collected at early diagnosis and after treatment.

Blood sample

About 6 ml of venous blood sample was aspirated 
from anticubital vein from each individual, using 
disposable syringes with 21 gauge stainless steel needle. 
The whole blood transferred into sterile polyethylene 
tubes. Samples were allowed to clot for 30 minutes 
before centrifugation at 3000 rpm for 10 minutes then 
the supernatant serum was aspirated and transferred into 
an Eppendorf tubes and frozen at – 20 ◦C for subsequent 

analysis. Heamolyzed samples were discarded.

Saliva sample

About 3- 4 ml of unstimulated (resting) whole 
saliva was collected. An individual was asked to rinse 
his / her mouth thoroughly with water to allow removal 
of debris. The first mouth – full of saliva was discarded 
to allow clearance of water, and then the patients were 
asked to spit all the saliva into a plastic polyethylene 
tube. The collected saliva was centrifuged at 3000 rpm 
for 10 minutes; the clear supernatants was aspirated 
and frozen at - 20◦C until assayed. The ELISA kit with 
Competitive- ELISA technique was applied. MDA 
ELISA kit was applied to the in vitro quantitative 
determination of MDA concentrations in serum, plasma 
and other as saliva. Vitamin E / ELISA kit was applied 
to the in vitro quantitative determination of Vitamin E / 
concentrations in serum, plasma and other as saliva, and 
also TAO (total antioxidant) / ELISA kit was applied. 

Results and Discusion

The age range of patients with Bell’s palsy was (20- 
70) years, the mean ± S.D for patients with Bell’s palsy 
were (43.6 ± 15.6). For the healthy control subjects 
the age range was (20 -70) years with mean ± S.D was 
(45.4± 15.9). Statistical analysis using t – test showed 
no significant differences between the age of patients 
and control subjects as shown in table 2. The results 
in this study showed mean ± S.D of serum MDA was 
(423.05±171.5) (µmol/L), while in healthy control 
subjects was (37.4±13.7) (µmol/L). The mean ± S.D of 
salivary MDA in patients with BP was (392.95±197.6) 
(µmol/L), while salivary MDA mean ± S.D in healthy 
control subjects was (32.8±14.2) (µmol/L). The mean ± 
S.D of serum Vitamin E of BP patients was (9.6±12.0) 
(µmol/L), while in healthy control subjects was (98.8± 
35.4) (µmol/L). The mean ± S.D of salivary Vitamin 
E of BP patients was (12.5±13.05) (µmol/L), while in 
healthy control subjects was (81.5± 38.8). The mean 
± S.D of serum TAO in BP patients was (2.8±0.5) 
(µmol/L) while in healthy control subjects was (4.4± 
0.7). The mean ± S.D of salivary TAO in BP patients 
was (4.5± 0.7), while in healthy control subjects was 
(4.0± 0.6) (µmol/L). All these data shown in table 3. For 
LLLT (Low Level Laser Therapy) group patients, there 
was a highly significant reduction in serum MDA mean 
± SD after treatment (p< 0.001). The salivary MDA 
mean ± SD was significantly decreased after treatment 
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(p<0.001). There was a highly significant increase in 
serum vitamin E level LLLT (p<0.001). Similarly, a 
highly significant elevation in salivary vitamin E level 
was observed after LLLT (P<0.001). The serum and 
salivary TAO were significantly increased after LLLT 
(p<0.001). These results as shown in table 4. The results 
of this study showed a highly significant reduction 
in serum MDA mean after treatment (p<0.001). The 
salivary MDA mean was significantly decreased after 
treatment (p<0.001) as shown in table 4, figure 1. Also 
noted in this study the results of vitamin E showed 
highly significant increase in serum vitamin E mean 
after treatment (p<0.001). A highly significant elevation 
in salivary vitamin E level was observed after LLLT 
(p<0.001), as shown in table 4, figure 2. The results of 
TAO in this study showed significantly increased TAO 
after LLLT (p<0.001). Statistical analysis using t-test 
showed significantly increased salivary TAO after LLLT 
(p<0.001), as shown in table 4, figure 3. These results 
matched the results of Gillman et al., 2002; Danielides 
et al., 2001; when they showed that Bell’s palsy is 
a disease without gender or seasonal predilection. It 
is equally affected men and women regarding age 
distribution.  The highest occurrence of Bell’s palsy is 
reported to be between 15- 45 years of age. This disease 
is less common in patients under the age of 15 and 
above the age of 60. Eviston et al., 2015, agreed with 
this study; they also showed that patients with Bell’s 
palsy are not interested in age, gender and seasonal 
variations. The imbalance between reactive oxygen 
species and antioxidant capacity of the body was named 
as the oxidative stress (OS). McCormick, 2000 noted the 
excess levels of free radicals or decreased antioxidant 
capacity may lead to OS, and the OS leads to DNA and 
endothelial damage, and it was reported or noted as 
the underlying causes or reasons for various diseases, 
this explanation of data is in agreement with this study; 
that the MDA elevated in body fluids of the Bell’s 
palsy patients without starting any type of treatment or 
management and compared with healthy that of control 

subjects; since the antioxidants capacity elevated after 
finished treatment  and would suppressed OS levels and 
gave the good indicator of better treatment. It was likely 
that the increased levels of oxidative stresses considered 
as important aspects in development of Bell’s palsy as 
proposed by Yeo et al., 2007.  Schenkels et al., 1995 
revealed that exploring saliva as a diagnostic tool for 
assessment of oxidative stress and antioxidant markers 
could be of significant clinical interest.    One of several 
byproducts of lipid peroxidation processes was MDA 
which could be used as indicator for oxidative stress. 
MDA is a useful biomarker of lipid peroxidation and 
oxidative stress. To the best of our knowledge, this was 
the first study explored MDA in saliva of patients with 
Bell’s palsy treated with LLLT.  Regarding antioxidant 
as Vitamin E, The main function of it is apoptotic 
activity inhibition and the biological membranes 
stabilization in addition to suppress of oxidative stress 
status. Ricciarelli et al., 2007 stated that both vitamin 
E & C are essential for neurological functions; changes 
in the levels of antioxidant vitamins are associated 
with oxidative stress leading to different neurological 
diseases or disorders, these results can be used to 
explain the present study. Behl et al., 2010, showed 
the oxidative stress to be associated with an increased 
free radical burden, and to protect the body from free 
radical induced cell DNA damage by certain steps: they 
(1) can form a single or double-strand break, and (2) 
they can produce modification in nitrogenous bases and 
result cross links. Selek et al., 2008; Chakraborty et al., 
2009, noted the imbalance of antioxidant vitamins that 
may an important role in etiopathogenesis of the disease 
process as anti-inflammatory processes, its inhibition of 
platelet aggregation and its immune-enhancing activity. 
These results compatible with the present study. Zhang 
and Omaye, 2001 showed  vitamins  like vitamin E 
and vitamin A are regarded as the primary lipid soluble 
antioxidant that operates synergistically with vitamin C 
to protect lipids against peroxidative damage. 

Table 1. List of materials used in analysis and treatment of patients with Bell’s palsy.

Name of Material Batch number Place of production

Vitamin E/  ELISA
Technique Kit

E-EL-0018 Elabscience (U.S.A)

Malonaldehyde ELISA
Kit E-EL-0060 Elabscience (U.S.A)

Human Total antioxidant     
 (TAO) ELISA kit PRS- 01738hu Pars Biochem (U.S.A)
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Table 2. Ages and genders distribution between BP patients and healthy control subjects.

p- valueControl
       Subjects (No. 40)

    Bell’s palsy
      Patients (No. 80)Age / Year

1.020 - 7020 - 70Range

0.5 NS45.4± 15.943.6 ± 15.6    Mean ± S.D 

0.7
 16 (40%) 34 (42%)Female

24 (60%)46 (57%)Males

0.4 NS1:5 1:3Males / females ratio

Table 3. Distribution of biochemical measures between mean ± SD of serums, salivary study groups and 
healthy control subjects before treatment.

Variable Patients with
BP (No. 80)

Healthy control
Subjects (No. 40)

Paired 
t-test

P
value

Serum MDA µmol/L 423.05± 171.5 37.4± 13.7 5.7 <0.001

Salivary MDA µmol/L 392.95±197.6 32.8±14.2 5.1 <0.001

Serum vitamin E µmol/L 9.6±12.0 98.8±35.4 4.4 <0.001

Salivary vitamin E µmol/L 12.5±13.05 81.5±38.8 5.0 <0.001

Serum TAO µmol/L 2.8±0.5 4.4±0.7 3.7 <0.001

 Salivary TAO µmol/L 4.5±0.7 4±0.6 16.5 <0.001

Table 4. Distribution of serum and salivary (MDA, vitamin E, TAO) measures of patients before and after 
LLLT.

Variable Before mean ± SD After mean ± SD Paired
t-test P- value

MDA serum µmol/L 450.5±217.8 65.8±21.9 11.1 <0.001S

MDA saliva µmol/L 489.3±231.1 83.4±34.2 11.0 <0.001 S

Vitamin E serum µmol/L 11.3±16.7 127.9±39.8 17.5 <0.001 S

Vitamin E saliva µmol/L 13.5±15.7 114.4±49.7 11.3 <0.001 S

TAO serum µmol/L 2.9±0.4 4.4±0.7 12.6 <0.001 S

TAO saliva µmol/L 2.8±0.5 4.6±0.8 11.6 <0.001 S
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Figure 1. Serum and salivary MDA means distribution 
before and after LLLT therapy.

Figure 2. Serum and salivary vitamin E means distribution 
before and after LLLT therapy.

Conclusion

The pathogenesis of BP disease is related with 
increase the stressful status (oxidative stresses).
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Introduction

The latest notice of powerful visible 
photoluminescence in anodically etched porous 
silicon has  created  substantial  attention 1. Very easy 
factors demonstrate that two assumptions are  needed  
for  effective emission of  visible  light  from  silicon  
components:  (I)  a  confinement  of  providers  into 
nanometer-sized  silicon  cells  in  purchase  to  bring  
sufficient confinement  to  take  optical  transitions  in  
the  visible array;  (II)  an  improvement  of the  light  
quantum effectiveness,  which  can  bring  its  source  
from  an  enhance  in the  radiative  recombination  rate  
considering  of the  busting of  energy  conservation  
or  from  a  reducing  of the nonradiative  works by  
a  passivation  of the  limited region surfaces 2 these 
advantage are suitable for building photodetector. 
Newly optical properties have been aimed for detection, 
admitting variant of PL, reflectivity and optical wave 
guiding. Optical detectors are predicting because 
of their very quick response 3. The porous silicon 
photodetectors produced by traditional methods are 
limited in efficiency due to the lack of stability in 
electrical and optical properties, deficient dark current 

and deficient photo current deficient light sensitivity, 
so the scope of application is limited 4. The porous 
silicon photodetector manufactured by RTO process 
are widely used as optical devices because of their high 
quality in sensitivity of light. The accelerate of a  PSi 
photodetector is significant figure of merit 5 . There 
are three basic types of porous silicon photodetectors 
such like metal semiconductor metal, p-n junction 
and shottky diode were manufactured to detect light 
6. The human eye is sensitive to all of the radiation in 
the electromagnetic spectrum and this radiation when 
with high intensity can damage the lens and cornea of 
the eye and can also damage the skin and tissues 7. In 
2005,  A.M.rossi et al. reported the improvement of 
porous silicon photodetector by using rapid thermal 
oxidation RTO process at 850 C where the responsivity 
was around 2.5 A/W and raised to 5.5 A/W at 800 nm 
8. Eshawer T. et al in 2013 observed reduced reflection 
losses and improved absorption of light in visible region 
after depositing Ag nanoparticles on silicon substrate 
9.  In this research, used Ag nanoparticle film instead 
of RTO process where the responsivity is improvement 
after depositing on porous silicon.

Materials and Method

The Porous silicon for this study created by 
photoelectrochemical etching on n-type (100) silicon 
wafers (1-3 Ωcm). The anodization current density was 
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12 mAcm-2 had a porosity equal to 70% and using a 
Teflon cell with an electrolyte containing HF: Ethanol 
(2:1). For photoelectrochemical etching using a laser 
with the wavelength 560 nm. The morphological study 
of porous silicon was started by SEM and AFM before 
and after adding Ag nanoparticle. The Porosity of the 
porous silicon, as determined gravimetrically, was 60%. 

To enhance the electrical properties was made on 
back surface by depositing Aluminum with a thickness 
100 nm by annealing under a vacuum at 350 C for 20 
min. The electrical properties (dark and illuminated 
I-V) of photodetector were studied in laboratories 
temperature by using electro meter and two light 
intensity. The deposited silver film were afterward 
annealed at 450 C for 45 min. in Nitrogen situation to 
alter the surface structure. The thickness of Ag thin film 
was 100 nm where this thickness was suitable for this 
photodetector. The structures of this detector content of 
Ag/PSi/Si/Al materials.

Results and Discusion

The SEM images of the silicon pore layer show a 
coarse surface structure with a number of nanosized 
pores as shown in Figure 1. The Pores contain cylindrical 
and rectangular shapes that are randomly distributed, 
vertically perpendicular to the sample level where the 
porous diameters range from 0.3 to 1.5μm. The increase 
in pore diameter is due to increase in the number of 
holes on silicon surface when the laser light is absorbed 
by the upper layer of silicon.

The SEM images showed some variation in porous 
silicon morphology before and after the deposition 
of silver particles. Figure 2 shows SEM image of Ag 
films deposited on porous silicon by annealing at 450 
C for 45 min. in vacuum environment. The deposited 
nanoparticles were in the form of small sizes distributed 
on top and also with large nanoparticles size. The 
nanoparticles fill holes located on porous silicon surface 
where the image of the electron microscope shows how 
these holes are filled. The AFM images of the porous 
silicon layer after addition of Nanoparticles for silver 
are shown in the figure 3, where a change in silicon 
surface is observed in after adding silver particles where 
the boundaries of the pores were clear and the thickness 
of the wall of the pores increased also after the addition 
of these nanoparticles. The figure (4) shows the behavior 
of the dark current before and after the addition of silver 

nanoparticles in the forward and reverse bias where the 
structure (Ag/PSi/Si/Al) possesses Ag/PSi Schottky and 
Si/Al heterojunction. The addition of silver particles 
to the porous silicon surface causes an increase in the 
forward current and reduces the resistance of porous 
silicon layer and the reverse current decreases after 
the addition. Another important way to determine the 
electrical properties of PS is current measurements under 
lighting. Figure(5) display the IPH-V characteristics of 
porous silicon as a photodetector after illuminated under 
light intensity before and after adding Ag nanoparticles, 
where the increase in current from (0.8) to (1.6mA) 
at 2V is observed compared to before adding silver 
nanoparticles This improvement can be attributed to 
increased absorption in the surface of the porous and also 
short the length of diffusion of photogenerated carriers, 
As well as by increasing photoreceptors carrier from 
silver particles to porous silicon. The photo responsivity 
of PSi before and after adding Ag nanoparticle are shown 
in Figure(6). Where the response was between 400 and 
1000nm in wavelengths. The maximum photoresponse 
was 0.6A/W in 695 nm due to raising absorption of 
light by Ag nanoparticle where the responsivity after 
Adding Ag nanoparticle was better than from fresh PSi. 
So the region between 700nm to 1000 nm is a infrared 
raddiation and maximum photoresponse in infrared 
region was 0.38 A/W in 810 nm.

Figure 1: SEM image for fresh PSi.

Figure 2: SEM image after adding Ag nanoparticle
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Figure 3. 2D AFM image a) fresh porous silicon b) after 
adding Ag nanoparticle

Figure 4: behavior of I-V characteristics before and after 
adding Ag nanoparticle in dark

Figure 5: behavior of I-V characteristics before and after 
depositing Ag nanoparticle in illumination

Figure 6: Responsivity before and after adding Ag 

nanoparticle

Conclusion

In this work, we prepared a photodetector with 
low dark current in reverse bias by depositing Ag 
nanoparticle and with increasing in photocurrent after 
depositing by annealing process, where the photocurrent 
increased from (0.8) to (1.8mA) at 2V. The responsivity 
was also enhanced after Ag nanoparticle deposited 
and we get the best response in (0.6 A/W) under light 
illumination and 0.38 A/W in infrared region.
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Introduction

Termite (Microcerotermes diversus) related to equal 
wings, Isopters and characterized by colonial behavior 
1, Termite from insects of great economic importance 
and widespread, which spread in many countries of the 
world, particularly warm ones, are preferred to spread 
in wet and dark places under trees. Termite lived in a 
system of colonies very precise cannot determine the 
number of colonized individuals, they vary from species 
to other, ranging from a few hundred to several million 
and the last of the most prominent families of the termite 
2,3, the infection begins in the trees, especially the palm 
trees from the root region, where it digs in it to develop 
the infection in the direction of the stem where large 
expenditure erodes a part of it, as well as attacking 
the base of palm fronds  formed deep holes in it, and 
more dangerous to be infected with palm offshoots 
causing tree death in the case of severe injury. Pests 
such as termites jeopardise buildings and monuments, 
with other biological vectors such as mosquitoes and 
ticks have forced governments to spend huge sums of 
money 4. Termite colonies were treated with chemical 

pesticides that contributed to their reduction. However, 
the control of this insect using these pesticides has 
caused many problems, including insecticide resistance, 
elimination of natural enemies, as well as safety risks 
for humans and pets due to their residues in the soil, then 
entry of toxic chemical residues into the food chain, soil 
pollution and reduced biodiversity. These and other 
problems have made researchers seriously consider 
increasing the interest in integrated pest management, 
including biocontrol agents , in dealing with such 
problems. 

Materials and Method

Isolation, purification and diagnosis of fungi 
associated with some economic trees

A number of dead termite insects (showing signs 
of fungal infection with fungal filaments surrounding 
the insect) were brought to the laboratory and washed 
with well-running water, sterilized with 10% sodium 
hypochloride (NaOCl) solution for 5 minutes and then 
washed with distilled water to remove the chlorine effect,  
dried on the filter paper , then five insects inoculated in 
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sterile Petri dishes (diameter 9 cm) containing Potato 
Dextrose Agar medium (PDA), (which prepared 
according to the company Himedia equipped, sterilized 
by autoclave at a temperature of 121 °C  under pressure 
of 15 bound / cm2 for 15 minutes.   Different fungal 
isolates were isolated, then purified and identified based 
on the taxonomic keys, pure fungal isolates were kept in  
PDA slants , with information on each isolate, scientific 
name and date of isolation

Pathogenicity test of the isolated fungi in the 
percentage of termite mortality

Spore suspensions of the isolated fungi (Aspergillus 
nidulans, Aspergillus flavus Trichoderma harzianum 
Metarhizium anisopliae, M. anisopliae 50 and 
Macrophomina phasiolina ) were prepared at 105 spore 
/ ml, using the haemocytometer. Spore suspensions were 
prepared from the colonies of these fungi at a week’s age 
for each fungus using sterile distilled water. Twenty-five 
termite insects were placed in each petri dish containing 
sterile wooden pieces of base of palm fronds ( which 
sterilized with  sodium hypochlorite solution (10%) and 
washed with distilled water), followed by 5 ml of fungal 
spore suspensions supplemented with 0.1% Tween 80 
(Ball et al., 1994). The control termites  group was treated 
with 5 mL distilled water with the same concentration 
of the Tween 80.  Petri dishes were incubated at 25 ± 
2oC. Three replicates were used in each bioassay, the 
cumulative range of termite mortality percentage was 
recorded at four days after application of the fungi, and 
mortality percentage was corrected according to the 
Orell and Shnaider equation (Shaaban and Al malh., 
1993). Corrected mortality (%) = mortality in fungal 
application - mortality in control / 100 - mortality in 
control   X 100

Extra isolation of the fungi from the dead insects 
has been repeated to confirm fungi

Preparation of fungal filtrate 

Flasks (250 ml) containing 150 ml of autoclaved PD 
broth medium supplemented with chloramphenicol, 200 
mg / L, were inoculated with two fungal colony discs  
(1 cm diameter) of each fungal species grown in  PDA 
medium, then incubated at 25 °C for 10 days, flasks 
were shaking every 2 days, at the end of the incubation 
period using PD broth medium contained the fungal 
growth were filtered through 3 layers of gauze and then 
centrifuged  at 4000 RPM for 10 minutes and collect the 

fungal filtrate with sterile glass bottles and store at 4 °C 
until subsequent tests (Mahadevan and Sridhar 1986).

The effect of fungal filtrate in the in the percentage 
of termite mortality

Each 24 termites per petri dish were treated with 5 
mL of fungal filtrate, which sprayed by hand sprayer. 
Three replicates were used in each bioassay, the 
cumulative range of termite mortality percentage was 
recorded at four days after application of the fungi, 
mortality percentage was calculated as above.

Determination of certain enzymes in the isolated 
fungi

Three hudrolytic enzymes included Lipase, 
Chitinase and Protease were estimated in fungal filtrate 
which regard as crude enzymes source. 

Determination of the Lipase activity

Titration method adopted by Watanabe et. al., (1977)  
was used to estimate the Lipase activity in the fungal 
filtrate using olive oil as a substrate. The fatty acids 
resulting from lipid degradation were titrated against 
the NaOH solution to determine the enzyme activity,  
which expressed as enzymatic unit according to IUB 
Committee: “The amount of enzyme that releases one 
micromole of fatty acids in one minute”

Determination of the Chitinase activity

Tweddell et al. (1994) was used to estimate the 
Chitinase activity. The reaction mixture consisted of 
adding 0.5 ml of the chitin solution (1%) and 0.5 ml 
of fungal filtrate for each fungal isolate, incubated  in 
37 °C in water bath for two hours. Then Nitro Salicylic 
acid was add to the mixture and boiled in water bath at 
100 °C for 5 minutes, then cool the tubes and measure 
absorption in the Spectrophotometer at a wavelength 
of 540 nm. Depending on the standard curve prepared 
from N- acetyl glucose-amen chitinase activity was 
determined. Enzyme activity was defined as:  the 
amount of enzyme that releases one micromole of N- 
acetyl glucose-amen in one minute according to the 
reaction conditions.

Determination of protease activity

One ml of  fungal filtrate added to the 9 ml of the 
casein solution (5%) and then incubate the mixture at 37 
°C for 20 minutes, after the end of the specified time, 
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2 ml of acetic trichlorethylene (TCA) was added for 
the purpose of discontinuation of the reaction and then 
centrifuged at 6000 rpm for 3 minutes then absorbance 
was measured by spectrophotometer at a length of 280 
nm. The enzymatic activity was known as the change 
the absorption at 0.01 per minute (Mahadevan and 
Sridhar, 1986(

Determination of total protein

  Total protein content in the crude enzymes was 
estimated by measuring the absorbance at the wavelength 
540 nm in the reaction mixture of  consist of 1 ml of 
the fungal filtrate and 4 mL of the biuret reagent then 
incubated for 20 minutes at 37 °C. The concentration of 
the protein mg / ml was determined by using the standard 
curve of bovine serum albumin   (Cooper, 1977).

Determination of the specific activity of enzymes

   The specific activity of enzymes was estimated 
according to the following equation:

Specific Activity (unit/mg protein) = enzyme 
activity (unit / ml) / Protein concentration (mg / ml) 
(Cooper, 1977).

Statistical Analysis

 The Data were analyzed using the analyses of 
variance (ANOVA) (α = 0.05) followed by comparison 
of the means using the least significant difference test 
(SAS Institute, Cary, NC, USA).

Results and Discusion

Isolation and identification of fungi

6 fungal isolates were isolated from termite insects 
affecting citrus and palm trees in Samarra district 
- Salah Al-Din governorate – Iraq, during October 
2017 included Aspergillus nidulans, Aspergillus flavus 
Trichoderma harzianum Metarhizium anisopliae, M. 
anisopliae 50 and Macrophomina phasiolina (Table 1). 
The reasons of the fungal infection of termite insects 
may be due to the ability of these fungi to degrade the 
insect cell wall and its internal components as a nutrient 
sources , all the isolated fungi are facultative in their 
nutrition , allowing them to grow in media containing 
organic materials as well as their potential to grow on 
the living tissues in animals and plants (Agrios, 2005).

Pathogenicity test of the isolated fungi in the 

percentage of termite mortality

Effect of the fungal spore suspension

The results of Table (2) showed that all fungal 
applications superior in the percentage of termite 
mortality than the control. Among these, A. flavus 
was significantly superior in the percentage of termite 
mortality than the rest of the fungal isolates for all 
treatments after 24, 48, 72 and 96 hours in the percentage 
of termite mortality were 16.67, 78.00, 100.00 and 
100.00, followed by M. anisopliae that recorded 10.33, 
39.33, 80, 91%, respectively. while in control the  
mortality wasn’t  recorded during the mentioned time 
periods 24 and 48 hours, and reached to 5% and 10.97% 
after 72 and 96 hours of treatment respectively.. The 
cause of insect killing due to fungal suspensions may be 
due to the possibility of penetration of the fungal hyphae 
resulting from the spores germination to the body of 
the insect using chemical penetration mechanisms 
represented by the enzymes that degrade the insect 
components. 

Effect of fungal filtrate on the percentage of termite 
mortality

The results of Table (3) showed that all fungal 
filtrate superior in the percentage of termite mortality 
than the control. The highest percentages of termite 
mortality recorded by  A. flavus which were13.67, 
73.33, 88.67 and 94.67% for the periods 24, 48, 72 
and 96 hours, respectively, while M. anisopliae filtrate 
was the second highest in percentages of termite 
mortality  reached to 9.67 , 41.33, 80.00 and 91.33% 
for these periods,  respectively, compared to the lowest 
percentage of termite mortality in control which were 
5 and 10.97% after 72 and 96 hours ,respectively. The 
cause of insecticide killing may be due to the presence of 
secondary metabolites such as fungal toxins, antibiotics, 
alkaloids and phenolic compounds, as well as enzymes 
that degrade the walls and components of the insect, 
as well as producing internal toxins Dextraxine and 
Cytochalasin  in M.. anisopliae and aflatoxin groups in 
A. flavus may be have a role in fungal pathogenicity.

Enzymatic activity of isolated fungi

The results in Figure 2 showed the Specific Protease 
Activity of the entomopathogenic fungi on the termite 
insect. Although the Specific activity of protease was 
recorded by all isolated fungi, the fungi, M. anisopliae , 



1227        Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4                  

A. flavus and T.harzianum showed the highest specific protease activity resulting in  3.93 and 3.81 and 3.08 unit / mg 
protein, respectively. Figure (3) shows the Specific chitinase activity  of the entomopathogenic fungi on the termite 
insect, the results showed that all isolated fungi on the termite insect had the ability to secrete the chitinase enzyme 
and reached the highest  the specific  activity to 4.87 , 4.27 and 3.81 unit / mg protein by M.anisopliae , A. flavus and 
T. harzianum, respectively.

Table (1) Fungi isolated from termite insects infected on palm and citrus trees 

Isolated fungi Date of collection Site/ source of collection

Aspergillus flavus 4/10/2017 palm trees, Samarra district - Iraq

Aspergillus nidulans 5/10/2017 citrus  trees, , Samarra district - Iraq

Trichoderma harzianum 4/10/2017 Palm trees, , Samarra district - Iraq

Metarhizium anisopliae 6/10/2017 palm trees, , Samarra district - Iraq

Metarhizium anisopliae 50 5/10/2017 palm trees, , Samarra district - Iraq

Macrophomina phasiolina 5/10/2017 citrus  trees, , Samarra district - Iraq

Table 2. Effect of fungal spore suspensions on the percentage of termite mortality

Isolated fungi Percentage of termite 
mortality

24 h 48 h 72 h 96 h

Aspergillus flavus 16.67 78.00 100.00 100.00

Aspergillus nidulans 15.33 20.00 63.33 81.67

Trichoderma harzianum 14.00 23.33 72.67 82.00

Metarhizium anisopliae 10.33 39.33 80.00 91.00

Metarhizium anisopliae 50 5.33 15.00 14.67 40.33

Macrophomina phasiolina 2.67 5.00 24.33 40.00

control 0.00 0.00 5.00 10.67

LSD 0.05 1.430 2.44 3.523 3.971

Table 3. Effect of fungal filtrate on the percentage of termite mortality

Isolated fungi Percentage of termite 
mortality

24 h 48 h 72 h 96 h

Aspergillus flavus 13.67 73.33 88.67 94.67

Aspergillus nidulans 1.33 11.33 51.67 69.33

Trichoderma harzianum 1.67 25.67 53.00 80.00

Metarhizium anisopliae 9.67 41.33 80.00 91.33

Metarhizium anisopliae 50 0.67 9.67 15.00 40.67

Macrophomina phasiolina 0.33 5.00 23.33 46.67

control 0.00 0.00 1.33 6.67

LSD0.05  1.751 2.702 3.934 3.502
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  Fig. 1. Fungal colonies growth on the termite insects and killed them. (A:A. flavus, B:M.anisopliae and C:T.harzianum

Figure (2) Specific protease activity  of the entomopathogenic fungi on the termite insect (LSD0.05 : 0.18)
Figure (3) Specific chitinase activity  of the entomopathogenic fungi on the termite insect (LSD0.05 : 0.21)
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Conclusion

Termites , unlike other pests ,cause a large damage 
in buildings, trees, wood and monuments. Toxic 
chemical insecticides have a the harmful effect on the 
human and the environment, in addition some pests 
developed the resistance towards this toxic chemicals, 
one of the alternatives, the biological control agents 
using the entomopathogenic fungi. The present study 
proved the fungal isolates (and their filtrates) which 
isolated from termite insects infected on palm and citrus 
trees, cause the high mortality percentage of termites in 
the laboratory level. 
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Abstract

The study aims to: Assess Parent’s knowledge of care toward children with autism. Apply program regarding 
autistic children on the Parent’s care intervention in autism center”. Find-out the   relationship  between  
the    parent’s   care intervention  about teaching  program regarding  autistic child and  their   demographic    
characteristics  such as    their   age, gender , number of  children    education ,marital  status, occupation of 
parents ,parent age when   in  the  family,&  number  of   autistic  child   in  the  family. A quasi  experimental  
study  was  used  for  the  present  study  was  carried  out   from 27th  June 2018  to the 24th March 2019  in 
order to determine  rise and improve teaching program  regarding  autism Children in  Parents  intervention 
Knowledge in Autism Center  in  AL- Nasiriya  City, on  a purposive (non-probability) sample  was  used  
in  this  study  that  composed  of (60)  parents their autistic children . Data were collected  by  using  the  
technique of  self – administrative  report  was  consisted  of  two  parts:  ‘ demographic characteristics   of   
child,   parents   knowledge of care about   their  children. The  validity  of   the  questionnaire  was obtained   
through  a panel  of   experts   and   the  internal  consistency  reliability was  achieved   through     the 
application  of  Alpha Correlation Coefficient (r=0. 82) which  was  statistically  acceptable.
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Introduction

Autism is a neurological disorder that affects the 
brain and cause of Weakness in   the formation   of    
social relations, communication skills and Language 
and emotional and sensory development 1. No cure 
diagnosis treatment in the autism spectrum, however; 
there are many treatments used to treat dysfunctional 
behaviors promote development and   increase   
independence .Treatments can be divided into three main 
categories: including behavioral therapy, medicines, and 
occupational therapy 3 Parents of   children with autism 
may suffer from tension   in   marital    relations, extended 
family relationships, resentment, social isolation, 
depression, increases in stress, financial difficulties or 
relationship difficulties, anxiety,  problems  ,  lack    of  

information     when    individuals     access    unhelpful 
information  ,this    may    frustrate  them  even further 
4. Parent has a role in the development and prognosis 
for the child with ADS from the, there is one single 
question is, “why parents”? If the research focuses on 
parents and excludes fathers. The reason is that it is the 
parents who are given responsibility for caring for their 
child, particular for the daily management of the child, 
conducted a study that looked deeper into gender roles 
and found that parents   have   a major role in terms   
of caregiver requirements and spend more time with 
the child (e.g. doctor’s appointments; social activities) 
parents    therefore have to deal  with  the  day to day 
behavioral  issues on  more frequent and intensive basis. 
Moreover, parents are more likely to be held responsible 
for the behavior of  their children 5. It is important   
for  parents of children with   autism   to    get    all   
the  information    needed    in order to get a better 
understanding condition   and     the situation   of    their   
child’s   choose   the   appropriate   one   treatment  as well 
as support   for  community,  professional    programs   
assistance    and    availability   of services   and   programs   
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for  families   with children with disabilities 6. Special 
education   programs and intensive   behavioral therapy 
and early in  life   can  help child with   autism  get  
self-care and  social, and  function, skills     often    can     
improve   performance    behaviors     are  not    good ; 
these  educational  programs  apply  to children around 
the age of three 7

Methodology

The study aims to Assess Parent’s knowledge of care 
toward children with autism. Apply program regarding 
autistic children on the Parent’s care intervention in 
autism center”. Find-out the   relationship  between  the    
parent’s   care intervention  about teaching  program 
regarding  autistic child and  their   demographic    
characteristics  such as    their   age, gender , number 
of  children    education ,marital  status, occupation of 
parents ,parent age when   in  the  family,&  number  of   
autistic  child   in  the  family

Methodology

A quasi   experimental   study  was  used  for  the  
present  study  was  carried  from 27th  June 2018  to 
the 24th March 2019    in order  to determine  rise and 
improve teaching program  regarding  autism Children 
in  Parents  Knowledge of care intervention in Autism 
Center  in  AL- Nasiriya  City, on  a purposive (non-
probability) sample  was  used  in  this  study  that  
composed  of (60)  parents their autistic children . 
Data were collected  by  using  the  technique of  self 
– administrative  report  was  consisted  of  two  parts:  
‘ demographic characteristics   of   child,   parents   
knowledge of care about   their  children. The  validity  
of   the  questionnaire  was obtained   through  a panel  
of   experts   and   the  internal  consistency  reliability 
was  achieved   through     the application  of  Alpha 
Correlation Coefficient (r = 0. 82) which  was  statistically  
acceptable. The  data have been collected by using self-
administration method   to  the  answer  questionnaire   
format , from  the  parents  in  the thi -qar   autism  center  
in  Nasiriya   city  to  assess  parents’  knowledge about  
autistic   child   before  beginning   the  pretest . The data   
collected from the parents (pretest-post test1)The data 
collection process  has  been   performed from  (10-6-
2018 ) to(  29-6-2018). The questionnaire composed of 
two part of knowledge   parents  overall   items ,  which    
include ; the   first  part    is related  to the  demographic 
variables  of  child and  parent  and   the   second part  

is   related to  the  parent’   knowledge  of  autistic child  
.it  composed  from ( 48)  items, scored   and  rated 
according  to  the  three    levels  Likert  scale   for practice 
which are indicated  by score  (3) for always ,scored (2) 
for sometimes , and score (1) for  never  this  measured  
mean of  score. Questionnaire is actually consist of (48) 
sub items .The test covers  relevant   points  from   major    
content area   of   instructional  program ,  for    the   
purpose  of   this  study  ,   the number  of    correct  
response or  the   knowledge  questionnaire  is  used 
as  the  measure  level  of  knowledge  . The parents   
in the study has been give knowledge test prior to the     
implementation of instructional program and were 
retested after implementing the instructional program. 
The internal consistency   of the instrument was 
determined through the pilot study   and    the computation 
of Alpha Correlation Coefficient (Cronbach’s Alpha). 
The result of the   reliability   was (r = 0.82). The 
data were collected for the present study through   the  
utilization  of  the  self-administrative    questionnaire, 
by  using  the Arabic version    of  the  questionnaire for 
all subjects  who  were  included  in  the    study sample 
. The     researcher   distributed the questionnaire for 
parents after taking their willing to participate   in this 
study; the interview   was conducted   with   volunteer 
parents it took about 20 to 30 minutes for interviewing 
and after that, the questionnaire was collected. Statistical   
analyses   were conducted by   using   statistical package 
for social science  (SPSS)   version   (24)  Data analysis   
was     employed     through      the application   of    
descriptive  and  inferential statistical approaches which 
were  performed through  the computation  of  the   
following: frequencies, percentage,  standard deviation, 
alpha  correlation,    coefficient ,  t-test   and ANOVA.

Results and Discusion

Table (1) revealed that (30%)  of  child  in as  age  the  
study  group  are  within the age group (4years). Onset  
of  autistic symptom  were  in  third  year of age, while 
diagnosis  autism in the  study  were in third year of age. 
Concerning the type of disorder of child at both groups 
were autistic disorder. While treated with children   
behavioral therapy in the study. Concerning registered 
of child in a specialized center; both groups (60%) were   
stated of   less of   one year. Moreover, most of the children 
have sleep problem (60%), (63.3%) of child in the study 
and control groups respectively. Table (2) revealed that 
the age of parents were (30-34years).Occupational were 
employee. The socio-economic status were moderate 
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level, while the residency of parents in the urban 
area. Type of family living single family. Number of   
children in family have two children. Ordinal position 
of child in both groups have first child. The education 
level of father (30%) are institute graduate. In relation 
to the education level of parent (30%) were college 
graduate, Most of   parents were married .Finally the 
maternal age when birth child with disorder were (29-32 
years).  Table (3) shows high   percentage (76.7 %)were 
moderate level score for pre-test of study group .This 
table Also, shows high percentile (66.7 %) were  high  
level  score  for  post-1 test of  study  group.  In relation 
to post-2 test the study group presented (53.3%) for the 
high level. Table 4 shows that  there is no statistical 
significant  association  between  parents’   age   and  
their knowledge   concerning   autism   child ,of this   ( p 
value > 0.05),there are no differences between age group 
and  mean  of  knowledge when analyzed by ANOVA.  
Table(5) shows that  there is statistical  high significant  
association  between parents’ level of education and 
their knowledge concerning the  concerning autism 
child , of this ( p value > 0.05),while  there is no 
statistical significant  association  between parents’ level 
of education and their knowledge. Table (6) shows that 
there is no statistical significant association between 
parents’ marital status and their knowledge concerning 
the autism child, and no differences between marital 
status and mean of knowledge. The study  revealed  that 
(30%)  of  child   in as    age    the  study  group  are  
within the age group (4years)  while (26.7%) of   child  
in   the  control  group  are  within  the   age (3years), The  
children group  are more active  and  increase  motor  
skills  and the beginning of  the  disorder. Gender in 
the study present were male, and the study agree with 
kawther ,(2014)in  “Assessment  of Quality  of Life 

for  Parents of  Autistic  Child “ show  that 78.2%  of 
children were male.8  Onset of   autistic    symptom    
were  in  third  year    of  age. The American    Psychiatric   
Association ( APA ),(2014)    reported    that     autism 
appearing     with   in   the  first   three  years  of life, 
while diagnosis  autism  in the  study  were in third year 
of age. This finding     agree    with Mohammed, (2013)   
that highest    percentage    (78%)    were diagnosed 
at the age of 2&3 years.(9)   Concerning    the type of 
disorder of child at both  groups were autistic disorder. 
While    treated    with      children   behavioral   therapy 
in the study. Concerning    registered   of    child in 
a specialized center; both groups (60%) were stated of   
less of   one year. Moreover, most of the children have 
sleep problem (60%), (63.3%)    of child in the study and 
control groups respectively. This   study   support   with   
Richdale et al.,(2009)  reported   that     about  two-thirds  
of      individuals      with   autism   are   affected   by   sleep  
problems.10 age of the  parents were (30-34years).  The   
researcher   emphases    is more participant in     this age. 
Occupational    were employee. This   study agree with 
Kheir et al., (2012)  who  reported that  the  majority  of  
the  respondents  held  professional  jobs.(11)  the  socio-
economic status were  moderate     level, while  the    
residency  of  parents   in the  urban   area. This  result  is 
consistent  with Malhotra  and  Shatia,(2012)  reported  
that  all  their participants   were  urban domicile 12. 
In relation to the education level of  parent (30%) were 
college graduate. This  results   agree with  Mohammed  
,(2013)    show that more than half of parent   sample 
(54%)    are   college graduates .Most of   parents  were 
married(9) .Finally the maternal  age  when birth child 
with disorder  were (29-32 years). This  study  disagree  
with Ali ,  (2013)  mentioned  that age of parent at the 
birth  of  the  child (45%) of  parent were (20-29) years 
ago.(13). 

Table (1): Demographic Characteristics of Child in the study regarding autistic child in study sample 
(N=60women)

Variables Groups Study n =6 0parent
Freq. %

Age of Child 3 years 8 13.3%

4 years 18 30%
5 years 6 10%
6 years 10 16.7%

7 years 6 10%
8 years 6 10%
9 years 6 10%
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Total 60 100%

Gender of child Male 42 70%

Female 18 30%
Total 60 100%

Onset of symptom in
 autistic child First years of age 8 13.3%

Second years of age 24 40%
Third years of age 14 23.3%
Fourth years of age 10 16.7%
Five years of age 4 6.7%
Total 60 100%

Table (2): Distribution of Socio- Demographic characteristics for parents  in the Study Regarding Autistic 
Child in the study sample (n=120parent)

Variables Groups Study n =6 
0parent
Freq. %

Age of Parent 20-24 years 8 13.3%

25-29 years 14 23.3%

30-34 years 18 30%

35-39 years 10 16.7%

40-44 years 4 6.7%

45-49 years 6 10%

Total 60 100.0

Occupational Status of parents Employee 34 56.7%

Free businessman 14 23.3%

Housewife 12 20%

Total 60 100%

Socio-economic status Low 10 16.7%

Moderate 26 43.3%

High 24 40%

Total 60 100%

Residency Urban 50 83.3%

Rural 10 16.7%

Total 60 100%

Property of the house Owen’s House 38 63.3%

Rent’s House 22 36.7%

Total 30 100%

Type of family single Family 34 56.7%

Extended Family 26 43.3%

Total 60 100%

Cont... Table (1): Demographic Characteristics of Child in the study regarding autistic child in study 
sample (N=60women)
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Table (3): Distribution of  Parents’ Knowledge score between The Study and Control Groups at Three 
Periods  ( Pre; Post-1 and Post-2 Tests)

Period Knowledge score Study

Frequency Percent

Pre-Test Low 14 23.3

Moderate 46 76.7

High                0               0

Total 60 100.0

1.77 

Post 1 –Test Low 0 0.00

Moderate 20 33.3

High 40 66.7

Total 60 100.0

2.36 0.188

Post 2 –Test Low 0 0.00

Moderate 28 46.7

High 32 53.3

Total 60 100.0

2.53 0.507

Table (4): Distribution and Association of Parents’ Knowledge with Their Age.

Variables Parents’ 
Knowledge

Age (Years) No. Pre-Test
Mean ± S.D.

Post 1-Test
Mean ± S.D

Post 2-Test
Mean ± S.D.

20-24 8 1.25 ± 0.500 2.75 ± 0.500 2.75 ± 0.500

25-29 14 1.86 ± 0.378 2.86 ± 0.378 2.43 ± 0.553

30-34 18 1.78 ± 0.441 2.44 ± 0.527 2.44 ± 0.527

35-39 10 1.80 ± 0.447 2.60 ± 0.548 2.60 ± 0.548

40-44 4 2.00 ± 0.000 3.00 ± 0.000 2.50 ± 0.707

45-49 6 2.00 ± 0.000 2.67 ± 0.577 2.67 ± 0.577

Total 60 1.77± 0.430 2.67 ± 0.479 2.53 ± 0.507

F =1.701
d.f.= 24
P = 0.173

F = 0.818
d.f.= 24
P = 0.549

F = 0.281
d.f.= 24
P = 0.919
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Table (5): Distribution and Association of Parents’ knowledge with their level of education

Variables Parents’ 
Knowledge

Level of Education No. Pre-Test
Mean ± S.D.

Post 1-Test
Mean ± S.D.

Post 2-Test
Mean ± S.D.

Read and Write 4 2.00 ± 0.00 3.00 ± 0.00 2.50 ± 0.707

Primary school graduate 4 1.00 ± 0.00 3.00 ± 0.00 2.50 ± 0.707

Intermediate school graduate 2 2.00 ± 0.00 3.00 ± 0.00 3.00 ± 0.000

Secondary school graduate 16 1.88 ± 0.354 2.75 ± 0.643 2.50 ± 0.535

Institute graduate 16 1.50± 0.535 2.50 ± 0.533 2.63 ± 0.518

College graduate 18 2.00 ± 0.00 2.56 ± 0.00 2.44 ± 0.527

Total 60 1.77 ± 0.430 2.67 ± 0.479 2.53 ± 0.507

F =4.160
d.f.= 24
P = 0.007

F = 0.792
d.f.= 24
P = 0.566

F = 0.250
d.f.= 24
P = 0.936

Table (6): Distribution and Association of Parents’ knowledge with Their  Marital Status

Variables Parents’ 
Knowledge

Marital Status No. Pre-Test
Mean ± S.D.

Post 1-Test
Mean ± S.D.

Post 2-Test
Mean ± S.D.

Married 50 1.76 ± 0.436 2.64 ± 0.490 2.48 ± 0.510

Widowed 2 2.00 ± 0.000 3.00 ± 0.000 3.00 ± 0.000

Divorced 8 1.75 ± 0.500 2.75 ± 0.500 2.75 ± 0.500

Total 60 1.77 ± 0.430 2.67 ± 0.479 2.53 ± 0.507

F =0.144
d.f.= 27
P = 0.866

F = 0.325
d.f.= 27
P = 0.725

F = 0.921
d.f.= 27
P = 0.410

Conclusion

The results indicated   that parents had Low level 
for knowledge of care about the child of autism for all 
items of the scale. There are high significant correlation 

between level of education, number of autistic children, 
and parent’s profession intervention about autism. But 
no significant correlation with other demographic data.
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Abstract

The incidence of myocardial infarction (MI) continues to increase. The increase is further encouraged 
through using non-steroidal anti-inflammatory drugs (NSAIDs) to treat various conditions. Some of the 
conditions include spondyloarthritis (SpA) and osteoarthritis (OA). This study analyses the risk of MI in 
SpA and OA patients who use NSAIDs. The study did a systematic review and meta-analysis of cohort 
studies in an adult population with the minimum age for participants being 18 years. There was evidence 
that the risk for MI in SpA and OA patients increases due to the use of NSAIDs. This was in comparison 
to persons and patients who do not use NSAIDs. Other factors like age, gender, finance, and diet were also 
considered in the study. The use of NSAIDs increases the risk of MI among SpA and OA patients. There is, 
therefore, a need for alternative medication for the two conditions.  

Keywords:  spondyloarthritis (SpA), osteoarthritis (OA), myocardial infarction, and non-steroidal anti-
inflammatory drugs (NSAIDs).

Introduction

Myocardial Infarction continues to be a major 
health risk in developed nations like the United States 
and the United Kingdom. The incidence of MI continues 
to increase due to the continued use of non-steroidal 
anti-inflammatory drugs (NSAIDs) to treat and prevent 
cardiovascular in patients 1. The risk of MI further 
increase for patients with spondyloarthritis (SpA). 
According to Dubreuil et al. (2018), the current use of 
NSAIDs increases the risk of MI twice or three times 
compared to the remote use of any NSAIDs. The same 
trend is reported in osteoarthritis (OA) which is a major 
cause of disability among the elderly 2. There is a high 
increase for MI for patients with osteoarthritis (OA) and 
who use NSAIDs for treatment. This calls for adoption 
of alternative forms of medication that will not place the 
patients at further risk of cardiovascular complications. 
This study conducts a systematic review and meta-
analysis of the risk of non-steroidal anti-inflammatory 
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drugs to myocardial infarction in spondyloarthritis and 
osteoarthritis patients.

Methodology

The research was done through a search on PubMed, 
Embase, Cochrane databases and did a search for the 
citations of qualified articles. The search included studies 
that analyze the relationship between NSAID use and 
the risk it presents to spondyloarthritis and osteoarthritis 
patients in the form of myocardial infarction. The 
study only included patients with spondyloarthritis and 
osteoarthritis due to the primary interest on whether 
their use of NSAIDs presents a risk of acquiring MI. 
Myocardial infraction was the determinant in most of the 
studies. For the purposes of systematic review, the study 
considered including a control group of spondyloarthritis 
and osteoarthritis patients who did not have MI and 
did not use NSAIDs. The search results included case-
control, cross-sectional and cohort studies. A minimum 
of 1 year follow up was implemented for cohort studies 
due to the assumption of a minimum of one-year latency 
period for smoking to have an effect on the development 
of diabetic neuropathy. The search considered only 
published studies done in the English language to avoid 
misinterpretation of information. Four search themes 
were used for the search: myocardial infarction, non-
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steroidal anti-inflammatory drugs, spondyloarthritis, 
and osteoarthritis. 

Study Selection 

Based on collected titles and abstracts, a prior 
screening of retrieved citations was done. The screening 
of every citation was by two co-authors. In the first 
screening, the inclusion criteria were in the following 
order, subjects with spondyloarthritis and osteoarthritis, 
myocardial infarctions and prospective identification, 
cross-sectional or cohort study. The exclusion criteria 
included animal studies, non-studies (case series, case 
reports, editorials, and reviews). The full-text reviews 
of retained citations created the basis for conducting 
a second screening. The exclusion criteria of the first 
screening were retained in the second screening with the 
following additional criteria: there was no assessment 
of the link between MI and spondyloarthritis and 
osteoarthritis since the data did not allow manual 
calculation and the inclusion of subjects without 
spondyloarthritis and osteoarthritis. The study relied 
on two independent reviewers. Any disagreements 
on inclusion of a study were resolved through a 
consensus. To increase the sensitivity of the results, 
the study included broader terms for cardiac morbidity, 
osteoarthritis, and spondyloarthritis.  

Results and Discusion

Based on the selection of studies, the first search 
entailed references from Cochrane, Embase, and 
PubMed databases. 230 unique references became 
available after exclusion of duplicates. After the first 
screening, further review was done for possibly eligible 
articles. In the second screening, full-text review. Some 
of the reasons that led to exclusion of some studies 
included the absence of estimates or figures that could 
enable the manual calculation of the relationship 
between microvascular relationship and smoking, an 
outcome instead of microvascular complications, and 
including non-diabetic participants without diabetes. 
In the end, both systematic review and meta-analysis 
included 13 articles.

NSAIDs Usage and Risk of MI 

Dose effect

The meta-analysis revealed that there is a 
relationship between an increase of NSAID dose on a 
daily and the risk of MI. The higher the dose levels of 

the prescribed NSAID, the higher the risk of acquiring 
myocardial infarctions. The dose effect between NSAID 
and MI which also contains data on higher risk levels of 
the odds ratio of MI being more than 50% at higher dose 
levels. Rofecoxib had the highest noticeable dose-risk 
relation for usage between 8 to 30 days. The dose-effect 
relation was also noticeable for ibuprofen and naproxen. 

Heterogeneity of effects

The summary of the values between the standard 
deviations on the log odds ratios in the categories from 
the primary analysis had a 0.108 median and 0.100 
mean. In all the studies, there were similar odds ratios 
for NSAID based on the magnitude. This demonstrates 
the strengths of the study despite the heterogeneous 
populations and a buildup of drug usage and dosage 
coming from different sources. There were also 
differences in local prescription habits and matching 
strategies during the study period. This included the use 
of selective COX 2 inhibitors in the different study areas 
1,6,17. The differences explains the observed incidence 
of exposure of the index date in the publications.  

The role of biasness

In most of the studies, the assessment of the use of 
NSAID was through collected computerized records 
which led to their exclusion. This was especially 
necessary for ibuprofen and not for naproxen. Its 
application was more relevant for populations in North 
America where there is more widespread use of OTC. 
However, the information provided should be the same 
for individuals who had and had not developed any 
MI after collection of the exposure information. For 
quantification purposes of the effect of OTC NSAID 
use yet to be accounted for, the study uses sensitivity 
analysis where exposure to prescription naproxen was 
in 6% of the participants and half of the use of OTC had 
no records. Based on these assumptions, a 0.97 pooled 
RR for naproxen is realized instead of the 0.98.  Lewis 
et al. collect their data through telephone interviews. 
There was a 7 day recall time window for controls 
and four months after MI for the cases, hence there is 
a high likelihood for less reporting of cases of NSAID 
use than for controls 12.  In another study by Kurth et 
al., the information used on NSAIDs is self-collected. 
14 This study may have considerable non-differential 
misclassification because the frequency of use for one 
month that was collected using mailed questionnaires 
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was generalized for the whole year. Based on information 
from some studies, the study estimates approximately 
half of the individuals who used NSAIDs in one year 
continued to use them in the following year. In this 
scenario, there is a high chance of biasness towards the 
null. However, NSAIDs had a 0.21 RR estimate. It is 
important to note that this estimate relied on one case 
frequently exposed to NSAIDs (>59 days/year). The 
authors acknowledge the lack of sufficient statistical 
power.  Control of potential confounders was attempted 
by all studies through model adjustment, matching, or 
restriction. The most common confounders used were 
previous history of infarction, race, sex, age, year, non-
cardiovascular morbidities, cardiovascular morbidities, 
hypertension, and hormone replacing therapy 18. In 
most of the studies, cardiovascular risk factors were 
more common among NSAIDs users]. 6,14,16,20,4 .

NSAIDs and Osteoarthritis

6% of baseline non-users of NSAID started 
taking the medication by the first year and 52% of 
them continued to regularly use NSAID. The women 
population comprised of a 73% regular users and 55.3% 
non-users [3]. Compared to non-users, regular NSAID 
users had a higher use of over the counter NSAIDs which 
has been the reason for gaps in studies on the use of 
NSAIDs and its impact on the risk of MI on OA patients. 
There is was 65.5% presence of multi-joint symptoms 
on regular users compared to non-users who had 55.3% 
cases of multi-joint symptoms. Another study compares 
the osteoarthritis and cardiovascular disease where 
the demographic characteristics of OA respondents 
of patients are compared to non-OA respondents. The 
characteristics included the health conditions and social 
status of the 40, 817 cases. The characteristics were quite 
significant with a p<0.01. The OA participants had an 
average age of 66 years and women made up 71.6% of 
the participants. The direct comparisons made reveled 
that OA respondents had more cases of hypertension, 
diabetes, overweight, obese, and had been diagnosed 
with COPD in comparison with that of non-OA 
respondents. Physically active respondents were 16.9% 
in OA respondents and the level of moderate activeness 
in the two groups was also low for OA compared to 
non-OA participants. In addition, the usage of pain 
medications was higher in OA respondents.  Using the 
multivariable model, there was increased prevalence of 
heart disease among those who had OA with OR 1.45, 
95% CI 1.36 to 1.54 10. This was after control of the 

characteristics between the two groups which included 
diabetes, hypertension, COPD, use of pain medication, 
fruit and vegetable consumption, physical activity, BMI, 
education, income, sex, and age. 

NSAIDs and Spondyloarthritis

Participants who had taken low doses of NSAIDs 
before the study displayed small differences. The 
NSAIDs and coxibs displayed no differences in their 
treatment outcomes. The results in the assessment of the 
relationship between SpA and NSAIDs was small but 
showed the same trend as the assessment for NSAIDs 
and OA patients. The analysis of different categories 
of patinets with SpA revealed that some factors such 
as age, sex, duration of symptoms, and other medical 
conditions had an influence on the risk level of the 
participants to myocardial infarction. This study is 
a systematic review and meta-analysis of use of non-
steroidal anti-inflammatory drugs correlates with the 
risk of myocardial infarction in spondyloarthritis and 
osteoarthritis patients 13. Based on published studies, 
there is an average increase risk of MI by 10% in NSAID 
users. The variability for the three common individuals 
under study was quite noticeable. In comparison to no 
usage of NSAID, naproxen has mere 2% reduction in 
the risk of myocardial infarction on the participants. 
The results for diclofenac and ibuprofen showed a 
44% and 7% increase in risk respectively. Based on 
the collected results for coxibs, myocardial infarction 
risk for rofecoxib users increases by 30%. For patients 
taking lower doses, the risk is at 18% while the risk for 
patients with higher doses stands at approximately 78%. 
The increase in risk for celecoxib was insignificant no 
matter the dosage. The analysis on non-users of aspirin 
suggest that naproxen has a small protective effect. 
Ibuprofen did not have any major effects. It is, therefore, 
harmful nor beneficial. When aspirin is included in the 
analysis, the use of naproxen did not have any effect 
while ibuprofen had a small increase in the risk. The 
results are supported by biology since both aspirin and 
ibuprofen compete on the same COX-1 enzyme and, 
therefore, continued use of ibuprofen may affect the 
inhibition of platelets that is irreversible and which is 
triggered by aspirin 2. Others oppose the hypothesis that 
ibuprofen has a negative effect on the protection aspirin 
offers 19. However, MacDonald & Wei support the 
hypothesis 15. 
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Figure 1. Showing Current use of Anti-inflammatory drug 
(Celocoxib) at both low and high dosage levels.

Figure 2. Showing Risk of MI in Patient use Anti – 
inflammatory drug (Celocoxib)

Figure 3. Showing Current use of Anti-inflammatory drug 
(Diclofenac ) at both low and high dosage levels.

Figure 4. Showing Risk of MI in Patient use Anti – 
inflammatory drug (Diclofenac) 

Figure 5. Showing Current use of Anti-inflammatory drug 
(Ibuprofen) at both low and high dosage levels.

Figure 6. Showing Risk of MI in Patient use Anti – 
inflammatory drug (Ibuprofen).

Conclusion

The treatment of OA and SpA patients is important. 
However, the primary medication, NSAIDs, leaves the 
patients at higher risk of myocardial infarction. This 
study proves the existence of a relationship between 
NSAIDs and MI in OA and SpA patients. The continued 
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use of NSAIDs for the treatment of these two conditions 
increases the risk of the patients contracting MI. In 
addition, the risk increases for higher doses of NSAIDs 
compared to lower. Therefore, alternative treatment 
should be used in the treatment of OA and SpA patients. 
This study also calls for further review and studies into 
the relationship between NSAIDs and MI in patients 
with SpA and OA with the aim of discovering better 
treatment methods.
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Abstract

The aim of the present study is to evaluate the  role of Interleukin-33 gene polymorphism among patients 
with gyneacological  and breast cancer. Blood samples were collected from 120 patients with  gyneacological  
and  breast cancer, and 79 healthy women were control group . rs1929992 (in IL-33 gene) were determined 
using PCR-RFLP. The statistical analysis and data presentation in the present study was based on inclusion 
of 120 women with cancer (uterine, breast, ovarian and cervical) serving as a study group and 79 apparently 
healthy women serving as a control group. The prevalence rate of homozygous wild genotype (A / A), 
related to IL-33, was 74.7 % (59 out of 79) in control group and 49.2 % (59 out of 120) in study group. In 
addition, the prevalence rate of heterozygous wild and recessive genotype (A / G), related to IL-33, was 15.2 
% (12 out of 79) in control group and 32.5 % (39 out of 120) in study group. Moreover, the prevalence rate 
of homozygous recessive genotype (G / G), related to IL-33, was 10.1 % (8 out of 79) in control group and 
18.3 % (22 out of 120) in study group. 
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Introduction

Cancer  is a group of diseases involving 
abnormal cell growth with the potential to invade or 
spread to other parts of the body. Cancer arises from 
the transformation of normal cells into tumour cells in a 
multistage process that generally progresses from a pre-
cancerous lesion to a malignant tumour 1. These changes 
are the result of the interaction between a person’s 
genetic factors and 3 categories of external agents, 
including: Physical carcinogens, Chemical carcinogens 
and Biological carcinogens, such as infections from 
certain viruses, bacteria, or parasites 1. Over 100 types 
of cancers affect humans. The risk of cancer increases 
significantly with age, and many cancers occur more 
commonly in developed countries. Rates are increasing 
as more people live to an old age and as lifestyle 

changes occur in the developing world, In 2015, about 
90.5 million people had cancer. About 14.1 million new 
cases occur a year. It caused about 8.8 million deaths 
(15.7% of deaths) 2. Cancer that start in a woman’s 
reproductive system are called gynaecological cancers, 
Gynecologic cancer is any cancer that starts in a 
woman’s reproductive organs. Five main types of cancer 
affect a woman’s reproductive organs are cervical, 
ovarian, uterine, vaginal and vulvar. As a group, they 
are referred to as gynecologic cancer. Each gynecologic 
cancer is unique, with different signs and symptoms, 
different risk factors and different prevention strategies. 
All women are at risk for gynecologic cancers, and risk 
increases with age. When gynecologic cancers are found 
early, treatment is most effective 3. Breast cancer is the 
most prevalent malignancy in women and its incidence 
is increasing worldwide. It has the highest death rate 
of any type of cancer in women. It is well realized that 
breast cancer is the most terrifying cancer for females, 
the commonest malignancy and the second leading cause 
of cancer death in women 4. Risk factors for developing  
gynecology and breast cancer include being female, 
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obesity, lack of physical exercise, drinking alcohol, 
hormone replacement therapy during menopause, 
ionizing radiation, early age at first menstruation, having 
children late or not at all, older age, and family history. 
Cytokines are small molecules secreted by cells in 
response to specific stimuli and alter the behavior of the 
same or other cells. Cytokines are important molecules 
that act in the defense of an organism against viral 
infections. Several genetic studies have attempted to 
correlate cytokine polymorphisms with human diseases, 
including cancer. IL-33 a novel identified cytokine with 
both pro- or anti-tumor activities, play important roles 
in response against tumor cells. Our aim was to evaluate 
the IL-33 level and single nucleotide polymorphisms 
(SNP) in their genes in patients with  gynecology and 
breast cancer. The role of the immune system in shaping 
cancer development and patient prognosis has recently 
become an area of intense focus in industry and academia 
5,6. Harnessing the adaptive arm of the immune system 
for tumour eradication has shown great promise in a 
variety of tumour types. Differences between tissues, 
however, necessitate a greater understanding of the 
adaptive immunity programmes that are active within 
each tumour type. In breast cancer, adaptive immune 
programmes play diverse roles depending on the 
cellular infiltration found in each tumour. Cytotoxic 
T lymphocytes and T helper type 1 cells can induce 
tumour eradication, whereas regulatory T cells and T 
helper type 2 cells are known to be involved in tumour-
promoting immunosuppressive responses. 

Materials and Method

DNA Extraction

Peripheral blood was collected in EDTA pre-coated 
tubes and then genomic DNA was extracted by gSYAN 
DNA mini kit extraction kit . Extracted DNA samples 
were stored at −20 °C for further use.

Polymorphism Genotyping

The polymerase chain reaction–fragment restriction 
length polymorphism (PCR–RFLP) method was 
performed to determine the IL-33 gene polymorphisms 
at rs1929992.

Statistical Analysis:-

Differences in variables were analyzed using 
Student’s t, ANOVA and χ2 tests as appropriate, 
and P-values of less than 0.05 were considered 

significant. The statistical analyses were performed 
using SPSS version 23.

Results and Discusion

The statistical analysis and data presentation in the 
present study was based on inclusion of 120 women with 
cancer (uterine, breast, ovarian and cervical) serving as 
a study group and 79 apparently healthy women serving 
as a control group. The importance of discussing issues 
about these types of malignancies in women comes 
from the fact that these disorders are fairly common 
worldwide. For instance, breast cancer is the most 
frequent malignant tumor affecting women globally 
7-12. Malignancies affecting female genital tracts are 
also common in clinical practice and represent a big 
proportion in terms of morbidity and mortality targeting 
women worldwide 13-16. Women enrolled in the 
present study complain of the following types of cancer: 
breast cancer was seen in 50 patients out of 120 (41.7 
%), uterine cancer was seen in 50 patients out of 120 
(41.7 %), uterine cancer was seen in 10 patients out of 
120 (8.3 %) and cervical cancer was seen in 10 patients 
(8.3 %), as shown in figure (1). The highest mean age 
was possessed by women with uterine cancer (61.90 ± 
6.50 years) followed by women with cervical cancer 
(56.40 ± 6.83 years) then women with ovarian cancer 
(53.50 ± 7.17 years) and lastly by women with breast 
cancer (46.00 ± 6.37 years), as shown in figure (2). the 
difference in mean age according to one way ANOVA was 
highly significant (P < 0.001) and individual differences 
as assessed by post hoc Benferoni test revealed the 
following: Mean age of women with uterine cancer was 
significantly the highest; no significant difference was 
found between women with ovarian cancer and women 
with cervical cancer; however, the mean age of women 
with breast cancer was significantly the lowest among 
all women with cancer. Capital letters to indicate level 
of significance according to post hoc Benferoni test; 
similar letters indicate no significant difference at P ≤ 
0.05;  similar letters indicate no significant difference at 
P  ≤ 0.05 whereas, different letters indicates significant 
difference at P  ≤ 0.05 ; A takes the highest value 
followed by B then C.  

Interleukin 33 genotype and its association with 
type of cancer 

Single nucleotide   polymorphism related to IL-33 
was based on PCR analysis and accordingly patients and 
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control subjects were labeled as one of three genotype 
combinations: Homozygous for the wild allele (A / A), 
Heterozygous for the wild and recessive alleles (A / G) 
and Homozygous for the recessive allele (G / G), as 
shown in figure (3). In order to know whether control 
sample was representative to the population, in terms 
of frequency of single nucleotide polymorphism (SNP) 
of IL-33, Hardy Weinberg equilibrium was assessed 
and the results are shown in table (1). The difference 
between observed and expected counts was highly 
significant (P < 0.001); for that reason, the sample was 
poorly representative to the population despite being 
randomly selected. The prevalence rate of homozygous 
wild genotype (A / A), related to IL-33, was 74.7 % 
(59 out of 79) in control group and 49.2 % (59 out of 
120) in study group, as shown in table 3.15. In addition, 
the prevalence rate of heterozygous wild and recessive 
genotype (A / G), related to IL-33, was 15.2 % (12 out of 
79) in control group and 32.5 % (39 out of 120) in study 
group, as shown in table (2). Moreover, the prevalence 
rate of homozygous recessive genotype (G / G), related 
to IL-33, was 10.1 % (8 out of 79) in control group and 
18.3 % (22 out of 120) in study group, as shown in table 
3.15. The difference in these rates was highly significant 
(P = 0.002); it was obvious that women with cancer 
expressed the homozygous recessive allele (G / G) of 
IL-33 in higher rate than control women, 18.3 % versus 
10.1 %; it was also obvious that women with cancer 
expressed the homozygous wild allele (A / A) of IL-33 
in lower rate than control women, 49.2 % versus 74.7 %, 
as shown in table (2).  Wild IL-33 allele was significantly 
less frequent in study group than in control group, 65.4 
% versus 82.3 % (P < 0.001), whereas, recessive IL-12 
allele (G) was significantly more frequent in study group 
than in control group, 34.6 % versus 17.7 % (P < 0.001), 
as shown in table (3). These findings implies that the 
wild IL-33 (A) allele may play a protective role against 

cancer and this was proved following calculation of 
Odds ratio for allele A which was 0.41 (being less than 
one indicates a protective role) with a 95 % confidence 
interval of 0.25-0.66. On the other hand, these findings 
implies that the recessive IL-33 (G) allele may play an 
etiologic role for cancer and this was proved following 
calculation of Odds ratio for allele G which was 2.45 
(being more than one indicates a causative role) with 
a 95 % confidence interval of 1.51-4.00. In summary, 
one can conclude that an individual harboring IL-33 
(A) allele is less likely to get cancer by 0.59 % that 
individual lacking this allele; where as an individual 
harboring IL-33 G allele is at 2.45 fold risk to develop 
cancer in comparison with an individual who lacks this 
allele. The preventive fraction of IL-33 (A) allele, in 
statistical terms, was calculated to be 0.44; while the 
etiologic fraction (EF) of IL-33 G allele, in statistical 
terms, was calculated to be 0.44, as shown in table (3).  
The association between IL-33 alleles and histological 
type of cancer was assessed and the results are shown 
in table 4.19. In patients with uterine cancer, IL-33 wild 
allele (A) was seen in 62.0 % (62 out of 100 alleles), 
while recessive IL-33 allele (G) was seen in 38.0 % (38 
out of 100 alleles), as shown in table (4). In patients with 
breast cancer IL-33 wild allele (A) was seen in 71.0 % 
(71 out of 100 alleles), while recessive IL-33 allele (G) 
was seen in 29.0 % (29 out of 100 alleles), as shown 
in table (4). In patients with cervical cancer IL-33 wild 
allele (A) was seen in 40.0 % (8 out of 20 alleles), while 
recessive IL-33 allele (G) was seen in 60.0 % (12 out 
of 20 alleles), as shown in table (4). In patients with 
ovarian cancer IL-33 wild allele (A) was seen in 80.0 
% (16 out of 20 alleles), while recessive IL-33 allele 
(G) was seen in 20.0 % (4 out of 20 alleles), as shown 
in table (4).

Table 1. Hardy Weinberg equilibrium of IL-33 alleles in control groups

Genotypes Observed count Expected count χ2 P *

Homozygote reference (A / A) 59 53.5 18.135 <0.001
HS

Heterozygote (A / C) 12 23.0

Homozygote variant (C / C) 8 2.5
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Table 2. IL-33 genotype frequency distribution in control and study groups

IL-33 genotype Control group 
n = 79

Study group
n = 120 χ2 P *

AA, n (%) 59 (74.7 %) 59 (49.2 %) 12.929 0.002
HS

AG, n (%) 12 (15.2 %) 39 (32.5 %)

GG, n (%) 8 (10.1 %) 22 (18.3 %)

Table 3. IL-33 allele frequency distribution in control and study groups 

Il-33 allele Control 
n = 158

Study 
n = 240 χ2 P OR 95% CI EF PF

Wild (A) 130 (82.3 %) 157 (65.4 %) 13.470 <0.001 0.41 0.25-0.66 0.44

Recessive (G) 28 (17.7 %) 83 (34.6 %) 2.45 1.51-4.00 0.44

Table 4. IL-33 allele frequency according to type of cancer in study group

Type of cancer Total alleles IL-12 allele χ2 P *

A
n (%)

G
n (%)

Uterine 100 62 (62.0 %) 38 (38.0 %) 0.023
S 9.485

Breast 100 71 (71.0 %) 29 (29.0 %)

Cervix 20 8 (40.0 %) 12 (60.0 %)

Ovarian 20 16 (80.0 %) 4 (20.0 %)

Figure (2): Three dimensional bar chart showing mean age of women according to histological type of cancer.
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Figure (3): Agarose gel electrophoresis image that show 
the RFLP-PCR product analysis of IL-33 (rs1929992) gene 
polymorphism by using TaqI restriction enzyme in 2% 
agarose. Where M: marker (2000-100bp), lane (AA) wild type 
homozygote that show undigested by restriction enzyme at 
217bp band, lane (A/G) heterozygote, the product digested 
by restriction enzyme into 217 bp,134bp and 83bp band, and 
lane (GG) mutant type homozygote, the product digested by 
restriction enzyme 134bp and 83bp band.

Conclusion

Women with cancer expressed the homozygous 
wild allele (A\A) of IL-33 in lower rate than control 
women. The wild IL-33(A) allele may play a protective 
role against cancer. 

IL-33 was significantly associated with cancer, 
with 2.45 fold risk, and this allele was most frequently 
associated with cervical cancer. These facts suggest that 
the interaction between genetic factors, represented 
by Il-33 G allele, and environmental factors, leads to 
initiation, propagation and establishment of malignant 
lesions. 
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Abstract

In this research 3,3`-[benzene -1,4-diylbis (nitromethylylidene)diphenol (ligand)was prepared from reaction 
of 1,4phynilindiamine with 3-Hydroxy Benzoic acid. This ligand was investigated using GC-Mass,(H1,C13)
NMR, FT-IR and UV-Vis spectral studies.Complexes of ligand with the transition metal ions (Co+2, Ni+2, 
Cu+2) were prepared and investigated by using the techniques FTIR, Uv-visible, molar conductivity and 
magneticsusceptibility.  

Molar ratio of the prepared complexes was 1:1for Co+2, Ni+2) complexes and 2: 2for (Cu+2) complex 
thatconformed asdimer complex. Cobalt, nickel and copper complexesdata were agreement with an 
octahedral geometry.Photo-kinetic study was achieved for the bivalent copper complex. Kinetic study 
showed that photo reaction of the copper complex was from the first order by indicating of complexes 
concentration with the neglected of solvent amount. The values of photo-reaction constant were calculated 
for copper complex, which was 0.017min1.  

Keywords: Schiff base complexes, DiPhenol Schiffbase, Photo-kinetic study, Metal complexes

Introduction 

Schiff`s bases are one of important kind of organic 
compound. This compounds are classified as primary 
amine which contained carbonyl group and it is common 
in organic chemistry and inorganic coordination 
chemistry (1).

Transition metal complexes with Schiff base were 
achieved many important studies briefed important 
application in different fields like catalytic activity 
in hydrogenation of alkanes (2), photochromic 
properties(2-4) as well as the stability of these compound 
to complexing with some toxic metals(3-5).

The high affinity of Schiff base to chelate with 
transition metal ions encourage the researchers to prepare 
different kind of these compounds with transition metal 
ions and achieved many studies with different field of 
chemistry (2).

Another application of Schiff`s base complexes 
were the biological activity against the different 
bacteria and fungi as the 2-hydroxy naphthalene-1-
carboldehydene)-1,2-bis-(P-amine phenoxy) ethane 
with Ni+2, Mn+2, Co+2,Cu+2 and Zn+2 which have 
been recorded antifungal activities. Beside that the ability 
of these complexes as catalysts in different medium 
such as biological systems (4). Many photochemical 
studies were accomplished on metal complexes with 
different organic ligand. The most common one of these 
complexes were Schiff`s base complexes with first 
transition metal series(5).

Many photo-degradation studies on inorganic 
complexes were achieved. This complexes showed photo 
sensitivity for Uv-visible light (6).Photo-degradation is 
one of the most important processes used to degrade 
organic pollutants, which are released by many factories 
as liquid waste. Both the researcher Andrei V Budruev 
and his colleagues were able to achieve the process of 

DOI Number: 10.5958/0973-9130.2019.00472.9 
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photo-degradation for (B rhodamine) with the presence 
of Iron (III) and hydrogen peroxide and ultraviolet light. 
Other variables, such as pH, compound concentration, 
dye, hydrogen hydroxide, and light intensity, were 
studied on reaction efficiency. In this interaction, a 
temporary course was proposed to understand the 
mechanism of photo-dynamics of B-rhodamine(7).

Dipti Vaya and etal achieved a study of photo-
catalytic reaction on red phenol dye with the presence 
of Copper, Cobalt and Iron complexes with thiocyanate 
and hydrogen peroxides. In the photo degradation 
reaction of red phenol dye, the rate of photo-reaction 
was evaluated and studied by following by Uv-visible 
spectra. According to other variations like hydrogen, 
complexes concentration, dye concentration, hydrogen 
peroxide amount and light intensity were achieved and 
estimated there effects on photo-degradation reaction 
for the dye. Additionally, mechanism of reaction was 
suggested (8).

Photo-degradation of cobalt complex with EDTA 
was achieved by Kamal Rekab

And his researcher team, which proved that the 
photo catalytic reaction released cobalt from it`s 
complex to get the cation form of cobalt with changing 
the oxidation state of from Co+2 to Co+3. This study 
used Uv-light (9).

Experimental Part 

This research achieved at Physical and inorganic 
chemistry laboratories

Materials: 

1- All used material and solvents in thisworkwere 
provided from the two companies BDH and Fluka and 
used without any modification.

2- The measurements were done at Mustansiryah 
University laboratoriesand Technology University 
laboratories.

Infrared (FTIR) spectra were recorded by using 
FTIR .8300 Shimadzu spectrophotometer in the 
frequency range of 4000-400cm-1. 

Electronic spectra using Varian UV-visible 
spectrophotometer and molar conductivity 
measurements using Philips conductivity meter.

The melting points were recorded in Coslab melting 
point apparatus.

The magnetic susceptibility of the solid complexes 
was obtained at room temperature using Magnetic 
Susceptibility Balance Johnson Matthey.

3- Preparation of the ligands: 

The ligandswere prepared by the same method; 
A mixture of 3-Hydroxy benzoic acid(2mole)with 
1mole of 1,4phenylene diamine by adding 2-3 drops 
of glacial acetic acid were refluxed for 2hours with 
continues stirring, after cooling at room temperature, 
the precipitate was filtered off, dried and recrystallized 
from ethanol(10) , (Scheme.1) referred to complexes 
preparation with the transition metal ions.

General equation of ligand preparation

4- Preparation of the complexes: 

The complexes were prepared by dissolving ligand 
in 40ml absolute ethanol which then added drop wise 
with stirring to (1mmole) of MCl2.XH2O metal salts 
M=Co(II), Ni(II) , Cu(II) which were dissolved in 10ml 
of hot absolute ethanol. The mixture was heated to 
70°C for 30min., then left overnight. The precipitated 
complex was filtered off, washed with 10ml cold ethanol 
and dried, scheme(2) referred to complexes structures.

.. ..

Co 

CH2

O- 

NH

O-

NH

CH2

Cl Cl 

+2
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Suggestion structure of cobalt (II)complex

Suggestion structure of nickel (II)complex

Suggestion structure of copper (II)complex

5- Photo-degradation study:

This study achieved according to the procedure at 
the literature (11). By which , three concentration of 
(1x10-4,0.1x10-4 and 0.5x10-4)M were prepared and 
exposureto Uv-light fo r different time ( 15,45,75…..)
min. Absorption of  these radiated samples were 
recorded under constant conditions of temperature(25̊C) 
and pressure.    

Results and Discussion 

H1NMR characterization of prepared ligand (12-
14).

1HNMR data were documented byutilized DMSO 
as dissolvent and the chemical shifts were transcribed in 
parts per million (ppm). The spectrum of the prepared 
ligand (Schiff base) gavea band at 10.13 (s,1H,-OH(g) 
, 8.11(s,1H, CH=N(h)), 7.43-7.40(d,1H,b),7.37-
7.32(t,1H,C), 7.26(s,1H,f),6.90-6.87(d,1H,d),6.84-
6.83(d,2H,i), 3.35+2.5)ppm →DMSO + water as shown 
at fig. 1.

Fig.(1) : Showed H1NMR spectrum of theprepared ligand 

Fig.(2): C13NMR Spectrum of the prepared ligand

Mass characterization of Ligand(15):Mass spectra 
of prepared ligand were calculated and its data were 
noted. The mass spectrum referred to main value of 
316 which returned to the experimental formula of 
C20H20N2O2. Mass spectrum of the prepared ligand 
was illustrated at fig.3.     . 

Fig.(3): Mass spectrum of prepared ligand.

Characterization of ligand: 

The ligands and it’s metal complexes were 
insoluble in water but soluble in organic solvents 
such as DMSO,DMF and Ethanol,low conductivity 
values(8.6-69.7 cm2ohm-1 mol-1)indicated that the 
complexes are non-electrolytes and electrolytes[16]. The 
metal percentage in complexes analytical and physical 
data of ligands and complexes are given in Table (1). 
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Table (1): Analytical and some physical data of ligand and its complexes.

M.L yield% M.p˚C Color Molecular formal symbol

---- 65 215-217 Leaden C16H16N2
316 L

1:1 69 300*˃ Red- brown [CoL2 Cl2]
762 Co

1:1 81 300*˃ Light green [NiL(H2O)2]Cl2
762 Ni

2:2 78 290-292 Green [Cu2(L)2Cl4 ]
767 Cu

*=decomposition

Infrared spectra:

The important infrared spectra data of ligand and their complexes aregiven in Table (2). The bands in the 
region 1618-1578cm-1 due to ν(C═ N) vibration azomethine group in theligandrespectively. Fig. (5) Referred to the 
FTIR spectrum of prepared ligand. These values are increased shiftedto lower frequencies(azomethine group) after 
complexation (17).The bands ν(C=C) in region 1514-1480cm-1have not changedwhich remains in the same region 
in free ligand and after complexation that meant this group didn’t coordinated with metal incomplexes. New weak 
bands in the region415-450cm-1 were observed in the spectra of metal complexes, whichwere not appeared in the 
spectra of ligands due to ν(M –N)(18). Table.2 refers to the important bands of the ligand and its complexes. Fig.(6)
was referred to FTIR spectrum of copper complexes.

Fig. (5): Showed FTIR spectrum of Prepared Ligand. 
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Fig. (6): Showed FTIR spectrum of Copper complex.

Table.2 Showed important bands of the ligand and its complexes

ν  (M-N) ν(M-O) ν (C=C) ν (C=N) ν (H2O) Molecular formula

… ------ 1514(M) 1587(M) ----- C16H16N2

422 457 1518 1599 [Co(L)2Cl2]

424 451 1517 1599 3419b [NiL(H2O)2]Cl2

429 456 1524 1645 [Cu2(L)2Cl4]

437 462 1518 1599 [Cd(L) Cl2]

B=broad, S=strong, W=weak, M=med

Electronic Spectrum:

Prepared ligand:The electronic spectra of  the 
synthesized ligand showed a strongband at41680cm-
1and moderate bandat  33315cm-1 which are attributed 
toπ→π*and n→π* respectively. 

Cobalt complex:The electronic spectra of Cobalt(II)
complex showed two absorption bands at 15490cm-
1 and 23760cm-1 these were assigned to4T1g (F) → 
4A2g (F) (ν2) and 4T1g (F) →4T1g(P)(ν3) transitions 
respectively,The value of  υ1  was established by 
theoretical calculationisequal to 9746 cm-1,this value 
lying in the near infrared zone.Racah’s interelectronic 
repulsion parameters (B)was also calculatedby using

relationwhich wasequal to (960.9 cm-1) is lower 
than the respective B-of the free cobalt ion(971 cm-1)  
indicating delocalization of the  metal electrons over 
molecular orbitals. The value of nephelauxetic effect (β) 
was established by(B complex / B-ion) ratio which was 

equal to (0.98) (19).

The magnetic moment of cobalt(II) has been found 
to be(4.79 B.M) this value of magnetic moment is higher 
than the spinonlyvalue (3.87 B.M) for their unpaired 
electrons and may be ascribe tosubstantial orbital 
contribution to the magnetic moment value which is 
applicable of high spin octahedral Cobalt(II) complexes. 
Fig. (7) isreferred to the electronic spectra of  the cobalt 
complex(20).

Fig.(7): Showed Uv-visible spectrum of cobalt complex.
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Nickel complex:Ni(II) d8 (Term 3F)complex 
is paramagnetic with a room temperature magnetic 
moment of 2.43 B.M. which is consistent with an 
octahedral field and correspond to two unpaired electrons 
as expected for six coordinated spin free Ni(II) species. 
The magnetic moment for nickel (II) complexes are 
(2.43 B.M) and. the electronic spectra of this complex 
showed two  bandsowns d-d transitions  at 15330cm-1 
and 21200cm-1respectively,which may have existence 
of3A2g(F)→3T1g(F)(ν2) and 3A2g(F)→3T1g(P)(ν3).
practical υ2 and υ3values wasused to calculate the υ1

[3A2g(F) → 3T2g(F)] positionbylever tables. Also 
these tables wasemployed to calculate the ligand field 
factors, 10 Dq and B that found to be 8516 cm-1  and 
732cm-1 respectively. The calculated B value (732 cm-
1) for the complex was lower than the respective B- 
value of the free nickel ion(1030 cm-1) and the ratio 
of (Bcomplex / B-ion )  was showed a value of (0.71). 
On the basis of spectral bands, an octahedral geometry 
wasproposed for the Ni(II) complex. [19, 20]

Copper complex:The magnetic moment value of 
copper(II) complex is (0.223B.M) may express a dimer 
form in an octahedral structure which might be accrued 
by coupling of two unpaired electrons on the two 
copper (II) ions. Electronic spectrum of this complex 
showed one broad band of (d-d) transitions within the 
range14895-15320cm-1attributed to the electronic 
transition ( 2E2g→2T2g ) that leaded to suggest an 
octahedral structure around the central copper ion (19).

Molar Conductivity measurements:

Molecular conductivity of cobalt, nickel and copper 
complexes was achieved with concentrations of 10-
3M by using of dimethyl sulfoxide as solvent when the 
cell constant equal to (K = 1). The cobalt and copper 
record non-electrolytic behavior through the given 
molar conductivity values where these values   indicate 
the presence of chloride ion within the coordinated 
sphere(4.3, 25.1) respectively. The nickel complex 
indicated an electrolyte behavior with a value of (69.7) 
which indicated the possibility of chloride ion outside 
the coordinatedsphere. The values   obtained for the 
molar conductivity of all the prepared complexes 
results consistent with the proposed formula for these 
complexes and are consistent with the results of the 
other measurements(21).

Photo – Kinetic study of copper complex:

By using integral methods todetermine the value 
of order photo-reaction beside of reaction constant.  
Applied of first reaction law for three concentration 
copper complex proved that the photo reaction was from 
the first order. From the first law, the valueof rate constant 
at for three different concentrations with the constant 
other conditions such as temperature and pressure 
gave the same value. To check that the order has not 
from the other order, the laws of zero, second and third 
order were applied on the three various concentrations 
and gave different values of rate constant to give us 
evidence that the reaction was not from these orders. 
These calculations were done to enhance that reaction 
was from the first order. So the equation of the first order 
reaction was appliedand a slope of the plot between 
time radiation at x-axis and the natural logarithm of the 
quantity [a/a-x] referred to the value (-K) by which rate 
constant calculated.Value of rate constant were (0.017)
min-1 for the three concentrations(1×10-4)M,(0.5x10-4)
M and the concentration (0.1x10-4)M. Theplot between 
the time at the X-axis and concentration changing 
at the Y-axisof copper complex was achieved. This 
relationship recorded that concentration followed inverse 
relationship with the time of photo-degradation reaction, 
the when the time was increasing the concentration was 
decreased. Fig.(8).showed the way by which the rate 
constant was gained with the significance of irradiated 
time and natural logarithm of (a/a-x), Fig.(9) showed 
the relationship between the concentration and time of 
radiation(11).

Fig. (8): referred to the relationship between Time on X-axes 
and lnCt-Co/Co-Cαon Y-axes.
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Fig.(9): Showed the relationship between complex 
concentrations against the radiation time.

Conclusions

The synthesized ligand associated to the selected 
metal ions(Co+2, Ni+2 and Cu+2)  from four sits as a 
tetradentate ligand .All the geometries  of the prepared 
complexes  were octahedral with molar ratio (1:1) ligand 
to metal except  the copper complex was dimer with 
(2:2) ligand to metal . The photo-kinetic study of the 
copper complex showed that the reaction was first order 
reaction in the terms of complex concentration with the 
neglected of solvent amount ,also the copper complex 
has photo sensitivity toward ultra-violate spectroscopy.
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Abstract

The Aim of  this Study are to  evaluatethe potential antifungal activity of clove aqueous extracts against 
Alternaria spp. as well as, the smallest concentration capable of inhibiting or preventing their growth, 
during the period from April 2017 to April 2018, cross sectional study of 48 patients done with 26 of them 
established diagnosis with A.spp , from them5 females 19.3% and 21 males 80.7% with ages range of 17-
55 years, study was done in Al-KaramaTeaching Hospital, ,Altenariaspecies isolated from skin lesion taken 
from patient in dermatology department in the hospital, the lesion was excised and cultured on  potato 
dextrose agars(PDA) ,and sabaraud dextrose agar (SDA) colonies developed  ,effect of clove aqueous 
extract  with three concentrations (5%,10 % and 20%) was assessed by agar diffusion plate method, The 
radial growth of colonies has been measured and on the basis of these values the percentage of inhibition 
of colony growth has been calculated, the outcome displayed as tables and figures,the antifungal activities 
of aqueous extract of clove against Alternaria spp. Was assessed by measuring diameter of colonies in PDA 
and, SDA which found to be 4cm in PDA with 44.4%  growth inhibition percentage ,and colony diameter 
was 5cm in SDA at 5% concentration with 55.5% growth inhibition percentage, comparing with control 
which show 9 cm colony  diameter in both PDA, and SDA,While no growth detected in both SDA and PDA 
at 10% and 20% concentration comparing with control with 100% growth inhibition percentage Our result 
shows growth dependent effect on extract concentrations, with decrease growth by increase concentration of 
extract in conclusions the findings of the present study indicate that the clove  aqueous extract  in different 
concentration  has interesting potential  effect as a natural therapeutic option against fungi that are pathogenic 
to humans

Key words : clove extract, Alternariaspp, Syzygiumaromaticum ,Antifungal, Eugenol.

Introduction

Cloves Syzygiumaromaticum is widely used an 
aromatic herb that has many useful medicinal purposes 
as a natural anti-fungal agent(1) with effectively inhibit 
the growth of wide range  of microorganism with 
fewer side effect to human than synthetic agent with  
strong antifungal activity against opportunistic fungal 
pathogens (2).   

So the cloves has been used in a variety of health 
conditions recently approved the use as a topical antiseptic 
and anesthetic, andit’s one of the highest sources of 
manganese which is vital for metabolism,containing 

Magnesium, calcium responsible for its strong 
appearances in clove, as well as many phytonutrients 
that enhance the immune system (3).

The incidence of fungal infections has been 
increased ,In spite of introduction of new antifungal 
drugs,which  still limited in number. The majority of 
clinically used antifungal have element of toxicity, in 
addition to their cost, there is great  demand for new 
antifungal agents less toxic than those already in use (4), 
less environmental effects and wide public acceptance 
(5), Clove has been widely investigated due to its 
popularity, availability, and high essential oil content 
(6),  antimicrobial properties of these plants are well 

DOI Number: 10.5958/0973-9130.2019.00473.0 



1259        Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4                  

documented against bacteria, fungi and yeasts (7).

The leaves of the clove are leathery textured and 
are covered with many tiny depressions. And The 
part of the clove that is used of the flower buds (8). 
While the mechanism of action of  clove depend on its 
essential ingredient which  responsible for its antifungal 
activity including eugenol clove bud  that is used in 
traditional medicine have high content of eugenol 87% 
which cause a considerable reduction in the quantity of 
ergosterol,  which is the major  component of the fungal 
cell membrane, being responsible for maintaining 
cell function and integrity (9),  which is thought to 
be the mechanism of antifungal action of this plant 
extract(10,11), same  mechanism of action by which azole 
antifungal drugs inhibit fungal cell growth by  disruption 
of normal sterol biosynthetic pathways, leading to 
a reduction in ergosterol biosynthesis (12),besides 
eugenol 87%,  β-caryophyllene 4–21 %,eugenyl acetate 
0.5– 21 %, smaller amounts of α-humulene along with 
trace amounts <1 %  of 25–35 other constituents ( 13).  
But  Alternaria spp.is widely distributed in nature and 
this  species are among the most common fungi onthe 
phyllospheregrowth occurs as thick grey wooly colonies 
with a dark undersurface on Sabaraud dextrose agar(14), 
and most of the human infections occur due to traumatic 
inoculation  and  cutaneous infections (15) .Alternariasis  
may be increased due to high corticosteroid drug usage  
which increase fragility of skin leading to increase 
involvement( 16,17),  with wide spectrum of infection 
ranging from non-invasive colonization to systemic 
infection ,the infection  usually appear as skin erythema  
in average age of 54 y, the prevalence in men was 
65% comparing to 35% in women, the reason for this  
probably a higher rate of exposure to external effects 
(18,19 ). Therefor the aim of this work were to evaluate 
theantifungal activity of clove aqueous extracts against 
Alternaria spp.as well, the smallest concentration 
capable of inhibiting or preventing their growth.

Materials and Method

1.Plant materials

The dried flower buds of clove plant used in this 
study were purchased from local market. 

2.Preparation of extract:

Aqueous Extract was prepared by use clove buds  
200 gwere mixed with 500 ml Distil water and heated 

for 5-10 min at 60 ˚C then filtered by double layered 
muslin cloth resulting in aqueous extract kept under 
sterilized conditions .

3.Preparation of cultured media :-

39 g from Potato Dextrose Agar (PDA) mixed with 
1000 ml distal water and 65g from Sabroid Dextrose 
Agar (SDA) mixed with 1000 ml distal water then 
both sterilized by autoclave at 121 ˚C, and 15 pawned 
pressure for each inch for 15 min (20).

After that 5 mlfrom aqueous extract completed 
to 100ml by adding PDAto get extract with 5% 
concentration, 10 ml from aqueous extract completed 
to 100ml by adding PDA to get extract with 10% 
concentration and 20 ml from aqueous extract 
completed to 100ml by adding PDA to get extract with 
20% concentration under sterilized, same procedure 
done  by use SDA to get extract with same concentration 
mentioned above ( 21) .

4.Fungalstrain: During the period from April 2017 
to April 2018, cross sectional study of 48 patients 
done with 26 of them established diagnosis with 
Alternaria,fromthem 5 females 19.3% and 21 males 
80.7% with ages range of 17-55 years, the study was 
done in Al-karamaTeaching Hospital.

Also Alternaria species isolated from skin lesion 
as shown in figure(1)takenfrom patient in dermatology 
department in the hospital, the lesion was excised and 
cultured  on  potato dextrose agar (PDA) ,and Sabroid 
dextrose agar (SDA) at 25 C0, after 10 days, flat colonies 
developed which is black at 25 C0 and covert to off-
white at 37C0 .

 Microscopic examination in slide cultures revealed 
short chains composed of two to five celled dark smooth 
walled conidia, with oblique totransverse septa, arising 
terminally with lateral branches 

5.Antifungal activity of extract:

Effect of clove aqueous extract  in PDA and SDA 
with three concentrations 5%,10 % and 20%were 
assessed by agar diffusion plate method, the radial 
growth of colonies has been measured and on the basis 
of these values the percentage of inhibition of colony 
growth has been calculated by formula given by (22).

Percent inhibition (%) = ge-gt/ge x 100
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Where, gc is the growth in control plates, gt is the 
growth in treated plates

6.Effect of plant extract on the weight of dried 
Alternaria spp.

Mixed100 ml of PDB  with above mentioned 
concentrations of extract each separated in clean flasks   
then in each flask 0.5 cm from Alternariaspp colony is 
inoculated and kept in incubator   for 10 days in 25 C0, 
after that mycelium taken and dried for 48 h and at 70 
C0, then the weight ofAltrernariaspp. measured.

Findings   

The antifungal activities of aqueous extract of 
clove against Alternariaspp were assessed by measuring 
diameter of colonies in PDA and, SDAas shown in 
table(1)

Table (1): Show growth diameter in control and 
extract in different concentration in both PDA and 
SDA

 Treated     
aqueous 
extract

 Diameter 
at 5%cm

Diameter 
at10%

    
Diameter 
at20%

Diameter in 
control cm

  in PDA    4 Zero Zero 9 

   in SDA 5 Zero Zero 9 

which found to be 4cm inPDA as shown in figure 
(2)with 44.4%  growth inhibition percentage and colony  
diameter was 5cm in SDA as shown in figure(3)at 5% 
concentrationwith 55.5% growthinhibition percentage 
as shown in figure(4) comparing with control which 
show 9 cm colony  diameter in both PDA, and SDA 
,While no growth detected in both SDA and PDAat 
10%and 20% concentration comparing with control 
with 100% growth inhibition percentage ,as shown in  
table(2)

Table (2:) Show growth inhibition percentage 
indifferent extract concentration in PDA and SDA

Concentration 
%

 Growth 
inhibition 
percentagein  
PDA extract %

Growth inhibition 
percentage in SDA 
extract %

5 44.4 55.5

10 100 100 

20 100 100

,these results showgrowth dependent effect on 
extract concentrations, with decreasing growth by 
increasing concentration of extract and accordingtothe 
effect of extract on the weight of Altrnariaspp. Also we 
found that the dry weight of the control fungi +PDB 
without extract are 0.159 g and dry weight of fungi 
+PDB with extract at 5% concentration are 0.07 g while 
at concentration of 10%, 20% no growth was noticed.

Figure (1): Skin lesion of Alternaria spp. taken from medial 
surface of arm in (A) and lateral surface of leg in (B)

Figure (2)  Effect of aquaos extract of clove in PDA 
comparing with control

(A) control   (B) PDA+extract  at 5% concentration  
(C) PDA+extract at 10% concentration 

Figure (3): Effect of aquaos extract of clove in SDA 
comparing with control

 (A) Control   (B) PDA+extract  at 5% concentration  
(C) PDA+extract at 10% concentration

Figure (4): Distribution of growth inhibition percentage in 
PDA and SDA in this study
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This study  show the  antifungal activity of clove 
extracts against Altrnariaspp and decrease  of mycelium 
growth  started at the lowest concentration used5 % with 
decrease colony diameter from 9 cm in control to 4cm 
in PDA and 5 cm diameter in SDA  with  comparable 
result even by use different media  and growth 
inhibitionsuccessively increased with the increasing 
of concentration with complete inhibition of growth  
at concentration  of 10 % and 20%,the  result of this 
study are in agreement with previous  study conducted 
by (23), who evaluated theantifungal activity of  clove 
extract  against  some fungi and they reported that all 
fungal species in his study were inhibited by the extract 
, also the main chemical components of the clove are 
eugenol, with broad spectrum of activity against a 
variety of pathogenic yeasts and filamentous fungi as 
shown by (24,25,26).

Limitations 

The limitations of this study are summarized by 
difficulty of getting samples of affected cases, just by 
specialist which take a lot of effort and cost, in addition 
to that most affected people lived in rural area, so 
connection with them a little pit is not easy. 

Conclusion 

The findings of the present study indicate that the 
clove aqueous extract in different concentration has 
interesting potential effect as a natural therapeutic 
option against fungi that are pathogenic to human.
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Abstract

This study was conducted to investigate the effect of providing oxygenated water with or without vaccines and 
antibiotic on immune response against Newcastle disease ( ND ), Infectious Bronchitis disease ( IB ), Bursal 
disease ( BD ) , total aerial bacteria, coliform bacteria and Lactobacilli bacteria in broiler chicks. A total of 
160 broiler chicks ( Ross 308 ) one day old were randomly distributed to 4  groups each with 4 replicates ( 10 
birds/ replicate ) as follow : group 1 ( C - ) tap water without vaccines and antibiotic, group 2 ( C + ) tap water 
with vaccines and antibiotic, group 3 ( OW - ) oxygenated water without vaccines and antibiotic, group 4 ( 
OW + ) oxygenated water with vaccines and antibiotic.  Blood samples were collected two times on days 21 
and 42 of age to measure antibiotic titers against ND, IB and BD diseases. Microbial count for total aerobic 
bacteria, coliform bacteria and lactobacilli bacteria were evaluated at the end of the study ( 42 days old ). The 
results indicated that the antibody titers against ND, IB, and BD disease was significantly higher (p<0.05) in 
group OW +(3903±80.44) and (4731.9±71.6) followed by group C +(2123±241.1) and (36101±4.7), group 
OW –(1928±72.34) and (2128±32.7)  and finally group C –(924±11.2) and (605±10.3) for the age group 
21days and 42 days respectively. There were no differences among experimental groups in total aerobic 
bacteria. The lactobacilli bacteria  significantly ( p< 0.05 )increased in the different  experimental groups 
as follow OW +(7.01±0.33), OW –(6.01-0.52), C –(5.63-0.31) , while the coliform bacteria values were 
significant lower ( p < 0.05 ) in WO+ , C +, OW – and C – and it was (4.74±0.33),(5.67±0.81),(6.7±40.4
6) and (7.09±0.39) respectively. These results indicate that providing oxygenated water with vaccines and 
antibodies may be recommended as a cofactor to improve immune response against common viral diseases 
and pathogenic bacteria in broilers.

Key wards: Broiler chickens,Oxygenated water, Vaccines, Antibiotics  

 Introduction

There are many factors affect the poultry 
performance, including nutrition, management, 
environmental conditions, and breeding system, but 
water quality may be the most important and the least 
expensive [1].Water, constituting 60-85% of bird 
body weight, is found in all tissues and cells.It plays a 
vital role in many metabolic processes like regulation 
of body temperature, digestion, translocation and 
absorption of feeds, hydrolysis of protein, fat, and 
carbohydrates, sight and hearing functions respiration 

and perspiration [2]. Thus, the use of water with suitable 
physical, chemical and microbiological properties has 
substantial importancein the poultry industry.Among 
these goodness criteria, level of dissolved oxygen also 
important with pH and temperature [3]. Many studies 
have indicated that oxygenated water has advantageous 
biological effects ,Medical research in the last century 
has shown the therapeutic effects of oxygenated water 
for various diseases such as obesity, liver dystrophy and 
accelerated alcohol detoxification[4],[5],[6]. Recent 
studies have shown that drinking oxygenated water has 
a role in reducing the blood glucose levels in patients 
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with diabetes [7]. Giving oxygenated water to old 
females mouse for 22 weeks results in a higher weight 
gain and lower amount of feed intake, as high oxygen 
concentrations lead to an enhanced rate of oxygen 
absorption by the body, resulting in increased glycolysis 
and/or mitochondrial protein synthesis[8]. 

There were some studies regarding using the 
oxygenated water in poultry , a positive relationship 
between the level of dissolved oxygen in drinking water 
and broiler performance ,subsequent studies supported 
this finding and reported the enriched water with oxygen 
enhance feed conversion and growth performance in 
broilers[9],[3]. Other studies were done in this area 
indicated that oxygenated water has immune-enhancing 
effects in broiler chickens and  Continuous drinking 
oxygenated water markedly alleviated symptoms 
and increased survivability against S. gallinarum in 
experimentally infected broiler chicks[10]. Drinking 
oxygenated water improve growth performance by 
increasing immunoglobulin’s mainly IgG and IgM in 
broiler chickens[11].

Recently, there are increasing attention to 
improving immune status to commercial birds by using 
a natural agents to stimulate immunity system as an 
alternative method to reduce the use of veterinary drugs 
and vaccines, thus and based on the immunological 
effects of drinking oxygenated water as mentioned 
above, we carried out this study to evaluate the effect 
of oxygenated water on immune response against some 
conventional diseases such as Newcastle disease ( ND 
),Infectious Bronchitis disease ( IB ), Bursal disease 
( BD ) and  intestinal microflora as a primary step to 
use eco - friendly method to reduce the dependence on 
veterinary drugs and vaccines. 

Materials and Method

Experiment Design:

This experiment was conducted to explore the effect 
of drinking oxygenated water on the immune response 
against some conventional diseases (Newcastle, 
Infectious Bronchitis and Bursal diseases) and the 
intestinal microflora of broiler chickens from hatching 
to 42 days of age.  A total of 160 unsexed day-old broiler 
chicks (Ross 308) obtained from a commercial hatchery 
were randomly allocated to 4 groups with 4 replicates / 
group (10 birds/replicate) as follow:

Group 1: C-, the chicks received normal tap 
water and fed a diet did not contain antibiotic and not 
vaccinated against ND, IB and BDdiseases.

Group 2: C +, the chicks received normal tap water 
and fed a diet containantibiotic andvaccinated against 
ND, IB and BD diseases..

Group 3: OW-, The chicks received oxygenated 
water and fed a diet did not contain antibiotic and not 
vaccinated against ND, IB and BD diseases..

Group 4: OW +,the chicks received oxygenated 
water and fed a diet contain antibiotic andvaccinated 
against ND, IB and diseases. 

Birds Housing and Management:

The chicks were reared in the floor pens ( 1* 1.5 
m2 ) covered with wood shavings , the experimental 
room temperature was 35 ± 1.1°C for the first 3 days 
and reduced to 32°C until the end of 1st week, this was 
subsequently reduced by 3 - 5 °C per week until 23°C 
on day 21 and maintained to the end of the study, the 
illumination program was 23 h light vs. 1 h darkness 
the chicks were fed two phases of diets, a starter diet ( 
1 - 21days ) contained 21.14 % crude protein and 3050 
ME, Kcal/kg and finisher diet ( 22 - 42 days ) contained 
19.2% crude protein and 3200 ME, Kcal. The diet 
and water offered ad libitum throughout experiment 
periodand Vaccination Program conducted according 
to[12]:

Oxygenated water preparation:

Two tanks (500 L ) were placed in the experiment 
room and filled with normal drinking water, the 
Enrichment of water with dissolved oxygen in one 
of them was via an oxygen cylinder for 3 hours / 3 
times/day. The dissolved oxygen concentration in 
drinking water was measured by HORIBA apparatus 
(USA) where it was 16, 23 mg/l in oxygenated water 
vs. 5, 5 mg/l in non-oxygenated water throughout the 
experiment period. 

Serum Antibody Titer:

To estimate antibodies titer against ND. IB and 
BD disease, 3 birds were randomly chosen from each 
replicate to collect blood samples. A total of 48 blood 
samples (12 sample/ group) weretaken from the wing 
vein at 21 and 42 days of age , The serum was separated 



1265        Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4                  

by centrifugation (3000 RPM15 minutes) and antibodies 
titration against these diseases were measured by the 
ELISA  method usingstandard kits ( ProFLOK® PLUS 
Synbiotics Corporation –San Diego/USA ).Intestinal 
microbial enumeration according to [13].

Statistical analysis:

Data were subjected to analysis of variance [14],and 
significant means were separated by [15]. 

Findings and Discussion

Table 1: Antibody titrations against Newcastle (ND), infections (IB) and burat (BD) diseases by ELISA 
method on 21 and 42 days age.

group

Age 
(day) Virus C- C+ OW- OW+

21 ND 468 ± 37.5
D

1383± 24.4
B

1231 ± 20.6
C

2111 ± 52
A

IB 217 ± 16.4
C

1602 ± 41.2
A

1252± 37.9
B

1627  ± 23.5
A

BD 924 ± 11.2
D

2123±241.1
B

1928± 72.34
C

3903 ± 80.44
A

42 ND 184 ± 6.78
D

3242± 152.6
B

1201±103.8
C

4242± 172.1
A

IB 115 ± 3.3
D

3610 ± 14.7
B

2128± 32.7
C

4731.9± 71.6
A

BD 605 ± 10.3
D

1970 ±83.6
B

1085± 51.6
C

2559±131.5
A

C - : Tap water without vaccines and antibiotic. 
C +: tap water with vaccines and antibiotic, OW - : 
oxygenated water without vaccines and antibiotic, OW 
+: oxygenated water with vaccines and antibiotic.  Mean 
± standard error.  Different letters in each raw indicate 
significant differences (p ≤ 0.05)

Table 1 shows significant differences (p ≤ 0.05)of 
antibodies titer among experimental groups against ND, 
IB, and BD viruses. The highest values were in OW + 
followed by C + and then OW - and finally C – at 21 
and 42 days old. OW + (3903±80.44) and (4731.9±71.6) 
followed by group C +(2123±241.1) and (3610±14.7), 
group OW –(1928±72.34) and (2128±32.7)  and finally 

group C –(924±11.2) and (605±10.3) for the age group 
21days and 42 days respectively. The potential reasons 
for these results can be elucidated as expected as follows 
, the lowest values for antibodies titer were in group C-  
compared to other groups to not enhance their immunity 
against these diseases by vaccines,  on the other hand , 
the modern broilers strains characterized by their rapid 
growth, which requires more oxygen[16]. But their 
cardiopulmonary system very similar to the old broilers 
strains which makes it does not always meet the oxygen 
demands necessary for rapid growth [17].

If the cardiopulmonary system of chicken 
grows less rapidly than the rest of the body, hypoxia 
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couldresult[18].Low oxygen levels ( hypoxia ) can 
result in increase in reactive oxygen species ( ROS ) 
production from the mitochondria in lymphocytes [19], 
reducing the mitochondria’s ability to generate ATP [20] 
and intracellular anti-oxidants become less available 
[21]. The low levels of antioxidants lead to reduce IL-2 
production, a cytokine that is required for prolonged 
lymphocytes survival and growth.. We can also conclude 

from the data in this table that oxygenated water is not 
a substitute for vaccines because the antibodies titer in 
group OW -  were significantly less than that of group 
C + but could be a helpful factor in enhancing body 
immunity through its synergistic action with vaccines 
and results in group OW +  Supports this conclusion. 
This group recorded the highest values in the antibodies 
titer compared with the other groups. 

Table 2: Effect of oxygenated water on microbial population of broiler intestine.

Microbial parameters Group

C- C+ OW- OW+

Total aerobic count 7.24 ± 0.66
A

7.40 ± 0.67
A

7.71 ± 0.49
A

7.89 ± 0.45
A

Coli form count 7.09 ± 0.39
A

5.67 ±0.81
C

6.74 ± 0.46
B

4.74 ± 0.33
D

Lacto. B. count 5.63 ± 0.31
C

6.17 ± 0.61
B

6.01 ± 0.52
B

7.01 ± 0.33
A

C - : Tap water without vaccines and antibiotic. 
C + : tap water with vaccines and antibiotic , OW - : 
oxygenated water without vaccines and antibiotic , 
OW + : oxygenated water with vaccines and antibiotic 
.  Mean ± standard error. . Different letters in each raw 
indicate significant differences ( p ≤ 0.05 ) .

The results in table 2 showed no significant 
differences were observed in total aerobic bacterial 
count among different groups. Comparison of averages 
obtained from the experiment showed that group 
OW+ had the most influence ( p < 0.05 ) on coliform 
(7.09±0.39) and lactobacilli bacteria (7.01±0.33) 
compared with the other groups . AlsoWe note from 
Table 2 that the addition of the antibiotic to the diet (C+) 
(7.40±0.67) and enriched water with dissolved oxygen 
(OW-) (7.7±10.49) has a significant effect (p<0.05) to 
improve intestinal microbial community. The antibiotic 
effect was significantly (p<0.05) greater than the 
oxygenated water in reducing the number of coliform 
bacteria While no significant differences between these 
two groups on lactobacilli bacteria.

The microbial community in birds which drank 
oxygenated water in the group OW - was indicative 
of the dominance (p<0.05) lactobacilli bacteria and 
declines a proliferation of coliform bacteria.It appears 

that the synergistic effect of oxygenated water and 
antibiotic played an important role in achieving the best 
results regarding intestine microbial community in the 
oW+ group compared with other groups.

Conclusion

The inhibitory effect of both oxygenated water and 
antibiotic against pathogenic bacteria(coliform bacteria) 
will be allowed to multiply and increase the count of the 
beneficial bacteria such as lactobacilli in the intestine 
and inhibit colonization of the pathogenic bacteria 
because of the lactobacilli bacteria produce lactic 
acid beneficial to them and deleterious to the coliform 
bacteria and other pathogenic.

Recommendation

We need more studies regardingthe appropriate 
levels of dissolved oxygen in the water and its impact 
on the productive and immunological aspects of broilers 
chicken and other types of domestic birds.
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Abstract

This study was designed to evaluate the effects of leukocytes contamination determined by peroxidase-
positive leukocytes on semen characteristic of leukocytospermic subjects. Fifty (25 leukocytospermic vs. 
25 non leukocytospermic) infertile couples collected from Al-Hussein Teaching Hospital/ Thi-qar Health 
Directorate enrolled in this study and semen samples were analyzed before and after in vitro sperm preparation 
technique. Furthermore, sperm concentration, sperm motility, progressive sperm motility, normal sperm 
morphology, and seminal leukocytes counts were evaluated according to standard WHO criteria (2010). 
For preparation technique, sperm prepared and incubated for 30 minute in 5% CO2 at 37ºC. The results of 
present study shows that leukocytospermic men significantly (P<0.001) decreased and differences sperm 
functions compared with non leukocytospermic men may be due to reactive oxygen species generation by 
leukocytes. It was concluded that the increase seminal leukocyte counts lead to impaired sperm parameters 
and decrease fertilizing ability of human spermatozoa and sperm function improved and augmented after 
sperm processing technique. Further studies are recommended to assess the harmful outcomes of ROS on 
DNA damage and embryo quality after intracytoplasmic sperm injection (ICSI-ET).

Key words: Leukocytospermia, Fertilization, Infertile Patients, peroxidase-positive leukocytes

Introduction 

In European countries nearly 10-15% of couples 
are afflicted by infertility. In 60% of a male factor is 
implicated [1]. The distribution of etiological factors 
for male infertility reveals that apparently 30% of 
patients suffer from idiopathic infertility [2]. Acute or 
chronic infection of the genitourinary tract may be a 
contributing role in male factor infertility [3]. Infectious 
processes impair fertility by different mechanism 
including deterioration of spermatogenesis, impairment 
of sperm function, and obstruction of the seminal tract 
[4]. Leukocytospermia is used to designate abnormally 
high concentrations of the white blood cells (WBCs). 
The prevalence of leukocytospermia in male infertility 
patients varies from 20%-40% depending on patients 

population [5]. By peroxidase positive leukocytospermia 
staining only polymorphonuclear leukocytes (PMNL) 
can be detected. Lowering Leukocytospermia threshold 
value to 5×105 PMNL/ ml of semen provide comparable 
date using 1×106 total WBCs/ ml of semen [6]. There 
are two main sources of ROS in semen: leukocytes 
and immature spermatozoa of these, leukocytes are 
considered to be main source [7]. Leukocytes, particularly 
neutrophils and macrophages, have been associated 
with excessive ROS production that ultimately leads 
to sperm dysfunction [8]. Spermatozoa produce ROS 
mainly when a defect occurs during spermiogenesis 
that results in retention of cytoplasmic droplets; the two 
main sites of ROS production are the mitochondrion 
and sperm plasma membrane. The mitochondrion is the 
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powerhouse of respiration. Hence, it is the major site 
of its, which is produced through nicotinamide adenine 
dinucleotide-dependent oxido-reductase pathway [9].

In the background of human reproduction, a 
balance called oxidative stress status (OSS) normally 
exists between ROS production and antioxidant 
scavenging system in male reproductive tract [10]. Small 
physiological levels of ROS are essential for regulation 
of normal sperm functions such as sperm capacitation, 
acrosome reaction, and sperm-oocyte fusion [11]. Though, 
production of excessive amounts of ROS in semen 
especially during leukocytospermia can overcome 
antioxidant defence mechanisms of spermatozoa and 
seminal plasma resulting in oxidative stress [12]. However, 
Human ejaculate consists of different types of cells such 
as mature and immature spermatozoa, round cells from 
different stages of spermatogenic process, leukocytes 
and epithelial cells. Spermatozoa are also particularly 
susceptible to the damage induced by excessive ROS 
because their plasma membranes contain large quantities 
of polyunsaturated fatty acids (PUFA), which readily 
experience lipid peroxidation by ROS, resulting in a loss 
of membrane integrity [13]. During genital tract infection, 
the presence of leukocytes in semen has been associated 
with decreased sperm motility and fertilization capacity. 
This impasse may be partially due to the different 
techniques used to determine leukocyte concentration 
in semen as well as the lack of agreement on the lower 
leukocyte concentration responsible for sperm damage 
[14]. Sperm function may also be indirectly affected by an 
infection stimulating the presence of ROS in the prostate 
gland and seminal vesicles [15]. Multiple hypotheses 
discuss male GTI and their relationship with ROS. 
Specifically, leukocytes stimulate human spermatozoa 
to produce ROS. The mechanisms responsible for such 
stimulation are unknown, but may include the direct 
contact of sperm and leukocytes or may be regulated by 
leukocyte release of soluble products [16].

Materials and Method

Patients and semen collection 

Fifty infertile males were enrolled in this study 
and semen samples were obtained from Thi-Qar health 
directorate/ Al-Hussein Teaching Hospital. The mean 
age of infertile subjects was 33.42 ± 0.56 years old 
with range from 22-59 years and duration of infertility 
was 9.64 ± 0.32 years with range from 4-18 years. The 

semen samples were collected by masturbation after 
3-5 days abstinence and allow liquefying at 37ºC in 
5% CO2 for 30 minutes and evaluated before and after 
in vitro sperm preparation. Sperm functions tests were 
performed manually including semen samples with 
sperm concentration ≥ 20 × 106/ml, sperm motility ≥ 50 
%, progressive sperm motility ≥ 50 %, normal sperm 
morphology ≥ 30 %, and seminal WBC counts ≤ 1 × 
106/ml were evaluated according to WHO guidelines. 
The number of peroxidase-positive leukocytes in 
semen was determined using Endtz test. However, 
leukocytospermic (>1 x 106 leukocytes/ml) (n =25) and 
non-leukocytospermic (≤1 x 106 leukocytes/ml) (n = 
25). 

In vitro Semen processing techniques

Conventional layering technique

The semen was prepared by using 1ml of prepared 
culture medium was added to test tube, and then 1ml of 
liquefied semen was layered beneath a culture medium. 
After incubation for 30 minute in 5% CO2 at 37ºC, 10µl. 
of the mixture was aspirated by pasture pipette and 
examined under light microscope at 400X magnification 
for assessment parameters of sperm functions in infertile 
patients.

Peroxidase-positive leukocytes staining 

A 20 μl volume of liquefied semen specimen was 
mixed together with 20 μl of phosphate buffered saline 
(PBS; pH 7.0) and 40 μl of benzidine solution. The mixed 
solution was allowed to settle at room temperature for 5 
minute. Peroxidase-positive leukocytes staining brown 
were counted.

Statistical analysis 

Statistical analysis was performed with the SPSS 
version 15.00. The data analysis was done using paired 
sample t-test to assess statistical differences. Mean and 
standard error of mean (S.E.M) obtained from crude data 
to compare between seminal fluid analysis parameters. 
P-value < 0.05 was used as a level of statistically 
significant.

Findings 

After sperm processing using culture medium 
prepare with simple conventional technique, sperm 
concentration and leukocyte counts were significantly 



 Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4        1270       

(P<0.001) decreased as compared to pre-processing 
in leukocytospermic and non leukocytospermic 
samples, while sperm motility, progressive sperm 
motility, normal sperm morphology, were significantly 
(P<0.001) increased in leukocytospermic and non 
leukocytospermic samples post-in vitro sperm 
processing as compared to pre-processing but the best 
results appears clearly in leukocytospermic samples as 
a results of the selection of sperm preparation methods 
depend on quality of the ejaculates. The selection 
of sperm preparation methods depend on quality 
of ejaculates. In addition, the ejaculates with ROS 
production by spermatozoa and leukocytes should not 
be separated by centrifugation method due to severely 
damage the spermatozoa [17]. Also, Gellert-Mortimer et 
al. [18]. suggested that when semen samples prepared 
by centrifugation technique, functional spermatozoa 
can come into close cell-to-cell contact with defective 
sperm, leukocytes, and cell debris contained by 
centrifugation force causing massive oxidative damages 
of sperm plasma membrane via produce very high levels 
of ROS by pelleting of the semen with impairment 
of sperm functions and decrease in percentage of 
normally chromatin-condensed spermatozoa [19]. It was 
noticed that the problem caused by ROS can resolve by 
performed directly from the liquefied semen underneath 
an overlay of culture medium and aspirate directly from 
the interface region with total number of spermatozoa 
recovered [20]. However, Makkar et al. [21]. certified that 
a conventional layering directly from semen into a 
hyaluronic acid significantly higher percentage of motile 
spermatozoa and pregnancy rate in a clinical IVF or IUI 
program may be as a result enhanced sperm quality by 
decreased release of lymphokines and cytokines after 
sperm preparation [22]. In contrast, it was assessed that 
centrifugation force adversely affects sperm motility and 
impairment of acrosome reaction, sperm membrane, and 
nuclear maturity rates in men with abnormal and normal 
semen analyses in comparison to density gradient 

centrifugation [23]. The sperm functions parameters 
results after direct swim-up technique strongly 
correlated to predict embryo cleavage. Furthermore, 
it was reported that common laboratory factors like 
centrifugation, washing, and temperature fluctuation of 
human spermatozoa both positively and negatively due 
to direct influence of the laboratory interventions on the 
cytoskeletal assemblies of sperm [24]. Undoubtedly, the 
spermatozoa selected by layering technique enhanced 
sperm penetration results in zona free hamster egg by 
sperm penetration assay [25]. The plasma membrane of 
spermatozoa  is particularly susceptible to ROS induced 
damage be cause of its high content of polyunsaturated 
fatty acids (PUFA), Sperm cytoplasmic volume is very 
low and its cytoplasm contains only low concentrations 
of free radical scavenging enzymes [26]. However, 
oxidative stress (OS) plays an important role in human 
reproduc tion and arises as a consequence of excessive 
ROS produc tion and/or impaired antioxidant defence 
mechanisms. Also, free radicals may have beneficial 
or detrimental effects on sperm functions, depending 
on their nature and concentration [27]. The pathological 
levels of ROS detected in the semen of infertile men 
are probably caused by increased ROS production 
rather than reduced antioxidant capacity of seminal 
plasma. The presence of excess residual cytoplasm 
(or cytoplasmic droplets) is a major determi nant of 
ROS generation by these defective spermatozoa [28]. 
Oxidative stress-mediated damage to the sperm plasma 
membrane may account for defective sperm function 
observed in a high proportion of infertility patients. 
Oxidative stress-induced DNA damage may accelerate 
the process of germ cell apoptosis leading to the decline 
in sperm counts [29]. A spermatozoon was the first cell 
type suggested to generate highly reactive oxygen 
derived free radicals. Elevated ROS level can indicate 
either semen contamination by leukocytes (especially 
granulocytes) or the occurrence of defective and/or 
immature spermato zoa [30].
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Table (1): The effect of sperm activation techniques prepared by conventional layering method on sperm 
functions and leukocytes concentration in leukocytospermic and non leukocytospermic patients determined 
by Peroxidase-positive leukocytes. 

Conventional layering  technique (SPT) 

Parameters Non  leukocytospermic(n=25)
≤1 x 106 leukocytes/ml

Leukocytospermic (n=25)
>1 x 106 leukocytes/ml  

Post-treatedPre-treatedPost-preparedPre-Prepared

23.38±2.10   a49.75±3.3220.45±2.55   a42.23±5.33 Sperm Concentration
(×106 sperm/ml)

82.15±2.14   a54.15±3.2271.52±2.13   a57.12±2.50Sperm 
Motility (%)

70.35±2.23   a45.10±1.9051.65±2.23   a33.60±1.53Progressive sperm 
Motility (%)

85.20±2.08   a52.52±2.5068.15±2.09   a35.52±2.21 Normal Sperm
 Morphology (%)

Values are Mean ± S.E.M

a: means a highly significance (P<0.001) different 
from pre-preparation.

No. of infertile patients=50 for conventional 
layering technique

Mean of age ± S.E.M for infertile subjects prepare 
with layering technique (33.42 ± 0.56 years)

Values are Mean ± S.E.M

Conclusions

It was concluded from the present study that the 
increase seminal leukocyte counts lead to impaired 
sperm parameters and decrease fertilizing ability of 
human spermatozoa and sperm function improved 
and augmented after sperm processing technique. 
Further studies are recommended to assess the harmful 
outcomes of ROS on DNA damage and embryo quality 
after intracytoplasmic sperm injection. 
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Abstract 

A 260 specimens of crisps & cakes were examined, represented by 26 kinds of crisps and 26 kinds of 
cakes. Each one repeated five times. They cultured on Nutrient agar and brain heart infusion agar, after the 
incubator period8 different types of Bacteria were diagnosed. In crisps, the more frequency was Bacillus sp. 
Then E. coli, candida, Klebsiealla , Diplococcus and others. Some Specimens without any microbes. Sixteen 
types of cakes were polluted with microbes .Also Bacillus sp. took the largest numbers then E. coli, Staph.
sp. Strep.sp others respectively. Bacillus were more prevalence and frequency in both kinds of food, it may 
be for its availability in air, its tolerance to hard unsuitable conditions, formation of resistance spores. The 
Turkish cakes was suitable for eating, salt& vinegar crisps were empty of any microbe’s kind.

Keywords :- microbes, contamination, cakes, crisps 

Introduction 

    There are many different snakes in supermarkets; 
some are canned, dried, fresh and others. They offers 
change according to their types, shapes, tastes etc. 
children tent to use crisps, cakes, chocolates, juices, 
biscuits and others as the main food for them. The food 
factories put special flavours and colors (1),conservatives 
to maintain their product from pollution and to be better. 
The ways of their storage till sailings are differs from 
company to others, for this reasons it may provide 
a suitable environment for some microbes to grow, 
reproduce and cause some disease (2) . 

Some microbial food poisoning were recorded as 
mentioned by that the bloody diarrhea was resulted from 
the first time of E. coli contamination in hamburger since 
1982 (3). Some scientists believe that ten live bacteria 
of E. coli in milks, juice, burgars were enough to cause 
poisoning disease. While 5 Canadian people from 
Wellington city were dead because (1000 / 5000) drank 
contaminated water with bacteria (4). Some multiple-
antibiotic-resistant nonpathogenic like Escherichia 
coli strains was detected in human, animal, and food 
origins wasisolated in water and food (5).Others 
bacteria likeStreptococci, which causes high fever and 
lungs inflammations also identified in contaminated 

food (6). Other researches mentioned that some Bacillus 
species such as Bacillus cereus, that produce internal 
poisons, could cause food poisoning with vomiting and 
abdominal cramps during incubation period 1-6 hours 
and may cause death (7,8).These type of bacteria has 
similar symptomsofStaphylococcus aureas, which also 
isolated from milkexcept their difference in incubation 
period 8-16 hours (9). Researches describedthe most 
common offood poisoning is responsible for Bacillus 
cereusStaphylococcus aureas and E. coli (10, 11,12).

Cake and crisps also have a wide space in 
microbial contamination review, bakery of these things 
by machines process give a chance to grow some 
type of bacteria like Staphylococcus aureus which 
detected in pie and cake (13,14). Potato products like 
crisps can cause many diseases related to its bacterial 
contamination (15).Microflora, which inoculated from 
soil to the potatoes and may not remove by process 
also considered as a source of diseases (16). Potatoes 
products led to increase number of gastroenteritis in 
United State (17).

Materials and Method

   260 different samples of crisps and cakes were 

DOI Number: 10.5958/0973-9130.2019.00476.6 



1275        Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4                  

collected from supermarkets, represented by 130 
specimens of 26 types of crisps and the same for cakes, 
5 repeated for each sample. Swap media transferred the 
swap from each specimen to Nutrient and Brain Heart 
Infusion Agar for culturing at 37C ͦ for 18-24 hours. The 
plates were divided for 4 division to insure the repeated 

swaps leaving one pure as control negative. Pure 
bacterial geniuses isolated from pure growth culture 
and maintain in slant at 4C ͦ . Microbes diagnosed by 
microscope after Gram staining, biochemical test were 
done for final diagnosis as explained by diagnostic of 
bacteria review (18).

- Statistical Analysis were made according to  (19) as following:- 

a- Frequency (F):- for frequency percent of microbes as explained in the following equation  

                 NO. of isolates of one microbial 's kind 

F% =     ____________________________________    *  %100 

totalNO. of isolates for all microbial 's kinds 

b- Occurrence (O) :- to estimate the occurrence of microbes in each snacks samples as following 
:- 

O % = ( r / N )  * %100  

r= times NO .of microbes appearing                  N=  total NO. of samples 

c- Distribution Intensity (DI) :- how the microbes distributed between snacks samples by :- 

     DI = Occurrence * Frequancy  

d- Similarity :- Total Similarity Index ( TSI) were used to estimate any similarity between 
microbes community  in both crisps and cakes. 

TSI = a / N * %100           

 a = NO. of the same microbes appeared in both food samples          N= total NO. of isolates 

e - Jaccard 's Similarity Index ( JSI ) :- This index explained how many microbes appeared in 
crisps only , cakes only , in both . 

JSI = a / ( a +b +c )* 100  

a  = kinds of microbes occurred in both snacks .           b = kinds of microbes in crisps only . 

c = kinds of microbes in cakes only .  

f - Sorenson 's Index ( SI ) :- This determine the species correlation which isolates from studied 
samples .  

SI = 2W / ( a +b )  

W = shared isolates in both snacks        a = isolates in crisps only       b = isolates in cakes only 
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Results 

  Tables 1 and 2 explained 26 different types of 
crisps & cakes respectively, with their various origins, 
flavours, kinds of microbes isolated from them. Table 
3 showed 8 of different genus of bacteria distributed in 
16 crisps samples and 16 cakes samples too.Six kinds 
of microbes incrisps, which more than in cake which 
was 5 only.Twenty isolates from 6 genus, arranged 
from the highest:Bacillus, Klebsiealla, Candida, E. 
coli, Diplococcus and others. In addition, 20 isolates 
were recorded from cakes, 5 different genusappeared 
Bacilluswas the highest followedby E. coli, 

Staphylococcus, Streptococcus.Some bacteria appeared 
in crisps sample while disappeared in cakes. The most 
frequency, density  and distributed genus was Bacillus 
126.5 then  Klebsiealla62.5 in crisps samples , their 
frequency 40% , 25 % respectively with occurrence about 
20% , 12.5 % respectively . While in cakes E. coli 103.5  
thenBacillus82 were the most densities with frequency 
35%, 30% respectively and their occurrence was 17.5% 
, 15 % as explained in table 4. The total similarity index, 
which referred to the distribution of microbes in one or 
both types of snacks figure 1. Some types of crisps or 
cakes had more than one kinds of microbes.

Table (1) explains crisps types, their origin, flavours and microbial isolation.

Microbial isolates flavours origins Crisps types

E. coli Ketchup Iran Cheetooz

-ve Vegetable Syria Yum Yum

-ve Cheese Syria cheetooz

Candida Lemon Syria Mr. Jebry

Bacillus Chicken Syria Chico Abdo

Klebsiella , others Cheese Syria Asmer star

Klebsiella , Candida Peanut Jordan Pufak

-ve Cheese Jordan Tic Tac Toe

Klebsiella Tomato Jordan Baba Al- battel

Candida Ketchup Jordan Yosffee

Bacillus Pizza Jordan Snacks

E. coli Salt & Vinegar Jordan Tickon

Klebsiella , Bacillus Cheese Iraq My chips

-ve Paprika Iraq Meno

-ve Ketchup Iraq My school

-ve Tomato Iraq Keramish baba kawi

Diplococcus , Candida Chicken Iraq Shirine

Bacillus Kebab Iraq Dalia

Bacillus Cheese Iraq Dnia farfesha

Bacillus Paprika Kuwait Crinkle

-ve Pepper Kuwait Fico fesh

Klebsiella Spicy Kuwait Nice

Bacillus Natural Saudi Arabia Prinkles

-ve Salt & Vinegar Saudi Arabia Fantzi

-ve Salt & Vinegar Saudi Arabia Dream

-ve Salt & Vinegar Saudi Arabia Sinono
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Table ( 2 ) shows cake samples , origins , flavours , microbes isolates

Microbial isolates flavours origin Cake samples

-ve lemon Iran Chee.fon

Staph. orange Iran Chee.fon

-ve apple Iran Chee.fon

Staph. orange Iran Chocó cake

-ve cacao Iran Chocó cake

E. coli cacao Iran Nobi

Bacillus lemon Iran Yes

E. coli , Streptococcus lemon Iran Teacken

Streptococcus strawberry Iran Teacken

Staph cherry Iran Nadi

Bacillus banana Iran Razawi

Bacillus strawberry Iran Topi cake

Staph , Bacillus strawberry Sudia Arabia Croissant 7 days

Staph natural Sudia Arabia Pain cup cake

E. coli , Streptococcus , others cacao Sudia Arabia Super rou

-ve cacao Turkey Luppo

-ve strawberry Turkey Tat kek

-ve cacao Turkey Tiny

-ve apricot Turkey Kat kat tat

-ve cream Turkey Pain Doro

-ve honey Turkey Luppo

-ve apricot Turkey Pain Doro

-ve cacao Greek Cake bar 7 days

Bacillus , E. coli cacao Jordan Jordina mini

-ve Natural Iraq Afran Al- araies

E. coli , Bacillus cardamom Iraq Al-Faisal

Table (3) numbers of microbial isolates in crisps & cakes

Total NO. of isolates NO. of isolates in cakes NO. of isolates in crisps Microbial isolates

14 6 8 Bacillus sp. 

9 7 2 E. coli

5 0 5 Klebsiella

4 4 0 Staphylococcus

3 0 3 Candida

2 2 0 Streptococcus

1 0 1 Diplococcus

2 1 1 others

40 20 20 TOTAL
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Table (4) mentioned the occurrence , frequency, Distribution intensity for different isolated microbes

 Distribution 
Intensity

 Frequency 
%

Occurrence 
%

 Isolated 
microbes

cakes crisps cakes crisps cakes crisps

82 126.5 30 40 15 20 Bacillus sp. 

103.5 15.8 35 10 17.5 5 E. coli

- 62.5 - 25 - 12.5 Klebsiella

44.7 - 20 - 10 - Staphylococcus

- 29 - 15 - 7.5 Candida

15.8 - 10 - 5 - Streptococcus

- 5.6 - 5 - 2.5 Diplococcus

5.6 5.6 5 5 2.5 2.5 others

Figures (1) explained similarity between isolated microbes in 
both snacks.

3                37.5

37.5          1.2

A                 TSI

JSI    SI

A= sharing microbes in both snacks.

TSI = Total similarity index.               JSI = Jaccard 
‘s similarity  index.          SI= Sorenson index.

Discussion

The study performed 260 randomly samples of 26 
types for crisps and the same numbers for cakes. Pure 
culture were made from the samples by using references 
techniques (18). Eight microbial isolates appeared 
and arranged in table 1,2.The most dominance and 
frequency microbes as seen in table 1, were Bacillus and 
Kleibsiella in crisps samples. As shown in table 2, E. coli 
and Bacillus were the most dominance in cake. These 
results agreed with (8,12) who mentioned “Bacillus can 
found in different types of food, it was the reasons of 
many diseases like food poisoning “ .

16 crisps species were contaminated, some had more 
than one microbes which named (My chips; Cheetooz; 

Asmer star; shirine and Bufak) recorded 19 % where 
as 38.5% of microbial isolates without contamination. 
Also 16 species of cakes were polluted with 5 different 
genus of bacteria as shown in table 3, 19%  appeared in 
the same cake’s samples named (Jordina mini; Croissant 
7 days; super roll; Teaken and Al- Faisal ) andabout 42% 
of cake’s types had no contamination (Table 2)

Salt & vinegar crisps from Saudi Arabia were less 
contaminated as shown in table 1 and this may due 
tohigh salt & vinegar contents. Turkish cake were no 
contaminated as shown in table 2, perhaps for their food 
factories’ hygiene regime. 

The main causative agent of Bacillus distributionmay 
be due to: firstly, their production of toxins, enzymes, 
antimicrobialresistanceas Cerein, Zwittermicin (21). 
Secondly, it tolerates for high and low temperature 
degrees, tolerate for many antimicrobial agents (20). 
Finally,     some researches mentioned that the virulence 
factors of Bacillus which form of biofilm and swarming 
distribution and its ability to survive in hard environment 
because of its spore- formation (20,22). Many researches 
explained dirty, unclean rule materials bad hygiene ,  
conservatives and bad stored of food products may be 
cause their contaminations (14,16,17,23). 

    To conclude, if there is no real good attention of 
food hygiene , careless of food storage , conservatives, 
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transporting and their expire date ; there are a big 
probability for providing a good environment for 
microbes’ growth and enhance their pathogenic activity 
.

Conclusions

 The study insured microbial contamination in the 
most studied samples of fast meal deserts crisps and 
cakes ,16 of 26 were contaminated for both different 
snacks samples .

Bacillus sp. & Klebsiella were the highest in their 
occurrence and frequency in crisps samples while E. 
coli & Bacillus sptook the first space in cakes.

Similar microbes appeared in both deserts 37.5 %.

Turkish cakes was more safety.

Salt & vinegar flavor recoded no contamination too. 

Recommendations: Continues monthly examination 
of different food factories,stores, supermarkets to insure 
food hygiene and ready to use.

Export the highly healthy hygiene food products 
with safety conservatives.

People awareness about bad effect of damaged, can 
insured by holding conferences, TV. Any social media.

Apply a punishment for any responsible factories if 
there were any default in their food products.
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Assessment of Student’s Knowledge and Beliefs about  
Patients’ Rights
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Abstract

A descriptive study about patient rights in hospitals was employed on probability sample of 120 students 
in Medical Technical Institute /Al mansour (MTI) to assess students’ knowledge and beliefs about patients’ 
rights. A questionnaire was constructed for purposes of study through experience of researcher and review 
of literature. Collection data and analysis of results was done by frequencies, percentages and mean of 
scores. Results of the study indicated that there was highest percentages was reported in many of items 
related to rights of clinical health care as ( interest and dignity treated 91.7%), psychosocial care as (family 
visits76.7%),general rights as (beliefs and religious in hospital’ 66.6%), and highest percentages recorded 
by sites of internet and social media at 40.16% as a source of information. Most of the correct answers 
have been adopted by the sample spontaneously through non-formal information by Internet, then there 
is not scientific courses or lectures based on scientific rules. The study concluded that there was a clear 
discrepancy in level of students’ knowledge and beliefs. The researcher recommended that there is need to 
hold awareness programs or more studies on students, patients and nurses for standing of what are knowing 
of patients rights and their responsibilities. 

Key Words: Student’s knowledge and beliefs, Patient’s Rights.                                        : 

Introduction

Human rights in patient care refers to application of  
patient’s rights. It provides of  principles of alternative to 
the growing discourse of patient rights[1]. It was different 
in many of countries and depend on prevailing cultural, 
social norms and values. There are list of models of the 
patient and health staff like physician relationship which 
can represent the citizen and state of relationships have 
been improved today [2].

It may be include information about care of patient, 
decision making, medication nutrition and receiving 
truly informed consent, also rights to know name of  
caregivers of patient. or anything goes wrong with care, 
like receive false drug or some errors related to medical 
diagnosis or nursing care , any patient have  right to be 
told [3, 4].  In addition; access to basic ranges of hospital 
care on principles of the clinical needs information about 
health and any treatment that may be required. Personal 
confidentiality, privacy, dignity and respect by medical 
and health staff. Also, give feedback, make complaints 
and have access to advocacy [5-8 ]

A patient should only consent to medical treatment 
if there is  sufficient information about diagnosis and 
treatment options available in terms the patients can 
understand. before the physician can begin any course 
of treatment, the physician must make the patient 
aware plan of care , program of therapy and medical 
procedures, make an informed decision about case 
prognoses. When patients has been sufficiently informed 
about their treatment that provided, they has  right to 
accept or refuse  treatment [9 , 10 ].

The patients have all rights to be fully informed about 
anything related to  health status, recommended course 
of treatment, alternatives of care in hospital or home, 
benefits and risks of surgical procedures, and medical or 
nursing care, that involving  plans of care and treatment. 
They may be ask any questions towards their condition,  
any participation in  research, or entitled to a full 
explanation of study, including the risks, complications 
of treatment , benefits and alternatives of participation 
and their answers will honestly and very clearly. Also 

DOI Number: 10.5958/0973-9130.2019.00477.8  



 Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4        1282       

all patients have right to refuse or participate in any 
research without any refusal affecting the care which 
provided and have a right to copy of medical record or 
sheets after discharge from clinic or hospital [11, 12] .

Material and Method

A descriptive -study which used an assessment tool 
. The present study was conducted on students of MTI 
in Baghdad City. A Random selection of (120) students 
who studying in sex scientific departments. The data 
was collected through the interview of researcher with 
the sample by using a questionnaire format which 
constructed by the researcher. The period of the study 
from  1 /6 /2016 to 20 /1 /2017   in Baghdad City. 

The questionnaire was consisted of three parts:

First part included demographic data of sample (3 
items). 

Second part included items of patient’s rights:

*rights of clinical care (9 items).

*rights of Psychosocial care (9 items).

*general patients rights  (9 items).

Third part concerned to sources of information (4 
items).

Statistical analysis: Frequencies, percentages and 
mean of scores.

Finding and Discussion :

Table1: Distribution of personal- demographic 

data of the sample                                              

    Variables Frequencies  (F)  
120 Percentage (%) 100

Gender Male 
Female

71
49 59,2

40,8

Age (years) 19-21
21-23

67
53

55,8
44,2

Sex Scientific Departments in MTI
 Participation between
 (12,5 % to 18%)        

Curriculum       
including  patient 
rights

Yes               -----  
No             120    

 
100

This table indicated that more than half of sample were Males ( 59,2% ) most of them were age group of  19 to 
21 years ( 55,8 %), and no curriculum  including  patient rights.

Table 2 Sample based distribution about their knowledge and beliefs towards patient rights  (Clinical 
care).

1 Do you agree with me :
Total / 120 
Responses 

Agreement
 3

Uncertain
 2

Disagreement
1 MS

F % F % F %

1-1       Alternate confidence between offered  
care and patient 87 72,7 27 22,3 6 5 2.66

1-2 Child pat. has special treatment with 
confidence stubborn treated. 81 67,5 30 25 9 7,5 2.6

1-3  Feeling with mercy and  sympathy 
includes patient and their family. 58 48,33 44 36,66 18 15 2.33
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1-4 Each case has specific approach in 
care plan and treatment. 85 70,8 27 22,5 8 6,7 2.64

1-5 Medicines and  treatment dismissed  
to decision of doctor and pharmacy. 89 74,2 25 20.8 6 5 2.69

1-6 Satisfactory elucidation the case and 
the final diagnosis for the patient. 85 70,8 24 20 11 9,2 2.61

1-7 All patients the stubborn care and the 
interest and the dignity treated. 110 91,7 8 6,6 2 1,7 2.9

1-8
Presentation of the dignity is truth in 
the fresh sight about type , age and the 
case.

105 87,5 10 8,3 5 4,2 2.83

1-9 Presentation the care healthy for the 
patient  covered legally. 84 70 26 21,7 10 8,3 2.61

This table indicated that there was moderate to high mean of scores in all statements of patient rights related to 
clinical care.

Table 3 : Sample based distribution about their knowledge and beliefs towards patient rights  (Psycho- 
Social care).

1 Do you agree with me : Total / 120 
Responses

Agreement
 3

Uncertain
 2

Disagree-
ment
1

MS

F % F % F %

1-1       mental saving of environment and supports for sick 
stubborn treated 73 60,8 43 35,9 4 3,3 2.57

1-2 respect of the believed and the values social for the 
patient and the family 87 72,7 22 18,1 11 9,2 2.63

1-3 Preparing required of wife sick about the 
examination medical 76 63,4 32 26,6 12 10 2.53

1-4 Right of patient to family visits according to 
instructions 92 76,7 23 19,1 5 4,2 2.72

1-5 From truth the needy patient the request in 
compensation when his treatment deteriorate. 78 65 30 25 12 10 2.53

1-6 The intervention does not be possible in the special 
patient outside frame treated 82 68,3 30 25 8 6,6 2.61

1-7  feeling of  mercy and the sympathy includes the 
patient and his family 79 65,8 29 24,2 12 10 2.54

1-8 Consultation be necessary sick before disclosure his 
one of secrets for decaying 88 73,3 21 17,5 11 9.2 2.64

1-9 Secrets kept sick to in the cases which the law 
conflicts                       83 29,2 28 32,3 9 7,5 2.1

Cont... Table 2 Sample based distribution about their knowledge and beliefs towards patient rights  
(Clinical care).



 Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4        1284       

This table indicated that there was moderate to high mean of scores in all statements of patients rights related to 
psycho- social care.

Table 4 : Sample based distribution about their knowledge and beliefs towards general  patient rights.

1 Do you agree with me : Total / 120 
Responses 

Agreement
 3

Uncertain
 2

Disagr-
eement
1

MS

F % F % F %

1-1       Satisfaction of pat. do not justify 
doctor in work of non criminal           74 61,7 33 27,5 13 10,8 2.50

1-2 Experiments on pat. considered   
criminal works without desire of pat. 74 61,7 32 26,7 14 11,6 2.5

1-3 Pat. have  right to oriented of 
instructions of hospitals  75 62,5 32 26,6 13 10,8 2.51

1-4 Pat. have  rights to  practices of his 
beliefs and religious in the hospital’ 80 66,6 32 26,7 8 6,7 2.6

1-5  Patient rights is agreed upon on her 
about in all organizations 72 60 37 30,8 11 9,2 2.50

1-6 Pat. have  to ask any questions related 
to his condition. 67 55,8 40 33,4 13 10.8 2.45

1-7
From  right of the doctor or family 
sick end of life hopeless patient from 
his live.

75 26,5 37 30,8 8 6,7 2.55

1-8 From pat. rights sick refusal treated in 
any organization healthy 70 58,4 36 30 `14 11,6 2.46

1-9  From pat. rights authorization of 
lawyer or  bringing  man of debt     74 61,7 41 34,1 5 4,2 2.57

This table indicated that there was moderate to high mean of scores in all statements of patients rights related to 
psycho- social care aspect to general patient rights.

Table 5: Sample based distribution about level’s awareness related to knowledge and beliefs of students 
towards patient rights.

% Total Level’s 
Awareness 

Items        

High     Moderate  Low     

100 120 84 28 8 Items related to clinical rights (Table 1 = 9 
items ) 1

100 120 75 35 10 Items related to psycho-social rights (Table 2 
= 9 items ) 2

100 120 73 32 15 Items related to general rights (Table 3 = 9 
items ) 3
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This table indicated that high scores at level of (85), 
moderate scores at level of (35) and low scores  at  level 
of  15. 

Discussion

According to the demographic characteristics (Table 
1). Results out indicated that more than half of sample 
were males (59,2%) were age group 19 to 21 years (55,8 
%). Researcher believed this fact is more common in 
our colleges and institutes (males are  more cooperation 
than females), especially when the study on students in 
first class. All students were distribution according to 
their sex scientific departments at level between (12,5 
% to18%) as result of fulfilled of purposes of the study. 
So, there is no curriculum related to patients rights when 
the researcher asks sample about such issues (Table 1). 
Such results supported by the same result but on nurses ' 
Knowledge which indicated that there is no relationship 
between gender, age, degree and nurses’ knowledge 
about rights of patient. It also, never passed any course 
[13]. But other study reported that high percentage of 
students reported that only one course within their 
curriculum was patient's rights-course related. [14] .

Regarding to results in tables of 2, 3 and 4 there was 
moderate to high mean of scores in most of statements of 
patients rights related to clinical care, psycho-social and 
general rights. These results agreed with study survey 
which stated that high percentage between medium and 
high awareness but there is not significant association 
between knowledge and their demographic variables 
[15]. Another finding of study indicated that agreement 
too of total knowledge of students from patients' bill of 
rights was medium. Therefore, greater focuses should 
be placed on inclusion and support of patients' rights 
in course and curriculum planning for paramedical 
students [16]. From other hand, supported by other 
study that reported as (Results in general, about 65% 
of respondents had good level of knowledge of sample, 
while 35% of them had bad knowledge about variables 
of patient rights. More than 50% of the students have 
good knowledge among patient rights; so results related 
to knowledge score is different among the senior and 
junior of sample) [14]. 

Results  in table 5 related to awareness' levels of 
students about  patient  rights concerning of clinical care 
indicated that high scores at level of (84), psycho-social 
, and moderate scores at level of (35) related to and low 

scores at level of (15) related to general rights. Such results 
out described good while the sample never taking course 
of patient rights in their curriculum. The researcher 
believes that most of the society has a general culture of 
human rights, including the patient, through the general 
culture. Therefore, the results were good with regard to 
awareness at these levels, which was noted by the study. 
The researcher believes that most of the society has a 
general culture of human rights, through the general 
culture and therefore the results were good with regard 
to awareness at these levels, which were noted by current 
study mechanism, This view agreed with the trends that 
stated like the right to health care aspects, as well as  
human rights related to the rights to life and freedom, 
to housing and work, to information and education, to 
human dignity and privacy and others[17] .

Regarding to source of information related to 
students' awareness about patient rights was Net-Social 
Media in percentage of 40,16 % . These results supported 
by study on attitudes of nurses regarding to patient rights 
revealed that majority of sample had received education 
(information) about these rights, so high percentage 
became aware of it through the external of school 
setting[18]. For this reason one of recommendations of 
studies which reviewed 112 articles published for more 
than 20 years ( other studies must be examine and assess 
information needs of cancers patients and its sources 
throughout their cancer journey)[19]. Website of social 
media should be driving the direction and regularly 
updated with the time in order to benefit society more 
because these tools are considered the best tool to 
educate the community [20]. 

Conclusion

Through the questionnaire and personal interview 
technique on randomized sample of 120 students of 
MTI in Baghdad City to identifying their  knowledge 
and beliefs towards patient rights in hospitals. Results 
out of the study indicat:between moderate -high level) 
most of their information of students depending on Net 
- Social Media in most their responses.
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A Comparative Study between Traditional and Innovative 
Medical School Students Perceptions and attitude Regarding 

the Effectiveness of Patient Safety in Medical Education 
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Abstract

Patient safety is a new discipline in a health care that determine the medical errors which leads to adverse 
events and it  is a fundamental principle of health care. The simplest definition of patient safety is the 
prevention of errors and adverse effects to patients associated with health care . The study aimed is to 
compare between traditional and innovative medical school students perceptions and attitude regarding the 
effectiveness of patient safety in medical education 

Introduction: Health care services have improved considerably in the light of medical advances; however, 
these advancements were considered as major threats to health care industry [1]. For example, in 1999 the 
US Institute of Medicine (IOM) estimated 44000–99000 deaths every year as a result of preventable medical 
errors [2]. Other studies have indicated adverse events as an international concer

Method : A cross- sectional study was   carried   out in both medical schools ( Mosel  & Tikrit ) after receiving 
administrative agreement  and a  verbal consent was taken from each  participant   before establishing the 
study. 

Results : Medical  students  from both collages and two stages were selected randomly (Third     & fourth  )  
and  (180)  students  were participated  in the study  .  A special  questionnaire form  has  been designed by 
the investigator included five main dimensions prepared   for that purpose. 

The results show that medical students from third  and fourth  stage from traditional school  go  with the 
needed for adequate  reliable reporting system for patient safety registration (47.7% and 47.3%)

Fourth stage from traditional and innovative school agree with the effective strategy to deal with the medical 
errors carefully as an  preventive measure   (60.0%, 85.7%) respectively .

Conclusions: Engagement of formal curriculum on patient safety in medical education is necessary .  
Recommendations : Better policies investment  for patient safety improvement   with introduction of  large 
scale studies to assess the nursing care  impact on patient safety . 

Key words :Patient safety, Medical  students , Perceptions  , Education 

Introduction

Patient safety is the absence of preventable harm to 
the  patient during the process of health care and decrease 
the  risk of unnecessary risk  that  is related to  health 
care to an acceptable minimum which can be  defined 
as  the collective notions of given current knowledge, 
resources available and the context in which care was 
delivered weighed against the risk of non-treatment. 

..(1) . It was not known of adverse events in patient until 
1990 when large number of countries mentioned that 
there was a medical errors affecting patients health   (2) 
. World Health Organization (WHO) for this purpose 
indicated that patient safety is very important endemic 
concern .  (1)

In deed there is a quite transdisciplinary body 
of both research literature and theoretical aspect that 
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informs the patient safety as a distinct health care 
science    (3) . The most common definition of medical 
error is a preventable effect of health care whether it is 
harmful to the patient or not.(3,4) . 

There are many causes of medical errors related to 
the followings :

A- Factors related to person because of different 
variation in training and experience of health providers 
in addition  to the effect of increasing working time (5, 
6)  

B- Factors related to recent advances in medical 
field technology and prolong staying in the hospital (7, 
8, 9) 

There are a quite differences between patient safety 
and quality care  because quality care concentrated 
mainly on better doing things with efficient and effective 
health care system in exact time while patient safety is 
the  reliance on doing things without patient harm and 
avoiding adverse events with less  and little mistakes(10)  

  Others defined quality care that it is the optimal   
balance between  the  realized   main component ( 
possibilities) and the frame work of standards ( norms 
and values ) (11)    

The Institute of Medicine (IOM) mentioned the 
main component of quality care which are :

( effective safe , patient centered and equitable) 
(12),which should be distinguished from patient safety 
that meaning preventing any injury or harm to the 
patient(13)    

The American Academy of nursing Expert panel 
has been worked on quality health care which mainly 
focused on the major positive indicators and guidelines 
for maintaining this care and these indicators including :

1- Appropriate self- care achievement .

2- Promotion of health care behavior 

3- Enhancement of the quality health of life 

4- The well being perception and symptoms 
treatment properly (14)    

The study aimed to compare between traditional 

and innovative medical school students perceptions and 
attitude  regarding the effectiveness of patient safety in 
medical education .

Subjects and Method

1- A administrative agreement 

Official permission was taken from Mosel & Tikrit 
medical college before starting  the study   and a verbal  
consent was taken from each  student .

2- study design and  setting  :-

The study    was   a cross- sectional which was  
carried      in Mosel & Tikrit medical college .

3- Study sample and sampling method  :-

One hundred eighty   (180 ) medical  students from 
both  stages (3th  and 4th  ) were selected randomly 
during their study    after taken a verbal  consent 
from them before participating in the study with  full 
complete description of the study aim was done by the 
investigator  .

4- Study period :

The data was collected by interviewing with the 
study students during the period from   1st   February / 
2014 till the    end of  May   /    2014 .

5- Data collection tool  :-

A special  questionnaire form  has  been prepared 
by the investigator utilizing available related literature 
which include the following main items :

Part-1- Demographic characteristics including  
(sex, age, stage).

Part-2- Students perceptions  assessment about 
patient safety in medical education .

Part-3- Students attitude  about  the main causes and 
the importance of patient safety .

Part-4- Students perceptions  regarding the 
preventable measures of medical errors .

Part-5-Student perceptions  about the engagement 
of formal curriculum on  patient safety in medical 
education .  
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6- Reliability of the questionnaire form  :

The questionnaire  was presented to (4) experts in the  medical education    , they were (2) community physicians 
and (2) statistical experts . 

The reliability of the questionnaire   was 70 %  .

7- Statistical analysis of data :-

The data was statistically analyzed by : 

a- Descriptive statistics for questions with yes and no answer  by using ( number, percent ).

b-The statistical test Chi—square was used  and  p  value was considered significant at the  level of  ≤ 0.05.

c-The items of students attitude  assessment  were rated according to type of likert scale as (yes-     uncertain- no 
) and scored as :

3  for      yes answer 

2  for      uncertain answer 

1  for      no answer 

Cut off point (3+2+1) /3 = 2.0 , so the results calculated by using the following formula(15)      :

No. of students  said yes ×3 +  No. of students  said uncertain  × 2+ No. of students  said no×1

----------------------------------------------------------------------------------------------------------------

                                                                    Sample  size (180)

Finding

Table (1) : Socio demographic characteristics of the study medical students

Socio demographic parameter

Traditional school 
(Mosel )
N=120

Innovative school 
(Tikrit)
N =60

Total  
N= 180

No.

%
No. No. %

Sex Male
female

49
71

17
43

66
114

36.7
63.3

Age group
(in years )

22-24 
25-27
>27

109
8
3

53
5
2

162
13
5

70.0
7.2
2.8

Stage 

Third 
Fourth 65

55
39
21

104
76

57.8
42.2
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Table 1 shows that most of  the study  students are female(114- 63.3%),    aged between 22-24   years of age 
(162- 70.0%)  .

Table 2: Distribution of study students according to their perceptions regarding patient safety in medical education 

Students perceptions  regarding patient safety 

Study students
N= 180

P*
Value

Traditional school 
(Mosel )N=120 

Innovative school 
(Tikrit )N=60 

Third stage Fourth stage Third Fourth 

No. % No. % No. % No %

Patient safety should be  well informed 11 16.9 7 12.7 9 23.2 2 9.6 0.462

The needed for  a adequate  reliable reporting 
system for patient safety registration 31 47.7 26 47.3 5 12.5 4 19.0 0.000

A good  successful estimation of patient 
hospitalization with adverse events 15 23.1 12 21.8 6 15.3 4 19.0 0.807

Medical errors must be noted by specialized 
body 8 12.3 10 18.2 19 48.7 11 52.4 0.000

Total 65 100.0 55 100.0 39 100.0 21 100.0

*χ 2 – test was used

Table 2 indicated that both medical students from 
third  and fourth  stage from traditional school  go  with 
the needed for adequate  reliable reporting system for 
patient safety registration (31-47.7% and 26-47.3%) 
respectively with a p- value = 0.000.

On the other hand  students from innovative school 
(third & fourth  stages)  go with that the medical errors 
must be  noted by specialized body (19-48.7%, 11- 
52.4%) with a p value = 0.000.

The national quality form (NQF) mentioned in  their 
work to bring the clear description of patient safety and 
its standardization taxonomy   ( 16) . It defines harm as 
the failure of health care process and the impact of harm 
either temporarily or permanently , physiologically or 
psychologically or affecting body structure and function. 

 Gilberto etal /( 17 )  study  among 130 fourth year 
medical student in the University of Hong Kong, Li Ka 
Shing Faculty of Medicine, Hong Kong / during July 
/2009 to assess their perceptions and knowledge about 
patient safety . They found that most of students go with 
that the medical errors were inevitable but 25% of them 
said  that efficient physician cannot do any errors and 
majority of them suggested a necessary strategy for 
reporting the medical errors to prevent its occurrence 
. They concluded in their survey that medical students 
show their agreements with the multidisciplinary 
approach for medical errors management and 10% of 
them did not agree with  establishment of  notifying 
reporting center .
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Table ( 3 ) :Frequency distribution of study medical students  according to their attitudes  towards the 
main causes and importance of  patient safety in medical education 

Students attitude  towards patient 
safety

Number of study students  (=180)
Traditional & Innovative  

Mean 
of 

score

Crand mean (CM)/
assessment value

yes uncertain No 

Causes of medical errors  :
a- Training gap in health care provider 
b- Technology advances 
c- Work time pressure 
d- Obscure authority line of physician 
and other health staff 

112

89
95
47

17

43
18
59

51

48
67
74

2.3

2.2
2.1
1.8

GM= 2.1 
Above cut- off point 

Importance of patient safety in medical 
education :
a-It is the cornerstone of high quality 
care 
b-Emphasis on error prevention and 
learning from these errors 

87

28

35

41

58

111

2.1

1.5

GM=1.8
Below cut-off point

Table 3 show that medical  students attitude  
regarding the  causes of medical errors  was above cut- 
off point( 2.1)  and low regarding the  importance of it  
in medical education (1.8) 

Nabilou etal/2012 (18)  conducted a similar study 
among medical students in Iran / West Azerbaijan 
province/ in teaching hospitals affiliated with Urmia 
University of Medical Sciences (UUMS)to assess their 
perceptions about  the patient safety .

They found that 80% of medical students agree that 
providing  healthcare is not the possible preventable 
measure and 60% of them said that  medical error 
are unavoidable . On the other hand 64% of students 
agree that the main causes of errors are because of the    

physician who cannot do any thing to avoid occurrence  
while another 64% of them are disagree  that these errors 
are not caused by health care providers . 

Wakefield etal / (19 )  mentioned in their study  
about the role of nursing and medical curriculum in 
addressing the patient safety in the United Kingdom 
(Department of Health, 2000/  An organization with a 
memory) to  examine  to what extent patient safety is 
addressed within medical and nursing curricula in order 
to managing these errors in effective manner and they 
recommended that   future physicians should work 
and learn the impact human limitation on clinical field 
through the improvement of health care and related its 
burden on the patient . 
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Table 4:- Medical students distribution  according to  their perceptions  about  the preventable measures 
of medical errors  

Students perceptions  regarding the preventable 
measures of medical errors

Study  students 
N= 180

P* value 
Traditional 
N= 120

Innovative 
N=60

Third Fourth Third Fourth 

Address the patient error routinely whether harm 
or not

15
(23.1%)

10
(18.2%)

15
(38.5%)

1
(4.8%)

0.077

Effective strategy to deal with these errors 
carefully

37
(56.9%)

33
(60.0%)

5
(12.8%)

18
(85.7%) 0.000

Medical errors treated constructively 13
(20.0%)

12
(21.8%)

19
(48.7%)

2
(9.5%) 0.007

Total 65 55 39 21

*χ 2 – test was used

Table 4 presents that  both  fourth stage from 
traditional and innovative school agree with the effective 
strategy to deal with the medical errors carefully 
as an  preventive measure   (33- 60.0%, 18-85.7%) 
respectively in comparison to (19- 48.7% )from third 
innovative  school agree with the treatment of medical 
errors constructively with a P value =0.007.

A similar study was done by Hamdi etal / 2010 (20 

)  in Saudi Arabia to assess the knowledge and attitude 
towards patient safety among group of undergraduate 
medical students by selecting two medical schools , one 
follow the traditional learning through lecture – based 
and the other one applied innovative method of teaching 
. They found that 52.7% of the participants students 

having a good knowledge about the patient safety and 
60.7% of them agree with importance of it in medical 
education and majority of them go with the need for 
supporting peers who make the unintentional medical 
errors and it should not be blame them for these mistakes 
. They mentioned that less than  half of  students (44.7%) 
agree with the role of patient  as one of effective method 
and strategy in preventing medical errors .  

On the other hand Seiden etal / (21) presents in their 
study about the role of medical students in preventing 
patient harm that majority of students were a good 
participants in maintaining patient safety when given 
their essential adequate training and opportunities  .
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Table 5:- Frequency distribution of study students according to  their perceptions  regarding the 
engagement of formal patient safety curriculum  in medical education

Students perceptions  regarding the 
engagement of formal patient safety 
curriculum  in medical education

Study  students 
N= 180

P* value 

Traditional 
N= 120

Innovative 
N=60

Third Fourth Third Fourth 

Agree 41
(63.1%)

26
(47.3%)

23
(58.9%)

8
(38.1%)

0.235
Disagree 24

(36.9%)
29
(52.7%)

16
(41.1%)

3
(61.9%)

Total 65 55 39 21

*χ 2 – test was used

Table 5 show that third stage from both traditional 
and innovative school agree with the engagement of 
formal curriculum on patient safety in medical education 
(41-63.1%, 23-58.9%) respectively in comparison 
to (29-52.7% )from traditional school (fourth stage)  
disagree with it  with a P value =0.235. 

Madigosky etal / (22 )  recommended in their study 
about the changing and sustaining medical students’ 
knowledge, skills, and attitudes that  patient safety and 
medical fallibility that when comparing the students 
impact before and after  introduction of information 
about the  formal patient safety curricula . They found 
that  there was a good improvement in their knowledge 
, skills and awareness . 

Anne etal /  (23)  published in their study on core 
competence for patient safety research during 2008 
through a process involved a multistage initial frame 
work among 35 countries reviewing the related 
existing literature by conducting a consultation series 
and international experts to reducing the patient harm 
through out the world . They reported that  there 
should be a long-term continuous efforts to maintain 
the practical  capacity for  research solving   the local 
problems and improves the  patient safety .

Conclusions 

1- There is an  agreement about no successful 
estimation of patient hospitalization .   

2- There was a high level of students attitude  about  
causes of medical errors  and low regarding importance 
of patient safety in medical education .

3- Medical errors can be prevented by effective 
strategies .   

4- Formal  curriculum on patient safety is necessary 
in medical education.

Conflicts of interest : Non 

Ethical clearance: a self verbal  agreements were 
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Abstract

The study included  collecting (105) samples from women complaining of clinical symptoms of bacterial 
vaginitis, distributed into 80 samples from pregnant women(25) samples from women non-pregnant 
women, with their ages ranged between (15-50) years during the period from 2015 to 2016. After laboratory 
diagnosis, the results showed that the higher number and percentage of bacterial vaginitis was among 
pregnant women 60(72%) when compared with non-pregnant women 9(36%). Bacteriological examinations 
of the isolates showed that the highest rate of infections was caused by Gardnerella vaginalis (51.5%), 
followed by  Staphylococcus aureus (22.5%), and  Klebsiella (10%), while fungal infection rate with candida 
was (15%). The highest rate of vaginitis was among the age group (21-27) years (41.9%), followed by the 
age group (15-21) years (19.0%) due to sexual activity and high hormonal levels. The sensitivity test of the 
studied bacterial isolates was done against 8 antibiotics, and all bacterial isolates were shown to be resistant 
to Nalidixic acid and metronidazole, while most isolates were sensitive to Gentamycin and Cephalotoxin.

Key words: clinical study ;vaginitis ;Gardenella vaginalis ;candida; pregnant women infection.

Introduction

Vaginitis is one of the most common sexual diseases 
in women during pregnancy and childbirth[1]. Hormonal 
changes play a key role in changing vaginal normal flora 
leading to bacterial infections because the normal levels 
of estrogen hormone is important to maintain vaginal 
balance and vaginal resistance to bacterial infections as 
this hormone stimulates and activates the development 
and integration of the vaginal squamous membrane[2] . 
There are many causes of vaginitis including bacterial 
causes which is termed as bacterial vaginitis, which 
reflects the imbalance state and interference between 
the anaerobic bacteria causing infection as well as 
the lack in lactobacillus, which is the vaginal normal 
flora[3]. Vaginitis can be caused by fungi and yeasts, 
while parasites and viruses are also other causes of the 
disease[4].

 The inaccurate diagnosis of women with vaginitis 
and hasty treatment without performing the sensitivity 
test and all laboratory tests may lead to the emergence of 
bacterial strains resistant to antibiotics[5] . The random 
use of antibiotics also causes production of antibiotic-

resistant bacterial strains, with usual prevalence 
of resistance features[6] . The present study aim to 
detectvaginatis causes in pregnant women. Bacterial 
vaginitis is the most common cause of abnormal vaginal 
discharge among women at reproductive age, and is 
the main cause of urinary tract infection[7]. The female 
reproductive system is more susceptible to infection 
than the male reproductive system because their urethra 
is short and close to the anal opening[8].The main source 
of bacterial vaginitis is the normal flora present in 
vagina and faces or when they colonize the vagina and 
urethra[9][24].

Materials and Method

Sample collection

One hundred five, vaginal swab samples were 
collected from pregnant and non-pregnant women, 
who were complaining of vaginitis symptoms, with 
their ages ranged between (15-50) years in Al-Khalis 
city–Diala governorate during the period from 2017 to 
2018.  The vaginal swabs were cultured on Columbia 
agar, Mannitol salt agar, Chocolate agar, Blood agar and 
Mackonkey agar, and incubated at 37C for 24-48 hours.

DOI Number: 10.5958/0973-9130.2019.00479.1 
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At the same time the samples were culture on potato 
Dextrose Agar to detect fungal identification after 
that bacterial growth was examined and the positive 
cultures were sub cultured. The isolates were diagnosed 
according to [10] depending on the bacteriological and 
biochemical results.

Antibacterial susceptibility Test

Antibiogram was carried out for all isolates (105) 
on muller- Hinton agar. Wich used some Antibiotic 
were(8)the  results compared[11].

Serological tests

 From all studied women, (5) ml of blood were 
withdrawn and serum samples were separated by 
centrifugation of clotted blood for 5 minutes at 3000 
RPM. Serum samples were distributed in two Eppendorf 
tubes and placed in deep freeze to do the following 
serological tests:-

VDRL (Venereal disease research laboratory) test 
according to following immunologic method:

50 µL of each of the patient’s serum, positive and 
negative controls were put in Khan tubes.

20  µL of Carbon suspension reagent was added to 
each drop.

Tubes were shaken about (80-100) movements / 
minute for 8 minutes using Kahn shaker, and observed 
for agglutination.

Finding and Discussion

Isolation and identification: Results of the current 
study revealed that the highest number and percentage 
of bacterial vaginitis was among pregnant women 
65 (81.25%) when compared with its number and 
percentage among non-pregnant women 16(64%) as 
shown in table and figure (1).

Table (1) Numbers and percentages of bacterial 
vaginitis in pregnant and non-pregnant women

Group Number Percentage

Pregnant women 65 81.25%

Non - Pregnant women 16 64%

Bacteriological examinations of the swab specimens 
showed that the highest rate of vaginitis-causing isolates 
was Gardnerella vaginalis 42(52.5%), followed by 
Staphylococcus 18(22.5%), followed by Candida 
isolates 12(15%), followed by Klebsiella 8(10%), as 
shown in table (2) and figure . These results largely 
coincide with the findings of[8]. who also isolated 
Staphylococcus aureus and Gardnerella vaginalis from 
women infected with vaginitis. Table and Figure (2).

The r results agree with [12] who showed that bacterial 
vaginitis was the highest among pregnant women in 
their study.[13] .indicated that the most important cause 
of recurrent bacterial vaginitis during women’s life 
is the microbial imbalance between the commensal 
microorganisms which form the normal flora, leading to 
an overgrowth of a type of these normal flora versus a 
decrease in the growth of other types, and to a reduction 
in the number of bacteria that have inhibition effect on 
other microorganisms, as well as other causes such as 
random antibiotic administration, contraceptives etc. 
which promote bacterial infection with appearance of 
pathological symptoms like vaginal discharges, itching, 
change of PH value and release of vaginal odor[14].

Table (2) Percentage of bacteria causing vaginitis 
in pregnant 

Bacteria isolated Number Percentage

Gardnerella 42 52.5%

staphylococcus 18 22.5%

Klebsiella 8 10%

candida fungi 12 15%

Total 100%

Distribution of women according to age groups

The ages of the women who were enrolled in this 
study ranged between (15-50) years, distributed into six 
groups as seen in table and figure (3). 
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Table (3) shows the age groups of vaginal injuries 
by age groups of women infected

Age Counting the tested 
specimens Percentage

15-21 20 19.0 %

21-27 44 41.9 %

27-33 15 14.3 %

33-39 12 11.4 %

39-45 9 8.6 %

45-50 5 4.8 %

Total 100%

The highest percentage of bacterial vaginitis (41.9%) 
was recorded in the age group (21-27) years, followed 
by the age group (15-21) years (19.0%), followed by 
the age group (27-33) years (14.3%), followed by the 
age group (33-39) years (11.4%) and followed by the 
age group (39-45) years (8.6%), while the percentage 
of vaginitis incidence among patients with ages over 
than 45 years was the lowest (4.8%). In comparing our 
results with others regarding age, it is demonstrated 
that they were in agreement with the results of [15] . who 
reported a higher infection percentage (19%) in women 
at reproductive ages within the second age group, with 
a decrease in vaginitis incidence with aging within the 
age group (>45) years.[16].indicated that age is one of the 
factors responsible for the change in vaginal normal 
flora and causes periodic appearance of some pathogens. 
The cause of high vaginitis rates in the younger age 
groups (15-21) and (21-27) years is attributed to the 
fact that these ages represent early marriage ages where 
sexual activity increases, as well as the highest levels 
of reproductive hormones in these ages. While in older 
ages (>45 years), sexual activity is reduced and the PH 
value becomes lower i.e acidic[16] 

The causative agent of vaginitis in different 
women conditions

The study was conducted on samples taken from 
(105) women patients with clinical symptoms of 
bacterial vaginitis. Study samples were distributed into 
(80) pregnant women and (25) non-pregnant women 
who were complaining of vaginitis due to overgrowth 

of some pathogenic bacteria including Gardnerella 
vaginalis. Table and figure (4) indicates that the number 
and percentage of vaginitis caused by Gardnerella 
vaginalis among pregnant women was 35(43.3%), 
and among non-pregnant women was 14(13.3 %). 
These results were almost similar to the findings of [17]. 
who studied vaginitis in (140) women and found that 
Gardnerella was the causative pathogen in (39%) of 
them, while Staphylococcus aureus was the causative 
agent of vaginitis in 15(14.3%) of pregnant women 
and in 7(6.7%) of non-pregnant women, which agree 
with a study that revealed (14%) infections in pregnant 
women and rendered it to the high vaginal PH resulting 
in an increase in the number of bacteria[17]. In regard 
to vaginitis caused by Klebsiella, table (4) shows that 
10 (9.5%) cases of pregnant women and 5(11.4%) of 
non-pregnant women had vaginitis due to Klebsiella, 
and these results are very low in comparison with other 
studies conducted on pregnant women infected with 
vaginitis and found that Klebsiella pneumonia was 
isolated from (51.6%) of vaginal swabs taken from 
women infected with vaginitis[18].

Table (4) cases of women under study with type 
of disease

Pregnant preg-
nant Pregnant Pregnant

Gradnerella 49
pregnant 35 33.3

Not pregnant 14 13.3

Staphylococcus 22

pregnant pregnant 
15 14.3

Not pregnant 7 6.7

Klebsiella 15
pregnant 10 9.5

Not pregnant 5 4.8

candida fungi 19
pregnant 12 11.4

Not pregnant 7 6.7

The sensitivity test was performed to the studied 
(105) vaginal isolates against( 7) antibiotics as shown 
in table (5). The results revealed that bacterial isolates 
of Gardnerella vaginalis showed the highest resistance 
(100%) to Nalidixic acid and metronidazole, while 
these isolates showed the lowest resistance (11.1%) 
to Gentamycin. Isolates of staphylococcus aureus 
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showed the highest resistance (60%) to Nalidixic acid 
and metronidazole, while they showed the highest 
sensitivity (20%) to Penicillin, Ampicillin, Gentamycin 
and Imepenin.  In this study, klebsiella isolates showed 
(100%) resistance to Nalidixic acid and metronidazole 
antibiotics, while they demonstrated high sensitivity to 
other antibiotics.  Results of the current study showed 
that all bacterial isolates have the highest resistance 
chatacteristics against Nalidixic acid and metronidazole 
antibiotics, and this finding is rendered to the commensal 
relationship between these bacteria and Bacteroides 
species in cases of undifferentiated bacterial vaginitis, 
which are highly sensitive to these two antibiotics to 

kill the anaerobic bacteria, which allows the death of 
the Gardnerella vaginalis bacteria by other defense 
mechanism [19][20]. as well as the random and unlimited 
use of antibiotics. The results of our study showed that 
most bacterial isolates were sensitive to Gentamycin 
and Cephalotoxin, and this may be attributed to absence 
of plasmids in these isolates, and these plasmids are 
known to contribute markedly in increasing the bacterial 
resistance to antibiotics[21][22][23]. Results of this study 
were consistent with[24][25][26] . who found that their 
isolates showed (10-18%) sensitivity to Cephalotoxin, 
Impenin and gentamycin.[27][28][29][30].

Table (5). Resistance of bacteria against Antibiotics

Cephalothin
500 µg ̸ ml

Imipenem
10 µg ̸ mlPenicillin

500 µg ̸ ml
Ampicillin
500 µg ̸ ml

Gentamycin
10 µg ̸ ml

Nalidixic 
acid
500 µ ̸ ml

Metronidazole
500 µ ̸ ml

Antibiotic

Bacteria

SRSRSRSResSRSRSR

11.1%100%100%Gradnerella     
vaginais

20%20%20%20%60%60%Staphyiococcus 
aureus

100%100%Klebsiella

R: Resistance   S: Sensitive

Conclusion

Vaginatis take place in patients of this study 
especially pregnant women in highest rate of infection 
comparison with other non-pregnant women. Gardenella 
vaginalis was more causal agent of vaginitis comparison 
Staphylococcus aureus , Klebsiella pneumonia and 
candida albicans. The drug choice that was more effect 
against bacteria was metronidazole.

 Sourse  of Funding:- Self

Ethical Clearance:- Formal administrative 
approval was obtained from laboratory Al-Khalis  
hospital.

Conflict of Interest: None  

References 

1. Virginia, A.; Rauh,S.C.D.; Jennifer,F.;Culhane, 
P.H.D.;Vijaya, K.andHogan, D.R.P.H.. Bacterial 
vaginosis : Apublic health problem for woman 

.J.JAWWA..2000.55,,4:220-224.

2. Reid,G.;Burton,J.; Hammond,J.A.and Bruce, 
A.WNucleic acid-based diagnosis of bacterial 
vaginosis and improved management using 
probiotic Lactobacilli.J.Med.Food. 2004..7(2):223-
8.

3. Romanik, M.and Martirosian, GFerquency, 
diagnostic ciriteria and coequence of bacterial 
vaginosis in pregnant woman. Przegl. Epife. 
2004..58:547-5

4. William,W.B.Obstetrics and Gynecologg 4th 
ed.,Edited by Williams and wilkins,middle East 
ediation,Egypt.1997.

5- Weber, G.; Schlaeffer, F.; Peled,M. and Borer,M.
Changing           trends    in frequency and 
antimicrobial  resistance of urinary pathogens      in   
outpatient clinic and hospital in southern Israel. 
J.Clin microbial Infect Dis. 2002..16:8-83.                                                                       



1299        Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4                  

6- Keren,R.and Chan,EAmetaanalysis of randomized 
controlled trials       comparing short and long 
course antibiotic therapy for urinary tract infection 
in children. Pediatrics.2002.109:70. 

7- Hemalatha, R.; Romalaxmi, A.B.; Swetha, E.; 
Balakrishna, N.; Mastromarino,   P. Evaluation of 
Vaginal PH. For detection of Bacterial Vaginosis 
India. J. Med. Res., 2013..138(5), 354-359.

8- Hussein Faleeha. Habeeb;et al; Isolation and 
Identification of some Microorganisms Causing 
Vaginitis and Cervicitis and Relationship of Risk 
Factors with these Infections. College of Medicine/
University of Nineveh,2018.

9- Hainer, B.L.; Gibson, MV. Vaginitis. Am Fam 
physician., 2011.83(7), 807- 815. 

10- Harly,J; PrescottLabratory Exercises 
M i c r o b i o l o g y. 5 t h. E d . W C B . T h e M c g r a w -
Hill,Companies.NewYork.2002. 

11- CLSI, (Clinical and Laboratory 
standaredsInstitute), performance standared 
for antimicrobialsusceptibility testing Twenty-
FoureInfornatinal supplement, M100-s24,2014.

12- Dybas,I.;Sidor-Wojtowicz,A.and Montewka,K.M 
.Bacterial flora and Mycosis of the vaginal in 
women .J.Med . Microbiol.2005.76 (5):385-90. 

13- Nester,E.;Pearsall ,N.andAndersonAhuman 
perspective.2nd ed .WCB.McGra-Hill. 1998.

14- Gutman, R.F.; Peipert, J.F.;Weitzen,S.
and Blume,JEvalution of clinical methods 
for diagnosing bacterial vaginosis .Obstet.
Gynecol.2005.105(3):551-6. 

15-  Al-Azzawy Ahlam Ajaj Ahmedstudy. of the effect 
of plant extract seidlitzia rosmorinus on the growth 
of somepathogenecal bacteria causing vaginal 
infeaction master thesis faculty of science Baghdad 
university.2000.

16- Al-Ani .Zeina Hashim Shehabaquarteiy 
epidemiological study of vaginal injuries in 
Baghdad of education_university of Baghdad.2005.

17- Acikgoz, Z.C.;Ozturk, T.N.;Gamberzada,S.; 
Ark,E.&Gocer, S.Retrospective microbiologic 
evaluation of vaginal cutures.Mikrobiol.

Bul.2002,,26(1):23-9.         

18- Anorle, R.;Imosemi,D.; Odunukwe,N.;Abudu 
,O.Otuonve , MPrevalence of HIV among 
woman with vaginal discharge in agyne cological  
clinic.J.Natl.Med.Assc..2004.96(3):367-71. 

19- Al-Mashhadani,Walid Shamsi Hussain.prevalence 
of resistance to pencillin and cephalosporins for 
some types of negative bacteria of the pigment 
produced because the faithof betalaktamiz in women 
with vaginal inflammation .PhDthesis_colloge of 
science –university of Mustansiriyah.2006.

20- Ali, Muna, jalal,study of the virulence factors of 
bacteria causing bacterial vaginitis in women 
Diyala journal for pure sciences. 2010. 

21. Cherpes, T.L.; Melan,M.; Kant,J.A.; Cosention, 
L.A.;Meyn,L.A; Hillier,S.L. Genital tracl shedding 
of herpes simplex type 2 in woman ;effect of 
hormonal contraception, bacterial vaginosis & 
vaginal group B streptococcus colonization.Clin. 
Effect.Dis.2005.40(10);142-8.

22-  Synder, L.and Champress,W.Molecular genteics 
of bacteria .ASM         press Washington DC. 
1997.           

23- Shrestha, S.; Tuladhar, NR.; Basnyat, SA.; 
charya, GP.; Shrestha, P.; Kumar, P.. Prevalence 
of vaginitis among pregnant women attending 
paropakar maternity and women’s hospital, 
Thapathali, Kathmandu, Nepal. Nepal Med Coll. 
J. 2013.13(4), 223-296.

24- Koumans, EH.; Sternberg, M.; Bruce, C.. The 
prevalence of bacterial vaginosis in the united 
states, associations with symptoms, sexual 
behaviors, and reproductive health. Sex Transm 
Dis.,2007. 34, 864-9. 

25- Razzak, M.S.A.; Al-Charrak, A.H.; Al-Greitty, 
B.H. Relationship between lactobacilli and 
apportunistic bacterial pathogens associated 
with Vaginitis. North. American J. Medical Sci. 
2011.3(4),185-192.

26- Pham, T.N.D.; Kives, S.; Merovitz, L., Nitsch, R.; 
Tessler, K.; Yudin, M.HScreening for bacterial 
vaginosis at the time of intrauterine contraceptive 
device insertion: Is there a role?. J. Obstet 
Gynaecol Can., 2012.34(2), 179-185.6.



 Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4        1300       

27- Forbes, B.A.; Sahm, D.F.; Wiessfeld, A.S. “Bailey 
and Sott’s Diagnostic Microbiology”. 12th ed., 
Mosby, Esevier, Inc., U.S.A. 2007.2: 710-717.

28- Curran, T.. Bacterial Vaginosis. Medicine.,2010. 
22(4), 28-33. 

29- Tektook , N.K.;  Al- Lehibi , K.I.and Al-
Husseinei, R. K..Prevalence Some Pathogenic 
Bacteria Causing UTI in Diabetic Patients In/ 

Specialized Center For Endocrinology and 
Diabetes of Baghdad City–Iraq.Medical Journal 
of Babylon,2017.14(2):260 – 266.

30-  Tektook , N.K.; Pirko , E. Y.; Al-Salihy, S. R and  
Hasan, A.Sh. The rate of alkaline urine among 
Iraqi patients with urinary tract infection.2018. 
Al-Nussure conference.



Sero-prevalence of Helicobacter Pylori among Staff &  
Students in Faculty of Pharmacy

Qabas Neamah Al-Hajjar1, Haider Turky Al-Mousawi2

1Department of  Clinical Laboratory Sciences, Faculty of Pharmacy, Kufa University,  
2Faculty of Biotechnology -Iraq

Abstract

Background: Helicobacter pylori (H.pylori) is a kind of bacteria that inhabitsin the gastrointestinal tract and 
has a tendency to attach the gastric lining of stomach. The infection with H.pylori iscommonlyharmless, but 
it is responsible for the majority of ulcers in the gastrointestinal gut.In addition to, it is a major pathogenic 
cause for gastro duodenal ulcerand gastric carcinoma.Since of fluctuating epidemiologic conditions and 
changing the resistance patterns with therapeutic implications, the medical controlling of H.pylori infection 
is still dynamic process and need periodic caring.Objective: to investigate the sero-prevalence of H. pylori 
infection among students and staff from faculty of pharmacy / Kufa University(Najaf, Iraq)as a foundation 
for early detection for this infection and identifythe epidemic state of this infection between selective 
people. Methods:90 serum samples collectedfrom students and staff, then theytested for anti-human IgG 
using Combo one-Step Rapid Test Cassette.The two distinctive red lines showing in the control and regions 
of the kit after 10 minutes indicated positive reaction.Results:Of the 90 blood,samples enrolled for this 
study, serological evidence for the prevalence rate of H.pylori infection was 26 (28.9%).  Analysis of 
seroprevalence of infection revealed that the prevalence was higher in female (33.3%) than in male that 
appeared less percentage. In addition, the results of this study showed that the high percentage (54.5%) 
of H. pylori infectionappeared in age more than 35 years, besides blood group A has more likely to be 
infected with H.pylori.Conclusions: The detection of Helicobacter pylori infection using blood test found 
that moderate to low prevalence among staff and students in faculty of pharmacy / Kufa University.

Keywords: Helicobacter pylori, seroprevalence, age, gender, blood group.

Introduction

Helicobacter pylori, a spiral flagellate bacteria, 
Gram- negative,living in the gastric mucus adherent to 
the mucosa layer. It has an influence on approximately 
50-60% of the human population, with a high incidence in 
those living in developing areas. Several studies reported 
that, the acquisition of infection in an early childhood 
(30-50%), which reaches up to 90% through adulthood 
in developing counties. This might beassociatedto the 
overcrowded and economic condition (1). Moreover, H. 
pylori is thepredominant pathogenic bacteria in the 
stomach,which may cause chronic disease that can 
lead to numerous disorders likegastritis, peptic ulcer, 
gastric cancer, as well as B-cell mucosa-associated 
lymphoid tissue (MALT) (2,3).Correspondingly,H. 
pylori infection enhance the immune response by 
increasing the inflammatory factorssuch as interleukin 

1(IL-1), interleukin 8( IL-8), and tumor necrosis factor 
–alpha (TNF- α) that may result in metabolic changes. 
(4, 5)

Epidemiologic researcheshave shown that half 
ofindustrializedcountries and nearly 90 percent of adults 
in these countries are seropositive for serum antibodies 
against H.pylori(6, 7). Moreover, serologic outcomes 
reported that H.pylori infection is seldom occurredbefore 
ten years, but risesto 10 percent in those between 18- 30 
years and half percentagein older than age 60 years(8, 9)

Even though the exact modes by which H. pylori 
bacteria infects an individual remains unknown, but it 
has been thought that person-to-person transmission 
is most likely way through direct contact with stool or 
saliva. As well as contaminated water supplies may serve 
as an environmental source of the bacteria and eating 
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salty food that possibly will increase the persistence of 
H. pylori infection. (10)

 نيرباصلا دعو هللا نا ميحرلا نمحرلا هللا مسب
 انلعج نوبستحي ال ثيح نم قزرلاو نوهركي امم جرخملا
نونزحي مه الو مهيلع افوخ ال نيذلا نم مكاياو هللا

Material and Method

This study carried out in the faculty of pharmacy 
/ Kufa University/ Iraq. The major aims in our study 
were to detect and find thepredominance of H. pylori 
infection among staff and students. The study approved 
by the ethical committee of clinical laboratory sciences 
department,faculty of pharmacy, KufaUniversity. As 
well as from all participants.

Sample collection 

The blood samples (whole blood) were collected 
from all participates who agreed to enroll in this study. 
All individuals were required to fill the questionnaires 
and data form to provide necessary information such as 
age, gender, and blood group.

Serological test

Blood samples withdrawn from each person,a 
sterile dispensable dropper transferred 3 drops of the 
blood (approximately 100 mL) each time to the wells of 
the test kit (H.pylori Antibody kit. CLIA waived. USA).

In this procedure as showed in figure (1), anti- 
human IgGis immobilized in the test line region. 
Then, specimen added to the specific well of the 
device of test, the reaction withH.pylori antigen coated 
particles in the test after 2-3 minutes. This mixtransfers 
chromatographically along the length of the test and 
interacts with the immobilized anti- human IgG. If 
the specimen has H. pylori antibodies, a colored line 
will appear after ten minutes, which isindicating a 
positive outcome, on contrary, the specimen does 
not haveantibodies;a colored line will not appear 

demonstrating tonegative result as presented in figure 
(2).

Figure (1) H-Pylori detection kit procedure
Figure (2) illustrate the serological results interpretation of 
H. pylori detection

Statistical analysis 

Statistical analysis of data achieved by Chi-square 
test using SPSS software (version 22) to eliminate the 
sero-prevalence rate of H.pylori infection between 
groups of this study and the significant results interpreted 
in p- value less than 0.05.

Findings 

A total of 90 staff and students recruited in this 
study, the characteristics of study populationwas shown 
in Table (1), 51 males (57.8%) and 39 females (43.3%) 
with age varied from 17 to 45 years. The results revealed 
that, the H. pylori seropositive result for population 
study was (26)with seroprevalence rate as (28.9%). 
Among them, the seropositive infection rate among 
male was 25.5% compared to 33.3 % among female.
The statistical analysis showed there is no significant 
difference in infection between gender in (p<0.05). 
Whereas, the infection rate was revealed the significant 
associated with age as shown in Table (2), the group aged 
35-45 years had the highest rate( 54.5%, 6/11), while the 
group aged 17-25 years had the lowest rate of infection 
(22.3%,15/67). Although, there were five seropositive 
results aged from 25-35 years old. On the other hand, 
more analysis on ABO blood groups with seropositive 
of H.pylori infection confirmedthat positive results rate 
of infection was (31.4%) in blood group A, followed by 
blood group O (29%), 28% in blood group B, and lowest 
rate in blood group AB (16.6%). Inassociationof the 
subjects have blood group A with the other blood groups 
as presented in Table (3), the statistical differences in 
(p<0.05) could be recognizedin the seropositive of 
H.pylori infection.
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Table 1: Base line characteristic of subjects 
infected with H. pylori.

Variable Total number

Gender 

  Male 

  Female 

Age 

  17-25 yrs

  25-35 yrs

  35-45 yrs

Blood group

  A+

  B+

  AB+

O+

 90

51 (57.8%)

39 (43.3%)

67 (74.4%)

12 (13.3%)

11 (12.2%)

35 (38.8%)

25 (27.7%)

6  (6.6%)

24 (26.6%)

Table 2: Number of helicobacter pylori positive 
according to age group

Age group Total number

  17-25 yrs

  25-35 yrs

  35-45 yrs

15

  5

  6

Table 3:Rate of helicobacter pylori positive 
according to ABOblood group

Blood group Percentage 

  A+

  B+

  O+

 AB+

31.4 %

 28 %

 29 %

 16.6 %

Discussion

Helicobacter pylori infection is currently affecting 
more than half of world’s population (11), whichmakes 
this infection resemblethe major public health concern.
However, alittle known about its prevalence (12).
The prevalence of seropositivity of H. pylori infection 
is variationbetween countries also within the same 
country owning to socioeconomic status that is being 
greater among individuals with lower economic 
condition. Accordingly, infection may reliant onseveral 
variableslike sex, age, dietary habits, socioeconomic 
situation, immunological and genomic factors. (13)

Currently, our study reported that the prevalent rate 
of positivity for H. pylori disease was(28.9%)between 
staff and studentsin College of Pharmacy/University of 
Kufa/Iraq, which is less than the averagepredominancein 
the world’s population (50%). Conversely, this 
seroprevalence rate was less than that reported in 
another study that showed the prevalence of this illness 
was 55.8% among population of university students’ in 
Iraq (14). Thisvariationmay be due to ourstudy screened 
small sample population, and may be they have different 
lifestylefrom other community. It is interesting to note 
that, the prevalence rate of serum antibody to H. pylori 
observed in current study is comparable with other 
study that reported by Hanafi and Mohamed.(15)The 
outcomes also in accordance with several studies from 
developed counties that have shown conclusively that 
pylori infection prevalence started to decline inAsia.(16)

Furthermore, the analysis revealed thatthe 
seropositive rate of infection among females were 
(33.3%) whereas males have lower prevalence rate  
(25.5%), as realized by some several studies(17).A 
number of studies haveobserved no connection 
betweenPylori infectionand genderwhile other have 
noticed a higher prevalence of H.pylori in males.Our 
findings appeared no substantial noteworthy difference 
in H. pylori frequencywith gender. However, data is 
compatible with other studies(18)and outcomes of 
Tarkhashvili et al.(19) and Shokrzadeh et al.(20)that 
they showed female students are more disposed to H. 
pylori than male students, whereas, this data was in 
contrary to others.(21)

Based on age, the bacterial infection observed a 
significant relation between age and H.pyloriprevalence, 
with the highest infection rate in the age groups 35-45 
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years and lowest rate was in young population aged 
17-25 years, therefore, infection with H. pylori may 
increase with age. This study showed similar outcome 
with previous studies that reported the high prevalence 
rate of pylori infection mostly in the elderly age that may 
be due to more exposure to this infection throughlife 
andconstantly accumulating risk factors (22, 23).This 
outcome indicates that the major public health problems 
of disease in the society that may be difficult to be 
eradicated.

Previously it has consistently demonstrated that 
blood group antigens are associated with progressof 
peptic ulcer and gastric cancer,(24,25)therefore, current 
study revealedthat the participants with blood group A 
were found to be more prone to infectionthan individuals 
in other groups (p<0.05). Ouroutcomes supported 
with other previous conclusions (26).On contrast, the 
observation in present study is not agreedwith previous 
demonstrations(27), which reported that the O blood 
group individual are higher susceptibility  to H. pylori, 
as a result of greater secretor status like (H-antigen) 
which isan important receptor that expressed in gastro-
duodenal mucousal cellsand helps pylori bacteria to 
adhere and enhance to colonize(28).

Conclusion 

In conclusion, this paper has highlighted that 
Helicobacter pylori infection has moderate to low 
endemic prevalence that should be aware for this 
infection as a possible cause of illness such as peptic 
ulcer and gastric cancer in adults. In addition, it can 
be concluded that females and adolescents are more 
exposed to affect with helicobacter pylori infection, as 
well as, individuals with blood group type(A)are further 
susceptible for this infection. These important points 
indicate to the public health concern and need more 
investigations and further study.
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Abstract 

Oral candidiasis is the most common human fungal infection in babies and elderly. The infection may pass 
to babies during breastfeeding (milk of mother). In elderly the infection occurs among persons who wear 
dentures, diabetes mellitus and is a common problem among the immunocompromised.  This study aimed 
to isolate and diagnose of  the  oral  candidiasis  using conventional and molecular methods. (50) samples 
have been collected from patients  suffering from oral  candidiasis  who attended  AL-Zahra   Hospital in 
AL-Kut city , Iraq,   during (August   2017 to February 2018). Samples were CHROMagar culture and API 
20 Candida stripe  for initial identification of Candida isolates. Germ tube test, chlamydospore formation 
DNA isolates was extracted for polymerase chain reaction (PCR) .

A total of 60 isolates were obtained from oral samples. C. albicans accounted for (43.3%) of the strains 
including single and mixed infections. The other identified species were C. krusi (28.3%), C. tropicalis 
(11.6%). Mixed infection with two species of Candida was recorded in 12 % of Oral candidiasis. The 
most common mixed infection was the combination of C.albicans and C. glabrata. C.albicans was the 
most common cause of Oral candidiasis. The study shows that CHROM agar was a good tool for initial 
identification of Candida isolates and PCR method confirmed of Candida isolates. 

Keywords:: oral infection, Candida, PCR, fungal infections, babies and elderly.

Introduction 

Oral candidiasis is an opportunistic infection of the 
oral cavity. It is common among  infants who feeding 
from mother (breastfeeding) suffering from Breast thrush 
and  elderly, particularly in those who wear dentures and 
in many casesa [1]. is avoidable with a good mouth care 
regimen  [1],[2] .It can also be a mark of systemic disease, 
such as diabetes mellitus and is a common problem 
among the immunocompromised[2].  Oral candidiasis is 
the most common human fungal infection especially in 
early and later life[3].                                                        

C. albicans is a normal commensally of the mouth 
and generally causes no problems in healthy people. 
Overgrowth of Candida  however, can lead to local 
discomfort, an altered taste sensation, dysphagia from  
oesophageal overgrowth resulting in poor nutrition, slow 
recovery, and prolonged hospital stay [4]. There are many 
of Risk   factors for developing oral candidiasis: pathogen 
has peculiar properties that increase its infectivity rate 
in the right environment, therefore Candida   can be 

found on or in the human body with the gastrointestinal 
tract, the vagina, and skin being the most common sites 
and C. albicans being the commonest species isolated 
from these sites[5].The second factor is host factor 
that could be local or systemic. local factors include 
wearing dentures, impaired salivary gland function, 
inhaled steroids, and oral cancer .While the  Systemic 
factors include extremes of age, smoking, diabetes 
mellitus, Cushing’s syndrome, immunosuppressant, 
malignancies, nutritional deficiencies, and antibiotic [6].                         

Materials and Method

 Sample collection and analysis 

Samples were collected from 50 patients suffering 
from oral candidiasis (20 men, 25 women; average 
age 50-65 years and 5 babies less than 1 years )   who 
attended AL-Zahra   Hospital in AL-Kut city , Iraq,   
during the period from  August   2017 to February 2018.        

Culture Media
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The patient  swabs were  inoculated  on to plates of  
sabouraud dextrose agar (oxoide) . [7].The plates were 
incubated at 37 ºC for 72 h .the  yeasts on the media 
were examined under low power magnification for 
the presence of budding cells, hyphae, blastospores, 
and chlamydospores. Those  which contained 
chlamydospores were considered Candida  albicans. 
Carbohydrate assimilation test was done on non-albicans 
species , using the  purified single colonies on Sabouraud 
agar that were streaked on Chromoagar (Biomerieux, 
France)  and incubated for 24-48h.isolatesof Candida 
were classified according to the colors on Chromoagar 
based on colored key designed by [8][9].  API 20 Candida 
stripe was done for initial identification of Candida 
isolates. Germ tube test, chlamydospore formation were 
also performed to reinforce identification.                                                                                          

Extraction of DNA 

Extraction of genomic DNA was done  and all 
samples  were tested for the presence of genomic DNA 
in all Candida isolated and other microorganisms 
suspected Candida spp.Deoxyribose nucleic acid of 
Candida spp. was extracted by picking single of colony 
using sterile loop and suspended into (300 μl) of lysis 
buffer [10 mM Tris, 1mMEDTA (pH=8),1% SDS, 100 
mM NaCl, 2% Tween 80], 300 μl phenol-chloroform 
(1:1); it was shaken for 5 minutes and centrifuged at 
(1000 rpm).Dry DNA pellet was re-suspended in 100 
TE buffer and stored at -20°C until use[10].

Polymerase chain reaction PCR

The universal primer pair sequences  that were used 
in conventional  PCR to detect the presence of  the 18S 
rRNA gene of Candida spp. was taken from [11]. And a 
specific primer pair sequences to detect the presence of 
C. albicans based on the sequence data for the (ITS) 
region, was selected  and synthesized in Alpha DNA® 
(Canada) as shown in table No.1.  DNA template of 
Candida was prepared [12]. The primers (Candida spp 
and C. albicans) were diluted by adding nuclease free 
water according to the manufacturer instructions. The 
master mix contents were thawed at room temperature 
before use, and the PCR master mix was made on a 
separate biohazard safety cabinet with wearing hand 
gloves at all times to avoid contamination. For each 
reaction within each single pre-mixed PCR reaction 

tube, 2μl from each forward primer and reverse primer 
were added. PCR mixture without DNA template 
(non-template negative control) were used as negative 
control. The tubes were placed in PCR machine and 
the PCR program, and the right cycling conditions pre-
installed, was started. Cleaver Scientific Thermal Cycler 
TC32/80 was used for all PCR amplification reactions. 
The PCR thermocycler program used with 18S rRNA 
gene of Candida spp and (ITS) region of C. albicans 
genes were designed on the basis of published paper. 
The PCR products were run on (1.2%) agarose gel 
(Promega, USA) and electrophoreses were performed 
at 100  V in TBE buffer. The gel was pre-stained with 
0.05% ethidium bromide (PromegaUSA). The gel was 
exposed to UV using UV light transilluminator and then 
photographed using digital camera (Sony-Japan).

Statistical Analysis

The statistical analysis performed with 
statistical package for social sciences (SPSS) 19.0 
andMicrosoftExcel2010.   Table (1) primer of Candida 
spp and Candida albicans  

Finding 

Isolation and Diagnosis Candida species

Out of 50 samples, 60 isolates were identified 
among oral swabs of   patients (men, women and babies) 
who suffered from oral candidiasis.  50 (83 %) contained 
only species of Candida and 10 (17%) contained more 
than one species Candida. The prevalence of different 
species of Candida was as follows:  C.albicans (33%), 
The other identified species were C. krusi (17%), C. 
tropicalis (13%), C. glabrata (10%), C. parapsilosis 
(4%), C. dubleniensis   (2%) respectively (Table.2,3) 
(Figuer.1).  Among men patient with oral candidiasis, 
84% were infected with one species of  Candida while 
16 % were infected with more than one species. Of those 
women patients  80% were infected with one species 
compared to 20 % who were infected with more. Babies 
show signal infection with  C.albicans only (100%).  
There was statistically significant difference between 
these groups    (p < 0.05).The prevalence of the isolated 
species among patients is shown in (Table.3).                                                               
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Table (2) Germ tube, Chlamydospore, API 20 and Colony color of oral Candida spp

Species No.of isolates Germ tube 
(%)

Chlamydospore  
(%)

API 20 AUX Kit Colony color on 
CHROMagar and 
texture

C. albicans 20(33%) 18(90%) 17(85%) 20(100%) Light green and smooth

C. krusi 10(17%) 0 0 10(100%) White cream

C. tropicalis 8(13%) 0 0 8(100%) Blue-pink

C. glabrata 6(10%) 0 0 6(100%) White –pink with white 
border

C.   parapsilosis 4(7%) 0 0 4(100%) Pink to cream

C. dubleniensis 2 (3%) 0 0 2(100%) Dark green and rough

Fig.1 (A) C.albicans  by  API 20canda -AUX kit,(B) C.albicans  by CHROMagar

Table (3) prevalence of  Candida spp among patients target

Candida Species Women men Babies Total

C. albicans 10 7 3 20(33%)

C. krusi 5 4 1 10(17%)

C. tropicalis 4 4 0 8(13%)

C. glabrata 4 2 0 6(10%)

C. parapsilosis 0 4 0 4(7%)

C. dubleniensis 1 0 1 2 (3%)

C. albicans + C. glabrata 4 2 0 6(10%)

C. albicans + C. krusi 2 2 0 4(7%)

Total 30 (50%) (42 %)25 8% )  ) 5 60 (100%)

Molecular diagnosis by PCR
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Results showed all (50) samples patients had 
positive results by molecular and conventional method. 
In this study,  it has been found that  primer pair CANIA 
and CANIB were successful in amplification of target 
region of 18S rRNA gene for Candida spp. with a PCR 
product with a size of approximately 210 bp (Figure.2).
Concerning specific primer pair for C. albicans CALB1 
and CALB2, it yielded approximately amplification 
size of 273-280 bp, but it did not give in amplification 
products with non-albicans species like lane B and lane 
I (Figure. 3). The amplification sizes of this study are 
alike with the results of subsequent studies that was 
18S rRNA gene generated amplification size of 210 bp 
while (ITS) region  gene produced  amplification size of 
approximately 273 bp. 

Fig.(2) Agarose gel electrophoresis of amplified PCR 
products for Candida isolates by universal primer CANIA 
and CANIB ,lane A 100 pb. Molecular size marker ,lane B-M 
represent Candida isolate.

Fig.(3) Agarose gel electrophoresis of amplified PCR 
products for Candida isolates by specific  primer CAIBI 
and CALB2 ,lane A 100 pb. Molecular size marker ,lanes 
C-H,J-M represent C. albicans ,B and I non C.albicans

Effect predisposing Factors on Oral Candidiasis 
Infection

There are many  Predisposing Factors for 
developing Oral candidiasis infection    such as 
Denture wearing , Smoking ,  use  of certain drugs 
like: antibiotics, Contraceptive pills, or anything with 
cortisone or steroids , Breast thrush of mother  , fatness , 
diabetes , Immunocompromised ,  meal with  high sugar 
and yeast content,  or tiny  in vitamins and minerals. 
In this study  the patients women  are , 40 %  wearing 
dentures, 24% Antibiotic utilization, 16% diabetic, 
16% immunosuppressant,  4 % eating  diet with  high 
sugar content. Of men patients  there are 35 % wearing 
dentures, 10 % used broad spectrum antibiotics, 15% 

smoking, 20% diabetic, 20 % immunosuppressant. 
While in baby 100% Breast thrush infection (mother 
milk) (Table.4).

Table (4) predisposing Factors on Oral 
Candidiasis Infection 

Factor Women Men Babies

Wearing dentures 10 (40%) 7(35%) 0

Smoking 0 3(15%) 0

Diabetes mellitus 4(16%) 4(20%) 0

Immunosuppressant 4 (16%) 4(20%) 0

Antibiotic utilization 6(24%) 2 (10%) 0

Breast thrush 
infection (mother 
milk )

0 0 5(100%)

Diet with  high sugar 
content 1(4%) 0 0

Total 25 (100%) 20(100%) 5 
(100%)

Dissection

The findings of current study are  consistent with 
the results of [13]. they  reported  that  C. albicans was 
the most common isolated species with prevalence 
47% in women  suffering from oral candidiasis   and 
C. trupicalis the second most common isolated species 
with a prevalence of 32%  then C. dubliniensis 28% 
and C. glabrata 12% and C. krusei  11%. Respectively.    
C. albicans is the species most frequently causes 
superficial and invasive infection at different anatomical 
sites  in  patients all over the world. It has a well known 
pathogenic potential and its main pathogenicity and 
virulence factors, are capacity to adhere to different 
mucosa and epithelia, dimorphism, with production of 
pseudohyphae helping tissue invasion, thermotolerance, 
and exoenzymes like proteinase and phospholipase and 
germ tube formation with consequent development of 
the filamentous form [14].  The   mannan  (glycoprotein 
present on the cell surface of C.albicans), adhesion 
responsible for the attachment of C.albicans to host 
cells are stronger than C.tropicalis and C.prapsilosis [15]. 

The prevalence of other species had the same pattern in 
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present  study compare to earlier findings, The prevalence 
of non- albicans species  seems to increase steadily and 
that raises the concern regarding the increase of anti-
fungal drugs resistance [16]. The Molecular results are in 
line with that of [11],[12] .The PCR results agree with to 
the phenotypic patterns in table 2; the specific gene do 
not amplify the target DNA of non-albicans isolates; at 
the same time, these specific gene amplified the target 
DNA of C. tropicalis which revealed a blue color. “This 
type of contradictory diagnosis by CHROMagar when 
compared with molecular diagnosis may show that 
CHROMagar was not always essential for presumptive 
diagnosis of Candida species. So there was required  
arrangement of some phenotypic and molecular 
methods for presumptive identification of most Candida 
isolates.  These results are  the same  the ones obtained 
by [17] who stated the limitation of phenotypic tests and 
the molecular methods, especially PCR which was 
being increasingly used for rapid detection of Candida 
than conventional phenotypic methods”, has become 
an emerging problem that deserves more clinical 
attention .Denture wearing, and poor denture hygiene, 
particularly wearing the denture continuously rather 
than removing them during sleep [18]. Is another risk 
factor, both for candidal carriage and for oral candidiasis. 
Dentures provide a relative acidic, noist and anaerobic 
environment because the mucosa covered by the denture 
is sheltered from oxygen and saliva [19]. Loose, poorly 
fitting dentures may also cause minor trauma to the 
mucosa, which is thought to increase the permeability 
of the mucosa and increase the ability of C. albicans to 
invade the tissues [19],[20] .The findings of this study are  
consistent with the results of [21] . who reported  that risk 
factors as overweight,  diabetic , breast infection, used 
antibiotic drugs  increasing fungal infections  in  women 
.The host defenses against Candida infection include T. 
cell immunity to prevent colonization and superficial 
invasion and phagocytic immunity to prevent deeper 
tissue invasion and hematogenous dissemination. These 
conditions that suppress any of these arms of the immune 
system include premature neonates severe burns, 
cancer especially hematologic malignancies, AIDS or 
immunosuppressive therapy such as steroids or cancer 
chemotherapy and organ transplantation especially liver 
transplantation [22] .The prolong use of  antibiotics is  a 
common cause of candidiasis. Antibiotics destroy both 
harmful bacteria and good bacteria. When antibiotics 
destroy friendly bacteria, it gives the Candida a chance 
to begin to multiply[23],[24]. 

Conclusion 

 PCR method confirmed   the diagnosis for Candida 
isolates more  than culture on CHROMagar medium 
and other phenotypic technique . Oral Candidiasis may 
be  opportunistic infection among healthy persons and 
patients.                                                                                 
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Abstract

Background smoking is important factor which play in development many lethal disease for human such as 
lung diseases ; ulcers;  cancer of the tongue;  larynx ; tongue ,therefore aim of current study to determining 
the extent to which smoking causes some specific cases to emerge. Material and Method This study has 
been done upon (266) male teachers in Technical institute in Mosul their age ranged between 21- 65 years. 
Result current study found that 107 (40.2%) were smokers and 159(59.8%) of the sample were non smokers 
. Also study showed that gingivitis was most disease occurs among smokers (55%) then peptic ulcer (53%) 
,Anaemia (50%) , hypertension (48%) and allergy (44%) respectively, Also the study showed that number of 
smokers who try to stop smoking was 70(65%) and who stop then returned to smoke 62(57.9%) . Number 
of smokers who know negative  results of passive smoking was 91(85%) from smokers and 36(85.5%) 
from non – smokers .95 smokers (91.5%) and 149 non- smokers was think that smoking is harm in general. 
Conclusions Most smokers were young men , So spread of the smoking phenomenon among the productive 
groups in the society was indicated . Our present study found that gingivitis was higher in smokers (55%) 
than non smokers (45%) ,gastric ulcer in smokers (53%) and (47%) in those who didn’t smokers, as well as 
no instructions and programmes in curricula that recognize  the harms of smoking, 

Keywords: smoking ; health programming ; quit smoking.

Introduction

Smoking is a very bad habit , and rising among 
pupils and youth all over the world especially in Arab 
countries like Yemen .Smoking also has negative results 
wards allowing little boys to smoke in the future [1]. 
Smoking is still one of the most causes of different 
diseases all over the world , so number of smokers now 
is about billion persons especially in comity from low 
and middle income countries. Smokers facing several 
problems like ,lung diseases ,heart diseases. In spite of 
awareness of media about negative effect of smoking , 
but the habit still common among teenage group [2,3]. 
There are high percentage of smoker in Saudi Arabia 
nearly 45% among adult meals , Kingdom spend about 
(5) billion riyals every year (1.3) billion US $ for 
tobacco use [4]. Everyone knows that smoking is a bad 
habit, and most of the people in America believe that 
smoking is a must, however, it remains documented as 
one of the health problems in the world [5]. 

Gingivitis in smokers leads to grow many types of 
pathogenic bacteria in saliva with lower GBI than non 
– smokers means there are a bad effect of smoking on 
immunity of human body [6]. Anaemia has negative 
result on quality of life ,and it was significantly 
associated with lung diseases ,dyspnea ,level of systemic 
inflammation signs and the smoking index [7]. There 
were correlation between smoking and many  chronic 
respiratory diseases such as bronchitis , emphysema 
,asthma or more than one  by using pulmometer tests 
and other instruments [8]. Less of gingival bleeding in 
smokers has been associated with decrease of density 
of blood vessels . The mechanism of that effect is not 
precisely defined , but there were relationship between 
VEGF expression mast cell count and period of smoking 
[9].      

The worst results are those among prisoners, 
whereby many of them cannot give up this habit and 
the effect of nicotine was vivid among them because the 

DOI Number: 10.5958/0973-9130.2019.00482.1 



 Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4        1314       

nicotine molecules are connected with other compounds 
inside the body [10].

Smoking has many negative effects on body function 
, so in youth to middle age persons there were increase 
in arterial blood pressure (Diastolic blood pressure) 
according to smoking status means non – smokers ,light 
smokers and heavy smokers [11]. The effect of smoking 
on blood pressure in most cases is limited , yet the 
effect of some substances exiting in tobacco has a genic 
impact on some people ,that would lead to disorders 
in blood pressure levels especially when drinking 
alcohol together with smoking [12]. Some studies found 
relationship between cigarette smoking and allergy in 
active smokers and secondhand smoke ,and there were 
about half of population had detect able levels of IgE 
specific to at least one inhaled allergy[13]. Smoking is 
risk factor for organ system diseases .Control program 
against smoking must include banning smoking in 
public places, anti – smoking media campaigns targeted 
towards children ,community, school and college and 
encouraging smokers to quit[14].          

In spite of many efforts that were exerted to stop 
smoking in Viet Nam, a study made by one of the groups 
specialized in smoking among adult males, revealed that 
there is still nearly half of the individuals of the sample 
are smokers [15]. It is very difficult to help heavy 
smokers to stop, that because they starts smoking as 
children or teenagers [16].

 The study aims to find relationship between 
smoking and gingivitis , peptic ulcer , hypertension 
,anaemia and respiratory allergy .

Material and Method

A questionnaire form was prepared including 
specific data for the randomly selected sample handed 
out to (266) male employees at the departments and units 
of the Technical Institute/ Mosul-Iraq. After collecting 
the forms the results were analyzed and compared 
between a sample of smokers whose number was (107)  
and another of non-smokers whose number was (159).

Findings

Table(1): Distribution of  smokers and non 
smokers according to age group.

Non 
smoker Smoker Age

(Years)

% No. % No.

39% 62 44.8% 48 21-40

(20.8% 33 35.6% 38 41-50

40.2% 64 19.6% 21 51-65

59.8% 159 40.2% 107 Total

The study showed that  number of smokers of the 
sample individuals was 107(40.2%) and non-smokers 
was 159 (59.8) of the whole group number which is 
(266) male employees whose age ranged from (21-65) 
years. The highest rate of smokers was in the (21-40) 
group and their number was 48 (44.8%), followed by 
the (41-50) group and the number was 38 (35.6%), and 
finally the (51-65) group with the number 21 (19.6%). 
As for the non-smokers group, the (51-65) group was 
the largest in which the number was 64 (40.2 %) of the 
non-smokers group total number (159), then the (21- 
40) group with the number 62 (39%), as for group (41-
50) it was the least number of  non-Smokers which was 
33 ((20.8%) .

Table (2) Types of disease  in both smoker and 
non smoker 

Total
Non 
smoker Smoker

Types 
of 
disease

% No. % No.

34 47% 16 53% 18 Gastric ulcer

60 45% 27 55% 33 Gingivitis

32 50% 16 50% 16 Anaemia

85 52% 44 48% 41 Hypertension

77 56% 43 44% 34 Respiratory 
allergy

Table (2) illustrates some of the cases and the rate 
of getting infected with diseases among both smokers 
and non-smokers. Among smokers the rate of getting 
infected with high blood pressure reached 41 (48%) and 
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non-smokers 44 (52%) and those with allergy-among 
smokers- reached 34 (44%) and 43 (56%) non-smokers, 
then those suffering from gingivitis 33 (55%) of smokers 
and 27 (45%) of non-smokers, and the number of those 

suffering from gastric ulcer of smokers was 18 (53%) 
and of non-smokers was 16 (47%), and the number of 
those suffering from anaemia among smokers was 16 
(56%) and non-smokers 16 (56%).

Table (3) Relationship between disease and period of smoking  

Total
period of 
smoking (years) Types  of disease

10-35 3-9

% No. % No.

18 83% 15 17% 3 Gastric ulcer

33 93% 31 7% 2 Gingivitis

16 68% 11 32% 5 Anaemia

41 92% 38 8% 3 Hypertension

34 82% 28 18% 6 Respiratory allergy

Table (3) showed the relationship between the 
period of smoking and getting infected with diseases-
the present study, smokers were divided, according to 
period, into a group of (3-9) years and another of (10-
35) years. The study has found that the number of those 
suffering from ulcer of the first group (3-9) years was 
3 (17%) and of the second group (10-35) years was 15 
(83%) of the total smokers infected with this disease. 

As for the number of those with gingivitis was 2 (7%) 
of the first group and 31 (93%) of the second group, 
the number of those suffering from anaemia of group 
one was 5 (32%) and group two was 11 (68%). It was 
also shown that the number of those with high blood 
pressure of the first group was 3 (8%) and 38 (92%) of 
the second, as for the allergy in the respiratory system, 
the first group recorded 6 (18%) and the second one 
recorded 28 (82%). 

Table (4) comparative Behavioural aspect and guidance education between  smoker and non- smoker.

Non smoker Smoker Behavioural aspect and 
guidance education

% No. % No.

__ __ 65% 70 Try to stop smoking 

__ __ 57.9% 62 Try to stop smoking and returned 

85.5% 136 85% 91 Known  harm of passive smoking 

93.7% 149 91.5% 98 Think about general risk of smoking

79.8% 127 74.7% 80 Eat fruit and vegetables daily 

66% 105 68% 73 Any guides posters in establishment  

49% 78 55% 59 Conducts guidance symposiums by establishment 
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Concerning the behavioural aspect of smokers, 
result showed that 70 (65%) of the smokers tried to quit 
smoking but couldn’t and 62 (57%) of them stopped 
smoking then returned to smoke. Concerning health 
education among smokers, the study showed that 91 
(85%) of them were know the harm caused by passive 
smoking on others, while the number of those non-
smokers who know the harm of the passive smoking 
was 136 (85.5%), and 98 (91.5%) of smokers believe 
that smoking is a bad habit in general, and 149 (93.7%) 
of non-smokers. When the sample individuals were 
asked about the nutritional status represented by eating 
vegetables and fruit on a daily scale, the answers were 
80 (74.7%) of smokers positive and the number of those 
non-smokers who care for nutrition was 127 (79.8%).

    As for health and guidance education available 
at the institution units and department under study, 73 
(68.2%) of smokers answered that there were, at their 
departments and units, guiding stickers about the bad 
effects of smoking, and the number of non-smokers was 
105 (66%). About the activities of the establishment, 59 
(55%) of the smokers answered that the establishment 
conducts guidance symposiums about the harms of 
smoking. Table(4).

Discussion

The most common diseases among smokers are 
gingivitis, and front teeth inflammation, the cause 
for that is the existence of one kind of bacteria in the 
saliva of smokers as was emphasized by a similar study 
[17,18] Peptic ulcer is one of disease affected by some 
risk factors .several studies found significant correlation 
between peptic ulcer and smoking ,some drugs ,drinking 
and age [19]. Present study shows that getting infected 
with high blood pressure has a partial relation with 
smoking addiction whereby the number of those 
suffering from disorders in blood pressure levels in the 
sample under study of non-smokers was more than that 
of smokers and that is an indicator that there is no direct 
relationship between this disease and smoking, but, 
there is a negative impact of smoking on some factors 
such as cholesterol molecules which cause hypertension 
and that was asserted by international researches [20].

The number of those infected with anaemia was the 
same among smokers and non-smokers and the reason 
to their infection with  this  disease may be attributed 
to other causes, perhaps pathological cause, we believe 

that the reasons for disease are more likely and that is 
due to the fact that all the individuals of the sample 
are of those who care for the nutritional aspect and eat 
vegetables and fruit on a daily scale.

The present study has showed that half of the 
smokers had stopped smoking then returned practising 
this habit the thing that signals that there is not enough 
preparation to get rid of smoking especially most of them 
were addicted to smoke for many years and the cause 
may be that there wasn’t enough health guidance and 
instructions to prohibit smoking at the establishment. 
The smoker who tried to get rid of smoking may not find 
the encouraging environment against smoking  because 
of the dirtiness of public places and streets, the spread 
of engines smoke and transportation and others. This 
means that there is no public systems and education 
in the society that tend towards clean environment 
and rid it from pollutants and self-commitment with 
public cleanness. Many countries have pushed forward 
towards realizing an environment clear from smoke 
which is the sole way to be sure to protect the health 
of peoples. These countries have committed most of 
the  closed work places and public places to be clear 
of smoke (100%). These measures have emphasized the 
resulting health benefits of preparing clear environments 
which proved positive and the possibility of application 
at all levels [21]. Getting infected with allergy among 
non-smokers was more than among smokers, however, 
the cause was that the respiratory system of smokers 
has become used to smoke for long periods and their 
smell sense has become saturated to the contrary of non-
smokers who sense smoke more than others.

Conclusions

Smoking is still a bad habit among teachers and 
other workers in the establishment and many smokers 
have spent a lot of time and cannot quit so easily and 
most smokers were 21 to 40 years of age, and this is 
an indicator for the spread of the smoking phenomenon 
among the productive groups in the society. Our present 
study found that gingivitis was higher in smokers (55%) 
than non smokers (45%) ,gastric ulcer in smokers (53%) 
and (47%) in those who didn’t smoke but in anaemia case 
we found same percentage in both groups (50%) may be 
because another reason such as mal nutrition ,parasites 
,we found also respiratory allergy and hypertension in 
non – smoker were higher (56%,44%) and (52% ,48%) 
respectively. And about health programs we found no 
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public system and education in the society that tend 
towards clean environment and rid it from pollutants 
and self – commitment with public cleaness. 
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Abstract

Background: The outbreaks of the wild mumps virus continues in certain parts of the world despite the 
wide application of immunization programs. Objectives: The goal of the study to determine the factors 
that cause an outbreak of mumps and low averages of vaccination, to assess effectiveness and failure of a 
vaccine surveillance program in Babylon governorate / Iraq during the year 2017. Method: This study was 
performed in all health centers of the Public Health Directorate in the governorate, through mumps cases 
recorded and reported by the Directorate during the period January 1, 2017 to December 31, 2017, After that 
has been statistic and evaluate the performance of monitoring the vaccination program in accordance with 
the principles of the WHO in Iraq and the world. The findings: Of the 3176 suspected cases, 1864 (58.69%) 
confirmed cases of mumps. The results showed that people aged <1-10 years were the most vulnerable 
about 612 (80.74%). Mumps incidence in rural areas was higher than urban areas in the Babylon province 
{954 (63.68%), 910 (54.23)} respectively, male casualty percentage 1375 (64.40%) topmost of the female 
489 (46.97%), and also, people immunized with one dose of the vaccine at least were less susceptible to 
mumps compared to people who did not vaccinate, which was 968 (54.57%) and 661 (64.43%), respectively. 
Conclusions: Mumps remain an important cause of the disease in the Babylon province / Iraq. Proper 
vaccination coverage as recommended by WHO, as well as rapid reporting on all cases of suspected are all 
important factors for the elimination of infection in Iraq and the Babylon province in particular.

Keywords: Mumps virus; Epidemiology analysis; Surveillance the vaccination program in Babylon / Iraq

Introduction

Mumps is an acute viral disease characterized by 
the tenderness of uni- or bi-lateral or parotid swelling 
or other salivary glands. Mumps disease is transmitted 
by contact from person to another or direct connection 
with the respiratory system of spray or saliva from 
an infected individual [1, 2]. Mumps virus multiplies in 
the nasal pharynx and lymph nodes, with secondary 
viremia, occurs late in the incubation period. During 
those 3-5 days of viremia, the virus is spreading in the 
main target organs. Although salivary glands are the 
most commonly affected, it can also share the central 
nervous system, pancreas, liver, spleen, kidneys and 
reproductive organs, the average period of incubation is 
between16-18 days [3].

The clinical presentation ranges from without 
apparent symptoms of infection, mainly respiratory 
symptoms, to complications with or without parotitis. 
Parotiditis is a widespread manifestation, occurring in 
approximately 60% to 70% of mumps infections, but 
can range between 50% and 95% depending on age and 
population immunity. Parotiditis typically lasts seven 
to ten days, and maybe initially unilateral, but becomes 
bilateral in about 65% of cases. Symptoms of prodromal 
are non-specialized, including of a headache, anorexia, 
vomiting, malaise, myalgia as well as low-grade fever. 
Invisible or non-diagnostic infection could occur among 
children, especially at school age [4, 5].
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Mumps complications may vary by age and sex, 
it can occur without parotitis. Serious complications, 
including deaths, are rare. Complications involving 
CNS, in the form of sterile meningitis, they are common. 
Meningitis is mostly benign and dissolves without 
succession. Asymptomatic meningitis occurs in up to 
55% of patients in studies, where the lumbar punctures 
are routinely performed, however, clinical symptoms 
that indicate meningitis at 0.02% - 10% of Parotiditis 
cases. Encephalitis occurs in 2-4 per 1000 cases of 
mumps and can be fatal [5, 6, 7].

In males, testicle inflammation (Orchitis) is more 
common complications, occurs in about 30% of men 
after puberty (range: 19% - 44%). In some cases, up 
the degree of testicular atrophy, but infertility is rare. 
In postnatal women, mastitis occurs in up to 30% and 
ovarian inflammation (Oophoritis) in about 5% of 
cases[7].

The least common complications include 
pancreatitis, deafness, myocarditis, arthralgias, 
cerebellar ataxia, ascending polyradiculitis, thyroiditis, 
thrombocytopenia, arthritis, transverse myelitis, 
nephritis and endocardial fibroelastosis [8]. The aim of 
the current study is to find out the reasons associated 
with this outbreak of mumps and low coverage of 
vaccination, to assess effectiveness and failure of a 
vaccine surveillance program in the Babylon province / 
Iraq during the year 2017.

 Material and Method

Across-sectional study was performed in 147 
health centers of the Public Health Directorate in 
the governorate, through Mumps surveillance data 
recorded and reported by the Directorate during a period 
from January 1, 2017 to December 31, 2017. Permits 

and moral approvals obtained from Public Health 
Department dependent to Ministry of Health in the 
governorate, where data were collected during a period 
from January 3, 2018 to March 15, 2018 according to 
the clinical criteria of the disease (ICD-10-B26).

The study included through the monitoring data 
of the patient’s sex, age, and resident and vaccination 
status in addition to the investigation of the data, where 
the status of immunization was determined through the 
patient’s oral report or a review of its own immunization 
card. After that, all monitoring enters data into Microsoft 
Excel 2013 program (USA) so that we can calculate 
the variables for each variable according to the study 
(Months, gender, and age, geographical distribution, and 
vaccination status) for individuals who have confirmed 
mumps condition.

Findings

A total of the 3176 suspected cases of mumps 
were notified in Babylon province/ Iraq from 1 January 
2017 to 31 December 2017. 1864 confirmed cases 
of mumps in a laboratory. Table (1,2,3,4,5) showed 
mumps of suspected and confirmed cases including 
months, sex, age group, geographically distributed as 
well as vaccination status. All notified cases were of 
Iraqi nationality and, fortunately, no mumps-related 
deaths or serious complications e.g., Orchitis (sterility) 
or meningitis were reported. Ages ranges of mumps 
suspected cases of 3 months to 73 years, while the cases 
were confirmed from (1> - <60) years. Table (1) showed 
the percentage of infection, according to the months of 
the year, the highest percentage was in April, January 
and May (82.99%, 85.94%, and 89.46%, respectively) 
and the lowest percentage in November (15.07%).

Table (1): Suspected and confirmed mumps cases according to months, Babylon province/ Iraq, during 
the year 2017

No. Months Suspected cases Confirmed cases Infection ratio %

1 January 320 275 85.94

2 February 414 271 65.46

3 March 311 214 68.81

4 April 435 361 82.99



1321        Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4                  

5 May 332 297 89.46

6 June 189 105 55.56

7 July 233 83 35.62

8 August 218 43 19.72

9 September 245 65 26.53

10 October 123 52 42.28

11 November 146 22 15.07

12 December 210 76 36.19

Total 3176 1864 58.69

Cont... Table (1): Suspected and confirmed mumps cases according to months, Babylon province/ Iraq, 
during the year 2017

Mumps remains one of the dominant causes in 
Iraq and the province of Babylon in particular. Mumps 
disease tends to cluster during spring and winter while 
declining at end of the summer (Table 1). This is a 
typical seasonal mumps outbreak in moderate climates. 
Probably due to these outbreaks the gathering of children 
in school, people gathering at home, workplaces during 
cold weather, and environmental factors conducive to 
virus transmission [9].

Table (1) showed increase in confirmed mumps 
during the months of the year. There are factors number 

that can explain the phenomenon, including low 
vaccination coverage rates and the high failure rate of the 
vaccine. The mumps vaccine rate observed in Iraq was 
exceptionally high, although it was less than the failure 
rates observed during recent outbreaks in neighboring 
countries [10, 11].

Table (2) shows the percentage of male and 
female infection in suspected and confirmed cases 
in the province, with the highest percentage of males 
(64.40%) compared with females (46.97%). This finding 
consistent with [12, 9, 13].

Table (2): Suspected and confirmed mumps cases according to gender, Babylon province/ Iraq, during the 
year 2017

Sex Suspected cases Confirmed cases Infection ratio %

Male 2135 1375 64.40

Female 1041 489 46.97

Where the ages of the infected less than one year to 73 years, and most of the infected in the age group (1>-10), 
(11-20), which was 80.74%, 72.03%, respectively and Table (3) illustrates this. This finding is an agreement with [14].
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Table (3): Suspected and confirmed mumps cases according to age, Babylon province/ Iraq, during the 
year 2017

Age group 
(years)

Male Female Total

S.c.
*

C.c.
**

% S.c. C.c. % S.c. C.c. %

1<-10 512 435 84.96 246 177 71.95 758 612 80.74

11-20 943 710 75.29 337 212 62.91 1280 922 72.03

21-30 334 160 47.90 145 78 53.79 479 238 49.69

31-40 156 39 25.00 124 14 11.29 280 53 18.93

41-50 88 24 27.27 122 6 4.92 210 30 14.29

51->60 102 7 6.86 67 2 2.99 169 9 5.33

         * Suspected cases, ** Confirmed cases 

Low vaccine, the potential in older age groups 
(Table 3) has been explained by fact that most of 
them were born prior to the adoption of the program 
of immunization in Iraq in the eighties or through first 
years of routine vaccination against mumps when lower 
coverage rates characteristically [15]. On the other hand, 
the high probability of vaccination among those aged 
1>-10 years coincides with an average coverage ratio of 
85% from 1995 to 2002.

Another notable finding in the present study is 
the high percentage of confirmed cases were found 
among these young children, this indicates the need for 
sufficient vaccine coverage for this age group.

The data in a table (4) showed that Suspected and 
confirmed mumps cases, according to the geographic 
district. As it appeared, rural is higher than urban 
(63.68% and 54.23%, respectively), these results agree 
with previous studies by [9].

Table (4): Suspected and confirmed mumps cases according to the geographic district, Babylon province/ 
Iraq, during the year 2017

Geographic district Suspected cases Confirmed cases Infection ratio %

Rural 1498 954 63.68

Urban 1678 910 54.23

The analysis also revealed that cases in rural areas 
of the province are more likely to be mumps. This 
theory is apparently contradictory to the common idea 
of higher rates of mumps in urban areas. With regard to 
the performance monitoring system Mumps in Babylon 
/ Iraq province through the study period, data analysis 
revealed that indicators exceeded the level of WHO [16].

The results of according to vaccination status 
of mumps are described in the table (5). The results 
revealed that 54.57% who were vaccinated for mumps 
have confirmed cases compared to non-vaccinated and 
unknown (64.43% and 62.32%, respectively).
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Table (5): Suspected and confirmed mumps cases 
according to vaccination status, Babylon province/ 
Iraq, during year 2017

Vaccination 
status

Suspected 
cases

Confirmed 
cases

Infection 
ratio %

Vaccinated 1774 968 54.57

Non-
vaccinated 1057 681 64.43

Unknown 345 215 62.32

The rate of vaccine failure is increased through 
factors such as dealing with an inappropriate vaccine, 
cold-chain maintenance failure and possibly other 
factors related to the host and the vaccine. Nevertheless, 
the vaccine effectiveness was 54.57%, it represents the 
vaccination rate in the entire population who developed 
defensive immunity [17, 18].

The failure to vaccinate people at risk remains an 
important reason for the adequate levels are lacking 
community immunity. Low rates of vaccine coverage 
can be due to resources are insufficient, hard to reach 
(residents of insecure regions, travelers, IDP families), 
lack of clear political will to vaccinate and fear of real or 
perceived negative events [19].

Finally, there was not enough data available for the 
single and booster dose. Since was rejecting cases may 
not represent the total population and the possibilities 
in this study may reflect the probability of disease 
confirmed for reporting cases.

Conclusion

We conclude that Mumps remains an important 
cause of the disease in the Babylon province / Iraq. 
Also, the percentage in January, April, and May were 
higher than in other months. In addition to the incidence 
of infection among males is higher than females, the 
incidence rate of age group less than one year to 20 years 
is higher than other groups, the incidence of infection 
in rural areas is higher than urban, and the proportion 
of non-vaccinated people were higher than vaccinated 
people.

Therefore, we recommended that more efforts 
be made to eradicate mumps, as well as expanding 
the coverage of vaccines and raising awareness of the 

population with emphasis on the immediate notification 
of any case of people working in this area, on the 
other hand, give a booster dose and carry out periodic 
surveillance of individual antibody assessment to reduce 
the spread of epidemics, in addition to conducting 
serological and molecular studies to determine the 
causes of the failure of the vaccine as well as identify 
common strains to determine outbreaks.
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Abstract

In order to follow up the deposition of carbon in the lymphatic tissues of birds, 18 birds of the ducks were 
collected. Divided into three groups of (6) birds per group. All the lymphatic tissues of the cecal tonsils 
and the lymph node in the lung of the  birds of polluted areas contain the carbon aggregations  in a variable 
manner. Carbon aggregations were slightly higher in the lymphatic tissue collected from brick factories 
polluted areas than those collected from oil fields polluted area. The effect of carbon aggregations on all 
lymphatic tissue cells was evident in this study, which caused the death of these cells (programmed death), 
which is clearly demonstrated by using AO / EB double stain microscope technique, where normal cells 
appeared green, and other cells appeared in yellow color which indicates early apoptosis, while other cells 
appear orange as an indicator of the late stage of cell death.                                                                          

Key words: Carbon, Acridine orange/Eithiedium bromide, Flourescent microscope, cecal tonsils, lung 
lymphoid nodes.

Introduction

The best-studied class of organism are birds, and 
various investigations have shown their significance 
as important mobile linkups in the dynamics of natural 
and human-dominated ecosystems[1]. The lymphatic 
system  includes lymphoid organs like the lymph nodes, 
spleen, tonsils, Peyer’s patches, and thymus, all of 
which play an significant role in the immune response 
[2]. Tonsils are secondary lymphoid organs [3]. They are 
an aggregation of enormous lymphoid nodules,  located 
in the lamina propria and the sub macosa of the cecum[4].
They are close to the ceca openings, at the limit between 
ileum and colon, in the ceca walls, from a histologcal 
point of view, the tonsils are covered with a stratified 
epithelium associated to the follicles. In the cecum wall, 
in the ilocecal ligament insertion point there is diffuse 
lymphoid tissue in the mucous membrane, in geese there 
are nodules with obvious lymphatic sinus in the cecum 
mucous depth and even in its muscular[5][6].

In conjunction with the urbanization, brick industries 
are rapidly increasing and migrations of people into 
the city areas pressurize to produce more brick, as a 
result, more and more brick kilns are being built, at 
present, over 400,000 people are engaged in work in 
the brick industry [7][8][9]. Brick manufacturing plants 
are the most polluted workplaces causing respiratory, 
gastrointestinal, reproductive, psychosocial and skin 
diseases.In regions around the world, oil is commonly 
categorized as one of the highest valued resources an 
organization can extract from the ground [10][11]. Clearly, 
the world has a heavy dependence on oil, in addition, the 
economies of many countries[12].

 Oil contamination from drilling processes, however, 
has adversely affected the people living in these areas 
by polluting the environment around them, the water, 
soil and air have been severely tainted by petroleum 
pollutants, as a result, wildlife, livestock, and humans 
have been sickened [13][14][15]. Globally, it is difficult to 
estimate how many people die off prematurely or get 
sick due to air pollution because people are exposed to 
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so many different pollutants in various concentrations 
over their lifetimes. However, according to WHO for air 
pollution approximately 3 million people have died each 
year. Among them, 800,000 people die prematurely 
every year due to lung cancer, cardiovascular and 
respiratory diseases, which are caused by outdoor air 
pollution [16][17][18]. Hurtig and San Sebastián conducted 
a study to contrast the cancer rates of people living 
near oil pits to people who live far from them, their 
research shows that people who lived in close proximity 
to the contamination had elevated rates of cancer of 
the stomach, rectum, skin, soft tissue, kidney, cervix, 
and lymph nodes, they also found a great increase in 
hematopoietic cancers among children who were less 
than 10 years of age. Studies in animals have shown 
that ingestion of carbon tetrachloride increases the risk 
of liver cancer,  EPA has classified carbon tetrachloride 
as a Group B2, probable human carcinogen [19][20][21].
The liver and kidney are target organs for carbon 
tetrachloride toxicity, moderate irritation after dermal 
application was seen on the skins of rabbits and guinea-
pigs, and there was a mild reaction after application 
into the rabbit eye [22][23]. Carbon monoxide (CO) is 
a nonirritating colorless, odorless gas produced by 
incomplete burning of carbon containing fossil fuels. 
The normal concentration in atmosphere is less than 
0.001% and a concentration of 0.1% can be lethal[24].
Mild exposures result in headache, malagia, dizziness, 
or neuropsychological impairment [25][26]. Severe 
exposures to carbon monoxide result in confusion, 
loss of consciousness, or death [27]. It causes thousands 
of uncalled for deaths each year. Patients who survive 
the initial poisoning can develop delayed neurologic 
dysfunction, which occurs in 14-40% of serious 
cases[28].                                                                                                                                                                                        

Aim of this Study:

The present histological and ultrastructural studies 
were undertaken mainly for two reasons:

(1) To attempt to confirm the finding, obtained 
by light and electron microscope, that carbon particle 
aggregation through the lymphatic tissues and its 
incidence on birds which living in the soot polluted area.

(2) In order to evaluate the role of effect of brick 
manufactories and oil fields on poultry farming 
comparing to the other healthy bird farms.

Materials and Method

Eighteen birds of domestic ducks were collected 
from different healthy and polluted areas of Wasit city, 
the birds were divided according to the area collected 
from into three groups (Al-Dijaili area, Al Ahdab oil field 
area, and  brick factory area) each group were six birds, 
all birds should be clinically healthy and devoid of any 
type of injuries. All domestic ducks were slaughtered 
and dissected and thececal tonsils and lung associated 
lymphoid nodules samples were taken from the abdomen 
and thoracic region and were fixed in 10% formalin for 
(72) hours, then and there washed up in tap water for 
2-3 hours and then moved the samples to numerous 
histological techniques as followed: dehydration, 
clearing, infiltration, embedding, cutting and staining 
with hematoxylin and eosin (H&E) stain, periodic acid 
sciff (PAS) stain for appearing the general structure of 
the cecal tonsils and lung associated lymphoid nodules 
and todetect aggregations of carbon  in paraffin sections. 
In addition to acridine orange ethidium bromide (AO/
EB) double stain to detect apoptosis and necrosis which 
occurred in affected lymphoid tissue.

Finding Discussion

The microscopic investigation with the H&E stain 
besides the PAS (periodic acid sciff) stain of the cecal 
tonsils histological sections showed that there are 
slightly carbon aggregations scattered in the lymphatic 
tissue found in the sub mucosa layer (Fig. 1,2).

(Figure1): cross section of cecal tonsils of the domestic duck 
(oil fields) showing the scattered carbon aggregations (CA) 
(H&E stain, 100X).
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(Figure 2): cross section of cecal tonsils of the domestic duck 
(brick factories) showing the scattered carbon aggregations 
(CA) (PAS stain, 100X).

Likewise, the cecal tonsils sections of polluted area 
samples  were stained by accordionorangeethidium 
bromide (AO/EB) double  stain and examinedwith 
afluorescencemicroscopeshowed that all thelymphatic 
tissue cells were under cell apoptosis, all cells appeared 
yellow (Fig. 3). 

(Figure3): Fluorescent microscope section of cecal tonsils of 
domestic duck (brick factories) showing the whole lymphatic 
nodule (LN) suffered from apoptosis in which the apoptotic 
cells appeared orange color (AO satin, 40X).

It is well known that soil have been severelytainted 
by petroleum pollutant, as a result, the carbon particles 
will enter the digestion system via contaminated food, 
and since the gut-associated lymphoid tissue considered 
the first line of defense it will eventuallyaccumulate 
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(Figure 6): Fluorescent microscope section of lung of 
domestic duck(brick factories area) Showing lymphoid tissue 
(LT) undergo cell apoptosis in which the apoptotic cells 
appeared in orange and yellow color (AO/EB satin, 40X).

 For the first time, we were able by histological 
and fluorescent technique to determine the gathering 
of carbon particles in the different lymphoid tissue of 
duck which raised in polluted poultry farms by factories 
and oil field remnants. Also noticing effectuation these 
particles on the cellular structure of lymphatic tissue and 
causing its death.
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Abstract

Background: Polycystic ovary syndrome (PCOS) this is very important  considered   cause of endocrine 
disorders and infertility. One of the most important symptoms of this disease is the presence of large 
ovaries on the  many and small cysts in both ovaries, and this are considered  the most common reason for 
reproductive menstrual disturbance age]1[ . the  normal function for the  reproductive endocrine  include 
the  wide range hormones controlled by complex feedback mechanisms . It is very important observation 
luteinizing hormone (LH) serum levels, follicle - stimulating hormone (FSH),follow a cyclical pattern closely 
coordinated by the hypothalamic - pituitary - gonadal axis, since LH, FSH, estradiol and progesterone play 
such a key role in the reproductive function of women.]2[.

Materials and Method: The purpose of this study is to identify the non-normal hormonal ratios for the 
LH and FSH in women with PCOS and evaluate this effect on the late the pregnancy.To assess effects of 
biochemical parameter TSH , prolactin and testosterone , and  Compare them with healthy women .

Results: Most patients with (PCOS) will observe A total of symptoms by reason appear to be significantly 
higher in patients with PCOS than in controlled healthy in hormonessuch asluteinizing hormones (LH) , 
Follicle - stimulating hormone (FSH) ,and Thyroid Stimulating Hormone(TSH) compare them with healthy 
results and in shows, there are no hormonal changes in testosterone and prolactin.

Conclusion: PCOS is one of the most common women’s endocrine disorders in the age group between 18 - 
44. It affects approximately 10% of women of childbearing age. It is one of the main causes of female fertility 
weakness, and the symptoms and severity of this syndrome vary considerably among affected women.

Keyword: Polycystic ovary syndrome (PCOS), follicle-stimulating hormone (FSH), luteinizing hormones 
(LH).

Introduction

Polycystic ovary syndrome (PCOS) is a common 
case of reproductive and metabolic dysfunction 
in women of reproductive age. Suggest diagnosed 
criterion for the (PCOS) contain the Two out of three 
characteristics: Excess androgen, menstrual irregularity 
and ultrasound polycystic ovaries (PCO). Moreover , 
PCOS in the women appearance Increased risk of type 2 
diabetes and above spread of cardiovascular risk factors 
that appear to be linked to the classical phenotype]3[ .

One of the main reasons to reduce the heart and 
metabolic risks in women with PCOS  are there changes 
in the lifestyle , pharmacological and bariatric therapy. 
And shown the processing with using metformin was 

appear to improve the sensitivity of insulin, decrease 
blood glucose levels and levels of androgen. There 
are more effects effective when associated in addition 
to reproductive abnormalities, (PCOS) was more 
powerfully associated with metabolic comorbidities in 
combination with lifestyle interventions, and most of 
them were linked to obesity . It can also be observed 
when standard diagnostic parameters are absent, clinical 
presentation heterogeneity and obesity presence make 
it very difficult to manage (PCOS). The approach to 
metabolic abnormalities should therefore be tailored to 
each woman’s risks and treatment objectives]4[ . 

Hormone luteinizing (LH) and hormone stimulating 
follicles synergize during the condition (PCOS) and 
are produced in the pituitary gland of the brain by 
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gonadotropic cells. They play cardinal roles in puberty 
menstruation and fertility. Active rise of LH is known 
to triggers off ovulation. Luteinizing hormone and 
Follicle-stimulating hormone Hormones that promote 
ovulation. At the start of the cycle, levels of LH and FSH 
usually range from approximately 5 - 20 lU / ml. During 
the early part of their cycle, most women have about 
equal amounts of LH and FSH. However, LH increases 
in the amount of LH to about 25 - 40 lU / ml 24 hours 
before ovulation. Once the ovary releases the egg, the 
LH level falls back. Although many women with PCOS 
still have LH and FSH values within the range of 5 - 20 
lU / ml, their LH level is often twice or three times that 
of FSH]5[ .

Follicle - stimulating hormone (FSH) plays a key 
role in ovarian follicular growth and development in 
female reproduction]6[ . Both are considered luteinizing 
hormones and follicle - stimulating hormones, are 
members of a family of structurally similar glycoprotein 
hormones, which include pituitary thyroid - stimulating 
hormones and placental chorionic gonadotropin. 
Normal growth, sexual development and reproductive 
function depend on complex interactions between 
pituitary gonadotropins, gonadal steroid hormones. 
Each hormone consists of two different, non - covalently 
associated subunits, each of which is glycosylated, and 
is maintained in its proper tertiary structure by intra 
- chain disulfide bonds required  for the  assembly of 
subunits into active  dimeric hormones ]7[ .On the 
other hand, the LH/FSH ratio is higher than the long-
term “gold standard” in the diagnosis of PCOS, and it 
is also a fascinating problem recognizing the role of LH 
and possible associations with hyperinsulinemia and 
evaluating the usefulness of the gonadotropin ratio in 
the diagnosis of hyperinsulinemia PCOS, Meanwhile, 
essential diagnostic investigations in PCOS are still 
controversial]8[ .And as well view Insulin resistance 
(IR) is one of the characteristic findings in patients with 
PCOS]9[ .

Materials and Method

In this study, we measured and compared hormonal 
values in women with polycystic ovaries and compared 
them with healthy subjects. The samples were collected 
from women in the morning and on the third day of the 
menstrual cycle. After that, the serum was separated by 
centrifugation (3,000 for 10 minutes). The samples were 
then taken to the Department of Chemistry Biomass for 

the purpose of measuring the various parameters (LH , 
FSH , TSH , Prolactin and testosterone) and compare 
them with healthy results.

Sample Collection

 The study was carried in wasit - city,  (120) patient 
in reproductive age  were studied, (60) females were 
cases which were diagnosed  polycystic ovary syndrome 
with  different ages (18-40) years , (60) healthy  females  
(control ) different ages (18-40) years .These groups have 
been divided were the first group includes the age of (18 
to 25) this (Group A) and in the second group the age 
was (26 to 40) this (Group B),  measure the percentage 
of  FSH , LH ,TSH , prolactin and testosterone in the 
blood  , blood samples were collected  and the history 
was taken from patients and their parents including: 
name, age and history of family cooperation with the 
control also divided in to two ( Groups A ) and (Group 
B) . The samples were collected in the on 3rd day of 
menses. 

Statistical analysis

The statistical analysis of this study was used to 
analysis of variance in one direction (ANOVA) where 
it was used by the program Minitab , where it was 
adopted in this statistic the use of test (F) compare all 
the differences of variables that have been studied and 
also the results are significant if the value of (P) is less 
than 0.01.

Finding :

Table (1) the mean value of the parameter for 
females  patients (group A)

Parameter 

Control 

Age (17-
25)
n=30

Females 
patients
(PCOS)
Age(17-25)
n=30

P- value

LH (IU/ml) 4.99 13.15 S

FSH(IU/ml) 4.63 7.85 S

Testosterone(ng/
ml) 0.6 0.7 NO

Prolactin(ng/ml) 11.77 12.11 NO

TSH(IU/l) 2.7 5.8 S

S: refer to the parameter with the significant to the 
control  
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NS: refer to the parameter with the non-significant 
to the control  

Table (2) the mean value of the parameter for 
females  patients(group B) 

Parameter 

Control 

Age (26-
40)
n=30

Females 
patients
(PCOS)
Age(26-40)
n=30

P- value

LH(IU/ml) 4.85 11.98 S

FSH(IU/ml) 4.66 7.80 S

Testosterone(ng/
ml) 0.5.5 0.6 NO

Prolactin(ng/ml) 11.15 12.89 NO

TSH(IU/l) 2.4 5.5 S

S: refer to the parameter with the significant to the 
control  

NS: refer to the parameter with the non-significant 
to the control 

All of participants. were examined carefully at 
beginning and their demographic data such as age, 
weight, and history of medical state were written in 
information sheet. During day 2 - 4 of the cycle, hormone 
luteinizing (LH), hormone stimulating follicles (FSH), 
testosterone and serum hormonal level were performed, 
TSH ,and prolactin were measured. Show in the table 
(1) and table (2) show luteinizing hormone (LH) and 
follicle stimulating hormone (FSH) in day 2-4 of cycle 
where the LH levels shows highly  significant  Compared 
to good control, and show even show  this levels  FSH  
high significant in patient compared with healthy control 
, in this study shows  women who have been diagnosed 
with polycystic ovaries high level LH is common and . 
There were also low FSH levels, statistically significant 
differences between normal and elevated LH and FSH 
ratios. 

   There were no differences between the table (1) 
and (2) in patients. Also, when compared to the normal 
weight with excess weight in patients, where it was 
observed to increase levels  LH of the patients who have 
a high weight increase, although these differences are not 
important , Because it was observed to increase levels 
LH in patients with normal weight and overweight. The 

levels of testosterone in patients with PCOS appear to 
be within normal range and this is did not help in the 
clinical diagnosis of polycystic ovaries, In addition, 
during the study it was noted in some patients increase 
the growth of coarse hair in areas of the body, such 
as the chin, chest, legs and abdomen,the difference 
between levels (group A) and (group B) is much lower. 
PRL ordinary proportions of most women with PCOS, 
but there is a slight increase in this hormone in women 
so there is no significant difference between patients and 
healthy levels of prolactin. The difference between levels 
(group A) and (group B) can also affect the reproductive 
cycle in PCOS. TSH levels appear to be significantly 
higher in patients with PCOS than in controlled healthy 
individuals and the difference between levels (group A) 
and levels (group B) is much lower. So symptoms of 
polycystic ovaries begin at an early age so it is necessary 
to diagnose the disease early and treat it.

Discussion

    Anormal hormonal in women, the reproductive 
cycle is characterized by fluctuating gonadal hormonal 
levels. The negative control of FSH is critical for 
the development of a single mature oocyte which 
characterizes normal reproductive function in women. 
In this study, lower levels of FSH in PCOS indicate the 
persistence of this negative feedback to the extent that 
not one follicle can mature enough for ovulation. The 
cycles in PCOS should be taken into account because 
they are ovulatory and incorrect]10[ . Although PCOS 
pathophysiology is unclear, it has been thought that a 
number of biochemical abnormalities are associated 
with this syndrome. so important the PCOS feature alters 
the dynamics of gonadotropin. In women with PCOS, 
several studies showed higher LH pulse and amplitude. 
Even if an increase in LH results in more androgens in 
the ovarian theca cells, the more immediate cause of 
anovulation may be insufficient follicle - stimulating 
hormone (FSH), Women in most PCOS]11[ . And also 
the plasticity disturbance of the hormone releasing 
gonadotrophin (GnRH) as a result, LH release to FSH is 
relatively increased. An abnormal feedback mechanism 
by ovarian estrogen is blamed for playing a role in this 
discriminated increase in LH release]12[ . 

   So the our study showed that Women with PCOS 
have higher levels of TSH and are also more likely to 
have subclinical hypothyroidism than controls without 
PCOS matched with age. According to the laboratory 
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guidelines of the National Academy of Clinical 
Biochemistry (NACB), 95% percent of regular thyroid 
volunteers with rigorous screening serum TSH values 
range from 0.4 to 2.5 IU / L4A 2011 compared to two 
groups. Women with hypothyroidism - one group with 
polycystic ovaries and the other group with normal 
ovaries - to a group with normal thyroid function, the 
researchers found hypothyroid women]13[. These 
findings suggest that the increase in TSH could be a 
risk factor for development and progression women’s 
PCOS. based on these findings, to prevent metabolic 
disturbances induced by thyroid dysfunction, every 
woman diagnosed with PCOS should be examined 
for levels of TSH .Which can help prevent and treat 
endocrine at an early stage]14[ . As mentioned earlier 
because of long term sequel of PCOS including 
infertility, endometrial hyperplasia, metabolic syndrome, 
and cardiovascular risk factor, early identification of at 
risk women would be very useful. Once the diagnosis 
of PCOS is made, additional evaluation is suggested 
including a cardio metabolic risk assessment, as well as 
screening for mood disorder and sleep apnea, screening 
for diabetes mellitus and for women pursuing fertility 
assessment of ovulatory status ]15[ .

Conclusion

The exact cause is unknown but genetic and 
environmental factors may contribute to its development.

Most patients women from group A and B  in the age 
(18-25), (26-44) statistical significance no difference 
between groups.

Most of the patient women form group and B in the 
age (18-25), (26-44) statistical significance higher form 
hormonal ( LH, FSH, TSH) when controlled healthy 
individuals .

 Both groups have non-significance difference in 
hormone ( Testosterone and Prolactin) when controlled 
healthy individuals .
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Abstract

The study aims to determine sleep apnea between type 2 diabetesand detect a relationship between sleep 
apnea and demographic characteristics( age, gender, duration of type 2 diabetes mellitus). A descriptive 
study design was conducted though out the present study for period from 2September 2017 to 1st march 
2018.  A purposive (non- probability) sample of 100 patients, the study was lead at Diabetes and Endocrine 
Center in Al- NasiriyahCity. The data was collected using the created survey and the self-management bang 
process. The questionnaire was involved of three parts: parents’ socio-demographic features (age, gender, 
occupation, once-a-month income and duration of type 2 diabetes mellitus).the additional part consist of 
Epworth Sleepiness Scale (ESS) of Obstructive Sleep Apnea (OSA). The validity of the tool content was 
strong-minded by using panel experts. The internal constancy of the instrument was strong-minded by the 
untried study and the significant correlation coefficient (r = 0.870) was determined. Data were investigated 
by applying descriptive and inductive statistical approaches using the Statistical Package for Social Sciences 
(IBMSPSS) version 20.0.The results revealed that the majority of the example fell in the age group 56 years. 
The results showed that the uppermost percentage of the sample was (unemployed) and was calculated 
(80.0%). The majority of the once-a-month income of the sample of the sample with insufficient and 
account (43.0%). The majority of the study sample has type 2 diabetes (6-10 years) and the account (32.0) 
of the study sample. (42.0) of patients with type 2 diabetes have obstructive sleep apnea. Strong correlation 
between duration of diabetes and Epworth Sleepiness (ESS) at P (value = 0.01).

Keywords: Obstructive Sleep Apnea (OSA), Patients, Epworth Sleepiness Scale (ESS).

Introduction

Type 2 diabetes is a clinical and chronic metabolic 
syndrome or disease that is rapidly growing around the 
world. Most important factors help in poor lifestyle and 
obesity (eg, more food intake and restriction of physical 
activity). Highly efficient procedure done to improve 
lifestyle and uses of modern multi anti diabetic drugs 
but the type 2 diabetes still account as economic and 
public health issue , Obstructive sleep apnea syndrome 
(OSAS) might activate  hyperglycemia and insulin 
resistance (1).At the United States there are more than 
two third of population today are obese and overweight 
adults were treated from obstructive sleep apnea 
(OSA) which represent as treatable sleep problem. An 

extensive amount of studies have demonstrated that 
OSA is related with insulin resistance, glucose bigotry 
and type 2 diabetes, paying little respect to obesity. Trial 
contemplate results on human and creature models that 
emulate OSA offers potential instruments of precisely 
how OSA may change glucose metabolism . Poor 
glucose control and worsening are strongly associated 
with type 2 diabetespatients which are suffering from 
undiagnosed OSA and account for  83% of all patients. 
Development of diabetes over a long period OSA 
remains unclear(2).Broad scale randomized-controlled 
studies of CPAP treatment of OSA with all around 
evaluation and assessments of insulin resistance and 
glucose intolerance are required.Obstructive sleep apnea 
represent as modifiable risk factors among prediabetes 
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and type 2 diabetes  , The results of these  studies 
confirm that (3) Late research displays the probability 
of a association between type 2 diabetes and obstructive 
sleep apnea (OSA), the most broadly apparent kind 
of sleep disorder. Global Diabetes Federation (IDF) 
declare that OSA  and type 2 diabetes that should be 
increase attention about strong association between the 
two, that have positive impact on general health and 
individual daily life(4).Obesity represent a key factor 
of the consequence of OSA on type 2 diabetes mellitus, 
which adjusts glucose metabolism, enhance insulin 
resistance, and is accompanying with progress of type 2 
diabetes.. Nevertheless, lengthyexperience to recurrent 
hypoxia and other pathophysiological effects of OSA 
disturb glucose breakdown in directlyway, and treatment 
of OSA able toincrease glucose homeostasis. The most 
common chronic respiratory system disorder obstructive 
sleep apnea (OSA)is denoted (5).Pathophysiological 
complications of upper respiratory system collapse 
include intermittent hypoxia and sleep distribution, 
resulting in sympathetic stimulation, systemic 
inflammation, and oxidative stress. These sufferings 
affect and increasedcardio metabolic morbidity and 
mortality detected in residents with OSA. 

Method

Study design:A Descriptive was conducted though 
out (100) patients  with type 2 diabetes mellitus 

Study period: the study was conducted though out 
periodfrom 2 September 2017 to 1st march 2018. at 
endocrine and diabetes center in Al- Nasiriyah city.

Sample of the study: randomize sampling of 
patient selection at endocrine and diabetes center in Al-
Nasiriyah city.Criteria:

Age over than 30 years.

Patients accepted to cooperate in in study. 

Patients male and female.

Type 2 diabetes patients.

Study Tools:In order to assess the presence of 
obstructive sleep apnea between type 2 diabetes, 
researchers use the questionnaire:

Part1: Patients socio demographic characteristics 
includes (age, gender, occupation, educational level, 
address, monthly income, how long the duration of 

havingdiabetes mellitus, have another disease plus to 
diabetes mellitus).

Part 2: Questionnaire consist of seven domains: 
Epworth Sleepiness Scale (ESS) will be utilized to 
classify obstructive sleep apnea between type 2 diabetes. 
The Epworth Sleepiness Scale is broadly used in the 
field of sleep medicine as an inventory scale of patient 
sleep. The test is a rundown of eight cases in which 
measure the inclination to feel tired on a size of zero, 
and there is no possibility to stop, to 3, a high shot of 
stopping. When complete the process of testing, include 
the estimations of your reactions. Your score relies upon 
a scale from 0 to 24. The measure gauges whether you 
are encountering have extensive sleepiness that may 
require therapeutic consideration.

Scoring and Rating:-The items was rated and scored 
according to the following designs:

• Do not have a accidental to sleep = 0

• A slight occasion of drowsiness = 1

• Suitable reasonabledozing = 2

• Tall chance of sleep o = 3

0-7: It is unlikely to be abnormally sleepy.

8-9: Patients have an average of sleepiness during 
the day.

10-15: The patient may be overly sleepy as the 
case may be. You may want to reflect seeking medical 
consideration.

16-24: Patients are extremely sleepy and should 
consider looking for medical care.

Data collection:-The data when collected with built 
questionnaire though an request direct interviewing and 
indirect answers as nasty of data collection. 

Statistical analysis:-Analyzing data by using IBM.
SPSS (Statistical Package for Social Sciences) version 
to data was presented as number and percent data 
analyzed though an application of frequency and Person 
correlation test to determine the association.
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Findings 

Table 1:Distribution of socio-demographic data of patients withType 2 Diabetes Mellitus 

Basic Information Groups Frequency Percent

Age of patients 25-35 years 14 14.0

36-45 years 13 13.0

46-55 years 26 26.0

56 years and more 47 47.0

25-35 years 14 14.0

Total 100 100.0

Gender Male 54 54.0

Female 46 46.0

Total 100 100.0

Occupation Employee 18 18.0

Unemployed 80 80.0

Student 2 2.0

Total 100 100.0

Residency City 74 74.0

Rural 26 26.0

Total 100 100.0

Monthly Income Sufficient 29 29.0

Insufficient 43 43.0

Barely insufficient 28 28.0

Total 100 100.0

Table (1) It is noted that (47.0%) of patients in the age group more than 56 years. With respect to gender, the 
large number of the sample is male and female (54.0%). With regard to the state of job, the results designated that 
the highest percentage of the sample of the study are (unemployed) and are calculated (80.0%). With regard to the 
residency of patients, the majority of the study sample lives in the city by (74.0). The majority of the once-a-month 
income of the study sample is inadequate and is account for (43.0%).

Table 2:Distribution of Duration of Type 2 Diabetes Mellitus among (100) Patients

Frequency Percent

Duration of Type 2 Diabetes Mellitus 1-5 years 40 40.0

6-10 years 32 32.0

11-15 years 17 17.0

16-20 years 9 9.0

Over than 21 years 2 2.0

Total 100 100.0
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Frequency Percent

Epworth Sleepiness Scale
(ESS)

0-7: It is unlikely to be abnormally sleepy. 41 41.0

8-9: Patients have an average of sleepiness during the day. 17 17.0

10-15: The patient may be overly sleepy as the case 
may be. You may want to reflect observing for medical 
attention.

31 31.0

Patients are extremely drowsy and must consider seeking 
medicinal attention. 11 11.0

Total 100 100.0

Table (2) show the majority of study sample have type 2 diabetes since (6-10 years) and account (32.0) ofstudy 
sample.

Table (3):Distribution of Epworth Sleepiness Scale (ESS) among Type 2 Diabetes Mellitus:

Table (4): Correlation between (Age of patients, Gender, Duration of Type 2 Diabetes Mellitus and 
Epworth Sleepiness Scale (ESS)

Age of patients * Epworth Sleepiness Scale Pearson Correlation -.025-

Sig. (2-tailed) .805

N 100

Gender of patients* Epworth Sleepiness Scale Pearson Correlation .059

Sig. (2-tailed) .557

N 100

Duration of diabetes mellitus* Epworth Sleepiness Scale Pearson Correlation .042**

Sig. (2-tailed) .676

N 100

Table (4) show the strong statically correlation between Duration of diabetes Mellitus and Epworth Sleepiness 
Scale (ESS) at (P value=0.01).

Cont... Table 2:Distribution of Duration of Type 2 Diabetes Mellitus among (100) Patients

Discussion

Part-Ι: Distribution of 100 patients with type 2 
diabetes according to demographic characteristics:

The results of the study had shown that indicated 
that (47.0 %) of the patients within age group additional 
than 56 years this results reinforced by (6)With regard 
to gender, the largest number of the sample is male and 
female (54.0%), this results are supported by study done 

by (7).Related to occupation state, the results designated 
that the uppermost percentage of the sample of the study 
are (unemployed),t is account for (80.0%). With regard 
to the residency of patients, the majority of the study 
sample lives in the city and represent for (74.0). The 
majority of the monthly income of the study sample is 
insufficient and is calculated (43.0%).

Part-ΙΙ-: Distribution of Duration of Type 2 Diabetes 
Mellitus among (100) Patients:
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The majority of study sample have type 2 diabetes 
since (6-10 years ) and account (32.0) of study sample, 
that was agree with study complete by (8).

Part-IΙΙ-: Correlation between (Age, Gender, 
Duration of Type 2 Diabetes Mellitus and Epworth 
Sleepiness Scale (ESS)

The results of study sample show the strong 
statically correlation between Duration of diabetes 
mellitus and Epworth Sleepiness Scale (ESS) at ( P 
value=0.01) . These results are reinforced by (9).

Conclusions:The highest percentage of the study 
sample was male, more than female, illiterate, reading 
and writing, elementary school and married. They were 
unemployed and did not have enough monthly income. 
Determination of obstructive sleep apnea between type 
2 diabetes shows more than a third of the study sample 
have obstructive apnea. These patients were hinted and 
not discovered.
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identification 
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Abstract 

Background: Bad obstetric history implies previous unfavorable foetal results such as consecutive 
spontaneous abortions for two or more, early neonatal death, have intrauterine foetal death, stillbirth, 
intrauterine growth retardation,   and congenital deformities. This study aims to assessment the obstetrical 
and medical history of pregnant women with toxoplasmosis in Al-Najaf province. Materials and Method: 
A case control study was conducted in Al Zahra Teaching Hospital in Al-Najaf province. The cases in this 
study were the pregnant women with toxoplasmosis and the pregnant women without toxoplasmosis as 
(control). A number of 300 respondents were chosen using simple random sampling method. Findings: Most 
of the participants were in the age group (21-25) yearsfor both groups. Most of participants in both groups 
have family income within range 401.000-800.000 IQD. Most of participants in both groups have primary 
level of education. Regarding to the occupations, most of the participants in both groups were housewives. 
Most of the participants in both groups were living in urban area without any statistical difference between 
groups. In addition, most of the cases have miscarriages (86%) following by stillbirth (18.7%), deformities 
(10.7%) and premature delivers (8%). While, the control group 11.3% had miscarriages 5.3% stillbirth and 
45% premature delivers. It also shows that there are statistical significant differences between groups for 
items miscarriages stillbirth, deformities antiphospholipide syndrome and diabetes. Conclusion: The odds 
ratio indicated that there was almost 7 items of 9 of obstetrics and medical history of cases were risk factor. 
While, for control group was protective factors.

Keyword: Obstetrical, medical history, pregnant women, toxoplasmosis.

Introduction

Bad obstetric history (BOH)implies previous 
unfavorable foetal results such as consecutive 
spontaneous abortions for two or more, early neonatal 
death, have intrauterine foetal death, stillbirth, 
intrauterine growth retardation, and congenital 
deformities (1). The reasons of BOH might be related to 
hormonal effect, abnormal maternal immune response, 
genetic effect, and infection during pregnancy(2,3). The 
prenatal and perinatal infections are a medical acronym 
for a set of perinatal infections, such as infections that 
are passed to the fetus from the infected mother (4). Some 
pregnant women had some complicated such as pre-
eclampsia or spontaneous preterm birth that might be 
increased risk of recurrence in the other pregnancies(5).

The other group of women with history of 
preterm premature rupture of membranes in their first 
pregnancy are at an increased risk for pregnancy-
induced operative delivery, hypertension and pre-
eclampsia (6). Theseoutcomes lend further confirmation 
to the suggestion that all of these bad prognosis 
represent indicator to be more attention about these 
women (5). Morbidity during maternal period includes 
psychological and physical conditions that result from 
or are aggravated by pregnancy and have unfavorable 
effect on a woman’s health. The most dangerous 
complications that been occur during pregnancy, 
generally can be called as severe maternal morbidity 
(7). This study aims to assessment the obstetrical and 
medical history of pregnant women who were infected 
with toxoplasmosis in Al-Najaf province.

DOI Number: 10.5958/0973-9130.2019.00487.0 
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Material and Method 

Study Location

This study was conducted in Al-Najaf province, 
one of the eighteen provinces in Iraq. Al-Najaf Province 
consists of six districts(8). In 2006 Al Najaf had a 
population of 1,042,900, which represent 3.7% of total 
population in Iraq(9). The respondents in this study, were 
taken from the Obstetrics and Gynecology unit in Al 
Zahra Teaching Hospital in Al-Najaf city.

Study design and Sample

A case control study was conducted in Al 
Zahra Teaching Hospital in Al-Najaf province. The 
respondents in this study were the pregnant women with 
toxoplasmosis (cases) and the pregnant women without 
toxoplasmosis as (control). The sampling population 
consist of 860 pregnant women with toxoplasmosis that 
fulfilled the inclusion and exclusion criteria. A number 
of 300 respondents were chosen using simple random 
sampling method, 150 for cases and 150 for control. The 
p in the calculation of the sample size is taken from the 
previous study (10), with confidence interval p = 0.05 
and power of study 1.645.

Inclusion and Exclusion Criteria 

Inclusion criteria 

Inclusion criteria is the pregnant women who were 
attended to the gynecological clinic at Al Zahra Teaching 
Hospital in Al-Najaf province during the peroid of this 
study and they were infected with toxoplasmosis.

Exclusion criteria 

Exclusion is the pregnant women who were 
attended to the gynecological clinic at Al Zahra Teaching 
Hospital in Al-Najaf province during the period of this 
study and they werent infected with toxoplasmosis. And 
they werent from Al-Najaf province.

Data collection

Data was collected from 300 eligible respondents, 
who had given their consent to participate in this 
study. A self-administrated questionnaire in the Arabic 
Language was used to collect information. The whole 
questionnaire has three sections, section one was about 
sociodemographic characteristics which included 
age, education level, family income, living area and 
occupation. Section two was about obstetrical history 
and section three was about the past medical history. 

Data Analysis 

Statistical Package for the Social Sciences (SPSS) 
version 23 was used to analyze the data(11). For descriptive 
and inferential statistical, the frequencies, percentages, 
mean and standard deviation, were calculated for 
selected numerical and categorical variables. T-test 
was used to test the difference between the numerical 
data and Mann-Whitney to test the difference between 
the categorical data. The dependent variable is the 
pregnant woman who has positive laboratory evidence 
of toxoplasmosis infection, whereas the independent 
variables are the socio-demographic characteristics, 
Obstetrical and medical history.

Findings

Table (1) Distribution of sociodemographic characteristics of respondents (Case and Control)

P value a,b No. and percentages Age group
Years

Control (N=150) Cases (N=150)
Rang (15-≥50)

29.4 ± 7.9 26.2 ± 6.9 Mean ± SD
0.001a 21(14%) 33 (22%) 15-20

35(23.3%) 51(34%) 21-25
35(23.3% 25(16.7%) 26-30
20(13.3%) 25(16.7%) 31-35
24(16%) 9(6%) 36-40

12(8%) 6(4%)) 41-45
3(2%) 1(0.7%) 46-50
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Family income*(IQD)
0.001a 729913.3 ± 270601.4 523493.3 ± 279475.1 Mean ± SD

15(10) 66(44) 100-400
84(56) 62(41.3) 401-800
42(28) 16(10.7) 801-1200
9(6) 6(4) ≥1201

Educational Level
0.782b 39(26) 27(18) Never been to school

55(36.7) 66(44) Primary level
21(14) 34(22.7) Secondary level
6(4) 9(6) Tertiary level
13(8.7) 5(3.3) Diploma
15(10) 8(5.3) Bachelor
1(0.7) 1(0.7) Master

0.009b **Occupation
128(85.3) 142(94.7) Not working\Housewife
6(4) 1(0.7) LSOM
8(5.3) 2(1.3) professionals

3(2) 2(1.3) Technicians And associate 
Professionals

1(0.7) 1(0.7) Clerks

3(2) 1(0.7) Service Workers, Shop, Market 
Workers

1(0.7) 1(0.7) Skilled agriculture and fishery 
workers

Geographical area
0.700b 115(76.7) 106(70.7) Urban

35(23.3) 44(29.3) Rural
at-test significant value at p< 0.05

bMann-whitney test at p<0.05

* Iraqi dinar (thousand) (1000 IQD = 0.844 USD (2018)

**Occupation- according to the I.L.O

Table (1) shows that the age range of respondents was (15-<50) years. Mean ± SD (26.2±6.9) for cases and 
(29.4±7.9) for control and there is significant difference between them (0.001). Most of respondents were in the age 
group (21-25) years for both groups.As for family income, there is significant difference between groups (0.001). 
According to the education level, most of respondents had primary level of education. As for occupation, most of 
respondents for both groups were housewives. Also, found that most of respondents were from urban areas.   

Cont... Table (1) Distribution of sociodemographic characteristics of respondents (Case and Control)
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Table (2) Obstetrical and medical history of respondents (Case-Control) 

Obstetrical Items No. and percentages P-value
Sig. *

Cases Control

Miscarriages 129(86%) 17 (11.3%) 0.001

Stillbirth 28(18.7)% 8 (5.3% 0.001

Deformities 16(10.7)% 4 (2.7%) 0.006

Premature Deliveries 12(8%) 6 (4%) 0.145

Unexpected neonatal death 4 (2.7%) 1 (0.7%) 0.177

Antiphospholipids Syndrome 2 (1.3%) 3 (2%) 0.001

Blood transfusion 21 (14%) 34 (22.7%) 0.053

Diabetes 11(7.3%) 3(2%) 0.029

Hypertension 6(4%) 3(2%) 0.311

*mann-whitney test

The results of this table shows that 7 obstetrical and medical items of 9 have significant difference between 
groups.

Table (3) Crude odds ratios (95% confidence intervals) and logistic regression model of obstetrical and 
medical history for both groups (case and control)

Obstetrical Items Odds ratio (95% CI)

Cases Control

Miscarriages 6.479 (4.335 to 9.684) 0.135 (0.086 to 0.212)

Stillbirth 1.683 (1.354 to 2.093) 0.413(0.222 to 0.769)

Deformities 1.672 (1.301 to 2.148) 0.384 (0.159 to 0.928)

Premature Deliveries 1.362 (0.962 to 1.929) 0.653 (0.336 to 1.267)

Unexpected neonatal death 1.616 (1.027 to 2.543) 0.396 (0.068 to 2.294)

Antiphospholipids Syndrome 0.797 (0.271 to 2.347) 1.204 (0.583 to 2.486)

Blood transfusion 0.725 (0.508 to 1.036) 1.306 (1.021 to1.670)

Diabetes 1.617 (1.200 to 2.179) 0.417 (0.152 to 1.144)

Hypertension 1.347 (0.837 to 2.169) 0.660 (0.260 to 1.674)

Table (3) reveals that the respondents in the cases group (toxoplasmosis) have odds ratio toward risk factors. On 
other hand, the respondents in control group have odds ratio toward normal level.
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Table (4) Correlation between obstetrical history and socio-demographical characteristics of respondents 
for both groups 

Obstetrical history

Age Education Occupation Geo

Case Con. Case Con. Case Con. Case Con.

Miscarriages 0.074 0.229 0.043* 0.019* 0.115 0.638 0.971 0.998

Stillbirth 0.529 0.131 0.223 0.787 0.073 0.000** 0.911 0.827

Deformities 0.424 0.464 0.656 0.422 0.997 0.500 0.232 0.782

Premature Deliveries 0.926 0.884 0.116 0.984 0.937 0.406 0.657 0.944

Unexpected Death 0.926 0.354 0.021* 0.152 0.486 0.739 0.163 0.527

Antiphospholipids 0.103 0.001** 0.213 0.703 0.815 0.559 0.521 0.669

*Correlation is significant at level 0.05  

** At level 0.01  

Thistable shows that there are significant correlation at level 0.01 between age and antiphospholipids for control 
group. As for education, there is correlation at level 0.05 between miscarriages and education for both groups, and 
between unexpected neonatal death and education for case group.

Table (5) Correlation between Obstetrical history and medical history for both groups

Obstetrical history Blood Trans  Hypertension  Diabetes

Case Con. Case Con. Case Con.

Miscarriages 0.527 0.353 0.166 0.227 0.680 0.227

Stillbirth 0.212 0.729 0.350 0.680 0.966 0.680

Deformities 0.182 0.000** 0.000** 0.000** 0.000** 0.000**

Premature Deliveries 0.558 0.309 0.428 0.723 0.891 0.723

Unexpected Death 0.524 0.683 0.681 0.887 0.572 0.887

Antiphospholipids 0.019* 0.797 0.021* 0.187 0.001** 0.187

*Correlation is significant at level 0.05 

** At level 0.01 l 

The results of table (5) shows that there are significant correlation at level 0.01 between blood transfer, 
hypertension and diabetes with deformities for both groups and with antiphospholipids for cases group at level 0.05.
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Table (6) Correlation between Obstetrical history items for both groups

Obstetrical 
history

Obstetrical 
history

Miscarriages Stillbirth Deformities Premature 
Deliveries

Unex-
pected 
Death

Antiphos-
pholipids

Case Con. Case Con. Case Con. Case Con. Case Con. Case Con.

Miscarriages 1 1

Stillbirth 0.517 0.302 1 1

Deformities 0.565 0.013* 0.993 0.633 1 1

Premature 
Deliveries 0.783 0.084 0.854 0.556 0.787 0.681 1 1

Unexpected Death 0.524 0.722 0.335 0.813 0.487 0.869 0.000** 0.839 1 1

Antiphospholipids 0.729 0.051 0.883 0.146 0.163 0.312 0.633 0.542 0.048* 0.791 1 1

*.Correlation is significant at level 0.05 

**At level 0.01 level

The results of table (6) shows that there are 
significant correlation at level 0.05 between miscarriages 
and deformities for control group. In addition, there is 
significant correlation at level 0.01 between premature 
deliveries and unexpected neonatal death for case group. 
Also, there is significant correlation at level 0.05 between 
unexpected neonatal death and antiphospholipids for 
case group. 

Discussion

This study was found that most of the participants 
were in the age group (21-25) (34% and 23.3%) for 
case and control respectively with statistical significant 
difference between groups (p = 0.001) (Table 1). This 
results almost were near to the result found in Kirkuk 
in the north of Iraq in 2013, they found that most of 
the participants were in age less than 30 years (12). It 
also reveals that the age range was (15-≥50) years with 
mean ± SD were 26.2 ± 6.9 for cases and 29.4 ± 7.9 
for control group, it’s also shows that there is statistical 

significant difference between groups (p = 0.001). Lt 
and Maj Found that there was notstatistical significant 
difference between groups (p = 0.181) between groups 
who had bad obstetrical history (13). That means there 
is difference between communities however, there was 
not difference between communities within the country.

According to the family income, the result of this 
table shows that the most participants in both groups 
have family income within range 401.000-800.000 IQD 
and there is statistical significant difference between 
groups (p = 0.001)(Table 1). At the same place in one 
study was conducted in 2016, the researchers were 
found that the mean average of monthly family income 
was IRD 529,000 (USD241) for the Experiment group 
and IRD 719,000 (USD694) for the Controlgroup (8). 
This is indicator to poor the situation of living style for 
those people.

For the educational level, it shows that most of 
the cases have secondary level of education (22.7%). 
While, the control group most of them have primary 
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level of education (36.7%) and there was not statistical 
difference between groups (p = 0.078)(Table 1). This 
results were agree with the result found in Kirkuk in the 
north of Iraq in 2013, they found that most of participants 
in both groups had low level of education (12). It also 
agree with result of another study was carried out at the 
same place in 2016, the found that both groups had low 
level of education (45.3% forExperiment and 37.1% for 
the Control group)(8).

Regarding to the occupations, most of the 
participants in both groups were housewives (94.7% for 
cases and 85.3% for control). It also shows that there 
was statistical significant difference between groups (p 
= 0.009)(Table 1). Aljumaili and Alsamarai at Kirkuk 
in 2013 found that same result, they found most of 
the participants were housewives in addition to results 
of Atheer and Titi in 2016 (12,8). This result found 
that same finding that been founded by Aljumailiand 
Alsamarai,2013; Ibadi and Hamedon, 2016 regarding 
to the geographical distribution of participants, most of 
the participants in both groups were living in urban area 
without any statistical difference between groups. 

According to the obstetrical and past medical 
history, the results of this study show that significant 
difference between two groups towards the cases group. 
It’s also found that the obstetrical history of cases group 
was more than control group. However, the past medical 
history for case group was more than control (Table 2). 

One study was conducted in Khammam, Andhra 
Pradesh, India in 2012 was agree with our study, the 
researcher were found that the abortion cases was the 
commonest form of pregnancy wastage (51.92%), 
followed by stillbirths (36.53%) and premature 
deliveries (7.69%). This result was significantly higher 
in the study group than that in the control group, 
and the seropositivity with toxoplasmosis played an 
important role in determining the foetal outcome (14). 
Another study was conducted in Egypton 2015 on 
pregnant women with toxoplasmosis. This study was 
found that the seroprevalence of pregnant women with 
toxoplasmosis was significantly different from that of 
normal pregnancy group (P<0.05). It also found that 
the infected women in relation to bad obstetric history 
showed that abortion was the commonest pattern of the 
pregnancy wastage (56.5%), this result is also agree 
with our results (15).

The results of this study show that the participants 
who have toxoplasmosis with obstetrical and medical 
history have risk factor to get miscarriages Odds 6.479 
(4.335 to 9.684) however, this situation was different 
for control Odds 0.135 (0.086 to 0.212). For stillbirth, 
deformities, premature delivers and unexpected 
neonatal death were also have risk factor for these items 
1.683 (1.354 to 2.093), 1.672 (1.301 to 2.148), 1.362 
(0.962 to 1.929) and 1.616 (1.027 to 2.543) respectively. 
However, for the control group were significant 
protective factors 0.413(0.222 to 0.769), 0.384 (0.159 
to 0.928), 0.653 (0.336 to 1.267) and 0.396 (0.068 to 
2.294) respectively (Table 2,3).The odds ratio for cases 
was risk factor for almost 7 items of 9 of obstetrical 
and medical history. However, for control group was 
protective factors.The study was conducted in Egypt on 
2015 on pregnant women with toxoplasmosis was found 
thatthere was significantly different between odds ratio 
values between groups (P<0.05) this result is also agree 
with our results (15).

Conclusion 

Most of the participants were in the age group (21-
25) years, have primary level of education and were 
housewives. 

Both groups have family income within range 
401.000-800.000 IQD. 

Most of the cases have miscarriages following by 
stillbirth, deformities and premature delivers. While, 
control group have miscarriages following by stillbirth 
and premature delivers. 

The odds ratio for cases was risk factor for almost 7 
items of 9 of obstetrical and medical history. However, 
for control group was protective factors.
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Abstract

Objectives: To evaluate the antidepressant activity of hydroalcoholic extract of  Morus alba leaves in 
mice after acute 7 days and 14 days of treatments by using two models of depression tail-suspension test 
(TST) and forced swim test (FST). Duration: Three months (September 2018-December 2018).Design: 
Observational study by using digital camera. Findings: The findings showed that the hydroalcoholic extract 
of Morus alba leaves at the doses of 200 and 400 mg/kg  significantly (P> 0.05 ) reduced the immobility 
times in both the tests(TS & FS) as  compared to control in both acute and after 14 days of treatments 
. The phytochemical analysis of hydroalcoholic extract of Morus alba leaves revealed the presence of 
alkaloids ,phenols ,flavonoids ,Tannins ,Saponins ,Steroids Glycosides and Coumarins.Conclusion: It can 
be concluded that Morus alba hydroalcoholic leaves extract have antidepressant effect in both acute and after 
14 days of treatment and there were dose dependent in increasing these effects. 

Keywords: Morus alba , antidepressant, Mice

Introduction 

Major depression is a mental disorder in psychiatric 
practice where that patient presents with one or two 
major symptoms sadness and anhedonia 1.Various 
drugs are available for treatment of depression but 
approximately two-third of depressed patients respond 
to the available treatments2, beside these drugs have 
unusual  side effects and the chronic use of these 
pharmacological agents that chemically synthesized 
is associated with serious adverse effects , therefore 
there is a need of alternative safe effective agents to 
treat and counteract these adverse effects 3.Now there 
is moving towards use of herbal compound as a choice 
of therapy instead of using the chemical agents 4.These 
drugs of plant sources have low side effects beside 
they are good source as antioxidants for attenuating 
diseases . Morus alba is one of these plants that has 
various pharmacological properties .The leaves and 
roots have been used as cathartic , analgesic , diuretic, 
antitussive and hypotensive 5.Decrease the levels of 
monoamine neuromediators and oxidative stress are 
important factors in the pathogenesis of neurological 

and neuropsychiatric disorders 6.The leaves of Morus 
alba are known to contain flavonoids like quercetin 
which render the antidepressant property7 and quercetin 
has also been shown to inhibit Catechol-O-Methyl 
Transferase (COMT) and monoamine oxidase (MAO) 
in brain 8.Certain resistant cases of depression which 
do not respond to modern remedies may respond when 
treated with herbal preparations beside the adverse 
effects of antidepressants can be overcome if alternate 
medicines are used .

Materials and Method

  The study was carried out in the Department of 
Physiology ,Biochemistry and Pharmacology , College 
of Veterinary Medicine ,University of Baghdad  . Adult 
male albino mice (Swiss strain) weighing 20-30 gm 
were obtained from the animal house of Iraqi Center of 
Cancer Research , Baghdad.The mice were included in 
the study housed at the animal house of the College of 
Veterinary Medicine , Baghdad under suitable conditions 
with a 12 hours light and dark cycle. They were fed with 
commercial pelleted chow and water ad libitum.They 

DOI Number: 10.5958/0973-9130.2019.00488.2 
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were allowed to acclimatize for these conditions for one 
week before beginning of the experiments . 

Hydroalcoholic leaves extract:

Freshly leaves of Morus alba L. collected from local 
trees of Baghdad ,Iraq during September and October 
2017 .The leaves were dried about (1-7) days in room 
temperature shade . The dried leaves were pounded to  
a fine powder by using an electrical grinder and kept 
in cleaned container .The plant leaves were classified 
previously in the Ministry of Agriculture , State Board 
for Seeds Testing and Certification in Abu-Gharib , 
Baghdad ,Iraq. The Morus alba leaves powder was 
extracted according to 9.

Phytochemical analysis of Hydroalcoholic leaves 
extract:

The phytochemical analysis of Morus leaves extract 
was done according to the method that described by 10.

 Drugs and Solutions :

Imipramine drug (NOVARTIS, India) was used 
.The standard solution of imipramine was prepared by 
dissolving 25 mg tablet in 25 ml distilled water to get 
a concentration of 1 mg /ml and given at a dose 10 mg/
kg orally 11.Methanol (Sigma chemical co. St Louis 
,USA), Distilled water , Morus alba leaves extract was 
given at doses of 200 mg/kg and 400 mg/kg 12. All the 
drugs were given to mice orally as a single dose once 
daily at a volume of 0.1 ml /10 gm B.W.

Experimental design:

The experiments were carried out during the light 
phase of the cycle and each animal was used only once 
.To evaluate the antidepressant activity of Morus alba 
leaves extract in acute study (7days) of treatment animals 
were divided into four groups ,five mice each .Group I 
(-ve control) was received distilled water. Group II (+ 
ve control) was received standard antidepressant drug 
imipramine at a dose of 10 mg /kg. Groups III and IV 
were received leaves extract at doses of 200 and 400 mg/
kg respectively .To evaluate the antidepressant activity 
of Morus alba leaves extract after 14 days of treatment 
, another different four groups of mice were used , five 
mice each which arranged as the same as that in the acute 
study . On the 7th and 14th days of treatment the mice in 
all groups after 30 minutes of drugs administration were 
tested in TST and FST.

Tail suspension test:

 The method was described by 13& 14.The test 
is one of the most widely used model for evaluating the 
antidepressant activity in mice which suspended by their 
tail will develop an immobile posture . Each mouse was 
given 1 trail that last 6 min .The immobility time was 
recorded as the main parameter.

Forced swim test:

  The forced swim test was developed by 15. 
Animals were forced to swim in a Plexiglas cylinder 
which filled with tap water at 22-23 Cº  to about 10 
cm height . After an initial 2 min . period each mouse 
assumed and typical immobile posture . A mouse was 
considered to be immobile when it remained floating in 
the water.The total immobility time was recorded during 
the next 4 min . of the total test duration of 6 min . Each 
mouse was used only once.

Statistical method: 

Data are presented as mean ± S.E. which were 
analyzed by using completely randomized design in 
factorial experimental (One-way) ANOVA SPSS packag 
(2008). A probability of (P> 0.05) was considered as 
significant differences 16.

Findings

    The percentage of extract that obtained was 27% 
.The phytochemical analysis of the extract revealed the 
presence of Alkaloids , Phenols , Flavonoids , Tannins 
, Saponins , Steroids ,Terpenoids , Glycosides and 
Coumarins ( table 1).

Table 1: Phytochemical analysis of the extract

No Phytochemical constituents Identification 
1 Alkaloids +++
2 Phenol +++
3 Flavonids +++
4 Tannins +++
5 Saponins ++
6 Steriods +
7 Terpenoids +
8 Glycosides +
9 Coumarins +
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Tail suspension test:

 The method was described by 13& 14.The test 
is one of the most widely used model for evaluating the 
antidepressant activity in mice which suspended by their 
tail will develop an immobile posture . Each mouse was 
given 1 trail that last 6 min .The immobility time was 
recorded as the main parameter.

Forced swim test:

  The forced swim test was developed by 15. 
Animals were forced to swim in a Plexiglas cylinder 
which filled with tap water at 22-23 Cº  to about 10 
cm height . After an initial 2 min . period each mouse 
assumed and typical immobile posture . A mouse was 
considered to be immobile when it remained floating in 
the water.The total immobility time was recorded during 
the next 4 min . of the total test duration of 6 min . Each 
mouse was used only once.

Statistical method: 

Data are presented as mean ± S.E. which were 
analyzed by using completely randomized design in 
factorial experimental (One-way) ANOVA SPSS packag 
(2008). A probability of (P> 0.05) was considered as 
significant differences 16.

Findings

    The percentage of extract that obtained was 27% 
.The phytochemical analysis of the extract revealed the 
presence of Alkaloids , Phenols , Flavonoids , Tannins 
, Saponins , Steroids ,Terpenoids , Glycosides and 
Coumarins ( table 1).

Table 1: Phytochemical analysis of the extract

No Phytochemical constituents Identification 
1 Alkaloids +++
2 Phenol +++
3 Flavonids +++
4 Tannins +++
5 Saponins ++
6 Steriods +
7 Terpenoids +
8 Glycosides +
9 Coumarins +

To evaluate the antidepressant activity of the extract 
, two models were used, tail suspension and forced 
swim tests in mice that were suspended by their tails or 
forced to swim in water from which they cannot escape 
and they will show a characteristic immobile postures 
which serve as screening models for antidepressants 
17. The results presented in table (2 and 3) which 
showed that in acute study the antidepressant activity 
of Morus alba leaves extract were compared with 
standard antidepressant drug imipramine and revealed 
a significant (P> 0.05) decreased in immobility times 
in both TS and FS tests at both doses of 200 and 400 
mg/kg of Morus alba leaves extract respectively which 
compared to (-ve) control. 

Table 2 : Effects of treatment with extract on 
immobility time ( TST) after 7 days of treatment:  

Groups Immobility time 
(Second) Mean± S.E.

I : Distilled water orally ( -ve 
control) 170.22 ± 7.96 C

II: 10 mg /kg of imipramine ( + ve 
Control) 90.20 ±1.15A

III : 200 mg/kg of extract 130.52 ±3.40B

IV: 400 mg /kg of extract 96.15 ±1.66A

Table 3:  Effects of treatment with extract on 
immobility time ( FST) after 7days of treatment :

Groups Immobility time 
(Second) Mean± S.E.

I : Distilled water ( -ve control) 100.33 ±1.72C

II: 10 mg /kg of imipramine ( + ve 
Control) 42.20 ±0.20A

III : 200 mg/kg of extract 80.40 ±1.42 B

IV: 400 mg /kg of extract 44.20 ±1.16A

    The findings after 14 days of treatment as shown in 
tables (4 and 5) showed the leaves extract at a dose 400 
mg/kg significantly (p> 0.05) decreased the immobility 
times (seconds) in both tests as shown in tables 4 and 5  
as compared to (-ve) control group. 

Table 4 : Effects of treatment with extract on 
immobility time ( TST) after 14 days of treatment: 

Groups
Immobility time 

( S e c o n d ) 
Mean± S.E.

I : Distilled water ( -ve control) 170,00 ± 8.67 C

II: 10 mg /kg of imipramine ( + 
ve Control)

55.21 ±3.00A

III : 200 mg/kg of extract 100.31 ± 5.30 B

IV: 400 mg /kg of extract 65.20 ± 3.42A

Table 5 : Effects of treatment with extract on 
immobility time ( FST) after 14 days of treatment: 

Groups
Immobility time 
(Second) Mean± 
S.E.

I : Distilled water ( -ve 
control)

92.20 ± 2.00 C

II: 10 mg /kg of imipramine ( 
+ ve Control)

33.22 ±0.88A

III : 200 mg/kg of extract 60.00 ± 2.30 B

IV: 400 mg /kg of extract 35.44  ±1.63A

Discussions

Depression is a dominant type of neuropsychiatric 
disorders 18.The disease is going to be the second 
cause of impairment by 2020 and the first by 2040 
according to the predicted by WHO 19 .On the basis 
of the clinical observation of depressive disorders and 
stressful life the TST and FST are the most widely used 
animal models which are specific to all major classes of 
antidepressants 20. In both tests the immobility reflect 
states of behavioral despair in mice which produced 
a condition that similar to human depression 21. TST 
has higher pharmacological sensitivity than FST 22 & 
23 . In the present study the results revealed that the 
administration of hydroalcoholic extract of Morus alba 
leaves at doses 200 and 400 mg/kg was effective as 
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antidepressant and these effects increase with increasing 
the dosage of extract which increase more after 14 days 
of treatment than in acute state and there were dose 
dependent decreased in immobility times with extract 
.Our work is an agreement with 7 & 24. However 25 
reported that the odor from the green leaves was shown 
to have serotonergic system mediated antidepressant 
activity in FST in mice and it has been reported to 
inhibit COMT and MAO enzymes in the brain.The 
results of phytochemical analysis revealed that extract 
contained alkaloids , flavonoids , tannins ,phenolic 
compounds, saponins terpenoids and glycosides which 
have antidepressant activity  26 &27

The exact mechanism of antidepressant activity of 
leaves extract is clearly  not known but the experimental 
studies showed that leaves contain flavonoids like 
quercetin which is 3,5,7,3,4-pentahydroxy flavone which 
is potent bioflavonoid present in various vegetables and 
fruits that inhibit COMT and MAO enzymes in brain 
which increases the concentrations of catecholamines in 
the synaptosomes and attenuates depression. 8

Oxidative stress is one of the mechanisms that 
involved in neuropsychiatric problems . Nitric oxide 
(NO) is one of free radicals that have role in stress and 
depression either by modulating the release of other 
neuromediators acting as a cellular communicator in 
plasticity and development or acting as a vasodilator 
in the regulation of blood flow 28.The changes of 
the neuronal nitric oxide synthase activity and the 
antioxidant systems in patients with affective disorders 
have been demonstrated29.Quercetin and other 
flavonoids are present in hypericumperforatum that 
inhibit NOS in blood and cerebral homogenate which 
involved in antidepressant effect of plant 30. Morus alba 
leaves extract contain flavonoids that possess significant 
radical scavenging property and decrease expression of 
nitric oxide synthase in the hypothalamus of diabetic rats 
may contribute to its antidepressant activity 31 & 32. 
It has also shown the antioxidative and antitherogenic 
protective effects in LDL-receptor –deficient mice 
33.Thus it may be possible that the extract in addition 
to inhibit COMT and MAO in brain , its antioxidant 
activity may responsible as antidepressant.

Conclusion 

   Leaves extract has significant antidepressant 
activity in both acute and after 14 days of treatment 

which compared to standard antidepressant drug 
imipramine and there were dose dependent in increasing 
these effects. Further studies are required in lab animals 
and in long periods of treatments to determine the exact 
mechanism of its antidepressant to potentiate our results 
and further studies in human may be needed to confirm 
the results of animal studies .
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Abstract

Recently, the occurrence of asthma and obesity has increased. In this study, the main aim is to examine 
if asthma and obesity are related.Samples which collected from patients who attended Chest Diseases 
Department, Al Zahraa Center for Asthma Allergy between August 2017 and April 2018. A total of 100 
individuals aged 6–73 with a mean age of  met the entry criteria.  In  this study the most common age of 
cases and control was <20 years which represents 68%  and 52% of study population respectively . Mean 
of body mass index was observed in asthmatic patients (23.85±6.248) when compared to non -asthmatic 
subjects (25.68±5.744), with no association (p-value= 0.091). A significant association  was found between 
asthmatic patients when they were compared with that of control groups (p= 0.000) for all Spirometrical  
results.Obesity show not significant decrease in asthmatic patients as compared to healthy control group.All 
spirometrical result  show highly significant decrease in asthmatic  patients as compared to healthy control 
group .

Key words : Asthma, obesity, Spirometry, expiratory volume, vital capacity

Introduction

The occurrence of asthma and obesity was increased 
recently in spite of the development of public health care 
in United States (1). A correlation between obesity and 
asthma was suggested because of their prevalence (2). 
Age-adjusted occurrence data taken from the National 
Health and Nutrition Examination Survey indicated 
that 65 of adults in US are experiencing obesity, with a 
rise of 10 percent from 1988–1994 to 1999–2000 (3,4). 
Even though that asthma is not as much widespread as 
obesity, it have an effect on about 7 percent of adults in 
United States (5). A lot of cross-sectional epidemiologic 
researches indicated a modest relation between 
prevalent asthma and obesity (6–9). Through the use of 
varying obesity definitions, the relative risk regarding 
asthma in obesity range from 1.0 (no influence) to 3.0(6, 
8, 9). Nevertheless, although that these studies regularly 
control for confounding through diet, age, social and 
economic status, and levels of activity, causation in 
the relation between asthma and obesity could not be 
concluded decisively from only the cross-sectional data. 
Even though that a lot of researchers have explained 

these data for suggesting that the risk of asthma 
increases by obesity, one might not exclude that asthma 
could influence obesity, possibly because of inactivity or 
systemic corticosteroid side effects(10). The main aim 
of this study has been examining the correlation between 
the severity of asthma and BMI in Al Zahraa Center for 
Asthma Allergy through the use of asthma definitions of 
US National Heart Lung and Blood Institute (NHLBI) 
1997 Asthma Management guidelines (11).

Method

Study Design: Case- control study depend on 
comparison between cases (asthmatic patients) and 
control (apparently healthy). A total of 100 patients and 
healthy subjects were studied, 50 asthmatic patients 
compared with 100 healthy subjects.

Study Place:  The study was conducted in Chest 
Diseases Department, Al zahraa Center for Asthma 
Allergy in Al-Karch directorate in Baghdad city  

Study Duration: The study duration was over the 
period extended  from the 1st August 2017 to 1st  of 

DOI Number: 10.5958/0973-9130.2019.00489.4 
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April 2018 .           

Sampling Design : All asthmatic patients (26 
females and 24 males) who attended Chest Diseases 
Department, Al zahraa Center for Asthma Allergy in Al-
Karch directorate in Baghdad city in the study settings 
during the study period were included. Their ages ranged 
from 6 to 73 years.

Inclusion criteria :All asthmatic patients who 
attended to the study center .  All age groups, and both 
gender

Exclusion criteria : They had to have no history of 
cigarette smoking and no evidence of primary restrictive 
lung disease were excluded

The Control group : Apparently healthy control 
group attending the study center. Cases and controls 
were collected from the center at the same day.

Sampling methods : Asthmatic patients constitute 
the target population of the study. The collection of the 
cases was done by working for about five  hours per day 
for four days per week during the study period.

Data Collection : Data collection was done  after 
getting  the verbal agreement from the asthmatic 
patients to asking them  by direct interview through the. 
The questionnaire was prepared depending on literature 
of previous studies, The target control to case ratio was 
1 to 1. Data collection for cases was done through four 
days in the week and spending about four hours per day. 
The main items included in the questionnaire form are : 
gender , family history of asthma, weight, height . 

Classification of asthma severity based on symptoms 
and asthma therapy as recommended. Asthma control 
was assessed according to the criteria of the Global 
Initiative for Asthma to identify controlled, partially 
controlled, or uncontrolled asthma. Adults who had 
a diagnosis of asthma made by a pulmonologist were 
included in the study. All subjects were subjected to the 
following:

– Complete medical history.

– Routine laboratory investigations.

– Spirometry: performed for each subject (forced 
vital capacity (FVC), forced expiratory volume 
in 1(FEV1) , FEV1/FVC ratio) using Geratherm 
Respiratory GmbH Blue Cherry V1.2.2.1 with a built-

in computer. Each subject performed at least three 
spirometry maneuvers and the highest values were 
chosen. The test was repeated 20 min after inhalation 
of 4 puffs of salbutamol. Each puff contains 100 mcg 
salbutamol.

– Body mass index BMI was calculated for 
asthmatic patient  and  apparently healthy control group.  
Weight (kg) and height (meter2) was measured by  using 
suitable Scales . Children and teen were classified into 
subgroups according to their BMI(12).

Weight Status 
Category Percentile Range

   Underweight Less than the 5th percentile

   Healthy weight  5th percentile to less than the 85th 
percentile

   Overweight     85th to less than the 95th percentile

   Obese     Equal to or greater than the 95th 
percentile

Adults were classified into subgroups according to 
their BMI(13).

Category BMI ( Kg/m2)

Under weight < 18.5 kg/m²

Normal weight 18.5-24.9kg/m²

Over weight 25-29.9kg/m²

Obesity ≥ 30kg/m ²

Statistical Analysis :  The information for each case 
transferred into code sheet and data entry was done 
using computer and statistical analysis was done using  
SPSS( Social Package of Social Science ) package 
version 24 the approach to data consists of descriptive 
and analytic statistics .  Chi-square test (X2); this 
statistical method was used to determine the significant 
statistical association between variables with results 
being considered as statistically significant when a 
p-value was (< 0.05).Fisher exact was used when Chi 
–squared test was not suitable.

Findings

Figure (1) shows that male 52% of asthmatic 
patients and female 48%.and this in disagreement with 
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previous study in America, the prevalence of male was 48.6 (14)

Figure (1) Distribution of asthmatic patients according to gender.

Table (1) shows that in this study the most common age of cases and control was <20 years which represents 68%  
and 52% of study population respectively  and the second highest percentage was 22% and 32% of study population 
with >40 years respectively  , the result recorded that the mean age (22.200±16.2945) was among asthmatic patients 
, whereas the mean age (28.240±18.9258)  among control group. This results  was  in disagreement with the Turkish 
study, that indicated the mean age of patient was (43.86±13.18). This study suggested that most patients were young  
people(15) . The disease increase can occur at any age, but develop in adult before the age of 20 years

Table (1) Distribution of Studied  Sample  according to  Age.

Age Case Control Total p-value

No. % No. %

<20 years 34 68.0 26 52.0 60 0.261

20-40 5 10.0 8 16.0 13

>40 years 11 22.0 16 32.0 27

Mean±SD (Range) 22.200±16.2945 28.240±18.9258

Table ( 2 ) demonstrates  the association between asthmatic patients and healthy subjects ,  cases with history 
of  asthma constitute 54% , while only  5% in  control with history of  asthma. The association between two groups 
are highly significant  (p= 0.000).  This finding is incompatible with Olufemi  O et al  who found that only  7.3% of 
patients  have family history of asthma (16).

Table (2)Distribution of Studied  Sample  according to  family history.

Family history Case Control Total p-value

No. % No. %

Yes 27 54.0 5 10.0 32 0.000

No 23 46.0 45 90.0 68
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The current study results revealed that34% of cases and 32% of controls are having a BMI ≥ 30. While 32% 
of cases and 22% of controls have normal weight (BMI < 25). In addition, 24% of cases and 42% of controls 
found having  Over weight  with no significant finding (P-value =0.091).   Mean of body mass index (BMI) was 
observed in asthmatic patients (23.85±6.248) when compared to non- asthmatic subjects (25.68±5.744).In present 
study,  these findings were lower than that of  HaticeEylülBozkurtYılmaz et al, who mentioned that mean of BMI 
was (29.72±3.98) asthmatic patients  in comparison with healthy control group(15).  In addition, the finding of the 
present study were similar to a previous Turkish study which showed that a non-significant difference (p<0.167) 
when compared between in asthmatic patients  and  control group. Table (3).

Table (3) Distribution of Studied  Sample  according to  BMI.

BMI Case Control Total p-value

No. % No. %

Under weight 5 10.0 2 4.0 7 0.091

Normal weight 16 32.0 11 22.0 27

Over wt. 12 24.0 21 42.0 33

obese 17 34.0 16 32.0 33

Mean±SD (Range) 23.85±6.248 25.68±5.744

     From 50 Patient enrolled in current study 39 were uncontrolled asthma  (78%) and 11 were controlled asthma 
(22%).  ( Figure 2)

Figure (2): Distribution of asthmatic patients according to asthma control

Data illustrated in table (4) showed the distribution of study groups according to skin test  which showed that 
47(94%) of cases have positive results.  A significant association  was found between asthmatic patients when they 
were compared with that of control groups (p= 0.000). Finding of our study were higher than other study done by 
S Quirce et al. in Spain . who found 54.2% patients with positive skin test results. In current results of asthma, 
association  was revealed between two groups  (p= 0.00)(17).
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Table (4)Distribution of Studied  Sample  according to  skin test.

Skin test Case Control Total
No. p-value

No. % No. %

Yes 47 94.0 0 0 47 0.000

No 3 6.0 50 100 53

Table (5) In this study asthmatic patients  who 
have FEV1 less than 4 were 100%, while control group  
who have FEV1 less than 4 were 42% . A significant 
association  was found between asthmatic patients 
when they were compared with that of control groups 
(p= 0.000). Mean levels in the asthmatic patients were 
(2.003±.2340)  and control subjects were (3.930±.0886).  
Similarly, Dr.GurunathBirajdar et al demonstrated 
significantly difference of FEV1 in asthmatic patients 
when compared with that in healthy controls(mean 
1.23±0.72 of asthmatic patients and mean of control 
2.37±0.57 )(18).

Also, this table shows  the association between 
two groups in concerning to FVC ,  asthmatic patients  
who have FVC less than 5  constitute 100% , while 
control group who have FVC less than 5 constitute 
28% . A significant association  was found between 
asthmatic patients when they were compared with 

that of control groups (p= 0.000). Mean levels in the 
asthmatic patients were (3.576±..3668)  and control 
subjects were (4.972±.0454).  These results do agree 
with  Dr.GurunathBirajdar et al, who found significant 
difference in asmthatic than in non-asthmatic (mean 
1.71±0.78)and 2.59±0.63), respectively, (p=0.001)(18).

In this study asthmatic patients  who have FEV1/ 
FVC represent  the highest percentage which constitute 
100% , while in control group were 42%. A significant 
association  was found between asthmatic patients 
when they were compared with that of control groups 
(p= 0.000). Mean levels in the asthmatic patients 
were (55.640±7.5180)  and control subjects were 
(1.580±.4986).Our study agreed with Erick Forno et 
al, who reported that significantly difference of FEV1/
FVC  in asthmatic patients when compared with that in 
healthy controls (19).(Table 5).

Table ( 5): Spirometrical  results  for asthmatic Patients and Control Group.

Spirometry 
values Case Control Total p-value

No. % No. %

FEV1 <4 50 100 21 42.0 71 0.000

≥4 0 0 29 58.0 29

Mean±SD (Range) 2.003±.2340 3.930±.0886

FVC <5 50 100 14 28.0 64 0.000

≥5 0 0 34 62.0 34

Mean±SD (Range) 3.576±..3668 4.972±.0454

FEV1/FVC  ratio <80 50 100 21 42.0 71 0.000

≥80 0 0 29 58.0 29

Mean±SD (Range) 55.640±7.5180 1.580±.4986
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Conclusion

Current study shows that asthma is more common 
in patients under twenty years old. Obesity show not 
significant decrease in asthmatic patients as compared 
to healthy control group. Spirometrical changes are 
common in asthmatic  patients .All spirometrical result 
show highly significant decrease in asthmatic  patients 
as compared to healthy control group .

Ethical clearance: Permission fromChest Diseases 
Department, Al zahraa Center for Asthma Allergy in 
Al-Karch directorate were attainedbefore starting the 
study. All the participants gave verbal consentwith 
confidentiality of participants’ identification
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Abstract

Background : Burn infections was the most important caused mortality  and morbidity in Iraqi hospitals , 
which caused by gram positive and negative bacteria.

Material and methods collected  151 wound swab and serum from  burn patients  during  the period  from 
January – April  2019 in Al-Kindy Hospital (Baghdad ), all swab were  inoculated on ( McConkey and blood) 
agar and incubated aerobically  overnight at 370C ,and identified isolated of bacteria by Vitek system, also  
determinate the level of  both interleukin -6 and interleukin -1 beta by Elisa. Results in current study showed 
male of burn patients  (70.8% ) ore than female (29.2), as well as control   group. Burn patients was more in 
age group (1-15)as percentage (31.8% ) ,followed by (15-30) years as ( 29.2%), but more bacterial isolated 
in age group (15-30) years as (36.2%), followed by (45≤ ) years as (25.5%),whilst low percentage (17.0 %) 
in age group (1-15), Single bacterial isolate (61.5%) more than Mixed bacterial isolate(38.5%), also results 
of current study showed Gram negative bacteria(74%) more isolated from burn infection than Gram positive 
bacteria(26%).More bacterial isolate as Single Bacterial isolate were Pseudomonas aeruginosa (923%), 
followed  both Klebsiella pneumoniae and E.coli as (18.4 and 18.0 ) % respectively , whilst bacterial isolate 
as mixed Bacterial isolate were Pseudomonas aeruginosa + E.coli(4%) , increased level of Interleukin- 6 in 
sera of burn infected patients (1.3 ± 0.51) compare to healthy control  (0.44 ± 0.20) (p <0.001), whilst no 
significant (p >0.05 )for level of Interleukin-1B in sera of patients (0.70 ± 0.30) and healthy control  (0.190 
± 0.019).conclusion Male of burn patients  more than female also more bacterial isolated in age group (15-
30) years  followed by (45≤ ) years , so single bacterial isolate more than Mixed bacterial isolate. and gram 
negative bacteria more isolated from burn infection than Gram positive bacteria. as well as more bacterial 
isolate as Single Bacterial isolate were Pseudomonas aeruginosa , followed  both Klebsiella pneumoniae 
and E.coli, whilst bacterial isolate as mixed Bacterial isolate were Pseudomonas aeruginosa + E.coli , also 
increased level of Interleukin- 6 in sera of burn infected patients (p <0.001), whilst no significant (p >0.05 )
for level of Interleukin-1B.

Keywords : interleukin -6 ; interleukin -1 beta , bacterial burn infections; Al-Kindy hospital.

Introduction

Burn infections is most common causing mortality 
after burn injury(1;2). Burn infection is an most 
important problem in many Iraqi hospitals , because 
the burn wounds can be contaminated with dangerous 
pathogenic bacteria( gram positive and negative ), and 
causing mortality  and morbidity(3),  In  the developing 
countries  more than75% of mortality associated with the 

burn infection which related to the the toxemia (4) .most 
soure of contaminated burn wound were  endogenous as 
microbiota (normal flora) or contaminated  by exogenous 
as hospital environment ; dressing devices(5; 6) . 
Infection can be defined as the presence of high counted 
(more than 105 bacteria /g of the tissue) in scab and burn 
wounds , so two types of bacteria can be cause burn 
infection as both gram (positive and negative) bacteria , 
,but G- Bacteria more causing burn infections(7; 8 ;3) .

DOI Number: 10.5958/0973-9130.2019.00490.0 



 Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4        1362       

Material and Method

  During  the period  from January – April  2019 
collected  151 wound swab and serum from  burn 
patinas  in Al-Kindy Hospital (Baghdad ), all swab were  
inoculated on McConkey and blood agar (Himedia, 
India),then incubated overnight at the 370C ,  Bacterial 
pathogens were identified by Vitek system. so the 
detrminated Level of both interleukin -6 and interleukin 
-1 beta by Elisa kit ( Raybiotech - U.S.A).

Finding

Table (1) Frequency Burn patients  and Control 
( Healthy) according to gender

Study 
group Gender Total

No.(%)

Male Female

No. % No. %

Patients 107 70.8 44 29.2 151(100)

Control
( Healthy) 30 60 20 40 50(100)

In this table appearance male of burn patients  (70.8% ) 
ore than female (29.2), as well as control   group.

Table (2) Frequency of Bacterial  isolate 
according to age of Burn patients  

Age group Burn 
patients

Bacterial  
isolated

No. % No. %

1-15 48 31.8 8 17.0

15-30 44 29.2 17 36.2

30-45 29 19.2 10 21.3

45≤ 30 19.8 12 25.5

Total 151 100 47 100

Burn patients was more in age group (1-15)as 
percentage (31.8% ) ,followed by (15-30) years as ( 
29.2%), but more bacterial isolated in age group (15-
30) years as (36.2%), followed by (45≤ ) years as 
(25.5%),whilst low percentage (17.0 %) in age group 
(1-15)( table 2).

Table (3) bacterial isolate from burn infections

Bacterial isolate No. %

Single bacterial isolate 8 61.5

Mixed bacterial isolate 5 38.5

Total 13

Types of bacteria No. %

Gram positive bacteria 13 26

Gram negative bacteria 37 74

Total 50 100

Table (3) showed the Single bacterial isolate (61.5%) 
more than Mixed bacterial isolate(38.5%), also results 
of current study showed Gram negative bacteria(74%) 
more isolated from burn infection than Gram positive 
bacteria(26%).

Table (4) Single and Mixed Bacterial isolate from 
burn infections

Bacterial isolate No. %

Pseudomonas aeruginosa 11 23

Klebsiella pneumoniae 9 18.4

E.coli 7 18.0

Staph.aureus 6 12.0

Coagulase-negative staphylococcus 4 8.4

Acinetobacter baumannii 3 6.2

Enterobacter cloacae 1 2

staph.aureus+ Klebsiella pneumoniae 1 2

staph.aureus +Pseudomonas aeruginosa 1 2

E.coli +Pseudomonas aeruginosa 2 4

Pseudomonas aeruginosa + Klebsiella 
pneumoniae 1 2

staph.aureus+E.coli 1 2

Total 47 100

More bacterial isolate as Single Bacterial isolate 
were Pseudomonas aeruginosa (923%), followed  both 
Klebsiella pneumoniae and E.coli as (18.4 and 18.0 ) % 
respectively , and Coagulase-negative staphylococcus 
as percentage (8.4%),whilst bacterial isolate as mixed 
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Bacterial isolate were Pseudomonas aeruginosa + E.coli(4%) , while all isolated of Klebsiella pneumoniae + staph.
aureus, Pseudomonas aeruginosa + staph.aureus, Pseudomonas aeruginosa + Klebsiella pneumoniae and staph.
aureus+E.coli respectively as (2%)( fig.1). 

Figure ( 1): percentage of bacterial isolated 

Table (5) level of interleukins in both control and study groups

Interleukin
level

Patients
( m. ±S.D)

Control
( m. ±S.D) P_value Significant

IL-6 1.3 ± 0.51 0.44 ± 0.20 p <0.001 High significant

IL-1B 0.70 ± 0.30 0.190 ± 0.019 p >0.05 Non significant

 Result of table ( 5) showed increased level of 
Interleukin- 6 in sera of burn infected patients (1.3 
± 0.51) compare to healthy control (0.44 ± 0.20) (p 
<0.001), whilst no significant (p >0.05 )for level of 
Interleukin-1B in sera of patients (0.70 ± 0.30) and 
healthy control (0.190 ± 0.019).

Discussion :

   Current study presented Male of burn patients  
more than female , Many previous reported , that confirm 
these results as (9) also (10) who Showed burn infections 
in Male patients (64.4) % more than females (35.6) % 
,as well as Hager et al., 2018 showed high infected in 
male (64.9) % compare to (26%) female patients (20%)

(16), whilst in India ,  Rajupt et al., Showed females 
who have burn infections (60 )% more than male (40 )% 
(12), Also in this results showed the burn patients was 
more in age group (1-15)years  ,followed by group (15-
30) years, Which correspond to the results of Ghaffar 
et al., 2002  , who explained found in his study highest 
percentage of burn infections in age groups (10-20) 
years (13), But the results of this study came in conflict 
with Rajupt et al.,  who showed the lowest percentage 
(12.2%) of burn infections  was found within age group 
( 5-15) years(12).

The current study showed that gram positive  
bacteria were less isolated than negative gram bacteria 
from patients of burn infections , as well as more bacterial 
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isolate as Single Bacterial isolate were Pseudomonas 
aeruginosa , followed  both Klebsiella pneumoniae and 
E.coli, whilst bacterial isolate as mixed bacterial isolate 
were Pseudomonas aeruginosa + E.coli. also in Pakistan 
study showed incidence of gram positive bacteria less  
than gram positive bacteria(14;3;15) .

  The results of the study were fully consistent with 
(3; 16;17) findings, who  showed that most predominant 
bacteria  which isolated from burn infection was 
Pseudomonas sp. bacteria associated with this infections. 

Most chief causing burn infection was  
Staphylococcus aureus (18) , but Pseudomonas 
aeruginosa is most frequency pathogenic bacteria 
causing sepsis and leading to burn-linked death (3; 
19;20) and can conceders important bacteria causing 
invasive burn wound invasion(42.6)% and only (11.3) 
% of cases of burn causing by Escherichia coli  (21) .

Al-Barzinji and Khaleel ,2016Increased level of 
Interleukin- 6 in sera of burn infected patients compare 
to healthy control (25) , whilst no significant (p >0.05 )
for level of Interleukin-1B in sera of patients and healthy 
control  (0.190 ± 0.019). The results of this study were 
consistent with results of the researchers’ Hager et al., 
2018, who showed all burn infected patients  have 
increased levels of IL-6 (22). Kowal-Vern et al., 1994  
explained that increased levels of interleukin - 6 levels 
as percentage(  > 40 %) in burn patients with increased 
size of burn(23) , but IL-1 beta appear as poor indicators 
of  prognosis during burn infections(24) ,this result were 
confirm with (25) Who showed no significant (P>0.05)  
in level of( IL-1β)  in burn patients compare to  control .

 Conclusion 

Male of burn patients  more than female also burn 
patients was more in age group (1-15) ,followed by 
(15-30) years , but more bacterial isolated in age group 
(15-30) years  followed by (45≤ ) years ,whilst low 
percentage in age group (1-15).

Single bacterial isolate more than Mixed bacterial 
isolate.

Gram negative bacteria more isolated from burn 
infection than Gram positive bacteria.

More bacterial isolate as Single Bacterial isolate 
were Pseudomonas aeruginosa , followed  both 
Klebsiella pneumoniae and E.coli, whilst bacterial 

isolate as mixed Bacterial isolate were Pseudomonas 
aeruginosa + E.coli.

Increased level of Interleukin- 6 in sera of burn 
infected patients compare to healthy control , whilst no 
significant (p >0.05 )for level of Interleukin-1B in sera 
of patients and healthy control  (0.190 ± 0.019).

Ethical Clearances : The consent of the patient has 
been taken in the hospital .

Conflict of Interest : Non 
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Abstract

Phoenix dactylifera L or tree of the Date palm is common in North Africa and the Middle East such as 
states of the Arabian Gulf states including the Iraq. As our knowledge there are no research had studied 
the anti-inflammatory effect of the ethanol extract of palm tree heart. Therefore, our study focus on an 
investigating its anti-inflammatory effect in vivo. The anti-inflammatory effect is estimated by using an 
acute inflammatory model such as egg albumin induced paw oedema and chronic inflammatory model such 
as cotton pellet induced granuloma as well as detection of total phenols. The current study demonstrated that 
ethanolic extract of the heart of date palm has a strong anti-inflammatory effect, in both models its exhibited 
anti-inflammatory effect in a dose and time-dependent manner. 

Key words: Heart of Date Palm,  Total phenols, Anti-inflammatory, ethanol extract.

Introduction

The inflammation is a complicated biological 
process response of tissues to invasion by pathogens, 
antigenic reactions, physical, chemical or traumatic 
injury. The complicated process of inflammation and 
inflammatory mediators induce and intensify of many 
diseases[1]. The non-steroidal anti-inflammatory drugs 
have great benefits in the treatment of many diseases 
such as musculoskeletal disorders, osteoarthritis and 
rheumatoid arthritis and however long use of these 
drugs causes negative side effects such as fluid retention, 
nausea, gastric disorder and bleeding[2]. Hence, new 
anti-inflammatory drugs without side effect are required 
as an alternative therapy to NSAIDs. Alternative 
medicine is using many herbs and medicinal plants for 
treatment of inflammation. Phenolic compounds is one 
of the essential constituents in many plants responsible 
for their inflammatory activity. The palm family have 
(2400) species and (183) genera. Most common palm 
tree are peach, nut, coconut and date[3]. Phoenix 
dactylifera L is the scientific name of date palm tree 
that cultured in many countries in Middle East such as 
Iraq[4]. Antioxidant effects and phenolic composition 
were confirmed in several reports[4][5][6]. Movahed 
et al. [7] reported that the heart of Iranian palm has 
high nutritional values and it composed from minerals 
(Fe, Zn, P, Mg, Ca, Mn, Na, and K), crude fiber and 

unsaturated fatty acids. Also Shimizu et al. [8] studied 
the phenolic compounds and polypherol oxidase activity 
in the heart of a palm tree. This current study focus on 
the evaluating the anti-inflammatory and analgesic 
effect of the heart of Iraqi palm tree in vivo for the first 
time in country.  

Materials and Method

Preparation of Heart of Palm Samples:

Heart of palm tree was provided from the local 
market in Baghdad, Iraq. The sample is cleaned and 
removed all depress and freeze-dried. The dried material 
was pass through 60 mesh sieves and stored in bottle 
and kept at 4 ̊C until used.

Sample Preparation:

Freeze-dried samples were filtered by sieved (200 
mm) and stored at plastics bags. Preparation of samples 
was done by adding 200 mg of samples in a beaker 
with HNO3 (2 ml), HCl (6 ml) and HF (2 ml). Then the 
samples were heated on the plate at (110-120) ̊C for forty 
minutes. Then filtered by filter paper then transferred to 
cleaned flask and deionized water was added.

Reagents:

2,2-dyphenyl-picrylhydrazyl, Gallic acid and 

DOI Number: 10.5958/0973-9130.2019.00491.2 
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Folin-Cioalteau’s phenolic were provided from (Sigma 
company, USA), All reagents were analyzed properly.

Preparation of the Extracts:

Ten gram of extract powder mixed with 100 ml 
ethanol (75%) with continuous shaking  for (24 hr) 
at (30) ̊C. The final product were filtered by whatman 
No. 1 filter paper and the final liquid were analyzed for 
phenolic constituents, analgesic and anti-inflammatory 
effect. Samples were analyzed in triplicate.

Total Phenol Determination:

Estimation of the polyphenol compounds were 
done by using Folin  Ciocalteau phenol reagent depends 
on the protocol of Xu and Chang[9]. 

Animal:

Swiss albino mice weighed (25-30gm) and adult 
Wistar rats weighed (150-200gm) of both sexes provided 
from the faculty of veterinary medicine, Baghdad 
university. They were housed in metal steel cages and 
acclimatized in the laboratory for (7) days before the 
experiment began. Animals had free access to water and 
food. 

Analgesic activity evaluation:

Heat pain test:

  The hot plate was used to induce pain in mice and 
measure of the response latencies[10]. Hot plate was set 
up at (40±2) Co, the animals were put in a beaker on 
the heated surface. Furthermore, the time was recorded 
between the placement and shaking or licking of the 
paws or jumping as the response latency index. Each 
35 seconds, the hot plate were stopped automatically 
to prevent any damage. The rats were divided into five 
groups, and six rats for each group then fasted for (24) 
hour and allowed access to water supply. The first group 
was the negative control and was given normal saline 
(1) mL/kg. The second, third and fourth Groups were 
injected intra-peritoneally (i.p) by the extract (50, 100 
and 200) mg/kg, respectively, but the fifth group was 
given meloxicam (0.6) mg/kg (i.p) 30 minute before 
putting the animals on hot palate. 

Anti-inflammatory test:

Two experiments were used to evaluate the anti-
inflammatory effect of the extract. 25 Wistar rats (male 

and female) weighed (150-200) gram were randomly 
distributed into 5 groups, each group had 5 rats. Animals 
were overnight deprived and fasted from water and food 
prior the experiments.

Egg albumin-induced paw oedema in rats:

The method of [11][12] were used in our study to 
induce paw oedema. Three different doses (50, 100 and 
200 mg/kg) of Palm heart extract were prepared and 
injected (i.p) and the dose (0.6 mg/kg) of meloxicam 
was also prepared  and injected i.p. While the control 
group provided with  1mL normal saline. Inflammation 
of hind paw was induced by injecting undiluted egg 
albumin (0.1) ml in the subplanar surface of the right 
hind paw of rats. The right hind paw volumes of the rats 
were taken on the principle of volume displacement by 
using LETICA Digital Plethysmometer immediately 
before the experiment and at one hour intervals after the 
injection of egg albumin for five hours. Size of oedema 
was assessed at every interval based on the differences 
in volume of oedema after injection of egg albumen 
and zero time (Vt –V0). Moreover, the percentages of 
oedema inhibition were also recorded for all treated 
groups.  

Cotton-pellet induced granuloma: The method of 
Winter and Porter with slight modification was used to 
study  chronic inflammation[13]. The granuloma tissue 
formation was calculated thus:

Tc-TtTc×100

Tc represents granuloma tissue weight in the control 
group

Tt represents granuloma tissue weight in the treated 
group.

Statistical Analysis

The results were expressed as Mean±SEM. 
Statistical analysis was done using two way ANOVA 
test using SAS software [14].

Findings

Total Phenols and Flavonoids:

Total phenolic of date palm heart samples were 
47.14 (mg GAE/100g extract). 
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Effect of palm heart extract on thermally-induced 
pain in mice

The extract showed a dose-dependent effect on 
heat pain test in mice. Pain inhibition was significant 
(P<0.05) comparing to the control (Table 1).

Table 1: Analgesic effect of Palm heart extract on 
hot plate test (mean±SE) 

Groups Dose (mg/
kg)

Reaction time 
(sec)

Inhibition 
(%)

Control 1ml/kg 2.25±0.21d

Extract 50 5.86±0.15c 14.30

Extract 100 7.69±0.12c 25.61

Extract 200 14.45±0.05b 68.23

Meloxicam 0.6 17.36±0.11a 92.92%

Values represent mean ±S.E , n=6

Different small letters mean significant (P< 0.05) 
results between different doses of extract and drug.

Anti-inflammatory effect of the palm heart in 
reducing the oedema induced by egg albumin

The extract of the heart of palm (50,100 and 200 
mg/kg) showed weak anti-inflammatory activity at doses 
50 and 100 mg/kg. While the dose 200 mg/kg exert a 
considerable inhibition of the oedema formation induced 
by egg albumin when compared with group treated with 
meloxicam (0.6 mg/kg) which was showed a highest 
reduction in oedema. Results showed no significant 
changes in oedema reduction during the hour 1 and 2 
except in meloxicam showed an obvious reduction. 
While the palm heart extract at doses 100 and 200 mg/
kg exert considerable reduction in oedema volume after 
the hour 4 comparing to control group and group treated 
with 50 mg/kg did not showed any changes during the 
5 hours. Table (2) demonstrates the differences between 
oedema size before and after treatment in all groups. 

Anti-inflammatory effect of the palm heart extract 
in reducing the granuloma induced by the cotton-pellet

The  palm heart extract (50,  100  and 200 mg/
kg  b.w)  significantly  reduced  the  cotton  pellet induced 
granuloma tissue formation in the rats. (figure 1). The 
reduction in granuloma tissue formation recorded for 
the palm heart extract doses were found to be lower than 
that obtained for meloxicam (0.6 mg/kg). 

Table 2: Effect of the ethanolic extract of palm heart on egg albumin-induced paw oedema in rats.

Treatment Dose (mg/
kg)

Time interval 
(hr)
1 h 2 h 3 h 4 h 5 h

Normal saline 
(Control) 1 mL/kg 0.45±0.05

A a
0.58±0.15
A a

0.62±0.02
A a

0.55±0.01
A a

0.42±0.01
A a

Palm heart 
extract 50 Paw oedema 

changes (ml)
0.52± 0.02
A a

0.68±0.04
 A a

0.56±0.03
A a

0.45±0.02
A a

0.38±0.04
A a

% inhibition of 
oedema 
21.73 18.81 24.77 27.54 21.14

Palm heart 
extract 100 Paw oedema 

changes (ml)
0.66± 0.01
A a

0.58±0.03
A a

0.42± 0.07
A a

0.22±0.04
B b

0.18±0.06
B b

% inhibition of 
oedema 
26.08 24.09 30.66 56 58.7

Palm heart 
extract 200 Paw oedema 

changes (ml)
0.59±0.03
A a

0.52±0.05
A a

0.46±0.04
A b

0.18±0.05
B c

0.11 ±0.01
B c
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% inhibition of 
oedema 

35.86 40.9 50 67.27 73.8

Meloxicam 0.6 Paw oedema 
changes (ml)
0.62±0.07
A a

0.28±0.09
B b

0.17±0.02
 B c

0.14±0.03
B c

0.10± 0.02
B c

% inhibition of 
oedema 
32.6 44.09 65.83 72.72 73.9

Values represent mean ±S.E , n=5

Different capital letters mean significant (P<0.05) results between doses of extract and drug .

Different small letters mean significant (P< 0.05) results between hours.

Figure 1: Effect of the ethanolic extract of palm heart on cotton pellet granuloma. 

Cont... Table 2: Effect of the ethanolic extract of palm heart on egg albumin-induced paw oedema in rats.

Modern researchers focus on research that related to 
the inflammation because of significant complications 
of inflammatory diseases in human and animal. The 
plant could use in the treatment of inflammatory 
diseases because of its potential great therapeutic and 
cheapness without a negative side[15]. Our work focus 
on an estimation of analgesic and anti-inflammatory 
effect of palm heart extract by using several models. 
Based on our knowledge there was no previous reports 
studied the anti-inflammatory and analgesic activity of 
the heart of palm tree, and this work may be the first 
time conducted in Iraq. The heart of the palm tree 
have great effects due to it contain large amounts of 
phenolic substances; wherever phenolic compounds 
have an anti-inflammatory effect [16][17]. Our study 
was in an agreement with [18] they found that the total 

phenol in palm heart extract in Saudi Arabia were 41.44 
mg GAE/100g extract. Iranian date palm has high 
nutritional value as founded by Movahed et al.[7], they 
demonstrated that the samples contain many minerals, 
crude fiber and unsaturated fatty acids. Shimizu et al.[8] 
studied the polypherol oxidase activity and phenolic 
profile in heart of palm samples extract. Alternative 
medicine is using many herbs and medicinal plants for 
treatment of inflammation. Phenolic compounds is one 
of the essential constituents in many plants responsible 
for their inflammatory activity[3]. The anti-inflammatory 
action of the ethanol extract of the heart of Iraqi date 
palm may be related to the phenolic contents. Searching 
for medicinal plant contain a secondary metabolites with 
anti-inflammatory activity with minimal side effects 
such as phenolics have attracted research attention by 
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research laboratories and pharmaceutical company. This 
active compounds are caused inhibition of arachidonate 
5-lipoxygenase (5-LO) and COX-2 enzymes[19]. In 
this perceptiveness, some phenolic compounds have 
revealed anti-inflammatory activities. Although the 
exact mechanisms of this anti-inflammatory effect 
are not totally understandable, there is a relationship 
between the food rich with phenols and inhibition of 
the inflammatory processes[20]. Phenolic compounds 
have the same mechanism of action as NSAIDs, some 
of them exceed this function by decreasing the activity 
and inhibition the gene expression of COX enzyme 
and other pro-inflammatory mediators. Some phenolic 
compounds might increase and decrease transcriptional 
factors such as (Nrf-2) or (NFkB)[16][17]. Furthermore, 
our study demonstrated the high similarity between 
the effects of paracetamol which  have antipyretic and 
analgesic effects by inhibition prostaglandin synthesis 
in the brain by interfering with action of COX-
3[21][22]. Yet it doesn’t show activity on peripheral 
prostaglandin[23]. The heart of tree palm extract act 
centrally which is supported by its effectiveness to 
inhibit both phases of oedema induced by egg albumin, 
which is a characteristic of drugs (such as narcotics) 
that act centrally[24]. Moreover, the ethanol extract 
of the palm heart may have anti-nociception activity 
which is interpret the analgesic effect of the extract. 
Furthermore, another explanation that the extract has 
central action is by elongate the response time to heat 
and this may attributed to involvement of narcotic or 
opioid receptors[25]. 

Conclusion 

This current study showed that the heart of date 
palm was rich in polyphenols and can be used as anti-
inflammatory and analgesic. Also it demonstrate that 
the ethanol extract of the heart of Iraqi date palm tree 
revealed significant anti-inflammatory activity, In both 
model its showed anti-inflammatory effect in a dose and 
time dependent manner. Further study are required to 
understand the precise mechanism and sites in which 
phenolic compound provide anti-inflammatory and 
analgesic activities. 
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Abstract 

People may be affected by many different types of blood conditions and blood cancers.  Approximately 
every 4 minutes, someone in the United States is diagnosed with a type of blood.  Furthermore, as stated by 
the European Hematology Association (EHA), an estimated 80 million people are currently affected with 
blood disorders in the European Union (EU). This study aims to assessing the nursing students’ knowledge 
about the risk factors of infection among hematologic disorders patients, in which an approach of assessment 
was applied to achieve that.A descriptive (cross- sectional) study was conducted during 3rd November, 
2017 to 3rd May, 2018.A purposive (non- probability) sample of 100 students from the forth academic 
stage was involved. Data were collected through the use of the questionnaire format by using the self-
administrative approach with those students from both morning and evening studies. Data were analyzed 
through the application of descriptive and inferential statistical approaches by using Statistical Package for 
Social Science (SPSS) version 20.0.More than half of students were males; the highest percentage of the 
study sample was aged twenty one years old, the majority of the students who participated in the study were 
from the morning and they were not working. More than half of them were living in dorm room. Severity 
of mean score for students’ level of knowledge was moderate as general. The males, morning study, the 
students not working besides their studying, and living in a dorm room were the major dominates of the 
sample with a moderate knowledge level related to identifying risk factors of infection for patients with 
hematologic disorders. 

Keywords:  Risk factors, Infection, Hematological Disorder.

Introduction

People may be affected by many different types of 
blood conditions and blood cancers[1].  Approximately 
every 4 minutes, someone in the United States is 
diagnosed with a type of blood cancer[2].  Furthermore, 
as stated by the European Hematology Association 
(EHA), an estimated 80 million people are currently 
affected with blood disorders in the European Union 
(EU)[3].  Consistently, blood cancers (e.g. Hodgkin’s 
lymphoma, non-Hodgkin lymphoma, multiple 
myeloma, and leukemia) are one of the 10 most common 
forms of cancer and are responsible for approximately 
100,000 deaths in Europe every year[4].Common blood 
disorders include anemia, bleeding disorders such 
as hemophilia, blood clots, and blood cancers such 
as leukemia, lymphoma, and myeloma[1]. Human 

beings’ blood is living tissue made up of liquid and 
solids. The liquid part, called plasma, is made of water, 
salts and protein. Over half of your blood is plasma. The 
solid part of your blood contains red blood cells, white 
blood cells and platelets[5].This study aims to assessing 
the nursing students’ knowledge about the risk factors 
of infection among hematologic disorders patients, in 
which an approach of assessment was applied to achieve 
that.

Material and Method

A descriptive (cross- sectional) study was conducted 
during 3rd November, 2017 to 3rd May, 2018.Assessing 
the nursing students’ knowledge about the risk factors 
of infection among hematologic disorders patients 
was the main study objective, in which an approach 
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of assessment was applied to achieve the mentioned 
objectives. The validity was determined through the 
use of panel of (12) experts, they were faculty members 
from College of Nursing\ University of Baghdad to 
investigate the clarity, relevancy, and adequacy of the 
questionnaire. The experts’ suggestions were taken 
into consideration and modifications were employed 
and the final constructed instrument was completed 
for conducting study. The reliability was determined 
through the use of Test- retest through the computation 
of Pearson Correlation Coefficient (r = 0.83).The 
students’ knowledge concerning risk factors of infection 
for patients with hematologic disorders questionnaire 
consisted of two sections: the first contained their socio- 
demographic characteristics: gender, age, type of study, 
academic stage, working, and residence; the second part 
contained 19 items focused on the students’ knowledge 
for risk of infection. These items were rated based on 
the following range (1-3). Whereas “1” stands for “I 
don’t know”, “2” stands for “not sure”, “3” stands for 
“I know”.

A purposive (non- probability) sample of 100 
students from the forth academic stage was involved. 
Data were collected through the use of the questionnaire 
format by using the self-administrative approach with 
those students from both morning and evening studies. 
Each student takes time from 10 – 15 minutes to fill 
the questionnaire. Data were analyzed through the 
application of descriptive and inferential statistical 
approaches by using Statistical Package for Social 
Science (SPSS) version 20.0.

Findings and Discussion

Table1. Socio-demographic Characteristics of 
the study sample

Percent (%)Frequency 
(F)Gender

51.051Male

49.049Female

100.0100Total

Age (year)

2.0220

29.02921

23.02322

27.02723

5.0524

12.01225

1.0126

1.0132

100.0100Total

M. ± S.D.  22.54 ± 1.6

Academic Stage

100.0100Forth

100.0100Total

Study Type 

65.065Morning

35.035Evening

100.0100Total

Working

16.016Yes

84.084No

100.0100Total

Residence

46.046With Family

54.054Dorm Room

100.0100Total

As presented in table (1), the results revealed that more 
than half of the samples were male student and (29%) of 
the study sample is frequently seen who age are twenty 
one years old. The entire study samples (100 %) were 
from the forth academic stage. 

The students’ sample who shared in the study was 
from the morning study rather than the evening, and the 
majority (84%) of them weren’t working.  While living 
in a dorm room formed a rate of (54%) from the study 
samples rather than living with their families.

Cont... Table1. Socio-demographic 
Characteristics of the study sample
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Table 2.Level of Nursing Students’ Knowledgewith Their Socio- demographic Characteristics

Variable
Low

Level of Nursing Students’ Knowledge toward Risk Factors of Infection 
among Patients with Hematologic Disorders Total

Moderate High

1. Age (year)

20 0 1 1 2

21 0 22 7 29

22 0 17 6 23

23 1 21 5 27

24 0 4 1 5

25 1 10 1 12

26 0 1 0 1

32 0 1 0 1

Total 2 77 21 100

2. Gender

Male 1 41 9 51

Female 1 36 12 49

Total 2 77 21 100

3. Study Type 

Morning 1 47 17 65

Evening 1 30 4 35

Total 2 77 21 100

4. Working

Yes 1 14 1 16

No 1 63 20 84

Total 2 77 21 100

5. Residence

with Family 1 33 12 46

Dorm Room 1 44 9 54

Total 2 77 21 100

Table (2) results demonstrated the characteristics of 
the study sample for both morning and evening studies. 
The (21) years old students have moderate level of 
knowledge higher than other ages, who identify the risk 
factors of infection for hematologic disorders patients.  
In spite of moderate level of knowledge to identifying 
the risk factors, the highest rates were from males rather 
than females. This indicating the males is better able to 

identifying the risk factors than females concerning the 
study subject.

The morning study sample represented the highest 
responses to identifying the risk factors rather than the 
evening study sample; those have a moderate level of 
knowledge. Not working besides the study, for both 
studies was formed more than half of the sample having 
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moderate level of knowledge.  A forty four percent of 
the students living in a dorm room rather than livings 
with their families have moderate level of knowledge 
too.

Conclusions

1. More than half of students were males, which 
indicate the students of the forth academic stage were 
males more than females.

2. The findings of the study reflecting a moderate 
level of students’ knowledge concerning the risk factors 
of infection for hematologic disorders patients.

3. The results appear that the students aged twenty 
one years old who representing the most ages, having a 
moderate level of knowledge.

Source of Finding: Self
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Abstract 

Ethylene glycol (EG)is a colorless, odorless, sweet-tasting chemical mainly used as antifreeze which is fatal 
if ingested. Annonais used as spices and as an herbal medicine (antioxidant) in America countries. Aim of 
the research was to evaluate the protective role of annonaceae against the Ethylene glycol as toxicity in 
rabbits. Twenty fiverabbits were divided into five groups: (GI,control group) 5rabbitsuntreated with Ethylene 
glycol and(GII ) 5rabbits were give 0.75 %  Ethylene glycol in drinking water onlyfor 30 days, while (GIII, 
GIV and GV)15 rabbits were give 0.75 % Ethylene glycol in drinking water and oral supplementation of 
Annona (flavonoids, glycosides and alkaloids) extracts(100mg /kg Bw) two times daily  for 30 days.Blood 
samples were collected (plain tube & EDTA tube) to clinicalexamination. EG induced significant reduction 
(20%) in rabbits BW in G II in comparison with GI, GIII, GIV and GV.The result show,  AST, ALT, ALKP, 
TBIL, MDA, SOD,urea,creatinine,globulin andmonocytesin G II were significantly elevated (P=0.05); 
meanwhile there were significant decrease (P=0.05) in total protein, albumin, A/G ratio, Gpx, CAT, GSH, 
BP, Hb ,WBC and RBC . But after treatment by extracts of Annonasignificant reduction inAST, ALKP, 
TBIL, MDA,urea,creatinineandmonocytes, while SOD,ALTno significant decrease. Meanwhile there were 
significant increase (P=0.05) in total protein, A/G ratio, Gpx, GSH, BP, Hb, WBC and RBC. 

Keywords Annona, Ethylene Glycol, Toxicity, Blood, Liver and kidney markerenzymes, Antioxidants, 
Oxidative stress.

Introduction

  After the technological developments in the present 
medical practice, the formation and growth of renal 
calculi continues to afflict humankind. Though various 
kinds of stones have been identified, calcium stones 
are the most common in human as well as in rabbit(1). 
Urolithiasis is a common disorder estimated to occur 
in approximately 12% of the world population, with 
a recurrence rate of 70‐81% in males and 47‐60% in 
females. The synthetic drugs used to prevent urolithiasis 
are not effective in all patients, and many of them have 
adverse effects that compromise their long-term use (2). 

In addition to the traumatic effect of shockwaves, 
persistent residue stone fragments and the possibility 
of infection suggests that ESWL may cause acute renal 
injury, a decrease in renal function and an increase in stone 
recurrence(3). Hence, the search for effective antilithiatic 
drugs without or minimum side effects from natural 
sources has gained a great potential.Annona muricataL., 

commonly known as soursop, and sirsak, is amember of 
the Annonaceae family comprising approximately 130 
genera and 2300 species (4).Annona used as traditional 
medicines against an array of human ailments and 
diseases, especially cancer and parasitic infections. 
The fruit is used as natural medicine for arthritic pain, 
neuralgia, arthritis, diarrhea, dysentery, fever, malaria, 
parasites, rheumatism, skin rushes and worms, and it is 
also eaten to elevate a mother’s milk after childbirth. 
The leaves are employed to treat cystitis, diabetes, 
headaches and insomnia. , whereas the cooked leaves 
are topically used to treat abscesses and rheumatism(5). 
Extensive phytochemical evaluations on different parts 
of the Annona plant have shown the presence of various 
phytoconstituents and compounds, including alkaloids, 
megastigmanes , flavonol,triglycosides, phenolics (6), 
cyclopeptides and essential oils (7). However, Annona 
species, including A. muricata, have been shown to 
be a generally rich source of annonaceous acetogenin 
compounds (8). The presence of different major minerals 
such as K, Ca, Na, Cu, Fe and Mg suggest that regular 
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consumption of the A. muricata fruit can help provide 
essential nutrients and elements to the human body (9).

Material and Method

Plant material:Annona was purchased from 
the local market. It was classified according to plant 
classification references related to medicinal plants (10). 
Also a vouchers specimens of the plant was identified 
and authenticated at the herbariums of the College of 
Education, University of Mosul.

Preparation of extracts: Preparation of flavonoids, 
glycosides and alkaloids extracts of Annonawere done 
according to the method described by(11).

Animal grouping:Male locale rabbit’s weightings 
between 750-850 gm were used,animals were divided 
into five groups, each containing three animals. Group 
I animals served as normal control and maintained on 
regular laboratory diet and water ad labium. Group II to 
V animals were fed with 0.75% ethylene glycol (EG) in 
water to induce renal calculi till 30th day (12). Group 
III to V animals were served as curative regimen and 
received flavonoids,glycosides and alkaloids extract of 
the plant of Annona at a dose of 100 mg/kg body weight 
from 15th day to 30th day. The extracts was administered 
two daily by oral route.

Hematological Assays: The EDTA blood samples 
were employed for measurement of red blood cell 
(RBC) count, white blood cell (WBC) count, platelet 
(PLT) count, hemoglobin (Hb) concentration and 
hematocrit percentage (Ht%) by using an automated 
hematologyanalyzing system.

Liver and Kidneyfunction tests:the serum was 
extracted fromeach blood sample for spectrophotometric 
determinationlevels of gamma-glutamyltransferase 
(GGT) (13),aspartate transaminase(AST)&alanine 
transaminase(ALT) (14), alkaline phosphatase (ALP) 
(15), totalbilirubin(TBIL)(16), total protein & albumin 
(17). theglobulin values and Albumin/globulin ratios 
werecalculated,urea(18) andcreatinine(19).

Estimation Lipid peroxidation and antioxidant 
enzyme in serum.

Estimation the levels of malondialdehyde (MDA) 
by using Thiobarbituric acid reactions method. 
Thiobarbituric acid (TBARS) in the serum was estimated 
by the method of(20)& estimating the GSH by the method 
of (21).Antioxidant enzyme activities (CAT, SOD and 
GPx), the activities were assayed by the methods of (22,23) 
and (24) respectively. 

Findings

The toxic EG in (G II) resulted in 20% mortalityrabbit 
(1/5) in rabbits over the studyperiod. However, 
whenextracts of Annona(flavonoids, glycosides and 
alkaloids)wereconcomitantly administeredwith EG, it 
fully protected the rabbits from the acute lethal effectof 
EG and no mortality rabbit was recorded in G III, IV 
and V.

Table 1 showed that rabbits subjected to the EG 
alone (GII)developed significant liver, kidneydamage as 
evidenced by a significant elevation (P= 0.05) in serum 
activities of AST, ALT, ALK PH, TBIL, urea,creatinine, 
totalproteinand calculated globulin levels. Meanwhile 
there was significant decrease (P=0.05) in albumin, and 
A/G ratio compared to the corresponding control GI and 
treated group (GIII GIV & GV)

Table1: Changes in liver& kidney function tests ethylene glycolgroup and treated ethylene glycol group 
as compared to control.

Parameters Control EG group 
EG group with 
flavonoid 

EG group with 
glycoside 

EG group  with 
alkaloids 

AST (U/L) 30.13±0.41 61.33±0.32* 25.95±1.97 35.95±1.37 25.25±1.97 

ALT (U/L) 35.66±1.2 52.19±2.02* 53.22±1.76* 53.32±1.76* 49.12±1.26 *

GGT(U/L) 100±4.3 210±11.5* 154±3.9* 167±4.8* 159±5.6*

ALKP (U/L) 31.81±0.78 67.11±1.13* 45.73±1.11 25.73±1.99 39.73±1.09 
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TBIL (mg/dL) 87.23±1.51 195.61±2.45* 95.57±4.32 93.57±4.01 111.57±2.32 

urea(mg/dl) 18.95±0.805 38.17±1.02* 22.68±0.419 33.55±2.325 * 37.01±1.24*

creatinine(mg/dl) 2.283±0.08 4.133±0.16* 2.13±0.13 4.33±0.20 * 2.313±0.19 

Total Protein (g/
dL)

10.72±0.03 12.46±0.11* 11.79±0.10 10.19±0.10 10.79±0.11

Albumin (g/dL) 6.35±0.03 5.79±0.55* 8.67±0.41 8.27±0.42 6.67±0.42 

Globulin (g/dL) 3.57±0.05 4.44±0.23* 4.54±0.12* 4.44±0.12* 4.51±0.11*

A/G Ratio 2.78±0.04 1.31 ±0.23* 1.90±0.20 1.85±0.12 1.44±0.12*

Blood samples were taken after 30 days of oral administration, number of rabbit each group = 5 Values are given 
as mean± SD. * means P value <0.05 = significant level

As illustrated in Table 2, there was a remarkable increase in the number of monocytes; while, decrease in: the 
count of WBCs, RBCs, & platelets, HB%, and, hematocrit value in blood of EGgroup (GII) However, treatment of 
theseEGreceived rats with crude extract of annonaceae (GIII, GIV,GV) significantly reversed these findings.

Table 2: Changes in hematological tests of ethylene glycolgroup and treated ethylene glycol group as 
compared to control.

Parameters Control EG group EG group with 
flavonoid 

EG group with 
glycoside 

EG group  with 
alkaloids 

Monocytes 0.20 ±0.11 0.49 ±0.17* 0.37±0.2* 0.39±0.2* 0.41±0.2*

White blood cells count (103/
uL) 6.01±0.33 2.41±0.11* 5.45±0.21 4.66±0.2 5.71±0.2

Red blood cells count (103/uL) 6.42±1.2 3.34±0.56 * 5.07±1.1 5. 71±1.3 6.19±1.0

Blood Platelets (103/uL) 155±15 75±8.3* 128±11 120±14 128±14

Hb concentration (g/dL) 14.1±1.1 5.5±1.11* 12.1±2.2 12.1±2.1 11.1±1.1

Hematocrit value (%) 40.7±2.2 15.5±1.3 * 34.21±1.1 32.23±2.1 34.71±1.1

Blood samples were taken after 30 days of oral administration in EDTA tube, number of rabbit each group = 5 Values 
are given as mean± SD. * means P value <0.05 = significant level

Cont... Table1: Changes in liver& kidney function tests ethylene glycolgroup and treated ethylene glycol 
group as compared to control.

Table 3 shows that the levels of lipid peroxidation 
indicated by TBARSweresignificantly higher in Serum 
of EG group as compared with normal subjects. Also the 
result showed asignificantlyelevate in GSH levelin the 
serum of rabbits.Further, the activity of SOD, CAT and 

GPx were significantly lower than the normal subjects 
were treatment of EG groupwith Annona significantly 
elevated the antioxidant defense activity compared with 
that before treatment.
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Table3: Changes in serumlipid peroxidation and enzymatic antioxidantsof ethylene glycolgroup and 
treated ethylene glycol group as compared to control.

Parameters Control EG group 
EG group with 

flavonoid 
EG group with 

glycoside 
EG group with 

alkaloids 

MDA(µmol/L) 0.42±0.02 0.89±0.02* 0.65±0.03 0.87±0.03* 0.48±0.02

GSH(µmol/L) 75±3.21 47±2.1* 78±3.1 69±3.3 61±2.1

CAT (U/ML) 0.17±0.01 0.110±0.01* 0.112±0.02* 0.119±0.02 0.116±0.02

GPx(U/ML) 5.82±0.21 3.11±0.32* 5.45±0.42 5.43±0.49 5.98±0.49

SOD 2.22±0.2 1.43±0.2* 1.87±0.12 1.41±0.13* 1.56±0.12*

Blood samples were taken after 30 days of oral administration, number of rabbit each group = 5 Values are given as 
mean± SD. * means P value <0.05 = significant level

Discussion

We have designed the study to investigate the 
effect of Annona extracts (flavonoids, glycosides and 
alkaloids)supplementation onthe development of EG 
over dose intoxication and its associated life-threatening 
sequels. Interestingly, our data showed that concomitant 
administration of Annona successfully prevented 
the acute lethal effect of EG toxicity and protected 
rabbitsliver and kidney from the destructive effects of 
EG overdose intoxication.The different bio-chemical 
parameter registered a significant raise in serum of 
ethylene glycol treated Group-II rabbits as compacted to 
the normal control Group and Annona extracts treatment, 
In the present study was designated to document the 
toxic effects of exposure to ethylene glycol on rabbits 
livers, kidney and possible protective role of Annona. 
Administration of EG led to weight loss and ultimately 
death of the some rabbits. Annona antioxidant effect 
against chemical induced hepatotoxicity had been 
approved with previous study(25). Abnormalities in liver 
function indices with EG had been reported in the 
current study were in accordance with other studies that 
recorded a progressive elevation in ALT, AST, GGT 
enzymes, and protein concentrations. In agreement with 
these results: Gunathilake, et al. 2014 (26); who found 
that Ginger antioxidant and protective role against 
organ toxicity.Among our interesting findings in this 
study are thehematological results, whereas there was 
a remarkabledecrease in the number of WBCs, RBCs, 
and blood plateletsin the blood of rabbits with ethylene 
glycol overdoses; and alsothey were associated with 

significant decreases in totalhemoglobin and hematocrit 
that associated also with increaseof monocytes count. 
This was in agreement with Starek, et al.2012(27) . 
However, treatment of these rabbits with extracts of 
annona significantly prevents these hematologicaltoxic 
effects of ethylene glycol as proven by Samira, 2013(28).

In harmonywith our findings, a study recorded the same 
fact in mice andthe authors found that many chemicals 
as ethylene glycol inits overdose liberates some of the 
toxic products that havepowerful DNA destructing 
effects on bone marrow DNA andso decrease of all 
blood elements As well as that reactive oxygen species 
(ROS) play a major role in the progression of disease 
(29). Substances that can attenuate the production of ROS, 
such as Annona muricata, can potentially slow or stop 
the progression of disease.A recent Iranese study has also 
recorded the same fact in rats, and the authors found that 
overdose of ethylene glycol resulted in producing some 
of the toxic agents that have powerful destructing effects 
on renal . Interestingly, this damaging effect disappeared 
in Allium Jesdianum treated rats(30).In agreement with 
these results: Huang et al. 2002 (31); Oxidative damage 
as reflected from increased level of marker of oxidative 
injury by higher MDA and decreased antioxidant 
enzymes activity like SOD, GPx,CAT and GSH level in 
the serum as well as deteriorate since kidney functions 
as observed in calculi induced rabbits.While treatment 
with Annona extracts due to decrease MDA level and 
increase the activity of antioxidant enzymes and level 
of GSH indicate that it protected against oxidative stress 
induce tissue damage.
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Conclusion

Annonamight be more effective in amelioration of 
ethylene glycol induced toxicity.
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Abstract

The current study included isolation and identifecation of  some types of dermatophytic fungi  that causes 
Tinea capitis in the province of Basrah from the patients of the Basra General Hospital and a private clinic 
in the province. The results showed that the number of positive samples of the culture  was 110 samples and 
61.11% as cases of Tinea capitis, as the number of male infected 78 samples and 70.90%, while the number 
of female infected was 32 and 29.09%, and found that the age group 6 - 10 years is Were more infection 
to develop tinea capitis and 47.27%,.The dermatophytes that causing tinea capitis were diagnosed using a 
number of diagnostic tests. Microsporumcanis was found to be more frequent by percentage 49.09%, 

The other side of the study was to test the inhibitory activity ofcloves extracts and peel of  pomegranate in 
M.canis, using Agar Well Diffusion Method by using several different types of polar solvents .The results of 
the study showed that the Hexane extract of the clove plant had the highest effect in M.canis,, A comparison 
of Griseofulvin was found to be the most effective fungal antifungal against M.canis,.GC-MS has been used 
to diagnose fatty acids for the hexane extract of cloves..

Keywords:- Tinea capitis , Microsporum canis , dermatophytes

Introduction

Dermatophytic infections in the head area are known 
as Tinea capitis, which affects the scalp and hair[1], also 
known as the scalp ring worm.  This type of infection are 
found mainly in children, although they are observed at 
all stages of life and have a higher incidence of male 
infection than in females [2]The infection  occurs in both 
the genus Microsporum and Trichophyton[3]. The main 
cause of this infection is Zoophilic dermatophytes, M. 
canis, T. mentagrophytes[4]

The treatment of fungal infections of various types 
is very difficult and dermatophytosis is one of the most 
common fungal diseases and one of the most common skin 
diseases in the world, as 10% of the world’s population 
is infected with dermatophytosis [5]The methods that can 
be used in this study to treat tinea capitis are the use 
of antifungal, because fungi are eukaryotic organisms, 
they have a structure and metabolic processes similar to 
humansso the antifungal as well as their ability to cause 
damage in pathogens, Affect the tissues of the human 
body[6].The fungicides used in the treatment of fungal 

infections are divided into several types: Azoles, which 
include Imidazole, Triazole, Polyenes, Allylamines, and 
Miscellaneous [7].

WHO has confirmed that nearly 80% of human 
beings use medicinal plants to treat various types of 
bacterial and fungal infections [8].The herbal drug is 
characterized as the substance of efficacy and safe when 
used, which is economical and low cost [9].Many fungal 
isolates have shown resistance to antifungal agents, so 
plant extracts have been used as therapeutic alternatives 
to these antifungal [10].In this field, many studies have 
been carried out that have shown the importance of 
using plant extracts , Various types of medicinal plants 
have been used. Their extracts have been tested and 
their biological activity has been tested, The plants used 
in this study are Syzygiumaromaticum The clove  of 
plants belongs to the family of the Asian Myrtacea[11].

Cannophyllin is an essential ingredient for clove. 
Eugenol is the main compound of cloves. It contains 
85%[12].Eugenol is characterized by anesthetic and 
sterilized, especially in dentistry[13].
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Punica granatum was also used in this study, The 
pomegranate plant belonging to the Punicaceae family 
is one of the plants that were used for medicinal, and 
other purposes [14].The tanin material  are two types: 
condensed tannin   or biodegradable tannins, which 
have the solubility of water [15].Pomegranate peel 
contain phenolic substances , It is used in tanning and 
is used as a disinfectant for its high efficiency in killing 
microorganisms[16].

Materials and Method

A total of 180 samples were collected from people 
with tinea capitis disease from the dermatology at Basra 
General Hospital. The study included 118 male samples, 
62 female samples and age groups ranging from 6 
months to 42 years. The sex, age, The hair samples were 
collected from head hair using scalpel sterile medical 
The samples were then brought to the laboratory for 
examination and transplantation. The hair samples 
were culture onSaproid Dextrose agar with the addition 
of Chloramphenicol and Cycloheximide (Actidione) 
incubated at 27 ± 2 ° C [7].

Preparation of water extracts: 
     According to [17].and [18].method were used to prepare 
the water extracts by adding 10 g of dry plant powder 
to each plant and full size to 100 ml distilled water in 
a 500 ml glass flask and put the mixture in an electric 
mixer for 15 minutes and then leave The solution for 30 
minutes for the purpose of deposition and then filtered 
by Wattman type filter papers, No.1. centrifuge at 3000 
cycles / min for 10 minutes, place the extract in glass 
petri dishes and leave to dry at laboratory temperature. 
and then collected and stored in the refrigerator at a 
temperature of 4 ° C.

Preparation of alcohol extract : 
      The extraction process was carried out by taking 20 
g of plant powder used in Thumbles and then placed in 
the Soxhlet extractor at a temperature 45 ° C and using 
400 ml of 95% ethyl alcohol for 24 hours. The rotary 
evaporator was then rotated at a temperature of 45 ° 
C. The concentrated filtrate was then left in glass petri 
dishes to dry at laboratory temperature,then stored in the 
refrigerator [18].

In vitro inhibition testing and determination of the 
minimum inhibitory concentration of plant extracts 
towards Microsporumcanis, the Agar diffusion method 
[19].was used to test the effectiveness of water, alcohol, 

hexane, ethyl and mixture extractsofpomegranate 
and clove at a concentration of 700 mg / ml and then 
determine the minimum inhibitory concentration, using 
concentrations, 700,500,200,100,50 mg / ml for each 
plant extract .

Statistical Analysis

The results were statistically analyzed using the 
SPSS using the Chi-square (X2) and ANOVA (Analysis 
of Variance Table) and the Least Significant Difference 
(LSD) using the absolute random design to compare the 
averages below the level Probability 0.05> p [20].

Findings      

 The results obtained during the present study showed 
that 110 samples of 180 samples and 61.11%percentage  
were positive for culture  as Tinea capitis. The number 
of male infections was 78 and 70.90% percentage  . 
The number of female infected was 32 and 29.09% 
percentage  The results of this study showed that male 
with tinea capitis had the highest percentage of females. 
The number of males with ringworm was 78 and 70.90% 
percentage  , while the number of female infections was 
32 and 29.09% percentage as in Figure 1.The results of 
statistical analysis have a significant difference P <0. 
05, X2 = 17.48.The results showed that the age group 
6-10 years was more likely to develop tinea capitis 
and 47.27% percentage, followed by the age group 
1 - 5 years and 40.00% percentage and was the least 
age group infection is the largest group of 15 years, the 
incidence rate was 0.90 %. A significant difference was 
found between the age groups covered by the study X2 
= 17.03834, P <0.05.

Figure (1) Samples and their positive appearance as head 
scarf infections

Tinea Capitis acording to sex and age: 
       The results showed that male with ringworm had the 
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highest percentage of females with tineacapitis 78 and 70.90% percentage, while the number of female infections 
was 32 and 29.09% percentage. The results of statistical analysis have a significant difference P <0. 05, X2 = 17.48.
The results showed that the age group 6-10 years was more likely to develop tineacapitis and 47.27%, followed by 
the age group 1 - 5 years and 40.00% and was the least age group to infection is the largest group of 15 years, the 
incidence rate was 0.90 As in Table 1, there is statistically significant difference between the age groups in the study 
X2 = 17.03834, P <0.05.

Table 1 : Percentage of age groups of people with tineacapitis

PercentageTotal Female nomber Male number age categories

1.81220less than one year

40.00448361-5year

47.275214386-10year

9.09106411-15year

0.9011016-20year

0.9011021-25year

1001103278Total

X2=17.03834 , P<0.05

Culture Results

The most common type of fungus isolated during the study was the Microsporum canis (49.09%). It was found 
that 54 samples of the samples obtained were due to this dermatophytes. Microsporum audouinii and Trichophyton 
verrucosum were both isolated by 16.36%. Microsporum gypseum was obtained by 10.90%. Trichophyton 
mentagrophytes had a 5.45% isolation rate, and the lowest percentage was obtained for T. violaceum by 1.81%. As 
shown in Table 2.

Table (2) Total numbers and percentages of dermatophytes from persons with tinea capitis

percentage%Number of 
isolatesDermatophyte type 

49.0954Microsporum canis  Bodin

10.9012Microsporum gypseum (Bodin) Guiart and Grigorakis

16.3618Microsporum audouinii  Gruby

5.456Trichophyton mentagrophytes (Robin) Blanchard

16.3618Trichophyton verrucosum  Bodin

1.812Trichophyton violaceum  Bodin

100110Total 

Clinical types of Tinea capitis

During the clinical diagnosis of the samples obtained 
during the current study, there were two types of tinea 

capitis : Kerion type and Gray pach type. The samples 
that showed the type of Kerion type were found to be 
30 samples and 27.27% For males and 3 samples only 
for females, while the second type gray pach type, the 
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number of samples 80 samples and 72.72%, the number 
of samples of males 54 samples, while the sample of the 
females was 26 samples.

Effect of  clove in Microsporumcanis:

The results of the present study showed a difference 
in the effect between the types of water extracts, 
alcohol, hexane, ethyl acetate, clove extract and the 

concentrations used. The highest effect was found for 
the hexane extract and at the concentration of 700 mg 
/ ml. Any growth during the experiment period where 
the final damping results were recorded. The inhibition 
diameter was 8.00 cm. The results of the statistical 
analysis showed that there was a significant difference 
between the mean and the significant differences <0.05 
between the types of extracts and concentrations used 
against M. canis through the values of the diameters 
shown in Table 3.

Table(3) Effect of Clove  Extract in Microsporumcanis

Concentration 
Mg / ml

Rates of inhibition zone  (cm)

Type of extract 

WaterAlcoholicHexaneEthyl acetateMixturethe average

7005.337.168.005.164.085.94

5004.165.57.163.663.164.72

200 3.54.835.333.331.663.73

1000.000.002.532.251.351.22

500.000.000.000.000.000.00

Total 2.593.494.602.882.053.12

0control 0.000.000.000.000.000.00
  L.S.D for concentrations = 0.2788    L.S.D for the abstract type = 0.2545 
L.S.D for interference = 0.6234

Effect of pomegranate peel extracts in Microsporum canis:

The results of the pomegranate extract showed high effectiveness of M. canis. Both the water extract and the 
mixture extract had an approximately equal inhibition ratio. The inhibition diameter was 4.16 cm for the water 
extract and 4.00 cm for the mixture extract at the concentration of 700 mg / ml. The inhibition zone of both the extract 
and the ethyl acetate extract was 2.66 cm and 2.86 cm respectively , The results of the statistical analysis and the 
mean difference between the mean and the significant differences between p <0.05 between the types of extracts and 
the concentrations used, as in Table 4

Table (4) Effect of pomegranate peel Extract in Microsporum canis

Concentration 
Mg / ml

Rates of inhibition zone  (cm)

Type of extract 

WaterAlcoholicHexaneEthyl 
acetateMixturethe average

7004.162.660.002.864.002.73

5003.581.580.002.363.412.18

200 2.41.280.001.912.411.6

1000.001.150.001.451.630.84

500.000.000.000.000.000.00

the average2.0281.3340.001.7162.291.47

0control0.000.000.000.000.000.00

  L.S.D for concentrations = 0.1185L.S.D for the abstract type = 0.1081 L.S.D for interference = 0.2649
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L.S.D for concentrations = 0.1185L.S.D for the abstract type = 0.1081

L.S.D for interference = 0.2649

Effect of antifungal agents in Microsporumcanis:

In the study of the effect of antifungal Grisovolvin, Terbinafin and Fluconazolein M. canis, the highest inhibitory 
effect of antifungal Grisovolvinwas observed. The diameter of the inhibition zone was 7.31 cm when the concentration 
was 10000 μg / ml, and the diameter of the inhibition zone was 6.48 cm while the least inhibitory was found in the 
use of the fungal floconazole when using the same concentration.. The results of the statistical analysis and the mean 
difference were significant as in table 5.

Table (5) Effect of antifungal in Microsporum canis

Concentration 10000Mcg / ml10000Mcg / ml10000Mcg / ml
the 
average0control 

AntifungalRates of inhibition zone  (cm)

Grisovolvin7.316.565.216.360.00

Terbinafin6.485.234.295.330.00

Fluconazole1.160.000.000.380.00
  L.S.D for concentrations = 0.1889 L.S.D for the antifungal type = 0.1636   L.S.D for interference = =  0.3272

Gas Chromatography – Mass Spectrograph(GC-MS)   :

The GC-MC gas technique was used to diagnose 
fatty acids for the hexane extract of cloves which showed 
inhibitory activity against M.canis isolates during the 
study and after obtaining the curves of the compounds 
identified in the gas chromatograph related to the mass 
spectrometer.  The results of the diagnosis of fatty acids 
of the clove hexane extract using gas technology related 

to the GC-MS showed that there were 18 fatty acid 
species. Figure 2 show these fatty acids. The presence of 
Caryophyllene is very high, followed by Palmitic acid 
and Hexatriacontane, as shown by the presence of the 
following fatty acids in different levels: Myristic acid, 
Linoleic acid, Linolenic acid., Stearic acid.

Figure (2) Fatty acids in the hexane extract of cloves using GC-MS
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Conclusion

Tinea capitis is a major infection among children 
in Basrah city, with 61.11% of cases,The study showed 
that the incidence of Tinea capitis to six types of fungal 
fungi are: Microsporum canis and M. audouinii, M. 
gypseum, Trichophyton verrucosum, T. mentagrophytes, 
T. Violaceum

M. canis was found to be the most common type of 
Tinea capitis, as it was isolated from samples by 49.09%.
The highest inhibitory efficacy recorded against M. 
canis was attributed to the hexane and alcohol extracts 
and the ethyl acetate extract of clovesextracts .
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Abstract

Background. Candida spp. are considered as one of the normal flora of the genital tract in the female 
and can become pathogenic under some conditions that can weak the immune system or changing in the 
vaginal environment especially the PH of the vagina so it can cause various  from Vulvovaginitis and 
urinary tract infection. Aim:- This was a cross sectional prospective study that aimed to determine the 
percentage of prevalence of vulvovaginitis that are caused by candida glabrata and candida krusei, and 
compare between pregnant and non-pregnant women. Subject and Method:- 200 of a high vaginal swap 
samples were collected from women , aged 16-55 years with symptoms of vaginal infection attending Salah-
Alden General Hospital from (September 2018- January 2019). Results:-The results shows that candida 
albicans was the most common vaginal Candida species (57.1%) followed by Candida glabrata (25.3%) 
and Candida krusei the least percentage forming (17.4%) as a cause of  vaginal candidiasis among pregnant 
and non-pregnant women, and the most effected age group was 36-45 years forming (54.5%) and Candida 
glabrata was more prevalent among pregnant women than Candida krusei while Candida. krusei was more 
prevalent among non-pregnant women.

Keywords: vulvovaginitis;  Candida krusei ; Candida glabrata ; pregnant and non-pregnant women

Introduction

Genitourinary  tract infection in the female 
considered as one of the most serious health problem 
facing the community both in developing and developed 
countries(1).

Vulvovaginitis is a fungal infection of the lower 
female reproductive system, can be caused by many 
microbial agent, one of the commonest caused is the 
candida and named as vulvovaginal candidiasis or 
moniliosis(2).

Candida spp. considered as one of the normal 
microbiotica of the lower female genital tract that form 
about 20%-50% in a healthy normal female(3). The most 
common candida spp. is the candida albicans that also 
considered as the most frequent cause of vulvovaginal 
candidiasis (4).There is a high risk of candidal vaginal 
infection in pregnant women that non-pregnant 
women due to effect of higher estrogen levels and 

higher glycogen content in secretion of vagina during 
pregnancy that contribute to highly risk of infection 
with various species of candida (5).

High percentage of women will experience at least 
a vulvovaginal candidiasis during her lifetime and the 
percentage may reach to 75%(6).

Candidial infection of vagina is not considered as a 
sexually transmitted disease, because it does not affect 
children and it can be present normally as a normal 
flora, but this is not mean that if cannot transmitted by 
sexual contact(7). Candida albicans account for more 
than 80-85% while non-Candida albicans account for 
more 5-20% of cares most species that cause vaginitis 
are candida glabrata (4) while candida krusie still is 
unusual causes but it still isolated from vaginal swabs in 
case of vaginitis as in this study (8).

The state of immune system contribute greatly to 
the incidence of vulvovaginal candidiasis so pregnancy, 

DOI Number: 10.5958/0973-9130.2019.00495.X 
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using of broad spectrum antibiotic, taking of oral 
contraceptive pills or hormonal replacement therapy, 
diabetic patient and HIV. Infection all these factors 
increase the chance of infection with candida (9).

Candida fungi can be often isolated from urine but 
this is not always mean infection, this may be caused 
by fungi colonization of the perineum area, so isolation 
of candida form urine not always need for antifungal 
therapy (10).Candidial infection of urinary can be caused in 
special condition, especially those that are weakened the 
immune system such as antibiotic therapy, malnutrition, 
diabetics, pregnancy and catheterization (11).

Subject and Method

This study was conducted in Gynecological 
department in Salah-Alden Hospital and different 
Gynecological clinic in Tikrit city. The study population 
was 200 sample of high vaginal swabs, that are collected 
from pregnant and non-pregnant women age between 
16-55 years, the samples collected over 5 months 
from (September 2018 to January 2019) structured 
questionnaires were used to obtain data from patients, 
these includes age, marital state, antibiotic therapy, 

main complain of the patient with clinical examination 
of the physicians. Then high vaginal swabs using a 
sterile cotton swabs from the vaginal and cervix are 
collected with sample of urine and each swab was 
inoculated separately into a Sabouraud’s dextrose ager 
and inoculated at 25-37 C° aerobically. Thereafter, wet 
mounts preparation by using 10% KOH were made 
from the swab and examine it under light microscope 
for the presence of pseudohyphae and or budding yeast 
suggested of candida. After incubation for 24 -72 hours 
colonial morphology wet preparation’ s germ staining, 
germ tube test were carried out for identification of the 
isolated organism. Germ tube method was performed 
according to the bavise method was carried out to 
identify candida albicans, any negative germ tube yeast 
colonies were recorded as yeast rather than candida 
albicans(12). To identify other species of candida, 
inoculate the germ tube negative cultures into CHROM 
agar candida which is a selective fungal medium that 
includes chromogenic substances allowing for quick 
identification of several different candida spp. based on 
their color which also facilitates as detection of mixed 
infection with more than one species of candida (13).As 
explained in the below table1

Table 1 show methods used for diagnosis of various Candida spp.

Candida species Germ tube  test Chlamydospores 
formation test CHROMagar

Biochemical tests

 Vitek 2 System

C.albicans + + Light green 98%

C.glabrata - - Pinkish- purple 95%

C.krusei - - Pale pink 93%

Finding

From 200 females that attending, the gynecological 
clinic complaining from vulvovaginitis 126 cases have 
a positive culture of candida. From those 126 samples 
72 cases (57.1%) have infection with Candida albicans, 
32 (25.3%) and 22 (17.4%) have infection with Candida 
glabrata and candida krusie respectively, as appear in 
the table (3) most women infected with candida krusie 
were in age of 36-45 years, while candida glabrata were 

more frequently in age of 26-35 years(56.25%). This 
study shows also that candida glabrata is more frequent 
in pregnant ladies (65.62%) while candida krusie vaginal 
infection is more frequent in non-pregnant ladies that 
reaches to (54.54%) table (5). Also this study show that 
UTI with vaginitis is more frequent in pregnant ladies 
that reach to (45.9%) than non-pregnant ladies that 
reach to (30.8%) as appear in table (5).
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Table2: frequency of candida species isolated from women in case study

Isolated species
Total species

No. %

Candida albicans 72 57.1

Candida glabrata 32 25.3

Candida kusie 22 17.4

Total 126

Table 3 distribution of Candida. kusie and Candida. glabrata infection according to age

Age groups C. glabrata C. kusie

16-25 2 6.25 1 4.54

26-35 18 56.25 3 13.63

36-45 8 25.0 12 54.54

46-55 4 12.5 6 27.27

Total 32 100 22 100

Table4: frequency of C. kusie and C. glabrata infection in pregnant and non-pregnant women

Patients

Isolated species

C. glabrata C. kusie

No. % No. %

Pregnant 21 65.62 10 45.45

Non-pregnant 11 34.37 12 54.54

Total 32 100 22 100

Table 5: relation between vaginitis and UTI in pregnant and non-pregnant women

Patients
Vaginitis with UTI Vaginitis without UTI

No. % No. %

Pregnant 27 65.9 4 30.8

Non-pregnant 14 34.1 9 69.2

Total 41 100 13 100

Discussion

The female reproductive tract is considered as 
source of entry for number for various pathogen that are 
sexually or not sexually transmitted, and candida spp. 
considered as a common vaginal pathogen especially 
candida albicans that effect significantly high number 

of healthy women of child bearing age(14).

Vulvovaginal candidiasis or monilial infection 
of vagina is caused not just by candida albicana but 
also other species of candida like Candida . glabrata 
and candida krusei as appear by this study but in less 
frequency than Candida. Albicans and this result go 
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with study of Hanna Toczak (15) Ranhul Kumar (16), and 
Oamren Jactel and Katy Lai(17), and candida positive 
cultures were highly in age group less than 26-45 and 
less frequent in age group less than 20years and more 
than 40 years. This result go with the study of Akortha et 
al (18) and Willacy and Jakson (19), both of them reported 
peak vaginal infection between ages 20-40 years and 
this may be related to active sexual life in these age 
groups, poor personal hygiene or increased use of oral 
contraceptive and hormonal replacement therapy among 
these   age group, also increased use of broad spectrum 
antibiotic leads to destruction of normal flora lead to 
decrease the vaginal immunity increasing the chance of 
the growth of candida infection (20).

Changing in the immune system during pregnancy, 
and increased hormonal loads play role in enhancing 
candida colonization and serve as risk factor of the 
vaginal infection, these effect due to dual action of both 
estrogen and progesterone, estrogen has been found 
to reduce the ability of epithelial cells of the vagina to 
inhibit the growth of candida while progesterone has 
been effect on the neutrophil and reduce its ability to 
kill candida spp., in this  research we found that there 
is high frequency of Candida glabrata vaginitis in 
pregnant women reach to 65.62% while Candida krusie 
less frequent in pregnant women reach to 45.45%, and 
this go with the study of (21; 20;22;23), 

Candida krusie and candida glabrata, emerged as 
an important causes of vulvovaginitis in pregnant and 
non-pregnant women as appear in this study and many 
other studies (24) and it is more frequent in women more 
than 30 years old, and most of these patient complaining 
from recurrent vaginitis and this is due to highly resistant 
of these species of candida to antifungal drug(25,26).

In conclusion, the large series of patient with 
vaginitis caused by Candida . krusie and Candida . 
glabrata should be considered as a cause of refractory 
vaginitis especially for those complaining from chronic 
vaginitis not responding for antimycotic drugs and an 
early indication for infection with a non-albicans species 
of candida may be found via routine microscopy which 
will reveal only blastospores on wet films.
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Abstract

Paraquat (PQ) is a commonly used herbicide that induces oxidative stress via reactive oxygen species (ROS) 
generation. This study aimed to investigate the effects of the antioxidant (olive oil ) against PQ induced 
oxidative stress in rats. Male rats (48) were randomly divided into 4 groups which administrated orally and 
daily for six weeks as follows: distilled water(C), 3mg PQ & 2ml Olive oil Kg B.wt(T1), 3mg /Kg B.wt  
PQ(T2) and 2ml/Kg B.wt Olive oil (T3)respectively. The animals scarified after 2,4,6 weeks to estimated the  
histopathological effect of paraqauat and olive oil as antioxidant on adult  male Epididymis of  rats There 
was a  marked vacuolar degenerated deciliation of tubules with cellular debris containing immature rounded 
sperms.with thickening of interstitial stroma and fibrous   thinking of capsule as well as Focal infiltration of 
inflammatory cells and some foreign body giant cells in the lumen of tubules was seen also focal reduction 
in epithelial cell heightother lesion  showed severe distruction of epididymis structure. With tubuler  atrophy 
&partial absent of sperms .Later  increase the sperm amount inside the tubules and congested blood vessels 
thinking of capsule and interstitial stroma, Macrovacuolation,  necrosis ,infiltration of inflammatory cells 
mainly lymphocytes &neutrophilesin the lumen of tubules with cell debris and absent of sperms when examed 
at late stage of expirment.while the olive oil group showed no clear lesions. counclusion : thereParaquat 
effect on male reproductive system reveled from the histopathological changes of male  reproductive organ 
(epididymis).

Keywords: Paraquat, olive oil, epididymis,histopathology,rats.

Introduction

  Paraquat is a quartenary nitrogen herbicide widely 
used for broadleaf weed control. It is a rapid acting, non-
selective composite, that destroys green plant tissue on 
interaction and by translocation within the plant. It has 
been employed for killing marijuana in the U.S. and in 
Mexico. It is also used as a crop desiccant and defoliant, 
and as an aquatic herbicide(1) .Paraquat is exceptionally 
lethal and causes hindrance of a few indispensable organs, 
(for example, the liver, kidney, and lung) and all harmed 
people bite the dust due to multiorgan disappointment, 
including significant metabolic acidosis, melancholy of 
myocardial or breath work because of resulting pneumonic 
fibrosis, and renal or hepatic disappointment(2)  .A previous 
study suggested that free radicals which generated by PQ, 
are highly vulnerable to sperm membrane and mammalian 
epididymis, subsequently, leading to reduce sperm density(3) 
. Olive oil is a strong antioxidant effect,its Hydrophilic 
phenols are the most abundant natural antioxidants 

protecting against damage from free radicals and against 
the formation of cancer(4).

Materials and Method

Preparation of Paraquat (PQ) doses

Three mg PQ was dissolved in 100ml distilled water 
to prepare stock solution and prepare other doses  The 
doses were administered daily to male rats using gastric 
intubation(5) .

Preparation of olive oil doses

The olive oil dosage was calculated by the following 
equation:

   =   =    V²=   = 0.2 ml injected dose 

The doses were administered daily to male rats using 
gastric intubation (Banihani, 2017).
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Experimental design

A total number of forty eight (48) male Albino 
Wistar rats weighting (180-220 g)were used in this 
experiment. Their ages ranged between (2.5-3.5) 
months. Experimental animals were housed in plastic 
cages at (22-25°C) in the animal house of department 
of Physiology and Pharmacology / College of Medicine 
-University of Maysan, with controlled lightening and 
the air of room was changed continuously by using 
ventilation vacuum. They were left for two weeks 
for acclimatization with the experimental conditions. 
Animals had free access to water and standard pellet diet 
along the experimental period(6) . Forty eight adult male 
rats were used in this experiment. After acclimatization 
for two weeks they were divided equally into four 
groups as follows:

Group control (C): This group received distilled 
water daily for 6 weeks 

Group one (T1): This group received (3mg & 2ml/
Kg B.wt) PQ & Olive oil daily for 6 weeks.

Group two (T2): This group received (3mg/Kg 
B.wt) PQ  only daily for 6 weeks

Control three Four (T3): This group received (2ml/
Kg B.wt) Olive oil  only daily for 6 weeks..

    The experiment was lasted for 6 weeks. after 2, 
4, 6 weeks of the experiment, three animals from each 
group were anesthetized and killed for the histological 
study of epididymis.

Results

Histopathological examination

T1 group(PQ & Olive oil)

The epididymal changes  demonstrating epithelial  
with  no clear lesion  , accumulation of sperm in the 
tubules lumen  (fig-1) also absorved at4 th weeks 
after administration epithelium vacuolar degenerated 
deciliation of tubules with cellular debris containing 
immature rounded sperms(fig-2).while  after 6th weeks  
showed thickening of interstitial stroma and fibrous   
thinking of capsule as well as Focal infiltration of 
inflammatory cells(fig-3).

T2 group (Olive oil)

     The section of epididymis showed epithelial 
cells vacuolation  as well as  infiltration of inflammatory 
cells mainly foreign body giant cells in the lumen of 
tubules with focal reduction in epithelial cell height.
w4 showed severe distortion of epididymus structure. 
With tubuler  atrophy &partial absent of spermsshowed 
Macrovacuolation, necrosis ,infiltration of inflammatory 
cells mainly lymphocytes &neutrophilesin the lumen of 
tubules with cell debris and absent of sperms

T3 group(PQ)

of normal rat epididymis w6 showed increase the 
sperm amount inside the tubules and congested blood 
vessels thinking of capsule and interstitial stroma.

Figure-1 :Histopathologic section of rat epididymis(T1W2) 
that showed no clear lesion accumulation of sperm in the 
tubules lumen. (H&E stain 100X)

Figure-2 :Histopathologic section of rat epididymis (T1w4) 
group showed with  epithelium vacuolar degenerated 
deciliation of tubules with cellular debris containing 
immature rounded sperms(H & E stain, 400X).
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Figure-3 :Histopathologic section of rat Epididymis (T1W6) 
showed thickening of interstitial stroma and fibrous   
thicking of capsule Focal infiltration of inflammatory cells 
(H&E stain, 100X).

Figure-4 :Histopathologic section of rat epididymis 
(T2W2), showed epithelial cells vacuolation, infiltration of 
inflammatory cells mainly foreign body giant cells in the 
lumen of tubules , focal reduction in epithelial cell height.
(H&E stain, 400X).

Figure-5:Histopathologic section of rat epididymis 
(T2W4), showed Macrovacuolation, necrosis ,infiltration of 
inflammatory cells mainly lymphocytes &neutrophilesin the 
lumen of tubules with cell debris and absent of sperms(H&E 
stain, 400X).

Figure- 6: Histopathologic section of rat epididymis (T2W6), 
showed severe distortion of epididymus structure. With 
tubuler  atrophy &partial absent (H&E stain, 100X)

Figure-7 :Histopathologic section of normal rat epididymis 
(T3w4) (H&E stain, 100X). 

Figure-8 :Histopathologic section of ratepididymus(T3W6), 
showed increase the sperm amount inside the tubules and 
congested blood vessels thinking of capsule and interstitial 
stroma. (H&E stain, 100X).

Dissection

It is well known that sperm is highly susceptible to 
reactive oxygen species(7) . Because reactive oxygen species 
will harm lipid layers of sperm thus sperm membrane is 
in danger. As Paraquat produces free radicals(8)  , which 
can damage sperm membranes.  similar mechanism has 
happened in the present investigation while might have 
been a probable case for reduction in sperm motility as(9) 



 Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4        1398       

reported .The destruction process has an involvement with 
epididymal epithelium ,But as we know that Paraquat 
can generate free radicals within the biological system. 
These free radicals are highly vulnerable to membrane 
structures including sperm membrane. Per oxidation and 
damages to the membrane will alter all the functions of 
the membrane creating a hostile situation to sperm function 
in the epididymis, that approve with (10) ,The dietary 
supplementation of extra virgin olive oil counteracted 
the damage effect of the pesticide by the improvement 
of antioxidant defence system and the drop of the lipid 
peroxidation. (11)   .Olive oil  ameliorates is adverse effects 
of oxidative damage on reproductive organs in adult male 
albino rats. This protective action of olive oil effects which 
may protect or restore fertility justifies its use against the 
oxidative damage induced in reproductive organs(12).

Conclousion

Paraquat effect on male reproductive system reveled 
from histopathological changes ofepididymis while 
thedaily consumption   of Olive oil can decrease stress 
oxidative and alteration spermatogenesis in albino rats.
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Abstract 

This  research was designed to investigate the ameliorative effect of Urtica dioica leaf extract on the kidney 
function against Risperidone . Thirty adult male rats were randomly divided to 3 equal group and handles 
as follows for 4th weeks: control group were administered tap water group G1 ; group G2 rats of this group 
had been administered risperidone 2 mg/kg orally only; group G3 rats of this group had been administered 
risperidone 2 mg/kg orally  plus ethanolic extract of Urtica dioica ( 100 mg/kg) . Blood sample were 
obtained at 15 and 30 days of the experiments for estimation of serum uric acid concentration ,   serum 
urea nitrogen concentration,  serum creatinine concentration , serum peroxynitrite concentration. Significant 
increases  in estimated parameters in group G2 (risperidone treated group ) . On the other hand, the results 
showed the beneficial effects  of Urtica dioica leaf extract to improvement the previous parameters against 
risperidone (G3) , through a significant  decrease in concentrations. Histological section show atrophy and 
acute necrosis in renal tubules in group G2, while no clear pathological lesion in G3 group . Therefore, it 
could be conclude that Urtica dioica exert a protective action to alleviating the oxidative stress induced by 
risperidone stressed rats.

Keyword: Nephrotoxic, Risperidone, Urtica dioica , rat .  

 Introduction

Risperidone, derivative of a benzisoxazole, is a 
familier of the most orderly specified antipsychotics 
in the management of autism , schizophrenia and 
demeanor disorders [1] . Even- thought the evaluate of 
exceptional  antipsychotic drugs have been effective in 
the assistance of demeanor disorders and schizophrenia, 
there could aggravate some complications, including 
drowsiness, sedation, sight difficulties, weight get 
,constipation, hyperprolactinemia , activity problems 
and another side- effects [2] . One of critical organs 
maintaining homeostasis of body is the kidney  and for 
that reason any disorder of kidney impact the quality of 
life and health [3].  Risperidone and its essential  active 
metabolite -9hydroxyrisperidone , were rejected through 
the kidneys. In patients with renal disease, clearance of 
the sum of the origin drug and metabolite have been 
demonstrating to reduce in 60% compared to healthy 
subjects[4 ] . Few cases notify atypical antipsychotic 
drug-associated renal damage in patients (including 

those using RIS). Pernicious outcomes potentially 
attributable to those drugs, such as decrease blood 
pressure, acute urinary retention, and rhabdomyolysis , 
are known to cause its injury [5] . Risperidone prompt 
oxidative stress through inducement of ROS such 
as superoxide, hydroxyl radical anion and hydrogen 
peroxide, that attacked different cell components as 
DNA, RNA, proteins, lipids and enzymes leading 
to many degenerative processes in the renal cells 
manifested as glomerular disorders , renal ischemia, 
perfusion injury and finally acute renal failure [6].

Urtica dioica was commonly known as “Stinging 
Nettle”,having a place with the family Urticaceae [7]. It 
rich in  vitamins such as  A, thiamine (B1), riboflavin 
(B2), C, D, E, K, and is loaded with minerals such as 
calcium, cobalt, magnesium, chromium, phosphorus, 
copper, iron, potassium, silicon, sulfur and zinc various 
phytochemicals and their effect on suppression of 
active oxygen species by natural antioxidants have 
been intensively studied[7,8]. In Germany, Nettle leaf 
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has extended  history of traditional medicinal use 
for arthritis. Urtica dioica herb has been utilized  for 
different diseases including genitourinary ailments 
(nocturia, frequency, dysuria, urinary retention, irritable 
bladder, and infections), kidney dysfunction, allergies, 
diabetes, internal bleeding (including uterine bleeding, 
epistaxis, and melena), anemia, GI tract ailments 
(diarrhea and dysentery, and gastric hyperacidity), 
musculoskeletal aches and alopecia[9,10]. Therefore, the 
current work was designed to investigate the potential 
beneficial effect of Urtica dioica against nephrotoxicity 
induced by Risperidone in rats.   

Material and Method

The leaves of Urtica dioica were taken from north 
of Iraq. To prepare  70% ethyl alcohol, 100 grams of 
dried leaves which was mixed with 500 ml of alcohol 
in each extract process by using magnetic stirrer  at 40 
°C for 24 hours [11 , 12 ], the extract have been filtrated and 
the process have been repeated 3 times. The filtrate was 
concentrated by using incubator at 40 C° for 72 hr to 
obtained crude plant extract , the result kept at 4 C° in 
sterile and dark glass container until used.    

Thirty adult male rats were randomly divided to 3 
equal group and handles as follows for 4th weeks  :group 
G1 control group were administered tap water ; group 
G2 rats of this group had been administered risperidone 
2 mg/kg orally only   ; group G3 rats of this group had 
been  administered risperidone 2 mg/kg orally  plus 
ethanolic extract of Urtica dioica (100 mg/kg), collected 
of blood sample were obtained via cardiac puncture 
from each anesthetized animal at 15 and 30 days of 
the experiments then centrifuged at 3000 rpm for 15 
minutes, and sera was isolated and frozen at -18C° till 
analysis of serum uric acid concentration, serum urea 
nitrogen concentration , serum creatinine  concentration 
, serum peroxynitrite concentration . Furthermore, At the 
end of experiment kidney were excised and fixed in 10% 
formalin buffer solution for histological examination. 
Tissue sections had been prepared and stained with 
Hematoxylin-Eosin stain (H and E) according to [13].  
Two way analysis of variance (ANOVA) statistical 
analysis of data was perform within this basis, using a 
significant level at (P<0.05) and using Least Significant 
Differences (LSD)test for specific group differences [14] .

Results and Discussion   

After 15 to 30 days of treatment with risperidone 

group(G2)  recorded a significantly (P<0.05) increment 
in serum uric acid concentration as compared to 
control and (G3) group ( table 1). On the other hand, 
male rats administered risperidone concurrently with 
Urtica dioica extract group (G3) caused a significantly 
(P<0.05)  decrement in this parameter in 15 and 30 
days of treatments periods comparing to group(G2). 
Moreover, the value of serum uric acid concentration 
tended to increase significantly (P<0.05) after 30 days of 
experiments in (G2) as compared to 15 days. In contrast, 
treatment of rats Urtica dioica extract combined with 
risperidone showed significantly(P<0.05)decrement in 
serum uric acid concentration in 30 days compared 15 
days of treatment. 

Serum blood urea nitrogen concentration 
significantly (P<0.05) increase in Rispiredone treated 
group at 15 and 30 days of experiments comparing to 
Urtica dioica extract treated group concurrently with 
Rispiredone G3 and control group (table 2) . At end of 
experiment highest significant (P<0.05) reduction in 
serum blood urea nitrogen concentration were observed 
after administered  Urtica dioica extract in G3 group 
comparing to G2 group.

Within groups, significant (P<0.05) elevation in 
serum blood urea nitrogen concentration in G2 treated 
group were observed at end of experiments comparing 
to 15 days of treatment period. 

Depending on the results clarified in table (3), there 
was a significantly (P<0.05)   increment  in risperidone 
treated rats group G2 in serum creatinine concentration 
as compared to experimental groups G1 and G3 after 15 
and 30 days of experiments . On the other hand , oral 
intubation Urtica dioica extract in combination with 
risperidone caused a significant  (P<0.05)   decrease in 
this parameter after 15 and 30 days with mean value 
(1.22±0.01) (1.01±0.05) as compared to risperidone 
treated group (1.82±0.04) (2.24±0.02) respectively. 
Besides, the statistical analysis recorded a significant 
(P<0.05) gradual increase of serum creatinine 
concentration in G2 group , whereas group G3 registered 
a significant decrease in this parameter . While control 
group recorded non-significant(P>0.05)   differences 
at 15 and 30 days of experiments when compared with 
each-others.

Data pertaining, in table (4) recorded a 
significantly(p<0.05)increment in serum peroxynitrite 
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concentration in adult male rats, in group G2 as 
compared to experimental groups in two treated periods . 
On the other hand the results showed that intubation rats 
Urtica dioica extract group G3 ameliorating the effect 
of risperidone on serum peroxynitrite concentration 
and result recorded  a significant  (p<0.05) decrease 
in this parameter after 15 and 30 days of experiments 
as compared to group G2 , indicating the antioxidant 
effect of Urtica dioica extract against Risperidone  . In 
comparison within the time (15 and 30 days) for G2 and 

G3 groups, the concentration serum peroxynitrite of group 
G2 recorded a significant  (p<0.05)increase, whereas 
, G3 group registered a significant gradual decrease in 
this parameter. On the other hand , histological section 
of kidney rats received RIS show atrophy renal tubules( 
figure 2) and acute tubular necrosis( figure 3), while in 
rats received  Urtica dioica extract concurrently with 
RIS show no clear pathological lesion (figure 4) and no 
abnormality when compared to control group (figure 1) .  

Table (1) serum uric acid concentration (mg/dl) in rats administered respiridone and Urtica dioica extract

mean ±SE/ n=10 each

Group 15 day 30 day 

G1 3.15±0.01
C            a

3.15±0.01
C            a

G2 4.78±0.02
A              b

5.53±0.01
A              a

G3 4.16±0.01
B              a

3.34±0.01
B              b

LSD 0.05 G1:control; G2: administration risperidone 2 mg/kg orally only; G3: administration risperidone 2 mg/
kg orally  plus ethanolic extract of Urtica dioica ( 100 mg/kg); capital letters denotes differences between groups , 
p<0.05 and small letters denotes significant differences within group (p<0.05) 

Table (2)serum blood urea nitrogen concentration (mg/dl)in rats administered rispiredone and Urtica dioica 
extract

mean ±SE/  n=10 each

Group 15 day 30 day 

G1 17.45±0.15
C              a

17.39±0.16
C              a

G2 31.05±0.31
B              b

55.54±0.91
A              a

G3 25.01±0.63
A              a

19.24±0.30
B              b

LSD 1.4

Note for details show table 1
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Table (3) Serum creatinine  concentration (mg/dl)in rats administered respiridone and Urtica dioica extract

mean ±SE/ n=10 each

Group 15 day 30 day 

G1
0.71±0.005

C              a

0.71±0.004

C              a

G2
1.82±0.04

A              b

2.24±0.02

A              a

G3
1.22±0.01

B              a

1.01±0.05

B              b

LSD 0.09 

Note for details show table 1

Table (4)serum peroxynitrite concentration ( µmol/L)in rats administered respiridone and Urtica dioica 
extract

mean ±SE   /  n=10 each

Group 15 day 30 day 

G1
32.55±0.21

C              a  

32.55±0.21

C              a

G2
43.03±0.19

A              b

46.90±0.30

A              a

G3
37.26±0.05

B             a

33.52±0.52

B              b

LSD 0.6 

Note for details show table 1

Discussion

Exclusive detrimental consequences attributed to 
abnormal antipsychotic drugs are regarded to cause 
renal dysfunction, this research detected the possible 
toxicity of the risperidone on the kidney. Serum uric 
acid, Cr and BUN have been the classical standards 
to assess renal damage [15].  RIS might impair tubular 
function and give rise to several renal complications. 
The results of this study demonstrate that RIS exposure 
induced a significant increase in the level of serum Cr 
, BUN and uric acid  indicate disrupt structural and 
functional kidney entirety.  

The creatinine is a waste product excreted by the 
kidney mainly through glomerular filtration. When the 
value of this product increase this indicates decreased 
excretion or impaired renal function [16] . Creatinine 
clearance can a estimation of the glomerular filtration 
rate. The nephrotoxic effects may be also because the 
direct action of risperidone on renal mitochondria,  the 
kidney includes further mitochondria in comparison to 
different organs, the reduction consequences of those 
compounds on mitochondrial function  may be essential 
in the pathogenesis of nephrotoxicity [17] .

One liver protein derived from diet or tissue source 
that is blood urea nitrogen and is normally excreted in 
the urine[18] , this  test was been  indicated of deteriorate 
renal function that one of the reliable tests of a renal 
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disorder. 

Risperidone treated group showed a significant 
increase serum Cr , uric acid and BUN during the 
treatment period were in accordance with nephrotoxic 
effect caused by risperidone. While those groups treated 
with Urtica dioica plus risperidone  restoration of the 
elevated serum Cr, uric acid and BUN to the normal 
levels. Consistent with those observations, the useful 
effects of Urtica dioica were diagnosed in the prevention 
of renal tubular damage and disorders. The results of 
tests can suppose the nephroprotective effect shown by 
Urtica dioica in risperidone-induced nephrotoxicity [19].

In the present study, administration of Risperidone 
to rats resulted in development of oxidative stress 
showed by significant increase in serum peroxynitrate 
concentration, also induced nephrotoxicity showed a 
significant (P< 0.05) increase in the serum creatinine , 
uric acid  and blood urea nitrogen concentration in G2 
treated group compared to other treatment groups display 
decrease in same parameter.    Generation of reactive 
oxygen species (ROS) contribute to cellular damage (8) 
,   evidence to indicate that oxidative stress can be the 
more serious component within the pathophysiology 
and effects of toxicities concerning to antipsychotic 
medication[20].Oxidative stress have a critical role in 
the pathophysiology of numerous  kidney diseases, and 
many complications of these diseases are mediated via 
oxidative stress, oxidative stress-associated  mediators 
and inflammation [21,22].The kidney is an organ fairly 
vulnerable to deterioration as a result of  ROS, possible 
due to the abundance of long-chain polyunsaturated 
fatty acids at the composition of renal lipids [23].

The study indicated histopathological changes in 
kidney rats treated with Risperidone. Risperidone can 
negatively impacts the kidney through  atrophy of renal 
tubules and indicates acute necrosis . The consequences 
concerning the impact of risperidone in the current study 
is in accordance with other research [24] . It was supposed 
that a correlation between the histological changes and 
oxidative stress induced by risperidone in this study. 
So oxidative stress attributed to finding of this research 
with a serious damage in kidney tissue [8, 24] . 

Previous histological study from kidney section 
reflected the protective role of nettle in preventing 
the appearance of renal abnormal changes [25, 26]. The 
protective activity of Urtica dioica might due to 

phenols. Phenolic compounds contain antioxidant 
properties due to ability of scavenging free radicals 
and active oxygen species such as single oxygen, free 
radicals and hydroxyl radicals [27,28]. In conclusion,  the 
component of Urtica dioica extract have a potential role 
in  preventive of renal dysfunction from detrimental 
effect of antipsychotics drug  risperidone .
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Abstract

Altered expressions of microRNAs also silence or activate many genes in progressionMethylation can 
change the activity of a DNA segment without changing the sequence.Western blot analyses explained an 
activation for A mitogen-activated protein kinase (MAPK or MAP kinase) is a type of protein kinase that is 
specific to the amino acids serine and threonine.
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Introduction

Thyroid cancer is cancer that develops from the 
tissues of the thyroid gland. It is a disease in which cells 
grow abnormally and have the potential to spread to 
other parts of the body.(1)

Thyroid cancers can be classified according to their 
histopathological characteristics into four main types 
– papillary thyroid cancer, follicular thyroid cancer, 
medullary thyroid cancer, and anaplastic thyroid cancer.
(2)

DNA methylation is a process by which methyl 
groups are added to the DNA molecule. Methylation can 
change the activity of a DNA segment without changing 
the sequence. When located in a gene promoter, DNA 
methylation typically acts to repress gene transcription. 
DNA methylation is essential for normal development 
and is associated with a number of key processes 
including genomic imprinting, X-chromosome 
inactivation, repression of transposable elements, aging 
and carcinogenesis.(3,4)

Aim of this study is to investigate the disorder in 
methylation of ratliver’s DNA in thyroid carcinoma 
cases.

Materials and Method

1- Site of study: at the laboratories of al-forat al-
Awsat university.

2- Histopathology sections: collection of 
tissue samples, chemical fixation, processing stages 
and staining with hematoxylin-eosin stains applied 
according toJohn D. Bancroftetal.(5).

3- Genetic analysis: including application of 
western plot analysis according to Li Fangetal.(6) 

4- Statistical analysis: all the inputs and issues 
tabulated and scheduled by computerized statistical 
programme (SPSS) established on the interact articles 
to get fine assessment. Julien I.E. Hoffman (2015).(7)

Results

Papillae among its cells, visible on microscopy. 
Features include characteristic Orphan Annie eye 
nuclear inclusions (nuclei with uniform staining, 
which appear empty due to powdery chromatin and 
marginal micronucleoli) and psammoma bodies on 
light microscopy. The former is useful in identifying 
the follicular variant of papillary thyroid carcinomas. 
Lymphatic spread is more common than hematogenous 
spread. Multifocality is common, the so-called Lateral 
Aberrant Thyroid is actually a lymph node metastasis 
from papillary thyroid carcinoma.

DOI Number: 10.5958/0973-9130.2019.00471.7
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   Papillary microcarcinoma is a subset of papillary 
thyroid cancer defined as measuring less than or equal 
to 1 cm. The highest incidence of papillary thyroid 
microcarcinoma in an autopsy series was reported by 
Harach et al. in 1985, who found 36 of 101 consecutive 
autopsies to have an incidental microcarcinoma. 
Michael Pakdaman et al. report the highest incidence 

in a retrospective surgical series at 49.9 percent of 860 
cases. Management strategies for incidental papillary 
microcarcinoma on ultrasound (and confirmed on 
FNAB) range from total thyroidectomy with radioactive 
iodine ablation to observation alone. 

Papillary microcarcinoma is a subset of papillary thyroid nuclei with uniform staining, which appear empty due 
to cancer defined as measuring less than or equal to 1 cmpowdery chromatin and marginal micronucleoli

Western blot analyses explained an activation for 
A mitogen-activated protein kinase (MAPK or MAP 
kinase) is a type of protein kinase that is specific to 
the amino acids serine and threonine (i.e., a serine/
threonine-specific protein kinase). Another activation 
was being obvious for rearranged during transfection 
kinase and B-Rapidly Accelerated Fibrosarcoma gene 
kinase. Look below.

MAPK RET/PTC  BRAF Western blot analyses explained an 
activation for MAPK, RET, PTC and BRAF

Discussion

In cancer, gene promoter CpG islands acquire 
abnormal hypermethylation, which results in 
transcriptional silencing that can be inherited by 
daughter cells following cell division. Alterations 
of DNA methylation have been recognized as 

an important component of cancer development. 
Hypomethylation, in general, arises earlier and is linked 
to chromosomal instability and loss of imprinting, 
whereas hypermethylation is associated with promoters 
and can arise secondary to gene (oncogene suppressor) 
silencing, but might be a target for epigenetic therapy.
(8,9)

Global hypomethylation has also been implicated 
in the development and progression of cancer 
through different mechanisms.Typically, there is 
hypermethylation of tumor suppressor genes and 
hypomethylation of oncogenes.(10)

Generally, in progression to cancer, hundreds of 
genes are silenced or activated. Although silencing 
of some genes in cancers occurs by mutation, a large 
proportion of carcinogenic gene silencing is a result of 
altered DNA methylation. DNA methylation causing 
silencing in cancer typically occurs at multiple CpG 
sites in the CpG islands that are present in the promoters 
of protein coding genes.(11,12)

Altered expressions of microRNAs also silence or 
activate many genes in progression to cancer. Altered 
microRNA expression occurs through hyper/hypo-
methylation of CpG sites in CpG islands in promoters 
controlling transcription of the microRNAs.(13)
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Silencing of DNA repair genes through methylation 
of CpG islands in their promoters appears to be 
especially important in progression to cancer.
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Abstract
Mumps is an infection caused by a virus. It is sometimes called infectious parotitis, and it primarily affects 
the salivary glands. The aims of this study to assess the prevalence of mumps cases according to some 
demographic characteristic during the study period in Iraq.Retrospective cross-sectional study was conducted 
at the Statistics Center of the Iraqi Ministry of Health to collect the data samples. Samples were included age, 
region, gender, and years. Samples were collected within six months after obtaining the ethical clearance 
from the Ministry of Health before conducting the research. data entered to Excel sheet and then analysis by 
Stata version 13. The table and graphs were used to present our data. Higher frequency of infection occurred 
in the age groups less than 15 years. Half of infection 56.9% (73939/129971) were occurred in 2016 and 
less 1% (1295/129971) in 2014. The incidence rate of infection among people per 10000 of the were 0.58%, 
0.49%, 0.52%, 0.36%, 3.5%, 19.5% and 9.79% respectively. Male cases of infection were more than female. 
the higher percentage of infection was occurred during 2016.  Try to educate people about the risk of mumps 
through seminars.

Keyword: - Epidemiology, Mumps, Iraq, Male, Years, Infection

Introduction 

Mumps is an infection caused by a virus. It is 
sometimes called infectious parotitis, and it primarily 
affects the salivary glands(1). Mumps is mostly a mild 
childhood disease (2). It most often affects children 
between five and nine years old. But the mumps virus 
can infect adults as well. When it does, complications 
are more likely to be serious(1)]. Mumps virus is present 
throughout the world. It is spread by airborne droplets 
released when an infected person sneezes or coughs 
and by direct contact with an infected person(3) .In 
Iraq, the incidence rate of infection is varying among 
people per 10000 of the population during the seven 
years (4-10). According to several studies resurgence 
of mumps epidemics has been documented by many 
investigators during this decade in several countries 
(11) .  In addition to other countries in Asia, Africa, 
Middle East and in north America(12-21). This contagious 
disease is widely distributed in low- and medium-

income countries like Iraq, mumps is an insignificant 
and neglected public health problem because of poor 
documentation of clinical cases and lack of published 
epidemiologic studies(22) . Studies have confirmed the 
cost-effectiveness of prevention and control of mumps 
through the reduction of school- and work-absenteeism 
and reduction in costs of treatment of complicated cases 
and the associated hospitalization (23,24) . This study has 
been conducted to assess the prevalence of mumps cases 
according to some demographic characteristic during 
the study period in Iraq.

Method 

Retrospective cross-sectional study was conducted 
at the Statistics Center of the Iraqi Ministry of Health 
to collect the data samples. Samples were included age, 
residence, gender, and years. Samples were collected 
within six months after obtaining the ethical clearance 
from the Ministry of Health before conducting the 

DOI Number: 10.5958/0973-9130.2019.00498.5 
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research. data entered to Excel sheet and then analysis 
by Stata version 13. The table and graphs were used to 
present our data.

Findings 

One hundred and twenty-nine thousand and nine 
hundred and seventy-oneof cases had mumps were 
recruited in this study for both male and female with 
different age groups,in 2011, the total number of cases 
were 1930 (1.5%). The higher frequency of infection 
1678 in the age groups less than 15 years followed by 
192 in the age groups 15-45 years and less frequency 60 
in the age more than 45 years. Also, during the 2012, the 
total cases of mumps were 1674. the higher frequency 
1482 in the age less than 15 years and less frequency 
9 in the age >45 years. In addition, in 2013, 2014, 

2015,2016 and 2017, the higher frequency 1663, 1001, 
8724, 54384 and 23675 in the age groups less than 15 
years, respectively [Table 1].According to age group, the 
current study showed that the higher percentage 71.3% 
in the age groups less than 15 years old was exposed 
to infection more than other age groups.This result 
agreement with two studies done in Tehran by (25)  they 
found that children between 0-9 or 5-9 years old had 
highest susceptibility to mumps infection. Another study 
done conducted in USA found that the susceptibility to 
mumps infection arrived to 90% in children under 14 
years old (26). Several factor may be responsible for this 
outbreak and the most important one immunogenicity, 
efficacy, and safety of mumps vaccine it was used as 
well as storage condition.

Figure 1: Distribution of Mump cases according to gender by years inIraq

Table 1: - Distribution of cases according to age groups by years in IRAQ.

Age groups 
(years) 

Years
Total 

2011 2012 2013 2014 2015 2016 2017

F   % F   % F   % F   % F   % F   % F   % F   %

<15 1678
1.8%

1482
1.6%

1663
1.8%

1001
1.1%

8724
9.4%

54384
58.7%

23675
25.6%

92647
100%

15-45 192
0.5%

143
0.4%

136
0.4%

214
0.6%

3813
10.8%

18562
52.7%

12168
34.5%

35228
100%

>45 60
2.9%

9
0.4%

10
0.5%

80
3.8%

420
20.0%

993
47.4%

524
25.0%

2096
100%

Total 1930
1.5%

1674
1.3%

1809
1.4%

1295
1.0%

12957
9.9%

73939
56.9%

36367
27.9%

129971
100%
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Regarding to gender and years, the higher frequency 
of infection among male more than female cases [Figure 
1].Also, the higher percentage of infection was reported 
64.3% among male cases more than female cases 35.7% 
during the study period. This result was compared with 
another studied (3)(27-29). And may be related with high 
risk activities in males as compared with females such 
as occupational factors, travel and social differences.   

Concern to distribution of total cases of mump 
by years. the higher frequency of infection 56.9% 
(73939/129971) was occurred in 2016 and less frequency 
of infection 1% (1295/129971) in 2014[Figure 2].

The incidence rate of infection among people per 
10000 of the population during 2011, 2012, 2013, 2014, 
2015, 2016, and 2017. 0.58%, 0.49%, 0.52%, 0.36%, 
3.5%, 19.5% and 9.79% respectively [Figure 3]. The 
high rates of mumps infection among Iraqi cites in 
the current study this may be related with the  high 
susceptibility of the target groups, low level of public 
awareness about the transmission of the disease and  the 
dropping lets precautions,  overcrowding, un  healthy  
housing and  improper behaviors  of patients  and their  
families with the disease during epidemics such as the 
social un healthy habit of kissing which is very common  
in our society(5-10). 

Figure 3: Incidence rate of infection per 10000 of population during the study period in Iraq

Figure 3: Incidence rate of infection per 10000 of population during the study period in Iraq
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Conclusions

The male cases of infection were more than female. 
the higher percentage of infection was occurred during 
2016. Try to educate people about the risk of mumps 
through seminars. 
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Isolating and Diagnosis Some Genus of Fungi that Found in 
Environment Air and Soil in Different Region of Wassit City
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Abstract

This study was carried out in the second half of April 2018 in waist governorate in Iraq to isolate some 
fungi that are important in their human health or its economic side. It was isolated and diagnosed from the 
soil and air from various regions in wasit governorate include the regions:/kut technical institute, kafaat, 
tammoz, damok, nu’maniyah, deboni and aziziyah. This study included four sites for each region and four 
replicates for each site, using 112 cultivars for the growth and diagnose of fungi  in the regions and sites 
studied. These genus of fungi were identified by depend on based “phenotypic ,microscopicand the growth 
of fungi on media culture PDA and SDA.The results showed that the most common fungal species in the air 
were Aspergillus, which showed that the higheremergence percentage reaches 91.57% and theemergence 
percentage of the fungi,Penicillium, Rhizopus, Mucor and Ustilago was 77.57, 11.14, 8 and 7.85%, 
respectively. The most commonemergence percentage of the fungi species in the soil environment were 
Fusarium, Cladosporium, Pythium, Pytophthora,RhizoctoniaMicrosporum, Aspergillus and Penicillium. 
The percentage of the incidence of these fungi was 34, 19.28, 19, 15.42, 12.85,10.71,7.85and 6.42% in the 
regions and sites were  studied.

Keywords: Fungi in air environment, Fungi in soil environment,Funi in wassit environment.

Introduction

Fungi are eukaryotic organisms that do not contain 
chlorophyll, they are heterotrophic organisms, so they 
either live on the dead residues of both plant and animal 
organisms (saprophytic fungi) or live parasitic on 
animal hosts (parasitic fungi) which are widespread and 
commonly found in all areas where moisture and heat 
are available. They are found in soil, air, fresh water and 
saline. Some single-cell fungi consist of only one cell 
that performs all vital functions such as yeast, but most 
of them are multicellular organisms that are composed 
of several regular cells and grow as branching hyphae. 
These are formed in the form of mycelium, which 
can be divided by walls or septum. Or don’t devided 
“coenocytic”.

The fungi reproduce in a variety of ways: budding, 
fragmentation, clamidiospores,conidia,Fungi can be 
isolated from the soil, air and water. Where organic 
matter is found, the quality of the isolated fungi varies 
depending on the type of soil and its moisture content, 
as well as on the type of crop grown in the soil. Many 

fungi can be isolated from the air and from the surfaces 
of plants and human skin and animal(1,2,3,4,5,6)fungi 
responsible for many of the diseases that affect humans, 
including respiratory-related diseases or skin diseases or  
nails or hair and fungal toxins produced when the fruits 
and vegetables infection by fungi and resulting in the 
damage of human health at the beginning In addition to 
the economic damage caused by plants and their products 
in the fields orin stageof stores, as well as damage to 
preserved foods even in refrigerators and products rich 
in organic matter, and the most famous types of fungus 
yeast, which plays an important role in the fermentation 
process in many of the food (7,8,9,10,11,12,13,14,15).

There are many ways to isolate the fungi from 
their places of preservation and keeping them in pure 
condition. Different methods of isolation vary and 
depending on the type of fungus and its environmental 
needs and the medium in it and several important factors 
such as the fungi that parasite on the plant externally 
“can be more easily isolated from the fungi then that 
grow in or between the tissues of the plant or from air or 
soil in liquid or solid cultuers (9,10,11,12,13,15).                                                                                                                  

DOI Number: 10.5958/0973-9130.2019.00499.7 
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 Method and Materials

Two  media PDA and SDAwere used to growth, 
isolate and diagnose fungi from regions and sites studied 
in wasitgovernorate (air and soil).Using 112 cultivars 
from PDA media and 53 cultivars from SDA media  
to purification the fungi that growth and diagnosedit. 
The study was conducted in the following regions:Kut/
Technical Institute, Kafat, Tamoz, Damok, Nu’maniyah, 
Deboni and Azizia,four sites were selected in each of 
region and four replicates in each sites.

-1- Isolation fungi from air.2

The PDA medium is preparedand sterilized in the 
steam sterilizer at 121c0 and pressure of 15 ing2 for a 
quarter of an hour,it was powered  in 9 cm diameter 

petri dishes. The dishes was distributed to seven regions 
studied and four locations in each region and four 
replicates in each location thenopened it in the air for 15 
minutesthen closed it and returned to the laboratory and 
incubated it in the incubator for 72 hours at a temperature 
of 30 c0. Then the fungal growth were purified on medium  
SDA and returned to the incubator for 48 hours at the 
same temperature after that examined the developing 
fungal growths and was identified on the basis of the 
external appearance of the growth fungus on mediaand 
microscopic characteristics featuresthen classified by 
using globally approved taxonomic keys. (1,2,3,5,6,7) The 
percentage emergence of fungi in the regions, sites and 
replicates was studied are calculated according to the 
followingequation:                                                  :

Number of dishes that fungus appearance in it

Percentage of appearance genusfungus= -----------------------------------------------------* 100Total number of dishes

from soilfungi2-2-Isolation

Collecting the sampling, isolation and diagnosis the 
fungi-1-2-2

Soil samples from the regions and sites studied were 
collected from different levels of the surface layer of 
soil from depth of 10- 30 cm, 1 kg per sample and then 
brought to the laboratory, mixing different levels of soil 
depths from which samples were collected separately 
then making serial dilutions from this samples from 101 

to 105  and select the dilution 103.Took 1 cm3dilution 

103 and added to the dishes containing the pre-prepared 
PDAmedia using 112 cultivars and 28 cultivars don’t 
add anything to its for control,then were incubated at 
30 ° C for 72 hours.Thegrowth of fungi in the cultivars 
were transferredto the SDA media and returned to the 
incubator again at the same temperature for 48 hours. 
The developing growth fungal were examined and 
identified on the basis of morphological and microscopic 
characteristics and then classified by using globally 
approved taxonomic keys(6,5,4).                 .

Finding

    Table( 1) shows the results obtained after isolating the fungi genus from the air

Serials          Region                                  Fungi
MucorUstilagoRhizopusPenicilliumAspergillusKut technical

1 97107590
75117994Kafat2
86118094Tamos3
7597492Damok4
812127691Numania5
910127789Deboni6
711138291Asizia7

7.85811.1477.5791.57Avereg

* Each number in the table represents the average of four sites in each of the seven regions and four replicates per 
site.
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The results obtained, are shown in table( 1) showed 
that fungusAspergillus was the most common genus 
of fungi isolated from the air, with a prevalence rate 
of 91.57% in the region and sites wasstudied. Sothis 
is a danger to human health. causing significant health 
damage as a result of respiratory infection because this 
fungus produce large number of conidia spores spread 
in the air when these spores entry  the respiratory system 
causes the shortness of breath and effects on the lungs 
by causes aspergillouses diseases to it, in addition to 
the toxins of this fungal, such as Aflatoxine,which 
produced by thisfungus as a secondary metabolite after 
growing on the  food andfruits and vegetables(16,17,18,19) 
followed by the genus of the fungus Penicllium with 
an average appearance rate of 77.57%. This fungus is 
more important tooin addition to fungus Aspergillus due 
to the fungal toxins patuline produced by this fungus 
species expansum when it is found on foodespecially 
apple including that fruits and vegetable in refrigerators, 
because this fungus prefer the moderate temperatures 
and it can grow in low temperature in therefrigerators,  

the fungusRhizopus, Ustilago and Mucor, followed 
the Penicilliumin the percentage of the appearance the 
rate of appearance  11.14,8 and 7.85% respectively, 
and these are all fungi affecting the health of humans, 
poultry and animals.

The high proportion of the emergence of 
Aspergillusfungus can be explained because it is 
characterized by the production of a large number 
of conidiaspores  that spread in the air in addition to 
the environment where it is preferred the temperature 
is high and mild while Penicillum prefer moderate or 
low temperature and it exists even on the food, fruits 
and vegetables stored in the refrigerators, while the 
decrease in the proportion of the effect of the emergence 
of the fungus Rhizopus to the lack of production of 
sporangia and the need for a wet and dark environment 
of germination and reproduction as well as for Ustilago 
and Mucor (21,22,23,24)

Table(2) Show the results obtained after isolating the fungi genus from the soil

Percentage of appearance genus fungus
regionserials

PenicilliumAspergillusMicrosporiumRhizoctoniaPhytophthoraPythiumCladosporiumFusarium

7941419252338Kut technical1

561569111529Kafat2

4466791330Tamos3

3575691328Damok4

810122022262539Numania5

911161925262333Deboni6

910152020272341Asizia7

6.427.8510.7112.8515.421919.28343Avereg

* Each number in the table represents the average of four sites in each of the seven regions and four replicates per 
site.

The results were shown in Table (2) refer to that 
fungusFusarium was the most common of isolates from soil 
in the surveyed regions and sites at a rate of 33%, followed 
by the fungus Cladosporium, PythiumPytophthora, 
M i c r o s p o r u m , R h i z o c t o n i a , A s p e r g i l l u s 
andPenicillium,the reason for the fugusfusariumhas a 
higher appearance rate becauseFusarium is one of the 
most abundant soil inhabitant and have three types of 

spores  produced, while Aspergillus andPenicillium, is a 
fungus that spreads in the air(1,2,3,4,5,8,16,17,,19). The difference 
in the appearance of fungi in the study regions is due 
to the fact that the regions from which samples were 
taken from sites where agricultural soil is endemic by 
fungiwhere fungi prefer soil environment and cultivated 
so the percentage of the appearance of fungi was high in 
the soil of Azizia and Nu’maniyah and the Institute of 
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Technical and Deboni.

Conclusions

1-Pollution of the air environment in wassit city 
with a high percentage of fungi  that harmful to human 
health.

2 - Pollution of the soil environment in wassit city 
with varying proportions of fungi spores especially the 
fungi Aspergillus , Microsporum and Penicillium that 
harmful to human.

3 - The high percentage of the appearance of air 
polluted fungi in agricultural areas such as Nu’maniyah 
and Azizia as well as residential areas due to the 
accumulation of waste, especially fruits and vegetables 
damaged.
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Abstract 

Modern molecular techniques were used to identify the damage of DNA molecule. In this study, a high-
precision technique was used to identify other genetic changes that lead to cellular changes at the molecular 
level causing damage and changes to the DNA molecule. We have used complete sequencing technique 
and information management to compare these markers although we have identified many new forms and 
differences in genes for chronic myeloid leukemia patients. Those differences that can be identified were 
easily disaggregated by a simple fractionation of the sequence polymerization reactions (PCR) of NOTCH4 
and FAM46A, genes. In addition, the presence of these differences were also assessed in about 30 patients 
and compared the results with 10 samples of healthy at the end of abstract authors should mention what they 
are come with conclusion from this work.

Keywords: Whole exome sequencing, Chronic Myeloid Leukemia, Bioinformatics analysis, PCR reactions.

Introduction 

Chronic myeloid leukemia (CML) is a rare  slow 
increasing blood cancer which begins in the bone marrow, 
but often moving into the bloodsometimes called chronic 
myelogenous leukemia; chronic granulocytic leukemia, 
or chronic myelocytic leukemia can be defined as a 
clonal disease that resulting  from an acquired genetic 
change in a pluripotential hemapoietic stem cell [1] In 
chronic myeloid leukemia (CML), part of the DNA from 
one a chromosome moves to other chromosomes. This 
exchange is called the “Philadelphia chromosome”, 
which results in a reciprocal translocation between 
the ABL (Abelson Murine Leukemia) gene located on 
chromosome 9, and the BCR (breakpoint cluster region) 
gene on chromosome 22 [2,3]. This change results in 
formation of an abnormal gene called BCR-ABL, which 
turns the cell into a CML cell [4]. In addition, mutations 
in the Bcr-Abl kinase domain may contribute to 
resistance to tyrosine kinase inhibitors (TKIs) in chronic 
myeloid leukemia patients. CML can be diagnosed by 
conventional cytogenetic tests that look at chromosomes 
(pieces of DNA) under a microscope to find any 
abnormalities. This method takes time, and is not always 
successful. Therefore, some other molecular approaches 
have been suggested and used to diagnose and follow 

up CML patients’ recovery. However, all these methods 
have their own limitations and most of them are based 
on very limited genetic information. Next generation 
sequencing (NGS) has proven to be an effective tool to 
identify recurrent, specific mutations in solid tumors and 
leukemia [5]. Whole exome sequencing is one of the NGS 
approaches that look at the coding regions (Exome) in 
the genome. Whole exome sequencing (WES) can 
efficiently identify coding variants and has a wide range 
of applications in population genetics, genetic disease 
identification and cancer studies. In whole exome 
sequencing (WES), DNA samples are fragmented and 
biotinylated oligonucleotide probes (baits) are used to 
selectively hybridize to target regions in the genome. 
After enriching the sample for DNA from the target 
region, the sample is then sequenced before proceeding 
to bioinformatics analysis [6]. Whole exome sequencing 
allows the identification of a large number of mutated 
genes in many types of cancer [7]. Therefore, sequencing 
a wider panel of genes is beneficial in the clinical 
management of CML patients. As such, the aim of this 
study is to gain insights into the genetic alterations other 
than BCR-ABL translocation at the molecular level, 
which finally causes CML. We will perform whole-
exome sequencing of one cases representative of BCR-
ABL positive CML in chronic phase of the disease. 

DOI Number: 10.5958/0973-9130.2019.00500.0 
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Then we will enrich this data with those deposited in the 
NCBI and ENA databases. After detection of variants, 
we will assess them in a population of 30 CML patients 
alongside a population of 10 none cases. At the end, by 
analyzing our data alongside other published resources 
and available genomics and transcriptomics data, we 
will present a system biology level of gene regulation in 
this disease using bioinformatics approaches

Material and Method

“Data Collection”    Patients Selection 

Patients have selected according to clinical and 
laboratory examination. Questionnaires form was filled 
for each patient.  The Questionnaire includes: name, 
age, gender, date of diagnosis and type of leukemia was 
achieved. The number of chronic myeloid leukemia was 
(40) samples. While the range of age in CML was (40-
70) years, healthy samples were (10-60) years. Gender 
of CML 22(male) and 8(female) and healthy 5(male), 
5 (female).Five ml of blood has been collected by vein 
puncture from 40 patients suffering from CML who 
were admitted to the (Al Reda Hospital) / (The National 
Center of Hematology)  during the periods of May 2017 
till September 2018. The disease has been clinically 
diagnosed by the consultant medical staff at the centre. 
Each collected blood sample had been dispensed into 
EDTA tubes for molecular examination. In addition, 10 
apparently healthy volunteers used as control   had also 
been included.

Genomic DNA isolation

The genomic DNA isolated from the whole fresh 
and frozen blood collected in EDTA anticoagulant tubes 
for molecular studies  had  been conducted using Wizard 
(Sambrook et al., 1989). genomic DNA purification kits 
(Geneaid), following the manufacturer’s manual with 
some modifications. After genomic DNA extraction, 
agarose gel electrophoresis has been used to confirm the 
presence and integrity of the extracted DNA. 

- Exome sequencing 

• Exome sequence analysis   

Briefly, raw data were quality controlled, cleaned, 
aligned and assessed for the presence of insertions, 
deletions (InDels) and single nucleotide polymorphisms 
(SNPs) [10,11]. For quality control, we have used 
FastQC[11] software with default parameters. Trimming 

of the adaptors and filtering low quality reads were 
performed using FASTX toolkits [12] .Burrows-Wheeler 
Aligner (BWA) [13]. Software is utilized to map the 
paired-end clean reads to the reference genome. The 
original mapping result in BAM format can be obtained. 
SAMtools is used for sorting the BAM file, and Picard 
is utilized to mark duplicate reads. Final BAM file can 
be obtained after these steps. [14] GATK software was 
used to detect variations. We have used ANNOVAR 
(functional annotation of genetic variants from high-
throughput sequencing data [15]. To annotate SNPs and 
InDels, which were includes annotation information 
from dbSNP, the 1000 Genomes Project and other 
published databases [16]. Annotation contains the 
variation’s position, type, conservation prediction and 
additional various information.  

• Bioinformatics analysis of Exome Seq from 
different CML patients   

The results of exome sequencing were compared 
across 12 patients obtained in other studies using 
Integrated Genome Browser (IGB). The information 
regarding InDels of the CML patients was obtained from 
European Nucleotide Archive (ENA) and presented. In 
analyzing, the results using IGB the following criteria 
were used to find novel CML associated alterations:  
Experimental techniques that survey an entire genome 
demand flexible, highly interactive visualization tools 
that can display new data alongside foundation datasets, 
such as reference gene annotations. The Integrated 
Genome Browser (IGB) aims to meet this need. IGB 
is an open source, desktop graphical display tool 
implemented in Java that supports real-time zooming 
and panning through a genome; layout of genomic 
features and datasets in moveable, adjustable tiers; 
incremental or genome-scale data loading from remote 
web servers or local files; and dynamic manipulation of 
quantitative data via genome graphs. [18]

1-PCR verification of the Exome sequence analysis

a. Specific PCR-Primers:  

In order to confirm the results obtained from exome 
sequencing and bioinformatics analysis, PCR reaction 
was performed using specific primers for the NOTCH4 
and FAM46A genes. Table (1).  
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Table (1). Sequences of primers used in the current study. 

Primer Forward Reverse Product 
size 

NOTCH4 
5′- 
TGGGTCTGACCACTGAGACA-
3′ 

5′- ACGTGAGGCTTGCAGCAG-3′ 207 bp 

FAM46A 5′- CTTGAGCGTGAGTGGTGTGA-3′  5′- GGCGGAGGGTGAAGGGTA-3′ 550 bp

b. PCR Reactions and program: 
Optimization of PCR reaction was accomplished after several trials. Conclusively, the following programs were 

adopted. The PCR reaction was carried out as shown in Table (2). 

Table (2). PCR Programs for all Tow genes.

Steps Temperature (Co) Time Cycles 

Initial denaturation 94 5 minute 1 

Denaturation 94 40 second 

35 Annealing 62 40second 

Extension 72 45second 

Final extension 72 5 minute 1 

b. Analysis of PCR Products: 

The PCR products and the ladder marker have been 
resolved by electrophoresis. 3 μl of loading buffer plus 
7 μl of the product were loaded on 2 % agarose gel (2g 
agarose/100 ml 1X TBE buffer) and run at 100 volts for 
40 min. The gel was stained with GEL RED (0.4 μg/ml) 
solution (0.5 μg/ml). In addition, bands were visualized 
on UV Tran illuminator and then photographed. DNA 
ladder (100 bp) has been used to estimate the molecular 
size of the bands.[17].

Finding and Discussion 

Whole-exome sequencing of chronic myeloid 
leukemia.

The sequencing data including exome reads was 
provided in fastq format by Novo gene Pairs end 
reads of 150 nucleotides undergone further analysis 
(Supplementary materials). 

In this study we have compared the presence and 
absence of such variations in our patient inorder to 
identify of InDels variations with probable association 
with CML in which obtained with a couple of cases 
from ENA.All data which were loaded into IGB browser 
and the positions for these novel InDels were assessed 
manually”

By analyzing these positions, genes were selected 
for PCR conformation. These are NOTCH4, and 
FAM46A. The IGB output for these genes . The full 
results of IGB for other positions are provided in the 
supplementary materials. Table (3)
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  Table (3) The list of novel InDels with no ID in the NCBI human variation databases.

Chromo POS ID ALT REF GeneName 

4 88536886 . C 34 nucleotides DSPP 

5 140186981 . GACA G PCDHA4 

6 32191658 . T TAGCAG CAGCAGC NOTCH4 

8 10467589 . 49 nucleotides T RP1L1 

6 29910770 . A ACCC HLA-A 

6 82461727 . 31 nucleotides A FAM46A 

6 29910779 . GCTCC G HLA-A 

Genomic DNA extraction 

Genomic DNA was extracted from blood samples using Wizard Genomic DNA Kit (Promega, KORA) to obtain 
a pure DNA for PCR amplification. The results of DNA extraction showed that fresh blood samples yielded enough 
DNA concentrations for PCR amplification. 

PCR Analysis:  

Using specific PCR primers for each gene. Total DNA shown in figure 1 and   table (4). Indicated that a size of 
pcr product with a molecular weight of about 207 bp for NOTCH4, 500 bp for FAM46A, has been obtained(figure 
-2). 

 Table (4) Expected size of PCR products (bp) for each gene in the healthy and CML patients. 

Type of gene Healthy CML 

NOTCH4 200 205

FAM46A 470 500

Figure1.  PCR products of NOTCH4 gene for CML on a 2 % agarose gel at 100 voltages for (40) min. Lane m 100 bp (marker)
Lanes (1,2,3,4,5,6) patient samples and Lanes (,7,8,9,10,11,12) control samples for CML size (207) bp 

Figure 2. PCR products of FAM64A gene for CML on a 2 % agarose gel at 100 voltages for 40 min. Lane m 100 bp (marker) 
Lanes (1,2,3,4,5) patient samples and Lanes (6,7,8,9,10,11) control samples for CML size 550 bp.  
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Conclusions

After analyzing the sequence of data and vital 
information for CML patients, we selected 2 gene 
including NOTCH4 and FMA46A to verify PCR. Our 
results show that this technique is an important technique 
in the knowledge of candidate genes, as well as in early 
detection of cancer and further work on the identification 
of a new marker for early detection of CML. However, 
further work is needed to demonstrate the relationship 
between the presence of InDels identified here and the 
development of CML and its progression. 
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Abstract

Children today encounter and utilize technology constantly both at home and in school. Television, DVDs, 
video games, the internet, cell phones and PDAs – all now play a formative role in many children’s 
development.Excessive use of mobile devices can cause eye problems like myopia (short-sightedness) and 
amblyopia (lazy eye) in young children. With young children increasingly playing for hours on end with 
mobile devices such as smartphones and tablets, this might grow to be a problem for them as well.  The aim 
of this study was to assess mobile games effects on visual acuity of primary school students and the role 
of chewable multivitamins in the improvement.This study assessed 330 students from 4th,5th and 6th classes 
of three different primary schools. They were checked regarding visual acuity defects to determine the 
relationship between these defects and mobile games. The study was conducted at the period [October 2015- 
April 2017].Full ocular examination was done, including visual acuity, cycloplegic and non-cycloplegic 
refraction assessment. Most of the selected sample (69.7%) were normal, while (28.8%) were with impaired 
visual acuity secondary to refractive errors and (1.5%) without refractive errors.The results showed that 
there is significant association (strong) between visual acuity and mobile games, 33.5% only of students 
with normal visual acuity play mobile games, while 77.9% of students with refractive disorders play mobile 
games. 

This strong association is highly related to the time of playing, so that most of defects in visual acuity occurs 
in students with night time of mobile game playing 52.7%.    

Regarding the type of refractive errors, 56.7% was with hypermetropia, 33.78% was myopic and the 
remaining 9.46% was with astigmatism.

Associated problems with students use of mobile games and refractive errors include wide range of 
complications, headache occurred in 40.54% of them, 70.3% complaining of reading problems (poor 
concentration, not clear words …etc.), red congested eyes in 20.3% and tic with abnormal lid movements 
in 12.2 % of them. The students with refractive errors subdivided into two groups, the first one received 
chewable multivitamin while the second group received placebo (nothing) and after 3 months of this clinical 
trial, there was strong association between refractive errors improvement and chewable multivitamins.

 Keywords: Mobile Games ; Visual Acuity ;;Primary School ; Chewable Multivitamins ; Improvement.

Introduction

In the past when kids were not in school, was time 
largely spent roaming the outdoors, playing games with 
friends and exploring the surrounding area. (1)

  Kids and mobiles are nearly inseparable these 
days. With many school-age kids and even preschoolers 

spending hours in front of a mobile every day, it’s 
worth considering what effects mobile games might 
have on your children’s eyes and their vision (1), Most 
mobile games require lengthy involvement to finish 
any particular game, forcing the player to stay focused 
on the screen during their playtime (2),   In 2009, 29 
percent of American children ages 8 to 18 had their 
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own laptop computer, and kids in grades 7 through 12 
reported spending an average of more than 90 minutes 
a day sending or receiving texts on their cell phones (2), 
Many pediatric eye doctors believe that heavy computer 
and mobile use among children puts them at risk for 
early myopia. Recent research appears to confirm that 
fear (3)  .  A large study conducted by the National Eye 
Institute and published in the December 2009 issue 
of Archives of Ophthalmology found that the prevalence 
of nearsightedness among Americans has increased from 
25 percent to 41.6 percent of the population over the 
past 30 years — an increase of more than 66 percent(2)

   Sitting for hours in front of a mobile screen stresses 
a child’s eyes because the mobile forces the child’s 
vision system to focus and strain a lot more than any 
other task. This can put children at an even greater risk 
than adults for developing symptoms of mobile vision 
- syndrome(4) ,Mobile eye effects include visual acuity 
impairment (refractive errors), eye strain, crossed eye 
(squint), headache, defective eye nourishment (dry eye), 
High Energy Visible light effects (HEV) and blindness 

(4)  Today it is a “near-point world,” and parents need to 
be aware of the vision problems associated with mobile 
work. Mobile use demands fine motor skills from young 
eyes that are not well developed. Only when the visual 
system matures is a child better able to handle the stress 
of a mobile on that system. (5)

Blue light is the highest energy wavelength of 
visible light. The “energy” is able to penetrate all the 
way to the back of the eye, through the eyes’ natural 
filters. A good way to think of how eye supplements 
work is that they act as natural sunglasses and shield 
eyes from harmful rays –  like UV rays from the sun or 
blue light rays from digital devices, so it’s like applying 
sunscreen to the skin to protect it from sun damage. Like 
sunglasses and sunscreen, eye supplements are best used 
regularly for effective protection. (5)

 Patients and methods

The current study is across sectional- clinical trial 
study to assess mobile games effects on visual acuity 
of primary school students and the role of chewable 
multivitamins in the improvement.             The study 
included 330 students from 4th,5th and 6th classes of 
three different primary schools in Tikrit city. They were 
checked regarding visual acuity defects to determine the 
relationship between these defects and mobile games. 
The study was conducted at the period [October 2015- 
April 2017].       The clinical trial part of study was 
done by giving one group of the students with refractive 
errors chewable multivitamins “ Happy Gummy® is 
a formulation carefully studied to provide a fusion of 
essential Vitamins, Minerals, Calcium, Iron, Zinc, 
Folic acid and natural fruit juice flavors in a delicious 
gummy», one piece per day for two months, while the 
other group has been given placebo.                                                                                                                          

  Data collected included general information in 
addition to full ocular examination was done, including 
visual acuity, cycloplegic and non-cycloplegic refraction 
assessment. Then data summarized and presented by 
simple tables and figures, and analyzed by using ANOVA 
test.                                                                                                                                                          

Finding

 Three hundred thirty (330) students from 4th,5th and 
6th classes of three different primary schools in Tikrit city 
were chosen randomly and checked for the presence of 
refractive errors in relation to their use of mobile games.

   (69.7%) of students were normal in relation to 
visual acuity, (28.8%) with defective visual acuity due 
to refractive errors and only (1.5%) impaired vision 
due to non-refractive errors (trauma, cataract, retinal 
problems, glaucoma …etc.).

 The results showed no significant relation between 
school class and visual acuity status. (p-value=0.207).

Table -1- Sample distribution according to school class.

TotalSchool Class

Visual acuity 6th5th4th
%Number%Number%Number%Number
69.7230276234.37938.789Normal
28.89526.32542.14031.630Refractive Errors
1.5560340200Non refractive errors
10033027.39036.712136.0119Total
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Table -2- The relation between visual acuity and gender.

Total
 Gender

Visual acuity FemaleMale

%Number%Number%Number

69.723058.313441.796Normal

28.89542.14057.955Refractive Errors

1.55402603Non refractive errors

10033053.317646.7154Total

Regarding gender association, significant association was present between male gender and the presence of 
refractive errors. (P-value=0.025).

Table -3-  The relation between mobile games and visual acuity.

The results showed that there is significant association (strong) between visual acuity and mobile games, 33.5% 
only of students with normal visual acuity play mobile games, while 77.9% of students with refractive disorders play 
mobile games. 

Total  Mobile Games

Visual acuity AbsentPresent

%Number%Number%Number

69.723066.5153 33.577 Normal

28.89522.12177.974Refractive Errors

1.55201804Non refractive errors

1003305317547155Total

Table -4- The relation between visual acuity and hours of playing mobile games. 

Visual acuity

Hours of playing
Total

< 1 hour 1-< 2 hour 2-< 3 hour 3-< 4 hour

Number % Number % Number % Number % Number %

Normal 54 70.1 14 18.2 6 7.8 3 3.9 77 49.7

Refractive 
Errors 5 6.8 10 13.5 23 31.1 36 48.6 74 47.7

Non refractive 
errors 2 50 1 25 1 25 0 0 4 2.6

Total 61 39.4 25 16.1 30 19.4 39 25.1 155 100
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Figure -2- Associated problems to refractive errors.

 The students with refractive errors subdivided into 
two groups, the first one received chewable multivitamin 
while the second group received placebo (nothing) and 
after 3 months of this clinical trial, there was strong 
association between refractive errors improvement and 
chewable multivitamins. (p-value=0.05).       

According the results, only 3.9% of students with normal visual acuity play mobile games for more than 3-4 
hours, while this percentage was 48.6% of students with refractive problems, so that there is there is strong association 
between visual acuity status and hours of mobile games playing (p-value= 0.05).                                                                                                                               

 This strong association is highly related to the time of playing, so that most of defects in visual acuity occurs in 
students with night time of mobile game playing 52.7%. (p-value=0.05).   

  Table -5- Relation between visual acuity and time of playing mobile games.

Visual acuity

Time of playing
Total

Day Night Day and night

Number % Number % Number % Number %

Normal 48 62.3 17 22.1 12 15.6 77 49.7

Refractive Errors 5 6.8 39 52.7 30 40.5 74 47.7

Non refractive 
errors 3 75 1 25 0 0 4 2.6

Total 56 36.1 57 36.8 42 27.1 155 100

 Regarding the type of refractive errors, 56.7% 
was with hypermetropia, 33.78% was myopic and the 
remaining 9.46% was with astigmatism.

Figure -1- Refractive error distribution according the type.

 Associated problems with students use of mobile 
games and refractive errors include wide range of 
complications, headache occurred in 40.54% of 
them, 70.3% complaining of reading problems (poor 
concentration, not clear words …etc.), red congested 
eyes in 20.3% and tic with abnormal lid movements in 
12.2 % of them.
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Table -6- Refractive errors & associated problems improvement with chewable multivitamins after 3 
months follow-up.

Improvement Multivitamins Placebo Total

Excellent 18 81.8 4 18.2 22 29.7

Good 12 66.7 6 33.3 18 24.4

Fair 5 20 25 80 30 40.5

Weak 2 50 2 50 4 5.4

Total 37 50 37 50 74 100

Discussion

An estimated 3.35 billion personal computers, 
tablets and mobile phones were shipped around the 
world in 2016. With new products hitting shelves every 
day, the market for digital devices continues to grow. 
this means more time spent looking at electronic screens 
and digital content.(6)

The world’s reliance on electronics has proven to 
be beneficial in many ways but poses a problem 
for the eyes. nearly 70 percent of U.S. adults experience 
digital eye strain as a result of the growing use of these 
devices. (6)

New research also suggests that overexposure to 
blue light, also referred to as high-energy visible or 
HEV light, may contribute to vision problems such as 
cataracts and age-related macular degeneration (AMD). 
long-term implications are just now being studied, 
but the short-term impact of digital eye strain affects 
individuals on a daily basis. (6)

In this cross sectional and clinical trial study, the 
demonstration of mobile games effects on visual acuity 
of primary school students and the role of chewable 
multivitamins in the improvement. The results showed 
that (69.7%) of students were normal in relation to 
visual acuity, (28.8%) with defective visual acuity due 
to refractive errors and only (1.5%) impaired vision due 
to non-refractive errors and these results similar to that 
of Cespedes. (7)

The results showed that there is significant 
association (strong) between visual acuity and mobile 
games, 33.5% only of students with normal visual 
acuity play mobile games, while 77.9% of students with 

refractive disorders play mobile games and these results 
slightly different from that of Gartner. (8)

Only 3.9% of students with normal visual acuity 
play mobile games for more than 3-4 hours, while 
this percentage was 48.6% of students with refractive 
problems, so that there is there is strong association 
between visual acuity status and hours of mobile games 
playing. This strong association is highly related to 
the time of playing, so that most of defects in visual 
acuity occurs in students with night time of mobile 
game playing 52.7%. The same fact was mentioned by 
Cathy.  (9)  Regarding the type of refractive errors, 56.7% 
was with hypermetropia, 33.78% was myopic and the 
remaining 9.46% was with astigmatism.

Associated problems with students use of mobile 
games and refractive errors include wide range of 
complications, headache occurred in 40.54% of 
them, 70.3% complaining of reading problems (poor 
concentration, not clear words …etc.), red congested 
eyes in 20.3% and tic with abnormal lid movements in 
12.2 % of them and this similar to other studies. (10)

The students with refractive errors subdivided into 
two groups, the first one received chewable multivitamin 
while the second group received placebo (nothing) and 
after 3 months of this clinical trial, there was strong 
association between refractive errors improvement and 
chewable multivitamins.

 Conclusions

- Significant relationship between mobile games 
and refractive errors in primary school age students.

- This relationship is more in males more than 
females.
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 - There is strong association between the duration 
of playing and mobile eye related problems.

 - Using of chewable multivitamin is with significant 
beneficial effects.

Source of Finding: Self
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Conflict of Interest: Non 

References

1.  National Radiological Protection Board. Mobile 
phones and health 2004: report by the Board of 
NRPB. Chilton, Didot, Oxford shire, National 
Radiological Protection Board, 2004 (Documents 
of the NRPB, 2006.15,5: 15-17.

2.  Kathryn A. Rose, PhD, Ian G. Morgan, BSc, 
PhD, Jenny Ip, MBBS, Annette Kifley, MBBS, 
MAppStat, Son Huynh, MBBS, MMed (ClinEpi), 
Wayne Smith, BMed, PhD, Paul Mitchell, MD,PhD. 
“Outdoor Activity Reduces the Prevalence of 
Myopia in Children.” Ophthalmology. 2008.115, 
8:1279–1285.

3.  Stephanie V  der Lely, M.Sc., et al. “Blue Blocker 
Glasses as a Countermeasure for Alerting Effects 
of Evening Light-Emitting Diode Screen Exposure 
in Male Teenagers.” Journal of Adolescent Health: 

January .2015;56, 1: 113–119.

4.  David Smahel, Michelle F. Wright, Martina 
Cernikova. “The impact of digital media on 
health: children’s perspectives.” International 
Journal of Public Health. December 2014.

5.  O’Hagan JB, Khazova M, Price LL. Low-energy 
light bulbs, computers, tablets and the blue light 
hazard. Eye (London). 2016; 30:230-3.

6.  Klamm J, Tarnow KG. Computer Vision 
Syndrome: A Review of Literature. Medsurg Nurs 
.2015; 24:89-93

7.  Oliva MS and Taylor H. Ultraviolet radiation and 
the eye. Int. Ophthalmol. Clin. 2005: 45(1), 1-17.

8.  Behar-Cohen F, Martinsons C, Viénot F, et 
al. Light-emitting diodes (LED) for domestic 
lighting. 2011;30(4):239-57.

9.  Gamlin PD, McDougal DH, Pokorny J, et al. 
Human pupil responses driven by melanopsin-
containing retinal ganglion cells. Vision Res. 
2007;47(7):946-54.

10.  Hunter JJ, Morgan JI, Merigan WH, et al. The 
susceptibility of the retina to photochemical 
damage from visible light. Prog Retin Eye Res. 
2012;31(1):28-42.



Torque Teno Virus (TTV) as a Risk Factor in Hemodialysis 
Process in Kirkuk

Nuha M. Wahid1, Israa H. Saadoon2

1Medical Laboratory, Kirkuk Health Directorate, Kirkuk, Iraq,  
2Department of Microbiology, College of Medicine, Tikrit University, Tikrit, Iraq

Abstract

Patients undergoing hemodialysis are at increased risk of infection with blood-borne viruses, especially 
hepatitis C virus (HCV), hepatitis B virus (HBV) and Torque teno virus (TTV). The present study investigated 
these issues and the possibility of nosocomial transmission among patients undergoing hemodialysis.A cross 
sectional study was carried out on80 patients with end stage renal disease (ESRD) undergoing hemodialysis 
(HD) and 20 blood donors as control who admitted to blood bank for blood donationwere enrolled in this 
study in Kirkuk provincefrom 15th of August 2018 to 15th of February 2019. Result: The prevalence of 
TTV DNA was detected in those TTV Ag seropositive and some seronegative dialysis patients,genetic 
analysis was done using the primers from N22 region of TTV. The study showed that 15% of HD patients 
had TTV DNA.The study showed that the highest rate of TTV infection (30%) was found in patients under 
dialysis for more than 3 years. On the other hand,the study displayed that the highest rates of TTV infections 
were recorded in HD patients who previously received blood for more than 6 time (58.33%). The current 
study revealed that there was no significant association between TTV infection and level of ALT and ASTin 
HD patients.

Key words: HD, TTV, CKD,ESRD, HCC.

Introduction

The use of hemodialysis as renal replacement 
option in end-stage renal disease (ESRD) has provided 
better life expectancy in those patients, but maintenance 
hemodialysis is a high-risk environment for blood-
borne viruses especially HCV and HBV infections(1). 
Patients with chronic renal failure are at risk of acquiring 
microorganisms and developing infections. The most 
common etiologic agents are bacteria and viruses, 
such as the Torque teno virus, TTV was discovered as 
a possible cause of posttransfusion hepatitis in humans 
in 1997 in Japan(2). Currently, the Anelloviridae family 
comprises about 68 species, which are non-enveloped, 
circular, single-stranded DNA (ssDNA) viruses with 
a genome of 2.1–3.9 kb in length classified into 12 
genera(3). Torque teno virus is a human-infected virus 
that is present ubiquitously in nature. Globally, it 
infects up to 95% of the healthy individuals without 
any clinical manifestations(4).Spelled-out names for 
TTV was approved as ‘Torque teno virus’ by the 
International Committee on Taxonomy of Viruses 

(ICTV). These acronyms were devised to incorporate 
‘torques’ (necklace) and ‘tenuis’/‘teno’ (thin) into the 
established TTV name.Some researchers still refer to 
TTV as ‘transfusion transmitted virus’, based on the 
initials of the original patient (5).Torque teno virus has 
a 3.8kb circular genome of ssDNA. One third of the 
genome is a non-translated region (NTR) and has a 
high degree of similarity within extremely divergent 
TTVs (6).Human and porcine anelloviruses share the 
same genomic structure, which consists of at least 
four presumed open reading frames (ORFs), as well as 
a short stretch of high GC content in the untranslated 
region (6). The ORF1 protein probably serves as 
replicase and represents the major structural protein of 
TTV, because its N-terminus region contains a highly 
basic stretch consistent with other circoviral capsid 
proteins. Phosphorylation of the ORF 2–4 product on 
frame 2, derived from the 1.2kb spliced mRNA using an 
expression plasmid, has a similarity to NS5A of HCV.A 
transgenic mouse expressing a TTV product mainly in 
kidneys and suffering from a nephrotic syndrome has 
been reported (7).Wherever it replicates, TTV is shed 
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into the bloodstream in relatively large quantities. 
Following transfusion of uninfected patients with 
contaminated blood, TTV became detectable in plasma 
in one to few weeks (8).The concentration of TTV is 
10–100 times greater in bile than in peripheral blood, 
suggesting replication of TTV in the liver(5).The genome 
of TTV replicated by a rolling-circle mechanism(9).TTV 
prevalence and clinical significance are being assessed 
worldwide, however its relationship with progression 
to severe liver disease and hepatocellular carcinoma 
(HCC) remain controversial, although the serological 
prevalence of TTV infection in healthy blood donors 
was lower than that in patients with fulminant or chronic 
cryptogenic liver diseases(10).

Materials and Method

A cross sectional study included 80 patients with end 
stage renal disease (ESRD) undergoing hemodialysis 
(HD) and 20 blood donors as a control group who were 
apparently healthy who admitted to blood bank in Kirkuk 
province in northern Iraq from15th of August 2018 to 
15th of February 2019.Blood samples were withdrawn 
with a vacutainer set to exclude air contamination. 
Samples were stored at – 20°Cuntil processing.

Torque Teno Virus(Ag) serology

  A sandwich enzyme-linked immunosorbent assay 
(ELISA) was used to qualitatively analyze Torque 
tenovirus (TTV) in human serum,plasma or other 
biological fluids (My BioSource (USA), Cat. No: 
MBS9313728).  

Isolation of TTV DNA

For detection of TTV DNA in HD patients and the 
control group, 80 HD patients were included (31 samples 
of TTV Ag positive by ELISA plus 49 sample from TTV 
Ag negative by ELISA) and 20 samples from the control 
group were prepared and stored for later nested PCR, 
viral DNA was extracted from 200µl serum stored at-
20°C using QiAmp Mini Elute viral spin kit(Qiagen, 
Germany) following manufacturer’s instruction.The 
nucleic acid was eluted in 30µl of elutionbuffer supplied 
with the kit.TTV-DNA wasdetected bynested PCR 
using N22 specific primers. First round amplification 
was performed with forward primerNG059- 
5’- ACAGACAGAGGAGAAGGCAACATG- 
3’ and reverse primer NG063- 
5’-CTGGCATTTTACCATTTCCAAAGTT- 3’for 

5 min at 95°C (initial denaturation)followed by 50 
cycles of denaturation at 95°C for 1 min, annealing 
at 62°C for 1 min, and extension at72°C for 1 min 
with final extension at 72°C for 7 min.The second 
round of PCR was performedusing forward primer 
NG061- 5’-GGCAACATGYTRTGGATAGACTGG-
3’and reverse primer NG063-5’- 
CTGGCATTTTACCATTTCCAAAGTT -3’following 
same conditions as used for firstround amplification 
in a thermocycler.Five µl of thePCR product was 
electrophoresed on 2% agarose geland stained byred 
safe nucleic acid staining solution for the detectionN22 
region of TTV.

Biochemical tests

Liver function tests including aspartate 
aminotransferase(AST) & alanine 
aminotransferase(ALT)were performed on autoanalyzer 
Roche-Reflotron.

Statistical Analysis

Computerized statistically analysis was performed 
using SPSS (Statistical Package for Science Services). 
Comparison carried out using; Chi-square (X2) and 
probability (P value). 

Finding 

This study was concluded to reveal the rate of 
TTVinfectionin a population of CRF patientson 
maintenance HD, in Kirkuk general Hospital.  
Hemodialysis is carried out in those patientswho have 
developed CKD-stage IV and ESRD.In order to find 
out the prevalence of TTVinfection, the sera samples 
from 80 CRF patientswere assayed for the presence of 
TTV-DNA usingpolymerase chain reaction (PCR) and 
amplifyingN22 region of TTV-genome.For detection of 
TTV DNA, 80 HD patients were included (31 samples 
of TTV Ag positive by ELISA plus 49 sample from TTV 
Ag negative by ELISA) and 20 samples from the control 
group were prepared and stored for later nested PCR. 
The present study revealed that TTV DNA was detected 
in 15% of hemodialysis patients, no one of control group 
had TTV DNA, as shown in Table 1 and Figure 1. 
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Table 1: Detection of TTV DNA in HD patients and the control group by PCR.

Figure 1: Polymerase chainreaction product the band size 271 bp. The product was electrophoresis on 2% agarose at 5 volt/
cm2. 1x TBE buffer for 1:30 hours. N: DNA ladder (100).

In the present study, TTV infection was found in a higher ratein males (58.33%) than that in females (41.67%).. 
Figure 2.

Figure 2: Distribution of TTV infection according to gender.
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The study revealed that the highest rate of TTV infection (33.33%) was found in HD patients within the age 
group 15-24 years.. Table 2.

Table 2: Relation of TTV infection with age of patients under hemodialysis.

The study displayed that there was a significant relation of TTV infections with number of blood transfusion in 
HD patients and the highest rates of TTV infections were recorded in HD patients who previously received blood for 
more than 6 time (58.33%)and the lowest rates were found in patients who didn’t receive blood previously..Figure 3.

Figure 3: Relation of TTV infections with number of blood transfusion in HD patients.

The study showed that the highest rate of TTV infection (30%) was found in patients with dialysis for more 
than 3 years and rate of TTV infection was increased with increasing of dialysis duration. The result was highly 
significant,as seen in Table 3.

Table 3: Relation of TTV infection with duration of hemodialysis.
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The current study revealed that there was no significant relation between TTV infection and mean level of ALT 
and AST in HD patients..Table 4.

Table 4: Level of ALT and AST in HD patients and the control group

Discussions

Infections are the major causes of mortality and 
morbidity in HD patients. Hence, the patients with 
chronic renal failure undergoing HD are at risk of TTV 
infection and suffering from mentioned complications (11). 
It was assumed that TTV may represent as one possible 
component of viruses causing non-A-G hepatitis. This 
assumption was also reinforced by the findings that TTV 
is predominantly present in liver tissue in higher levels 
as compared to its level in blood or other tissue (12). The 
present study demonstrated that the Genetic analysis of 
TTV by nested PCR using the primers from N22 region 
of TTV, showed that 15% of HD patients had TTV DNA 
(+ve PCR). The study demonstrated that 38.71% of HD 
patients who were positive by ELISA were positive by 
PCR and no one HD patients with negative ELISA and 
the blood donors were positive by PCR. The present 
results were in agreement with several studies done 
earlier. Takemoto et al(13) reported that the frequency of 
TTV infection can vary with the genomic region tested, 
as well as with the geographic location studied, and 
group of dialysis patients showed a TTV positivity rate 
of 17%. Nishizawa et al(14) reported that the frequency 
of TTV infection increased to 36% in HD patients.The 
frequency of TTV infection in patients on maintenance 
dialysis varies widely; Ibrahim et al(15) reported that the 
prevalence of TTV infection in HD Egyptian patients 
was 45% compared with 7% in healthy control.

The present study revealed that the highest rate 
of TTV infection (33.33%) was found in HD patients 

within the age group 15-24 year. Abu-Odeh et al(16) also 
showed that an association exists between TTV viremia 
and age (P< 0.05). In the present study, males had a 
higher rate of infection with TTV (58.33%)comparing 
with females. Spandoleet al (17) reported that there was 
no difference in the distribution of TTV in males and 
females. On the other way, Rinonceet al (18) found that 
DNA positivity was not associated with age, gender or 
any of the risk factor analyzed in study.

The study showed that the highest rate of TTV 
infection (30%) was found in patients under dialysis 
for more than 3 years and rate of TTV infection was 
increased with increasing of dialysis duration, the 
result was highly significant. Akbari et al (19) reported 
no significant association between TTV infection and 
a wide variety of dialysis factors including times of 
hemodialysis.Irshad et al (20) showed that the median 
time on HD prior to entry to this study was 7 months, the 
same duration for TTV-positive patients was 7 months.
Hemodialysis patients are at high risk for viral hepatitis 
infections due to the high number of blood transfusions 
and prolonged vascular access(21).

The present study displayed that there was a 
significant relation of TTV infections with number of 
blood transfusion in HD patients and the highest rates 
of TTV infections were recorded in HD patients who 
previously received blood for more than 6 time (58.33%) 
and the lowest rates were found in patients who didn’t 
receive blood previously.A study reported that history 
of blood transfusions as well as the number of blood 
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transfusions were strongly associated with viral hepatitis 
infection at baseline, but not with new infections. Prior to 
the introduction of effective screening of blood donors, 
blood transfusions were recognized as the leading 
source of HCV infection and some of these infections 
may have been acquired before adequate screening was 
introduced(22,23).

The current study revealed that the highest mean 
level of ALT and AST were recorded in HD patients 
with TTV infection 18.13 IU/ml and 14.07 IU/ml 
respectively comparing with patients without TTV 
infection and the control group. Although the result 
was non-significant. That agree with Irshad et al(20) 
who reported that analysis of renal function parameters 
in HD patients with TTV infectiondidn’t show a 
significant change in renal dysfunction. This showed 
that TTV infection as such does not damage renal tissue 
or cause renal dysfunction. Yet, the investigation of 
TTV prevalencein healthy individuals is required to 
identifywhether transfusion or dialysis are associated 
with higher TTV prevalence. Besides, even though 
TTV infection did not change AST and ALT enzymes 
in thalassemic patients, further studies analyzing the 
potential role of TTV in post-transfusion hepatitis are 
recommended (12). Importantly,Akbari et al (19) reported 
no significant association was found between TTV 
infection and liver enzymes (P. value 0.018). Such liver 
enzyme abnormalities were reported in TTV-infected 
patients on hemodialysis emphasizing the possibility of 
liver dysfunction caused by TTV infection(24).

Conclusion

The study concluded thatinfection withTTV was 
found in HD patients, and revealed thatcorrelated with 
multiple blood transfusion and duration of HD.The 
study showed that normal levels of liver enzymes were 
common in HD patients infected with TTV alone, in 
contrast to patients with hepatotropic viruses.
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Abstract

Background: The preservation of residual renal function  was associated with improved calcium and 
phosphate metabolism and improvement of mortality and morbidity in hemodialysis patients. The aim 
of the study:For assessment the achievement of the Kidney disease outcome quality initiative  guidelines 
for appropriate serum calcium , serum phosphate , calcium by phosphate product  by product and serum 
parathyroid hormone  and the contribution role of residual renal function  for that achievement. Patients 
and Methods: cross section study of (50) hemodialysis patient  patient who divided in to two group, anuric 
patients and those with preserved  then head to head comparison between them for the achievement of kidney 
disease outcome quality initiative  guidelines, were P. value above (0.05) was statistically not significant. 
Finding :There was a difference although statistically not significant it appeared that patients, anuric group 
mean Serum  phosphate = (6.8± 1.2) mg/dl vs preserved  residual renal function  group = (6.01± 1.85).  
kidney disease outcome quality initiative  guidelines achievement was 25% versus  43.3% respectively. P. 
value= 0.75. Anuric group mean Serum calcium  = (7.4± 1.2) mg/dl versus  (7.6± 1.39) and kidney disease 
outcome quality initiative  guidelines achievement for anuric patients = 30% versus  30%. P. value= 0.18. 
So anuric had higher serum phosphate  and lower serum calcium levels.Conclusion: The preservation of  
residual renal function was beneficial for hemodialysis patients .

Key words: (RRF): Residual Renal Function. HD: Hemodialysis, SPKT/V(Single pool KT/V), PTH 
(Parathyroid Hormone) , ca ( calcium ) , po4 ( phosphate ) , CKD ( chronic kidney disease ) and GFR ( 
glomerular filtration rate ) .

Introduction

Chronic kidney disease (CKD) is defined as kidney 
damage or (GFR < 60 ml/min. /173m2 For three or more 
months. CKD regardless of its etiology considered as 
progressive condition) (1), Measures that used for 
preservation of (RRF) should be continued even after 
initiation of (HD)(2)

(RRF) even < 5ml/ min considered important for 
fluid and solute balance, the residual urea clearance 
of 2-3 ml/ min is equivalent to spkt/v of 0.5 - 0.75(3). 
(RRF) improve phosphate, calcium ca x p04 by product 
and S. PTH (4). Improved survival (5), nutritional status 
(6), higher hemoglobin level (7), quality of life (8) and 
status with left ventricular hypertrophy (9). Most patients 

started on (HD) still had (RRF) but by the end of the 
first year the majority of them would loss (RRF).Factors 
associated with loss of RRF include: Hypotensive and 
hypertensive episodes during (HD), volume depleting 
states, proteinuria dialysis modality loss of (RRF) occur 
in (HD) more than peritoneal dialysis, radio contrast 
media (10), nephrotoxic agents (11), the use of bio-in 
compatible membrane (12).

Metabolic abnormalities for calcium and phosphate 
metabolism can increase mortality and morbidity, 
cardiovascular complications in addition to metabolic 
bone disease (12, 13, 14).

For these reasons kidney disease outcome quality 
initiative ( K/DOQI ) guidelines for appropriate levels 
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suggested S. phosphate (3.5 - 5.5) mg/dl, calcium (8.4 
- 9.5) mg dl, ca x p04 product < 55 mg2/ dl2 and S. 
PTH (150 - 300) pg/ ml (15).Worldwide only minority 
of the patients appeared to had Laboratory data that falls 
within these guidelines(10).

The aim of the study for assessment of the 
percentages of the patients on (HD) who achieved the 
values that fall within the K/DOQI guidelines for p04, 
ca, cax p04 by product and S. PTH and to assess the 
role of (RRF) for improvement of minerals metabolism 
by comparison of two groups of the patients with and 
without (RRF).

Patients and Method

This cross section study was done in the dialysis 
unit, Baghdad teaching hospital. (60) patient were 
randomly taken, (50) of then enrolled in the study while 
(9) patient excluded because of incomplete laboratory 
data and (1) because of history of rend allograft failure. 
All patient asked about age, weight (pre and post 
dialysis), duration of their dialysis treatment (in months) 
and underling cause of end stage renal disease (ESRD). 
Patients divided in to two groups, anuric patients (urine 
out put < 100 cc/24 hour (insignificant (RRF) and those 
with preserved (RRF) according to the definitions of 
K/DOQI (17).  Glomerular filtiration rate (GFR) was 
estimated  by modification of diet in renal disease 
(MDRD) equation (18) and hemodialysis adequacy by 
Daugirdas formula (20) in addition to use of corrected 
calcium equation (19).

The two group was compared  according to the K/
DOQI guidelines achievement  for S. p04, S. Ca, Ca x 
P by product and S. PTH and compare HD adequacy 
for the two group, were P. value above (0.05) was 
statistically not significant.

Statistical Analysis: By using SPSS Y16, 3, 1, 
US. Software for windows, data of all patients in both 
groups (Preserved RRF and loss of RRF) we wrote and 
analyzed with appropriate statistical test, student t- test 
was used to compare quantitative data, chi-square and 
Fisher exact tests were used, Spearman rank correlations 
and corresponding P- values were used to evaluate the 
relationships between ordinal and other variables and to 
examine the significance of difference between the study 
groups regarding the achieve of K/DOQI guidelines. All 
data were normally distributed and showed a Gaussion 
distribution (p= 0.05 on test of normality. In all analysis 

the level significance set at 0.05 statistically was no 
significant difference between groups.

Finding

The total number of patient in the study = 50, (31) 
female, (19) male, anuric patients group= 20, (15) 
female, 5 (male), mean age = (38.05 ± 1.9) year, mean 
weight = (59.3 ± 11.9) kg, mean duration of dialysis in 
months = (24.33 ± 24.2), spkt/v mean = (0.91 ± 0.2), 
mean S. Ca = (7.4 ± 1.2) mg/ dl, mean S. phosphate = 
(6.8 + 2) mg/ dL, mean S.PTH = (292 ± 231) pg/ ml, 
mean Ca by Po4 = (51.1 ± 19.3) mg2/ dL2.

Patient with preserved (RRF) No = 30 patient, (14) 
male, (16) female, mean age = (53 ± 13.39) year, mean 
weight = (65.3 ± 13.3) kg, mean duration of dialysis = 
(14.6 ± 15.26) month, spkt/v = (0.78 ± 0.20), GFR = 
(9.8 ± 4.8) ml/min S. phosphate = (6.01 ± 1.85), mean S. 
Ca = (7.6 ± 1.39), mean S. PTH = (239 ± 209) and mean 
ca by po4 = (45 ± 13.02). causes of ESRD was shown 
on table No (4). The distribution of patients groups for 
achievement of K/DOQI guidelines as the following.

The anuric patient group No = 20, (6) patients 
achieved K/DOQI target for s. ca, the patients with 
preserved RRF No = 30, (9) patients of them achieved K/
DOQI target for S. Ca = 30% vs 30% for anuric patients. 
There’s no significant difference P. value = 0.75.

There’s no significant difference between the two 
groups for achievement of S. phosphate target (25%) of 
20 anuric patient versus (43.3%) of 30 patient, preserved 
(RRF), P. value = 0.18.

There’s no significant difference between the two 
groups for achievement of ca x po4 product target, 
60% of anuric patients versus 76.7% of  patient with 
preserved (RRF) P. value = 0.304.

There’s no significant difference for achievement of 
the target for S. PTH, zero percent of anuric patients 
versus (16.7%) of patient with preserved RRF, P. value 
= 0.14. There was significant difference in hemodialysis 
adequacy mean spkt/v for loss of RRF = 0.91 ± 0.25 VS. 
0.78 ± 0.20.

P. value = 0.0472, while dialysis adequacy for 
all (50) patient = 0.83 ± 0.22, All of the patients 
characteristics was tabulated.
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Table (1) Demographic and biochemical characteristic of patients with loss RRF (GFR was negligible), N 
= 20

Descriptive Statistics Range Mean ± S. D.

Age years 15-60 38.05 ±11. 9

Weight kg 38-107 59.3 ±15.0

Duration on dialysis months 1-72 24.33 ± 24.2

SPKT/v 0.47-1.3 0.91 ±0.2

Corrected Ca 5-9.35 7.4 ±1.2

P04 3.4-9.8 6.8 ±2.0

Ca by P04 product 20.5-90.4 51.1 ±19.3

PTH 7.1-511 292 ±231

Table (2) Demographic and biochemical characteristics of patients with preserved RRF, N= 30

Descriptive Statistics Range Mean ± S.

Age years 22-71 53.8 + 13.39

Weight kg 41-94 65.3 ±13.3

Duration on dialysis months 1-48 14.6 ±15.26

SPKT/V 0.33-1.18 0.78 ± 0.20

eGFR 4.53-22.62 9.8 ±4.8

P04 3.3-9.7 6.1 ±1.85

Corrected Ca 5.32-11.112 7.6 ±1.39

Ca by P04 product 20.7-69.7 45.8 ±13.02

PTH 2.9-550 239.9 ±209

Table (3) Distribution of Patients by gender

Patients Groups 
 

No 
 

Gender 
 

Frequency 
 

Percent 
 

Loss RRF 
 

20 
 

Male 
 

5 
 

25 % 
   

 
Female 
 

15 
 

75 % 
   

 
Total 
 

20 
 

100 % 
 Preserved RRF 

 
30 
 

Male 
 

14 
 

43.3 % 
   

 
Female 
 

16 
 

56.7 % 
   

 
Total 
 

30 
 

100 % 
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Table (4) Causes of Renal failure among patients groups

Cause Loss of RRF Preserved
RRF

Total Percent

Unknown 6 8 14 28 %

DM 1 10 11 22 %

Ht 4 6 10 20 %

Congenital 3 1 4 10 %

Obstructive Neph. 1 2 3 6 %

Post chemotherapy 1 1 2 4 %

TB. UTI 1 1 2 4 %

Nephrotic Syndrome 1 1 2 4 %

Neurogenic 1 0 1 2 %

Tumour            lysis
Syndrome

1 0 1 2 %

Total 50 100 %

Table (5) Distribution of patients for K/ DOQI targets achieved (P= 0.05)

Patients groups Target     for Ca Target    for Po4 Target for Ca byPo4 Target      for PTH

Anuric patients 30 % 25 % 60 % 0 %

Preserved RRF 30 % 43.3 % 76.7 % 16.7 %

P. value = 0.75 0.18 0.303 0.14

Table (6) Hemodialysis adequacy for all patient groups, the ,mean SPKT/ v

Patients group Count Mean SPKT/ v P value*

Loss RRF 20 0.91 ±0.25

0.0472Preserved RRF 30 0.78 ± 0.20

Total 50 0.8310.22

*   There  was  a  statistically  significant  difference  in  Hemodialysis adequacy.
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Discussion

There are several studies that demonstrate the 
importance of preservation of RRF for improvement of 
Po4, Ca, Ca by Po4 product and PTH metabolism (12, 
15, 17) to HD patients.

In our study there was a difference although 
statistically not significant when we compared the two 
groups of patient, were those patients with preserved 
RRF had lower S. Po4 levels than anuric group mean 
= 6.1 ± (1.85) vs. 6.8 ± (2.0) with 43.3% vs 25% 
achievement of K/ DOQI guidelines, P value = 0.18. 
They had higher S. Ca, mean = 7.6 ± (1.39) vs. 7.4 (1.4) 
and 30% vs. 30% achievement of guidelines, P value = 
0.75.

There was lower Ca by Po4 product, mean = 45.8 ± 
(13.62) vs. 51.1 (19.3) with 76.7% vs. 60% achievement 
of the guidelines, P value = 0.304. Mean S. PTH level 
was lower = 239 ± (209) vs. 292 ± (231) with 16.7 % 
vs. zero achievement of guidelines, P = 0.14.For these 
reasons we agree with all measures that approved to be 
protective for RRF such as:

Blood pressure control (8).

Avoidance of hypotensive episodes during HD (8).

The use of biocompatible membrane (12). Avoidance 
of nephrotoxic agents(11). Control of proteinuria(8), 
Dialysis water purity(12).

In addition inadequate HD can reduce the importance 
of RRF as a preserved RRF group had lower spkt/v than 
anuric group (table 6) which could be attributed to the 
patients compliance with HD program (21), because the 
clearance depend on HD and RRF clearance.

Conclusion: RRF was associated with improved 
Po4, Ca, Ca by Po4 product and PTH in HD patients.

Recommendations: A practice of all measures that 
can preserve RRF in maintenance HD patients was 
recommended .

Ethical Clearances : The consent of the patient has 
been taken in the hospital .

Conflict of Interest : Non 

Source of Funding : Self
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Abstract

Background: Thyroid gland is one of most important gland in the body, function mainly through synthesis 
of thyroid hormones. The gland influences almost all of the metabolic processes in the body.Epilepsy is a 
complicated condition that may affect different areas of human life. Epileptic seizures change the endocrine 
environment mainly through the action on the hypothalamic-pituitary axis. The gland function could be 
affected by many disorders and drugs. Objectives: To assess thyroid function test abnormality in patients 
using Sodium valproate. Patient and Method: A case – control study conducted at Al Yarmouk teaching 
hospital for 50 patients with generalized epilepsy who attend neurological clinic from January 2015 to 
November 2015.From each a detailed history and examination had been taken age, sex, bodymass index, 
duration of treatment and dose of each one. Inclusion criteria: patients presented with idiopathic generalized 
epilepsy receiving sodium valproate tablet twice daily with different total dose without any other drugs. Patient 
with disease other than epilepsy is excluded. Also 50 controls have no any chronic disease [hypertension, 
diabetes, kidney disease or drugs affecting thyroid or history of thyroid surgery, no smoking or alcoholic].
Blood samples were sent for TSH, T3, T4, f T3, f T4 in Al Yarmouk teaching hospital laboratory to assess 
thyroid function abnormality in these patients and compared with the general population. Finding :50 
patients with generalized epilepsy receiving sodium valproate who complete study 26 were female and 24 
were male, their ages were ranged between 14and 51 year old, subclinical hypothyroidism were seen in [10 
/ 50] 20% of patients and [3/50] 6% of control in this study . The comparison with the control group showed 
significant statistical difference. Conclusion: The percentage of subclinical hypothyroidism is significant in 
patient using Sodium valproate.

Keywords: Thyroid function test, Sodium Valproate, Subclinical hypothyroidism

Introduction

   Thyroid hormones help all organs work well. they 
control body uses of food for energy .Thyroid hormones 
affect metabolism rate, which means how fast or slow 
brain, heart , muscles, liver , and other parts of body 
work .If body works too fast or too slowly, for example, 
if don‘t have enough thyroid hormone , might feel tired 
and cold. Or, if have too much thyroid hormone, might 
feel nervous, jumpy, and warm (1).

Seizures are the hallmark symptom of epilepsy. An 
epileptic seizure is ‗‗a transient occurrence of signs and/
or symptoms due to abnormal excessive or synchronous 
neuronal activity in the brain (2).

The incidence of epilepsy is in the region of 80 cases 
per 100,000 persons per year, with different studies 
showing rates varying mostly between 50 and 120 per 
100,000 per year. Its point prevalence has been found 
to be 4–10 cases per 1000 persons in most studies in 
united kingdom, although higher figures are found from 
settings in resource poor countries (3).

The treatment of epilepsy of all types can be divided 
into four parts: the use of antiepileptic drugs, the surgical 
excision of epileptic foci and other surgical measures, 
the removal of causative and precipitating factors, and 
the regulation of physical and mental activity. The goal 
of drug treatment is to create a seizure-free state if 
possible and with the fewest side effects (2).

DOI Number: 10.5958/0973-9130.2019.00504.8 
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Valproate , a pentanoic acid , is drug for initial 
treatment of idiopathic generalized epilepsy with 
absences and juvenile myoclonic epilepsy and for 
generalized tonic clonic seizures . It is a broad-
spectrum antiepileptic drug and is also efficacious 
against partial seizures. Common side effects include 
tremor, behavioural disturbances, weight gain, 
thrombocytopenia, menstrual disturbances, ankle 
swelling and usually minor loss of hair (3).

Valproate (VPA) medication is associated with 
metabolic and endocrine changes in women with 
epilepsy, reproductive endocrine disorders characterized 
by menstrual disorders, polycystic ovaries, and 
hyperandrogenism are common in women taking VPA 
(4–6).

Its known that the traditionally used antiepileptic 
drugs may affect thyroid function test (7,8)

Both norml or elevated serum levels of thyroid 
hormones and TSH have been reported among patients 
taking valproate (9,10)

Valproic acid could increase serum TSH by 
affecting the complex central neuroendocrine control of 
TSH release that in turn might elevate serum FT4.(11)

Neurologists now have many more antiepileptic 
drug (AED) options for the care of patients with epilepsy 
than ever before; however, choosing among the various 
AEDs and navigating their side-effect profiles and drug 
interactions can be challenging (12). Therefore the aim of 
study to assess the effect of Sodium Valproate on thyroid 
function test in epileptic patients.

 Patients and Method

Study Type: A case – control study conducted at 
Al Yarmouk teaching hospital for 50 patients with 
generalized epilepsy who attend neurological clinic 
from January 2015 to November 2015.

From each a detailed history and examination by 
neurologist had been taken age, sex, BMI, duration of 
treatment and dose. Inclusion criteria: patients presented 
with generalized epilepsy receiving sodium valproate 
tablet dose 200mg twice daily with different total dose 
without any other drugs, patient with other than epilepsy 
is excluded.

Also  50 control  have no any chronic 
disease[hypertension, diabetes, kidney disease  or drugs  
affecting  thyroid  or  history of  thyroid surgery  .Blood 
samples were sent for TSH, T3 ,T4, f T3 ,f T4.  In Al 
Yarmouk teaching hospital laboratory to assess the 
functional abnormality in these patients was compared 
with the general population.

Age [14- 51 years].

Statistical analysis

 Each patient assigned a serial identification number.  
The data were analyzed using Statistical Package for 
Social Sciences (SPSS) version 20.

- The continuous data were represented by mean, 
standard deviation and range.

- The categorical data presented as frequency 
and percentage tables.

- The Chi square was used to assess the 
association between variables.

- Analysis of variances (ANOVA), and student’s 
t-test, were used to compare mean values of thyroid 
function test between study groups

P – Value less than 0.05 was used as the alpha level 
of significance.

Finding

The study had included 100 person, 50 control and 
50 patients with generalized epilepsy using sodium 
valproate.

About 52 (52%) were female and 48 (48%) were 
male.The age range (14 – 51) years with mean age of 
total 26.8±10.7.

The sample were generally overweight with 64 
(64%) have BMI ≥25 (kg/m2) and 36 (36%) have <25 
(kg/m2) as shown in table 1.
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Table 1: Demographic features of the study groups.

Variables Cases
No. (%)

Controls
No. (%)

Total
No. (%) p value

Gender

Male 24 ( 48%) 24 ( 48%) 48 ( 48%) 1

Females 26 (52%) 26 (52%) 52 (52%)

Age groups

<20 years 21 (42%) 22 (44%) 43 (43%)

20 - 40 years 14 (28%) 11 (22%) 25 (25%)

≥40 years 15 (30%) 17 (34%) 32 (32%)

Age (years) ª
Mean±SD 26.5±11.2 27.1±10.1 26.8±10.7 0.776

BMI

<25 (kg/m2) 17 (34%) 19 (38%) 36 (36%) 0.678

≥25 (kg/m2) 33 (66%) 31 (62%) 64 (64%)

Total 50 (100%) 50 (100%) 100 (100%)

Chi-square test, ª Student t-test, SD= standard deviation

Age range (14 – 59) years

Regarding the dose 35 out of 50 patients (70%) of patient using dose less than 1000 mg/ day and 15 out of 50 
patients (30%) using dose higher than1000mg /day. As shown in figure 1.

Figure 1: Percentage of the cases group, according to the daily dose of sodium Valeproate, N=50.
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Regarding the mean value for thyroid function test parameters showing that TSH increased value among sample 
with significant p value <0.007.

Among other parameters T4, fT4, T3 showing no significance difference between patients and control as shown 
in table 2.

Table 2: Comparison  of  mean values  for thyroid function test  parameters between  control  and  cases 
on Valoproate according to dose, =100 

Parameters Control
N=50

Dose
≤1000 mg/day
N=35

Dose
>1000 mg/day
N=15

p value

TSH (mlU/l) 2.9±0.7 4.2±0.9 4.4±1.2 0.007*

T4 (nmol/l) 92.3±14.7 87.5±16.3 89.9±17.6 0.385

fT4 (pmol/l) 16.7±3.1 17.4±2.3 17.9±2.3 0.255

T3 (nmol/l) 1.7±0.5 1.7±0.3 1.7±0.6 0.515

ANOVA test, all values in Mean±1standard deviation, * Significant at 0.05 level

Regarding  comparison of  TSH  among  control  and  patients  divided  according to  dose   below  or  above 1000 
mg/day. This showing higher increase in TSH values above dose 1000 mg/day more than those below 1000 mg/day 
and both are more than control, as shown in figure 2.

Figure 2: Comparison of TSH mean values between study groups, N=100.

Our  study  showing that the  prevalence of subclinical  hypothyroidism  is 13% which is significant at  0.05 level  
among sample where as eutyroid is  87% as shown in table 3.
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Table 3: Relation between thyroid function and Valoproate treatment or dosage, N=100.

Thyroid function Control Dose
≤1000 mg/day

Dose
>1000 mg/day Total

Sub-clinical hypothyroid 3 (6%) 5 (14.3%) 5 (33.3%) 13 (13%)

Euthyroid 47 (94%) 30 (85.7%) 10 (66.7%) 87 (87%)

Total 50 (100%) 35 (100%) 15 (100%) 100 (100%)

The percentage of subclinical hypothyroid in study sample 13% .

The percentage of sub -clinical hypothyroid is 20% 
in patient treated with

Valoprate.

Discussion

   A number of studies examined links between 
valoproate and thyroid hormones, but in our society, 
there were little data about this,Each  AED  has  unique  
characteristics ,  including  spectrum  of  activity,  cost, 
Pharmacokinetic  and  pharmacodynamic  properties , 
likelihood  for  dose related  side  effects , and  risk  
of  serious  health  problems,  such  as idiosyncratic  
reactions (13).

This  study investigate  effect of  valoproate  on 
thyroid  function  in  patients  age  range  from [14 - 
51 years] ,however  most of  previous  studies  either  
studies effect in children like L.k . Vainionpaa et al 
(14) in which age rang [8.4-18.5years] or in adults like 
Aksoy et al (15),for patient age [18-40 years].

Its  known  that  the  traditionally  used  antiepileptic  
drugs  may  affect thyroid  function  test (6-8).

    Valproic  acid  could  increase  serum  TSH  by  
affecting  the  complex  central neuroendocrine    control   
of  TSH   release  that  in  turn  might  elevate  serum 
FT4(16)

The result of this study showing  increase frequency 
of subclinical hypothyroidism in 20% of treated patient  
receiving valproate that consistent with study of  Yehia, 
et al.(17) that demonstrate significant increase of TSH in 
20%  of patient using Valproic  acid  .

Also consistent with study of U.Yilmaz et al (18) 

conducted on children and adolescent epileptic patients 

receveing Valproic  acid  indicate that frequency of Sub-
clinical hypothyroid was 28%.

Sub-clinical hypothyroid with mild to moderate 
elevated TSH which has been demonstrated in some 
Studies (14), but not all studies (19).

     Also our result  show increase in sub-clinical 
hypothyroid with increase mean of duration of treatmen 
[13±3.7] with  p-value 0.027 that consistent with study 
of  (20) that study risk factor for development of sub-
clinical hypothyroid  found  that increase duration of 
treatment between 6-24 months  associated increase risk 
of development of sub-clinical hypothyroid. 

Both  normal  or  elevated  serum  levels of  thyroid  
hormones  and  TSH  have been  reported  among  
patients  taking  valproate  (21,22).

Also in our study regarding the high dose >1000 
mg/day for  5 patient out of 15 (33.3%) associated with 
more increase  in  sub-clinical hypothyroid, that found 
also in study of Sherifa A, et al (20) increase dose and 
serum level are risk factor for sub-clinical hypothyroid 
with valoproate dose 1400 ± 250.

    On the other hand , this result is in disagreement 
with previous study By  Isojarvi etal.,.(19) , who studied 
thyroid function in men taking antiepileptic drugs 
(carbamazepine and valproate ) and found a decrease in 
T4 level, but there is no alteration in TSH and T3 levels.

Regarding other TFT parameters  which  show no 
significant difference that consistent  with  De Vries 
etal.,(23), that showing higher level of TSH and lower 
level of fT4 than did untreated group, although still 
within normal ranges .other study done by SahuJk 
et al(24),which found fT4 were found to be unchanged  
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while TSH level increased.

Conclusions 

In light of the result of the this study,  

1) We conclude; the incidence of the sub-clinical 
hypothyroid is higher among patients with epilepsy 
using valproate compare with the population.

2) Increase duration of treatment increasing risk of 
development of sub-clinical hypothyroid.

3) Increase dose of valproate increasing risk of 
development of sub-clinical hypothyroid.

Recommendations:

1. To conduct further larger study in the future 
with wide sample size.  

2. Encourage routine TFT in follow up patients 
with epilepsy using valoproate. 

Limitation: 

1. The duration of the conducted study was only 
10 months. 

2. Small sample size of the thesis which include 
50 patients  

3. The paucity of similar study to compare the 
data with it. 

4. The conducted study includes patients for one 
hospital only (Al yarmouk teaching hospital).

Ethical Clearances :The consent of the patient has 
been taken in the hospital .

Conflict of Interest : Non 

Source of Funding : Self
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Study the Correlationbetween the Period Response of Iraqi 
Patients and Therapeutic Regime (Oral Triamcinolone 
Only Compared with used both Systemic Dapsone and 

Triamcinolone) Inminor Aphthous Ulcer (MAU)
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Background : recurrent aphthous  stomatitis ( RAS) is acommon medical problem, Which affect all ages 
through the world , and it includes all economic state.therfore aim of current study is determine the effect 
of systemic dapsone in treatment of minor aphthous ulcer (MAU) .pateints and method; case study of (93) 
pateints with minor aphthous ulcer (MAU)  attended to sulabddin general hospital , that divided into two 
groups : as group (A) fifty-two patients treated with oral triamcinolone alone. group (B) forty –one  patients 
treated with oral triamcinolone plus systemic dapsone. Results : minor aphthous ulcer (MAU)  mainly 
affect young age (3-15) years , with female predominance , poor person more lible to this problem.there s 
significant improvement in time of healing and pain reduced, in group (B) .

Keyword : Therapeutic ; oral triamcinolone paste ; systemic dapsone  ;  minor aphthous ulcer (MAU) .

Introduction

Aphthous ulcers are break in mucosaof the mouth 
or lips , it’s the most common oral mucosal lesion, but 
the etiological factors are unknown. aphthous ulcers in 
most person, are recurrent and often resolved from ( 1-3 
) weeks (1,2).There is no specific treatment that  ensuring 
no recurrence of ulcer , the previous studiesshowed that 
any agent(excluded theanti-inflammatory ),  can reduce 
the severity and recurrence  of RAS(3). ,therefor the 
patients must knowthat themost cases of these types of 
ulcers will resolve without any therapy (1, 2) .  

Three clinical types of RAS can be classified that 
includes:herpetiform ulceration; major RAS and Minor 
RAS. But the most common type is the Minor opthus 
ulcer which is about  (85%) of all patients have oral ulcer 
lesion (4),and the family history presented in (40%) of 
cases. so the Minor aphthous ulcer (MAU)  are usually 
located in the anterior part of theoral cavity, other parts 
of mouth included (the buccal , labial mucosa and floor 
of mouth and the lateral and ventral, aspect of tongue),  ( 
5 mm- 1cm) in size( 5)(fig.1), firstly appears in childhood 
and adolescence , compare to Major opthus ulcer , its 
less common in the childhood and adolescence , and the 
size of this ulcer is about (1-3) cm, usually deep with 
presence of scar after  healing,and healing usually  within 

3 weeks, as well as the herpetiform aphthous , which is 
much less ( 1-2) mm and usually ( 10-100) at the same 
time , it take time to heal without scar after healing ,and 
firstly appear in young adults ,  the Diagnosis of aphthous 
stomatitis depend on clinical examination,  laboratory 
investigations usually unimportant or unnecessary, 
despite some diagnostic testing might be an important 
in recurrent ; or persistent cases(6 ,7 ).

Pateints and Methods

The case study of (93)pateints with minor aphthous 
ulcer (MAU)who attended to sulabddin general 
hospitalduring the period (September 2016 to April 
2018) . All cases were diagnosed by the specialist doctor 
and divided into two groups : as group (A) fifty-two 
patients treated with oral triamcinolone alone. group 
(B) forty –one  patients treated  with oral triamcinolone 
plus systemic dapsone,dapsone given in small doses 
and shortperiod, (25mg) daily for 3days , then (50mg) 
daily for 3days . blood count,Retic count,LFT,RFT was 
done for group (B) befor they received dapson . data of 
the patients includes (name, age, gender, and economic 
state) was taken by questionnaire . 

DOI Number: 10.5958/0973-9130.2019.00505.X 
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Finding 

Table (1): Frequency of pateints who have minor 
aphthous ulcer (MAU) 

According to age groups

%No.Age groups
( years )

34.432≤ 15

19.351816-25

17.21626-35

13.971336-45

15.051446- 60

10093Total

Results in table (1) showed that the most common 
age group with minor aphthous ulcer (MAU)  ( 3-15) 
years as ( No.=32, 34.4%) , followed in age group( 16- 
25) years as ( No. = 18, 19.35%).

Table (2): frequency of pateints who have minor 
aphthous ulcer (MAU) according to gender

%No.Gender

37.6335Male

62.3758Female

10093Total

In table (2) founded the female who have minor 
aphthous ulcer (MAU) ( No. = 58, 62.37%), more than 
male ( No. = 35, 37.63).

Table (3):  Distribution of pateints who have 
minor aphthous ulcer (MAU)  according to economic 
level

%No. economic level

39.837Poor

31.229Middle

22.521Good

6.56Very good

10093Total
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Results in table (3) showed that poor pateints more suffering from recurrent aphthous ulcer as (No. = 37, 39.8%) 
compar to good and very good economic state as ( No. = 21,22.5%)  and  ( 6, 6.5%)respectively.

Groups

Period of patient response to treatment

Within 5 days After 5 days

NO. % NO. %

A 19 36.5 33 63.5

B 31 75.6 10 24.4

Total 52 100 41 100

P.value 0.05

Note: groups A who recived triamcinolone alone; Group B who received triamcinolone+ systemic dapsone.

Results in table (4); showed significant improvement 
in period of healing of aphthous ulcerin group( B) : that 
treated with oral triamcinolone + systemic dapsone,(No. 
= 31, percentage 75.6%,within  5 days)and( No. = 
10,  percentage  24.4% after 5days). While in those 
who treated with triamcinolone alone, group (A) : 
(No.=19, percentage 36.5%,within 5 days )and( No. = 
33,percentage63,5% after 5days)( p.value = 0.05) .

Discussion 

Current study  showed that the most common age 
group involved with minor aphthous ulcer (MAU)  ( 
3-15) years as , followed in age group( 16- 25) years as  
(No. = 18, 19.35%),butincrease Aphthous ulcers usually 
withincreased age and theMAU included in about 80% 
of total suffered oral ulcer , oral ulcerpresented in (5-
66%) among different nations(8 ). 

The prevalence of  MAU  in the kids of US 
about ( 40% ) (9). but in Iran it is about  (25.2%)(10).

Female who have minor aphthous ulcer (MAU) was 
morepredomenance, this results are entirely consistent 
with Santosh etal., 2014 who showed that Females more 
affected with oral ulcer (56.3%) than males (43.7%)(11), 
andMcCullo et al.2017 showedthat female patients are 
more likely affected than males, which may be related to 
dysmenorrhea, menstrual cycle and pregnancy(12), as well 
as sex hormones (steroid) that have an active role in RAS 
disease(13) , as well as the drugs, food hypersensitivity, 
oral trauma, nutritional deficiency(vitamins,iron and 
folic acid ) and emotional stress.

Also these study showed that, the poor pateints more 

suffering from recurrent aphthous ulcer , compar to good 
and very good economic state , but Sunday etal.,showed 
that aphthous ulcer are common medical problem with 
high prevalence on the high socioeconomic state,it is 
more common in twenties male, with family history in 
more than one third of the affected patients(4).

There’s significant improvement in healing time 
when we used combination of  oral triamanolone 
plus systemic dapsone in compare with use of oral 
triamanolone alone.mangement of recurrent aphthous 
stomatitis remain great challenge.local steroid indicated 
in small and mild ulcer (14; 15).

Triamcinolone 0.1 % is effective in decreasing 
pain and reduce the healing time of recurrent aphthous 
ulcer(16), so triamcinolone acetonide in orabase improve 
healing and reduce pain of recurrent aphthous ulcer(17), the 
Systemic drugs is very effective in treatment of recurrent 
aphthous ulcer,(corticosteroid and  immunosuppressor) 
like pentoxifylline,colchicine, dapsone and thalidomide.

Dapsone used mainly for treatment of leprosy at the 
dose of (50) mg (18), It used for treatment of large and 
resistant recurrent aphthous ulcer in dose of (25mg) for 
3days ; (50mg) for 3 days,(75mg) for 3days, and (100mg) 
Mantanance (19), also Dapsone was effective when used 
with colchicine in treatment of sever recurrent aphthous 
ulcer (18).

Recommendation

1- Future study about the immunological process 
that leading to appearance of recurrent aphthous ulcer .
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2- Dapsone has important role in treatment of 
recurrent aphthous ulcer mainly if its combined with 
other local treatment like Triamcinolone

Conclusion 

There’s significant improvement in healing  time 
and pain reduce when we added the systemic dapsone to 
regime of treatments.
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Abstract 

Background : Maxillofacial prosthesis that processed from silicone elastomer materials have their own 
physical properties that will lead to degradation on frequent subjection to ultra violet sunlight that will need 
to replacement of the prosthesis because of its pigments undergo color changes.

Aim of the Study : The objective of this study isto evaluate effect of three periods of artificial aging at 
(75h, 150h, 300h) on color changes of room temperature volcanized (Tech-sil25) silicone maxillofacial 
material after incorporation 0.2 % by weight of dry pigment (Burnt sienna) by using spectrophotometer 
test. Materials and MethodTotal of20 circular disk (2mm thick and 20mm diameter) specimens were 
fabricated by incorporation of 0.2 % by weight of Burnt sienna to room temperature vulcanized (Tech-
Sil25) silicon divided into two groups control and study group ,10 samples for each group. The control group 
samples wastested for color change with spectrophotometer and the study group were subjected to artificial 
weathering ultraviolet for (75, 150, and 300 h) then after each period they tested for color change with 
spectrophotometer. All data were analyzed with a descriptive statistical analysis, one -way ANOVA test, 
LSD test. Result:Subjection of the burnt sienna pigmented (Tech-sil25) maxillofacial silicone elastomers to 
ultraviolet light resulted in a highly significant increase (P≤ 0.01) in mean values of color absorbance after 
artificial weathering for (150-300 hours) where there is no significant differences in mean values of color 
absorbance after artificial weathering for (75 hours). Conclusion: The color change in silicone elastomer 
pigmented with burnt sienna is increase with increasing the aging period. 

Keywords :Color changes ;dry pigmented ;Tech-Sil25 maxillofacial ; artificial weathering.

Introduction

Restoring of the patient esthetic and protecting 
the remaining tissue is the main goals in maxillofacial 
prosthodontics which will positively improving the 
patient self-esteem and restoring patient’s normal life as 
possible. (1)

Maxillofacial prosthetic materials elastomer that 
used for the processing of maxillofacial prostheses 
has private mechanical and physical properties. 
Unfortunately, maxillofacial materials has a low long-
term durability, and a restoration may become raptured or 
lose its primary color within a short interval. The overall 
degradation is a resulted from certain environmental 
conditions, such as 1-exposuring to ultra-violet (UV) 
light of natural sunlight, 2- drying and wetting of the 
elastomer, 3- abrasion of external surface because 

of application and removal of some cosmetics. This 
involves exacting replication of subdermal, commonly 
referred to as intrinsic coloration and external or 
extrinsic coloration. The color alteration of maxillofacial 
prosthesis may cause by change of extrinsic or intrinsic 
pigmentation resulting from external environmental 
conditions also it can relate to the color stability of 
elastomer itself. (2)

The volume, shape, position, transparency and 
texture of the patient must be taken in consideration 
when processing the maxillofacial prostheses. Although 
when the technicians are choosing the best maxillofacial 
materials to manufacturing the prostheses also they have 
difficulty in mimic the color of patients’ normal skins 
which lead to some color alteration .(3)

DOI Number: 10.5958/0973-9130.2019.00506.1 
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Materials and Method

Total of20 circular disk (2mm thick and 20mm 
diameter) specimens were fabricated by incorporation 
of 0.2 % by weight of Burnt sienna to room temperature 
vulcanized (Tech-Sil25) silicon divided into two groups 
control and study group ,10 samples for each group. 

The samples dimensions were designed by using 
Auto CAD 2013 then it processed by using the CNC 
milling machine to make the mold which will be used 
for silicone pouring (4)

The specimens were fabricated by using the vacuum 
mixer, in which 0.2 % by wt. (0.12 g) of burnet sienna 
pigment was added carefully and weighted several times 
to insure the exact pigment percentage . After weighing 
the proper amount of pigment the silicone base was 

added at 59.88 g and mixed by vacuum mixer for 7 
minutes at speed 360 rpm under vacuum -10bar. For 
better incorporation of pigments into silicone, pigments 
was mixed with the base for 2 minutes by mechanical 
mixer without vacuum then mixing under vacuum for 5 
minutes ± 5 seconds by the mechanical mixer according 
other studies .Then a drops of catalyst were add by 
dispensing in many areas and not in center only, to aid 
in gaining homogeneity rapidly while the glass beaker 
was on the digital scale (5)

Before closing the mold, the mold covers was 
painted with petroleum jelly and hex nuts are prepared 
and screws are inserted in each hole at the corner of the 
mold. Then silicone mixture is poured gradually. When 
pouring was finished, the air bubbles were removed 
(Figure 1).

Figure (1) A,pigmentedsilicone was gradually poured then air bubbles was removed B,1 kg weight is applied over the cover C, 

clamps are applied and tightened over the four mold sides

Needle was used to blowing-up air bubbles on 
the surface. When all air bubbles were broken-up, the 
mold was covered, that was previously painted by the 
petroleum jelly over the matrix by using tissue papers.(6)

Covering the mold was poured from one side to 
another laying the lower edge of cover while holding 
carefully the upper edge, then the cover was lowered 
slowly and carefully onto matrix to push out any excess 
of silicone material and air bubble out of it for burnt 
sienna. Then, the weight of 1 kg was added on the mold 

center then the cover was carefully tightened by nuts and 
screws at the corners of the mold then four clamps was 
applied at the middle and sides (Figure 1).After that the 
closed mold were storing away that avoiding the light at 
(23°C±1 )for about 24 hours to complete RTV silicone 
material vulcanization according to manufacturer’s 
instruction.All the samples were removed from their 
molds after setting completion of the silicone. Care 
was taken to avoid straining the samples during 
demolding process. The excess flashes then eliminated 
by using a scalpel and surgical blade#10. The samples 
were subjected to aging in Weather-Ometer machine  

 

 

A 

B C 
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(QUV) model (Xenon Arc Ci4000, Atlas Material 
Testing Technology, USA) according to a most popular 
accelerating standardization (ASTMG154)under cycle7 
aUV Testing Lab. The mentioned cycle is exposing the 
samples to a cycles of 5 hours of UV source of light at 
340nm with a high temperature of 60°C, then followed 
by 4 hours (spray for 0:15 minutes) and condensation 
(dew) at 50°C for 3:45 minutes at intervals of 75, 150 
and 300 h. The samples for all groups were labeled with 
a permanent marker to account and distinguishing the 
samples after weathering. All the samples were kept in 
a dark container because the samples exposed to receive 
a light that effect on the result of color measurement of 
the samples, each sample was measured with the light 
absorbance using a spectrophotometer (UV Visible 

1800 spectrophotometer , Shimadzu Co., Ltd., Japan) 
before and after ageing.(7)

Finding

Table (1) and figure  (2) represents a statistics such as 
mean parameter values, standard deviation and standard 
error a 95% confidence interval of mean parameter 
value in the studied population, and a two extreme 
values (minimum and maximum) of the absorbance 
measured of  readings, distributed according to treated 
groups with Burnet sienna along different periods of 
experimental times (Initial time, After 75 hrs., After 150 
hrs., and After 300 hrs.) ,where the lowest mean at the 
initial time  was (2.733) and the highest mean at after 
300h period of time was(3.262).

Table (1): Statistics concerning Burnet sienna pigment absorbance distributed in different periods.

Absorbance

Groups Periods No. Mean Std.
Deviation

Std.
Error

Range

Min. Max.

Burnet
Siana

Initial time 10 2.733 0.122 0.038 2.563 2.944

After 75 hrs. 10 2.809 0.093 0.029 2.677 2.939

After 150 hrs. 10 3.009 0.249 0.079 2.808 3.680

After 300 hrs. 10 3.262 0.443 0.140 2.838 3.998

Total 40

Figures (2): Statistics concerning Burnet sienna pigment absorbance distributed using a bar chart plotting in different periods.
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In table (2) statistically show  the test of equal variances assumed for Burnet siennapigment absorbance , as well 
as equal mean vales assumed through applying “Levene and one-way ANOVA” respectively .The results shows a 
high significant of differences are account at P<0.01 in at least with one pair of studied treatments regarding different 
periods of times 

Table (2): Testing equal variances and equal mean values for absorbance of Burnet sienna along different 
periods of times.

Absorbance

Burnet
Siana

Testing Homogeneity 
of Variances

ANOVA- Testing 
Equality of Means

Levene Statistic P-value F-test P-value

8.503 0.00 (HS) 7.927 0.00 (HS)

HS: Highly sig. at P<0.01

Table (3): Probable Pairs wised comparisons using (LSD) test among Burnet sienna pigment absorbance 
along different periods of times.

Burnet sienna (absorbance) LSD test

Periods P-value C.S.

Initial time 

After 75 hrs. 0.523 NS

After 150 hrs. 0.026 S

After 300 hrs. 0.00 HS

After 75 hrs. 
After 150 hrs. 0.101 NS

After 300 hrs. 0.001 HS

After 150 hrs. After 300 hrs. 0.040 S

HS= Highly sig. at (P<0.01); S= Sig. at (P>0.05) 

& NS= Non Sig. at (P>0.05).

Statistically In table (3) the (LSD) test results 
shows that there are no significant differences between 
the initial period and aging after 75hrs ,while there is a 
significant different was accounted between the initial 
time and after 150hrs ,while there is a high significant 
different was accounted between the initial time and 
after 300hrs, also there is no significant different was 
accounted between aging after 75hrs and aging after 
150hrs, while there is a high significant different 
was accounted between aging after 75hrs and aging 
after 300hrs, finally there is significant different was 
accounted between aging after 150hrs and aging after 
300hrs.

Discussion

General degradation ofpolymers are mainly result 
from the environmental factors aging that effect on 
the silicone elastomer ,which can cause changes in the 
color itself. In several cases it will cause color changes 
of the pigments, changes in chemical and physical 
characteristics can occur from the polymers weathering, 
which can cause alteration in their properties. The 
mainly cause of deterioration for polymeric materials 
is the combined action of sunlight and oxygen, photo-
oxidative attack which effect their chemical structure.(8)

Other factors that associated with color 
change, such as, surface roughness accumulation 
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of(stains,(dehydration, water(absorption, infiltration, 
degradation from use, chemical(degradation and 
oxidation(during double carbon-reactions to produce 
the peroxide(compounds, all can cause degradation of 
pigment.(9)

The most important character that used by patients to 
evaluate the facial prostheses is color. Change in color is 
mainly caused by aging process, adding additives or use 
of disinfectants. The artificial accelerated weathering are 
produced a changes greater than the outdoor weathering 
or normal prosthesis use.(10)

Therefore ASTM G-154 cycle7 with a high 
temperature 50-60 degree and a high irradiation 1.55W/
m2 for 75 hours, 150 hours and 300 hours was chose in 
this study.

Regarding the present study, the highest mean value 
that obtained after 300hrs of accelerated weathering 
for silicone elastomers material with (burnt sienna) 
pigmented specimens.This could be because of the 
particle size of the added pigment or even because of 
accelerated weathering that cause a more exposure to 
heat and humidity which may cause more increase the 
color changes. Also the silicone elastomers have a low 
level of material energy of cohesive that will weaken 
the molecular particleinteraction. So, small one particles 
will lean towards aggregation, but other larger ones 
will detached from polymer itself, and will not back to 
reinforce the silicone material.(11)

A highest mean value of the color change of aging 
after 300hrs that obtained with burnt sienna pigmented 
maxillofacial silicone elastomer of spectrophotometer 
test than the other group.According to May and Wang 
1996, the difference in color change can be caused by 
to the chemical properties of the silicone elastomer as 
well the chemical nature of pigment itself. The pigment 
may be get change or leach out because of accelerated 
weathering. (12)

The color alteration of Tech-Sil25 maxillofacial 
silicone elastomer was unacceptable when subjected to 
an extra oral aging.(6)

The discoloration of material itself can result from 
intrinsic factors involve with alteration in the matrix. 
While the absorption of substances represents the 
extrinsic factors, also cause discoloration.(13)

The results of color change levels are difference 

between the studies; researchers had recognized, that 
there is a level of differences in the length and type 
exposing, testing method, concentration and addition 
of pigments or opacifiers and type of maxillofacial 
silicone.(14)

The non-significant alteration in color absorption 
may be a consequence of mechanical and chemical 
activation (wiping the specimens before storage) that 
may probably washed away of some particles of pigment 
that will accumulated on the silicone material surface 
during the storage. (6)

The presence study is concluded that the absorbance 
measurement has increasing of score ofburntsienna study 
group when compared with control group.Temperature, 
light, and mechanical force are the primary factors 
affecting the quality of service of silicone elastomer 
materials. According to the results that obtained in 
this study, color change is occurs, irrespective of the 
accelerating aging period. That agree with Villalta et 
al., 2006 that state it is known that both extrinsic and 
intrinsic factors may be caused a chromatic alteration.(15)

It is also agree with Gary and Smith, 1998 indicated 
that early color changes in maxillofacial silicone 
prosthesis may be the result from the degradation of 
the prostheses by  UV-light to a susceptible pigments, 
whereas long-term color alteration also cause by the 
color changes that occur within elastomers itself.(16)

As well agree with Lekha, 2015 indicated that 
pigmented silicone material with burnt sienna revealed a 
more color alteration when exposed to aging other than 
pigmented silicone material with cobalt blue. (17)

The presence study is disagree with Kiat-amnuay 
et al., 2009 who stated that spectrophotometer test 
for  Burnt sienna and other pigment groups and the 
results when(compared with the(control group show a 
color change principles at each interval will increase 
significantly and the Burnet sienna is remain its primary 
shade over time.(18)

Conclusion

Within the limitations of this study, the following 
conclusions were achieved: color change is increase 
with increasing the aging period silicone elastomer 
pigmented with burnt sienna.

Conflict of Interest: None 
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Abstract  

Male infertility is a worldwide public health issue which affected a significant proportion of humanity. Many 
herbs extracts have been well documented as a therapy for infertility. This study has uniquely examined 
for the first time, the role of the bioactive effect of Doum Palm extract using silver nanoparticles (NPs) 
on improving the sperm motility of infertile human male. Semen samples of ten patients diagnosed with 
asthenozoospermia were collected. Semen samples were collected from ten voluntary normozoospermic 
males used as positive control. Doum Palm extract with and/or without silver NPs was investigated using In 
vitro sperm activation layering technique. The present study has demonstrated that there was a significant 
(p<0.05) effect of Doum Palm extract with and without using silver NPs on active sperm motility when 
compared with control semen samples. Interestingly, this study has found that the application of silver NPs 
as a drug delivery vehicles for Doum Palm extract has a significant implication on enhancing the sperm 
motility in vitro. This finding suggested that the implication of NPs technology in assisted reproductive 
techniques (ARTs) may have a great future on improving sperm quality.  

Key words: Male infertility, Doum Palm (Hyphaene thebaica), Extract, Silver nanoparticles. 

Introduction  

 Male infertility is a global growing problem among 
men , may occur due to the influences of several factors 
including; abnormal sperm function, production of 
decreased sperm count, illnesses, injuries, chronic health 
issues and choices of lifestyle 1. In general, the quantity 
and quality of sperms have impact effect on man fertility. 
For example it is difficult for a man to cause pregnancy 
if his ejaculated sperm number was low or if sperm 
reveal poor morphological and functional quality 2. 

Since the breakthrough of ARTs in 1970s, and 
the understanding of infertility term has dramatically 
changed. In particularly, the highly remarkable role of 
intensify the opportunities for infertile couples to have 
babies can be achieved by using the intracytoplasmic 
sperm insemination (ICSI) and the in vitro fertilization 
technique (IVF) 3,4. Despite the advantages of ARTs, 
the success of ARTs are not guaranteed, and patients 

often have to undergo more than one cycle of harmful 
medication treatment before they are successful. 
Therefore, the application of medicinal herbs as an 
alternative of medicinal in ARTs could successfully 
increases the outcome of infertility treatment and decrease 
the cost 5,6,7. There are many medicinal herbs extract 
have been remarkably investigated for their therapeutic 
activity on improving sperm quality for ARTs.  In fact 
medicinal herbs have been widely examined to boost 
different aspects of health care due to their bioactive 
contents, as they possess different biological therapeutic 
activities including; antimicrobial, antioxidant and 
anticancer effect 8,9,10,11. One of these herbs is Doum 
Palm (Hyphaene Thebaica) extract. Doum Palm is 
natively found in the tropical countries, particularly 
Upper Egypt. Doum Palm also known as gingerbread 
treei tis edible oval fruit 12. Furthermore, the bioactive 
effect of Doum extract has been investigated in ARTs 
for successfully improving the outcome of infertility 
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treatment. 

Several studies have suggested that Doum extract 
has potential effect on improving male reproductive 
function 3,13. Clearly, these studies have adapted 
the traditional and common investigation method of 
combination of medicinal herbs extract with ARTs. 
Whereas, in current study the main objective was to 
boost the outcome of success rate of in vitro infertility 
treatment via the combination of nanotechnology with 
ARTs. The combination of medicinal herbs extract with 
ARTs using nanoparticles technology is novel and has 
not been well studied. Therefore, the study will implicate 
the silver NPs as a delivery vehicles for Doum extract 
for in vitro treatment of asthenozoospermic infertile 
men.

Materials and Method 

Preparation dried extract of Doum Palm 

Doum Palm fruit has been obtained from the local 
market. The Doum fruit was dried and grinded. 100 ml 
of distilled water was added to 20 gm of Doum Palm 
powder and refluxed for 3 hours. Once the mixture was 
homogenized and the powder was completely dissolved, 
the mixture was filtrated by using a sheet of gauze in 
a clean suitable flask. Finally, the filtrated solution 
transferred to sterile Petri dishes (Falcon, USA) and 
dried on an incubator at 37 ºC 14.  

Preparation of aqueous Doum Palm extract for in 
vitro sperm activation 

The aqueous working solution of Doum extract was 
prepared by dissolving 0.5 mg of  dried Doum extract  
with 10ml of phosphate buffer solution (PBS) (Sigma-
Aldrich, USA) in plastic test tube (Falcon, USA) 
contained broad spectrum antibiotic. For the purpose 
of in vitro sperm activation, a 20% of Doum aqueous 
working solution has prepared by adding8 ml of PBS to 
2 ml of the aqueous working solution of Doum extract. 
The aqueous solution was filtered using Millipore 
(Millipore, USA) 0.45 µM. Media was adjusted at pH 
7.5-7.8 and stored at 25 ºC. 

Mixture preparation of silver nitrate nanoparticles 
with aqueous Doum extract for in vitro sperm activation 

The mixture of silver nitrate NPs with aqueous 
Doum extract was prepared by adding 0.58 mg of silver 
nitrate to 50 ml distal water. Then, the working solution 

of silver nitrate nanoparticles with aqueous Doum 
extract for in vitro sperm activation 10 ml of aqueous 
Doum extract was mixed with 50 ml of the solution  of 
silver nitrate . Later on, the final mixture of aqueous 
Doum extract and silver nitrate NPs kept on magnetic 
stirrer until the brown colour of mixture changed to the 
brown red colour. 

Experimental design  

  Following the ethical approval and informed 
consent from all donors, semen samples were collected 
from ten patients diagnosed with asthenozoospermia 
enrolled in the Biotechnology Research Center and 
private Laboratory through the period from December 
2018 till March 2019. Each semen sample was divided 
into three groups. The semen of the first men group 
(i.e. control group) were treated with PBS only. Semen 
of the second group were treated with Doum extract 
only (i.e. Extr. group) and semen of the third group 
were treated with a solution containing Doum extract 
and silver NPs (i.e. Extr. +NPs group). Samples were 
incubated for 1 hour at 37 ºC in CO2 incubator.  The 
inverted microscope was used to examine the Sperm 
concentration, sperm motility and morphologically 
(Wild Herrbrug, Switzerland) with 40X magnification. 
The examination was performed in each group before 
and following in vitro incubation using layer technique 
as described by Al-Dujaily et al., 15. 

 Statistical Analysis  

GraphPad Prism 8.0.2 software was used for data 
analysis. The relationships between parameters and 
differences between groups were tested for significance 
using Ordinary one-way ANOVA of One-way ANOVA 
with Sidak’s multiple comparisons test. Data have been 
shown as Means± standard error of the mean (M±SEM). 
p values of <0.05 were considered significant. 

Results 

The results revealed a significant improvement on 
concentration of sperm, number of motile sperm of grad 
A in both treatment groups (Doum extract only group or 
Doum extract with NPs group) and in morphologically 
normal sperm (%) when compared with non-treated 
group i.e. control group (Table -1)

The sperm concentration after in vitro activation 
was significantly (P<0.05) decreased in control group 
compared to pre-activation and post- activation groups. 
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The same observation was reported when using 
Doum extract medium alone. However, there was no 
significant differences in sperm concentration between 
pre-activation (60.45± 9.80) and post-activation when 
the medium containing both the Doum extract and NPs 
(56.0± 11.61).

There data showed  highly significant  (p <0.0001) 
increase in the number of motile sperm of grad (A) of 
sperm activated in vitro  in Doum extract with NPs  
medium  compared with group treated with Doum 
extract only (Table-1 and Figure -1A). In addition, 
there was a significant increase in the number of motile 
sperm of grad B in both treatment groups (Doum extract 
only group or Doum extract with NPs) when compared 
with non-treated group i.e. control group; p = 0.0025, p 
<0.0001, respectively (Figure B). Likewise, the data has 
showed a significant  increase in the number of motile 
sperm of grad (B) in Doum extract with NPs group 
compared with group treated with Doum extract only p 
= 0.0029 (Figure B).

 No significant differences on grad C of sperm 
motility in both treatment groups (Doum extract only 
group or Doum extract with NPs) when compared with 
non-treated group, p = 0.6845, p = 0.4631 respectively, 
(Figure C). Although there was slightly differences in 
the number of motile sperm of grad (C) in Doum extract 
with NPs group compared with group treated with 
Doum extract only but it was not insignificant (p = 0.074 
, Figure C). 

On the other hand, the result revealed a significant 
elevation in the number of motile sperm of grad D in 
both treatment groups (Doum extract only group or 
Doum extract with NPs) when compared with non-
treated group i.e. control group p <0.0001 for both 
groups (Figure D).

The data of present work revealed that there was a 
significant (p<0.05) elevation in MNS percentage post 
-activation compared to pre-activation. However, there 
was no significant (p>0.05) different in the percentage 
of MNS   post-activation using any medium as shown 
in table -1. 

 Table-1: Effect of Doum Palm extract with and without NPs on certain sperm parameters using layer 
technique for in vitro activation

Certain
sperm parameters Pre activation

Post activation

                Control T1 T2

Sperm concentration (m/ml) 60.45± 9.80a 40. 2± 10.68c 51.6± 10.66b 56.0± 11.61a

 Sperm 
Motility
(%)

Active sperm motility A 2 ± 1.67d 8.1± 1.85c 15.5± 1.72b 26.0± 6.58a

Active sperm motility B 10.3± 7.52d 15.7± 2.71c 23.3± 3.92b 30.8± 6.23a

Inactive sperm motility   C 35.7± 8.43b 27.6± 2.22a 29.7± 3.74a
24.8± 6.73a

Immotile  sperm D 52± 6.72d 48.6± 4.87c 31.5± 5.04b 19.4± 9.13a

Morphologically Normal sperm
(%) 40.56±8.74b 54.4±7.48a 55.7±9.8a 56.4±8.66a

 Values are expression as mean± SEM

Number of Samples =20

T1=medium with Doum extract only. T2= medium with Doum extract and NPs 
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Figure 1: Silver NPs enhanced the potential 
therapeutic effect of Doum extract on progressive 
motility of sperm of asthenozoospermic male. A) Data 
showed both extract alone group and extr+NPs group 
has significant effect on sperm motility of grad (A) when 
compared with control **p = 0.0011, ****p <0.0001 
respectively. B) Data showed both extract alone group 
and extr+NPs group has significant effect on sperm 
motility of grad (B) when compared with control **p 
= 0.0025, ****p <0.0001 respectively. C) Data showed 
both extract alone group and extr+NPs group has NO 
significant effect on sperm motility of grad (C) when 
compared with control. D) Data showed both extract 
alone group and extr+NPs group has significant  lower 
effect on sperm motility of grad (D) when compared 
with control ****p <0.0001 for both groups. 

 Discussion

Following in vitro activation, there was a significant 
decrease in sperm concentration in both control samples 
and medium containing Doum extract only. This is due 
to the failure of the dead and in active sperms to swim 
up and travel from pellet to the surface layer of culture 
medium 16,17. 

The data of sperm concentration of 
asthenozoospermia samples treated with Doum extract 
and NPs was similar to normozoospermia (control). 
This may ascribed for the influence of NPs on 
improving therapeutic effect of Doum extract on sperm 
motility, subsequently increased the number of motile 
concentrated sperm.      

  The data has showed decrease of motile sperm 
semen of asthenozoospermic patients. Sperm motility 
parameter plays a huge role in the evaluation of the 
fertility potential of a semen specimen. It is a critical 
parameter to assess the successful rate of fertilization 
18. 

The combination of medicinal herbs extract with 
ARTs has a significant influence to decreases the cost 
and successfully improve the outcome of infertility 
treatment.  It has been noticed that different types 
of herbs have been investigated for their potential 
therapeutic influence on enhancing sperm quality for 
example; Phoenix dactylifera Pollen 19, Zingiber 
Officinale 11 and Glycyrrhiza glabra 15 and some other 
medicinal herbs.

 Despite the fact that, the effectiveness of Doum 
extract has been exploited for some health aspects, few 
human research has been conducted on its effectiveness 
for male reproductive functions. This study has showed 
the positive effect of Doum extract with combination 
of silver NPs on sperm motility that resulted from its 
components. Doum fruit contains several components 
like essential oils, flavonoids , coumarins , saponins, and  
hydroxyl cinnamates 12,20. These active components 
have demonstrated potential therapeutic effect of 
healing activity in different health aspects 12,14. 

The current study recorded enhancement in the 
percentage of MNS in men who complaining from 
asthenospermia, following in vitro activation. The 
in vitro activation technique and media used maybe 
contributed of this result 16.    

   Interestingly, the application of silver nanoparticles 
have boosted the efficiency of the beneficial effects of 
Doum extract activity on sperm motility. Recently, the 
implication of nanoparticles in biological activities has 
been growing increasingly all over the world 21. 

   The findings of this study proved that although 
Doum extract has improved the progressive motility of 
sperms but, the implication of silver NPs as a vehicles 
has significantly upgrade the influence of Doum extract 
on progressive motility of sperms. Thus, the application 
silver NPs may have bright future in ARTs to improve 
the outcomes of success rate of fertilization.  

 Conclusion: the study has showed for the first time 
that the implication of silver NPs has made significant 
difference on Doum extract effect on sperm progressive 
motility. Such finding may spot light on the beneficial 
effect of using silver NPs in ARTs to improve the 
outcome and increase the success rate of fertilization. 
The study sheds light on the potential influence of 
silver NPs as a potential new therapeutic approaches for 
implication in biomedicine; and fills the gap between 
traditional use of herbs and nanotechnology. 
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 Abstract

Burns are one of the most public forms of trauma. Patients with severe thermal damage need instant focused 
maintenance in order to reduce morbidity and mortality. The aim of this study was to determine the prevalence 
of bacteria causing burin infection and their antibiotic resistance in Kirkuk city. This study carried out at the 
Plastic Surgery and Burns Unit in Azadi teaching hospital, Kirkuk-Iraq from January 2017- March, 2019. The 
study included 80 burned patient (50 females and 30 males), with age range 10-60 years. Swabs were taken 
from areas that seemed deep, with discharge, and the swabs were directly transported to the Microbiology 
Unit of the hospital. Data on age, gender and type of burn were also collected from the patients’ clinical 
folder. The wound swabs were instantly cultured, then the isolated bacteria were subcultured for antibiotic 
sensitivity. The study showed that 82.5% (66 of 80) of patients enrolled in the study had positive culture of 
wound swab and 17.5% was negative. The highest rate of isolated bacteria from burn infection (38.75%) 
were from patients within the age group 29-29 year, followed by 23.75% in patient within the age group 10-
19 year while the lowest rate (7.5%) was within the age group 50-60 year. The study presented that 62.5% 
(50 of 80) of patients enrolled were females and 37.5% (30 of 50) were males. In this study, bacterial culture 
was positive in 66 of 80 cases, with the predominant bacteria being Staphylococcus aureus (33.33%) (Table 
3), followed by Pseudomonas aeruginosa (31.81%), E. coli (15.15 %), Klebsiella sp. (13.64%), Proteus sp. 
(3.03%) and (1.52%) for each of  Acinetobacter sp. and Enterobacter sp. The study showed that most of  S. 
aureus isolates were resistant to ampicillin, trimethoprim, ciprofloxacin, gentamicin and cefotaxime, most of 
Pseudomonas aeruginosa isolates were resistant to ampicillin, trimethoprim, ciprofloxacin and Augmentin,  
most of E. coli isolates were resistant to  ampicillin, trimethoprim, Augmentin, trimethoprim, ciprofloxacin, 
ceftriaxone and tetracycline

Keyword: Burn; burn and wound infection; Plastic surgery.

Introduction 

Burns are one of the most public forms of trauma 
(1). Patients with severe thermal damage need instant 
focused maintenance in order to reduce morbidity and 
mortality. Moderate to severe burn injuries requiring 
hospitalization account for approximately 100,000 
of these cases, and about 5,000 patients die each year 
from burn-related complications(2).  The survival rates 
for burn patients have improved substantially in the 
past few decades due to advances in modern medical 
care in specialized burn centers. Improved outcomes for 
severely burned patients have been attributed to medical 
advances in fluid resuscitation, nutritional support, 
pulmonary care, burn wound care, and infection control 

practices(3). After initial period of shock, Infection of burn 
injuries is common complication, and is a major cause of 
death in burn patients. It is estimated that more than 70% 
deaths occurs in burn patients due to infection and these 
patients remain at risk of death until unless burn wound 
does not heal completely(4).  Much progress has been 
made with respect to infection control and burn wound 
management, however, burn wound infection still poses 
a major clinical challenge in most developing countries, 
where wound site infections are a major source of post-
operative illness and mortality among burn patients(5).  
The consequential effect of burn wounds contaminated 
with pathogenic bacteria can delay wound healing, 
cause wound breakdown and herniation of the wound 
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or complete wound dehiscence(6).   Although in greatest 
cases the cause of infection is the patient’s normal 
flora or exogenous contamination from contaminated 
wound dressing devices in or from the hospital setting, 
numerous groups of bacteria have been recorded to be 
related to wound infections.    Pseudomonas aeruginosa, 
Methylene Resistant Staphylococcus aureus (MRSA), 
Acinetobacter, Klebsiella pneumonia, Proteus mirabilis, 
Citrobacter sp., Enterobacter sp. and Escherichia 
coli were frequently linked with the wounds of burn 
patients(5-8).  Although some studies have shown that 
adult females and children (1-9 years) are at a greater risk 
of burn-related injuries than adult males,  burn wound 
is an important cause of disability and mortality in all 
ages and in both developed and developing countries(4,9). 
Very young children and the elderly have an increased 
risk of being burnt and have worse clinical outcomes 
than patients in other age groups(10). Individuals with 
deliberate self-inflicted burn injuries and the disabled 
have been shown to have more severe injuries and longer 
hospital stays than those with accidental injuries (11). So 
the aim of this study was to determine the prevalence 
of bacteria causing burin infection and their antibiotic 
resistance in Kirkuk city.

Material and Method

2.1. Patients: 

This study carried out at the Plastic Surgery and 
Burns Unit in Azadi teaching hospital, Kirkuk-Iraq 
from January 2017 – March, 2019. The study included 
80 burned patient (50 females and 30 males), with age 
range 10-60 years. Duration of patient admission ranged 
from 5 to 31 days. Wound swab was taken from each 
patient prior to wound bandage with hydrocortisone. 
Swabs were taken from areas that seemed deep, with 
discharge, and the swabs were directly transported to the 
Microbiology Unit of the hospita. Data on age, gender 
and type of burn were also collected from the patients’ 
clinical folder. The wound swabs were instantly cultured 
on blood (Himedia) and MacConkey agar (Himedia), 
then incubated at 37°C for 24 hrs. After incubation, the 
colonial morphology of the colour, shape and general 
appearance of the individual colony on each of the plates 
was examined. 24 A representative single colony on the 
blood and MacConkey agar was gram stained and tested 
with indole and citrate, and Triple Sugar Ion test (TSI), 
urease and oxidase were performed to identify which 
bacteria species were present. Susceptibility testing 

Temporarily, isolates were sub-cultured onto Mueller-
Hinton agar plate using sterile swab sticks. The paper 
discs were gently but firmly placed on the inoculated 
plates using sterile forceps. The plates were incubated at 
37oC for 24 hours after which zones of inhibition were 
measured and interpreted according to the Clinical and 
Laboratory Standard Institute. 

Findings   

The current  study showed that 82.5% ( 66 of 80) 
of patients enrolled in the study had positive culture of 
wound swab and 17.5% was negative, Table 1

Table 1: Result of burn cultures

Culture result No. %

Positive 66 82.5

Negative 14 17.5

Total 80 100

The highest rate of isolated bacteria from burn 
infection (38.75%) were from patients within the age 
group 29-29 year, followed by 23.75% in patient within 
the age group 10-19 year while the lowest rate (7.5%) 
was within the age group 50-60 year. The study presented 
that 62.5% (50 of 80) of patients enrolled were females 
and 37.5% (30 of 50) were males, Table 2

Table 2: Distribution of studied patients  
according to age and sex

Age groups (years) No. Percentage 

10-19 19 23.75

20-29 31 38.75

30- 39 16 20

40-49 8 10

50 -60 6 7.5

Male 30 37.5

Female 50 62.5

 In this study, bacterial culture was positive in 
66 of 80 cases, with the predominant bacteria being 
Staphylococcus aureus (33.33%) (Table 3), followed 
by Pseudomonas aeruginosa (31.81%), E. coli (15.15 
%), Klebsiella sp. (13.64%), Proteus sp. (3.03%) and 
(1.52%) for each of  Acinetobacter sp. and Enterobacter 
sp. 
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Table 3: Type of isolated bacteria from wound 
infection

Culture result  No. %

Staphylococcus aureus 22 33.33

Pseudomonas aeruginosa 21 31.81

E. coli 10 15.15

Klebsiella 9 13.64

Proteus 2 3.03

Acintobacter 1 1.52

Enterobacter 1 1.52

Total 66 100

The study showed that most of  S. aureus isolates 
were resistant to ampicillin, trimethoprim, ciprofloxacin, 
gentamicin and cefotaxime, most of Pseudomonas 
aeruginosa isolates were resistant to ampicillin, 
trimethoprim, ciprofloxacin and Augmentin,  most of E. 
coli isolates were resistant to  ampicillin, trimethoprim, 
Augmentin, trimethoprim, ciprofloxacin, ceftriaxone 
and tetracycline,  Table 4.

Table 4: Rate of antibiotic resistance against isolated bacteria

Culture result  No. of isolatesAMP TMP CIP CRO CTX T AK AUG CN

S. aureus 22 20 20 17 11 16 10 15 16 17

P. aeruginosa 21 21 18 17 15 16 20 18 19 14

E. coli 10 9 6 7 8 8 6 5 8 6

Klebsiella 9 8 8 6 5 6 5 4 7 4

Proteus 2 2 1 1 1 2 1 0 0 0

Acintobacter 1 1 1 0 0 0 1 1 1 0

Enterobacter 1 0 0 0 1 1 1 0 0 1

Discussion

The current  study showed that 82.5% ( 66 of 80) 
of patients enrolled in the study had positive culture of 
wound swab and 17.5% was negative, the highest rate 
of isolated bacteria from burn infection (38.75%) were 
from patients within the age group 29-29 year, followed 
by 23.75% in patient within the age group 10-19 year 
while the lowest rate (7.5%) was within the age group 
50-60 year. the study presented that 62.5% (50 of 80) 
of patients enrolled were females and 37.5% (30 of 50) 
were males. This finding was in agreement with Forson 
et al (12) who found that 86% of burn swabs were 
positive with bacterial growth,  64% of these patients 
was females and the highest rate of infection (31%0 
were within the age group 21-30 year. Rao et al (13) 

also recorded that the highest rate burn infection was 
in females (56.9%). The moderately higher number of 
burned patients in females may be due to their bigger 
contribution in kitchen doings. Chaudhary et al (13) also 
found that the age group below 30 years was most 
attended to hospital due to burns. This might be due to 
the point that the 21-30 group is the furthermost active 
group, and most convoluted in outdoor activities. In this 
study, bacterial culture was positive in 66 of 80 cases, 
with the predominant bacteria being Staphylococcus 
aureus (33.33%) (Table 3), followed by Pseudomonas 
aeruginosa (31.81%), E. coli (15.15 %), Klebsiella sp. 
(13.64%), Proteus sp. (3.03%) and (1.52%) for each of  
Acinetobacter sp. and Enterobacter sp.  This is agreement 
with Kehined et al (15) who found that Klebsiella spp. 
(34.4%) and Pseudomonas spp. (29.0%) were the most 
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common isolate from infected burn wounds and in 
agreement to other studies which report Staphylocoous 
aureus as predominant organism (16,17). Forson et al 
(12) found that Pseudomonas sp., Staphylococcus aureus, 
Acinetobacter spp, Proteus mirabillis, Enterobacter 
spp, Klebsiella sp., Citrobacter sp., Klebsiella oxytoca 
and Proteus vulgaris were the most common bacteria 
species isolated from burn wounds. Our finding was 
agreed with a study carried out by Patil et al (18) 
which also revealed Pseudomonas sp, Staphylococcus 
aureus, as the most common bacteria associated with 
burn wounds. The high prevalence of Pseudomonas sp. 
in this study may be due to the fact that the organism 
thrives well in a moist environment and Staphylococcus 
aureus is the predominant bacteria present orginaly 
on skin as well as in hospital environment (12). The 
antimicrobial susceptibility pattern of the different gram 
negative isolates from the burn patients revealed that 
Pseudomonas sp. was resistant to amikacin, ceftriaxone, 
ciprofloxacin and gentamicin. Findings from this 
study are similar to those of Shahzad et al (19)  who 
reported varying resistance levels to amikacin (35%), 
ceftriaxone (85%), ciprofloxacin (70%) and gentamicin 
(97%). Alebachew  et al (20)  demonstrated that most of 
Staphylococcus aureus were resistant to penicillin G. All 
isolates were found to be multi drug resistant, and one 
isolate was resistant to all the tested drugs. Recent study 
noted that the resistant occur because of widespread 
and misuse of antibiotic, especially in the developing 
countries, the resistance profile of microorganisms has 
been altered significantly, also it could be attributed to 
several mechanisms, mostly related to antibiotics over 
use (21,22).

  Conclusion

It was concluded that S. aureus and P. aeruginosa  
were the predominant isolated bacteria  from burn 
wounds and most of them were resistant to available 
antibiotics. 
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Abstract

Background: Chronic Kidney Disease  is defined as abnormalities of kidney structure and function present 
for more than 3 months , mineral changes can occur early in chronic renal diseasemainly phosphate, calcium 
hemostasis and secondary hyperparathyroidism 

Objectives: Determine the levels of serum calcium, phosphate, alkaline phosphatase, parathyroid hormone 
and vit D3. In chronic renal failurr and evaluate if Therese any significant difference for those on HD and 
on conservative treatment  

Methods:  A cross sectional study was carried out among 150 uremic patients  on conservative treatment 
or on  haemodialysis. Take a full history from patents,full examination and proper investigation by using 
automated clinical chemistry analyser (Cobas integra 400 plus). Serum parathyroid hormone (PTH) and vit 
D3 by ELISA(Cobas e 400).

Results: A total number of 150 patients with  CKD in medical department and  ibn_sina dialysis center 
at Baquba teaching hospital was investigated. The mean parathyroid hormone level was 144.87pg/
ml, An increase in PTH level above normal occurred in 41.34% of these patients, and 1.33% having 
hypoparathyroidisim,and 57.33% of them are normal. 

Hypocalcemia was found in 52.07% of patients,1.33% have hypercalcemia and 46.6% was associated with 
normal serum calcium level. Age compared to those with normal serum calcium levels. majority of patients 
had high serum phosphate levels(54.6%). And normal phosphate level in 40% while the hypophosphatemia 
result 5.33% and mean phosphate level is 2.3%mmol/l.

Total serum protein mean is 61.51, a 37.4% of them had hypoproteinemia and 62.6% of them had normal 
serum protein. Also in our results show 97.33% of uremic patients have low vit D.Conclusion: the current 
study demonstrated that most uremic patients on conservative treatment and on haemodialysis having 
hyperparathyroidisim, hypocalcemia, hyperphosphatemia, hypoalbuminemia and low level of vit D.

Keywords: Chronic renal failure-Secondary hyperparathyroidism.

Introduction 

Chronic Kidney Disease is a common disease 
especially in patients with diabetes and hypertension [1].

so regular early renal function tests to detect  an early 
stages of CKD) is mandatory[2]. CKD is not only a risk 
factor for end stage renal disease, but may also increase 
cardio vascular morbidity and mortality [3]The guidelines 

of the National Kidney Foundation Kidney Disease 
Outcomes Quality Initiative (K-DOQI ) and the KDIGO 
guidelines recommend that all patients with eGFR 
below 60 ml/min/1.73 m2 undergo evaluation for CKD-
MBD by measuring PTH, calcium and phosphate[4].

All individuals with a glomerular filtration rate 
(GFR) <60 ml/min/1.73 m2 for 3 months are classified 
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as having chronic kidney disease, irrespective of the 
presence or absence of kidney damage(1

GFR categories in CKD as follows 

Stage GFR level (mL/min/1.73 m2)

Sta  stage1 ≥90

Stage2 60-89

Stage3 30-59

Stage4 15-29

Stage5 <15

In CKD the ability to excrete phosphate load by 
kidney is reduced that leading to hyperphosphatemia 
,raised PTH, and reduction of 1,25(OH)2D with 
associated elevation in level of FGF-23.The ability 
to convert  of 25(OH)D to 1,25(OH)2D is disturbed 
,absorption of intestinal calcium reduced and elevated 
PTH. The kidneys are   fail to work properly to PTH, 
which normally enhance phosphaurea and resorption of 
calcium ,or to FGF-23,which also stimulate phosphate 
excretion .Beside that, that is evidence of down 
regulation of vitamin D receptor at tissue level and of 
resistance to the action of PTH.

Haemodialysis  replaces renal function , thereby 
improving renal bone disease . Different studies 
have demonstrated an improvement in secondary 
hyperparathyroidism (SHPT) after dialysis ;although  
parathyroid hormone (PTH)  concentration remained 
elevated even in the presence excellent dialysis machines 
function . (5) .Hypocalacemia and hyperphosphatemia are 
usually encountered in mineral bone disease ,Numerous 
studies have confirmed the reduced fracture risk after 
haemodialysis in patient who have CKD stage  5 and  
with renal transplant .(6).     

There seems to be no doubt that pre dialysis mineral 
and bone disorder share and important role in the 
maintenance or development of HD alteration of bone 
remodeling, most HD patient suffer different types of 
pre existing bone disease that may continue after HD (7)

Secondary hyperparathyroidism has been associated 
with metabolic bone disease which manifests as bone 
pain and skeletal fractures (8, 9,10)

material and methods

It is cross_sectional descriptive study done in 
medical department and Hemodialysis center of ibn_
sena renal center  at Baquba teaching hospital, Diyala/
Iraq. from julay 2017 to march 2018.

A total number 150 attending75 patient with chronic 
renal failure on conservative treatment(either prepairing 
for dialysis or refused it  and  75 patientson regular HD 
for 4 hours, three times aweek, irrespective to etiology.

 102 were males and 48 females aged between 20 
and 78 years were studied .

An investigator administered questionnaire was 
used to collect data from recruited patient. Data consisted 
of socio-demographic data including age, gender  and 
living area. Information on smoking,alcohol ,treatment 
before, past medical history for possible etiology of 
kidney  disease, time on dialysis, types of adjuvant 
treatment time since HD started and current medications 
were recorded.

About 5ml of blood was drawn from the cubital 
vein in sterile plain tube for creatinine, urea, calcium, 
phosphate, total serum protein, vit D, alkalin 
phosphatase, albumin and intact PTH .

The measurements of serum creatinine, albumin, 
calcium and phosphate were determined using 
automated clinical chemistry analyzer  (cobas 400 
plus) in the BTH, renal laboratory in IBN-sena center, 
while serum PTH assays were performed in BTH main 
laboratory using Enzyme linked immuno sorbent  assay 
(ELISA) (cobas e 411).

Finding

The present study comprised 150 patients suffer from 
chronic renal failure attending to  medical department 
and IBN_Sena haemodialysis center in Baquba teaching 
hospital during the period of study.

Age Distribution: As shownin Table1 the mean 
ages of our patients 52.2 yrs, the common age groups 
affected were 50_59 yrs of 54 patients, then age group 
60_69 yrs were 34, then age group 40_49 were 24 and 
below age 39 were 32 and the least one  is above 70es 
were 6 patients only.

Gender distribution : In our study, males made up 
the majority of the patients with 102 (68%) and females 
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48 (32%) as shown table 2

Residence distribution : in our study, there were 
60patients (40%) from rural area and 90 (60%) from 
urban cities

Body mass index:  the majority of patients in our 
study were over  weight 88 (58.6%), and 22(14.6%) 
obese but only 40 (26.6%) normal

The Socioeconomic Status :As shown above in 
table 1, In present study, the patients were distributed 
as medium status in 96(64%), low status  44(29.33) and 
high status in 10(6.67%) 

Table 1. socio_demographic data of study 
population

Variable Count Frequency%

Gender
Male
Female

102
48

68%
32%

Age
20_29
30_39
40_49
50_59
60_69
70_79

10
22
24
54
34
6

6.7%
14.7%
16%
36%
22.7%
4%

BMI
Normal
Overweight
Obese

40
88
22

26.66%
58.67%
14.67%

Residence
Rural
urban

60
90

40%
60%

Socioeconomic status
Low
Medium
High

44
96
10

29.3%
64%
6.7%

Distribution according to duration of CKD and  
dialysis (in months):

Patients on conservative treatment 75 patients ,the 
duration of disease of  55 patients(73.3%) of them  had  
renal impairment and uremia more than one year and 14 
patients (18.7%)of  than from 6m to 12 month and only 
6 patients(8%) from 3 m to 6month

While patients on HD ,the  duration of dialysis of 
38 patients (50.7%) more than 24 months of HD,and 20 

patients (26.7% ) had 12- 20 months  of HD and a only 
17 patients (17.3% )lessthan  12 months of HD.

etiology of chronic renal failure (from the past 
medical history)

As shown in (table.2) which is documented in 
the file of the study subjects included hypertension in 
122(81.33%) (m=88 and  F =34),diabetes mellitus in 50 
patients(33.3%) (m=36,F =14), renal stones in 40(%) 
(M=25,F=15), other geneto-urinary diseases eg UTI 50 
(33.33%)(M=31 ,F =19) .bone diseases  5(M=4 ,F=1) 
history of fractures 4(M=3. F=1),

there are other causes of renal failure like obstructive 
uropathy present in 17 patients ,chronic glomerulo 
nephritis in 7 patients ,adult polycystic kidney disease 
in 4 patients and finally 24 patients of unknown causes.

Table 2:-Patients clinical characteristics

Duration of dialysis 
(months)
1_3
4_6
7_12
13_24
>24

1
3
13
20
38

1.3%
4%
17.3%
26.7%
50.7%

Past medical history 
HT
Yes
No

122
28

81.3%
18.7%

DM
No
Yes

100
50

66.7%
33.3%

Genito urinaryinfection
Yes
No

50
100

33.3%
66.7%

History of renal stone
Yes
No

40
110

26.7%
73.3%

On conservative treatment
 More than 1 year   
 6-1Y 
 3-6 Month

55
14
6

73.3%
18.7%
8%
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Drug administration :As shown in( table.3)a 50 patients (33.33%) have previous drug history of steroid 
administration and 120 patients (80%) having history of non steroidal  drug uses and nearly 120 patient takes 
erythropoiten ,  all patients take calcium, alfa one and ferofolic medications ,Antihypertensive 122(82.4%,Oral 
hypoglycemic/insulin 50(33.3%) ,Calcium supplements 150 (100%)

Table.3 shown the drug administration 

Drug history Count Frequency %

Steroid
No
Yes

100
50

66.7%
33.3%

NSAID
No
Yes

30
120

20%
80%

Drug treatment

Ferro_folic acid
No
Yes

0
150

0%
100%

Calcium
No
Yes

150
0
150

100%
0%
100%

One alfa
No
Yes

0
150

0%
100%

Erythropoietin 
No
Yes

30
120

20%
80%

biochemical characteristics of the study 
population:

 Normal  serum calcium levels were found in 
70 (46.6%) patients while 78 (52%) patients had 
hypocalcemia  and 2 (1.33%) cases have hypercalcaemia. 

The median PTH was 145.62 pg/ml with majority 
of patients 86 patients(57.33%) having normal serum 

levels. Hyperparathyroidism was found in 62 (41.33%) 
and hypoparathyroidism was seen in 2patients(1.33%) 
.the mean serum phosphorus level was 2.24 mmol/l 
with majority of patients having hyperphosphate ,82 
paients (54.6%). Normal phosphate was seen in  60 
patients(40%) and hypophosphatemia in another 
8patients(5.4%).

Table.4: Biochemical characteristics of the study population

Variable  Count Percentage Mean (mmol SD

PTN
Hypo
Normal
Hyper

2
86
62

1.33%
57.33%
41.33%

145.62 ±255.16

Mean corrected calcium 2.2mmol ±0.2
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Calcium 
Hypo
Normal
Hyper

78
70
2

52%
46.6%
1.33%

Mean of s. calcium in hypocalcimic patient 2.02 ±0.1

Phosphate 
Hypo
Normal
Hyper 

8
60
82

5.4%
40%
54.6%

2.24mmol\l ±1.44

Alk. Phosphatas
Low
Normal
High

4
100
46

2.66%
66.66%
30.66%

123.23u\l ±86.51

Vit D
Hypo
Normal 

146
4

97.33%
2.33%

38.03nmol\l ±12.14

Total serum protein
Hypo
Normal

56
94

37.33%
62.66%

61.51g\l ±8.57

s. albumin
Hypo
Normal 

112
38

74.66%
25.33%

30.11g\l ±6.99

Cont... Table.4: biochemical characteristics of the study population

Discussion

The chronic kidney disease is a worldwide public 
health  problem associated with high morbidity and 
mortality As we know kidney transplantation from 
either a live or a cadaver donor is preferable treatment 
than conservative and  dialysis therapy because 
transplantation provide a better quality of life and 
improved survival However even after otherwise 
successful kidney transplantation, mineral bone 
disorders do not always resolve (11).

Hyperparathyroidisim In present study  the 
hyperparathyroidism was found in (48.2%) patients, 
and most of them have acceptable value of PTH (52.8%) 
with mean (±SD) of 145.6(±255.16) at atotal values 

while distributed as highest level with 192.5(±320.6) 
for conservative treatment and those with duration of 
dialysis of 4_6 months and 62.64(±38.38) the lowest for 
7_12 months duration of dialysis with only 2(1.33%) 
has hypoparathiroidism. there is significant between the 
same group of duration of dialysis(p=.018).The mean of 
PTH for males were 149.5(±252.6) and for the females 
137.3(±266.1) and the highest in age group below 39 
yrs were 416 pg/ml and lowest in age group 70_79 yrs 
10.05 pg/ml with significant correlation by anova table 
between age group (p value=.002).there is no significant 
between the means of age group 0 by the Duncan test.

The prevalence of HPT in a cross-sectional study 
done by El  Maghraouti  et al(12) Which is higher than 
our study .
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We found no correlation between HPT and duration, 
time on dialysis and eGFR which is similar to what 
was reported by mathumati et al. studies by Julian et 
al. appeared that, after 6 months HD patients exhibited 
a low bone mass, decreased mineral apposition rate, 
and delayed mineralization consistent with a pattern of 
a dynamic bone disease(13). Cholamhossien(14) reported 
hyperparathyroidism (PTH>60pg/ml) in 7.1% of the 
study population 3 months duration and was associated 
with a mean ᵹSD  of 54 ᵹ18.68 months compared to a 
mean ᵹSD of 14.26 ᵹ 8.34 months (p<0.001) in those 
with post HD PTH of ≤60pg/ml. though our patients 
with elevated PTH had been on dialysis for a longer 
time (median duration 5 months) to HPT compared to 
those with normal PTH (median duration 12 months) or 
low PTH (median duration 10 months), the difference 
was not statistically significant.

The prevalence  of hyperparathyroidism   in our study 
was similar to that among CKD patients who were not 
yet on dialysis attending clinic at KNH done by Armando 
Torres, Aurelio PR, Maria TC et al, where 21.6% of 
the study population had HPT. These results suggest a 
persistence of hyperparathyroidism after starting regular 
HD programe. Pre HD hyperparathyroidism has been 
associated with persistent hyperparathyroidism after 
HD (15).

Calcium level  78 patient (52%) of our study 
population had hypocalcemia with mean calcium 
levels of 2.02 mmol/l male were  (38.7%) and females 
(13.3%), there are 70 patients (46.6%) have normal 
calcium level distributed as (29.3%) males and  (17.3%) 
females with mean ca level of  2.22 and only 2 patients 
has hypercalcemia  (1.33%) ,we found no significant 
correlation between age group nor duration of disease  
with hypocalcemia

A low pre hemodialysis PTH has been found to be 
a predictor of severe Hypocalcemia post HD although 
no significant correlation between the level of ca and 
PTH (16).

This study agree with Iranian stydy done by taziki 
show most patient with low vit D and Ca.(17)

phosphate level:-In our study there’s no significant 
correlation was found between serum phosphate and 
different age groups or duration of disease and duration 
of dialysis. Sex, but significant with PTH (p=.035).

          Kawarazaki et al., reported hypophosphatemia 
among 15% of HD 12 month duration. the mean PTH 
levels at 12 months duration of HD was higher 107(71.0-
205.3)pg/ml compared to a mean of 2.24(±1.44)(25.0-
58.6)pg/ml at a median duration of (13-24) months HD 
in this study. The mean of serum phosphate in the early 
three months of dialysis was 2.300 mmol/l.(18)

         Serum phosphorus levels are usually elevated 
prior to renal dialysis and decreases rapidly following 
HD to within or below range for patients with normal 
kidney function in the first few post HD months.

. VIT D:  The results in our study were 146(97.33%) 
have vit D deficiency and 4(2.33%) of patient were 
normal.This study results are goes with that done by 
Grahame j Elder(19) but not agree by study in japan by 
K Nakatsuka and Y Nishizawa(20). 

ALPThere is very significant ANOVA table 
correlation between ALP and Ca (p=.000), PTH(p=.000) 
significant correlation with others.

Serum ALP is an independent predictor of bone 
density in all ranges of PTH (21)

Conclusion 

the current study demonstrated that most uremic 
patients with uremia on conservative treatment and 
on haemodialysis having hyperparathyroidisim, 
hypocalcemia, hyperphosphatemia, hypoalbuminemia 
and low level of vit D.and no significant difference in 
patients with Chronic kidney disease on conservative or 
replacement  therapeutic modalities
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Abstract 

Background : hay fever ( Allergic rhinitis) are common chronic diseases worldwide., This study aimed 
at study the correlated between level of IL – 17 and total immunoglobulin (IgE) in Hay fever (H.F) Iraqi 
patients. Patients and Material Allergic rhinitis was diagnosed by an experienced physician (NF) , The 
clinical history of the patient, any family history of the disease, a physical examination and the patient report 
(symptoms of rhinitis ) were recorded, The total IgE levels and IL-17 in the serum samples were measured 
using Elisa kits , All analysis steps were performed according to the instructions of the manufacturer. Results 
Hay fever in females (53.5% ) more than male (46.5 % ), also in control group ,the females more than male 
as percentage (56.3;43.7% ) respectively, also current study founded more frequent of H.F within the second 
age groups ( 21-30)(39.6)%  , whilst less prevalent in the youngest age (≤ 20) years as (23%) and (16.5,20.9) 
% frequent in the age groups 31-40 and ≥ 41 respectively,So the mean ± S.D of IgE in sera of patients was 
more than control  groups (121.38 ± 70.67 ; 32.37 ± 22.31 ) respectively. also level of interleukin-17 was 
highest in patients(401.28 ± 311.2 ) compare to control (362.41 ± 199.23)( P- Value   H.S high significant). 
Conclusion  Hay fever in females more than male ,Also current study conclude Hay fever more frequent 
within the second age groups ( 21-30) , whilst less prevalent in the youngest age (≤ 20) years ,So level of 
IgE in sera of patients was more than control  groups. also level of interleukin-17 was highest in patients 
compare to control. 

Keywords : Interleukin – 17 ; total immunoglobulin (IgE);Hay fever (H.F);Iraqi patients

Introduction

Hay fever ( Allergic rhinitis) is a type of 
inflammation in the nose which occurs when the 
immune system overreacts to allergens in the air. is 
it characterized by sneezing, nasal congestion, nasal 
itching, and rhinorrhea, red, itchy, and watery eyes, 
and swelling around the eyes, These symptoms must be 
present for two or more days in a row and for more than 
an hour on most (1).

Epidemiological data indicate that the prevalence 
of allergic rhinitis has increased in developing and 
developed countries over the last few decades(2).

Allergic rhinitis is a diagnosis associated with a 
group of symptoms affecting the nose. These symptoms 
occur when you breathe in something you are allergic 
to, such as dust, animal dander, or pollen. Symptoms 
can also occur when eat a food that content allergic. 

prevalence of H.F about 23.0–38.5% in 2012(3).so it’s 
very common in patients with asthma,13 with a reported 
prevalence of up to 100% in those with allergic asthma(4) 

The first one is the most common form, and is 
associated with an immunoglobulin E (IgE)-mediated 
immune response against allergens(5) 

Hay fever is triggered after allergen specific IgE 
and T helper cells recognize inhalant allergen in the 
environment. Some studies have shown that allergen 
exposure is protective against IgE mediated allergic 
disorders(6) 

Differentiation of B cells into IgE-secreting plasma 
cells is a complex cascade of events in which cytokines 
play a crucial role(7) 

IL-17, as a major family cytokine, is usually 
associated with autoimmune reaction or neutrophil 
inflammation. Nevertheless, it has been demonstrated 
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that allergic sensitization through the airway promotes a 
strong Th17 response and acute bronchial hyperactivity 
in mouse model of asthma(8) 

Objective of this study : This study aimed at 
study the correlated between level of IL – 17 and total 
immunoglobulin (IgE) in Hay fever (H.F) Iraqi patients.

Patients and Material

Diagnosis of allergic rhinitis

 Allergic rhinitis was diagnosed by an experienced 
physician (NF) , The clinical history of the patient, any 
family history of the disease, a physical examination and 
the patient report (symptoms of rhinitis ) were recorded. 

Blood sample collection: A 5 mL sample of 
peripheral blood was drawn from each participant by 
venous puncture and placed in tube ,  collected from 
Specialized Center of Allergy and Asthma, Baghdad , 
for IgE and IL-17 determination.

Determination of Total IgE and Il-17: The total 
IgE levels and IL-17 in the serum samples were measured 
using Elisa kits , All analysis steps were performed 
according to the instructions of the manufacturer.

Statistical analysis: 

All statistical analysis were accomplished with 
SPSS system ( virgin .19.0).

Finding 

Table ( 1): Hay fever patients and control groups 
according to gender distribution.

Gender 
Patients Control 

No. % No. %

Male 39 46.5 14 43.7

Females 45 53.5 18 56.3

Total 84 100 32 100

In table (1) was founded Hay fever in females 
(53.5% ) more than male (46.5 % ), also in control group, 
the females more than male as percentage (56.3;43.7%) 
respectively .

Table (2): Hay fever patients and control groups 
according to gender distribution.

Age in 
years 

Patients Control 

No. % No. %

≤ 20 11 23 4 12.5

21 - 30 19 39.6 11 34.4

31-40 8 16.5 6 18.7

≥ 41 10 20.9 11 34.4

Total 48 100 32 100

Table (2) showed more frequent H.F within the 
second age groups ( 21-30)(39.6)%  , whilst less 
prevalent in the youngest age (≤ 20) years as (23%) and 
(16.5,20.9) % frequent in the age groups 31-40 and ≥ 41 
respectively.

Table ( 3): Level of total immunoglobulin I.g.E and Interleukin -17 in sera of Hay Fever patients . 

Immunological test  
Patients Control 

Significant  
Mean S.D Mean S.D

Total I.g.E 121.38 70.67 32.37 22.31 H.S

IL - 17 401.28 311.2 362.41 199.23 H.S

P- Value   0.01 , H.S high significant 

   Results in (Table 3) showed the mean ± S.D of IgE in sera of patients was more than control  groups (121.38 
± 70.67 ; 32.37 ± 22.31 ) respectively. also level of interleukin-17 was highest in patients(401.28 ± 311.2 ) compare 
to control (362.41 ± 199.23)( P- Value   H.S high significant).
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Discussion

   Current study founded Hay fever in females more 
than male, This results agrees with Lasmar etal.,  who 
reported a high prevalence of allergic rhinitis among 
Brazilian  males in comparison with females(9) 

. The results have been fully agreed with the data 
of (10,11) who showed allergic rhinitis is more common 
in men than in women. Additionally, (10) highlighted that 
the incidence of allergic rhinitis is even higher in men 
between the ages of 17 and 22 years. 

Cazzoletti etal., 2015 showed in his reported females 
were significantly less likely to report AR than males(12) 

significant difference in age was observed between 
genders (males: 32.2±17.8 years; females: 41.4±18.9 
years; p= 0.0027). Additionally, the mean total IgE 
plasma levels were higher in males (413.0±143.0 IU/
mL) than in females (147.9±98.0 IU/mL) (p<0.0001). 
These differences persisted even when males and 
females were stratified by age (up to or older than 20 
years of age).

In Italy , results of (13) showed prevalence of H.F 
peaks around the age of 16–24 and decreases in the 
subsequent years up to the age of 65–70 , this results 
was Fully compatible with results (14) .

Results of (15) confirmed that females have a higher 
in the population aged between 20 and 44 years, but 
they also showed that the opposite is true when older 
age classes are considered.

   Previous studies have found that the prevalence of 
H.F peaks around the age of 16–24 and decreases in the 
subsequent years up to the age of 65–70(13) 

 In Iran, results study of (16) showed prevalence  of  Hay 
fever in  boys  was  higher than in girls (P<0.05). Results 
of (17) showed prevalence of H.F ranged from (10 -32) 
% in adults, whilst (18) showed children with aged 13-14 
years had an overall 10% prevalence of H.F and those in 
Delhi had a prevalence of 11.6%.  

Some studies using nasal allergen-provocation 
testing as the diagnostic standard have suggested that 
more than half of patients classified as having non 
allergic rhinitis on the basis of negative serum IgE or 
skin testing have “local allergic rhinitis” associated with 
production of allergen-specific IgE antibodies limited 
to the mucosa (19) Evaluating total IgE levels can be 

useful to identify patients at risk of allergic rhinitis. (20) 

showed significant elevation of serum IL-17 levels with 
an associated increase in serum IgE in the patients with 
H.F compared with controls . increased IL-17 serum 
levels might be considered a marker of allergy severity 
in patients with AR. The atopic state of the individual 
is the major determining factor that affects both the 
development and severity of AR as has been known for 
many years. One of the new function of IL-17 is its role 
in autoimmune disease.

Conclusion  

Hay fever in females more than male ,Also current 
study conclude Hay fever more frequent within the 
second age groups ( 21-30) , whilst less prevalent in 
the youngest age (≤ 20) years ,So level of IgE in sera 
of patients was more than control  groups. also level 
of interleukin-17 was highest in patients compare to 
control. 
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Mäkelä, M. & Vartiainen, E. Asthma and 
respiratory allergy prevalence is still increasing 
among Finnish young adults. Eur Respir 
J. 2016.47, 985–987 .

4) Linneberg A, Henrik NN, Frolund L, Madsen 
F, Dirksen A, Jorgensen T. The link between 
allergic rhinitis and allergic asthma: a prospective 
population-based study. The Copenhagen 
Allergy Study. Allergy.2002;57:1048-52.

5) Bousquet J, Van Cauwenberge P, Khaltaev N. 
Allergic rhinitis and its impact on asthma. J 



1483        Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4                  

Allergy Clin Immunol. 2001;108(Suppl 
5):S147–S334. doi: 10.1067/mai.2001.118891.

6) Katz Y, Rajuan N, Goldberg MR, Eisenberg 
E, Heyman E, et al. (2010) Early  exposure to 
cow›s milk protein is protective against IgE-
mediated cow›s milk protein allergy. J Allergy 
Clin Immunol 126: 77-82.

7) Platts-Mills TAE, Vaughan J, Squillace SP, 
Woodfolk JA, Sporik R. Sensitisation, asthma, 
and a modified Th2 response in children exposed 
to cat allergen: a population-based cross sectional 
study. Lancet 2001; 357: 752-756.

8) Wilson RH, Whitehead GS, Nakano H, et 
al. Allergic sensitization through the airways 
primes Th17-dependant neutrophilia and airway 
hyperresponsiveness. Am J Respir Crit Care 
Med 180:720–730, 2009.

9) Lasmar LM, Camargos PA, Ordones AB, Gaspar 
GR, Campos EG, Ribeiro GA. Prevalence of 
allergic rhinitis and its impact on the use of 
emergency care services in a group of children 
and adolescents with moderate to severe 
persistent asthma. J Pediatr (Rio J). 2007; 
83(6):555-61

10) Huurre TM, Aro HM, Jaakkola JJK. Incidence 
and Prevalence of Asthma and Allergic Rhinitis: 
A Cohort Study of Finnish Adolescents. J 
Asthma. 2004;41(3):311-7.

11) Boulet LP, Turcotte H, Laprise C, Lavertu C, 
Bédard PM, Lavoie A et al. Comparative degree 
and type of sensitization to common indoor and 
outdoor allergens in subjects with allergic rhinitis 
and/or asthma. Clin Exp Allergy. 1997;27(1): 
52-9.

12) Cazzoletti L; Ferrari M; Olivieri M; Verlato G 
;  Antonicelli L ; Bono R;  Casali L ; Cerveri 
I ; Marchetti P; Pirina P ; Rossi A ; Villani S 
; and de Marco R. The gender, age and risk factor 
distribution differs in self-reported allergic 
and non-allergic rhinitis: a cross-sectional 
population-based study. Allergy Asthma Clin 
Immunol. 2015; 11: 36.

13) Olivieri M, Verlato G, Corsico A, Lo 
Cascio V, Bugiani M, Marinoni A, et al. 
Prevalence and features of allergic rhinitis in 
Italy. Allergy. 2002;57:600–606. doi: 10.1034/
j.1398-9995.2002.23537.

14) Droste JHJ, Kerkhof M, De Monchy JGR, 
Schouten JP, Rijcken B, The Dutch ECRHS 
Group. Association of skin test reactivity, 
specific IgE, total IgE, and eosinophils with nasal 
symptoms in a community-based population 
study. J Allergy Clin Immunol. 1996;97:922–32.
View ArticlePubMedGoogle Scholar

15) Lucia C ;Marcello F; Mario O ;Giuseppe V 
;Leonardo A ; Roberto B ; Isa C ; Pierpaolo M ; 
Pietro P;Andrea R; Simona V and Roberto D. The 
gender, age and risk factor distribution differs in 
self-reported allergic and non-allergic rhinitis: a 
cross-sectional population-based study.Allergy, 
Asthma & Clinical Immunology201511:36

16) Mohammadzadeh I; Ghafari J ; Savadkoohi R 
B; Tamaddoni A; Dooki M R E; Navaei;RA . 
The Prevalence of Asthma, Allergic Rhinitis and 
Eczema in North of Iran: the International Study 
of Asthma and Allergies in Childhood (ISAAC). 
Iran J Pediatr. Vol 18 (No 2); Jun 2008

17) Pawankar R, Baena-Cagnani CE, Bousquet 
J, Canonica GW, Cruz AA, Kaliner MA, et al. 
State of world allergy report 2008: Allergy and 
chronic respiratory diseases. World Allergy 
Organ J 2008;1(Suppl):S4-17.

18) Asher MI, Montefort S, Björkstén B, Lai CK, 
Strachan DP, Weiland SK, et al.; ISAAC Phase 
Three Study Group. Worldwide time trends 
in the prevalence of symptoms of asthma, 
allergic rhinoconjunctivitis, and eczema in 
childhood: ISAAC Phases One and Three repeat 
multicountry cross-sectional surveys. Lancet 
2006; 368:733-43..

19) Rondón C, Campo P, Togias A, et al. Local 
allergic rhinitis: concept, pathophysiology, 
and management. J Allergy Clin Immunol. 
2012;129:1460–7. Rondón C, Campo P, 
Togias A, et al. Local allergic rhinitis: concept, 



 Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4        1484       

pathophysiology, and management. J Allergy 
Clin Immunol. 2012;129:1460–7. 

20) Aly MAG, El Tabbakh MT, Heissam WF, Abbadi 
SH.The study of a possible correlation between 

serum levels of interleukin 17 and clinical 
severity in patients with allergic rhinitis.Allergy 
Rhinol (Providence). 2017 Oct 1;8(3):126-131. 



Influence of Disinfecting Solutions on the Surface Roughness of 
Zinc-Oxide Eugenol Impression Material

Israa Mohammed Hummudi

Assistant Professor Department of  Prosthodontics Technologies/ College of Health and Medical  
Technologies/ Middle Technical University/Baghdad/IRAQ

 Abstract

Background: dental impression can act as arole of transmission of infection. Difficulties in sterilizing 
impression by conventional methods have led to chemical disinfection as substitution. Aim: Evaluate the 
effect of natural disinfection solutions(Apple Vinegar and Lemon Juice ) on surface roughness of Zinc –
oxideeugenol impression material. Materials and method: fiftysampleswere prepared from zinc-oxide 
eugenolimpression materials and divided into control groupwhich exposed to saliva for five minutes and 
experimental groups which exposed to saliva then disinfectant agents (lemon juice and apple vinegar 
solution) .surface roughness of samples were analyzed for control group and experimental groups after 10 
and 15 minute.Results:data recorded from surface roughness test accounted lower mean values in control 
group and high mean values in lemon juice group followed by apple vinegar group .ANOVA test and LSD 
revealed that highly significant differences at p < 0.001between tested groups. Conclusion: the study 
revealed that the immersion of ZOE in lemon juice solution and apple vinegar solution adversely affect 
surface roughness at 10 and 15 minutes    

Keyword: ZOE impression, lemon juice, apple vinegar, surface roughness

Introduction

In dental clinics,dental impressions were 
contaminated with blood and saliva from oral cavity. 
Interaction between dental clinics and dental laboratories 
make impressions challenging items regarding cross 
infection .Guidelines  in dental health care for infection 
control proposed that all prosthodontics items and 
prostheses must be rinsed ,cleaned and disinfected 
before handling in the laboratory using an active 
disinfectant[1], [2].

Impression materials are widely used in the 
prosthodontics clinic. Zinc-oxide eugenol (ZOE) 
impression materialsare widely used due to their ability 
to distribute pressure equally and accuracy. ZOE 
impression provides good detailed reproduction without 
displacement of the soft tissues and is a mucostatic[3].

Some of dental laboratories are sprayed 
theimpression with surfactant solutions before pouring 
the modelin order to rise the impressions’surface tension 

[4].

Numerous methods for disinfection are proposed, 
disinfection of the impressions by immersing in a 
chemicals take into consideration the most workable 
and dependable [5]. There are many problems associated 
with chemical solutions that are harmful to health and 
environment as well as have unpleasant smell. Lemon 
juice is a natural disinfection solution and antiseptic. 
The juice can be directly used to the skin, and in 
homeit is a bactericide and it is beneficial component.
Lemons,which are biologically active plant compounds 
that can aid in the healing of wounds, are rich in citrus 
flavonoids [6]. Vinegar(acetic acid) could be substitute to 
conventional denture disinfectants, which is a solution 
presents low toxicity and low cost [7].It is effective when 
used as root canal chelators by removing smear layer.
it is active in killing adherent microorganisms and does 
not cause mucosal damage[8].This study was designed to 
evaluate the effect of both lemon juice and apple vinegar 
disinfecting solutions on the surface roughness of ZOE 
impression material.
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Materials and Method

   Zinc oxide eugenol  (England) impression 
materialswereutilized in this study. The materialswere 
manipulated according to the manufacturer’sinstructions. 
Plastic mold was made with dimensions of 1.5 cm 
length and 1.5 cm which was manufactured locally. 
ZOE impression materials were applied inside the 
mold; flat surfaces were obtainedthrough pressing the 
mold against dried and cleaned glass slab. Samples were 
pressed using 1/2 kg weight to compress the excess 
materials out until samples were set. Figure (1)

Figure (1) final specimens for roughness test

 The final set samples were divided as follows [9]:

1-Control group: involved 10 samples exposed to 
diluted artificial saliva (50 % saliva in distilled water) 
for 5minutes, then washed with distilled water and air 
dried.

2-Experimental groups: have 10 samples for each, 
exposed to diluted saliva for 5minutes and then washed 
with distilled water and air dried. After that samples 
were immersed in commercially lemon juice solution 
and apple vinegar solution for ten minutes and fifteen 
minutes. Lastly the samples were washed under distilled 
water and dried. The surface roughness (Ra) was 
determined by surface roughness taster device (Pocket 
surf).The stylus was passed across the surface of the 
samples. Three readings were achieved from different 
areas of each sample. The average was calculated and 
Ra values were obtained in micrometers. Figure (2)

Figure (2) surface roughness device

Results

As shown in Figure (3) the minimum mean values 
were obtained in control group while the groups 
disinfected by lemon juice at 10 and 15 minutes showed 
high values followed by the group disinfected by apple 
vinegar at 10 and 15 minuteswhich accounted  highest 
mean  values.

Figure (3): Mean values of tested groups. 

ANOVA test and least significant differences (LSD) 
accounted that highly significant differences at P< 0.001 
between control group and experimental (lemon juice at 
10 and 15 minutes) groups as in table (1, 2). 

Table (1) ANOVAtest between control and lemon 
juice groups

Groups F P-value Sig

Between control with  
lemon juice 10 minute 
and  group of lemon juice 
15 minute

798.514 .000 HS

Comparison between lemon juice and control 
groups (LSD test)Table (2) 

Groups Mean 
Difference Std. Error Sig.

Control

Experimental 
group lemon juice 
10 minute

-.20500-* 0.00802 .000

experimental 
group lemon juice 
15 minute

-.31600-* 0.00802 .000

Experimental 
group lemon 
juice 10 minute

experimental 
group lemon juice 
15 minute

-.11100-* 0.00802 .000

Table (3,4) revealed that highly significant 
differences at P < 0.001 between control group and 
group of apple vinegar at 10 and 15 minutes by ANOVA 
test and LSD test.
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Table (3) ANOVA test between apple vinegar groups andcontrol group 

Groups F P-value Sig

Between control with  experimental vinegar 10 minute 
and experimental vinegar  15 minute 815.509 .000 HS

Table (4) LSD test between control group and apple vinegar groups

Groups Mean 
Difference Std. Error Sig.

Control

experimental vinegar 10 minute -.32500-* 0.01066 .000

experimental vinegar  15 minute -.40700-* 0.01066 .000

experimental vinegar 
10 minute experimental vinegar  15 minute -.08200-* 0.01066 .000

Discussion

Different methods have been utilized to create 
impression for complete denture involving selective 
pressure, functional, mucostatic etc. Final impression 
materials for complete edentulous arch include: (ZOE) 
paste, elastic impression and resilient (tissue conditioner 
material) [10].A survey presented that (97 %) of 
Prosthodontics apply ZOE for taking final impression. 
It is a mucostatic impression and adheres easily to the 
soft tissues [11].   

Disinfection of dental impression is a routine 
measure that be taken to prevent infection and 
contamination [12].Disinfectant must be effective against 
microbial agent and no cause adverse effect on surface 
feature and dimensional accuracy of impression material 

[13]. The surface roughness of impression material was 
tested in this study as this characteristic influences 
surface free energy; the rough surface can cause a highly 
surface free energy that result in plaque formation. The 
importance of surface roughness in prosthetic substances 
are in contact with oral tissues; the most critical area of 
oral cavity and substances regarding to the long term 
clinical performance. Easily surface cleaning and less 
plaque formation were obtained in smooth surfaces of 
impression materials [14], [15], [16], [17].   

The results indicated that experimental groups 
(lemon juice and apple vinegar) recorded high Ra values 
of the surface roughness.

This could be attributed to the oily surface nature of 
the ZOE impression. The lemon juice and apple vinegar 
have chemically attacked the surface of the impressions 
and showed a noticeable damage which associated with 
the concentration of lemon juice and apple vinegar 
and time of exposure of impression to the lemon and 
vinegar[18]

Conclusion

The study concluded that the immersion of ZOE 
impressions materials in lemon juice solution and apple 
vinegar solution adversely affect surface roughness at 
10 and 15 minutes 
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Abstract

Obesity in children is a medical problem that can affect their health in the future. These include serious cases 
such as type 2 diabetes, high cholesterol , high blood pressure - previously seen as adult diseases and many 
endocrine abnormalities including” thyroid dysfunction”  

The study carried out at the pediatrics department, Baghdad hospital. Total (70) subjects selected from the 
coming patients and( 30 )healthy children  .  Age in each groups between (5month -10 years) .The aimed of 
this study assess the alteration in some sera levels of biochemical parameters (TSH, T3,T4, ALT, AST, ALP) 
with body mass index in  obese child and compare the result with some parameters of non-obese children in 
Baghdad city.Thyroid function tests (TSH, T3, and T4) were measured in all subjects in both groups using 
enzyme linked fluorescent method to screening for thyroid dysfunctions.  Liverenzymes test (ALT,  AST, 
ALP) was  determined  by colorimetric method.  Results show that the majority of obese children (42.8%) 
are aged in (6-10 years) . This study statistically showed increased level of TSH among obese children   
compare  with healthy control   with a highly significant increase between them (p< 0.0001) ,while the levels 
of T3,T4 showed no  influence on obese  children  (p>0.05).  There was no significant increase in serum ( 
AST,ALT,ALP ) in this study in obesity children and healthy children(p>0.05). Increased weight in children 
may be caused by the main imbalance in the thyroid hormones especially thyroid stimulating hormone 
(TSH). “Hypothyroidism” in obese children when left untreated may lead to uncontrollable diseases such 
as mental retardation . Thyroid hormones should be examined in obese children regularly to check for any 
effects that lead to diseases that are difficult to control.

Keywords: Body mass index (BMI) , thyroxin ( T4), thyroid-stimulating hormone  (TSH),triiodothyrionine  
(T3) aspartate transaminase (AST), alanine transaminase (ALT) and alkaline phosphatase (Alp)

Introduction 

One of the most emerged serious public health 
concerns in the 21st century is overweight and obesity 
among children, which is a morbidity and mortality 
predictor of adulthood obesity [1]

  Childhood obesity is a worldwide health problem. 
Obesity has turned into a worldwide plague in both 
developed and developing countries throughout the most 
recent couple of decades from  1980, and its prevalence 
has increased from (4.2%) in 1990 to (6.7%) in 2010 
and is expected to reach 9.1% or 60 million by 2024[2]. 

Obesity is an excessive increase in weight with 
increase in body fat. Causing the patient to be exposed 
to several diseases may be dangerous and chronic, 

including heart disease and type II diabetes, as well as 
various cancers. Obesity is measured in many ways, the 
most important of which is known as the body mass 
index (BMI - body mass index), a tool to calculate the 
weight of body length. [3]

Weight a problem is related to many endocrine 
abnormalities which includes thyroid dysfunction 
.The thyroid gland is important for promotes human 
fetal improvement and   supply of the hormones 
triiodothyronine (T3) and thyroxin (T4). The thyroid 
usually secretes T4, which is converted to the extra 
active T3 by using in tissue deiodinase enzymes. 
Thyroid hormones control metabolic processes, cardiac 
reproduction and regular fetal mind improvement [4] . 
In recent years, there has been an growing attention to 
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thyroid characteristic in pediatrics overweight sufferers 
[5] . Thyroid function test form an important influence on 
study of the relationship between thyroid disorder and 
weight control. 

  Weight gain and thyroid hormones appear like 
closely related. There was several studies found that 
disorder in thyroid-stimulating hormone (TSH) levels 
increase weight gain, other study shows no- relationship 
between them [6] . Thyroid hormones alter basal 
metabolism, thermogenesis and play and crucial role 
in lipid and glucose metabolism, meals consumption 
and fat oxidation also thyroid disorder is associated 
with body temperature adjustments, body weight and 
composition. [7] .

Patients and Method

   The case carried out at the pediatrics department, 
Baghdad hospital. Total (70) sample were selected 
from the coming patients and( 30) healthychildren 
thereagebetween (5month -10 years) . BMI was 
calculated as weight divided by squared height (kg/m2). 
For pediatric obesity degree was evaluated using the BMI 
percentiles depend on age and sex using the definition of 
the (International Task Force for Obesity in Childhood) 
[8] [9].,They study were divided into two groups . Both 
groups were matched according to their age and sex. 
Children with a body mass index (BMI) maximum than 
or equal to 85th centile and 95th centile were situation 
in the obese class, while other children with BMI greater 
than or equal to 5th centile but less than 85th centile 
standards were assorted as the normal weight groups 
and describe  as control groups. Children with diabetes 

mellitus and genetic endocrine causes of obesity were 
excluded in this study. Demographic data was collected 
regarding age and gender. Thyroid function tests (TSH, 
T4, and T3) were measured in all subjects in both groups 
using an enzyme linked fluorescent assay method as 
screening for thyroid dysfunctions Reference values 
for thyroid function test were as follows: TSH ((IU/
ml), reference range 0.5–5) and T3 (nmol/l, reference 
range 1.3–2.75), T4 (nmol/l reference range 57.9–167). 
Liver enzymes including aspartate transaminase (AST), 
alanine transaminase (ALT) and alkaline phosphatase 
(Alp) were measured by colorimetric method .

Results and Discussion
Figure (1): Age distribution of obese children in research

1*(5 - 11 month )   ,     2*( 1- 5 years)     ,3*(6 - 10 
years)

The study sample included (70) obese children with 
mean age 4.79±0.2 yearsinclude  25.8%  was (5 -11 
month ), 31.4% (1-5 y) and 42.8% there are between(6 
-10y)  respectively. 

The results showed in Figure 1 that the majority of 
obese children (42.8%) were between the ages of (6-
10) years. Obesity is a complex disorder that involves 
increasing the amount of body fat, which spreads like 
a global epidemic due to financial conditions and fast 
food also genetic predisposition has a significant role 
in children’s ability to gain weight. Numerous studies 
started to concentrate on obesity disease as well as 
nutrition.  Extremelyobese leads health problems related 
to weight gain[10] .

Table (1) : BMI Distribution of the study children

Variable Obese(n = 70) Normal Weight
(n = 30)

p – value

Weight( Kg)

 (5-11m)
              (1-5y)
              (6-10y)

10.67± 0.78
21.4± 2.7
35± 5.6

4.6±1.2
10.4± 3.2
17± 4.9

0.001

Height( cm)
           (5-11m)
           (1-5y)
            (6-10y)

60.75± 8.8
96.4±20.2
117 ±45.9

50.33±33.9
78.56± 44
102.45±97

0.001
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  BMI (Kg/cm2)

(5-11m)
             (5-11m)
             (1-5y)

27.8
22.8
27.9

16
16.4
16.3

0.001

BMI: Body Mass Index

Table (2) illustrated those children who BMI between (16-16.3) kg/cm2. That puts them in the (53rd 
percentile)which indicates that they are at a healthyweight.BMI between (27.8-27.9).That puts them in the( 99th 
percentile) which indicates that they are obesechildren. Obesity is a serious medical condition affecting children 
and adolescents. Obese children are above normal weight for their age and height. BMI is especially useful in 
identifying children at high risk for weight gain as they age. An increase child’sBMI  in  percentile rank over one year 
is a possible sign that  child is at risk of becoming overweight.[11]

Table (2 ): Laboratory findings and demographic between groups.

variables Obese
n=(70) Normal weight        n=(30) p-value

boys 30( 42.8%) 13(43.3%) 0.43

girls 40(57.1%) 17(56.6%) 0.33

T3(nmol/l)
2.37± 0.3 1.87± 0.1 0.34

T4(nmol/l)
74.6±24.7 66.3± 12 0.44

TSH (IU/ml) 6.97± 2.2 3.1±1.5 0.00

S.ALT(U/L) 23±2.2 25±3.1 0.23

S.AST(U/L) 21± 1.4 27± 4.8 0.28

S.ALP(U/L) 260±70.98 183±60.3 0.30

Table (2) demonstrated that TSH levels were 
significantly higher in obese children compared to 
healthy children (p < 0.001)while T3,T4 remains in the 
normal range among both groups.

Liver function test include (ALT) ,(AST) and   (ALP) 
was done in both obese children and healthy children. 
There was no significant differences regarding ALT, 
AST, ALP between obese child and those with control 
subject, in spite elevation in enzyme ( ALP) levels in 
obese children compared  to healthy weight groups.

The present studies explain that alterations in 
thyroid function can frequently be observed in children 
being overweight or obese. This result is in agreement 
with other study. [12]

In hypothyroidism change in thyroid function 
may result with normal regimen regulation ( (T4 at a 
minimum normal rate and increased TSH hormone 
though within normal range)) in increasing changes in 
energy consumption with continuous increases in body 
mass index and weight. An increase in fat mass and TSH 
values may increase serum(leptin) level[13 ]

Cont... Table (1) : BMI Distribution of the study children
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In the adipose tissue(leptin) which works 
physiologically, regulates the energy balance by 
informing the central nervous system. It modifies 
neuro-endocrine and behavioral responses to over-
nutrition, thus regulating food consumption and energy 
expenditure. Some of the hypotheses also indicate a high 
conversion from T4 to T3 in patients with central obesity 
due to increased diodazase activity as a compensatory 
fat-breaking mechanism to improve energy expenditure.
[14]

Many studies have shown that children who 
are overweight or obese are more likely to develop 
liver disease at later times than their normal weight 
counterparts. The present study shows poor correlation 
of liver enzyme  test(ALT,AST,ALP) in development  
of obesity. Obesity is an important risk factor for many 
conditions including (non-alcoholic fatty liver disease). 
The incidence of fatty liver disease in children is 
increasing day by day, with about 30% of the world’s 
population now suffering from this disease and the 
incidence of fatty liver disease non-alcoholic about 9.6% 
on  children. Non-alcoholic fatty liver disease is one of 
the most common liver diseases and can lead to serious 
health problems that may reach cirrhosis in children and 
end up with liver cancer or liver failure in the elderly. [15]

In most patients, non-alcoholic fatty liver disease 
does not cause any symptoms. [16]Non-alcoholic fatty 
liver is one of the diseases that affects children and 
adolescents, especially those who are obese, and high 
levels of cholesterol, as a result of eating foods high in 
saturated fats, especially fast food and sugar-rich foods

 The association between liver enzymes and BMI 
may be affected with the presence of other enhancing 
elements, together with weight gain, diet, duration 
of remedy and compliance with medication intake on 
liver integrity in future if the obese child left without 
medical follow –up.The accumulation of fat in the liver 
leads to fibrosis, which can eventually lead to the liver 
completely from functioning. The risk is that symptoms 
may not appear until the damage is done. Doctors do not 
know exactly what causes fatty liver disease, but people 
are more likely to have liver problems when they are 
overweight, especially in childhood.

Conclusion

Early detection of hypothyroidism and early 
treatment is permitted to the extent possible to prevent 

irreparable damage to the nervous system in the growth 
stage also choosing healthy foods for infants and young 
children is crucial because the preference for certain 
foods is established early in life. Feeding with energy-
rich, high-fat, and high-sugar and high-salt foods is a 
major contributing factor to childhood obesity

There is great importance from an early age to 
maintaining a balanced diet and a proper weight and there 
is great importance for the early diagnosis of childhood 
fatty liver in order to avoid potential complications in 
adulthood
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Abstract  

Male infertility is a worldwide public health issue which affected a significant proportion of humanity. Many 
herbs extracts have been well documented as a therapy for infertility. This study has uniquely examined 
for the first time, the role of the bioactive effect of Doum Palm extract using silver nanoparticles (NPs) 
on improving the sperm motility of infertile human male. Semen samples of ten patients diagnosed with 
asthenozoospermia were collected. Semen samples were collected from ten voluntary normozoospermic 
males used as positive control. Doum Palm extract with and/or without silver NPs was investigated using In 
vitro sperm activation layering technique. The present study has demonstrated that there was a significant 
(p<0.05) effect of Doum Palm extract with and without using silver NPs on active sperm motility when 
compared with control semen samples. Interestingly, this study has found that the application of silver NPs 
as a drug delivery vehicles for Doum Palm extract has a significant implication on enhancing the sperm 
motility in vitro. This finding suggested that the implication of NPs technology in assisted reproductive 
techniques (ARTs) may have a great future on improving sperm quality.  

Key words: Male infertility, Doum Palm (Hyphaene thebaica), Extract, Silver nanoparticles. 
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Introduction  

 Male infertility is a global growing problem among 
men , may occur due to the influences of several factors 
including; abnormal sperm function, production of 
decreased sperm count, illnesses, injuries, chronic health 
issues and choices of lifestyle 1. In general, the quantity 
and quality of sperms have impact effect on man fertility. 
For example it is difficult for a man to cause pregnancy 
if his ejaculated sperm number was low or if sperm 
reveal poor morphological and functional quality 2. 

Since the breakthrough of ARTs in 1970s, and 
the understanding of infertility term has dramatically 

changed. In particularly, the highly remarkable role of 
intensify the opportunities for infertile couples to have 
babies can be achieved by using the intracytoplasmic 
sperm insemination (ICSI) and the in vitro fertilization 
technique (IVF) 3,4. Despite the advantages of ARTs, 
the success of ARTs are not guaranteed, and patients 
often have to undergo more than one cycle of harmful 
medication treatment before they are successful. 
Therefore, the application of medicinal herbs as an 
alternative of medicinal in ARTs could successfully 
increases the outcome of infertility treatment and decrease 
the cost 5,6,7. There are many medicinal herbs extract 
have been remarkably investigated for their therapeutic 
activity on improving sperm quality for ARTs.  In fact 
medicinal herbs have been widely examined to boost 
different aspects of health care due to their bioactive 
contents, as they possess different biological therapeutic 
activities including; antimicrobial, antioxidant and 
anticancer effect 8,9,10,11. One of these herbs is Doum 
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Palm (Hyphaene Thebaica) extract. Doum Palm is 
natively found in the tropical countries, particularly 
Upper Egypt. Doum Palm also known as gingerbread 
treei tis edible oval fruit 12. Furthermore, the bioactive 
effect of Doum extract has been investigated in ARTs 
for successfully improving the outcome of infertility 
treatment. 

Several studies have suggested that Doum extract 
has potential effect on improving male reproductive 
function 3,13. Clearly, these studies have adapted 
the traditional and common investigation method of 
combination of medicinal herbs extract with ARTs. 
Whereas, in current study the main objective was to 
boost the outcome of success rate of in vitro infertility 
treatment via the combination of nanotechnology with 
ARTs. The combination of medicinal herbs extract with 
ARTs using nanoparticles technology is novel and has 
not been well studied. Therefore, the study will implicate 
the silver NPs as a delivery vehicles for Doum extract 
for in vitro treatment of asthenozoospermic infertile 
men.

Materials and Method 

Preparation dried extract of Doum Palm 

Doum Palm fruit has been obtained from the local 
market. The Doum fruit was dried and grinded. 100 ml 
of distilled water was added to 20 gm of Doum Palm 
powder and refluxed for 3 hours. Once the mixture was 
homogenized and the powder was completely dissolved, 
the mixture was filtrated by using a sheet of gauze in 
a clean suitable flask. Finally, the filtrated solution 
transferred to sterile Petri dishes (Falcon, USA) and 
dried on an incubator at 37 ºC 14.  

Preparation of aqueous Doum Palm extract for 
in vitro sperm activation 

The aqueous working solution of Doum extract was 
prepared by dissolving 0.5 mg of  dried Doum extract  
with 10ml of phosphate buffer solution (PBS) (Sigma-
Aldrich, USA) in plastic test tube (Falcon, USA) 
contained broad spectrum antibiotic. For the purpose 
of in vitro sperm activation, a 20% of Doum aqueous 
working solution has prepared by adding8 ml of PBS to 
2 ml of the aqueous working solution of Doum extract. 
The aqueous solution was filtered using Millipore 
(Millipore, USA) 0.45 µM. Media was adjusted at pH 
7.5-7.8 and stored at 25 ºC. 

Mixture preparation of silver nitrate nanoparticles 
with aqueous Doum extract for in vitro sperm activation 

The mixture of silver nitrate NPs with aqueous 
Doum extract was prepared by adding 0.58 mg of silver 
nitrate to 50 ml distal water. Then, the working solution 
of silver nitrate nanoparticles with aqueous Doum 
extract for in vitro sperm activation 10 ml of aqueous 
Doum extract was mixed with 50 ml of the solution  of 
silver nitrate . Later on, the final mixture of aqueous 
Doum extract and silver nitrate NPs kept on magnetic 
stirrer until the brown colour of mixture changed to the 
brown red colour. 

Experimental design  

Following the ethical approval and informed 
consent from all donors, semen samples were collected 
from ten patients diagnosed with asthenozoospermia 
enrolled in the Biotechnology Research Center and 
private Laboratory through the period from December 
2018 till March 2019. Each semen sample was divided 
into three groups. The semen of the first men group 
(i.e. control group) were treated with PBS only. Semen 
of the second group were treated with Doum extract 
only (i.e. Extr. group) and semen of the third group 
were treated with a solution containing Doum extract 
and silver NPs (i.e. Extr. +NPs group). Samples were 
incubated for 1 hour at 37 ºC in CO2 incubator.  The 
inverted microscope was used to examine the Sperm 
concentration, sperm motility and morphologically 
(Wild Herrbrug, Switzerland) with 40X magnification. 
The examination was performed in each group before 
and following in vitro incubation using layer technique 
as described by Al-Dujaily et al., 15. 

 Statistical Analysis  

GraphPad Prism 8.0.2 software was used for data 
analysis. The relationships between parameters and 
differences between groups were tested for significance 
using Ordinary one-way ANOVA of One-way ANOVA 
with Sidak’s multiple comparisons test. Data have been 
shown as Means± standard error of the mean (M±SEM). 
p values of <0.05 were considered significant. 

Results 

The results revealed a significant improvement on 
concentration of sperm, number of motile sperm of grad 
A in both treatment groups (Doum extract only group or 
Doum extract with NPs group) and in morphologically 
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normal sperm (%) when compared with non-treated 
group i.e. control group (Table -1)

The sperm concentration after in vitro activation 
was significantly (P<0.05) decreased in control group 
compared to pre-activation and post- activation groups. 
The same observation was reported when using 
Doum extract medium alone. However, there was no 
significant differences in sperm concentration between 
pre-activation (60.45± 9.80) and post-activation when 
the medium containing both the Doum extract and NPs 
(56.0± 11.61).

There data showed  highly significant  (p <0.0001) 
increase in the number of motile sperm of grad (A) of 
sperm activated in vitro  in Doum extract with NPs  
medium  compared with group treated with Doum 
extract only (Table-1 and Figure -1A). In addition, 
there was a significant increase in the number of motile 
sperm of grad B in both treatment groups (Doum extract 
only group or Doum extract with NPs) when compared 
with non-treated group i.e. control group; p = 0.0025, p 
<0.0001, respectively (Figure B). Likewise, the data has 
showed a significant  increase in the number of motile 
sperm of grad (B) in Doum extract with NPs group 

compared with group treated with Doum extract only p 
= 0.0029 (Figure B).

 No significant differences on grad C of sperm 
motility in both treatment groups (Doum extract only 
group or Doum extract with NPs) when compared with 
non-treated group, p = 0.6845, p = 0.4631 respectively, 
(Figure C). Although there was slightly differences in 
the number of motile sperm of grad (C) in Doum extract 
with NPs group compared with group treated with 
Doum extract only but it was not insignificant (p = 0.074 
,Figure C). 

On the other hand, the result revealed a significant 
elevation in the number of motile sperm of grad D in 
both treatment groups (Doum extract only group or 
Doum extract with NPs) when compared with non-
treated group i.e. control group p <0.0001 for both 
groups (Figure D).

The data of present work revealed that there was a 
significant (p<0.05) elevation in MNS percentage post 
-activation compared to pre-activation. However, there 
was no significant (p>0.05) different in the percentage 
of MNS   post-activation using any medium as shown 
in table -1. 

 Table-1: Effect of Doum Palm extract with and without NPs on certain sperm parameters using layer 
technique for in vitro activation

Certain
sperm parameters Pre activation

Post activation

                Control T1 T2

Sperm concentration (m/ml) 60.45± 9.80a 40. 2± 10.68c 51.6± 10.66b 56.0± 11.61a

 Sperm 
Motility
(%)

Active sperm motility A 2 ± 1.67d 8.1± 1.85c 15.5± 1.72b 26.0± 6.58a

Active sperm motility B 10.3± 7.52d 15.7± 2.71c 23.3± 3.92b 30.8± 6.23a

Inactive sperm motility   C 35.7± 8.43b 27.6± 2.22a 29.7± 3.74a
24.8± 6.73a

Immotile  sperm D 52± 6.72d 48.6± 4.87c 31.5± 5.04b 19.4± 9.13a

Morphologically Normal sperm
(%) 40.56±8.74b 54.4±7.48a 55.7±9.8a 56.4±8.66a

 Values are expression as mean± SEM

Number of Samples =20
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T1=medium with Doum extract only. T2= medium 
with Doum extract and NPs 

Figure 1: Silver NPs enhanced the potential 
therapeutic effect of Doum extract on progressive 
motility of sperm of asthenozoospermic male. A) Data 
showed both extract alone group and extr+NPs group 
has significant effect on sperm motility of grad (A) when 
compared with control **p = 0.0011, ****p <0.0001 
respectively. B) Data showed both extract alone group 
and extr+NPs group has significant effect on sperm 
motility of grad (B) when compared with control **p 
= 0.0025, ****p <0.0001 respectively. C) Data showed 
both extract alone group and extr+NPs group has NO 
significant effect on sperm motility of grad (C) when 
compared with control. D) Data showed both extract 
alone group and extr+NPs group has significant  lower 
effect on sperm motility of grad (D) when compared 
with control ****p <0.0001 for both groups. 

 Discussion

Following in vitro activation, there was a significant 
decrease in sperm concentration in both control samples 
and medium containing Doum extract only. This is due 
to the failure of the dead and in active sperms to swim 
up and travel from pellet to the surface layer of culture 
medium 16,17. 

The data of sperm concentration of 
asthenozoospermia samples treated with Doum extract 
and NPs was similar to normozoospermia (control). 
This may ascribed for the influence of NPs on 
improving therapeutic effect of Doum extract on sperm 
motility, subsequently increased the number of motile 
concentrated sperm.      

The data has showed decrease of motile sperm 
semen of asthenozoospermic patients. Sperm motility 
parameter plays a huge role in the evaluation of the 
fertility potential of a semen specimen. It is a critical 
parameter to assess the successful rate of fertilization 
18. 

The combination of medicinal herbs extract with 
ARTs has a significant influence to decreases the cost 
and successfully improve the outcome of infertility 
treatment.  It has been noticed that different types 
of herbs have been investigated for their potential 
therapeutic influence on enhancing sperm quality for 
example; Phoenix dactylifera Pollen 19, Zingiber 

Officinale 11 and Glycyrrhiza glabra 15 and some other 
medicinal herbs.

 Despite the fact that, the effectiveness of Doum 
extract has been exploited for some health aspects, few 
human research has been conducted on its effectiveness 
for male reproductive functions. This study has showed 
the positive effect of Doum extract with combination 
of silver NPs on sperm motility that resulted from its 
components. Doum fruit contains several components 
like essential oils, flavonoids , coumarins , saponins, and  
hydroxyl cinnamates 12,20. These active components 
have demonstrated potential therapeutic effect of 
healing activity in different health aspects 12,14. 

The current study recorded enhancement in the 
percentage of MNS in men who complaining from 
asthenospermia, following in vitro activation. The 
in vitro activation technique and media used maybe 
contributed of this result 16.    

   Interestingly, the application of silver nanoparticles 
have boosted the efficiency of the beneficial effects of 
Doum extract activity on sperm motility. Recently, the 
implication of nanoparticles in biological activities has 
been growing increasingly all over the world 21. 

   The findings of this study proved that although 
Doum extract has improved the progressive motility of 
sperms but, the implication of silver NPs as a vehicles 
has significantly upgrade the influence of Doum extract 
on progressive motility of sperms. Thus, the application 
silver NPs may have bright future in ARTs to improve 
the outcomes of success rate of fertilization.  

 Conclusion: the study has showed for the first time 
that the implication of silver NPs has made significant 
difference on Doum extract effect on sperm progressive 
motility. Such finding may spot light on the beneficial 
effect of using silver NPs in ARTs to improve the 
outcome and increase the success rate of fertilization. 
The study sheds light on the potential influence of 
silver NPs as a potential new therapeutic approaches for 
implication in biomedicine; and fills the gap between 
traditional use of herbs and nanotechnology. 
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Abstract

  The present study aimed to investigate the level of melatonin MDA, GSH in infertile men compare with 
the fertile men in Al-Hussein hospital in Thi-Qar province ,Iraq, from 10th of January 2019 to 10th of 
March 2019.The study included 65 infertile men whose age were between 21-40 years , also included 35 
healthy individuals with same age who visited blood bank in Thi-Qar province for blood donation. Five ml 
of blood sample was collected subject enrolled from each one for  measurement  of serum albumin, reduced 
glutathione (GSH), malondialdehyde (MDA) by spectrophotometric kit.  as well as estimation of melatonin 
by ELISA technique. The study showed that melatonin was reduced significantly in infertile men (226.5±11.9 
pg/ml) as compared with healthy control (381.6±12.8 pg/ml).  Also there was significant increase in the  
level of MDA in infertile men (4.15±2.34 pg/ml) as compared with healthy control (1.71±0.44 pg/ml). The 
study showed that the lowest mean level of glutathione was recorded in infertile mean (31.8±2.5 mmol/l) 
as compared with healthy control (63.7±2.1 mmol/l) with a significant relation (p<0.05). The study showed 
that the minimum level of albumin was recorded in infertile mean (4.24±0.29 g/dl) as compared with healthy 
control with highly significant relation.

Key words: Melatonin; MDA; Glutathione; Male infertility.

Introduction

Infertility has been defined as failure to conceive 
after frequent unprotected sexual intercourse for one or 
two years. Male factor infertility accounting for 50% 
of cases(1). It is very important to identify the factors/ 
conditions which affect normal sperm functions. 
Infertility is the problem of 15% of young couples in 
different societies(2). Therefore, any assistance in this 
matter would promote the health status of families and 
society(3). Since spermatogenesis and oogenesis are the 
basis of fertility, increasing our knowledge about factors 
that are involved in them, would be helpful in solving 
the fertility problem(4). It is very important to identify the 
factors/conditions which affect normal sperm functions. 

Melatonin (N-acetyl-5-methoxy-tryptamine), 
Melatonin (N-acetyl-5-methoxytryptamine), a 
tryptophan derivative secreted by the pineal gland, is 
a highly evolutionarily conserved molecule – present 
virtually in all organisms. It is produced predominantly 

during the dark phase of the circadian cycle. This 
hormone plays an essential role in the regulation of 
circadian changes in various physiological aspects and 
neuroendocrine functions. In mammals, melatonin can 
affect the process of sexual maturation and reproductive 
functions by stimulating the HPG axis(5-7).

Oxidative stress (OS) is one of the known factors 
which is involved in reproduction. The imbalance in the 
production of oxidants or free radicals and antioxidant 
molecules in the body would result in OS state(8).
Oxidative stress which is formed by the breakdown 
of the balance between free radicals and antioxidants 
in favor of free radicals, plays a significant role in the 
pathogenesis of many diseases and mechanisms of 
complications(9).The association between decreased 
sperm quality and increased ROS level in infertile men 
has previously been shown. On the other hand, it is 
reported that reduction of antioxidant level results in 
infertility and antioxidants could be used for treatment 
of infertility in men(10).

DOI Number: 10.5958/0973-9130.2019.00513.9 
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Materials and Method

Subjects: The presented study included 65 infertile 
men whose age were between 21-40 years who attended 
to the Al-Hussein hospital in Thi-Qar province ,Iraq, 
from 10th of January 2019 to 10th of March 2019 with 
the same age groups who visited blood bank in Thi-Qar 
province as control group.

Method

Five ml of blood sample was taken by vein 
puncture from each subject enrolled in this study. Blood 
samples were placed into sterile test tubes, after blood 
clotting, centrifuged at 3000 rpm for 15 minute then 
clot removed and remain re-centrifuged at 3000 for 10 
minute and the obtained serum were aspirated using 
mechanical micropipette and transferred into clean 
test tubes which labelled and stored in deep freeze at 
-20 °Cuntil analysis. serum melatonin was analysed 
by enzyme linked fluorescent assay (ELFA) technique. 
serum albumin, reduced glutathione, MDA levels were 
measured by spectrophotometric kit.

Statistical analysis: Statistical analysis was 
performed using SPSS-21 Unpaired t test was done to 
evaluate significant variance between means. P < 0.05 
was considered statistically significant.

Finding 

The study showed that a significant decrease of 
serum melatonin(p˂ 0.05)  in infertile men (226.5±11.9 
pg/ml) as compared with healthy control (381.6±12.8 
pg/ml).

Table  1: Level of melatonin in infertile patients 
and healthy individuals

Melatonin level 
(pg/ml) Infertile patients Control group

No. 65 35

Mean ± SD. 226.5±11.9 381.6±12.8

T. Test: 6.65  P. 
value: 0.0001   
Highly significant 

* P. value <0.01: highly significant

  The study presented that the highest mean level of 
MDA was found significantly in infertile men (4.15±2.34 

pg/ml) as compared with healthy control (1.71±0.44 pg/
ml), P. value: 0.0015, Figure  1.

Figure 1: Level of MDA in infertile patients and healthy 
individuals.

   The study showed that the maximum level of 
albumin was recorded in infertile mean (4.24±0.29 g/dl) 
as compared with healthy control with highly significant 
relation (p:0.009), Table 2.

Table  2: Level of albumin in infertile patients 
and healthy individuals

Albumin level 
(g/dl) Infertile patients Control group

No. 65 35

Mean ± SD. 4.24±0.29 5.22±0.22

T.Test: 2.55  P.value: 0.009   highly  significant 

   The study showed that the lowest mean level of 
glutathione was recorded in infertile mean (31.8±2.5 
mmol/l) as compared with healthy control (63.7±2.1 
mmol/l) with a significant relation (p<0.05), Figure 2.

Figure 2: Level of GSH in infertile patients and healthy 
individuals



 Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4        1502       

Discussion

The role of melatonin in reproduction in many 
species is related to seasonal reproductive cycles. In 
man, it has been demonstrated that changes in secretion 
of melatonin by the pineal gland can modulate the 
activity of the reproductive neuroendocrine axis(11). 
Kratz et al., (12) showed that abnormal sperm motility/ 
is associated with low melatonin levels. Sharbatoghli et 
al.,(13). found that melatonin level was highly correlated 
with male infertility.

    In consistence with our findings, Awad et al.,(14). 
demonstrated that plasma melatonin levels in all infertile 
groups was reduced significantly compared with their 
levels in the fertile group. Additionally, Melatonin is 
considered to be a highly efficient free radical scavenger 
and an efficient antioxidant with its ability to cross all 
physiological barriers and to enter every cell and all 
subcellular compartments(15,16). In correlation with our 
result, it has been reported that melatonin level in the 
semen and serum from infertile men is lower than that 
in fertile men(17). The low level of melatonin in infertile 
men, in the present study, could still be defended in that; 
as the mean values of melatonin level show melatonin 
level ranges widely in individuals. On the other hand, 
the level of melatonin in human blood is affected greatly 
by varying numerous factors. Such factors include the 
amount of light, stress, body position, physical activity, 
time of the day and so on(18). In general, it is accepted that 
a higher percentage of motile sperm is associated with 
improved fertilization rates and Monlloret al.,  (19) has 
shown that the addition of melatonin to seminal samples 
can improve the overall motility and the percentage 
of progressively motile spermatozoa. Melatonin also 
appears to inhibit apoptosis in spermatozoa, with a 
reduction in early apoptotic events being demonstrated 
in human sperm thus prolonging sperm survival, these 
effects would serve to improve sperm quality, therefore 
increasing the probability of successful fertilization(20).

   Infertility is associated with oxidative stress (OS), 
normally counterbalanced by different antioxidant 
systems(21). OS has been recognized as one of the most 
important cause of male infertility(22). Malondialdehyde 
(MDA) is one of the final products of lipid peroxidation 
in seminal plasma(23). Toxic lipid peroxides are known to 
cause various impairments of sperm cells and may play 
a major role in the etiology of male infertility(21).

Malondialdehyde (MDA) is an index of lipid 
peroxidation which may be a diagnostic tool for the 
analysis of infertility(24,25). Kizileret al., (26). found that 
serum a  glutathione levels of infertile group were 
significantly lower than their level in control group 
while MDA is higher in infertile men.  Malondialdehyde 
can be used as a marker of oxidative stress and a 
potential marker in predicting assisted reproductive 
techniques outcome(27). The deleterious effect of free 
radicals on spermatozoa may be assessed by estimating 
malondialdehyde in seminal plasma and their relation 
with different sperm parameters(28). Patel et al.,  (28). 
analyzed 22 fertile controls with 74 primary infertile 
males. Seminal malondialdehyde level was observed 
to be raised in all infertile groups except azoospermic 
cases in comparison to control.  As well as, the study 
of Akbari-Asbaghet al., (29). showed that MDA level 
was significantly elevated in patients with infertility 
as compared with healthy persons. Sharma et al.,  (30). 
showed that serum levels of glutathione peroxidase and 
albumin were significantly decreased in infertile men.

    Chyra-Jachet al.,  (31). showed that the activity 
of glutathione peroxidase (GPx) significantly lower in 
males with oligoasthenospermia compared with healthy 
volunteers and the level of MDA was significantly 
higher in males with as the no spermia than in the 
control group. Palani(32). also demonstrated an reduced 
level of glutathione and albumin in infertile men as 
compared with controls. Glutathione is the mother of all 
antioxidants, the master detoxifier and maestro of the 
immune system(22). It is one of the major endogenous 
antioxidant produced by cells participating directly in 
the neutralization of free radicals and reactive oxygen 
species, as well as maintaining exogenous antioxidants 
such as vitamins C and E in their reduced forms(33).

Conclusions

   It was concluded that there were reduction in 
serum albumin, and glutathione, while elevation of 
MDA and  melatonin in infertile men.
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Abstract

Background:Renal stones is a common, highly recurrent disease with increasing prevalence worldwide. 
The association between vitamin D and calcium stones has often been investigated on the basis of the role 
of vitamin D in calcium homeostasis. Currently, there is no consensus on the management of vitamin D 
deficiency in patients with renal calculi, because of controversies about the relationship between vitamin 
D and calcium stones. However, the vitamin D deficiency is shown to be highly prevalent among kidney 
stone formers, and some studies found a higher prevalence in stone formers compared with non-stone 
formers. Mechanism for the association between vitamin D deficiency and calcium-based calculi according 
to the substantial role of inflammation and oxidative stress in calcium stone formation and also the pro-
inflammatory effect of vitamin D deficiency.Aim:Evaluation the relation between vitamin D deficiency 
and renal stones formation. Patients and methods: This study is case control study performed from the 
1st of November 2018 to 3rd of April 2019. The study included 100 male persons (50 cases of renal stone, 
and 50 persons control group(free renal stones but shared most other sociodemographic characteristics), 
sample was selected by convenience sampling method. Serum levels of vitamin D were done for both groups 
by boditech kit. The test uses competitive immunodetection method.Results:Results regarding the relation 
between level of vitamin D and renal stone formation show decrease serum level of vitamin D associated 
with renal stone (32%) in compare with  the serum level of vitamin D  in control group (12%), odd ratio 
(3.5).Conclusions: The study showed that the frequency of vitamin D deficiency increasing in patients with 
renal stones. Renal stones formation was more frequent among  positive family history cases.

Key word: Vitamin D, Renal stone, Tikrit population

Introduction

Vitamin D comes from diet or dermal synthesis from 
sunlight , vitamin D is inactive biologically and a fat 
soluble vitamin. It regulates calcium absorption and it’s 
homeostasis. In humans, vitamin D3(cholecalciferol) 
and vitamin D2 (ergocalciferol)  is the most important 
compounds[1]. In liver, vitamin D3 is converted to 
calcidiol , 25-hydroxycholecalciferol. Vitamin D2 is 
converted in the liver to (25(OH)D2 ). It is widely known 
that circulating 25 (OH)D is the best indicator of vitamin 
D status[2,3]. Then 25(OH) D3 is converted in the kidneys 
into 1,25-(OH)D3, a steroid hormone which is the active 
form of vitamin D and it is act as ahormone in the blood, 

that regulate calciumand phosphate concentration in 
the bloodstream, that play a role in healthy growth and 
remodelling of bone[4].

Vitamin D deficiency particularly (low serum 25-
OH vitamin D) is common health problem can result 
from inadequate exposure to sunlight; malabsorption, or 
certain medications[5].Vitamin D deficiency may present 
as rickets orosteomalacia[6,7], in addition to related 
problems as lower bone mineral density[8], osteoporosis, 
colorectal cancer[9], prostate carcinoma, congestive 
heart failure[10], type 2 diabetes (insulin resistance), and 
depression[11]. vitamin D supplementation is associated 
with improvement of many health problems[11].
Nephrolithiasis patients have low bone mineral 

DOI Number: 10.5958/0973-9130.2019.00514.0 



 Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4        1506       

density[12], high cardiovascular risk, and metabolic 
syndrome[13] ; therefore many studies suggest to give 
vitamin D to patients with renal stones history[13].
Kidney stone formation occurs when urine contain high 
concentration of calcium, oxalate and uric acid crystals 
than the fluid, or when urine lack of substances which 
prevent crystals from sticking together, all these create 
an ideal environment for nephrolithiasis formation[14].
Risk of urinary stones increased with increased 
dehydration[15], eating high protein, sodium (salt) and 
sugar diet[15], positive family history[14], gastric bypass 
surgery, inflammatory bowel disease[16], renal tubular 
acidosis,hyperparathyroidism,cystinuria,urinary tract 
infections, certain medications[17].

Aim Study:Evaluation the relation between vitamin 
D deficiency and urinary stones among males in Tikrit 
city.

Objectives: 

1- Identify age, residence and occupationof male 
patients with urinary stone in Tikrit.

2- Identify the associated factors with vitamin D 
deficiency.

3- Detect the relation between family history, and 
past history of recurrent urinary stone among patients 
withurinary stone.

4- Comparism of  serum level of vitamin D in 
renal stone males patient and normal males in Tikrit city.

Patients and methods

Ethical and approval consideration: Permission 
was taken from patients to fill the information required 
and they were assured regarding the confidentiality of 
their responses. 

Type of the study:This study is a case-control 
study that was carried out at the 1st of November 
2018 until 3rd of April 2019.The study included 100 
male persons 50 cases of renal stone, and 50 persons 
control group(free renal stones)but shared most other 
sociodemographic characteristics, type of food and 
soft drink intake, in addition to type of medications 
that increase risk of urinary stone formation as loop 
diuretics, sulfa medications, ciprofloxacin and others. 
Sample was selected by convenience sampling method.
Data included demographic characteristics of sample, 

followed by items related to vitamin D deficiency and 
urinary stones.Data presented by suitable figures and 
tables, and analysis done by manual statistical methods.

Laboratory test: serum level of vitamin D was 
done for  patients and control group by fluorescence 
immunoassay (FIA) for the quantitative determination 
of total 25(OH) D2/D3 level in human serum, the test 
uses a competitive immunodetection method[3]. 

The cut- off (reference range)[18]

                                       25(OH) Status

< 10 ng/ml <25 nmol/L Deficiency

10-30 ng/ml 25-75 nmol/L Insufficiency

30-100 ng/ml 75-250 nmol/L Sufficiency

-Working range 8.0-70 ng/ml  
-Conversion factor: 2.5×ng/ml= nmol/L

Finding

The study included 50 patients with renal stone and 
50 control (free of renal stones).Regarding demographic 
information of study groups, High percentage of patients 
and control were 20-40 years old about 20(40%), 
21(42%) subsequently but there was not significant 
association at p-value<0.01 as in  (table 1).so results 
showed that more frequent cases of renal stone were 
unemployed about 13(26%) and farmers were the 
less frequent about 2(4%). There was not significant 
association at p-value<0.01(table2).

The study included 82% of cases and 78% of control 
lived in the city (urban area). (figure1).

Current study revealed that 40(80% ) of patients 
were eat cheese, fish and milk for long period (figure 
2).Figure 3 showed that 40(80%) of renal stone patients 
were drinking soft drinks frequently.Figure 4 presents 
that 18(36% ) of cases and 5(10%) of control had 
positive family history of renal stone.The results found 
that 13(26%) of the patients have recurrentformation of 
renal stones (figure 5).

 The study found that patients with renal stone had  
low serum level of  vitamin D< 30 ng/ml about 16(32%) 
patients while only 6(12%) of control group had  low 
serum level of  vitamin D< 30 ng/ml. Odd ratio is 3.5and 
the statistical analysis revealed significant association at 
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p-value<0.01 between vitamin D level and renal stone as in table3.

Table1: Distribution of study group according to age

age number of pa-
tients perceNtage NUMBER OF 

control PERCENTAGE ODD RA-
TIO

lESS THAN 20 12 24% 10 20% 1.3

  20- 20 40% 21 42% 1.6

40- 14 28% 16 32% 0.9

more than 60 4 8% 3 6% 1.0

total 50 100% 50 100% --

CHI SQUARE=0.48
DEGREE OF FREEDOM=3

P-VALUE=0.01
nOT SIGNIFICANT ASSOCIATION

Table2: Relation between occupation and study groups.

Occupation Number of patients Percentage
Number of 
controlling 
group

Percentage ODD 
RATIO

Unemployed 13 26% 15 30% 0.8
Farmer 2 4% 4 8% 1
Employed 12 24% 12 24% 1
Business-man 12 24% 9 18% 0.7
Student 11 22% 10 20% 1.1
Total 50 100% 50 100%

CHI SQUARE=0.7

DEGREE OF FREEDOM=4

CORRELATION=0.1

P-VALUE=0.01

NOT SIGNIFICAN ASSOCIATION

Figure 1: Relation between residenceof study groups and urinary stone.
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Figure 2: Relation between type food and medication among 
urinary stone patients

Figure 3: Relation between frequent drinking of soft drinks 
andurinary stone among patients

Figure 4: Family history of renal stones of  study groups.

Figure 5: Recurrence of renal stones formation in the 
patients

Table 3 : The level of vitamin D among 
study groups

Serum 
vitamin 
D level 
(ng/ml)

Renal stone 
patients

Free renal 
stone persons

Odd ratio

num-
ber

per-
cent-
age

num-
ber

per-
cent-
age

< 30 ng/
ml 16 32% 6 12%

3.5
>=30ng/
ml 34 68% 44 88%

Total 50 100% 50 100%

CHI SQUARE=5.82

DEGREE OF FREEDOM=1

CORRELATION=0.2

P-VALUE=0.01

SIGNIFICAN ASSOCIATION

Discussion

   The study was case control thatevaluate the relation 
between vitamin D deficiency and urinary stones among 
males in Tikrit city as proved by odd ratio (3.5).

About patients of renal stone the peak mean of the 
patients was from (40) years which is agreed with Lieske 
article [15], the control group samples chosen similar to 
ages of the patients to avoid bias.

For occupation, the results found that farmers 
had low frequency of renal stone about (4%) because 
the study was done in the urban area, also vitamin D 
investigation unavailable in general hospital therefore it 
was done in private laboratory where the farmer can’t 
pay cost of investigations.

    The most patients with renal stones (82%) live in 
the city and that because the sedentary life style and diet 
as preserved and fast food that increase the risk of renal 
stone formation [18].The positive family history of the 
patients with renal stone was (36%) of all patients with 
renal stone which agreed with other study which range 
the rate of family history between (17-37%) [13], while 
in controlling group only (10%) of them have family 
history which indicated that the family history of the 
renal stone has a role in formation of the renal stones.
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The recurrence of the stones in about 26% of the 
patients which less than the recurrence of other study  
which was (35-50%) of the patients [19].

Most the patients with renal stone (80%) were 
drinking many soft drinks  frequently which containing 
oxalate that increasing the risk of formation of renal 
stone [19].

In the comparison between the patients with renal 
stones group and free control of renal stone show (32%) 
of patients with renal stone has below normal serum 
vitamin D level (<30ng/ml), while (12%) of control 
group have low serum level of vitamin D (<30ng/
ml). Risk of renal stone formation increased among 
patients with low vitamin D level as proved by odd 
ratio (3.5), this may be because low serum level vitamin 
D increased parathyroid hormone levels, which cause 
hypercalicuriathis increase the risk of urinary stone 
formation[20].

   This research topic achieved for first time in the 
Tikrit city. There were obstacles that limit the sample 
size as unavailability of vitamin D investigation in 
general hospitals and cost of the investigation in private 
labs in the Tikrit city. In addition to absence of  finical 
resources that support the study and it’s investigation.

Conclusions

1. Increasing the risk of vitamin D deficiency 
about one and half time in patients with renal stone 
(32%) than free renal stones (control group- 12%).

2. Urinary stone more frequent 36% among 
positive family history of the renal stone in comparison 
with control group 10%.

3. There were 80% of patients with urinary stone 
drinking of the soft drink frequently.

Recommendations:

1.Monitoring vitamin D level, parathyroid hormone 
and calcium level in patients with renal stone.

2. Further studies are needed to determine whether 
there is concomitant rise in intestinal absorption and 
urinary excretion of phosphate associated with vitamin 
D supplementation in relation to urinary stones.
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Abstract

The present study aims to investigate the effect of treatment with vaginal aspirin suppositoriesi(Aspirin), 
with two deferent  concentration on the pregnancy outcome and the proportion of the sex ratio and some 
reproductivei parameters such as the thickness of the lining of the uterus in female mice.

Guaranteei the experimentali work, the division (30)  female mouse  (10-12) a week and weight (32-52) 
grams in to three groups (10 mature females mice/group) including one group as control depending on 
different doses of aspirin suppositories (0.5 mg / kg, 1 mg / kg) and the administration period for  6 Day. The 
parameters were evaluated  include, the study of pregnancy outcome, sex ratio, and   histological changes in 
the uterus  endometrial thickness using the pigments (hematoxyline and eosin stains).

The resultsi of the current study, a significant improvement (P <0.05) in the studied  reproductive parameters 
using both of  doses (0.5 mg / kg, 1 mg / kg) compared with the control group as: ( pregnancy outcome, sex 
ratio, and   histological changes in the endometrial thickness.

 The results of vaginal dosing for the female mice also showed improvement in the standards mentioned 
above use high dose(1 mg / kg) of the same drug compared to vaginal delivery of  low dose and control 
group. Therefore, it was concluded that the vaginal supplementation of aspirin probably has important role 
on the fertility and reproductive parameters  and reduce the side effect of aspirin drug in females mice.           

The present study showed clearly, an  enhancement general numbers of embryos, as well as increases in 
male genders than control group.

Keywords: Mice, aspirin effect, ovaries, uterus 

Introduction

The recurrent miscarriage, and lower pregnancy 
rates, and gender selection; are one of the reasons that 
are considered an as indicators for fertility problems, 
and a large proportion were noted in patients with 
endometrial pattern (trilaminar and nontrilaminar); and 
thickness, and resistance index (RI). of the uterine artery, 
spiral artery or low uterine blood flow (2,1).Also, Women 
with ≥3 fetal losses and pregnancy is less, persistently 
positive results for endometrium is less than 7mm. thick; 
and does not occur when thickness is less 5mm (3).

Many studies, suggested that treating with aspirin 
improve the pregnancy rates increase uterine blood flow 
in women with unexplained infertility (4). Moreover; 

wada et al. (5) seen an inhasment in the resistance of 
uterine flow, pregnancy rate and also lower rate of 
spontaneous abortion, in patients with low uterine flow, 
after aspirin treatment. However, others in this series, 
tried to determine if the addition of low doses of aspirin 
could improve the endometrial pattern and thickness. In 
our studies, this is the first and largest prospective series 
aiming to evaluate the role of aspirin in patients with 
thin endometrium.Low doses of aspirin; were associated 
with prolonged pregnancy and increased neonatal 
weight.

The use of intravaginal suppositories of aspirin 
has reduced the occurrence of aspirin side effects and 
aspirin allergy, also improve perfect environment for 
sperm movement across vaginal and cervix (6).Describe 
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the biochemical role in the production and effects of 
prostaglandin, its role in the prevention and treatment of 
poor pregnancy outcomes, as well as the possibility of 
congenital malformations, maybe improve sex gender 
and the other negative outcomes (7). The current study 
was intended to research an effect of vaginal aspirin  
suppositories on each of pregnancy outcomes, sex ratio 
and endometrial thickness.

Materials and Method

Experimental design  

In the present work, thirty mature female mice were 
divided into three groups included one group as a control 
(each group include 10 mice), depending on different 
doses of aspirin namely low dose and high dose for 6 
days of treatment. 

Preparation 

A local pharmacyi prepared the vaginal aspirin 
suppositories as discussed by Tamer Guner et al(8). 
Using completely a crushed one tablet (100mg), and 

based on glycerogelatin base (based on displacement 
value, calculated quantity of micronized of glycerine 
and gelatine) by using standard fusion method, to obtain 
vaginal aspirin suppositories with different doses of 
aspirin (0.5mg/kg/day and 1mg/kg/day). Each dose 
administered for limited group of the female mice. 

Histological study 

Reproductive organsi (uterus) of freshly scarified 
mice were fixed with formalin 10% for 12hr (9) 
and dehydrated through progressive increasing 
concentrations of ethanol alcohol, then cleared with 
xylene for 30 minutes, then replaced by other paraffin 
overnight in oven. Sections were made from paraffin 
block, then stainedi with alum haematoxylin and eosin 
stain. Slides were examined with light microscope using 
(4X ). The parameter, endometerium thickness of uterus 
(10). Statistical analysis was performedi using SPSS. Raw 
data analysis was performed using the Student’s T-Test 
with Mean and Standard error of Mean Scores (S.E.M.) 
to allow comparison between pre- and post-treatment 
for all groups (11).

Results 

Table (1): Results of treated different doses of aspirin on total general number of embryos and male, 
female embryos of pregnant mice.

Control group (0.5mg/kg) aspirin dose   (1mg/kg)     aspirin dose

Total number of embryos
6.44 A

+0.346 

7.600 B

+0.257

 9.701 B

 +0.395

Female embryos

3.210 A

0.11
2.400 A

0.010

 2.300 A

 0.121

Male embryos
3.230 A

0.024

5.200 B

0.206

 7.400 B

 0.142

Values mean + S.E.M. 

Number of female mice per group = 10. 

Similar capital letters means non-significant differences. 

Different capital letters means significant differences.   
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In table (1), after treating with each aspirin dose 
(0.5mg/kg and 1mg/kg) for 6 days, a significant 
increment (P<0.05) was assessed in the amount of 
embryos as compared to the control group. Meanwhile, 
no significant differences (P>0.05) were noticed in 
female ratio when compared between control and treated 
group with each doses of aspirin for 6 days.

Additionally, significant increases (P<0.05) were 
recorded in male ratio in treated group of low and high 
dose for 6 days as compared to the control group.

There is evidence that a low dose of aspirin has 
a positive effect on pregnancy and that low doses of 
aspirin have been associated with prolonged pregnancy 
and have the effect of increasing the neonatal weight. 
Low thick endometrium, associated with poor uterine 
receptivity, and lower embryo implantation, has been 
demonstrated, (1,6). Likely, about for the patients with 
thin endometrium, aspirin administration was appeared 
to increase embryo implantation rate in animal study 
(7), this is consistent with the results of tables (1and2). 
Weckstein et al.(8) showed, that the recipient of the 
oocyte donation with a thin endometrium. got improved 
implantation rate and better pregnancy outcomes after 
the low-dose aspirin supplement. They also observed 
that the mechanism of aspirin is through improving the 
resistance of uterine flow by shifting local production 
of thromboxane toward prostacyclin. As it is displayed 
in a table (1), In women with unexplained infertility or 
uterine blood flow, aspirin has improved uterine flow 
and increases pregnancy rates and fetal weight (4,12).

On the other hand; Mayor; et al. (13) with the 
emergence of recent flow cytometric separations; With 
X and Y sperm and PGD, couples no longer have to 
adopt abortion to choose sex. (PGD) provides the only 
reliable way to determine the sex of offspring but this 
method is expensive. And it also requires the use of in 
vitro fertilization. We are probably think of the Shettles 
method, which is based on the premise that sperm with 
X and Y chromosomes have different characteristics and 
can affect the reproductive environment to prefer one or 
the other. May be, using aspirin in the form of vaginal 
suppositories, this reduces the side effects of the drug, 
and it is possible to provide an appropriate environment 
for sperm carrying the male genes, as showed in table 
(14,15)

Table (2): Results of treated different doses of 
aspirin on endometrial highest (μm) of pregnant 
female mice.

Control group  (0.5mg/kg) 
aspirin dose

(1mg/k)     
aspirin 
dose

Endometrial 
highest (μm)

262.1 A
+5.012     

   454.8 B

  + 3.125 
 576.2 B

+ 4.240 

Values mean + S.E.M. 

Number of female mice per group = 10. 

Similar capital letters means non-significant 
differences. 

Different capital letters means significant 
differences.

After 6 days of aspirin treatment in treated groups, 
table (2) shown significant elevation (P<0.05) in 
endometrial highest (thickness) in treated groups with 
both low dose and high dose of aspirin for 6 days of SC 
treatment as compared to the control group.

As for the effect of aspirin on endometrium difference 
trial thickness, as appear in table 2. several investigators 
have demonstrated statistical change in the endometrium 
after the aspirin significant supplement (2,9). In finally,; 
higher pregnancy rate and better endometration. Aspirin 
therapy could be obviously increaserial pattern were 
achieved in the infertile patients with thin endometrium 
after aspirin administration respectively  endometrial 
thickness or the resistance of uterine.Aspirin, which has 
an effect on cyclosogenase, has the ability to interfere 
with implantation and it also has the ability to support 
the maintenance of pregnancy, it was prescribed with 
increasing frequency to reduce the risk of mother 
thrombosis, the risk of miscarriage and poor pregnancy 
outcome. However, large studies confirm the relative 
safety of aspirin in low dose and overall positive 
effects on reproductive outcomes (16). Thin endometrium 
associated with poor uterine receptivity and lower 
embryo implantation has been demonstrated (17,18). As for 
the management of the patients with thin endometrium, 
aspirin administration was shown to increase embryo 
implantation rate in animal study (19).Check; et al. (20) 
demonstrated the lack of positive impact of aspirin 
therapy on pregnancy rate after frozen embryo transfer.
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Effect of vaginal aspirin suppositories on uterus:

The histological sections of control groups 
(image1), shows normal histology. and no significant 
for any pathological features showed in the longitudinal 
uterus sections like congestion, atrophy, degeneration, 
and sloughing. 

Similar observations were noticed in the histological 
sections of all treated groups for both of cell layers 
(image 2 and 3 ).

Image(1): section in uterine of a mature female mouse ( 
control group ) , showing the uterine endometetrail  height 
(UL), (H & E , 200 X) . 

Image(2): section in uterine of a mature female mouse 
treated with 0.05 mg / Kg /day of daily administration of the 
effects thevaginal aspirin suppositories for 6 days, showing 
an increase in the uterine endometetrail  height(EH) (H & E 
, 200  X).

Image(3):Longitudinal section in uterine of a mature female 
mouse treated with 1mg / Kg /day of daily administration 
of theeffects thevaginal aspirin suppositories for 6 days, 

showing increase in the uterine endometrail height (EH) (H 
& E , 200  X).

Conclusion

The present study showed clearly, an enhancement 
general number of embryos, as well as increases in male 
genders than the control group.

Also, significant elevation appeared in endometrial 
thickness in treated groups with both low dose and high 
dose of aspirin for 6 days of SC treatment as compared 
to the control group. The result suggested that the 
possibility of aspirin mechanism, is through improving 
the resistance of Uterine flow by shifting local 
thromboxane production towards prostacyclin, and these 
reflected in improving the uterine flow and increased the 
Pregnancy rate of women with unexplained infertility or 
uterine blood flow disorders.

Usingaspirin in the form of vaginal suppositories, 
this could reduce the side effects of the drug, and it 
is possible to provide an appropriate environment for 
sperm carrying the male genes.
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Abstract

Approximately 60% of cases of fetal loss from all repeated abortion conditions are unclear or attributed for 
some reason.This study was carried out in the Al Kirkuk general Hospital, from August to October 2017. A 
total of 148 females were screened for anti-sperm antibodies and anti-Rubella antibodies of IgM and IgG 
type by ELISA, 60 females were undergoing previous abortion(30 Pregnant + 30 Non-pregnant), and control 
group included 30 pregnant females without previous abortion, and 58 married without pregnancy.

The results compared with their corresponding data and statistically analyzed, the revealed the following:

The majorities 18(41.8%) of study groups with positive anti-rubella IgG were between the age (26-35) years old, 
while minority 10(7.1%) frequency of study groups with positive anti-rubella IgG were between the age (36-45) 
years old. The most of seropositive to anti-rubella IgG are from women whose non-pregnant but with previous 
abortion20(66.6%), Only 1(3.3%) of pregnant women with previous abortion and pregnant but without previous 
abortion had seropositive to anti-rubella IgM, while 2(6.6%) in non-pregnantwomenbut with previous abortion.

Among these 58 cases about 16 cases was revealed elevated anti-sperm antibody ASA (27.6%). Out of 30 aborted 
9 cases were high ASA (30.0%) 

The sero-prevalence of ASA of study groups according to age groups, just 6 cases of non-pregnant married 
women (37.6%) of study groups with high ASAwere between the age (25-35) years old, while amongaborted 
married women5(55.6%) frequency of study groups with high concentration were between the age (25-35) years 
old. 

Finally concluding that there is a high rate of susceptibility to rubella infection in women with childbearing age 
in Kirkuk City. Premarital screening for anti-rubella and vaccination of girls could minimize the risk of infection 
during pregnancy and childbearing period.ASA may be the cause of infertility in female and may be the cause in 
the increases of the rate of recurrent spontaneous abortion.

Key wards: “Rubella virus”, “antisperm antibody”, fertility, abortion.

Introduction

Many organisms can cause the contagions from 
mother specially those had the ability to transmissionin 
utero at different phases of the pregnancy(1,2)inappropriate 
fetal outcomes such asrecurrent abortions, infertility, 
deaths of fetus inside the uterine, still births, congenital 
deformities and other defects of reproductive system 
are associated with these contagionsweredocumented 

by prior studies (3,4). The rubella virus cause the disuses 
“Rubella”(5)known as “German measles” (6, 7), from 
the family “togaviridae”, where just about 50% of 
wholeelementary”rubella”contagion are subclinical (8). 

Abortion, and congenital deformity these are 
the most serious consequences of “rubella”can 
be obtained from contagionin the period of the 
primary trimester forpregnancy(9). Born infants were 

DOI Number: 10.5958/0973-9130.2019.00516.4 
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developing congenital rubella syndrome (CRS) with 
percentage up to 90% frominfected mothers in(10,11). 
The major aim of inoculation plans against rubella is 
to remove or decreaseinfection in gravid females and 
the associatedhazard of CRS (12).Abortion result from 
different reasons, factors related to immune system 
are the most reported reason ofmischarge and the most 
significance ones are antisperm antibody (ASA) (13). 
In gestation a critical function has been reported for 
ASA, there is acorrelation between the rate of repeated 
unprompted mischarge and the levels of ASA in serum 
of females. The production of ASA can be caused by a 
decrease in suppressor T lymphocytes (14).The correlation 
of ASA with abortion are supported by many reports(15).
Production of ASA are directed against  the antigens 
located on the sperm surface,  In both women, and 
men, which have the ability to intervene with motility 
of sperm and transfer them through the reproductive 
tract  of females, leading to acrosome andcapacitates 
inhibition, impairment  of fertilization, effect on the 
process of implantation,  reaction, and the fetus growth 
and development impairment “ (ASA)” are IgG, IgA, 
and IgM immunoglobulin,detection of its can be occur 
in ejaculate, fluid of the follicular, mucus of the cervical, 
and serum (16). 

Methodology

This study was carried out in in the Al Kirkuk 
general Hospital, from August to October 2017. A total 
of 148 females were screened for anti-sperm antibodies 

and anti-Rubella antibodies of IgM and IgG type by 
ELISA techniques (direct and indirect), 60 females 
were undergoprevious abortion (30 Pregnant + 30 Non-
pregnant), and control group included 30 pregnant 
females without previous abortion, and 58married 
women without pregnancy. A complete information 
include (age, number of abortion, numbers of marriage 
year, history of abortion,) from all patients were recorded. 
Blood was collected by means of vein puncture with a 
sterile needle and syringe. Approximately three ml of 
venous blood was collected from each subject. The 
blood samples were centrifuged for 5 min. and serum 
were separated and stored in another plane tube at about 
(-20ºC)until assayed. With avoiding repetitive freezing 
and thawing of serum sample.

Aims

This study was performed to detection of anti-
rubella IgM, IgG andto determine the prevalence of 
antisperm antibodies in the sera of aborted and non 
-pregnant married women. Then study the correlation 
between the above parameters and the cause of abortion  

Finding 

Results in table (1) showed that the majorities 
18(41.8%)of study groups with positive anti-rubella IgG 
were between the age (26-35) years old,while minority 
10(7.1%) frequency of study groups with positive anti-
rubella IgG were between the age (36-45) years old.

Table (1):  Seropositive prevalence of anti-rubella IgM-IgG of study groups according to age.

Age groups in YearsAnti-rubella

36-4526-3518 -25

%No%No%No

006.934.31IgM

7.11041.81834.78IgG

4.712.3100IgM-IgG

Ig= immunoglobulin, No= number, %= percentage.

Results in table (2) showed that the most of 
seropositive to anti-rubella IgG are from women whose 
non-pregnant but with previous abortion20(66.6%), 
only 1(3.3%) of pregnant women without previous 

abortion have seropositive to anti-rubella IgG. 

Only 1(3.3%) of pregnant women with previous 
abortion and pregnant but without previous abortion had 
seropositive to anti-rubella IgM, while 2(6.6%) of non-
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pregnantbut with previous abortion women had seropositive to anti-rubella IgM. 

Table (2):  Seropositive  prevalence of anti-rubella IgM-IgG of studded group.

IgM-IgG IgGIgM No. Study groups

%NO.%NO.%NO.

3.3156.6173.3130Pregnant with
Previous abortion

003.313.3130Pregnant without previous
 abortion

3.3166.6206.6230Non-pregnant with previous 
abortion

IgG= immunoglobulin G, No= number, %= percentage.

In this study about 86 subjects of female samples collected, nearly 30 sample were aborted and remain were just 
married without pregnancy. Among these 58 cases about 16 cases was revealed elevated anti-sperm antibody ASA 
(27.6%) and 26 (44.8%) of female was with low ASA. Out of 30 aborted female 9 cases were high ASA (30.0%). 

Table (3) Distribution of study groups according to ASA concentration. 

ASA level
Non aborted marred women Aborted marred women

NO. % NO. %

High. 62-250 U/L 16 27.6 9 30.0

Equivocal. 46-50 U/L 16 27.6 7 23.3

Low.  <45 U/L 26 44.8 14 46.7

Total 58 100 30 100

ASA= antisperm antibodies, U/L= unit per liter, No= number, %= percentage.

Results in table (4) showed that just 6 cases of non-pregnant married women (37.6%)of study groups with 
high concentration of anti-sperm antibodies were between the age (25-35) years old, while amongaborted married 
women5(55.6%) frequency of study groups with high concentration of anti-sperm antibodies were between the age 
(25-35) years old. 

Table (4): The high concentration sero-prevalence of ASA of study groups according to age groups.

TotalNon aborted marredAborted marredAge group
(years)

%NO.
High62-125 U/LHigh62-125 U/L

%NO.%NO.

32.0831.2533.3315-25

44.01137.6655.6525-35

24.0631.2511.1135-45

10025100161009Total 

ASA= antisperm antibodies, U/L= unit per liter, No= number, %= percentage.
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Discussions

The major infectious disease that affecting gravid 
women and their embryo “throughout the world is 
Rubella” (17). 

The present study outputs showed that 3(6.9%), 
18(41.8%) were positive for IgM antibody and IgG 
respectively, when compared with others finding, 
regarding it is lower than which obtained by Adam et al., 
who documented that IgG antibodies against Rubella 
were detected in 95.1% among pregnant ladies, and in 
agreement with their result of insignificant association 
with age, most infections were occurs pervious the 35 old 
(18). Where it is likely to the Asamarai et al report, about 
seroepidemiology of “Rubella” in “Kirkuk” city(19). The 
overall anti-rubella IgG seroprevalence  among pregnant 
women was (56.6%) in the present study, this result is 
almost like to another study conducted in Baghdad (20), 
while the percent it is less than other studies conducted 
elsewhere abroad (21, 22) and higher than those reported 
by certain studies (23, 24). 

The positivity rate 66.6 % for anti- rubella IgG of 
the non –pregnant women in the childbearing age in the 
present study had been within the range obtained by 
other studies (25). The presence of an IgG after clinical or 
non-clinical infection with the rubella virus during the 
last pregnancy may be the reason for the discrepancy 
in the current study results, the rate of positive in non-
pregnant women compared to pregnant women was 
the slightly higher (56.6% vs 66.6%), were positive for 
anti-rubella IgM in this study was 3.3% of controlled 
pregnant women (26). 

Any defect to mechanisms of protective 
immunomodulatory and barrier of blood-testis may be 
result in the infertility with the self-immune causes.
The study showed that of the 30 cases of abortion in 9 
cases with a high concentration of ASA (30.0%), this 
was consistent with Dr. Karimi, who revealed that the 
antibodies to the sperm have a crucial role in pregnancy, 
and there is an association between antisperm antibody 
level in women serum and the rate of repeated 
spontaneous miscarge (27). 

Fertility can be affected adversely by antisperm 
antibodies while normally controlling may be via the 
antibodies against idiotypic which along with the factors 
of immunosuppressor in semen that block their inducing 
to a significant degree (28).

In this study we had taken 58 infertile female Out 
of 16 infertile female 33.3% were having increasing 
ASA which is higher than a similar study conducted at 
USA (29), and reported an ASA prevalence of females 
it reached 4.8% with unexplained infertility,Other 
researchers reported the frequency of circulating ASA 
from 1.3% to 7.3% in serum of infertile women (30, 31). 

Conclusion 

High rate of susceptibility to rubella infection in 
women with childbearing age in Kirkuk City. Premarital 
screening for anti-rubella and vaccination of girls could 
minimize the risk of infection during pregnancy and 
childbearing period. ASA may be the cause of infertility 
in female and may be the cause in the increases of the 
rate of recurrent spontaneous abortion.
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Abstract

Bacterial vaginosis (BV) is considered to be the most frequent vaginal infectious disorder in women of 
childbearing age. The aim of this study was direct detect of Gardendale vaginalis and Lactobacilli in vaginal 
mucus of suspected women. A total of 60 baseline vaginal swabs were obtained from 20 subjects with BV 
and 40 subjects without BV seen between March 2018 and November 2019. In this prospective study, 
participants attending private clinics in Kirkuk city-North of Iraq BV was defined using Amsel’s clinical 
criteria for all subjects (with the presence of at least three of four criteria needed to establish a diagnosis 
of BV). In addition, Nugent criteria (Gram stain score ≥ 7) were done to evaluate BV status in all subjects 
attending the clinics. Vaginal swab samples were collected from each women in the study and stored for 
molecular detection of Gardendale vaginalis and Lactobacilli by multiplex real time PCR. The presented 
study found that 80% of BV patients were suffered from previous abortion and 20% haven’t this history 
while 7.5% of women without BV infection have history of abortion. In this study, 50% of women infected 
with BV were within the age group 30-39 year followed by the age group 20-29 years (35%) and 45% 
of women without BV infection were within the age group 30-39 year. In the present study, women with 
clinically diagnosed with BV were 90% positive by multiples RT-PCR, 2% were with mixed (Gardendale 
vaginalis and Lactobacillus) and no pure infection with Lactobacilli was occurred BV positive women, 
while the study showed that  92.5% of BV negative women were Lactobacilli positive by multiples RT-PCR, 
5% of them showed mixed positive by multiples RT-PCR and 2.5% were with Gardendale vaginalis. The 
result was highly significant.

Keyword: Prostate cancer; BK polyomavirus, BKPyV

Introduction 

Bacterial vaginosis (BV) is known as to function 
as most frequent genital infectious problem in 
women of childbearing time (1). Rate of 5-35% 
have been reported from European and American 
studies. The condition is symptomatic in half of 
the women and also represents a psychological 
burden(2).  Prevalent clearly, this rattled vaginal 
microflora footing substitute wise sequelae such as non-
gonococcal, non-chlamydial PID (Pelvic Inflammatory 
Disease), postpartum endometritis and preterm birth (3).  
Actually, 40% of the cases of natural preterm labor and 
preterm opening are posture to be connected around BV. 
This impair of Lactobacillus associated down the 
overgrowth of anaerobic and microaerophilic 
bacterial bring forth defines bacterial vaginosis (4). By 
making an abnormal foul vaginal discharge, BV need 

a sway with respect to women’s sexual connections 
and caliber of life (1). Moreover, BV will be joined 
with pelvic incendiary illness Furthermore more terrific 
powerlessness will sexually transmitted infections 
(2). BV-associated microscopic organisms bring 
been identified with expanded danger about preterm 
conception and unfriendly neonatal results (6). Those 
research center technique by acknowledged Concerning 
illustration the gold standard for analysis for BV will 
be microscopy of Gram-stained vaginal smears (3). In 
light both the Nugent scoring framework and the Amsel 
criteria utilized within clinical act bring their limitations, 
DNA-based assays focusing on the microscopic 
organisms connected with BV need aid continuously 
wailing to objective, reproducible, and exact analysis 
of the BV state (7). BV may be distinguished Likewise 
An polymicrobial disease, Yet determination of the 
way pathogenic microbial species Also strain variants 
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included will be at present ongoing (2). Vaginal 
anaerobe, Gardnerella vaginalis, would recouped 
from the vaginal tests for Practically the greater part 
ladies with BV. G. vaginalis possesses a number about 
virulence variables including handling for sialidase a 
and the poison vaginolysin(6). It also has the ability to 
stick should vaginal epithelial units What’s more secure 
a biofilm(2). In spite of the fact that G. vaginalis may 
be connected with different clinical conditions, it need 
been found for vaginal specimens for solid individuals, 
albeit frequently all the done easier numbers over for BV 
cases(7). Its great referred to phenotypic What’s more 
hereditary heterogeneity prompted those advancement 
from claiming genotyping schemes dependent upon 
examination for entirety genome successions What’s 
more cpn60 genes(1). So the aim of this study was direct 
detect of G. vaginalis and Lactobacilli in vaginal mucus 
of suspected women.

Material and Method

A total of 60 baseline vaginal swabs were obtained 
from 20 subjects with BV and 40 subjects without BV 
seen between March 2018 and November 2019. In this 
prospective study, participants attending private clinics 
in Kirkuk city-North of Iraq BV was defined using 
Amsel’s clinical criteria For all subjects (with those 
vicinity for no less than three for four criteria required 
will establish An finding from claiming BV). Over 
addition, Nugent criteria (Gram stain score ≥ 7) were 
carried on assess BV status on all subjects going to the 
centers. 

Sample collection 

Every subjects underwent speculum examination 
with accumulation for vaginal liquid to saline 
microscopy, KOH preparation, pH measurement, and 
evaluation to amiidae smell. Will get examples to those 
execution for PCR assays, a polyurethane froth swab 
(Catch-All; Epicenter) might have been brushed against 
those parallel vaginal wall, resheathed, and solidified 

until those DNA extraction step.

DNA extraction.

Vaginal swabs for bacterial PCR were placed in 15-
ml conical vials with 2 ml of saline and vortex mixed 
for 1 min to dislodge cells. The sample solution was 
centrifuged at 14,000 rpm for 10 min, and the pellet was 
resuspended in 100 μl supernatant. DNA was extracted 
from the pellet using the Ultra Clean Soil DNA Kit 
(Zymogen) according to the manufacturer’s instructions. 

Gardnerella vaginalis/Lactobacillus specific RT-
PCR assays.

“Gardnerella vaginalis/Lactobacillus specific PCR 
assays” (Sacace biotechnology, Italy) is based on two 
major processes: “isolation of DNA from specimens 
and multiplex Real Time amplification”. “Amplification 
results of Gardnerella vaginalis are detected on the Fam/
Green channel, amplification results of Lactobacillus 
spp are detected on the Joe/HEX/Yellow channel”. For 
quantification of the DNA of “Lactobacillus spp and 
Gardnerella vaginalis all calibrators should be used 
and defined as standards with specific concentrations”. 
“Fluorescence is detected at the 2nd  step of Cycling 2 
stage (60 °C) in FAM/Green and JOE/Yellow/Hex/Cy3 
fluorescence” channels. Lactobacillus spp. is detected 
on the JOE(Yellow)/HEX/Cy3 channel, Gardnerella 
vaginalis on the FAM (Green) channel

Statistical Analysis 

Computerized statistically analysis was performed 
using Mintab ver 18.0 statistic program. Comparison 
was carried out using Chi-square (X2) for determination 
of  the P. value.

Findings

The presented study found that 80% of BV patients 
were suffered from previous abortion and 20% haven’t 
this history while 7.5% of women without BV infection 
have history of abortion, Table 1.

Table 1: Relation of BV infection with history of abortion.

History of abortion
Patient with BV Patient without BV

P. valueNo. % No. %
Yes 16 80 3 7.5

< 0.01
No 4 20 37 92.5
Total 20 100 40 100
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In this study, 50% of women infected with BV were within the age group 30-39 year followed by the age group 
20-29 years (35%) and 45% of women without BV infection were within the age group 30-39 year, Table 2.

Table 2: Relation of BV infection with history of abortion.

Age groups (years)
Patient with BV Patient without BV

P. value
No. % No. %

20-29 7 35 12 30

> 0.0530-39 10 50 18 45

40-49 3 15 10 25

Total 20 100 40 100

In the present study, women with clinically diagnosed with BV were 90% positive by multiples RT-PCR, 2% 
were with mixed (G. vaginalis and Lactobacillus) and no pure infection with Lactobacilli was occurred BV positive 
women, while the study showed that  92.5% of BV negative women were Lactobacilli positive by multiples RT-PCR, 
5% of them showed mixed positive by multiples RT-PCR and 2.5% were with G. vaginalis. The result was highly 
significant, Table 3.

Table 3: Detection of Gardnerella vaginalis/Lactobacillus  in women with positive and negative BV.

Gardnerella vaginalis/Lactobacillus 
(RT-PCR)

Patient with BV Patient without BV
P. value

No. % No. %

Gardnerella vaginalis 18 90 1 2.5

< 0.01
Lactobacillus 0 0 37 92.5

Mixed (Gardnerella vaginalis and Lactobacillus) 2 10 2 5

Total 20 100 40 100

Discussion

Advancement of a normal device for those analysis 
about BV may be critical, Since there is an absence of 
reliable, standardized procedures, Furthermore target 
symptomatic instruments (3,5). Those Amsel criteria and 
the NS need aid the 2 at present accessible symptomatic 
techniques and are regularly utilized On distributed 
investigations. However, they are not routinely utilized 
Toward Doctors. The study demonstrated that 92.5% 
of BV negative women were with Lactobacilli sure 
Eventually positive by RT-PCR, 5% from. In the this 
study, those rate of lactobacillus spp. were  those 
predominant in vaginal canals of women without BV 
infection which might have been in understanding with 
past finding (8). This discovering might have been an 
pointer for sound vagina in any case its vicinity for low 
sums with a secondary extent from claiming different 

pathogens will be pathogenic. They assume a paramount 
part in securing against pathogens intrusion or excess 
by processing for hydrogen peroxide, bacteriocins, and 
lactic acid (9). In this study, half for women suffered 
from   BV were in age  30-39 year, followed by    20-29 
year (35%). AL-Aouadi (10) exhibited that the age class 
(20-29) & (30-39) were affected with higher recurrence 
rate of BV (28. 26% and 36. 95 % respectively). This 
may be expected will helter skelter rate of pregnancy 
Also change in the ordinary vaginal greenery over 
which the typically predominant Lactobacilli would 
swapped by pathogenic microscopic organisms. AL-
Aouadi (10) additionally indicated that the recurrence 
for G. vaginalis distinguished by PCR system which 
might have been (45. 65 % ) on and (36. 6 %) in the 
control group. The finding of BV is normally settled on 
clinically, practically ordinarily At no less than three 
crazy of four Amsel criteria are present, including a 
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thin, homogeneous, smooth vaginal discharge; vaginal-
fluid pH more excellent over 4. 5; An certain whiff test 
(i. E. , generation of a fishy smell At 10% potassium 
hydroxide will be included with a slide holding vaginal 
fluid); What’s more piece of information units (>20% 
from claiming epithelial units for undefined outskirts 
because of follower bacteria) once minute examination 
for vaginal liquid (1). However, some patients without 
BV may manifest clinical findings similar to those of 
BV, such as those with Trichomonas vaginalis vaginitis, 
in which subjects may have vaginal discharge, elevated 
vaginal pH, or a positive whiff test (3,6). Janulaitiene 
et al (11) exhibited that G. vaginalis was detected by 
PCR in most samples of BV women. Real-time PCR 
has been applied previously for the description of 
changes in the vaginal microflora. Zariffard et al (12)  
and Sha et al  (13)  used real-time PCR on frozen 
cervicovaginal lavage samples to quantify the presence 
of Mycoplasma hominis, G. vaginalis and the combined 
presence of L. crispatusand L. jensenii, in comparison 
with the microscopic interpretation of the Gram stain. 
Bradshaw et al. (14)  applied real-time PCR for A. 
vaginae for a follow-up study of recurrent BV before and 
after treatment with oral metronidazole. Ferris et al. (15)  
applied real-time PCR for G. vaginalis to samples of six 
BV patients before and after treatment with a topical 
metronidazole gel. Thus far, only one group, studying 
advanced dental caries, used real-time PCR to quantify 
the presence of specific Lactobacillus species(16).   
Rampersaud et al (40) was found only in Lactobacillus 
iners, a common constituent of the vaginal microflora.  
No cross-reactivity was detected against non-G. 
vaginalis species, while the  PCR fragment was detected 
in all G. vaginalis isolates tested including species 
from ATCC. The bacterium specificity of the assay was 
confirmed by sequencing the PCR product.

Conclusions

G. vaginalis was the most detected pathogen in BV 
women and in its may occur also in non-BV women. 
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Abstract

Background: Osteoarthritis of the knee (OAK) , that may be caused disability and decreasing the quality 
of life. Intra-articular injections can be provide relief from  symptoms as platelet rich plasma( PRP) and 
hyaluronic acid ( H.A)injection. Aim of current study is examining the cost-effectiveness of both  (PRP and 
H.A) injection products in treatment the Osteoarthritis of the knee (OAK) . The cost is a very important issue 
in areas where there is a large number of displaced people. Patient and Method: 90 Patients with OAK  
,with age range (38–65 ) years, with a symptom of more than 1 year, diagnosis by X-ray ( the Kellgren–
Lawrence grade from  1– 4 ) , also done.45 patient given a hyaluronic acid injection and 45 patient given 
PRP the patient selected according to their socioeconomic status( patient who is financially capable were 
given a hyaluronic acid injection. The hyaluronic acid injection cost about 200$ while PRP cost 25$. the 
study was carried in a private clinic , the period from January 2017 to January 2018. The patient selected 
from people of Salah Aldin province were a large number of them were displaced from their places and 
were financially incapable.Results: When compared, hyaluronic acid and PRP injection in OAK joint there 
were(non-significant difference) regarding clinical improvement ,and outcome but the important difference 
is the cost of the injection (average 200$ for hyaluronic acid injection and 25$ for PRP injection) which 
significantly important regarding cost-effectiveness in areas of low financial income (special concern for 
areas where displacement occurred ).Conclusion: results of current study showed that using PRP in OAK is 
more cost effective in areas of low income.

Key words:  hyalronic acid ;cost-effectiveness ; osteoarthritis ;  knee; platelet rich plasma.

Introduction

Osteoporosis (OAK) is a chronic progressive 
disease which affects in people (≥45 years) percentage ( 
20%) of According to a survey of  causing lost working 
time in United States, OAK  is most common caused 
losing  performance work after pain in low back (1). 
feacher by low bone quality and low mass of the bones 
( density) ,espatiely in olde people, In most of the 
cases, osteoporosis is asymptomatic ( silent disease) the 
condition usually appears after bone fracture only.(2). 

With increasing in life, expectancy, its estimating 
that need for knee joint surgery will increased more than 
(6) times by years 2030, cause significant economics 
burden for pain control, and patient rehabilitation.(3). 

The goals targets of treatment OA are increased 
functions and mobility, reduced pain; and slower disease 
progression ; prevention or correction of deformity, there 
are many conservative knee maintenance treatments 
that has short term efficacy and has advantages as well 
asdisadvantages (4,5). Such as intracranial corticosteroids  
and nonsteroidal antiinflammatory drug(NSAIDs)are 
commonest  useding for arthritis.treatments ,Despite 
their easy access and lowcost, this treatments, have 
systemic adverses effect and may  causing desraction 
of joint cartilage(J.C) and flare up the process of 
osteoporosis.(6,7).

In recent years, due to the high costs of OAK 
management, effective treatment options in tissues 
healing has taken into consideration for preventing 
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development of OA(8)..

The PRP are autologous  therapy, that included 
plasma for patients, which contains growth factor(G.F) 
from platelets and internal fibrin scaffold(F.S). rationales 
for used PRP are stimulating natural healing chain 
also regenerate tissue by releasing “supraphysiologic” 
directly from platelet-deriving factors  into the treatment 
siting.( 9,10).

Most previous studies believe  that PRP therapy 
has concentration of platelet (4-6)times higher than 
full blood (200000mm- 3). Is it possible to be reversed 
or ineffective to suppress healing process. classified 
PRP into 4categories, depending on the contents of: 
leukocyte- ; pure_ ; plasma _ ( rich plasma) (11,12) .

Applications of biological treatment suchas (PRP) 
in musculoskeletal disordersgrow significantly. Despite 
the comparison (PRP) with otheres intra.articular; 
softtissue injections within the joint leding to conflicting 
results, PRP appears to have beneficial effects on healing 
and functional improvement of infected tissue( 13,14,15)

So,Hyaluronic acid (HA) has high M.W, Which 
includes a repeated unit of D-glucoronic-acid  and 
acetylglucosamine synthesized by fibroblasts; 
chondrocytes and synoviocytes. It is available in 
extracellular matrix and synovialfluid , and its 
responsible for lubricant and viscoelastic charecterstic 
of, synovial fluid(16,17). 

Normal of adult knee joint have synovial fluid(2ml), 
thatcontaining about (2.5-4mg /ml) of HA, has an average 
(M.W) of 5 to7 ×106 k.D. In the the O.A setting,both 
molecular weight and internal HA concentration 
decrease due to dilution of secondary synovial fluid for 
effusion, abnormal produing of synoviocyte, as well as 
molecular fragmentation(18). 

Although intra-articular injection mechanism of H.A 
in improved the O.A symptoms was  clearly unknown, 
it appears to have many roles in joint mechanical 
supporting and its effects metabolic,that cause HA 
synthesis, synthesis of matrix cartilage components, 
stimulated metabolism of chondrocyte, inflammatory 
process cartilaginative metabolism, as well as inhibition 
of chondrodegenerative enzymes ( 19,20). 

Patient and Method

Ninty OAK Patients (criteria ofAmerican College 

of Rheumatology)  ,with renge of the age from (38–65 
) years, with more than 1 year symptom , diagnosis 
X-ray( Kellgren_ Lawrence grade from 1–4) also 
done.42 patient given a hyaluronic acid injection and 48 
patient given PRP the patient selected according to their 
socioeconomic status( patient who is financially capable 
were given a hyaluronic acid injection. The hyaluronic 
acid injection cost about 200$ while PRP cost 25$. the 
study was carried in a private clinic , the period from 
January 2017 to January 2018. The patient selected from 
people of Salah Aldin province were a large number 
of them were displaced from their places and were 
financially incapable.

Exclusion criteria included historyof  
immunodeficiency ; diabetes mellitus(D.M) ; malignant 
disorders ;  autoimmune and platelet disorders ; ctive 
wound or  infection in knee area ; severe trauma 
toknee, treatment by antiplatelet and anticoagulant 
medications(tendays) before injection, using systemic 
corticosteroids (two weeks ) before the PRP injections; 
using NSAIDs (twodays) before injection; allergyto 
avian proteins; hypersensitivity to hyaluronate; feathers 
and products egg. 

History taking for all participants; test laboratory 
including ( C.B.C with differential; C.R.P; E.S.R); 
physical examination;  knee radiography(Anterior-
posterior “AP” standing alsolateral views), as well as a 
survey of using medications and supplements were done 
to all patients.

Outcome measures

Questionnaire of WOMAC (Western Ontario and 
McMaster Universities Arthritis)index for the evaluation 
of patient’s function through the interview conducted. 
Each of these ( 8 ) domains is recorded from (  0 - 100 ) 
with fewer points that indicating further disability.

The Questionnaire of WOMAC is a widely using tool 
in arthritis studies which including( 5 ) items of pain,(2) 
for sclerosis, and (17) for function evaluation,Each 
thequestion was recorded scored (0 to5 )  lower points 
indicating less pain and better functional condition.

Participants were followed 4;24 and 48 week after 
the treatment. So during these period, they are  assesse 
for : swelling ;analgesicpain and stiffness.After twelve 
months, the(WOMAC) forms were fulfilled again.
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Data analysis : performed by used Student-t-test 
for difference between 2 independent means ; Chi-
square test used for qualita

tive data as well as for the difference between 2 
dependent means (Baseline Vs Week 48) used Paired-
t-test ( concedred P ≤ 0.05 as  statistical significance).

Finding 

Current study included 90 subjects, women and 
men , with mean age ( 58.79 ) years . PRP group as 48 
subjects and  HA group as 42 subjects( table 1).

Table(1) ditrbution of study groups (PRP and HA ) according to gender 

Gender PRP group HA group P value

No % No %

Female 30 62.5 28 66.7 0.848

Male 18 37.5 14 33.3

Total 48 100 42 100

WOMAC ( Mean  ± SD )

Stiffness 2.25 ±1.77 1.89 ±1.71 0.331

Pain 8.48  ± 4.20 6.10 ± 3.83 0.071

Phys. Function 28.92   ±12.65 19.88 ± 12.32 0. 001*

*Significant ( 0.05 level).

Figure (1) Mean WOMAC Index Score 

Table(2): Scores  of WOMAC index during  period study 

WOMAC Index Scores Stiffness Pain Phys. Function Total

PRP group

Baseline 2.2 5 ±1.78 8.47  ± 4.19 28.93 ± 12.66 39.60 ±17.08

Week (48) 1.20 ± 1.5 4.04 ±  3.40 13.20 ±10.40 18. 45 ± 14.36

Change
 (48w Vs Baseline) 1.05±1.78 4.39±3.57 15.77±10.80 21.11±14.18

P value 0.0001*
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HA group

Baseline 1.90  ±1.74 6.92 ± 3.83 19.90 ±12.33 28.70 ±16.71

Week (48) 2.14±1.66 5.10 ±3.73 19.54  ±11.11 27.48 ±16.37

Change (48w Vs Baseline) 0.25±2.11 1.84 0.3±13.69 1.22±18.65

P value 0.0001*

*Significant ( at 0.05 level).

Figure (2) Mean WOMAC Index Score PRP 

Figure (3) Mean WOMAC Index Score HA 

Cont... Table(2): Scores  of WOMAC index during  period study 

  Primary analyses showed that WOMAC meaning 
that factor of pain was significantly reduced (2groups)
after (48.weeks) of follow-up, also these reductions 
were higher than  group of PRP group. 

The stiffness; and total WOMAC meaning; physical 
functions are only improved meaningfully in (P.RP) 
group , as shown in fig. (2&3).

  Both gruops showed the significant improvement 
in patients symptoms regarding stiffness ; pain; and the 

physical functions , cost of PRP is 25$ while the cost of 
HA is 200$.

Discusion

    The needing for the cost-effective treatments to the 
OAK ,is very important because of increasing incidence 
andprevalence of disease, creating an increasingly large 
burden. With the higher initial TKA cost and High cost 
of the T.K.A revision, cost of effective treatment may 
delay the for thearthroplasty helps reduction (alleviate )
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some of economic burden imposing by OAK(9,13,21).

Results of Roy etal.,2014 showed effects of intra-
articular PRP injection in OAK comparing with HA in a 
systematic review ,So these study showed PRP resulted 
in improvement of function in allpatients with pathology 
of knee , Compared to patients who received HA, PRP 
patients group had longer improvement. As well asbetter 
outcomes among these patients with ,milder forms of 
O.A than those advancing(22). These results were also 
consistent with the results of Alessandro etal.,2018 in 
Italy(Bologna)(23).

Results of Kon etal., 2011 conducted compared HA 
with PRP, with low M.W and HA with high M.W in one 
hundred and fifty patients(24).. Treatment efficiency was 
assessed using by using visual analogue scale(V.A.S) 
and questionnaires of IKDC, At first therapeutic (2 
and 6), months later months later,It showed great 
improvements in all parameters in (3) groups ,Patients in 
group of PRP were more satisfying than both 2 groups. 
At the end of 2 months, also LWHA and P.RP group 
showing the improvements are similar and more than 
the H.WHA group. Whilst, Six months later, the PRP 
Group achieved better result .The improvement degree 
was related to the intensity of organic farming, so these 
increased improvement were achieved inpatient with 
grade(0),OA of these who had a grades(1;2;3)O.A(8). 
In these study, patients appearance improvement in the 
PRP group over HA during thefollowup.

In 2013, report by Vaquerizo etal., ninty six patients 
from2 groups were given (3)session of PRGF injection 
or (1)session of injection HA,followed for(48)week, 
The PRGF efficiency was reducing in pain; stiffness 
as well as improved physical performance higher than 
HA(20).. responses Patients to (PRGF) in all grades 
included: physical performance; stiffness;pain in 
WOMAC; OMERACT-OARSI and Lequesne  were 
also pronounced more than HA, 24 which were consistent 
with this study.

Conclusion

   In our study we showed the effectiveness of both 
H.A and PRP usage for OA of the knee regarding its cost 
, no other study showed the cost effectiveness in low 
income regions (areas of displced people) which is very 
important when dealing with patient with this common 
health problem.
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Abstract

Voluntary counseling testing (VCT) coverage has not reached yet the target. Some communities in East Nusa 
Tenggara (NTT) Province trust to religious leaders in treating illness. The purpose of this study was to analyze 
the association between perceived social support of religious leaders to VCT behavior of individuals at 
risk of HIV/AIDS. This study was an analytical observational study with cross sectional design. Fifty-one 
individuals at risk of HIV was selected by consecutive sampling. Data were collected using questionnaires 
and observations. The techniques of data analysis were linear regression. The religious leaders had a 
positive influence on the attitudes (b=0.59; p <0.001), subjective norms (b = 0.49; p <0.001) and beliefs 
(b=0.61; p <0.001) of individuals at risk of HIV/AIDS related to VCT. Intentions had a positive influence 
on the individuals at risk of HIV/AIDS to do VCT (b = 0.42; p = 0.004). The total of Individual at risk HIV 
and AIDS/AIDS who perform VCT was 46 people (86%). Religious leaders are potential to provide support 
for individuals at risk of HIV to do VCT. Religious leader can be used for providing support to access VCT 
services. 

Keywords: HIV/AIDS, Voluntary counseling and testing, Religious leader

Introduction

The number of HIV cases in 2014 has reached 36.7 
million people. WHO reported that there were 24.7 
million cases in Africa and 3.4 million cases in South-
East Asia.(1) Indonesia is one of the countries in Asia 
where the epidemic is growing rapidly, along with 
Pakistan and the Philippines.(2) The number of HIV/
AIDS cases in Indonesia in 2014 reached 214.127, it 
increased from 179.775 cases in 2013.

The number of HIV/AIDS cases in East Nusa 
Tenggara also increased from 2.264 cases in 
2013 into 3.757 cases in 2014.(3)  HIV/AIDS cases 
have been found throughout the districts in NTT. 86% 
percent of people living HIV/AIDS were heterosexuals. 

There is great concern that the HIV/AIDS epidemic is 
moving from sex workers to family members, especially 
housewives who are unaware that they are at risk of 
being exposed to HIV. The highest percentage of HIV 
infection was found in housewives as many as 1.282 
cases.(4)   

Awareness for HIV testing is one of the efforts to 
prevent HIV transmission.(5) Based on data KPAD NTT 
2015, of 22 VCT services, only 3 VCT services meeting 
the target of 750 visits in a year. VCT is intended to 
help people, especially those who are at-risk of HIV, 
vulnerable, and whose family members are HIV 
positive, to determine the health status related to HIV. 
The result of VCT can be used as a motivation to prevent 
transmission and to immediately get appropriate help.(6)

The lack of information about HIV and evaluable 
support to use VCT services  are factors that can 
be associated with the practice of VCT to carry out 
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examination to individuals at risk of HIV in order to 
determine their status.(7),(8) The condition indicates that 
social support can affect individual at risk of HIV to 
prevent and get VCT.(9),(10)

Social support can be in the form of information or 
emotional and material supports that make individual 
more confident and have a positive attitude.(11) Support 
in the form of information includes information on risk 
factors of HIV transmission, HIV prevention, VCT and 
treatment. 12 Motivational support makes one strong.
(13) Material support includes real help to relieve and 
to survive.(14). Inside as well as outside pressures will 
be reduced due to social support.(15) Social support is 
more effective in making one strong enough to face 
the pressures of HIV, compared to the individual’s self 
efficacy.(16)

Social support can be provided by family 
members, friends or communities such as clergy, priests, 
pastors and others.(17) Clergy, pastors and congregations 
have such powers in form of doctrine, affection, and 
mental recovery through belief/faith.(18),(19) Supports 
from the clergy light up the life spirit of people with 
HIV/AIDS.(20) The communities are willing to prevent 
HIV/AIDS transmission as suggested by the religious 
leaders.(21)  

NTT is unique as the people have high appreciation 
of the role of religious leaders in their lives. Religious 
leader is someone who has the gift and power to cure 
illness. Besides being treated at health facilities, people 
also go to religious leader. This study aimed to investigate 
the influence of support from religious leaders, family 
members and communities on the subjective norms, 
attitudes, beliefs and intentions related to VCT among 
individuals at risk of HIV in the urban area.  

Materials and Method

The research was conducted in October 2015 until 
April 2016 in Kupang city, NTT, Indonesia. The highest 
percentage of HIV infection was found in housewives. It 
indicates that NTT already in general epidemic. Kupang 
city has 811 cases of HIV/AIDS was found highest 
among housewives compared with other districts in 
NTT. Religious leaders were trusted by most people 
in Kupang who mainly came from Timor Evangelical 
Christian Churches (GMIT). Religious leader serves in 
the diakonian commission in the GMIT church. 

A cross-sectional study was conducted to analyze 
religious leaders’ support on attitude, beliefs, subjective 
norm and intention on individual at risk HIV/AIDS to 
take VCT at a defined time.

The population was individuals at risk of HIV/
AIDS coming to religious leaders from January-
February 2016. List of 34 religious leader was obtained 
from GMIT church. The researcher met the religious 
leader to identify people at risk of HIV/AIDS who 
visited them from January-February 2016. The sample 
size was determined by using the Hypothesis of 
Test sample Based on Proportion.(22) by considering the 
value of π in previous related studies  (π1= 0.51 and π2= 
0.05),(23),(24) n=51, selected by consecutive sampling. The 
criteria was individual at risk of HIV/AIDS who had 
more than one sexual partner, had a spouse (husband 
or wife who had a habit of changing sexual partners) 
and were drug users with injection. 

Variables were perceived support of religious 
leader, family members and community, attitudes, 
beliefs, subjective norms, intentions and VCT behavior. 
Data were collected using questionnaires. To avoid bias, 
data regarding the influence of family and community 
on the decision of individuals at risk of HIV/AIDS 
to do VCT were also collected. Questionnaire was 
used to collect data of support of the religious leader, 
family, community, attitudes, subjective norms, beliefs 
and intentions. Data collection was performed by 
enumerators.

Descriptive analysis was used to interpret the 
characteristics of respondents (support of religious 
leaders, attitudes, subjective norms, beliefs, intentions 
and VCT behavior). Inferential analysis was used to 
examine influence of religious leader support’s on the 
attitudes, subjective norms and beliefs of individuals at 
risk of HIV/AIDS, using linear regression. The influence 
of attitude, subjective norm and belief to intentions 
was analyzed by linear regression, while the effect of 
intention of individuals at risk of HIV/AIDS on VCT 
was analyzed by logistic regression.

Findings

The majority of respondents was male (53%). The 
youngest age was 17 years old and the oldest was 68 
years old. Professions were servants, housewives and 
students (table 1).



1535        Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4                  

Table 1. Support of Religious Leader, Community and Family Members toward the Attitudes, Beliefs, 
Subjective Norms, and Intentions of Individual at Risk of HIV/AIDS to do VCT

Variable 

Descriptive Inferential 

n=51 % Mean 
(min-max) b p

Characteristic:

Gender 
-Male
-Female 27 53.1

Age 
<25 years
≥25 years

23
28

45.1
54.9

22.4(17-24)
40.2(27-68)

Occupation 

-Employee
-Housewife
-Student

20
18
13

39.2
35.3
25.5

Marital Status 

-Married
-Single

27
24

53.0
47.0

Education 
<junior high school
≥senior high school

19
32

37.3
62.7

Religious Leader support:

Information
-Good
-Poor

38
13

74.5
25.5

78.9(74-90)
60.5(54-68)

Motivation
-Good
-Poor

42
  9

82.4
17.6

80.1(76-88)
64.6(55-69)

Appraisal
-Good
-Poor

40
11

78.4
21.6

78.4(70-87)
60.2(56-66)

Instrumental
-Good
-Poor

40
11

78.4
21.6

80.4(74-86)
62.0(54-69)

Attitude 47 92.2 76(68-88) 0.59 0.001

Subjective Norm 43 84.3 79(67-83) 0.50 0.001

Belief 45 88.2 81(68-86) 0.61 0.001

Intention (Good categories) 45 88.2 86.5(58-88)
0.42 0.04

VCT Behavior 44
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Attitude, subjective norm and belief on support of 
religious leader were categorized good with the lowest 
score of 67 on the subjective norm variable and the 
highest of 88 on attitude. Intention to do VCT was good 
in average. 

Table 1 shows the correlation between the support 
of religious leader and the attitudes, subjective norms, 
beliefs, and intentions of individuals at risk of HIV/
AIDS to take VCT (p-value <0.05). The significant 
correlation meant that the support of religious leader 
could improve attitudes, subjective norm and beliefs of 
individual at risk HIV/AIDS. The correlation coefficient 
between the support of God’s servants and the attitudes, 
subjective norms, beliefs, and intentions to do VCT 
(>0.5). It indicated a quite strong correlation between 
these variables.  The results also showed that attitudes 
and subjective norms had an influence on the intentions 
of individuals at risk of HIV to do VCT. The results of the 
statistical analysis provided support to the explanation 
that the support from religious leaders were more likely 
to contribute to attitudes, subjective norms, beliefs and 
intention of individuals at risk of HIV/AIDS to do VCT 
than family and community support.

Discussions

According to the Theory of Planned Behavior; 
attitudes, subjective norms and beliefs affect the 
intentions and behavior.(28) This study proved that the 
support of religious leaders had a stronger correlation 
compared to the support of family members and 
community. Religious leaders, to some communities 
in NTT, has the charm and is believed to be able to 
offer solution to any problems both psychological and 
physical. This is possible because there is a belief that 
Religious leaders has a special gift from God. Religious 
leaders is not a priest, pastor or necessarily a well-
educated person. Religious leaders is believed by the 
communities NTT to have the gift of the Faith in the 
Lord Jesus and is able to offer solutions to various 
problems of life such as illness, job, household and 
others. Someone with spiritual influence can be used 
as a medium to convey health messages.(29) Clergy is 
loving and caring in giving advice to individuals at risk 
of HIV/AIDS.(30) The communities are willing to follow 
the message on HIV prevention delivered by servants 
of the church. Public follows the message from the 
minister as to the community, they are highly trusted 
and accepted by the local community. They are accepted 

and trusted by the community due to their high integrity 
and their beliefs.(31)

The recognition from the community to the religious 
leaders enabled them to find and give social support 
for individuals at risk of HIV/AIDS. Social support in 
the form of information raised the awareness on HIV 
issue.(32) Social motivation and real help encouraged 
individuals at risk of HIV to do VCT.(33) Social support 
that had influence on individuals at risk of HIV was the 
support of trusted ones such as clergy, friends or family.
(17) In this study, religious leaders motivated and offered 
assistance to individuals at risk of HIV/AIDS to do 
VCT. Related studies showed that a low willingness to 
do VCT was due to low social support for individuals at 
risk of HIV.(34) With social support, individuals at risk 
of HIV/AIDS felt more confident and had a positive 
attitude to willing to do VCT.(35) One needs social support 
when they realize they are at risk of HIV transmission.
(36) Social support may reduce depression of individuals 
at risk of HIV/AIDS as they take HIV test.(37),(38) This 
study showed that individuals at risk of HIV would do 
VCT after they received information, motivation and 
support of the religious leaders. The support of religious 
leaders correlated to the beliefs, attitudes, subjective 
norms and intentions of individuals at risk of HIV to 
do VCT.

Conclusion

Religious leaders is part of the community that can 
support individuals at risk of HIV/AIDS to do VCT. The 
support can be realized by providing information about 
transmission and prevention HIV, appraisal, motivation 
and helping to access VCT. 

Additional Information

Conflict of Interest: No.

Source of Funding: Authors.

Ethical Clearance: Yes.

References

1. UNAIDS. Facts Sheet, AIDS Epidemic Update, 
Regional Summary. Geneva: UNAIDS; 2013.

2. UNAIDS. Report on the Global AIDS Epidemic, 
The Global HIV Challenge. Geneva: UNAIDS; 
2013.



1537        Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4                  

3. KP-AIDS-Nas-RI. The Report of Health 
Ministry-RI: Fourth Quarter. Jakarta: KP-AIDS-
Nas-RI; 2013. 

4. KP-AIDS-NTT. Annual Report of HIV-AIDS 
Case in NTT. Kupang: KP-AIDS-NTT; 2015.

5. Ugisha E, Rensburg GH, Potgieter E. Factors 
Influencing Utilization of Voluntary Counseling 
and Testing Service in Kasenyi Fishing 
Community in Uganda. JANAC. 2010;21:107–
109.

6. UNAIDS. The Impact of Voluntary Counseling 
and Testing: A Global Review of the Benefits and 
Challenges. Geneva: UNAIDS; 2001.

7. Leowalu, Manurung IFE. Factors Relating to the 
Utilization of HIV VCT by Sex Workers who 
Visit the Karang Dempel Localization, Kupang. 
Jurnal.Bios.Epidemiologi. 2013;5:78-84.

8. Kingori C, Haile TZ, Ngatia P. Depression 
Symptoms, Social Support and Overall 
Health among HIV-Positive Individuals in 
Kenya. International Journal of STD&AIDS. 
2015;26(3):165–172.

9. Paulin NH, Blevins M, Koethe RJ, Hinton NME 
Vaz L, Vergara EA, Mukolo A, Ndatimana 
E, Moon DT, Vermund HS, Wester WC. HIV 
Testing Service Uptake among Female Heads of 
Household in Rural Mozambique: Results from 
a Province-wide Survey. BMC Public Health. 
2015;15:132.

10. Kegeles SM, Rebchook G, Pollack L, Huebner 
D, Tebbetts S, Hamiga J, Sweeney D, Zovod 
B. An Intervention to Help Community-based 
Organizations Implement an Evidence-based 
HIV Prevention Intervention: The Empowerment 
Project Technology Exchange System. Journal of 
Community Psychology. 2012;49:182–198.

11. McDoom MM, Bokhour B, Sullivan M, Drainoni 
ML. How Older Black Women Perceive the 
Effects of Stigma and Social Support on 
Engagement in HIV Care. AIDS Patient Care and 
Stds. 2015;29(2):95-101.

12. Sarafian I. Process Assessment of a Peer Education 
Programme for HIV Prevention among Sex 

Workers in Dhaka, Bangladesh: a Social Support 
Framework. Soc.Sci.Med. 2012;75(4):668–675.

13. Daisy ID. Social Support Systems of HIV/
AIDS Rural Women. British Journal Publishing. 
2011;1(1):41-48.

14. Grosso A. Social Support as a Predictor of HIV 
Testing in at-risk Populations: A Research Note. J 
Health Hum Serv Admin. 2010;33(1):53–62.

15. Bowleg L, Burkholder GJ, Massie JS, Wahome R, 
Teti M, Malebranche DJ. Racial Discrimination, 
Social Support, and Sexual HIV Risk among 
Black Heterosexual Men. AIDS Behav. 
2012;17(1):407–418.

16. Reilly T, Woo G. Social Support and Maintenance 
of Safer Sex Practices among People Living with 
HIV/AIDS. Health Soc.Work. 2004;29(2):97–
105.

17. Okeke BO. Social Support Seeking and Self-
efficacy-building Strategies in Enhancing the 
Emotional Well-being of Informal HIV/AIDS 
Caregivers in Ibadan, Oyo State, Nigeria: Original 
Article. Journal of Social Aspects of HIV/AIDS 
Research Alliance. 2016;13(1):35-40.

18. Folasire OF, Akinyemi O, Owoaje E.  Perceived 
Social Support among HIV Positive and HIV 
Negative People in Ibadan, Nigeria. World 
Journal of AIDS. 2016;4:15-26.

19. Abara W,  Coleman  JD, Fairchild A, Gaddist B, 
White J. A Faith-based Community Partnership 
to Address HIV/AIDS in the Southern United 
States: Implementation, Challenges, and Lessons 
Learned. Journal Religious Health. 2013;07:898-
879.

20. Asekun-Olarinmoye OI, Asekun-Olarinmoye 
OE, Fawole IO. Perceptions and Activities of 
Religious Leaders on the Prevention of HIV/
AIDS and Care of People Living with the 
HIV Infection in Ibadan, Nigeria. HIV/AIDS-
Research and Palliative Care. 2013;5:121–129.

21. Stewart MJ. Pastor and Lay Leader Perceptions 
of Barriers and Supports to HIV Ministry 
Maintenance in an African American Church. 
Journal of Religiuos Health. 2012;53:317–325.



 Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4        1538       

22. Singarimbun, Effendi. Survey Research 
Methodology. Jakarta: LP3ES; 1995. 

23. Hulley, Cummings, Browner. Designing Clinical 
Research. Philadelphia: Lippincott Williams and 
Wilkins; 2013. 

24. Sweat M. Community-based Intervention to 
Increase HIV Testing and Case Detection in 
People Aged 16-32 Years in Tanzania, Zimbabwe 
and Thailand (NIM Project Accept, HPTN 043): 
A Randomised Study. 2011:525-531.

25. Croswell WJ. Research Design: Qualitative, 
Quantitative and Mixed Methods Approach. 
USA; Sage Publications-Inc.

26. Azwar S. Human Attitude: Thoery and Its 
Measurement. Pustaka-Pelajar Publisher; 1995.

27. Kuntoro. The Phylosophic base of Research 
Methodology. Surabaya; Pustaka-Melati 
Publisher; 2011.

28. Abamecha F, Godesso A, Girma E. Intention 
to Voluntary HIV Counseling and Testing 
(VCT) among Health Professionals in Jimma 
Zone, Ethiopia: The Theory of Planned 
Behavior Perspective. BMC-Public-Health. 
2013;13(140):1-7.

29. Mtenga MS, Exavery A. Deodatus,  Kakoko, 
Geubbels E. Social Cognitive Determinants of 
HIV Voluntary Counselling and Testing Uptake 
among Married Individuals in Dar es Salaam 
Tanzania: Theory of Planned Behaviour. BMC-
Public-Health. 2015;15(213):1-8

30. Ramirez-Johnson J, Diaz HL, Feldman JB, 
Ramirez-Jorge J. Empowering Latino Church 
Leaders to Deal with the HIV-AIDS Crisis: A 
Strengths-Oriented Service Model. Journal of 
Religious Health. 2013;52:570–588.

31. Campbell C, Skovdal M, Gibbs A. Creating 
Social Spaces to Tackle AIDS-related Stigma: 
Reviewing the Role of Church Groups in 
Sub-Saharan Africa. AIDS Behavior Journal. 

2011;15:1204–1219.

32. Kanda K, Jayasinghe AK, Silva TK, 
Priyadarshani NGW, Delpitiya NY, Obayashi Y, 
Araid A, Chandika D. Gamaged DC, Tamashirod 
H. Religious Leaders as Potential Advocates 
for HIV/AIDS Prevention among the General 
Population in Sri Lanka. Global Public Health. 
2013;8(2):159-173.

33. Puffer ES, Meade CS, Drabkin AS, Broverman 
SA, Ogwang-Odhiambo RA, Sikkema KJ. 
Individual and Family-level Psychosocial 
Correlates of HIV Risk Behavior among Youth 
in Rural Kenya. AIDS-Behav. 2011;15(6):1264–
1274.

34. Chen J, Han M, Liao Z, Dai Z1, Liu L, Chen 
H. HIV-Related Behaviors, Social Support and 
Health-Related Quality of Life among Men Who 
Have Sex with Men and Women (MSMW): A 
Cross-Sectional Study in Chongqing, China. 
PloS-ONE. 2011;10(2).

35. Neblett RC, Davey-Rothwell M, Chander G, 
Latkin CA. Social Network Characteristics 
and HIV Sexual Risk Behavior among Urban 
African American Women. J.Urban-Health. 
2011;88(1):54–65.

36. Li JM, Murray KJ, Suwanteerangkul J, 
Wiwatanadate P. Stigma, Social support, and 
Treatment Adherence ampng HIV-Positive 
Patients in Chiang Mai, Thailand. AIDS  
Education & Prevention. 2014;26(5):471–483. 

37. Vyavaharkar M, Moneyham L, Corwin S, Tavakoli 
A, Saunders R, Annang L. HIV Disclosure, Social 
Support, and Depression among HIV-infected 
African American Women Living in the Rural 
Southeastern United States. AIDS Education and 
Prevention. 2011;23(1):78–90.

38. Reilly T, Woo G. Social Support and Maintenance 
of Safer Sex Practices among People Living with 
HIV/AIDS. Health.Soc.Work. 2004;29(2):97–
105.



Self Care Management Client DM Type 2 in Tambakrejo 
Community Health Center, Surabaya

Adin Mu’afiro1, Joko Suwito1, Kiaonarni Ongko Waluyo1, Irine Christiany1

1Department of Nursing, Health Polytechnic of Surabaya, Indonesia

Abstract

Background: Diabetes mellitus is a chronic disease that lasts for life. Complications can be prevented with 
optimal glycemic control and self-care of the DM client. The study aimed were to identify the suitability of 
blood sugar and HBA1C levels with DM therapy target and the implementation of self-care management of 
Type 2 Diabetes Mellitus Client at Tambakrejo Community Health Center Surabaya. Method: The type of 
research was descriptive. The population was all DM type 2 clients who underwent treatment at Tambakrejo 
Community Health Center, Surabaya. The sample size was 30 people. The research variables were blood 
sugar and HBA1c, the implementation Self Care Management of Client DM type2. The research instruments 
used were: Result of fasting blood sugar level; HBA1C levels; Self-Care Management DM Questionnaire. 
Data analysis was done by descriptive 95% confidence level (α = 0,05). Results: The results showed most 
(80.0%) DM type2 clients were female. Most clients as housewives were 17 people (56,7%). Average age of 
DM Type 2 clients was 55.53 years. Duration of illness of client DM type 2 was 5.7 years. The results showed 
that the lowest fasting blood sugar level was 149.80 mg% (SD = ± 52.936 mg%; 95% CI: 130.03 – 169.57 
mg%). The highest fasting blood glucose level was 366.63 mg% (SD = ± 129.57 mg%; 95% CI: 318.25 – 
415.02 mg%). The mean HBA1C levels were 8.74% (sd = ± 1.81%; 95% CI: 8.06 - 9.42). Implementation of 
Self-Care DM Type 2 Client in taking drugs or insulin mostly 66.7% has often been the rule. Most (63.3%) 
have also frequently performed medical re-control to the doctor. There was 46.7% of DM Type2 clients as 
recommended in checking blood sugar levels and there were 36.7% of clients who have been recommended 
in their control and exercise activities. Conclusion: DM type2 clients at Tambakrejo Community Health 
Center Surabaya had average fasting blood glucose levels and HBA1C levels were still not reaching Target 
of Diabetes Mellitus Therapy according to ADA (2010). Client DM Type 2 at Tambakrejo Community 
Health Center Surabaya has been frequently self-care (medication / insulin use and health check control). 
DM Type2 clients partially check blood sugar levels and control diits as recommended, and only a small 
fraction occasionally engages in activity / exercise.
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Introduction

 Diabetes mellitus is a big and growing problem, 
incurring a very high and over-increasing cost in society  
and has emerged as an epidemic worldwide. Lifestyle 
changes and urbanization appear to be an important 
cause of this problem, and are continuously increasing 

in this new millennium. WHO, International Diabetes 
Federation (IDF) (2017) state there are 415 million 
adults with diabetes. By 2040 it is estimated to increase 
to 642 million people. There are 1 in 10 adults with 
diabetes and as many as 46.5% are undiagnosed.(1) 

Indonesia ranks seventh of the world’s population 
affected by diabetes is 10,021,400. Every six seconds, 
There is one person died of diabetes. One of eleven 
adults have diabetes. Seven out of ten diabetics 
develop complications so that quality of life decreases 
and accelerates the occurrence of death(1). Diabetic 
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complications can be prevented by optimal glycemic 
control. Optimum glycemic control is essential. The 
evidence shows that in Indonesia the target of achieving 
glycemic control has not been achieved, mean HbA1c 
is still 8%, still above the desired target of 7%(2). The 
results of Santi and Oktaviana (2013) studies at Lidah 
Kulon Community Health Center Surabaya showed that 
most (38.9% of 69 DM clients) had mean random blood 
sugar levels more than 308,071 mg / dl) and most did 
HBA1C examination ≤ 5 times In a year(3). The lack of 
good glycemic control is attributable to the deterioration 
of the client’s physiological condition, the avoidance 
of preventive behavior. glycemic control can use The 
four pillars of DM control are exercise and regulation 
of diit (high and low carbohydrate), education and drug 
consumption(4).

Diabetes mellitus is a chronic disease that will 
be suffered for life. Uncontrolled Diabates mellitus 
makes the journey of complications of illness and death 
more rapid. Diabetes mellitus clients who experience 
complications become family burdens and have a 
high cost of care. By controlling blood sugar levels 
remained normal it is said that people with DM are 
controlled, so it is same with normal people. Clients 
become comfortable, safe, quality of life increases. The 
objectives of the study were: 1) To identify the suitability 
of blood sugar and HBA1C levels with DM therapy 
target and 2) to examine the implementation of self-
care management of Type 2 Diabetes Mellitus Client at 
Tambakrejo Community Health Center Surabaya.

Method

The type of research was descriptive. The study 
population was all DM type 2 clients who underwent 
treatment at Tambakrejo Community Health Center, 
Surabaya. The sample size was 30 people. The 
research variables were blood sugar and HBA1c, the 
implementation Self Care Management of Client DM 
type2. The research instruments used were: Result of 
fasting blood sugar level; HBA1C levels; Self-Care 
Management DM Questionnaire. Data analysis was 
done by descriptive 95% confidence level (α = 0.05)

Finding

Demographic Client DM Type2 at Tambakrejo 
Community Health Center, Surabaya

Table 1. Distribution of Sex and Employment 
Client DM Type 2 at Tambakrejo Community Health 
Center, Surabaya

Variable f %
Sex
-Male
-Female

6
24

20.0
80.0

Jumlah 30 100

Employment
1. Not Working
2.  Household
3. Civil Servants
4. Pension
5. Self-employed
6. Private
7. Trade

1
17
1
1
5
4
1

3.3
56.7
3.3
3.3
16.7
13.3
3.3

Total 30 100

Table 2. Distribution of Age and Duration 
of Illness in Client DM Type 2 at Tambakrejo 
Community Health Center, Surabaya

Variable Mean SD± 95% CI

Age (Year) 55.53 11.079 51.40 – 59.67

Duration of 
illness DM 
(Year)

5.70 3.664 4.33 – 7.07

The results of analysis in table 2 obtained the 
average age of DM Type 2 clients was 55.53 years (SD± 
11.079 years). From the interval estimation results it can 
be believed that 95% of the average age of DM Type2 
clients is between 51.40 to 59.67 years.

Result of analysis of Duration of illness DM type 
2 got average is 5.7 year (SD ± 3.664 year). From the 
interval estimation results it can be believed that 95% 
of the average duration of illness of DM Type2 clients is 
between 4.33 to 7.07 years.

Table 3. Complaints Perceived by Client  DM 
Type 2 at Tambakrejo Community Health Center, 
Surabaya

A Perceived Complaint f %
Blurry Eyes 6 20.0
Easy to tired, weak, sleepy 8 26.7

The extremities are stiff and numb 16 53.3

Total 30 100
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Table 3 showed that the problem of DM Type 2 clients 
was that most (53.3%) complained was the extremities 
(hands and feet) felt stiff and numb, there were small 
complaints of blurred eyes and tiredness, weakness and 
drowsiness, 20.0% and 26.7% respectively.

Fasting Blood Glucose and HBA1C Levels DM 
Type 2 Client

Table 4. Average Fasting Blood Sugar Level 
and HBA1C of Client DM Type 2 at Tambakrejo 
Community Health Center, Surabaya

Variable Mean SD± 95% CI

Lowest fasting blood 
glucose level (mg%) 149.80 52.936 130.03 – 

169.57

Highest fasting blood 
glucose level (mg%) 366.63 129.575 318.25 – 

415.02

HBA1C level 8.74 1.8139 8.063-9.417

Table 4 showed the lowest fasting blood sugar 
levels in DM type 2 clients of 149.80 mg% (SD ± 
52.936 mg%). From the interval estimation results it can 
be believed that 95% of the lowest fasting blood glucose 
levels of DM Type2 clients are between 130.03 mg% up 
to 169.57 mg%.

The results of the study showed the highest fasting 
blood glucose levels in DM type 2 clients of 366.63 
mg% (SD ± 129.575 mg%). From the interval estimation 
results it can be believed that 95% of the lowest fasting 
blood glucose levels of DM Type2 clients are between 
318.25 mg% to 415.02 mg%.

The result of measurement analysis of HBA1C 
content of DM type 2 clients was 8.74% (SD ± 1.81%). 
From the interval estimation result, it can be believed 
that 95% of the average HBA1C level was between 
8.06% to 9.42%.

Implementation of Personal Care Management of 
DM Type 2 Client

Table 5 Implementation of self Care Management Type 2 DM Client at Tambakrejo Community Health 
Center, Surabaya

Self Care Management  of client 
DM Tipe 2

Implementation
Total

Never Sometimes As Recommended often

f % f % f % f % f %

Check Blood Sugar Levels - - 4 13.3 14 46.7 12 40 30 100

Diit Control 1 3.3 9 30 11 36.7 9 30 30 100

Drug / Insulin Management - - 3 10 7 23.3 20 66.7 30 100

Activity / Sports 2 6.7 11 36.7 9 30 8 26.7 30 100

Health Re-Control - - 1 3.3 10 33.3 19 63.3 30 100

Table 5 shows that the implementation Self Care 
Management of Client DM Type 2 care mostly 66.7% 
had often been in accordance with the rules of therapy 
in drug or insulin management. Most (63.3%) also had 
frequent medical re-control to the doctor;

Implementation self care management of client DM 
type2 was almost partially (46.7%) as recommended 
in checking blood glucose level and there were 36.7% 

clients which had been recommended in control of their 
activity and activity.

Discussion

Implementation Self-Care Management of the client 
DM Type 2 at Tambakrejo Public Health Center at table 6 
results mostly 66.7% have often been in accordance with 
the rules of therapy in the management of medication or 
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insulin. Most (63.3%) have also frequently performed 
medical re-control to the doctor. Implementation self 
care management of client DM type2 is almost partially 
(46.7%) as recommended in checking blood glucose 
level and there are 36,7% clients which have been 
recommended in control of their activity and activity. 
This condition shows the self care management of client 
DM that is good.

But in fact the laboratory results are still found The 
lowest fasting blood sugar levels DM clients still have 
not achieved the target therapy of Diabetes Mellitus 
clients according to ADA (Fasting Blood Sugar 90-100 
mg / dl)(6). Table 5 shows that the lowest blood glucose 
level of client DM type2 in Tambakrejo Surabaya Public 
Health Center is 149.80mg% with estimated interval 
can be believed 95% of the average fastest fasting blood 
glucose level of DM Type2 client is between 130.03 
mg% Up to 169.57 mg%.

Measurement results Average HBA1C levels also 
have not met the Target of Diabetes Mellitus client 
therapy according to ADA (2010) is HBA1C Control 
<6.5%. In table 5 From the interval estimation result, it 
can be believed that 95% of the average HBA1C levels 
of DM Type 2 clients are between 8.063% to 9.417%.                                                                                                                                          
                                                                                                                                                                                                                               

Various complications can occur in this Diabetes 
Mellitus client include acute complications (Coma 
hypoglycemia, ketoacidosis, nonketotic hyperosmolar 
coma) as well as the development of chronic 
complications (Macroangiopathy, Microangiopathy, 
Neuropathy, Nephropathy, Retinopathy, Cardiovascular 
Disease).

Proven symptoms of micro and macrovascular 
chronic complications are seen in the complaints felt by 
DM Type2 clients in table 4 that most (53.3%) of the 
rigid and numb limbs are signs of peripheral neuropathy. 
A small percentage (20.0%) have retinopathy, ie blurred 
eyes. 

The presence of symptoms of stiff hands, numbness 
and blurry eyes indicate the presence of microvascular 
complications (neuropathy and diabetic retinopathy)
(7). The emergence of symptoms of fatigue, weakness, 
drowsiness that often disturb clients is a complaint due 
to chronic degenerative complications in blood vessels 
and nerves(8). The complaint is due to insulin deficiency 
or absence so that glucose can not enter into the cell. 

This causes the cells in a state of hunger, although blood 
glucose increases in the body. Glucose can not be used 
as energy.(9),(10)

These symptoms may be more severe if the mean 
condition of the highest fasting blood sugar levels 
experienced by DM clients by 366.63mg% is not getting 
the attention well (table 5). This condition should be a 
serious concern for the Health Team with families and 
DM clients to lower their blood sugar levels until they 
reach the therapeutic target so that clients avoid further 
complications.

The client DM type 2 at  Tambakrejo Community 
Health Center  Surabaya there are two risk factors of 
diabetes mellitus that can be controlled according to 
ADA that is ≥ 45 years old and there are parents who 
suffer DM. This condition is found in tables 2 and 3, the 
average age of DM Type 2 clients is 55.53 years (95% 
CI: 51.40 - 59.67) and there are 56.7% of DM Type 2 
clients who have suffered parents DM.

In Table 2 From the interval estimation results, it 
can be believed that 95% of the average duration of 
illness of clients DM Type2 at  Tambakrejo Community 
Health Center  Surabaya is between 4.33 to 7.07 years. 
This condition is dangerous for DM clients if they do 
not get good treatment can accelerate the damage of 
micro and macrovascular chronic complications.

In addition, other factors that affect the control of 
blood sugar levels other factors of education or family 
knowledge level. Table 1 shows that most (56.7%) are 
housewives and the average age factor of DM clients 
is 55.53 years. A person working as a housewife or 
an elderly has the limitation to understand adequate 
knowledge about DM including the ability to understand 
how to prevent further complications of DM.

It is very important to get special attention from the 
health and family team to perform optimal Glycemic 
Control. Diabetic complications can be prevented by 
optimal glycemic control through the four pillars of DM 
control, exercise and regulation of diit (high and low 
carbohydrate), education and drug consumption(2). Self 
care management DM in line with these include; Check 
blood sugar levels (Self Blood Sugar monitor), control 
diit, proper management of drugs / insulin, activity / 
exercise and check health regularly.
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Conclusion

The conclusions of the research are as follows: 1) 
Client DM type2 at Tambakrejo Community Health 
Center  Surabaya still has not reached Target Diabetes 
Mellitus Therapy according to ADA (Fasting Blood 
Sugar 90-100 mg / dl ; HBA1c <6.5%). The average 
lowest fasting blood sugar level was 149.80 mg% 
(95% CI = 130.03 mg% - 169.57 mg%). Average 
HBA1C levels were 8.74% (95% CI: 8.06% - 9.42%); 
2) Client DM Type 2 in Tambakrejo Community 
Health Center, Surabaya partly has often done self-care 
(management of drug / insulin use and health check 
control) as recommended. DM Type2 clients partially 
check blood sugar levels and control diits according to 
recommendation, and only a small part occasionally 
engages in activity / exercise.

Some of the suggested things are: 1) Families and 
clients should increase regular activity of DM Exercise 
to avoid complications and improve blood circulation. 
The client should also improve the knowledge of the 
control of diit as well as practice monitors and self-
blood glucose monitoring (self-monitoring glucose) 
to determine the development of diagnosis and 
management of diabetes mellitus therapy; 2) The nurses 
at health services should provide knowledge about 
exercise, control and exercise monitor and self-blood 
glucose monitor (self glucose monitor) for clients and 
families Diabetes Mellitus tipe2.
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Abstract

Introduction: Malaria is a disease caused by plasmodium which is transmitted by mosquitoes.. Malaria 
cases in Central Halmahera District during the period 2011 to 2018 amounted to 942. In 2011 there were 
444 cases (API: 8.56‰) and than decreased to 2 cases (API: 0.03‰) in 2018. Material & Methods:  This 
study aims describe annual trend of Malaria for 8 years, malaria pattern by age group, malaria incidence by 
sex, malaria incidence based on plasmodium species, malaria program interventions & villages stratification 
in Central Halmahera District for eight years in a descriptive manner using secondary data. Finding: 
Malaria incidences in Central Halmahera district has decreased every year from the High Case Incidence 
area category in 2011 to the Low case incidence area category in 2018. The incidence of malaria in Central 
Halmahera is dominated by men and is more common in adults most infections are caused by Plasmodium 
Falciparum. Conclusion: Intensive prevention efforts through MBS, IRS, and distribution of bed nets 
treated with insecticides can effectively reduce malaria. All villages in the Central Halmahera district are 
categorized of Low Case Incidence Area in 2018 and ready to be assessed for Malaria-free areas certified.
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Introduction

Malaria is one of the diseases transmitted by the 
bite of a female anopheles mosquito. genus plasmodia, 
family plasmodiidae(1). Malaria is one of the important 
health problems in the world. In general there are 4 
types of malaria, namely tropical, tertiana, ovale and 
quartana. there are more than 1 million people die each 
year worldwide couse of  malaria (2).

Most of malaria cases in the world are found in 
Africa by 90%, then in Southeast Asia as much as 7% 
and in eastern Mediterranean as much as 3%. Indonesia 
is one of ten countries in Southeast Asia that contribute 
to malaria cases. In 2016 Indonesia accounted for 9% 

of malaria cases in the Southeast Asian region with 161 
deaths(3).

North Maluku is one of ten provinces that greatly 
contributed the high rate of malaria morbidity in 
Indonesia in 2015. It ranked fifth after Papua, West 
Papua, East Nusa Tenggara and Maluku(4). Annual 
Parasite Incidence (API) of North Maluku Province in 
2015 amounted to 2.77‰(5).

North Maluku Province has 10 districts which are 
malaria endemic areas. Central Halmahera district is 
one of the districts in North Maluku Province which 
consists of 10 sub-districts, 11 Health centers & 61 
villages. Malaria cases in Central Halmahera District 
during the period 2011-2018 amounted to 942. In 2011 
there were 444 cases of malaria with an API of 8.56‰ 
then dropped to 2 cases with an API of 0.03‰ in 2018(6).

Materials and Method

This study provides distribution of malaria in 
Central Halmahera district for eight years. The study 
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was conducted in 2019 by using secondary data sourced 
from the malaria program report and profile of the 
Health Office of Central Halmahera District until 2018 
with a total of 942 cases. Data presentation consisted 
annual trend of Malaria for 8 years, malaria pattern by 
age group, malaria incidence by sex, malaria incidence 
based on plasmodium species, malaria program 
interventions & villages stratification.

Finding

Malaria Trend

The malaria incidence in Central Halmanhera 
district tends to decrease. The biggest decline occurred 
in 2011 to 2012. Central Halmahera Regency was 
categorized on the Hight Case incidence (HCI) area 
with Annual Parasite Incidence (API) of 10.93 ‰ in 
2011 and than decrease to the Low Case incidence (LCI) 
area since 2016.

Figure 1. Malaria Trend of Central Halmahera 

Pattern of Malaria Incidence based on Age Group 

Data on age groups in the Malaria Program report in Central Halmahera district are presented in the format of the 
District / City Malaria report (PCD 01). The format of this report presents 6 age groups namely 0-1 month intervals, 
2-11 months, 1-4 years, 5-9 years old, 10-14 years old, and ≥15 years old.

Table 1. Malaria Incidence by Age Group

Year

Age group

Total0-1 
moths

2-11 
moths

1-4 
years old

5-9 
years old

10-14 
years old

>15 
years old

2011 0 18 74 74 34 245 445

2012 1 5 25 18 10 113 172

2013 0 2 30 19 15 69 135

2014 0 6 18 12 8 56 100

2015 5 1 16 4 5 28 59

2016 0 0 0 2 1 8 11

2017 0 2 4 2 3 7 18

2018 0 0 0 0 0 2 2

Total 6 34 167 131 76 528 942

% 0.64% 3.61% 17.73% 13.91% 8.07% 56.05% 100.00%

Source: Health Office of Central Halmahera District, 2019
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Pattern of Malaria Incidence based on Sex

Table 2. Malaria Incidence by Sex

Years
Male Famale Total

n % n % n %

2011 261 59% 184 41% 445 100%

2012 108 63% 64 37% 172 100%

2013 80 59% 55 41% 135 100%

2014 61 61% 39 39% 100 100%

2015 42 71% 17 29% 59 100%

2016 6 55% 5 45% 11 100%

2017 10 56% 8 44% 18 100%

2018 2 100% 0 0% 2 100%

Total 552 60% 372 40% 924 100%

Source: Health Office of Central Halmahera District, 2019

The malaria incidence in Central Halmahera is dominated by male. The total incidence of malaria for eight years 
was dominated by men by 60%.

Figure 2. Proportion of  Malaria based on Sex

Pattern of Malaria Incidence based on 
Plasmodium Species

Malaria infections that occurred in Central 
Halmahera District during the 2011-2018 period were 
caused by 3 species of plasmodium with 4 types of 

infections, namely P.f, P.v, Po and mixed infections 
(P.mix) between P.f and P.v. Plasmodium Falciparum 
infection always dominates all cases every year and 
cumulatively for eight years in addition to 2016.
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Table 3. Malaria Incidence based on Plasmodium Species

Years

Species

P.f P.v P.o P.m Mix

n % n % n % n % n %

2011 250 56.18% 112 25.17% 1 0.22% 0 0.00% 82 18.43%

2012 102 59.30% 41 23.84% 0 0.00% 0 0.00% 29 16.86%

2013 80 59.26% 50 37.04% 0 0.00% 0 0.00% 5 3.70%

2014 81 81.00% 16 16.00% 0 0.00% 0 0.00% 3 3.00%

2015 37 62.71% 20 33.90% 0 0.00% 0 0.00% 2 3.39%

2016 2 18.18% 7 63.64% 0 0.00% 0 0.00% 2 18.18%

2017 15 83.33% 3 16.67% 0 0.00% 0 0.00% 0 0.00%

2018 0 0.00% 0 0.00% 0 0.00% 0 0.00% 2 100.00%

 Total 567 60.19% 249 26.43% 1 0.11% 0 0.00% 125 13.27%

Source: Health Office of Central Halmahera District, 2019

Intervention of the Malaria Program

The malaria control activities in Central Halmahera that are always carried out are indoor residual spraying 
(IRS), mass blood survey (MBS), and distribution of insecticide-treated mosquito nets (ITNs)

Table 4. Activities of IRS, SBM and ITNs in Central Halmahera District in 2011-2018

No year

IRS MBS ITN

House People 
protected

Pepople 
examined Positif Pregnant 

women Baby Household Total

1 2011 100 400 1.266 28 951 795 - 1.746

2 2012 795 3.755 - - 483 466 - 949

3 2013 648 3.500 850 7 557 512 2.050 3.119

4 2014 - - - - 122 114 2.800 3.036

5 2015 - - - - 292 327 - 619

6 2016 - - - - 72 54 17.752 17.878

7 2017 - - 690 - 36 45 14 95

8 2018 310 1.639 1.045 - 12 4 - 16

Total 1.853 9.294 3.851 35 2.525 2.317 22.616 27.458

Source: Health Office of Central Halmahera District, 2019

Stratification of Malaria by District and Village

Central Halmahera Regency consists of 10 sub-
districts. Each sub-district has a health center, with the 

exception of Weda Tengah sub-District where there are 
2 health centers, namely the Kobe Health Center and 
Lelilef Health Center(6).
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Table 5. API of Halmahera Tengah District in 2011-2018 based on Sub-district

No Sub-district 2011 2012 2013 2014 2015 2016 2017 2018

1 Weda Selatan 1.06 2.53 1.65 0.96 0.91 2.88 0.00 0.00

2 Weda 3.42 1.26 3.71 5.70 1.19 0.00 0.00 0.00

3 Weda Tengah 51.79 3.66 0.76 1.85 1.67 0.00 0.00 0.00

4 Weda Utara 1.10 1.47 0.45 0.00 0.24 0.00 1.48 0.00

5 Patani 6.65 6.65 4.08 3.46 0.46 0.87 1.92 0.00

6 Patani Utara 1.60 1.39 0.45 0.34 1.42 0.00 0.00 0.00

7 Gebe 19.32 8.83 12.12 3.49 3.28 0.00 0.00 0.39

8 Patani Barat 3.60 8.03 2.77 1.66 1.15 0.00 2.17 0.00

9 Weda Timur 0.00 0.00 0.00 0.00 0.84 1.96 1.96 0.00

10 Patani Timur 0.00 0.00 0.00 0.00 0.53 0.00 0.00 0.00

Source : Central Halmahera District Health Office, 2019

In 2011 there were 3 sub-districts which was categorized was the High Case Incidence area then declined to be 
1 sub-district in 2013 and 2014. All sub-districts in Central Halmahera District included the Low Case Incidence 
area since 2015. Weda Tengah Subdistrict mostly contributed malaria cases for 8 years with a proportion of 27.76%.

Figure 3. Proportion of Malaria in Central Halmahera in 2011-2018 based on Sub-district
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Discussion

Central Halmahera Regency consists of 10 sub-
districts and 61 villages. In this region there are 8 species 
of anopheles and 6 of them being malaria vectors. Many 
potential breeding sites such as lagun, river, former 
excavation, former cow footprints, coconut shells and 
the behavior of residents who like to be outdoors at 
night increases the risk of contracting malaria because 
anopheles mosquitoes tend to bite outdoors compared 
to in room(7),(8).

Malaria cases in Central Halmahera District 
experienced a sharp decline in 2011 to 2012 from 
444 cases (API 10.93‰) to 172 cases (API: 4.23‰). 
Decreasing cases malaria then gradually dropped to 
only 2 cases (API: 0.03‰) in 2018. Central Halmahera 
to be categorized low case incidence area because it is 
on API <1 per 1000 population since year 2016. Central 
Halmahera district is aligible to assessed for malaria 
elimination certification because it has API <1 for three 
consecutive years.

The 56.05% of malaria events in Central Halmahera 
district occur in adults. The prevalence of malaria in 
adults tends to be higher than children(9),(10). Malaria 
infection in adults will reduce productivity due to loss 
of workdays(11).

The incidence in the 0-1 month age group (0.66%) 
and 2-11 months (3.61%) indicates the possibility of 
congenital transmission from mother to fetus through 
the placenta and there is still a tendency for indigineus 
transmission because there are several number of babies 
were infected. Malaria infection in pregnant women 
results in a baby’s birth weight <2500 g(12).

Age groups of children other than babies consist of 
1-4 years, 5-9 years, 10-14 years. Age group 4-14 years 
is the age of compulsory school. malaria incidence in 
the age group of compulsory school is equal to 39.71%. 
The incidence of malaria will increase the number of 
absences of students which will have an impact on 
children’s achievement and intelligence(13).

The ratio of malaria incidence in Central Halmahera 
District between male and female was 1.5: 1. This 
difference is even greater in 2015 with the proportion of 
men at 71% and women at 29% or with a ratio of 2.5:1.

Malaria Parasites Examination is Examination 
of blood of patients suspected of malaria, both 
microscopically or Rapid Diagnostic Test (RDT)
(2). Someone is positive for malaria if found with 
Plasmodium sp. in his blood through a microscope or 
RDT(14).

There are 5 Plasmodium species in Indonesia, namely 
Plasmodium Falciparum (P.f), Plasmodium vivax (P.v), 
Plasmodium ovale (P.o), Plasmodium Malariae (P.m) 
and Plasmodium Knowlesi (P.k) which are found on the 
island of Borneo(1). In 2016 there were 63.64% of cases 
caused by Plasmodium Vivax infection and the else was 
caused by Plasmodium Falciparum infection and mixed 
infections (mix infection). Malaria infections in children 
and adult women are mostly caused by Plasmodium 
Falciparum or mixtures Plasmodium Falciparum and 
other Plasmodium(15).

IRS is an important activity with a cycle of 2 times 
a year to reduce the burden of malaria to the stage of 
elimination(16). In 2011-2018 IRS 10 villages and SBM 
were conducted in 12 HCI villages to break the chain of 
transmission. 

ITNs distribution in Central Halmahera is carried 
out in three method:  via routine immunization programs, 
examination of pregnant women and ITNs Campaign. 
This activity is carried out routinely every year, except 
for mass mosquito campaign activities which were in 
2013, 2014 and 2016. In 2017 there were 14 households 
that were given consideration because in areas that are 
at high risk of malaria transmission. In 2011-2013 there 
were 54 malaria cases in pregnant women and then it 
hasn’t been there since 2014 until now. Recommended 
interventions for controlling mosquito bites in at-risk 
populations and certain populations such as pregnant 
women, infants and families in endemic areas can be 
carried out by using insecticide-treated bed nets (ITNs), 
indoor residual spraying (IRS), preventive treatment 
in pregnancy, prevention treatment(3). The decrease of 
malaria cases in Central Halmahera is similar to that in 
several villages in sub-Saharan Africa. Observations 
conducted in sub-Saharan Africa by conducting a 25-
year data analysis found that a decrease in malaria cases 
occurred after the distribution of insecticide-treated bed 
nets(17).

Stratification of endemic malaria clustered villages 
and sub-districts is a high endemic area (HCI) with the 
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Annual Parasite Incidence (API) indicator >5/1000, 
moderate endemic/ Moderate case Incidence (MCI) with 
the Annual Parasite Incidence (API) indicator 1 -5/1000 
and low endemicity (LCI) with the Annual Parasite 
Incidence (API) indicator <1/1000 (18). In 2011 there 
were 12 HCI villages, then increased to 14 HCI villages 
in 2012, and subsequently decreased gradually until 
there were no HCI villages since 2015, even in 2018 all 
villages were at the LCI level.

In future studies more detailed analysis is needed, 
which is seen from various aspects such as the mobility 
of malaria sufferers, as the results of other studies on 
malaria in Maluku.(19) Mapping can also be arranged 
more complex, in this case research on malaria that has 
been done by Harming et al. in NTT can be used as a 
comparison(20).

Conclusion

The incidence of malaria in central Halmahera 
district tends to decline during the period 2011 to 
2018. In 2018 all villages in the Central Halmahera 
Regency are categorized as Low Case Incidence Area 
and eligible to be assessed for certification of Malaria-
free areas. Most malaria sufferers occur in adults and in 
male sex. Intensive preventive efforts carried out every 
year through SBM, IRS, and distribution of insecticide-
treated bed nets have successfully reduced malaria cases 
effectively. 

Source of Funding: authors 

Conflict of Fnterest: no.

Ethical Clerance: yes.

References

1. Arsin AA. Malaria. Makassar: Masagena Press; 
2012. 

2. MoH-RI. Technical Guidelines for Examining 
Malaria Parasites. Jakarta: MoH-RI; 2011. 

3. WHO. World Malaria Report 2017. Geneva: 
WHO; 2017. 

4. MoH-RI. Info-Datin Malaria 2016. Jakarta: MoH-
RI; 2016. 

5. Health Office of North Maluku Province. North 
Maluku Province Malaria Report in 2018. Sofifi; 

Health Office of North Maluku Province; 2019. 

6. Health Office of Central Halmahera District. 
Central Halmahera District Malaria Report. Weda: 
Health Office of Central Halmahera District; 2019. 

7. Overgaard HJ, Reddy VP, Abaga S, Matias 
A, Reddy MR, Kulkarni V, et al. Malaria 
Transmission after Five Years of Vector Control 
on Bioko-Island, Equatorial Guinea. Parasites and 
Vectors. 2012;5:1-14. 

8. MoH-RI. Special Research of Vectors & Reservoir 
Diseases Report in North Maluku. Jakarta; MoH-
RI; 2016. 

9. Jenkins R, Omollo R, Ongecha M, Sifuna P, 
Othieno C, Ongeri L, et al. Prevalence of Malaria 
Parasites in Adults and its Determinants in Malaria 
Endemic Area of Kisumu County, Kenya. Malar J. 
2015;1–6.

10. Gusra T, Irawati N, Sulastri D. Malaria in Tarusan 
Health Center and Balai Selasa Health Center on 
Pesisir Selatan District January-March 2013. FK-
UNAND J. 2014;3(2):234–237. 

11. Oluwatayo IB. Socioeconomic Burden of 
Malaria on Productivity of Rice Farmers in 
Rural Southwest, Nigeria. Mediterr J Soc Sci. 
2014;5(15):175–182. 

12. Singh, et al. Placental and Neonatal Outcome in 
Maternal Malaria. Indian Pediatrics. 2014;51. 

13. Ashton RA, Kefyalew T, Batisso E, Awano T, 
Kebede Z, Tesfaye G, et al. The Usefulness 
of School-based Syndromic Surveillance for 
Detecting Malaria Epidemics: Experiences from 
a Pilot Project in Ethiopia. BMC Public Health. 
2016; 

14. MoH-RI. Technical Guidelines for Examining 
Malaria Parasites. Jakarta: MoH-RI; 2011. 

15. Bloland PB, Boriga DA, Ruebush TK, Roberts JM, 
Oloo AJ, Hawley W, et al. Longitudinal Cohort 
Study of The Epidemiology of Malaria Infections 
in An Area of Intense Malaria Transmission II. 
Descriptive Epidemiology of Malaria Infection 
and Disease among Children. Am Soc Trop Med 
Hyg. 1999;60(4):641–648. 



1551        Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4                  

16. Maharaj R, Raman J, Morris N, Moonasar D, 
Durrheim DN, Seocharan I, et al. Epidemiology 
of Malaria in South Africa: From Control to 
Elimination. SAMJ. 2013;103(10):779–83. 

17. Färnert A, Yman V, Homann MV, Wandell G, 
Mhoja L, Johansson M, et al. Epidemiology of 
Malaria in a Village in the Rufiji River Delta, 
Tanzania: Declining Transmission over 25 Years 
Revealed by Different Parasitological Metrics. 
Malar J. 2014;1–12. 

18. MoH-RI. Guidelines for Conducting Surveillance 
and Malaria Information Systems. Jakarta: MoH-
RI; 2013. 

19. Sillehu S, Nugroho HSW, Umasugi MT, Saraswati 
LD, Ginandjar P. Malaria in Open and Closed 
Communities in Namrole, Buru Selatan District, 
Maluku Island, Indonesia. Indian Journal of Public 
Health Research and Development (IJPHRD. 
2018;9(2):220-225.

20. Kristina RH, Subekti S, Dachlan YP, Martini S, 
Nugroho HSW. Mapping the Model of Ecological 
Vegetation as Potential Malaria Habitats in 
a Malaria-endemic Region in Oesao Village, 
Kupang Regency, Indonesia. Indian Journal 
of Public Health Research and Development 
(IJPHRD). 2018;9(12):533-543.



Pharmacist’s Knowledge of Pulmonary Tuberculosis in a Cross 
Sectional Survey at Primary Health Care Centers in Surabaya, 

Indonesia 

Yuni Priyandani1,2, Abdul Rahem2, M. Djunaedi2, Umi Athiyah2, M. B. Qomaruddin3, Kuntoro3

1Doctoral Student, Faculty of Public Health, Airlangga University, 2Faculty of Pharmacy, Airlangga University, 
3Faculty of Public Health, Airlangga University

Abstract 

Objective: In Indonesia, tuberculosis (TB) cases rank third in the world. In 2017, East Java Province is 
ranked second with 48,323 total TB cases. Surabaya ranked first in East Java with 5,428 TB cases in 2016. 
Pharmacist could play an important role in antituberculosis drug therapy of TB patient. Pharmacist always 
begins to provide pharmaceutical care by making an assessment of the patient’s drug-related needs at the 
time. The pharmacist’s knowledge is fundamental to the implementation of pharmaceutical care. This study 
explored the TB-related knowledge of pharmacist at primary health care centers in Surabaya, Indonesia.  
Method: This cross-sectional study applied a questionnaire that was administered to a total of 63 pharmacists 
at primary health care centers in Surabaya, Indonesia. Data collection was carried out for 3 months from July 
to September 2018. The research instrument was in the form of questionnaire for pharmacists, consisting of 
questions on the characteristics of the diseases, drug characteristics, and patient characteristics knowledge. 
The data analysis using Statistical Product and Service Solutions (SPSS) version 18 for Windows. Results: 
The number of primary health care center pharmacists who did not perform pharmaceutical care was 
still high, ie. 37 (58.7%) from a total of 63 pharmacists. The knowledge of pharmacists regarding the 
characteristics of TB had the lowest value of 4.67 (46.67%) of the maximum value on the knowledge of 
antituberculosis drug characteristics and knowledge of patient characteristics. The topic of the question 
about the characteristics of TB includes the symptoms of tuberculosis, the classification of tuberculosis, 
the natural course of pulmonary tuberculosis, the nature of the acid-resistant bacilli, and the therapeutic 
response. Conclusion: The pharmacist’s knowledge regarding the characteristics of tuberculosis needs to be 
improved to support the pharmacist’s ability in pharmaceutical care for tuberculosis patients.
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Introduction

The World Health Organization (WHO) reports 
that tuberculosis (TB) is a single infectious disease that 
is more severe than HIV (Human Immunodeficiency 

Virus) infection and is still one of the top ten causes 
of death in the world in 2017.(1) TB is still the highest 
priority in the world and is one of the goals in the 
Sustainability Development Goals (SDGs). The vision 
that is built on this disease is that the world is free from 
TB, zero death, and there is no disease and suffering to 
someone caused by TB. TB is growing rapidly in people 
living in poverty, marginalized groups, and vulnerable 
populations.(2)

Globally, in 2017 there were 10 million people 
suffering from TB with 5.8 million of the patients were 
male, 3.2 million female, and 1 million children. There 
are many cases of TB in all countries with 90% of TB 

DOI Number: 10.5958/0973-9130.2019.00522.X 



1553        Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4                  

cases suffered by adults over the age of 15 years and 9% 
of TB cases suffered by people with HIV. In Indonesia, 
TB cases rank third in the world. The biggest TB cases 
in the world are in India 27%, China 9%, Indonesia 8%, 
Philippines 6%, Pakistan 5%, Nigeria 4%, Bangladesh 
4%, and South Africa 3%. These eight countries, and 
22 other countries, are included in 30 countries with a 
high burden of TB, comprising 87% of TB cases in the 
world. A total of 6% of TB cases in the world also occur 
in Europe 3% and America 3%.(1)

Of the total TB cases in 2017 in all provinces in 
Indonesia, it turns out that East Java Province is ranked 
second with 48,323 total TB cases after West Java 
Province with 78,698 TB cases.(2) Surabaya ranked first 
in East Java with 5,428 TB cases in 2016.(3),(4) Therefore, 
this study was conducted in the city of Surabaya.

The government’s role in controlling TB disease is 
indicated by the provision of Fixed Dose Combination 
(FDC) antituberculosis drugs at each primary health 
center in Indonesia. The primary health care center is 
the first level health service for the people in Indonesia.
(5),(6) According to Republic of Indonesia Government 
Regulation number 51 of 2009, drug is one of the 
pharmaceutical preparations.(7) The prescription 
management and service of medicine is one of the 
pharmaceutical jobs carried out by pharmacy personnel, 
ie. the pharmacists and pharmaceutical technical 
personnel.(8),(9) Active role of health workers, including 
pharmacists, is needed for the successful management 
of TB(8) Pharmacy is defined as the art and science of 
preparing and dispensing medications and the provision 
of drug-related information to the public. The American 
Pharmacists Association describes the pharmaceutical 
mission by providing services to the community as 
the profession responsible for the appropriate use of 
medications, devices, and services to achieve optimal 
therapeutic outcomes.(9) 

Pharmaceutical care is a philosophical foundation 
in the responsibility of drug therapy by pharmacists to 
improve the life quality of the patients.(10) Pharmaceutical 
care is defined as the the responsible provision of drug 
therapy for the purpose of achieving definite outcomes 
that improve a patient’s quality of life.(11) Pharmaceutical 
care is the relationship between therapeutic 
communication between pharmacists and patients(12) 
to meet the needs of the patients related to drugs 
(drug-related needs) identified by pharmacists through 

information seeking related to disease characteristics, 
drug characteristics, and patient characteristics.(13) 
Pharmacist always begins to provide pharmaceutical 
care by making an assessment of the patient’s drug-
related needs at the time. During the pharmaceutical 
care process, the pharmacist provides education about 
the rules for taking medicines which include indications, 
effectiveness of drugs, safety of taking medication, 
and the patient’s compliance.(13) The achievement 
of pharmaceutical care is indicated by the patient’s 
expression of response which includes the patient’s 
understanding of drug use, the patient’s expectations 
for treatment effectiveness, the patient’s concerns for 
treatment safety and the patient’s compliance behavior 
to drug therapy regiment.(12),(13),(14) Implementation of 
pharmaceutical care is done through giving counseling 
to patients. The pharmacist’s knowledge is fundamental 
to the implementation of pharmaceutical care. 

In private retail pharmacies in Dera Ismail Khan 
City, Pakistan, knowledge of professionally qualified 
staff about TB seemed sufficient to identify presumptive 
TB patients. However, their knowledge about National 
Tuberculosis Control Programme’s (NTP) and 

Directly Observed Treatment Short-Course 
(DOTS) was poor, and referral practices to NTP and 
DOTS centers were suboptimal. Almost 66% of the 
pharmacy staff did not know multi-drug resistance 
TB as a consequence of improper treatment.(15) Other 
cross-sectional study applied a questionnaire that was 
administered face to face using smartphones with one 
pharmacy worker at each of 45 randomly selected 
pharmacies in the El Agustino district of Lima, Peru. 
The pharmacy worker’s knowledge was adequate. 
However, workers had important knowledge gaps and 
myths regarding prevention of TB transmission. Most 
pharmacy workers (77%) reported they would send a 
client with a history of cough for more than two weeks 
to a healthcare center, while 23% reported they would 
offer them antitussive medication or antibiotics.(16) 
Other studies at 20 primary health care centers and 
pulmonary hospitals in Yogyakarta City, Indonesia, 
showed that the role of pharmacists in providing 
counseling to TB patients was still not optimal because 
the role of pharmacists was limited to the preparation of 
antituberculosis drugs while many antituberculosis drug 
therapy counseling was carried out by nurses.(17) Based 
on this background, this study explored the TB-related 
knowledge of pharmacist and was to determine the 
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profile of the implementation of pharmacists counseling 
to tuberculosis patients at primary health care centers in 
Surabaya, Indonesia.

Materials and Method

Research permit were submitted to Surabaya City 
Health Service and the permit was obtained on July 
6, 2018 for research data collection for three months 
starting July 2018 until September 2018.

This study was an observational analytic study 
using cross-sectional design with analysis unit of all 
pharmacists in primary health care center in the city of 
Surabaya. Data collection is carried out for 3 months 
from July to September 2018. Data source of this 
research was primary data, ie the data collected by the 
researchers based on the results of the study. The study 
population was all pharmacists who served on 63 primary 
health care center in the Surabaya City during the study 
period. The study sample was a total population of 63 
primary health care center pharmacists. The inclusion 
criteria for pharmacist respondents are pharmacists who 
work permanently at the primary health care center, 
willing to fill out a questionnaire and informed consent. 
The questionnaire was independently developed based 
on the literature. The research instrument was in the 
form of questionnaire for pharmacists, consisting of 
questions on the characteristics of the diseases, drug 
characteristics, and patient characteristics knowledge. 
The topic of the question about the characteristics of TB 
includes the symptoms of tuberculosis, the classification 
of tuberculosis, the natural course of pulmonary 
tuberculosis, the nature of the acid-resistant bacilli, 
and the therapeutic response. The topic of the question 
about the characteristics of antituberculosis drug 

includes administrative aspects, pharmaceutical drug 
aspects, and clinical aspects of the drug. Administrative 
aspects of medicine includes drug identity, patient’s 
identity, doctor’s identity. Pharmaceutical drug aspects 
includes active ingredient, dosage form, strength of 
drug, routes of administration, how to take medicine, 
duration of therapy, storage, stability, combination of 
antituberculosis drugs. The clinical aspects of the drug 
are indications for medication, the mechanism of action 
of the drug, dosage, time to take medicine, drug side 
effects, symptoms of drug allergy, drug interactions, 
and contraindication. Patient characteristics are the 
characteristics of tuberculosis patients and the patient’s 
medical conditions related to the characteristics of 
antituberculosis drugs, namely the biological aspects 
(body weight), psychological aspects (perception, 
motivation), sociocultural aspects (education), and 
spiritual aspects (health recovery desires). The method 
of measuring the knowledge questionnaire is that each 
correct answer is worth 1 and the wrong answer is 0. 
The total value with this data ratio scale is the value of 
knowledge from the pharmacist. Data analysis of the 
study was carried out using SPSS for Windows. 

Findings

Of the total 63 pharmacist respondents who served 
in the primary health services, 26 (41.27%) pharmacists 
prepared TB drugs with pharmaceutical care counseling, 
16 (25.40%) pharmacists only prepared TB drugs 
without care, and 21 (33.33%) pharmacists not preparing 
TB drugs or pharmaceutical care because it was done 
by other health workers. Based on this mapping, it was 
concluded that 37 (58.73%) pharmacists did not provide 
pharmaceutical care for tuberculosis patients at the 
primary health services.

Table 1. Demographic data of primary health care center pharmacist respondents

Characteristics of pharmacist Frequency (%)

Sex
- Female
- Male

54 (85.71%)
9 (14.29%)

Age
- 21 – 30 years
- >30 – 40 years
- > 40 – 50 years

19 (30.16%)
41 (65.08%)
3 (4.76%)
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Occupation other than in the health service
- Pharmacist in charge of a pharmacy
- Pharmacist in a pharmacy
- Non-pharmaceutical
- None

2 (3.17%)
8 (12.70%)
8 (12.70%)
45 (71.43%)

Type of practices in the health service
- TB drugs preparation with pharmaceutical care counseling
- TB drugs preparation without pharmaceutical care counseling
- No TB drugs preparation and no pharmaceutical care counseling

26 (41.27%)
16 (25.40%) 
21 (33.33%)

Table 2. Knowledge of primary health care center pharmacists related to pharmaceutical care

Pharmacist’s Knowledge Achievement Score (N=63) Maximum Knowledge 
Score

Percentage

Min. Max Mean SD

Characteristics of TB Disease 1 8 4.67 1.55 10 46.67%

Characteristics of TB Drugs 5 17 11.67 2.81 20 58.33%

Characteristics of The Patients 0 10 7.00 1.81 10 70.00%

Mapping in this study showed that the average knowledge of the pharmacists regarding the characteristics of 
tuberculosis had the lowest value of 4.67 or 46.67% of the ideal maximum knowledge, so the improvement of the 
pharmacist’s knowledge is necessary.

Discussion

Pharmaceutical care is the relationship between 
therapeutic communication between pharmacists 
and patients(12) to meet the needs of the patients 
related to drugs (drug-related needs) identified by 
pharmacists through information seeking related to 
disease characteristics, drug characteristics, and patient 
characteristics.(13) Implementation of pharmaceutical 
care is done through giving counseling to patients. The 
pharmacist’s knowledge consisting of questions on the 
characteristics of the diseases, drug characteristics, and 
patient characteristics knowledge, is fundamental to the 
implementation of pharmaceutical care.

Knowledge on the characteristics of tuberculosis 
consists of symptoms of the disease, classification of 
diseases, natural course of pulmonary tuberculosis, 
the nature of acid-resistant bacilli, and therapeutic 
response. Symptoms of the disease includes Coughing 
up phlegm for more than 3 weeks, sweating at night, 
and losing weight. Classification of tuberculosis can be 
differentiated according to infected body organs, based 
on the results of examination of acid-resistant bacilli in 

microscopic phlegm, and a history of antituberculosis 
drug treatment. The natural course of pulmonary 
tuberculosis (TB) in humans consists of four stages 
including the stages of exposure, infection, illness and 
death due to tuberculosis. The intensive therapeutic 
response of antituberculosis drugs with drugs taken 
daily will soon occur in the form of an improved fever 
within 1-2 weeks, the frequency of coughing decreases 
in one month, improvement of x-ray image in 3 months, 
and the presence of sputum conversion.(5),(6)

The improvement of the pharmacist’s knowledge 
regarding the characteristics of tuberculosis is 
necessary. However, pharmacists also need to optimize 
the knowledge of patient characteristics. Patient 
characteristics are the characteristics of tuberculosis 
patients and the patient’s medical conditions related 
to the characteristics of antituberculosis drugs, namely 
patient’s body weight for determining the amount of 
drug taken, patient’s perception of the suitability of the 
drug with the patient’s disease, giving an explanation 
of drug therapy regimen according to the patient’s 
education level, and explore patient spiritual information 
for health recovery.

Cont... Table 1. Demographic data of primary health care center pharmacist respondents
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Conclusion

The number of primary health care center 
pharmacists who did not perform pharmaceutical 
care was still high, ie. 37 (58.7%) from a total of 63 
pharmacists. The pharmacist’s knowledge influences 
the pharmacist’s ability to perform pharmaceutical 
care to tuberculosis patients. The average value of the 
pharmacist’s knowledge regarding the characteristics of 
tuberculosis had the lowest value of 4.67 or 46.67% of 
the ideal maximum knowledge, so the improvement of 
the pharmacist’s knowledge is a necessity.
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Abstract

Several studies have report that a percolation test suits are required for planning permissions for all proposed 
new homes which do not have access to public mains. A percolation test is a test to determine the water 
absorption rate of soil in preparation for the building of a septic drain field (leach field) or infiltration basin.
percolation testing is simply observing how quickly a known volume of water dissipates into the subsoil of 
a drilled hole of known surface area. Percolation tests are conducted through experimental activities in the 
field as the area planned in the catchment area. Experiments were performed to determine the soil’s ability 
to pass water expressed in minutes per inch. In general the percolation test is done manually with numerical 
scale observation. The problem so far is the difficulty of determining the limit of water level in the test 
hole because it is based on visual and wet-looking tools as a hint of water level position. Researchers see 
opportunities to create new tools. This exciting research is followed up by creating another tool model named 
“Digital Percolation Meter” which results can be read directly on the monitor screen. Research through field 
experiment aims to produce a digital measuring instrument that works electrically and used as a means of 
measuring soil absorption that has not been in the market. Implementation of the device test carried out 
directly through percolation tests such as procedures that have been used, namely preparing 6 holes as deep 
as 60 cm and saturated through filling holes with water for 24 hours. This way to get the condition of the land 
as if it was like the condition at the height of the rainy season. The measurement result of Percolation Meter 
Digital is compared with the result of measurement of manual percolation test method that has been used, 
to get the number of soil impregnation. Both measurements were analyzed through the AUC curve. Testing 
data delivery time (ON) at different levels of recharge levels conducted at a height of 1 inch, 3 inch and 5 
inch, the researchers put the initial sensor at the top. Then the timing results compared to using stopwatch 
as gold standart. Results from time data submissions show in 5 Inch and 3 inch has 100% sensitivity, and in 
1 Inch level has 98%. Lower limit water level sensor using infrared and photodiode. Testing data delivery 
time is completed at different levels of recharge levels conducted at the level of 5 inch, 3 inch and 1 inch, 
Researchers put the sensor level water sensor at the bottom. The result show in 5 inch have 98% sensitivity, 
3 inch has 96% and 1 inch has 92% Sensitivity. 

Keywords: Percolation, Soil, absorption time, Water Level

Introduction

Percolation Test is a method of measuring the 
power of soil absorption to obtain percolation rate in an 
area that will be used as infiltration. The percolation test 
is carried out through experimental activities in the field 
as the planned area for a recharge area, ie an experiment 
conducted to determine the soil’s ability to pass water 
expressed in units of minute per inch (minute / inch)(1). 

The problem in the trial is the difficulty of 
determining the limit of the water level in the test hole 
because it is based on visual and wet-looking tools as a 
water level position. The wet sections are still influenced 
by the capillary system of objects used as a measuring 
instrument so that it still contains the risk of error. 
Required tools that can help the accuracy and ease in the 
process of measurement that until now does not exist.
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Percolation Meters in the form of tubes still have 
weaknesses if the meter does not concentrate on 
watching the water level drop on the monitor tube, so 
it needs to develop better tools and work automatically. 
Digital Percolation Meters in the study are designed to 
facilitate their use as soil remapping devices so they 
can be used as a tool to assist in the measurement of 
absorption numbers in the field and automatically. 
The result of digital percolation is read on the monitor 
screen. Digital Percolation Meter is a new tool that has 
not existed so far. 

Research conducted by san ming ke and hau Ding 
Ku in 2012 under the title “Research on percolation 
model and criticality of seismicity” has developed 
analog percolation technique to transmit time monitoring 
information still using stopwatch. The system only 
monitors water absorption and records it manually 
only(3).

Subsequent research was conducted by Dubber 
D and L Gill and in 2013 made a study entitled “EPA 
research options for low-percolation sites” that led 
to a percolation system on slowly groundwater soil 
with manual monitoring. This system will monitor 
percolation continuously to monitor the movement of 
the soil with slow percolation(7).

By looking at other percolation system opportunities 
that have been further developed by Legger researchers 
in 2014 taking a research entitled “Percolation and 
Universal Scaling in Composite Infiltration Processing” 
introduced a percolation system to perform universal 

data analysis. Two devices are used into the ground area 
to create a percolation system(5).

With the limitations on the percolation system that 
is only developed manually on one time monitoring 
alone, then in this study, researchers will make a Digital 
Percolation Meter. Digital percolation meter can detect 
soil absorption in real time and send information to 
microcontroller system. Digital Percolation meter not 
only monitors the conditions of the recharge time but 
also gives a decision when the system should stop so that 
the time of soil absorption can be known with certainty. 

Materials and Method

The percolation process is the process of moving 
water through the soil profile due to gravitational 
forces. Calculation of time data to calculate 
automatically when water starts to drop digitally using 
arduino microcontroller system. Arduino Uno is a 
microcontroller based board on ATmega328. Arduino 
Uno is built from every component needed to support the 
function of a microcontroller. Arduiono microcontroller 
system uses two sensors. This first sensor is used to set 
the start time to be calculated when the water starts to 
drop from the starting point until the time will stop at the 
last point indicated on the second sensor when the water 
has decreased. The sensor will detect the movement of 
water into the ground through the cracks and pores of the 
soil and rocks towards the groundwater level. When the 
second sensor then the water can move due to capillary 
action or water can move vertically or horizontally 
below the soil surface until the water reenter the surface 
water system see in figure 1 (A).

 Figure 1. The Design 
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The experiment was carried out in a location to be used 
as a recharge area by making 6 holes with a diameter 
of 10 - 30 cm or a cube with a side of 10 - 30 cm as 
deep as 60 cm with a distance between holes 100 cm as 
shown in the figure 1 (B).

The decrease of water in the test hole after 12 - 24 
hours of water baiting remains, then the water level is 
increased to 15 cm above the surface of the gravel and 
then calculated the time required to absorb water 1 inch 
up to the last experiment, since the last result is used 
as reference Determination of the amount of absorption 
rate.

Benefits of percolation research of digital meters 
as soil catchers can be used to measure soil absorption 
values in the field. In addition to measuring soil recharge 
rates it also makes it easier for construction workers to 
determine the value of soil recharge to be constructed. 
This soil recharge value is used as one of the decisions 
to establish a building.

Findings

The water level circuit design uses infrared and 
Photodiode modules that use standard infrared protocols 
and a voltage requirement of 3.3 V. Photodioda is an 
easy-to-use SPP (Serial Port Protocol) module for serial 
wireless communications converting serial port to 
Bluetooth. Infrared uses bluetooth modulation V2.0 + 
EDR (Enchanced Data Rate) 3 Mbps by utilizing radio 
wave frequency 2.4 GHz.

The signal conditioning circuit is output after the 
capacitor. The output signal after the capacitor is at the 
ground point, because the signal has passed the high 
pass filter circuit and passed through the capacitor. 
The function of the high pass filter circuit is to pass 
the frequency above the cut off frequency (0.7 Hz) and 
suppress the amplitude of the frequency below the cut 
off. The function of the capacitor is to hold DC signals 
(DC blocking), so that the DC voltage that appears along 
with the censorship results can be suppressed. Output 
that comes out of the sensor still can not be determined 
results of infrared censorship, it needs to be strengthened 
in order to be legible.

Notch Filter circuit module is a filter that has 
characteristics will hold the signal with a frequency 
corresponding to the cut off frequency of the circuit 
and will pass signal with frequency outside the cut off 

frequency of the filter circuit either below or above the 
cut off frequency of the filter circuit.

Figure 2. The Output

Software design Serial data transmission. Serial 
data transmission is used to see if the data transmission 
speed capability can match the connected hardware. 
This affects the results of sending data serially. 

To use the serial communication function it must 
initialize first that the default serial starts with baudrate 
9600 on the Rx / PD0 and Tx / PD1 pins by adding the 
script; Serial.begin (9600);

To transmit data is used function Serial.print () 
/ transmit data on pin Tx / PD1 microcontroller to Rx 
Bluetooth and to receive data using Serial.read () / receive 
data from Tx bluetooth pin to Rx / PD0 microcontroller. 
With the amplitude still difficult to comparator then the 
signal is reinforced to be more sensitive. 
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Figure 3. FFT Soleus Muscle in 3 Cm heel

Data Reception software design Creating a 
connection path with InputStream to insert or store 
data in byte data. InputStream function of entering the 
received byte data through bluetooth. MmInputStream 
as a variable that will later to accommodate data from 
tmpIn. The connection path using the bluetooth device 
is declared with the BluetoothSocket function. TmpIn 
(InputStream tmpIn = null) is a variable from InputStream 
to set the path of tehubungnya sensor device to receive 

byte data. TmpIn (tmpIn = socket.getInputStream ()) 
will be used as a temporary device to get / hold the byte 
data that has been entered on InputStream.

If there is already data or value, then the data in 
tmpIn will be stored on mmInStream variable that 
has been specified above (mmInStream = tmpIn) to 
be processed in processing convert data byte into data 
string for data can be displayed.

Discussion

Analysis percolation meter research uses two water 
level sensors that are level sensors to initiate calculations 
and level sensors for stopping water levels. The Water 
Level Sensor starts this calculation which will then read 
the initial time value of the existing water level. Excess 
use of infrared water level sensor and Photodioda is a 
small form with a high level of accuracy. Additional 
circuit using SMD chips. These chips are selected 
because they have several advantages such as the form 
of a small chip, lightweight, low power.

Figure 4. Top View and Data Time

The stopwatch is used as a standard Gold on the 
water reduction from the top-level sensor to the lower-
level sensor on the digital meter percolation system. 
The data will be compared between the data received 
in the module display with the data transmitted to the 
microcontroller. At the same time data is also viewed 
using Stopwatch.

Testing data delivery time (ON) at different levels 
of recharge levels conducted at a height of 1 inch level, 
3 inch and 5 inch, the researchers put the initial sensor 
at the top. Then the timing results compared to using 
stopwatch as gold standartnya. The results of time data 
transmission can be seen in the table 1.
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Table 1. Set Data Time On Condition 

Test Data ON Level
5 inch

Level
3 inch

Level
1 inch

Stop watch (GS) 50 50 50

Data Time On 50 50 49

True Positive 50 50 49

False Negative 0 0 1

False Positive 0 0 0

Sensitivity (%) 100 100 98

From the results of table 1 it appears that the 
sensitivity at Level 5 inch is worth 100%, then after the 
level is lowered to 3 inch the sensitivity value remains 
100%. At the water level lowered to 1 inch the sensitivity 
value drops to 98%. 

Table 2. Set Data Time Off Condition

Test Data Off Level
5 inch

Level
3 inch

Level
1 inch

Stop watch (GS) 50 50 50

Data Time On 49 48 46

True Positive 49 48 46

False Negative 1 1 3

False Positive 0 1 1

Sensitivity (%) 98 96 92

Table 2 shows that the sensitivity of lower level 
sensor at 5 inch level is 98%, then after the distance is 
lowered to 3 inch the sensitivity value decreases to 96%. 
At a distance lowered to 1 inch the sensitivity value 
drops to 92%. 

Conclusion

Design Digital Percolation Meter has been tested 
began to recharge using water-level sensor infrared-
photodiode to detect any changes in water level in the 
recharge tube. Performance is reviewed by looking at the 
ability of a digital meter percolation system to be able 
to start calculating the time sent to the microcontroller 
system appropriately. The sensitivity is indicated by 

the ability of the program to display the data start time 
recharge and its changes because of the decrease of 
water level in the recharge tube. The program averages 
99% that the on time data can be sent and received by the 
digital percolation system well. The average program is 
95.4% that the off time data can be sent and received by 
the digital percolation system well.

Recommendation: The soil percolation test is still 
the most practical way to obtain a quantitative indication 
of the hydraulic conductivity of the subsoil.  As such, it 
will remain a significant aspect of overall site and soil 
assessment practices into the foreseeable future. Thus, 
the ability to perform a percolation test in a manner that 
provides accurate and repeatable results is of paramount 
importance for any person engaged in the practice of 
evaluating soils and sites for future construction or 
development.
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Abstract

Glycemic Index have relevance in the regulation of blood glucose with different glycemic response 
variables that are useful for T2DM. This study aims to determine glycemic response variables, including 
Peak of Blood Glucose Level (PBGL), Time of Peak Blood Glucose (TPBG), Maximum  Increase of Blood 
Glucose (MIBG), 2-hours of Postpandrial Blood Glucose (2hPPBG)  and  Incremental Area Under Glucose 
Curve (IAUC) of Indonesian local food with staple food dishes based on red rice by different preparation 
process and composition of menus recipes standard, energy and macronutrient, the total dietary fiber (TDF), 
glycemic index (GI) and glycemic load (GL). The subjects were 5 men and 5 women with type-2 diabetes 
mellitus (T2DM). They consumed six types of menus on separate occasions in random order after overnight 
fasting. There were differences in all glycemic response variables with reference food, except for the TPBG. 

Keywords: Glycemic response, Red rice, Indonesian local foods, T2DM.

Introduction

GI is defined as IAUC that describes the blood 
glucose response after consuming carbohydrate (50 or 
25g) from the equivalent food test relative to reference 
food.(1) GI foods have relevance in regulating blood 
glucose with different peak levels over time. GL is 
associated with different CHO content available in 
foods that can cause a different blood glucose response 
even though there is no significant difference in the 
number of carbohydrates.(2) Low GI and GL have the 
effect of inhibiting the development of chronic diseases 
because it is digested and absorbed slowly leading to 
slower increases in blood glucose, increasing glycemic 
control and insulin sensitivity thereby reducing the risk 
of cardiovascular disease and T2DM.(3) 

GI in red rice is low (46±7.7).(4) Red rice is 
intentionally consumed together with its aromatic skin 
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to get more nutrients and fiber. Natural oils, essential 
fats, fiber and 95% minerals consisting of iron, sodium, 
potassium, zinc, manganese, magnesium, selenium, 
phosphorus and molybdenum are found in the epidermis 
of red rice. The inside of red rice contains protein (9.9%-
14.0%)(5), carbohydrates (73.73%-79.27%)(28) and fat 
(2.2%-3.7%).(6) The levels of fiber is 3.5 times that of 
white rice,(7) in 100g red rice contained 13% of fiber. 
This fact provides an effect that limits the palatability 
of red rice.(8) The bioactive components of red rice from 
the total phenol and flavonoid levels (anthocyanins 
and proanthocyanidins) concentrated in red rice bran 
layer are antioxidants and inhibitor of α-amylase and 
α-glucosidase.(9),(10) 

The objective of this study was to evaluate the 
effect of glycemic response variables, including: PBGL, 
TPBG, MIBG, 2hPPBG, and IAUC based on the 
composition of energy and macronutritient, total dietary 
fiber, GI and GL from various processes and recipe 
standards for popular Indonesian local food menus 
that use red rice as a staple food and other biological 
products potentially antidiabetic on T2DM.

Method

This study involved 5 women and 5 men with 
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T2DM, only used a normal dose of oral hypoglycemic 
agents without insulin or only diet during the study 
period. Six types of Indonesian local food menus 
using red rice staple foods and potentially antidiabetic 
biological products that are different in the preparation 
process and composition of the recipes standard used for 
testing: 1) Steamed rice and tomato juice; 2) Fried rice, 
dragon fruit, and lemon drink; 3) Roasted rice, guava 
smoothies, and green bean drinks; 4) Manado porridge, 
green banana fruit, and lemongrass ginger drink; 5) 
Cake rice gado-gado, and cinnamon drink; 6) Noodles, 
avocado smoothies, and mulberry leaf tea. 

The composition of energy and macronutrients, 
total dietary fiber, GI, and GL of test foods on a per-
100g. Protein and fat were analyzed by AOAC-2005 and 
total dietary fiber was analyzed by enzymatic methods. 
Reference foods are prepared from 50 g of glucose 
dissolved in 240 ml of water.

Subjects were tested on seven separate occasions. 
After 12 hours of fasting overnight, fasting blood 
glucose was measured twice, and the average of the two 
recorded values. Subjects were randomly assigned to 
one of the test food package menus with 240 ml of water 
within 15 minutes.

Subjects still did not carry out moderate to severe 
activities during the two-hour study period and 
completely their studies. Subjects with acarbose took the 
drug during the second feed of the tested food. Subjects 
with glibenclamide or glimepiride, took the drug 30 
minutes before consuming the tested food while those 
using metformin took the drug at the end of the tested 
food consumption. Blood samples were taken from 
finger punctures before consumption from the tested 
food, then continued to 15,30,60,90 and 120 minutes.

IAUC calculation was performed geometrically by 
ignoring the area below the baseline(3). Formula of GI 
was: (IAUC for test foods containing 50g carbohydrate/
IAUC standard food with the same carbohydrate 
portion)×100. Formula of GL was: (GI test food×number 
of carbohydrates in the test portion of food (g) 100). GI 
and GL were taken as the average of all subjects. GI 
classification was: low (1-55), moderate (56-69), high 
(≥70). GL classification was: low (1-10), moderate (11-
19), high (≥20).(11)

The effect of the glycemic response variable was 
analyzed using Anova and the post hoc Duncan. The 

differences in the glycemic response was tested using 
paired t test. 

Findings

The red rice were different in the serving size 
(p=0.000), energy (p<0.05), macronutrient (p<0.05; 
p=0.000), total dietary fiber, GI and GL (p=0.000). 
Except the 0th minute, the blood glucose at 30,60,90 
and 120 minutes were differed after consuming each 
menu (p-value=0.000). 

Glucose consumption of carbohydrates 50g 
produces glycemic responses (mean±SD) PBGL, TPBG, 
MIBG, 2hPPBG and IAUC in T2DM subjects (Figure 
1 to 5). PBGL, MIBG, 2hPPBG and IAUC differed 
significantly in all types of red rice menus (p=0.000) 
with reference food. TPBG all types of red rice did not 
differ significantly. Mean±SD TPBG was in the range of 
60.86±5.03 minutes.

Figure 1. Mean of PBGL (***p=0.000)

Figure 2. Mean of TPBG (ns= not significant)
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Figure 3. Mean of MIBG (***p=0.000)

Figure 4. Mean of 2hPPBG (***p=0.000)

Figure 6. Mean of IAUC (***p=0.000) 

Steamed rice, fried rice and cake rice produce the 
lowest PBGL (<180mg/dL) and 2hPPBG ≤140 mg/
dL, the range of TPBG of the steamed rice = 66±13.0 
minutes and the range of TPBG of the fried rice and 
cake rice = 60±0.00 minutes. 

Discussion

The combination of several foods related to the 
quality and quantity of digestible carbohydrates, 
methods of food preparation, level of gastric emptying 
and the presence of other nutrients in food, such as fiber, 
fat, and protein can affect the reduction in postprandial 

glucose peaks.(12),(13),(14) 

PBGL, IAUC, and TPBG can be an estimate of the 
occurrence of potential replication.(15) Low GI foods 
produce better postprandial glycemia because they 
increase blood glucose gradually which in turn reduces 
postprandial levels of intestinal hormones and insulin 
thereby suppressing the concentration of free fatty acids 
and counterregulatory hormone responses.(16),(17)  

The results indicate that red rice as a staple food in 
various forms and recipe produces various energy and 
macronutrient, total dietary fiber, GI and GL, which 
affect the glycemic response. GI and GL induce blood 
glucose fluctuations during the entire postprandial 
period. Blood glucose can increase rapidly more 
than double the amount that should be obtained after 
consuming high GI foods compared to foods that are 
low GI that contain nutrients and identical energy.(18) 

This study implications to obtain local food that 
meet aspects of the GI, GL and glycemic response for 
T2DM, such as the steamed red rice which produces all 
the lowest variables of glycemic response with PBGL 
and 2hPPBG in accordance with recommendations 
given by the ADA: PBGL <180mg/dL (<10.0mmol/l)
(19) and IDF: 2hPPBG <140mg/dL (<7.8 mmol/l)(20) 
and TPBG: 66±13 minutes as usual 1-2 hours after the 
start of the meal. This is possible to reduce the risk of 
microvascular.(21) 

In this study, rice was prepared by steaming and 
accompanied by sauteed red spices cork fish; steamed 
tofu and Moringa leaves with white spices; stew beans 
and bean sprouts with white spices that are given 
grated young coconut; and consumed together with 
juiced tomatoes, provides macronutrient composition 
in accordance with ADA recommendations, 2013, 
carbohydrates (40-60%), protein (20%), fat (<30%)(21) 
and higher total dietary fiber, with GI and GL are lower 
and differ from reference food and the other package. 
The composition of macronutrients in accordance with 
ADA recommendations, steamed rice  produces the 
lowest glycemic response (PBGL and 2hPPBG), this is 
in line with the results of Meng et al.(22) 

This condition is the effect of proteins on continuous 
signals derived from intestinal hormones including GLP-
1, cholecystokinin, and GIP which have been shown to 
circulate in the plasma for hours after consumption of 
protein preload.(23),(24),(25) High intestinal proteins and 
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hormones collectively contributes to slowing down the 
rate of gastric emptying and results in reduced glycemic 
response to subsequent food consumption.(25),(26) With 
a high-protein diet, PBGL was achieved in the 90th 
minute compared to a high-carbohydrate and high-fat 
diet, which peaked in the 60th minute.(22) 

In terms of high fiber in food and lack of sugar and 
starch which are less dense in carbohydrates has the 
effect of low GI and GL   so that they are slow to digest 
and allow for lowering postpandrial blood glucose, as 
in the steamed rice. Complex food fiber is a substance 
that cannot be digested in the upper intestine and does 
not provide carbohydrates to be metabolized.(27) Fiber 
can inhibit macronutrient uptake, reduce postprandial 
glucose response and is beneficial in influencing blood 
lipids.(28)

The delay in the rate of gastric emptying and the 
slow release of starch in the small intestine can cause 
a delay in absorption of glucose.(29) Fiber can reduce 
postprandial glycemic responses, especially through 
mechanisms to interfere with glucose absorption.

Low GI of rich fiber foods can reduce IAUC. 
Vuksan et al.(30) explained that there was a decrease in 
IAUC as a result of the coingestion of roasted whole 
grains compared to bread. Using red rice which was 
processed by the steamed method can be recommended 
for optimal glycemic control in T2DM. Whole boiled 
lentils produce lower acute postpandrial blood glucose.
(31) 

The fat levels of fried rice and rice cake was 
relatively higher than others. High fat can delay 
gastrointestinal transit, causing a lower glycemic 
response(1). The addition of fat components (rapeseed 
oil) or protein components, either alone or together on 
“mashed potatoes” results in a decrease in the glycemic 
response.(32),(33) Contrary to the results, the addition of 
9% fat in bean fiber enriched bread did not change the 
glycemic response.(34)

However, dietary fats, especially saturated fats and 
trans fats, are also associated with an increased risk for 
several chronic diseases, including DM, hypertension, 
cardiovascular disease and cancer.(21)

The test roasted red rice, red rice Manado porridge 
and red rice noodles produced PBGL and 2hPPBG   that 
were still high. The way to prepare these menus affects 

the variation of the glycemic response. The burning 
technique of roasted red rice produced high PBGL 
and 2hPPBG   because it produced starch gelatinization 
and increased production of higher starch retrograded 
levels. Bahado-Singh et al.(35) state that cooking by 
burning and baking results in a surge in postprandial 
blood glucose levels for all sweet potato varieties 
studied. The technique of preparing Manado porridge 
also produces high PBGL and 2hPPBG   as well as due 
to the long cooking time (2-3 hours) and the addition 
of water formulations which are directly correlated with 
the formation of starch hydrolysis and the gelatinization 
process so that the glucose response increases.(36) The 
technique of preparing noodle produces high GI because 
it is related to the particle size of smaller which makes it 
easier to hydrolyze.

The glycemic responses also influenced by the 
composition of the ingredients in the recipes. It produces 
less precise macronutrient composition and lower food 
fiber content.

Steamed red rice can be recommended in menu 
plannings for T2DM. Fried red rice and red rice cake 
can also be recommended but be careful, because 
eventhough the variable glycemic response is better but 
the fat composition is high. The fat levels of fried red 
rice and red rice cake can be reduced by using palm oil. 

Whereas for roasted red rice, Manado porridge and 
noodles, the recipe standard can be improved by making 
compositions that ideal for macronutrients and increased 
dietary fiber content to produce better glycemic response 
such as those produced by steamed rice. 

Conclusion

The lowest glycemic response on the steamed red 
rice, followed by red rice cake and fried red rice which 
produces at least PBGL below 180 mg/ dL and 2hPPBG 
below 140 mg/ dL with the TPBG slightly longer.
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Abstract

Background: Until recently, preterm mortality and morbidity are still high and these relate to organ maturity 
in newborn baby such as lung, brain and gastrointestinal. Data of preterm labor in Gambiran Hospital Kediri 
in 2015 showed that there were 128 babies from 838 childbirths (15.27%) and in 2016, there were 167 
babies from 1126 childbirths (14,83%). However, the most causes of preterm birth was Preterm Premature 
Rupture of the Membranes/ PPROM, and the second most causes was  partus prematurus imminens 
and severe preeclampsia. Purpose: This research aimed at investigating interpersonal influence against 
prevention of preterm labor. Method: This research was conducted in Health Office area of Kediri, involving 
9 Public Health Centers and the population was pregnant mothers who were in 14 weeks until <28 weeks 
of gestation. Sample of this research was 425 respondents through quantitative approach and cross sectional 
study design. Then, the result was analyzed by using PLS-SEM. Results: Interpersonal influenced directly 
against prevention of preterm labor in 38% and indirectly, it influenced prevention of preterm labor through 
intermediate variable of cognitive and emotional response in 53%. Conclusion: Interpersonal, cognitive, 
and emotional response, and commitment directly influenced prevention of preterm labor due to having 
value in >1,96. This model could be used in population for preventing preterm labor. 

Keywords: Interpersonal, Pregnant woman, Prevention of preterm labor

Introduction

Interpersonal influence is a consciousness regarding 
behavior, belief, or attitude against other people. This 
consciousness can be suitable or unsuitable with 
reality. Main sources of interpersonal influence on 
health promotion behavior are family, friends, and 
health nurse officers. Interpersonal influence involves 
norm (expectation from people around such as from 
family), social support (emotional and instrumental 
support), and modeling (learning through observing 
personal particular behavior). These three interpersonal 
processes to several health researches seem to predispose 
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someone to do health promotion behavior. Furthermore, 
interpersonal influences health promotion either directly 
or indirectly through social support in order to commit 
against action plans. 

In 1961, World Health Organization(1) stated that 
preterm baby was newborn baby who was born and 
alive before 37 weeks of gestation (calculated from first 
day of last menstruation). In other words, preterm baby 
was baby who had 37 weeks of gestation age without 
noticing birth weight. Most of baby who was born with 
birth weight in less than 2500 grams was known as 
preterm(2).

Causes of preterm birth from mother factors are: 
mother’s age is below 20 years and above 35 years, the 
distance of pregnancy is less than 24 months, parity in 
more than 3 times, suffering anemia, having history of 
preterm labor before, less or more nutritional status. 
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Meanwhile, from fetal factors are: multiple pregnancy, 
placenta previa, placental solutio.

However, there were many complications in 
preterm birth, such as having respiratory distress 
syndrome, retinopati of prematurity, enterocolitis, low 
blood glucose, hypothermia, infection, jaundice and 
death. Therefore, by knowing those complications, 
it is needed to conduct prevention actions of preterm 
labor, which are through risk scoring system, regular 
physical check, cervical length check with USG, 
bedrest, increase of antenatal visits, antibiotic therapy, 
social support, having medical check to doctor if there 
is infection or contraction of abdominal, having medical 
check to dentist for treating teeth for dental growth and 
baby bones. 

Until recently, preterm mortality and morbidity are 
still high and these relate to organ maturity in newborn 
baby such as lung, brain and gastrointestinal. In West 
countries, 80% from neonatal deaths is an influence of 
preterm. For safe babies, 10% of them undergo long-
term problem(3). If we compare with baby who is born 
in enough months/ normal gestation, preterm baby 
particularly who is born in <32 weeks of gestation has 
70 times higher of mortality risk because they have 
difficulty to adapt with outside life from the womb 
due to immaturity of his/her body organ system such 
as lung, kidneys, heart, and digestive system. About 
one-fifth of babies who are born under 32 weeks of 
gestation cannot survive in first year if it is compared 
with 1% of mortality from baby who is born with 33-
36 weeks of gestation and only about 0,3% of mortality 
from baby who is born with enough months of gestation. 
Moreover, fetal death is often caused by Respiratory 
Distress Syndrome-RDS, intraventricular bleeding, 
bronchopulmonary dysplasia, sepsis, and necrotizing 
enterocolitis(4). According to Basic Health Research of 
Indonesia in 2007, preterm incidence rate was 11.5%(5). 
Basic Health Research in 2010 was still found 11,1% 
of newborn baby with low birth weight (less than 2500 
grams)(6). Data of preterm labor in Gambiran Hospital 
Kediri in 2015 showed that there were 128 babies from 
838 childbirths (15.27%) and in 2016, there were 167 
babies from 1126 childbirths (14.83%). However, the 
most causes of preterm birth was Preterm Premature 
Rupture of the Membranes/ PPROM, and the second 
most causes was  partus prematurus imminens and 
severe preeclampsia.

Method

Design of this research was cross sectional. The 
variable was interpersonal perception as independent 
variable and prevention of preterm labor as dependent 
variable. Population in this research was all of pregnant 
mothers who were in second trimester in Public Health 
Center in Kediri. Moreover, there were 425 respondents 
and data was analyzed by SEM-PLS. 

Findings

Based on data analysis, the results of the study are 
presented in Table 1. It can be seen that the T value for 
all lines was > 1.96 so that it could be concluded that the 
entire path of influence is significant.

Table 1. The Results of Data Analysis

Causality 
Correlation

Parameter 
Coefficient

Standard 
error T-statistics

Interpersonal 
Prevention of 
preterm

0.385 0.060 6.376

Interpersonal  R. 
Cognitive 0.532 0.040 13.281

R. cognitive 
Prevention of 
preterm

0.201 0.068 2.965

R. cognitive 
Commitment 0.341 0.067 5.094

Commitment 
Prevention of 
Preterm

0.184 0.067 2.742

Discussion

Based on the results of this study, can be 
interpreted that there is a significant correlation between 
interpersonal interaction and prevention of preterm 
labor. The results of the analysis of the aforementioned 
influences were not only through one path, but through 
many paths either directly or indirectly. The complete 
path can be seen in Table 1. It can be seen that the T value 
for all lines was > 1.96 so that it could be concluded that 
the entire path of influence is significant. 

In line with the results of this study, Mc-Croskey 
& Mc-Cain concluded in their research that: (1) the 
more people are interested each others, the more people 
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communicate each others, and (2) attractiveness against 
other people makes many effects which are owned in 
interpersonal communication(7). However, attitude of 
similarity and closeness to interpersonal attraction 
in group of friendship had high value rather than the 
different one(7). 

Conclusion

Based on data analysis could be concluded that 
interpersonal, cognitive and emotional response, and 
commitment influence the prevention of preterm labor. 
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Abstract

The Orphanage is obliged to meet the physical, mental, social and psychological needs of its foster children. 
The fact is that psychological needs have not been conditioned. The aim of the study was to analyze the 
psychological needs of adolescents at the Orphanage. The subject of this descriptive study were 260 
adolescents in the Orphanage in the Surabaya and Sidoarjo, selected by cluster sampling. The researched 
variables consist of the needs of achievement, the need for affiliation, the need for autonomy, the need to 
improve the situation, the need for self-defense, the need for respect, the need for order and the need for 
understanding. The results of research on the needs of achievement, affiliation, autonomy, self-defense, 
respect and understanding are mostly sufficient. The need to improve the situation and order mostly well. 

Keywords: Needs, Psychological, Adelescent

Introduction

Orphanage is a social welfare institution that is 
responsible for providing substitute services in meeting 
physical, mental, social and psychological needs of 
foster children(1). The facts that exist in the Orphanage, 
orientation of the fulfillment of needs for the children 
of the Panti residents, including the youth group are 
physical needs. Facts on the ground indicate that the 
community / donors contributed a lot in the form of 
money, clothing and nine basic commodities (basic 
needs). This condition has not supported the fulfillment 
of psychological needs in the Orphanage.

Data from the Ministry of Social Affairs R.I in 
2008 stated that the number of Orphanages throughout 
Indonesia is estimated at more than 8,000 who care 
for 1.4 million children(2). The number of orphans for 
the East Java Region is 157,621 children and they 
are accommodated in 8000 Orphanages(3). Such a 
large amount will become the superior assets of the 
Indonesian nation if given good care in accordance with 
its development.

Residents of the Orphanage are all age groups 
including adolescents. Adolescents are a stage of age 
after the childhood ends. The rapid growth that occurs 
in the body of adolescents affects their attitudes, 
behavior, health and personality. The caregiver of an 
orphanage that is considered as a substitute for parents 
is less expected because of the unequal comparison of 
the number of adolescents of the orphanage and the 
limited number of cargivers. As a result of the very 
little attention given to adolescents, the assessment of 
adolescents towards themselves is much influenced 
by peer relationships that exist at the Panti or outside 
the Orphanage. The personality development of the 
adolescent group has a special meaning, because the 
adolescent is not a child but also not an adult, so it needs 
attention especially to its psychological needs(4). The 
support of families and surrounding communities is a 
driving factor in managing orphanages in meeting the 
needs of adolescents. Such support is needed because 
the caregivers of the Panti as a substitute for parents 
cannot do their own care because of limited numbers(4).

Fulfillment of psychological needs is as important 
as meeting physiological needs. Physiological needs that 
are not met such as eating, drinking will result in people 
being sick. Likewise when psychological needs are not 
met, it will lead to a sense of dissatisfaction, become 
frustrated, and hamper growth and the development 
of positive attitudes towards the community and 

Corresponding author:  
Siti Nur Kholifah 
(kholifah_stp@yahoo.co.id)
Address: Pucang Jajar Street-56, Surabaya, Indonesia

DOI Number: 10.5958/0973-9130.2019.00526.7 



1573        Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4                  

themselves, so that they feel meaningless in their lives. 
Conversely, if the needs are met properly, then it can 
realize personal balance, and create a sense of joy, 
harmony and become a productive person for the sake 
of himself and the interests of others(5).

Method

This research is conducted in Surabaya and 
Sidoarjo. The population were 620 adolescents living in 
orphanages in Surabaya (29 orphanages) and Sidoarjo 
(11 orphanages). Sample size were 260 respondents, 
selected by cluster sampling. The variable was 
psychological needs of adolescents in the Orphanage 
consisting of 8 types of psychogenic needs namely need 
for achievement, need for affiliation, need for autonomy, 
need to improve the situation, need for self-defense, 
need for respect, order needs and understanding needs. 

Data were collected using questionnaire besed on the 
psychogenic needs theory of Murray, then analyzed 
descriptively in the form of frequency. 

Findings

Table 1. Distribution of Psychological Needs

Psychological Needs Frequency Percentage

Good 83 29.9

Sufficient 177 63.7

Total 260 100

Table 1 explains that the psychological needs of 
adolescents are mostly sufficient (63.7%).

Table 2. Distribution of Psychological Needs Detail

No Indicators  

Categories
Total

Good Sufficient Less

f % f % f % n %

1. Need of Achievement 59 22.7 120 46.2 81 31.2 260 100

2. Need of Affiliation 66 25.4 158 60.8 36 13.8 260 100

3. Need of Autonomy 117 45 126 48.5 17 6.5 260 100

4. Need of Counteraction 131 50.4 110 42.3 19 7.3 260 100

5. Need of Defendance 68 26.2 169 65 23 8.8 260 100

6. Need of Deference 115 44.2 126 48.5 19 7.3 260 100

7. Need of Order 156 60 90 34.6 14 5.4 260 100

8. Need of Understanding 111 42.7 136 52.3 13 5 260 100

The fulfillment of teen psychology needs is mostly in sufficient categories are the need for achievement, affiliate 
needs, self-defense needs, autonomy, respect and understanding. While most categories are good at the need to 
improve the situation. From the details of psychological needs in the data above, the largest percentage of meeting 
the needs of psychology in the category is the need for achievement.
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Discussion

The results found that the most of the psychological 
needs of adolescents in the category are sufficient. 
Almost all orphanages do not have professional 
counselors. Adolescents who have a lot of conflict 
because of physical and psychological development 
towards adulthood need professional staff so that the 
problem-solving process and decision-making are right 
for teenagers. Lack of caregivers and facilities that are 
less supportive also affect the fulfillment of teenagers’ 
psychological needs.

The most of achievement need is in the sufficient 
category. The majority of adolescents have not been 
included in the competition according to talent, most 
of them answered “sometimes” given the opportunity 
to get special guidance and facilities to hone talent. 
The Orphanage is also still partially that has given 
awards to teenagers who excel. The results of the 
interviews were not yet many competition events that 
were followed because of the various limitations that 
were owned by both facilities and infrastructure and 
energy. The academic achievement of adolescents in the 
Orphanage is not all good, this also affects the chance of 
achievement given to adolescents.

This fact is in accordance with Komang & Putu(6) 
research which explains that there is a relationship 
between academic self-concept and achievement 
motivation. This need for achievement is important 
because in general, adolescent development is a time 
for achievement. Adolescents in the Orphanage are 
required to be able to adjust themselves in the face of 
a life with lots of competition. Success that is carved 
by teenagers or failures that occur when adolescents try 
to achieve can be a predictor of success in adulthood(7). 
Achievement for adolescents in the Orphanage is very 
important because it will affect the opportunity to get 
a job.

Learning achievement is influenced by internal 
and external factors. Internal factors are physiological 
factors such as vision, hearing and other organ health; 
psychological factors such as intelligence, talent, 
interests, attitudes and motivation of adolescents. 
External factors are circumstances of family, school 
and community. So, the caregivers need to maintain 
and improve adolescent health, motivate adolescents to 
develop their achievements.

The most of affiliation need is in sufficient category. 
This affiliate need is the need to socialize with friends 
and the environment. The results of the analysis of 
adolescent answers to the questionnaire obtained 
caregivers are still not optimal in facilitating adolescents 
involved in social organizations and provide facilities 
to access social media. Adolescents generally want to 
socialize with peers both directly and through social 
media. The results of this study reinforce the statement 
from the results of Greca’s et al. research that adolescents 
need to gather with peers to avoid risk factors for health 
behavior. Adolescent social development needs to be 
understood by parents and caregivers of the Orphanage 
as well as those who serve as adolescent educators, 
because adolescent social development is important in 
influencing personality development and adolescent 
learning achievement. Adolescents who develop their 
personality well, need to master the skills of fostering 
social relationships with others, both with peers and with 
other people. Adolescents in the orphanage need to be 
involved in the activities of youth social organizations, 
so that the development of their personality is better.

The most of autonomy need is in sufficient category. 
The need for autonomy is the need for adolescents to 
freely choose the actions to be taken. Autonomy is an 
indicator of psychological well-being in adolescents(8). 
Kimberly et al.(9) explained that autonomy support 
influences satisfaction needs. Personal autonomy is a 
predictor of psychological satisfaction for adolescents. 
Autonomy is a person’s need to freely integrate actions 
that are carried out with a personal self without being 
bound or gaining control from others. Steiberg in 
Ali & Asrori(5) distinguishes the characteristics of 
independence from three forms, namely: a) Independence 
of emotional (emotional autonomy), namely the aspect 
of independence that states changes in the closeness of 
emotional relationships between individuals, such as 
emotional relationships between individuals, such as 
the emotional relationship of students with the teacher 
or his parents. b) Independence behavior (behavioral 
autonomy), which is the ability to make decisions 
without depending on others and do it responsibly. 
c) Value autonomy, which is the ability to interpret a 
set of principles about right and wrong, about what is 
important and what is not important. Factors such as 
rewards or threats can reduce an individual’s need to be 
fully autonomous in his actions. Conditions such as free 
choice or knowing the individual’s feelings can increase 
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satisfaction with the need for autonomy.

The most of autonomy need is in good category. 
Need of counteraction (improving the situation) is 
defined as the needs of adolescents to correct failure, 
suppress feelings of fear, and maintain self-esteem(10). 
The results of the analysis have reconciled adolescents 
when they fight with other teenagers. Caregivers have 
also been accustomed to deliberating with teenagers 
before making a decision to improve adolescent self-
esteem. Self-esteem of healthy adolescents must be 
maintained in their immediate environment such as in 
orphanage. Positive relationships with their friends will 
further strengthen the feeling that they are of value to 
others. Teenagers who do not have a strong sense of 
worth will actually make them see themselves through 
the critical eyes of their friends. Making embarrassing 
mistakes, feeling awkward, or not doing something right 
when you first do it can happen to a teenager. Teenagers 
with low self-esteem will internalize every failure as part 
of who they are. Therefore caregivers of the orphanage 
need to help teenagers to overcome their mistakes and 
learn to overcome their disappointments early. Positive 
self-esteem from a teenager is very important. The best 
way to increase adolescent self-esteem is to take an 
active role in the lives of teenagers. Caregivers need 
to know the interests of teenagers, their friends, their 
strengths and weaknesses, so they can identify problems 
that may arise.

The most of self defence need is in sufficient 
category. Need of defendance is to defend yourself 
against attacks, criticism and reproach(10). Adolescents 
found caregivers sometimes provide reasonable 
opportunities / arguments when a teenager is found 
guilty. Most teenagers do not feel in a weak position 
if there is a problem in Orphanage. But adolescents 
said that not all of them could express their opinions 
freely even though their complaints had been heard by 
the caregivers. The needs of adolescents in self-defense 
will be fulfilled if adolescents are given freedom of 
speech, acting as long as they do not harm others, 
freedom to explore the environment, fairness, honesty 
and fairness(5).

The most of deference need is in sufficient category. 
Need of deference is respect, and is happy to submit to 
the influence of others known. The results found that 
teenagers had given greetings, did not speak louder 
and reluctantly to the caregivers. Respect for acting, 

speaking, and treating someone else’s property is a form 
of respect for others. Speak and act respectfully to give 
the dignity that others deserve. Respect is based on the 
awareness that everyone is valuable because everyone 
is unique and different. Respect starts from within the 
individual. The state of respect initially is based on self-
awareness as a unique unity, the power that lives within. 
The balance between humility and self-respect results 
in honorable actions, without debilitating attitudes. 
Showing respect is to speak calmly and politely, 
especially to older people(11).

The most of order need is in good category. Need of 
order in this study is defined as the need for adolescents 
to organize goods, maintain cleanliness and order. The 
results of data analysis through adolescent answers on the 
questionnaire provided by most teenagers have arranged 
their own items, rarely watch friends’ property without 
permission, but teenagers are still not used to carrying 
out activities with plans. Factors influencing orderly / 
disciplined behavior come from the school environment 
and the environment. The school environment consists 
of a type of teacher leadership or an authoritarian 
school that always dictates its will without regard to 
adolescents, so that aggressive teenagers want to rebel 
against restraints and inhumane treatment they receive 
so that orderly behavior does not arise. Teachers who 
let teenagers make mistakes, are more concerned with 
subjects than their students so that teenagers cannot 
apply discipline. The home or family environment or 
orphanage, such as lack of attention, irregularities due to 
unclear rules, quarrels, ignorance, pressure and busyness 
of their respective affairs, this condition causes order 
cannot be realized(12).

The most of autonomy need is in sufficient 
category. Adolescents have understood the condition 
of their orphanages but there are still many teenagers 
who are considered to be less mature by their caregivers. 
Need of understanding is asking or answering general 
questions related to the situation of Orphanage(10). This 
understanding is an advanced condition of adolescent 
knowledge about various things in orphanage. This 
understanding is needed so that adolescents have high 
self-acceptance of the existence of their orphanage. 
Self acceptance is what will support the fulfillment 
of psychological needs that have an impact on the 
formation of a strong personality to live life and achieve 
goals.



 Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4        1576       

Conclusion

Psychological needs of adolescents in the 
orphanage are mostly sufficient. The advice that can 
be recommended is that the Office of Social Affairs 
as a coach of the Orphanage needs to work together 
with relevant parties to gradually meet professional 
counselors at each orphanage.
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Abstract

The Constitutional Court in 2015 ruled MK Decision No.135/PUU-XIII/2015 which revoked the provisions 
of Article 57 paragraph(3) letter a of Law No.8-2015 concerning Amendments to Law No.1 Regarding 
the Establishment of a Government Regulation in Lieu of Law No.1-2014, whose substance prohibits 
persons with disabilities to use their right in choosing. Law No.7-2017 concerning General Elections, 
which exclusively gives political rights for persons with disabilities to exercise their political rights. The 
research used is the realm of doctrinal study. This research belongs to the category of normative research 
with a normative juridical approach. The equality of political rights of PWMD in general elections is very 
important, because elections provide opportunities to increase participation and change public perceptions 
of the abilities of persons with disabilities. 

Keywords: Equality, Mental disorder, General election

Introduction

Disabilities are part of Indonesian who have the 
right to respect (1), protect and fulfill their basic rights, 
as guaranteed in the Constitution of RI (2). When the 
legislative elections and the presidential and vice 
presidential elections 2014, people with disabilities still 
get discrimination when one of them want to use their 
right to vote in general elections (3). The cause is the 
absence of regulations that protect the rights of people 
with disabilities. (4)

In 2015, the Constitutional Court established the 
Decision of the Constitutional Court  (6) No.135 PUU-
XIII/2015 which revoked the provisions of Article 57 
paragraph(3) letter a of Law No.8-2015 concerning 
Amendments to Law No.1 Regarding the Establishment 
of a Government Regulation in Lieu of Law No.1-2014, 
whose substance prohibits persons with disabilities to 
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choose (7). Disabilities people get political justice and 
refer to this Decision also, the Government stipulates 
Law No.7-2017 concerning General Elections, which 
exclusively gives political rights for disabilities persons 
to exercise their political rights. Refering Article 5 of 
Law No.7, 2017: “Disabled persons who meet the 
requirements have same opportunity as voters, as 
candidates and as election organizers”. The provisions 
of Article 5 of Act No.7-2017 are in line with the 
provisions of Article 75 paragraph(2) of Law No.8-2016 
concerning Persons with Disabilities, “The Government 
and Regional Governments must guarantee the rights 
and opportunities for Persons with Disabilities to choose 
and be elected”. Provisions that are discriminatory in 
the provisions of Article 57 paragraph(3) letter a of 
Law No.8-2015 then submitted to MK to conduct a 
material test of the provisions in the 1945 Constitution 
of RI, especially on Article 28D paragraph(1). Request 
for judicial review was submitted on October 20, 2015. 
Then, on September 27, 2016, the Constitutional Court 
issued Decision No.135/PUU-XIII/2015 on the request. 
It was stated that the Constitutional Court granted some 
of the applicants (7), especially stating that Article 57 
paragraph(3) letter a of Law No.8-2015 does not have 
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binding legal force as long as phrase “disturbed by his/
her memory” is not interpreted as “experiencing mental 
disorders and/or permanent memory disorders which 
according to mental health professionals have eliminated 
a person’s ability to vote in general elections”.

The decision of the Constitutional Court views 
persons with disabilities in general, but what is debated 
today is the participation of persons with mental or 
mental disabilities in the election as voters called People 
with Mental Disorders (PWMD). The General Election 
Commission (KPU) has stipulated the General Election 
Commission Regulation No.11-2018 concerning the 
Compilation of Voters List which stipulates allowing 
mental persons with disabilities to exercise their right to 
vote. KPU has included PWMD in the Permanent Voters 
List (DPT) in the 2019 general election, around 5,000 of 
those with mental disabilities have been included in the 
voter list. Although KPU only includes the voters who 
fulfill administrative requirements on the voter list, as 
long as persons with disabilities fulfill the conditions, 
their right must be given to vote (7). 

PWMD is allowed to vote in general elections, 
raises pro-contra among legal experts, politicians, 
educators, students, the community and all circles, 
given the concern that the voice of PWMD can later 
be misused by irresponsible individuals. Some view 
that PWMD cannot choose. According Article 1330 
paragraph(2) of the Civil Code, a person under authority 
of being declared is incapable of law, such as a loss of 
memory person. 

Method

This study used the realm of doctrinal study. This 
study belongs to the category of normative research 
with a normative juridical approach through deductive 
thinking methods. 

Discussion

Disabled people according to Law No.8-2016 
concerning disability are those who experienced long-
term physical, intellectual, mental, and/or sensory 
limitations to interact in the environment, experience 
obstacles and get difficulties to participate fully and 
effectively with citizens in other countries based on 
similar rights. Mental Health according to Article 1 of 
Law No.18-2014 is a condition where an individual can 
develop physically, mentally, spiritually and socially 

so that the individual is aware of his own abilities, can 
overcome pressure, can work productively, and be able to 
contribute to his community. According to Law No.18-
2014, people with mental disorders are divided into two 
groups: people with psychological problems are people 
who have physical, mental, social problems, growth 
and development, and/or quality of life so they are at 
risk of experiencing mental disorders. Whereas PWMD 
are people who experience disturbances in thoughts, 
behaviors, and feelings that are manifested in the form 
of a set of symptoms and/or behavioral changes that are 
meaningful, and can cause suffering and obstacles in 
carrying out people’s functions as humans.

Mental disorders are syndromes or behavioral 
patterns that are clinically meaningful that are directly 
related to distress and cause disability in functions of 
human life. The disturbed function of the soul includes 
biological, psychological, social and spiritual. Mental 
function disorders experienced by an individual can 
be seen from appearance, communication, thought 
processes, interactions and daily activities. 

Article 7 of the Universal Declaration of Human 
Rights states that “All persons are equal before the law 
and are entitled to the same legal protection without 
any discrimination”. So everyone is equal in the case 
of equality before the law. Likewise, the constitution 
strengthens this provision in Article 27 paragraph(1) 
which states that: “All citizens are at the same time 
in law and government and are obliged to uphold the 
law and the government without exception”. Thus, so 
they PWMD have the same rights as citizens who are 
physically and mentally healthy. There are a number of 
regulations that can be used as references to legitimize 
PWMD can choose, for example Article 43 of Law 
No.39-1999: “Every citizen has the right to be elected 
and elected in general elections based on equal rights 
through voting direct, public, free, confidential, honest 
and fair in accordance with the provisions of legislation. 
Every citizen has the right to participate in government 
directly or through the mediation of his chosen 
representative freely, in the manner specified in the laws 
and regulations. Every citizen can be appointed in every 
government position”. Furthermore, the Health Act 
No.36-2009 Article 148 states that: “(1) PWMD have 
the same rights as citizens. (2) The rights referred to in 
paragraph(1) include the equality of treatment in every 
aspect of life, unless the legislation states otherwise”. 
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There is no prohibition for PWMD to participate 
in giving their voting rights in general elections. The 
Constitutional Court strengthens suffrage for PWMD, 
namely by canceling Article 57 paragraph(3) letter a 
of Law No.8-2015 concerning Amendment to Law 
No.1-2014 Regarding Determination of Government 
Regulations in Lieu of Law No.1-2014 which is 
considered unconstitutional, because provide limits on 
the right to vote and discriminate against PWMD.(12) 

The Constitutional Court stated that the provisions of 
Article 57 paragraph(3) letter a stated that one of the 
requirements of Indonesian who could be registered as 
voters was a person who was “not being disturbed by 
his memory”. Contrary to Article 27 paragraph(1) of 
the 1945 Constitution which states that: “All citizens 
together in the law and government and are obliged to 
uphold the law and the government without exception”, 
and Article 28D paragraph(1) of the 1945 Constitution 
which states that: “Every person has the right to 
recognition of guarantees, protection and fair legal 
certainty and equal treatment before the law”. 

Protection of the Rights of Persons with Disabilities 
Before the Constitutional Court Decision No.135/
PUU-XII/2015, Article 57 paragraph(3) letter a the 
Regional Head Election Law raises interpretations that 
can eliminate the right of persons with disabilities to 
be registered in the voter list, indirectly will eliminate 
their right to vote. However, in the a quo Decision, the 
Constitutional Court provides an interpretation that 
people who are experiencing mental disorders, still have 
the right to be registered in the voter list as voters in 
general elections, as long as mental disorders and/or 
memory disorders are not permanent according to field 
professionals mental health has eliminated a person’s 
ability to vote in general elections (13).

In Decision No.135/PUU-XIII/2015, the 
Constitutional Court argues that every type of mental 
disorder/memory is so diverse. Therefore, the use of “/” 
in “mental disorder/memory” in Article 57 paragraph(3) 
letter a is a mistake. That will lead to the same legal 
consequences for a different condition. In addition, 
Article 57 paragraph(3) letter a of Law No.8-2015 
regulates a limitation on someone to do something based 
on a condition, namely a mental disorder or memory. The 
Article should be accompanied by provisions governing 
the matter of the mechanism in determining whether a 
person is or is not being disturbed by his or her memory. 
To determine this, a special profession is needed, 

which when referring to Article 73 of Law No.18-2014 
concerning Mental Health and Article 150 of Law No.36-
2009, mental health checks for legal purposes are carried 
out by psychiatric specialists in health care facilities. 
With the absence of a determination mechanism by 
that particular profession, the potential for injustice or 
discrimination against certain groups will be enormous. 
With these considerations, the Constitutional Court 
affirmed that the provisions in Article 57 paragraph(3) 
letter a of Law No.8-2015 contradicts the electoral 
principles adopted in Article 22E paragraph(1) of RI-
Constitution, while also contradicting the principle of 
legal recognition stipulated in Article 28D paragraph(1) 
of RI-Constitution. 

The Constitutional Court through Decision No.135/
PUU-XIII/2015, October 13-2016, gave its opinion: 
(1) the right to vote and the right to be registered 
as a voter in general elections is the right of all 
Indonesian citizens; (2) voter registration activities are 
administrative areas that do not directly correlate with 
the fulfillment of voting rights; (3) mental disorders and 
memory disorders are two different conditions even 
though both are in sliced categories; (4) not all people 
who are experiencing mental disorders and/or memory 
disorders will lose the ability to become voters in 
general elections; (5) the absence of guidelines/criteria 
and the absence of appropriate institutions/professions 
to carry out psychiatric analysis of prospective voters  

(8), resulting in the provisions in Article 57 paragraph(3) 
letter a of Law No.8-2015 potentially causing violations 
of constitutional rights. Based on this, the Constitutional 
Court ruled that the phrase “disturbed by his/her 
memory” must be interpreted as “experiencing mental 
disorders and/or permanent memory disorders which 
according to mental health professionals have eliminated 
a person’s ability to vote in elections”. This means that 
people with mental disorders and/or non-permanent 
memory disorders must still be registered as voters and 
have the opportunity to exercise their voting rights in 
elections. Thus, the Constitutional Court’s Decision has 
maintained the principle of democracy related to the 
protection of human rights (15). 

The entry of PWMD into the DPT has actually been 
carried out since the first election in Indonesia in 1955. 
KPU-RI has officially stated that Indonesian citizens 
with mental disabilities have the right to vote  (9).  
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In the 2014, the KPU had determined PWMD 
to be included in the DPT list, for example there 
were 62 people enrolled in the DPT at the Marzuki-
Mandi Mental Hospital in Bogor and 41 people in 
Banyuwangi Hospital, also Bangli Hospital. Even in 
the implementation of the 2014 General Election, the 
KPU stipulated Circular Letter No.395/KPU/2014,  
May 6, 2014 which instructed the Regency KPU/KIP 
to form polling stations in RSJ and social institutions. 
For the 2019 election, there were 54 thousand people 
with mental disabilities and mentally disabled people 
who entered the DPT. That number is only 0.028% (10). 
What needs to be considered, the number of 54 thousand 
includes people with mental disabilities and mentally 
disabled people. Mentally disabled people are classified 
as intellectual disabilities  (11).

In the process of updating voter data, KPU divided 
the recording of disability conditions in five groups. 
Especially for the mentally disabled as one of the variants 
of intellectual disability, it combined in the same group 
with mental disability. Therefore, the number of people 
with PWMD detected by the actual DPT is far below 
54,000,000. In fact, even more so when compared with 
the number of people with mental disorders above the 
age of 15 years the Ministry of Health has released. 
Namely, 14 million people where 400 thousand of 
them belong to severe mental disorders. KPU conducts 
data collection according to the mechanism, which is 
only recording residents whose data elements are clear 
and accountable, namely residents who are known as 
population numbers (NIK) and family card numbers 
(NKK). To ascertain the psychological condition of 
voters with PWMD, KPU demands the openness of the 
family to the officers who carry out the data collection. 
Purpose of this disclosure is the willingness of the 
family to recognize family members who are recorded 
with mental disabilities. As a result, the residents entered 
the DPT with no record of their disability (9). Mental 
disability is an episodic condition, not permanent. Even 
though patients experience disability in some of their 
mental functions, they can still live a normal life and 
be able to determine the best according to themselves 

(13). Anticipating the unstable conditions of PWMD, 
KPU has set additional conditions for PWMD to choose 
namely PWMD before voting, must be declared healthy 
by the doctor accompanied by legal certificate. If the 
doctor states that the person has permanent/severe 
mental disability, then the right to vote automatically 

dies. For PWMD who are declared healthy by a doctor, 
they can come to the polling station with/without 
companion. If you feel you need a companion, then the 
officer of the Voting Organizing Group will accompany 
him. This voter companion must fill out a statement 
form to maintain the voter confidentiality  (12)

The determination of additional conditions, 
namely the need for a doctor’s certificate for PWMD, 
was actually carried out by KPU as a state organ and 
tool to prioritize a human rights-based approach (11), 
namely seeing persons with mental disabilities as 
other human beings who have political rights through 
general elections. The human rights-based approach to 
interaction with disability in elections is very important, 
because elections provide opportunities to increase 
participation and change public perceptions of the 
abilities of persons with disabilities. As a result, persons 
with disabilities can have a stronger political voice and 
are increasingly recognized as equal citizens  (12). 

Conclusion

The qualification of PWMD in the election of the 
Constitutional Court ruled that the phrase “disturbed by 
his/her memory” must be interpreted as “experiencing 
mental disorders and/or permanent memory disorders 
which according to mental health professionals have 
eliminated a person’s ability to vote in elections”. This 
means that people with mental disorders and/or non-
permanent memory disorders must still be registered as 
voters and have the opportunity to exercise their voting 
rights in elections. 
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Abstract

The Infant Mortality Rate in Indonesia in 2015 was 22.23 per 1000 of live births. At the Haji Hospital, 
Surabaya in 2017, there were 17.8% premature labors. This study aims to determine the factors that cause 
premature labor at Haji Hospital, Surabaya, using cross-sectional design. The sample were 277 mothers 
whom giving birth in Haji Hospital, Surabaya on January until December 2017, selected by proportional 
random sampling. The data source were medical records. Data were analyzed by logistic regression test. 
There was a relationship between work factors, pregnancy complications, antepartum bleeding, premature 
rupture of membranes with incidence of premature labor, anda there was no relationship between maternal 
age, parity, labor history, pregnancy distance, polyhydramnios with incidence of premature labor. The 
dominant factor that causes premature labor was work. 
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Introduction

Infant Mortality Rate (IMR) and Maternal Mortality 
Rate (MMR) are still one of the important indicators for 
determining public health status. Indonesia is expected 
to suppress IMR and MMR as the effort to support 
the achievement of SDGs (Sustainable Development 
Goals), that is to end preventable maternal, infant and 
toddler deaths, Maternal Mortality Rate targeted is 70 
per 100,000 live births. For babies 12 per 1000 live 
births and toddler mortality rate is 25 per 1000 live 
births(1).

The World Health Organization (WHO) notes that 
around 44% of toddler mortality in 2012 occurred in the 
first 28 days of life or the neonatal period. During the 
neonatal period, child mortality is due to prematurity 
(35.2%), complications that is related to intrapartum 
(23.9%) and sepsis (15.2%). The premature birth rate in 
Indonesia get 9th ranks out of 10 countries, or equivalent 
with 15.5% per 100 live births in 2010(2).

The report of WHO in 2012 with the title of the 
report is Born too soon revealed that every year is 
estimated 15 million babies are born premature and this 
number continues to increase. Of these, 1 million babies 
die per year from premature labor complications. In its 
report, WHO also wrote that Indonesia was included in 
the top 11 (ranked 9th) countries with premature labor 
rates is more than 15% of births(2).

This study aims to determine the factors that cause 
premature labor at Haji Hospital, Surabaya.

Method

The type of this study was observational analytic 
with cross-sectional design. The population were all 
mothers who giving birth at the Haji Hospital, Surabaya 
on January until December 2017 (N = 886), consisting of 
158 premature labor and 728 mature labor. The sample 
were 277 mothers, consisted of 49 with premature labor 
and 228 with mature labor, taken by propotional random 
sampling. The independent variables were maternal 
age, maternal work, parity, premature labor history, 
distance of labor, premature rupture of fetal membranes, 
pregnancy complications, antepartum bleeding, 
polyhydramnios. The dependent variable is incidence of 
premature labor. The instrument of data collection were 
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medical records. Data were analyzed by using Logistic 
regression test.

Findings

In the presentation of the results of this study can 
be grouped into two parts, the first part will display 

the results of the bivariate analysis to determine the 
relationship between each independent variable and the 
dependent variable. The following section presents the 
results of the dominant variables related to the premature 
labor incident. The detailed explanation can be seen in 
the description below.

Table 1. The Results of Logistic Regression Test

Variable B Sig. Exp(B)
Lower

95% C.I.for EXP(B)

Upper

Step1 Age (1) 0.282 0.441 1.325 0.647 2.714

Work -1.088 0.015 0.337 0.141 0.806

Parity 0.164 0.664 1.179 0.562 2.473

Labor -1.010 0.357 0.364 0.042 3.129

Labor Distance 1.051 0.286 2.861 0.415 19.711

Premature rupture of membrane 0.769 0.114 2.157 0.832 5.593

Complication 1.782 0.000 5.943 2.632 13.422

Hemorrhage 4.108 0.010 60.845 2.626 1409.747

Polyhydramnion -21.804 1.000 0.000 0.000 .

Constant 18.142 1.000 75647104.185

Step 2 WorkJob -0.955 0.025 0.385 0.191 0.775

Complication 2.056 0.000 7.813 4.341 14.064

Bleeding 3.292 0.011 26.886 3.234 223.496

Constant -2.142 0.105 0.117

The results of logistic regression test showed 
that maternal work had an effect on premature labor 
(p=0.025). The direction of work relations was negative 
which means that the more the mother works, the 
premature labor is lower. The magnitude of the risk 
factor for maternal work on premature labor was 
0.385, it means that the possibility of a risk factor 
for maternal works that lead to premature labor was 
0.385 times greater than that of maternal who does 
not work. Pregnancy complications had a significant 
effect on preterm labor (p=0.000). The direction of the 
relationship of pregnancy complications was positive 
which means that if there are complications of pregnancy, 
so the premature labor is higher. The magnitude of the 
risk factor for pregnancy complications was 7,813, it 

means that pregnancy complications cause premature 
labor 7.813 times greater than those without pregnancy 
complication. Likewise, antepartum bleeding had a 
significant effect on premature labor (p=0.011). The 
direction of the relationship of antepartum hemorrhage 
was positive which means that if there is antepartum 
bleeding so the preterm labor is higher. The magnitude 
of the risk factor for antepartum bleeding was 26.886, 
which means that the possibility of risk factors for 
pregnancy complications leading to premature labor 
is 26,886 times greater than those without antepartum 
bleeding.

Discussion

Antepartum bleeding is the dominant factor with the 
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highest risk of 26.888 times more likely to experience 
prematur labor compared to mothers who does not 
experience anterpertum bleeding. This is consistent with 
the theory that pregnant women with placenta previa can 
cause premature birth and fetal distress which is often 
unavoidable because the act of pregnancy termination 
that is forced to be done in pregnancy that is not reach 
aterm age.(3)

Pregnancy complications became the second 
dominant factor after antepartum bleeding, with a risk 
level of 7.813 times greater experience premature labor 
compared with pregnant women without pregnancy 
complications. According to the theory of several 
pregnancy complications that can affect the occurrence 
of premature births, among them are vaginal infections 
that can cause membranes to break easily and babies 
born faster; the mother has gamelly pregnancy where 
the mother’s uterus is unable to store the fetus, so the 
baby is born prematurely; pregnancy poisoning (pre-
eclampsia / eclampsia); abnormalities of the cervical 
muscles; and baby development failure so that the baby 
must be born immediately from his mother’s womb(4).

The third dominant factor is the work of the 
mother, in this study it can be seen that more mother 
works, the lower the rate of preterm labor, this is 
same with Dr. Kathleen Vaughan, that be quoted by 
Brayshaw(5), described that he do a study of pregnant 
women who spent a lot of time and do monotonous 
activities or inactive lives, and showed that this group 
often experienced difficulties at the time of delivery, he 
recalculated a group of women in Hebrides who had 
difficult labor even though they are healthy and the 
Kashmiri population, the majority of the population 
is fishermen and farmer women, indicating that labor 
is running more smoothly. The way women use their 
bodies in their daily activities is considered to hold 
important influences before, during, and after labor.

Conclusion

There is a relationship between work, premature 
rupture of membranes, pregnancy complications, and 

ante partum bleeding with the premature labor incidence 
at Haji Hospital, Surabaya. Anterpartum bleeding is 
the main determinant of premature labor incidence. 
Based on these results, it is necessary to try to prevent 
premature labor by paying attention to pregnant women 
who have risk factors for premature labor, as well as 
efforts to increase knowledge of pregnant women in 
recognizing pregnancy danger signs and early detection 
of pregnancy risk factors by optimizing the use of 
MCH books. Because with the use of MCH books can 
optimally monitor maternal health during pregnancy 
and increase the parenting and the mother and family 
in managing maternal and infant health. There needs a 
study about the effect of optimizing the use of MCH 
books with a decrease in labor with complications.
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Abstract

The purpose of this study was to determine the bioactive potential of secang (Caesalpinia sappan L.) wood 
against lymphocyte proliferation of wistar rats infected with Salmonella typhimurium. Bioactive secang 
wood (Caesalpinia sappan L.) has an effect, among others, as an antibacterial. Salmonella typhimurium 
is one of the bacteria that can cause gastroenteritis. This research was a laboratory experimental research 
using wistar rats which were divided into 6 groups, P0 group (1, 2, 3) is a positive control group. The P1 
treatment group was given secang wood extract with a dose of 2x0.20 ml / day, P2 was given 2x0.50 ml / 
day, P3 was given 2x1ml / day for 2 weeks. Then wistar rats infected with Salmonella typhimurium as much 
as 3x108 CFU / ml Mc Farland on day 13. It was incubated for 24 hours, followed by counting lymphoblasts 
in 200 cells on day 14. The results of Kruskal Wallis test showed no difference between the treatment group 
and the control group (p = 0.035). There was a significant increase in the number of lymphoblasts in the 
treatment group (p = 0.001) with the control group. The administration of secang wood extract can increase 
lymphocyte proliferation of wistar rats infected with Salmonella typhimurium.

Keywords: Secang wood (Caesalpinia sappan L.), lymphocytes, Salmonella typhimurium

Corresponding author:
Pestariati (pestariati@gmail.com)
Address: Pucang Jajar Tengah Street-56, Surabaya, 
Indonesia

Introduction

Infectious diseases, especially those caused by 
bacteria, are still important health problems, especially 
in developing countries like Indonesia. Antibiotic 
administration has indeed provided many benefits 
in controlling bacterial infections, but overuse of 
antibiotics can also cause double resistance(1). Another 
effort that can be done to control infectious diseases 
is by increasing endurance. Increased immune 
system can be done by regulating immune response 
(immunopotentiation), by using natural ingredients 
which are an attractive alternative for the prevention 
and treatment of infectious diseases. One plant species 
that can be used as an immune system booster is secang 
wood (Caesalpinia sappan L.).

Secang wood is a plant of the family Caesalpiniaceae 
which is commonly found in Indonesia. Secang wood is 
empirically known to have many healing properties and 
is often consumed by the community as a health drink. 
Secang wood contains compounds in the form of brazil 
(C16H14O5), sappanin (C12H12O4), brazilein, and essential 
oils such as D-α-phelandrena, gallic acid, osinema, and 
resin. Secang wood has a reliable antioxidant power 
with an antioxidant index of water extracts of secang 
wood higher than commercial antioxidants (BHT and 
BHA) so that it has the potential as an antidote to free 
radicals.

Salmonella has a specific host, Salmonella typhi 
and paratyphi are only pathogens to humans, whereas 
Salmonella typhimurium is only a pathogen against mice 
and provides a pathogenicity similar to human typhoid 
fever. Therefore Salmonella typhimurium infection 
in wistar rats can be used as a model for experimental 
studies of typhoid fever(2).

Lymphocyte cells are cells with large and round 
nuclei and have little plasma. It has been calculated that 
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in humans about 3.5 x 1010 lymphocytes daily enter the 
blood circulation. Size varies from 7 to 15 microns. The 
amount of 20-25% of all leukocytes in the circulation of 
human blood, consists of T cells and B cells(3).

Lymphocyte cells are able to survive for years. 
Lymphocyte cells are specific immune responses 
consisting of humoral and cellular responses. Humoral 
response is carried out by B lymphocytes, which 
can produce antibodies as an immune response, 
while cellular immune responses are carried out by T 
lymphocytes, which can produce lymphokinases that 
can reject the presence of foreign bodies.

Lymphocyte proliferation is a marker of the 
activation phase of the body’s immune response. This 
lymphocyte proliferation is an increase in lymphoblast 
production which will later become lymphocytes. 
Macroscopically seen enlargement of lymphoid organs. 
The spleen becomes soft and swollen due to lymphocyte 
proliferation in the red pulp and infiltration of neutrophils 
and macrophages into the spleen. Spleen lymphocyte 
activation is caused by the immune response and the 
role of macrophages and NK cells(4).

Proliferation in lymphocyte cells can be stimulated 
by chemical mediators that interact with growth receptors 
on the cell surface through several mechanisms, 
namely 1) proliferation of lymphocytes by antigens, 2) 
proliferation by compounds IL-2 (Interleukin-2) which 
are cytokines produced by T helper cells, 3) Proliferation 
of lymphocytes by mitogen compounds. Mitogen is an 
agent that is able to induce cell division, both T cells 
and B cells in a high percentage, mitogen activity is not 
specific. Based on some of the considerations mentioned 
above, it is necessary to conduct a study that is able to 
uncover the health problems that occur in Indonesia, 
namely to determine the bioactive potential of secang 
(Caesalpinia sappan L.) wood against lymphocyte 
proliferation of wistar rats infected with Salmonella 
typhimurium.

Materials and Method

This research was a laboratory experimental 
research using wistar rats that had a body weight of 250-
300 grams and are 8 weeks old (± 2 months) and in good 
health. Wistar rats were chosen randomly and then given 
treatment to meet the weight criteria of 250-300 grams, 
wistar rats that had met the criteria were separated into 
6 groups, each group numbered 4. P0 (1,2,3) was the 

control group, P01 was given stimuno with a dose of 
2 x 0.20ml / day, P02 was given 2 x 0.50ml / day, P03 
was given 2 x 1ml / day for 2 weeks. The P1 treatment 
group was given secang wood extract at a dose of 2 x 
0.20 ml / day, P2 was given 2 x 0.50ml / day, P3 was 
given 2 x 1ml / day for 2 weeks. On the 13th day all 
Wistar rats were infected with Salmonella typhimurium 
3x108 CFU / ml Mc Farland and incubated for 24 
hours. Then on the 14th day, anesthesia was performed 
on all wistar rats with ether. Furthermore, surgery and 
removal of spleen are made to make preparations and 
examination of lymphocyte proliferation in the spleen. 
Lymphocyte examination was done by counting the 
number of lymphoblasts in 200 cells (lymphoblasts 
and lymphocytes) in a homogeneous area using a light 
microscope with an objective 400 times in the control 
and treatment groups.

Results and Discussion

Lymphoblasts are identified as large cells with 
nucleated nuclei, chromatin has not been solid 
(light purple) and cytoplasm is still visible, whereas 
lymphocytes are smaller in cell size with solid 
chromatin round nuclei (dark purple) no nucleoli and 
cytoplasm is almost invisible. The results of Kruskal 
Wallis test showed no difference between the treatment 
group and the control group (p = 0.035). There was a 
significant increase in the number of lymphoblasts in 
the treatment group (p = 0.001) with the control group. 
The administration of secang wood extract can increase 
lymphocyte proliferation of wistar rats infected with 
Salmonella typhimurium.

The results of the calculation of the number of 
lymphoblasts of Wistar rats in 200 cells (lymphoblasts 
and lymphocytes) in the homogeneous area of all groups 
are shown in Table 1.

Table 1. The average number of lymphoblasts of 
wistar rats in each group

Group Limfoblas wistar rat (cell / 200 LPB) in 
Mean (SD)

P01 127.23 (3.66)

P02 141.30 (2.67)

P03 149.43 (2.48)

P1 127.10 (3.55)

P2 141.23 (2.58)

P3 149.33 (2.47)
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The average number of lymphoblasts in each group 
there were differences. There was an increase in the 
average number of lymphoblasts in the P01, P02, and 
P03 groups, as well as in the P1, P2, and P3 groups. 
In groups P03 and P3 shows the highest number of 
lymphoblasts. The results of Kruskal Wallis test showed 
no difference between the treatment group P (1, 2, 3) 
with the control group P0 (1, 2, 3) (p = 0.035), but there 
was a significant increase in the number of lymphoblasts 
in the treatment group (p = 0.001) with the control 
group. The administration of secang wood extract can 
increase lymphocyte proliferation of wistar rats infected 
with Salmonella typhimurium.

An increase in the number of lymphoblasts is a sign 
of lymphocyte proliferation. Lymphocyte proliferation 
is a marker of the activation phase of the body’s immune 
response. This lymphocyte proliferation is an increase 
in lymphoblast production which will later become 
lymphocytes. Proliferation in lymphocyte cells can be 
stimulated by chemical mediators that interact with 
growth receptors on the cell surface through several 
mechanisms, namely 1) proliferation of lymphocytes 
by antigens, 2) proliferation by compounds IL-2 
(Interleukin-2) which are cytokines produced by 
T helper cells, 3) Proliferation of lymphocytes by 
mitogen compounds. Mitogen is an agent that is able 
to induce cell division, both T cells and B cells in a 
high percentage, mitogen activity is not specific. In this 
study the proliferation of lymphoblasts by antigens is 
Salmonellla-typhimurium.

Conclusion

The administration of secang wood extract can 
increase lymphocyte proliferation of wistar rats infected 
with Salmonella typhimurium.
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Abstract

Toilet training is a training process for controlling defecation and urination properly and regularly. Toilet 
training is trained to children from 1-3 years old. The objective of this research is to analyze the correlation 
between maternal knowledge on toilet Training and maternal motivation in teaching Toilet Training to 
toddlers. The population were mothers who had toddlers aged 1-3 years at the Maternal & Child Health 
Center of Pojoksari, Work Area of Sukomoro Health Center, as many as 107 mothers. The sample size were 
84 people selected by using purposive sampling technique. The data were collected by using questionnaire, 
then analyzed by contigency coefficient. Mothers who had sufficient knowledge were 50% and mothers 
who had good motivation were 52.4%. Statistical test results obtained the p-value of <0.05 (there was a 
correlation between maternal knowledge on toilet training and maternal motivation in conducting toilet 
training for toddlers), with a contingency coefficient of 0.438. 

Keywords: Toilet training, Toddlers, Knowledge, Motivation

Introduction

Background: Toilet training is a training process 
for controlling defecation and urination properly and 
regularly. Usually, urination control is first learned by 
the children which then they continue to control their 
defecation. Controlling defecation and urination is 
required for social skills. Conducting toilet training 
requires time, understanding and patience. The most 
important thing to remember is that parents cannot 
force children to use the toilet(1). Toilet training can 
take place in the life phase at the age of 18 months to 2 
years. In conducting defecation and urination exercises, 
children need physical, psychological, and intellectual 
preparation. The success of toilet training depends on the 
readiness of children and families. Physical readiness is 
the physical ability of children who are strong and able 
to do so. Children’s psychological readiness requires a 
comfortable atmosphere in order to be able to control 
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and concentrate in stimulating defecation and urination. 
In addition, children’s intellectual preparation also 
helps the process of defecation and urination, which is 
to facilitate the control process in which the children 
can find out when it is time to defecate and urinate. The 
readiness will make the child be independence and be 
able to control their own defecation and urination(2).

Parents need to conduct toilet training to their 
children in which it can be started from the age of 1 to 
3 years. If a child is unable to do toilet training alone, 
it may be that the child has experienced obstacles. If 
it is conducted to children older than 3 years, it may 
be rather difficult to change the child’s behavior. If the 
child age is more than 3 years old but he/she has not been 
able to master toilet training, the child may experience 
developmental decline(3).

According to Dr. T. Berry Brazelton in Warner 
& Kelly(4), 90% of children aged 24-30 months were 
successfully trained to use toilets and 80% of children 
are successfully not bedwetting in the night at the age of 
30-42 months; with an average age of 33 months. The 
data found that 31% of parents start to conduct toilet 
training when their children are aged 18-22 months, 
27% of parents start at 23-27 months, 16% start at 28-
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32 months and 22% start at 32 months and above. It 
also found the data of children who are afraid of going 
to the toilet, among other the 55% are afraid of falling 
in the toilet, 14% do not like the thought of removing 
and leaving objects from their bodies, 6% are afraid of 
flushing toilets, 30% are not used to defecating in toilets.

There are several factors causingbedwetting 
including social factors such as dark and dirty bathrooms, 
psychological factors such as wrong parenting pattern. 
Finally, it makes the child bedwetting and is anxious(5).

If Toilet Training is not practiced early on, children 
will be lazy to defecate or urinate in the bathroom so 
they defecate or urinate in any place in which it has a 
bad impact on the development of children’s psychology 
and metabolism because their digestion rotation does 
not run well. In addition, the use of diapers can cause 
children to become lazy(5).

The general impact of  toilet training failures such 
as parental treatment or strict rules on their children 
can interfere with the child’s personality (tends to be 
retentive) in which children tend to be stubborn or even 
stingy.

The prevention of this matter can be conducted 
using toilet training. According to Kusuma(5), ideally, 
starting from the age of six months children should be 
introduced to toilet training by getting them used to the 
toilet so that children’s defecationis organized. When 
they are 1-2 years old, parents need to let them to get 
used to going to the toilet. Children show toilet training 
readiness at the age of 18-24 months(1). At the age of 1-3 
years, defecation training (toilet training) needs to be 
started so that the evacuation of food insidethe body can 
be carried out regularly which will facilitate the feeding 
process(6).

The benefits of Toilet Training are to train children 
to live in a disciplined and healthy life, stimulate 
children’s thinking and creativity, encourage children’s 
independence, and avoid lazy behavior from an early 
age. It is not recommended to force children to use 
toilets of any age. However, parents must support and 
wait until the child is really ready to practice to the 
toilet(5).

A preliminary research conducted by the researchers 
at the Maternal & Child Health Center of Pojoksari 
Village, Work Area of   Sukomoro Health Center showed 

that in a group of 25 children aged 1-3 years, there were 
60% of children who had not been introduced to Toilet 
Training and 40% had been introduced to toilet training. 
Toddler is expected to be able to do toilet training so 
they can be independent. To prevent defecation and 
urination wrongly, toddlers need good toilet training. 

Purpose

The objectives of this research was to analyze 
the correlation between maternal knowledge on toilet 
training and maternal motivation in conducting toilet 
training for toddlers at the Maternal & Child Health 
Center of Pojoksari Village, the Work Area of Sukomoro 
Health Center.

Method

The type of this research was correlational study The 
variables were maternal knowledge on toilet training 
and maternal motivation to conduct toilet training. The 
population of this research were all mothers who had 
toddlers (1-3 years) at the Maternal & Child Health 
Center of Pojoksari Village, the Work Area of   Sukomoro 
Health Center as many as 107 people. The samples 
size were 84 people. The sampling technique used was 
purposive sampling; it is the technique of determining 
the sample by choosing them among the population 
based on what the researcher need (researchobjectives/
problems). Thus, the sample can represent the population 
characteristics that have been obtained previously(8). 
The research setting was at the Maternal & Child Health 
Center of Pojoksari Village, the Work Area of   Sukomoro 
Health Center. The research was conducted from July to 
September 2018. The instruments used to collect data 
were questionnaires. The data analysis techniques used 
were contigency coefficient.

Findings 

Based on the research findings of 84 mothers who 
had toddlers, the 70.2% were mothers aged 20-30 years, 
the 19.8% were mothers aged > 30 years, and the rest 
10% were mothers aged < 20 years. 

Based on the research findings of 84 mothers who 
had toddlers, the 50% were mothers who graduated 
from Senior High School, the 17% were mothers who 
graduated from Junior High School, the 20% were 
mothers who graduated from Elementary School, and 
the 13% were mothers who graduated from University.
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Based on the research findings of 84 mothers who 
had toddlers, the 50% were housewives, the 32.1% were 
entrepreneur, and 17.9% were farmers.

It is obtained that maternal knowledge on toilet 
training were good of 28.6%, fair of 50%, and poor of 
21.4%. Maternal motivation in conducting toilet training 
were good of 52.4%, fair of 38.1% and poor of 9.5%.

The results of statistical tests to analyze the 
correlation between maternal knowledge on toilet 
training and maternal motivation in conducting toilet 
training obtained p-value of 0.001, with a contigency 
coefficient of 0.438 which has a rather low degree of 
closeness and parallel direction. It means that there 
was a correlation between maternal knowledge on 
toilet training and maternal motivation in conducting 
toilet training for toddlers (1-3 years) at the Maternal & 
Child Health Center of Pojoksari Village, Work Area of 
Sukomoro Health Center, Magetan, Indonesia.

Discussion

Based on the research findings of 84 mothers who 
had toddlers, the 70.2% are mothers aged 20-30 years, 
the 19.8% are mothers aged > 30 years, and the rest 10% 
are mothers aged < 20 years. Supriatna(8) stated that adult 
age limits are chronologically stretched from the age 
of 20-70 years which are grouped at three periods; i.e. 
young adults (20-40 years), middle aged (40-55 years) 
and old/elderly (55-70 years). The maternal education 
is mostly 50% high school graduates. It illustrates that 
higher education allows people to have broader insight 
so that they can receive information appropriately. It 
is in accordance with the opinion of Notoatmodjo(9) 
who stated that education can increase one’s insight or 
knowledge. Most mothers are 50% housewives, which 
allows mothers to often interact with their children. Thus, 
the relationship between children and mothers is getting 
closer in which it makes it easier for mothers to motivate 
children. According to Azwar(10), the more often a person 
has an interaction, there will be a reciprocal relationship 
which ultimately affects the behavior patterns of each 
individual.

It is in terms of maternal knowledge on toilet 
training and maternal motivation in conducting Toilet 
Training to toddler (1-3 years). The results of statistical 
tests obtained a correlation between maternal knowledge 
on toilet training and maternal motivation in conducting 
toilet training for toddlers (1-3 years) which has a rather 

low degree of closeness and parallel direction.

Conclusion

Based on the results, it can be concluded that there 
is a correlation between maternal knowledge on toilet 
training and maternal motivation in conducting toilet 
training for toddlers (1-3 years) at the Maternal & 
Child Health Center of Pojoksari Village, Work Area of 
Sukomoro Health Center, Magetan, Indonesia.
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Abstract

Early death in terminal renal failure disease is mortality from all causes in first 3 months (90 days) after 
being started dialysis, especially patient with high risk end stage renal disease including history of Diabetes 
Mellitus (DM). Around 10% from adult people population are diagnosed chronic kidney disease and 12.6%-
32% of all mortality rates in first year in dr. Soetomo Hospital has DM history and has risk to suffer from 
early death. This study aimed to analyze risk factors for early death in diabetic terminal renal failure patients 
receiving hemodialysis. This study was conducted for 4 months (September to December 2018) in dr. 
Soetomo Hospital, Surabaya. Affordable population of terminal renak failure patient with DM history who 
underwent hemodialysis for the first time in Regional Public Hispital of dr. Soetomo Hospital in January 
2015 to December 2017. Sampling techniques used was total sampling (211 patients). Data were collected 
from medical records, then analyzed by using logistic regression test. The determinants of early death in 
diabetic terminal renal failure patients receiving hemodialysis were poor nutritional status, pleural effusion, 
sepsis, metabolic acidosis, and intra HD complication.

Keywords: Early death, Terminal renal failure, DM history, Hemodialysis 

Corresponding Author:
Riza Muhammad Zulham 
(riza.zulham@yahoo.com)
Address: Campus C-Airlangga University, Surabaya, 
Indonesia

Introduction

Diagnosis of End Stage Renal Disease (ESRD) 
or Terminal Renal Failure means patient with kidney 
disease in end stage and becomes a death penalty(1). 
Chronic DM becomes dominant etiology in a late stage 
kidney disease in developed countries and showed 
similar trend in developing countries(2). 

Moreover, chronic kidney disease places in 27th 
rank in list of mortality causes in the world in 1990 
even it increases to be 18th rank in 2010(3),(4). In United 
States, it is noted that 15% of adult people are estimated 
to suffer from chronic kidney disease. Prevalence 
of chronic kidney disease to adult people who are 18 
years old or more in United Stated shows that it is 
estimated if this disease is occurred more to female 

(16%) rather than male (13%)(5).  Data of kidney disease 
in Indonesia is obtained from result of Basic Health 
Research 2013, which showed that in population of 
age >15 years was diagnosed chronic kidney disease in 
0.2%. The prevalence increased as long as the people 
got older with quite significant increase in group of 35-
44 rather than 25-34 years old. Data of chronic kidney 
disease in Indonesia that was obtained from Indonesian 
Renal Registry (IRR) 2015 showed that the final stage/
terminal has the largest proportion (89%) and those who 
experience premature death increased by 39% in 2016 
compare to previous year(1). Furthermore, East Java 
placed in second rank after West Java with total of new 
patients of renal failure in 4139 patients with prevalence 
of chronic kidney disease in 0.3 % higher than national 
prevalence, which was 0.2%(6). Report from Public 
Health Office of East Java Province in second quarter in 
2017 showed that total of chronic kidney disease patient 
in Surabaya City that was recorded was 2059 patients 
and it increased from previous year, which in 2016, 
there were 1984 patients and it was the first rank from 
District or City in East Java. 

DOI Number: 10.5958/0973-9130.2019.00531.0 



 Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4        1592       

However, mortality cause from terminal/end stage 
renal disease patient generally was cardiovascular 
disease and comorbidity cause was infection(7). The 
mortality cause to hemodialysis patient included 
cardiovascular (44%), cerebrovascular (8%), 
gastrointestinal bleeding (3%), sepsis (16%), other 
causes (6%) and unknown causes (23%). The mortality 
cause was different which meant to the length of life for 
various mortality causes, particularly for cardiovascular 
disease and cerebrovascular disease(1). 

The impact that was faced by terminal renal  
failure patient could cause anemia, infection, low 
calcium levels and high phosphorus levels in blood, 
high potassium levels (hyperkalemia), loss of appetite, 
extra fluid in the body that caused high blood pressure, 
swelling in legs, or short breath due to fluid in the lung 
(pulmonary edema), depression, or lower quality of 
life(5). Risk factor of old age, having cardiovascular 
disease history before, and/ or diabetes, hypertension, 
disorders of Ca-P metabolism, anemia, high CRP levels 
with hypoalbuminemia, ventricular hypertrophy, and 
renal dysfunction influenced against mortality of end 
stage renal disease patient(7). 

The increase of  terminal renal failure patient 
total in Indonesia, including East Java, needed either 
availability of unit services / hemodialysis installations 
or peritoneal dialysis therapy and kidney transplants 
to survive. The availability of hemodialysis service 
that was added continuously and improved its quality 
could make easier the access for patients wherever they 
domiciled. Hemodialysis service with the progress in 

treatment recently enabled patient to survive longer 
than before. Nevertheless, the result of treatment was 
depended on the patient if without being analyzed or 
kidney transplants and comorbidity which were suffered 
by chronic kidney disease patient, hence, the mortality 
would be occurred(8). Furthermore, this study aimed to 
analyze risk factors for early death in diabetic terminal 
renal failure patients receiving hemodialysis. 

Method

This study was conducted for 4 months (September 
to December 2018) in dr. Soetomo Hospital, Surabaya. 
Affordable population of terminal renak failure patient 
with DM history who underwent hemodialysis for the 
first time in Regional Public Hispital of dr. Soetomo 
Hospital in January 2015 to December 2017. Sampling 
techniques used was total sampling (211 patients). Data 
were collected from medical records. The type of data 
were categorical, so presented in the form of frequency 
and percentage(9), then analyzed by using logistic 
regression test. 

Findings

Chi Square test was conducted in order to 
investigate the correlation among age, sex, nutritional 
status, comorbidity and complication (hypertension, 
heart disease, uremia, pleural effusion, anemia, sepsis, 
hyperkalemia, metabolic acidosis), HD regularity, 
smoking history, intra-HD complications (shock) 
against early death in diabetic terminal renal failure 
patients receiving hemodialysis. 

Table 1. Correlation between Variables and Early Death in Diabetic Terminal Renal Failure Patients 
Receiving Hemodialysis

Variable Category

Early Death in Diabetic Terminal Renal 
Failure Patients Receiving Hemodialysis

p-value PR (CI95%)
Died Survived

n % n %

Age

< 55 years old 34 33.33 68 66.67

0.36555-64 years old 32 35.96 57 64.04

>  65 years old 10 50.00 10 50.00
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Sex
Male 38 35.85 68 64.15

1.000 0.991 (0.691-1.419)
Female 38 36.19 67 63.81

Nutritional Status
Poor 56 55.45 45 44.55

0.000 3.050 (1.977-4.703)
Good 20 18.18 90 81.82

Hypertension
Yes 50 39.37 77 60.63

0.271 1.272 (0.808-2.597)
No 26 30.95 58 69.05

Heart Disease
Yes 29 63.04   17 36.96

0.000 2.213 (1.595-3.072)
No 47 28.48 118 71.52

Uremia
Yes 28 36.36 49 63.64

1.000 1.015 (0.700-1.473)
No 48 35.82 86 64.18

Pleural Effusion
Yes 28 47.46 31 52.54

0.046 1.503 (1.053-2.146)
No 48 31.58 104 68.42

Anemia
Yes 64 43.24 84 56.76

0.001 2.270 (1.321-3.902)
No 12 19.05 51 80.95

Sepsis
Yes 49 61.25   31 38.75

0.000 2.972 (2.035-4.339)
No 27 20.61 104 79.39

Hyperkalemia
Yes 47 48.96 49 51.04

0.001 1.941 (1.334-2.825)
No 29 25.22 86 74.78

Metabolic Acidosis
Yes 57 50.89 55 49.11

0.000 2.652 (1.702-4.131)
No 19 19.19 80 80.81

HD regularity
Poor 43 47.78 47 52.22

0.003 1.752 (1.219-2.517)
Good 33 27.27 88 72.73

Smoking history
Yes 28 37.33 47 62.67

0.884 1.058 (0.730-1.553)
No 48 35.29 88 64.71

Intra HD 
Complications (Shock)

Yes 34 77.27  10 22.73
0.000 3.073 (2.261-4.176)

No 42 25,15 125 74,85

Table 2. Result of Logistic Regression Test

Variable Category B Sig PR (CI-95%)

Nutritional Status
Poor 1.100 0.005 3.050

-
1.977-4.703
-

Good* - -

Heart Disease
Yes 0.744 0.089

- -
No* -

Pleural Effusion
Yes 0.868 0.035 1.503

-
1.053-2.146
-No* -

Anemia
Yes 0.136 0.787

No* -

Cont ... Table 1. Correlation between Variables and Early Death in Diabetic Terminal Renal Failure 
Patients Receiving Hemodialysis
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Sepsis
Yes 1.429 0.000 2.972

-
2.035-4.339
-No* -

Hyperkalemia
Yes 0.462 0.225

- -
No* -

Metabolic Acidosis
Yes 1.336 0.001 2.652

-
1.702-4.131
-No* -

HD Regularity
Poor 0.342 0.378

- -
Good* -

Intra HD complication 
(Shock)

Yes 1.856 0.000 3.073
-

2.261-4.176
-

No* -

*=comparer

Cont ... Table 2. Result of Logistic Regression Test

Based on table 2, the determinants of early death 
in diabetic terminal renal failure patients receiving 
hemodialysis were poor nutritional status, pleural 
effusion, sepsis, metabolic acidosis, and intra HD 
complication. 

Discussion

Influence of Nutritional Status on Early Death in 
Diabetic Terminal Renal Failure Patients Receiving 
Hemodialysis 

Poor nutritional status was one of risk factors of early 
death in diabetic terminal renal failure patients receiving 
hemodialysis. Poor nutritional status to terminal renal 
failure patient who underwent hemodialysis (HD) could 
be caused by patient’s condition with hypoalbumin in 
long time. Besides, non optimal therapy really correlated 
directly with the increase of mortality(1). Result of this 
study showed nutritional status became dominant/ 
main risk factor that influenced early death in diabetic 
terminal renal failure patients receiving hemodialysis. 

This could be caused by restriction impact on 
protein intake that was conducted in order to reduce urea 
accumulation that was from protein catabolism. Besides, 
it was occurred a change of amino acid metabolism that 
was formed in kidney as an impact from the chronic 
kidney disease such as arginine, serine, and tyrosine(10). 
Furthermore, this research was in accordance with result 
of conducted research by Lukowcky, et al.(11) who stated 
that mortality risk of HD patient for first 6 months was 
mostly occurred in 80%, particularly in first 2 months 
and its one third was caused by central catheter and 

hypoalbuminemia <3.5 g/dL which were in one third 
from all mortalities in first 90 days. 

Influence of Pleural Effusion Comorbidity on Early 
Death in Diabetic Terminal Renal Failure Patients 
Receiving Hemodialysis

 Pleural effusion comorbidity was one of risk 
factors of early death in diabetic terminal renal failure 
patients receiving hemodialysis. This was caused by 
urinary stasis in end stage renal disease patient that 
could undergo extra Na+ and water which were caused 
by loss of the excretion route for salt and water through 
the kidneys. This study result showed that pleural 
effusion comorbidity became main/ dominant factor in 
influencing early death in diabetic terminal renal failure 
patients receiving hemodialysis. 

Moreover, this could be caused by extra fluid 
that could be accumulated as effusion, such as pleural 
effusion or ascites and caused a difficulty for breathing. 
Pulmonary edema could be heard by stethoscope as 
a fine crack while inspiration(12). This study was in 
accordance with conducted research by Bisenbach(13) 
who stated that most of early death in HD patient was 
after began dialysis that underwent pleural effusion 
and fluid hyperhidration in the lungs which caused the 
severity of myocardial failure.

Influence of Sepsis Comorbidity on Early Death 
in Diabetic Terminal Renal Failure Patients Receiving 
Hemodialysis
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Infection that caused sepsis was a main cause for the 
increase of morbidity and mortality to the patient with 
end stage renal disease through chronic hemodialysis 
therapy. This study result showed that sepsis comorbidity 
influenced early death in diabetic terminal renal failure 
patients receiving hemodialysis. In this study, sepsis 
comorbidity became main/ dominant risk factor with 
prevalence of early death in more than 3.07 rather than 
in respondent who did not have sepsis comorbidity. This 
was caused by worse multifactor inflammation(7).

Chronic kidney patient with septicamia had risk 
of mortality twice from any causes and the increase of 
risk to be five times even nine times of mortality due to 
septicamia. Moreover, septicamia caused high increase 
of mortality risk. Besides, it was often occurred to 
peritoneal dialysis patient and hemodialysis patient(14). 
This study was in accordance with conducted research 
by Powe(14) in Maryland United States who stated that 
sepsis influenced early death in hemodialysis patient of 
end stage renal disease. 

Influence of Metabolic Acidosis Complication 
on Early Death in Diabetic Terminal Renal Failure 
Patients Receiving Hemodialysis

Proportion of early death diabetic terminal renal 
failure patients receiving hemodialysis increased more 
to the patient who underwent metabolic acidosis rather 
than who did not undergo metabolic acidosis. Result 
of this study showed metabolic acidosis complication 
became main/ dominant factor to influence early death 
in diabetic terminal renal failure patients receiving 
hemodialysis. 

This was due to acid entry or loss of chemical base 
in bicarbonate form. Chronic kidney disease caused 
phosphate, sulfate and organic anion retention. Firstly, 
bicarbonate was as a buffer, then, it was followed by 
bone and intracellular buffer(12).        

Influence of Intra HD Complication on Early Death 
in Diabetic Terminal Renal Failure Patients Receiving 
Hemodialysis

Proportion of early death diabetic terminal renal 
failure patients receiving hemodialysis increased more 
to the patient who underwent shock rather than who did 
not undergo shock because patient who did hemodialysis 
could undergo chronic and acute complications. 
Movement in blood out of circulation into the dialysis 

circuit could cause hypotension(12). Result of this study 
showed intra HD complication (shock) became main/ 
dominant factor that influenced early death in diabetic 
terminal renal failure patients receiving hemodialysis. 

This could be caused by very aggressive preliminary 
dialysis that could cause disequilibrium (imbalance) 
of dialysis. Moreover, it was as an impact of osmotic 
changes in brain when plasma urea levels reduced. This 
incidence caused shock which its effects were various 
from nausea and headache until convulsions and coma, 
even death(12). Therefore, it needed to evaluate regularly 
to the pre HD patient, even during undergoing HD 
through identifying factors that could influence shock as 
a preventive action and doing approriate management. 

Conclusion

Result that was obtained in this research could be 
used for health officers for early detection and evaluation 
for pre HD patient based on classification of risk 
factors, particularly for patient who had poor nutritional 
status, comorbidity and complication (pleural effusion, 
sepsis, metabolic acidosis), and who underwent intra 
HD complication (shock) as preventive action and 
appropriate management against the incidence of early 
death. 
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Abstract

Completeness of nursing care documentation is part of service quality in a hospital and as a legality from 
nursing practice. Fakfak Hospital in implementing nursing care on average has not been complete. However,  
there is nursing care documentation sheet but it has not been filled completely. Moreover, this study aimed at 
investigating the factors that influenced the completeness of nursing care documentation in Fakfak Hospital. 
This study was a quantitative study by utilizing cross sectional study design. Subjects of this study was 70 
nurses in six inpatient rooms, selected by purposive sampling. The crosstab stated that there was a significant 
influence between assessment and documentation. Besides, there was a significant influence between 
diagnosis and documentation. There was a significant influence between action plan and documentation. 
There was a significant influence between implementation of action plan and documentation. For the last, 
there was a significant influence between evaluation and documentation. All in all, in this study, there 
was a significant influence among assessment, diagnosis, action plan, implementation of action plan, and 
evaluation against the completeness of nursing care documentation. Therefore, suggestion in this research 
was it needed a training that was given by a superior in filling nursing care in inpatient room, and also 
completing the format of assessment, diagnosis, action plan, implementation of action plan, and evaluation 
based on the standard of Health Department. 
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Introduction

Nursing care service, which as one of professional 
services is an integral part that is not able to be separated 
from overall health service efforts. In the other hand, it 
is as one of determinant factors of good or bad quality 
and image for the hospital. Therefore, the quality of 
nursing care service needs to be defended and improved 
as optimal as possible. Besides, nursing care standard 
must be applied by all nursing staffs, thus, nursing care 
service can be accounted professionally. Regarding the 
effort in improving service quality in giving nursing 
care, all of nurses apply absolutely the standard of 
nursing care. According to Marquis and Huston(1), there 

were five models of professional nursing care which 
were available and they would be developed more in the 
future for facing nursing service trend. One of them was 
primary nursing. Primary nursing was an assignment 
method, which one nurse was responsible fully for 24 
hours against nursing care for patient.

American hospital in more than three quarters from 
all times was specialized for nursing practice. Three sub 
categories that contributed most of the nursing practice 
time were documentation in 35,3%, giving medicine in 
17.2%, and nursing coordination in 20.6%. Moreover, 
in Regional Public Hosptal of dr. Soetomo Surabaya, 
the nursing care that was documented completely was 
on average of 56.93%, which should be 100% and its 
problem was influenced by uneffective leadership(2).

Research result regarding conducted nursing care 
by nurses in six inpatient rooms in Regional Public 
Hospital of Fakfak showed that the implementation 
of nursing care still had not achieved the standard 
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of Health Department, which documentation had 
not been complete and there were sheets of nursing 
documentation but had not been filled completely. In 
addition, a conducted research by Aprilia(3) stated that 
the higher the nurse’s workload, the less complete and 
inaccurate the nursing care documentation. Conversely, 
the lower the nurse’s workload, the more complete and 
more accurate the nursing care documentation(2).

Fakfak Hospital which was owned by Fakfak 
District gave important contribution in health service 
for the society. Society demand in openness atmosphere 
and patients’ complaints for hospital service were easier 
to be stated through several communication media, thus, 
there were many ways to criticize hospital service for 
either outpatient or inpatient. Through several legal 
aid institutions, they did not refuse the possibility of a 
lawsuit against either hospital service or hospital officers 
such as doctors and nurses for medical action that 
could be seen in Table 3. Moreover, result of bivariate 
analysis that was conducted for patient service aroused 
a malpractice lawsuit(2).

  Facing the condition, the hospital nurses needed 
to understand and realize what was done by the service 
against patient must be done professionally and must 
have sense of responsibility and accountability. Law 
number 36 of 2009 is a realization of the signs for rights 
and obligations for health workers, including for nurses 
in doing their service assignment. 

Nursing documentation in nursing care document 
form was one of proofing tools for nurses’ action during 
doing nursing service assignment(2). Concerning with 
that, Fakfak Hospital tried to fulfill the needs of conducted 
nursing process and good nursing care document as what 
was determined in hospital accreditation, which was by 
providing formulir of nursing care document, making 
fixed procedure of nursing action, tool use in hospital, 
and also other facilities which were needed. Although 
nursing care document was really needed for either 
patient’s needs or nurses, reality, the completeness in 
filling document was still in less attention. Thus, there 
were still many nursing care documents which their 
content had not been complete(2).

Result of prasurvey through interviewing with 
six nurses who did job in inpatient room in Fakfak 
Hospital showed that several problems of nursing care 
documentation were lack of completeness in nursing 

care documentation, writing document which needed 
more time consuming, and focusing to patient service. 
Several nurses frankly felt if writing documentation 
that was too sued would cause lessen time to give direct 
service to the patient. Writing documentation also did not 
influence against their income (no additional reward). 
This research aimed at investigating the completeness of 
nursing care documentation in Fakfak Hospital. 

Method

This Research was conducted in Fakfak Hospital in 
6 inpatient rooms, by utilizing cross sectional design. 
Population in this research was all nurses who worked 
in inpatient rooms (60 nurses) in Fakfak Hospital. 
The sample of this research was 60 respondents. Data 
collection was conducted by utilizing questionnaire. 
The categorical data were presented in the form of 
frequency and percentage(4), then analyzed by using Chi 
Square test.

Findings and Discussion 

Table 1. The Respondent’s Characteristic 

Characteristics Frequency Percentage 

Age

17-25 1 1.7

26-35 33 55

36-45 23 38.3

46-55 3 5

Sex

Male 22 36.7

Female 38 63.3

Education 

Diploma-3 20 33.3

Bachelor 39 65

Nurse Profession degree 1 1.7

Employment

Civil Servant 39 65

Honorary 21 35
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Table 1 showed that most of respondents who were in 
the age of 26-35 years (55%). Most of respondents were 
female (63.3%).  In education, most of respondents were 
from Diploma-3 (33.3%). Meanwhile, in employment, 
most of them were civil servant (65%).

Table 2. Descriptive Analysis Results

Documentation Frequency Percentage

Complete 24 40

Incomplete 36 60

Assessment

Complete 29 48.3

Incomplete 31 51.7

Diagnosis

Complete 13 21.7

Test result showed that there was a significant 
influence between assessment and the completeness of 
nursing care documentation. 

Nurses in Fakfak Hospital documented nursing 
assessment data systematically, comprehensively, 
accurately, and continuously but it was incomplete. 
Moreover, preliminary assessment was occurred when 
the patient entered in facility of health service or started 
to use the service. This first assessment was conducted 
in particular chart form and usually it was selected as 
formulir of nursing data. However, the information 
tended to be wide information because the nurse needed 
to determine the basic line of comprehensive clinical 
information.    

It could be seen that nursing diagnosis was a 
statement that described human response (healthy 
condition or change in actual or potential interaction 
patterns) from either individual or group of nurses 
which legally identified and which the nurses could 
instruct definitive intervention in order to question 
healthy condition or to reduce, eliminate, or prevent the 
change(5).

Inpatient nurses in Regional Public Hospital of 
Fakfak who formulated good nursing diagnosis must 
describe component of problem, etiology, symptom of 

asymmetry between normal health status and function 
pattern of patient’s needs. In order to be able to 
formulate nursing diagnosis, it was needed high analysis 
potency, thus, it was needed human resources which had 
good potency and had strong motivation. According to 
researchers’ observation, there was patient’s status that 
had been studied. Besides, it was seen that the nurses 
only chose nursing diagnosis which had been provided 
on the side of assessment format. This made easier for 
the nurses but it also could cause the nurses lazy and 
being less initiative to analyze data, then, formulated 
nursing diagnosis by themselves if it was found 
different data. This condition also caused the quality of 
the completeness of nursing diagnosis documentation 
became monotonous. 

Based on the result above, it could be seen that 
nursing action plan was a plan that was organized by 
nurses for the importance of nursing action for the nurses 
who wrote and also for other nurses. Planning stage was 
an organizing process for several nursing interventions 
which were needed to prevent, lower, or reduce client’s 
problems(6).

This planning was third step in making a nursing 
process. In determining planning stage for nurses, it was 
needed several knowledge and skills such as knowledge 
about client’s stength and weakness, client’s value and 
trust, limitation of nursing practice, role from other 
health workers, potency in solving problems, making 
decision, writing goal and selecting and making safe 
nursing strategy in fulfilling the goal, writing nursing 
instruction, and also potency in doing cooperation with 
other health worker levels(6).

According to researchers’ observation, action plan 
was the next stage after assessment and determination 
of nursing diagnosis. Action plan was also a written 
guidance that described accurately regarding action 
plan that was done against patient based on needs level 
in accordance with the nursing diagnosis that aroused 
in Regional Public Hospital of Fakfak District. Sheets 
which were not in accordance with the case or medical 
diagnosis such as disease case that was not planning 
sheets there became an obstacle for the nurses in making 
a planning because most of nurses who were from 
Diploma and SPK (Nursing High School) and more than 
5 years in their education level influenced the quality in 
filling nursing care documentation. 
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Based on the result above, it could be seen that 
nursing action plan was an action series that was done 
by nurses to help the client from health status problem 
that was faced to be better health status that described 
the criteria of expected result. The implementation 
of action plan was an initiative from action plan for 
achieving specific goal. Implementation stage was 
started after action plan was organized and directed to 
nursing orders for helping client to achieve the expected 
goal. Therefore, specific action plan was conducted 
for modifying factors which influenced client’s health 
problems(7).

Moreover, the purpose of implementation was 
helping client in achieving the goal that had been 
determined, which included improving health, 
preventing disease, recovering health, and facilitating 
coping. For the success of nursing implementation so 
that it would be in accordance with nursing plan, the 
nurses must have cognitive potency (intellectual), 
potency in interpersonal relation, and skill in doing 
action. Implementation process must center to client’s 
needs, other factors that influenced nursing needs, 
implementation strategy of nursing action plan, and 
communication activity(7).

According to researchers’ observation, 
implementation of action plan was a management and 
realization from a plan that had been organized in planning 
stage. In this implementation stage, documentation 
became very important because it was a statement 
from authentic activity from inpatient nurse in Fakfak 
Hospital. Documentation about patient gave a proof of 
independent and collaborative actions which were done 
by the nurse, patient’s response against nursing action 
and changes which were occurred. Besides, the nurse 
only listed date and initial sign and did not mention his/ 
her own name, whereas, this aspect was as a realization 
from nurse’s responsibility and accountability. Factor, 
which could influence it, was the nurse felt that there 
was no difference whether mentioning his/her name 
or not in the action record or the others. This was also 
lack of awareness from the nurses about the importance 
of mentioning name in documentation as his/her 
responsibility against an action that had been done. 

It could be seen that evaluation was an assessment 
of result and process. The assessment of result 
determined how far the achieved success as an output 
from an action. Meanwhile, the assessment of process 

determined whether there was a mistake from every 
process stages from assessment, diagnosis, planning, 
action, and evaluation itself or not(8). Evaluation was 
conducted based on criteria that had been determined 
before in planning, comparing the result of nursing 
action that had been done with the goal that had been 
determined before, and assessing effectiveness of 
nursing process from assessment stage, planning, and 
implementation(8).

Nurses used several potencies in deciding whether 
the given  nursing service was effective or not. For 
deciding it in doing evaluation, a nurse must have 
knowledge about service standard, client’s normal 
response, and the model concept of nursing theory. In 
doing evaluation process, there were some activities 
that must be followed by nurses, which were review the 
client’s goal and the criteria of the result that had been 
determined, collecting data that correlated with expected 
result, measuring in achieving goal, noting the decision 
or result of measurement in achieving goal, and revising 
or modifying against nursing plan if it was needed(8).

Evaluation was assessing patient’s response against 
nursing action that had been done by the nurse through 
referring to standard or criteria of result that had been 
determined on the goal of formula. However, it was 
seen on patient’s status, which had been assessed, 
that criteria of success that could be used as a basic of 
this evaluation was not always listed, thus, conducted 
evaluation less referred to the goal. Documentation of 
evaluation had used SOAP, hence, it made easier for 
nurses in evaluating continuously. This had been in 
accordance with the components of evaluation, which 
were determining criteria, standard, and question of 
evaluation; collecting data regarding client’s newest 
condition; analyzing and comparing data against 
criteria and standard; summarying result and making 
conclusion; and doing action based on conclusion. 
In this case, assessment needed the use of particular 
and specified assessment tool. These common and 
uncommon assessment gave information type that 
needed to identify patient’s problems, then, beginning 
and planning patient’s nursing care. For example, a 
nurse who worked  in intensive pediatric neurologic 
unit would need to focus growth, development, and 
child neurological function thing. Practice area usually 
would give information which would be entered in this 
preliminary data. 
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Conclusion

It could be concluded that: there was a significant 
influence among assessment, diagnosis, action plan, 
implementation and evaluation against the completeness 
of nursing care documentation in Fakfak hospital. 
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Abstract

Determination of nursing diagnosis based on the theory used, one of them is the theory of Carpenito, namely 
the patient response. The theory is not in line with the current situation. If the diagnosis is based on the 
patient’s response, this theory cannot answer the patient’s needs because patients who are hospitalized do not 
always respond or complain. The purpose of this study is to develop a model for determining the diagnosis 
in the nursing process based on the Patient-Centered Theory. The results of this study indicate that some 
nurses in establishing nursing diagnoses were still based on client responses so that they were not in line 
with medical diagnosis. Based on the findings, the determination of the Standard for Nursing Diagnosis 
must refer to the client’s physiological disorders that are in accordance with the theory of Abdella Fayella. 
In Indonesia, in determining nursing diagnosis it is very important for nurses to carry out their practice 
in all spheres of nursing services, because nursing diagnoses are part of nursing care, so that the standard 
diagnostic is original Indonesian nurses are expected to improve standardized nursing services. 

Keywords: Nursing diagnosis, patient-centered

Introduction

Nurses who work in the medical-surgical nursing 
room are not only dealing with patients but also with 
family responses both physiologically, psychologically, 
socially, spiritually and financially in dealing with 
health problems(1). The nursing process is a method for 
nurses to provide nursing care to clients. Some of the 
meanings of the nursing process are: a method of giving 
systematic and rational nursing care(2).

The method of providing nursing care that is 
organized and systematic focuses on the unique responses 
of individuals to actual and potential health problems(3). 
A dynamic and ongoing activity that includes client-
nurse interactions and problem-solving processes. The 
nursing process is not just a systematic approach and 
is organized through six steps in recognizing client 
problems, but is a method of problem-solving both 
episodically and linearly. Then the medical diagnosis 
can be formulated, and how to solve the problem. 

Determination of nursing diagnoses based on the 
theory used, one of them is the theory of Carpenito(4), 
namely the patient response. The theory is not in line 
with the current situation. If the diagnosis is based on 

the patient’s response, this theory cannot answer the 
patient’s needs because patients who are hospitalized 
do not always respond or complain, not in line with the 
medical team. The wrong diagnosis will have an impact 
on the preparation of the intervention will also be wrong.

Based on the theory of the Carpenito(4), where 
the theory does not answer the patient’s problem, the 
researcher wants to make a guideline in determining 
diagnoses that are able to answer the difficulties of the 
nurse in determining the diagnosis.

One of the duties of nurses is to make nursing 
care (assessment, nursing diagnosis, interventions, 
implementations and evaluations). Based on a 
preliminary study in the hospital, there were 90% of 
nurses still experiencing difficulties in determining 
nursing diagnoses, because of differences in 
understanding of the guidelines used in compiling the 
diagnosis between patient responses or physiological 
disorders. 

Based on interviews with 10 nurses, 90% nurses 
used the patient’s response as a problem or problem. 
Even though treated patients do not always respond 
to the disease, it is not in line with the benchmark 
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of the medical team in making medical diagnoses, 
inconsistencies from nurses in using benchmarks in the 
use of guidelines in determining nursing diagnoses.

The difference in determining nursing diagnoses 
will cause problems, including the unresolved problems 
of patients, the absence of synchronization between 
nursing services and patient problems, not in line with 
nursing and medical services. This will have an impact 
on the extension of nursing time and higher costs.

The researcher made a breakthrough about the 
procedures for determining nursing diagnoses based on 
Faye Glenn Abdellah’s theory with the patient-centered 
theory. This theory gives instructions to nurses that the 
determination of nursing problems is based on bodily 
dysfunction rather than on the patient’s response(5). 

The expectation of a medical-surgical nurse in 
determining a diagnosis is the existence of the same 
standard to be used by all surgical medical nurses.

The data above is what underlies the researchers 
to conduct research on the development of models for 
determining nursing diagnoses in the nursing process 
based on the patient-centered theory. 

Method

This study examined the influence between factors 
of assessment, determination of diagnosis, preparation 
of interventions, implementation of intervention and 
evaluation. Relationship analysis was also carried out 
on the effect of the interaction between sub-variables 
and analyzed the influence of the application of the 
development of the patient-centered model. The 
population were all nurses in the HCU Hospital, 
Bangil who treated heart patients. The sample size 
was determined based on the rule of thumb = 125 
respondents, selected by consecutive sampling. This 
study conducted on July to August 2017. The research 
was carried out in several stages, namely: 

Stage I Model preparation

a. Survey of the factors that influence the 
determination of nursing diagnosis based on the 
assessment: patient identity, disease history, and 
physical examination.

b. Carry out a literature review to identify models 
for determining nursing diagnoses.

c. The results were combined with relevant 
literature studies to develop a model for determining 
nursing diagnoses. 

d. Focus Group Discussion (FGD) on the strategic 
issues relating to problems.

Stage II Modeling

Implementation to support the preparation of 
models based on statistics about the determination of 
nursing diagnoses based on the patient-centered theory. 
At this stage, a group discussion in the treatment room 
will be conducted which aims to complete the model 
formed based on statistics.

Findings

The nursing assessment instrument could not be 
evaluated because there was no assessment instrument 
in the room. The assessment instrument was still one 
with the emergency room. The diagnostic diagnoses of 
bishop nursing were in accordance with the standards, 
but in determining or formulating nursing diagnoses 
were still based on the patient’s response.

FDG activities were carried out with the aim 
of adding information for researchers regarding the 
condition of the documentation instrument keperawartan 
according to the views of nurses who were in the 
hospital and as the basis for the preparation of SKDI-
based nursing documentation instruments that were in 
line with the expectations of participants. This activity 
was held on 30 September 2017 at 09:30 in the meeting 
room and there were 4 participants.

Recommendations from the FGD on the form of 
the IDHS-based documentation instrument that will be 
applied in the inpatient room, especially HCU:

1. Study instrument: participants agreed, using a 
special review of system review format made for HCU 
treatment rooms not from the emergency room because 
the format could be more specific, the data obtained 
was more accurate in accordance with the patient’s 
development. Patients in the HCU room are possible 
every second there will be a change, by using a special 
assessment in the HCU room, the data is more acute. 
Assessment using a checklist will facilitate nurses in 
filling out the assessment format.

2. The participant nursing diagnoses instrument 
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agree with the arrangement of instruments presented 
by the researcher, namely the formulation of nursing 
diagnoses that are in accordance with the IDHS which 
consists of PES. But in determining the diagnosis 
of nursing does not use the response of patients but 
participants recommend using body function disorders 
such as coronary heart patients who have been using 
a diagnosis of discomfort in pain and then switch to 
impaired coronary perfusion, this is in line with the 
guidelines in the IDHS.

The success of the socialization and training 
program was seen based on an evaluation of the 
ability and opinion of nurses in the application of the 
determination of nursing diagnoses measured using 
research instruments.

Table 1. Evaluates the ability of nurses to 
determine nursing diagnosis

No Nursing 
Diagnosis 

Category
Total

Response Physiology

1
2

CHD 
patients
Heart failure

53
32

31
9

84
41

Total 85 40 125

The table 1 informs that as a whole the activities 
of composing or determining nursing diagnoses mostly 
use patient responses in determining nursing diagnoses.

Based on the results, it is known that new findings 
occur in determining nursing diagnoses based on 
physiological disorders of patients rather than based on 
patient complaints, with these findings it is expected 
that there is uniformity of nurses in establishing 
nursing diagnoses. This uniformity will reduce the 
misunderstanding of nurses or nursing students in 
establishing nursing diagnoses in patients treated.

Discussion

The practical contribution of the research that 
directly contributes to the optimal process of the 
nursing model in determining nursing diagnoses. The 
development of nursing in Indonesia is still developing 

in a better direction since it was ratified (September 
2014) Nursing Law No.38/2014 which is the basis on 
which the nursing profession in carrying out nursing 
practices and makes it clear that nurses have their own 
body of nursing science.

The Indonesian National Nurses Association 
(PPNI) is a Professional Organization that is recognized 
in the Nursing Law having the responsibility to 
improve and develop the knowledge and skills, dignity 
and professional ethics of nurses in Indonesia. PPNI 
developed standards that include competency standards, 
nursing care standards, and professional performance 
standards. Nursing care standards are required for 
Nursing Diagnosis Standards, therefore today (29 
December 2016) the PPNI publishes the Indonesian 
Nursing Diagnosis Standard (IDHS). 

The standard of IDHS is very important for nurses 
in carrying out their practice in all spheres of nursing 
services. Nursing diagnosis is a clinical assessment 
of the experience/response of individuals, families, or 
communities on health problems. 

The expectation of the future standard of nursing 
diagnoses is recognized in the National Health Insurance 
system as well as other health professionals, this needs 
to be fought because nursing services are part of health 
services so as to improve the welfare of nurses in 
Indonesia

Nursing diagnoses are statements that describe 
the human response  from individuals or groups where 
nurses are able to identify and give definite interference 
to maintain health status to reduce limiting, prevent, and 
change(4).

Nursing Diagnosis is a clinical decision about the 
response of individuals, families and communities about 
actual or potential health problems, where based on 
their education and experience, nurses can identify and 
provide definite interventions to maintain, reduce, limit, 
prevent and change the client’s health status(4).

IDHS states that nursing diagnoses are “clinical 
decisions about the response of individuals, families and 
communities about actual or potential health problems, 
as the basis for selection of nursing interventions to 
achieve nursing care goals in accordance with nurses’ 
authority” all nursing diagnoses must be supported by 
data, which according to IDHS as “characterization 
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definition” the character definition is called “sign and 
symptom” sign is something that can be proven and 
symptoms are something that is felt by the client

Nursing diagnosis is a component of the analysis 
steps, where the nurse identifies “individual responses to 
actual and potential health problems.” In some countries 
(eg, Kansas, New York) diagnosing is identified in 
the Nursing Practice as a legal responsibility of a 
professional nurse, nursing diagnosis provides a basic 
guideline to provide definite therapy where nurses are 
responsible in it.(6)

Nursing diagnoses cannot be longer recognized as 
part of the future of nursing. Nursing diagnosis is now. 
This provides a challenge for educators and nursing 
administrators to support not only current nursing 
students but also registered nurses now are staff in 
nursing bodies who have never been introduced to 
nursing diagnoses in their basic education programs.

Conclusion

The recommendations of the FGD in the 
development of the IDHS, namely the assessment 
instrument with a review of system approach, nursing 
diagnoses, are still lacking in standard standards so 
it needs to be standardized. The development of an 
instrument for determining diagnoses with physiology 
approach is valid and reliable using IDHS, nursing 
intervention instruments according to nursing diagnoses 
are valid and reliable.
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Acute Phase of Traumatic Brain Injury
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Abstract

Oxygen therapy aimed maintaining the adequacy of tissue oxygenation to prevent the increasing of intracranial 
pressure. The purpose of this study was to analyze the effected of low-flow with high fraction of oxygen 
method to maintain the intracranial pressure in traumatic brain injury patients, with one-group pretest-postest 
design. Eighteen patients per group were eligible as study subject and were recruated consecutively. Each 
subject was observed within 3 day. The study was held in Wahidin Sudiro Husodo Hospital, Mojokerto. The 
outcome were peripheral oxygen saturation and blood glucose levels. The study showed that low-flow with 
high fraction of oxygen method take effect on the maintain of intracranial preassure patients with traumatic 
brain injury oxygenation and energy metabolism thus the brain is able to regulate the complex function of 
intracranial specifically SpO2 and blood glucose level (p=0.000). It is the cerebral tissue received adequate 
blood flow, pressure. Low-flow with high fraction of oxygen method influenced intracranial pressure in 
traumatic brain injury patients. 

Keywords: low-flow with high fraction of oxygen, intracranial pressure, traumatic brain injury

Introduction

Oxygen therapy aims to maintain adequate tissue 
oxygenation, to prevent high intracranial pressure. 
Based on the pathophysiological mechanism, brain 
injury is caused by hypoxia and ischemia, or high 
intracranial pressure. Moderate brain injury patients 
who performed hyperventilation for 5 days, achieving 
partial arterial carbon dioxide pressure (PaCO2) <28 
mmHg(1). The action of hyperventilation is not done 
for high flow and long periods of time, and PaCO2 
is not lowered too low, because cerebral blood flow 
and cerebral tissue oxygen pressure (PbtO2) must be 
adequate, thus preventing cerebral hypoxia(2). The 
US in 2008 estimated that 500,000 people suffered 
traumatic brain injury or traumatic brain injury, 50,000 
people died before arriving at the hospital. The highest 
age is 15-44 years, 50% is caused by traffic accidents. 
Estimated permanent disability is 10% in mild brain 
injury, 66% in moderate brain injury, 100% in severe 
brain injury(1). At Cipto Mangunkusumo Hospital, there 
were 70% of head trauma inpatients experiencing COR, 
20% COS, and 10% COB(3). Medical record of Wahidin 
Sudiro Husodo, in 2010-2011, treated 184 people with 

head trauma, 83 (45%) COR, 80 (43.5%) COS, 21 
(11.5%) COB. Of patients with moderate brain injury 
(COS) 33 people (41.3%) low flow method with high 
oxygen fraction. Intracranial pressure was assessed 
from the level of consciousness found in moderate brain 
injury patients who were given low flow method oxygen 
therapy with a low oxygen fraction whose abnormal 
intracranial pressure was 80.8%, whereas those given a 
low flow method with high oxygen fraction were 78.7% 
normal intracranial pressure (ICP).

If arterial oxygen partial pressure (PaO2) was <10 
mmHg, then 11.5% of patients showed ICP of >20 
mmHg and 16.8% of patients showed cerebral perfusion 
pressure (CPP) of <60 mmHg. The conclusion of this 
study is that if PaO2 is low, ICP increases and CPP 
decreases, so that cerebral blood flow (CBF) is unable to 
supply the area that is experiencing ischemia(4). Oxygen 
therapy is one of the respiratory therapies. Clinically, 
the main goal of administering O2 is to treat hypoxemia, 
regulate the workings of the respiratory, circulatory and 
elimination system(5),(6). Oxygen therapy is an attempt 
to insert O2 into the body. There are 2 approaches for 
inserting O2, namely a low flow system and a high 
flow system. Acute phase brain injury patients, will 
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physiologically regulate the fulfillment of cerebral 
oxygen needs as a vital organ. Regulation is carried out 
by controlling the cerebral vascular system to regulate 
CBF and ventilation functions that maintain adequate 
oxygen in the cerebral tissue. The low flow system that 
is often used in these conditions is a low flow method 
of low oxygen fraction and a low flow method of high 
oxygen fraction(5). Brain injury patients carried out 
oxygen therapy aiming to maintain CPP, because the 
ratio of PaO2 and FiO2 has a significant relationship with 
PbtO2 then using oxygen therapy with oxygen flow that 
produces large FiO2 will increase cerebral perfusion(7).

Oxygen therapy in patients with traumatic brain 
injury is fundamental to preventing secondary brain 
injury and high ICP. The oxygen fraction of oxygen used 
and the flow rate given must be effective and efficient to 
regulate the fulfillment of oxygen demand for traumatic 
brain injury patients. In Wahidin Sudiro Husodo 
Hospital, oxygen therapy in patients with moderate 
brain injury was traumatic using a low flow method 
with high oxygen fraction showing a lot of normal ICP. 
Regarding this phenomenon, it is very interesting to 
know the difference in effectiveness of low flow method 
oxygen therapy with low oxygen fraction and low flow 

method with high oxygen fraction in ICP resistance 
patients with traumatic brain injury.

The purpose of this study was to analyze the effect 
of oxygen therapy in the low flow method of high 
oxygen fraction on ICP resistance in traumatic brain 
injury patients.

Method

The research used one-group pretest-posttest design. 
The variables were peripheral oxygen saturation (SpO2) 
and random blood glucose level. The traumatic brain 
injury patients hospitalized in Wahidin Sudiro Husodo 
General Hospital, Mojokerto, Indonesia were given 
oxygen therapy through a simple mask using a low flow 
of high oxygen fraction, then observed for 3 days which 
included SpO2 and random blood glucose level. The 
sample were 18 traumatic brain injury patients (GCS=9-
12), hospitalize more than 48 hours post trauma, age 20-
45 years, no multiple trauma, no shock, no hypothermia, 
no lung disease, heart disease, diabetes mellitus, stroke, 
alcohol consumption, narcotics and heavy smokers, 
selected by consecutive sampling. This research was 
conducted from September to November 2011. Data 
were analyzed by Wilcoxon-test. 

Findings and Discussion

Table 1. Description of general data patients

General data Frequency Percentage Homogenity

Sex Male
Female

12
6

66.7
33.3 1.00

Age 20-30 years old
31-40 years old
41-50 years old

8
6
4

44.4
33.3
22.2

1.00

Causes of 
Trauma

Car vs Car
Motorcycle vs Motorcycle
Car vs Motorcycle

5
7
6

27.8
38.9
33.3

1.00

Response Time <30 minute
30-45 minute
>45 minute

3
11
4

16.7
61.1
22.2

0.591

Length of Stay <9 days
≥9 days

12
6

66.7
33.3 0.230
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Table 2. Description of the mean difference (∆) 
changes before and after oxygen therapy 

Variable

Oxygen therapy in the low-
flow high oxygen fraction 

method
p-value of 

Wilcoxon test
∆ Mean±SD

SpO2 9.33±2.275 (%) 0.00

GDA 16.67±4.537 (mg/dl) 0.00

The effect of oxygen therapy using a low flow of 
high oxygen fraction on changes in SpO2 of traumatic 
brain injury patients can be explained as follows. 
Oxygen therapy in traumatic brain injury patients 
is the treatment of O2 treatment for the treatment of 
acute and chronic traumatic brain injury patients who 
are able to breathe spontaneously but are unable to 
oxygenate, by increasing oxygen oxygen fraction (FiO2) 
and increasing arterial oxygen pressure (PaO2), using 
oxygen development aids. (6),(7). Oxygen therapy is to 
provide oxygen gas flow more than 21% at a pressure 
of 1 atm into the body, so that the oxygen fraction of 
oxygen increases in the blood. An increase in the oxygen 
oxygen fraction of 1% can increase oxygen pressure 
7 mmHg(5),(8),(9). This respiratory gas in the body is 
processed through the process of respiration to be used 
functionally by the body.

The process of respiration is the process of gas 
exchange in and out of the lungs. Respiratory gas will 
enter the alveoli through a mechanism of ventilation and 
distribution. Inside the alveoli there is a gas exchange 
process called the diffusion process. Diffusion is O2 
displacement from a high oxygen fraction to a low 
oxygen fraction, where high O2 oxygen fraction in the 
alveoli will move to the pulmonary capillary and then 
transported through the blood. The oxygen transport 
in the blood is 97% bound to hemoglobin called 
oxyhaemoglobin and 3% dissolves in the plasma. 1 
gram of hemoglobin binds 1.34 ml of oxygen, when 
compared in total hemoglobin in the blood is called 
oxygen saturation (SO2). Oxygen saturation in the 
arteries is called normal arterial oxygen saturation (SaO2) 
95-100%(5). Oxygen in blood solubility has a pressure 
called normal oxygen partial pressure (PO2) of 60-80 
mmHg. In pulmonary capillaries oxyhaemoglobin is 
relatively constant in high PO2. But in tissue capillaries 
when PO2 is low, oxygen is released from hemoglobin. 
It can be said that the oxygen and hemoglobin bonds are 

influenced by the partial pressure of oxygen (PO2), and 
that adequate oxygen in the tissue is affected by PO2 and 
SO2

(5),(8),(10). 

In this study, oxygen was administered using a 
low flow of high oxygen fraction with 60% oxygen 
oxygen fraction in conditions of relatively normal 
hemoglobin levels and patients without pulmonary 
disorders, heart disorders and blood factor disorders. So 
if oxygen oxygen fraction is added, oxygen saturation 
will increase according to the amount added. From 
the study of oxygen therapy using a low flow of low 
oxygen fraction with a flow rate of 3 L/min (FiO2 32%) 
produces peripheral oxygen saturation (SpO2) 91-95%. 
Whereas using a low flow of high oxygen fraction with 
a flow rate of 8 L/min (FiO2 60%) produces peripheral 
oxygen saturation (SpO2) 96-100%. In this study also 
MAP measured 90-100 mmHg, indicating a condition 
of blood pressure that functionally regulates the body’s 
circulatory function in oxyhemoglobin transport. Based 
on hemoglobin predictions relatively normal, with a 
high oxygen oxygen fraction in the blood it provides a 
synergistic opportunity between oxygen and hemoglobin 
to form a large oxyhemoglobin bond. Transportation of 
oxyhemoglobin is affected by blood pressure. So that 
it is measured by oximetry that SpO2 is high(5). When 
comparison is made to tissue oxygenation, with high 
SpO2, SaO2 is relatively high. Because if SpO2 is less 
than 90% gives a low PaO2 picture. If PaO2 is low, the 
tissue releases oxygen from hemoglobin as a result, the 
tissue becomes hypoxic. Just as traumatic brain injury 
patients develop cerebral tissue injury as a result of brain 
injury both primary and secondary. The main causes of 
both primary and secondary brain injury are disorders 
of brain oxygen transport and supply and cerebral 
blood flow(1),(2),(9). This damages brain autoregulation 
which causes high intracranial pressure. As an effort to 
enable the autoregulation mechanism oxygen therapy is 
carried out. Oxygen therapy aims to add oxygen oxygen 
fraction in the blood. So that vascular autoregulation 
and blood pressure function relatively normal, and 
consequently maintained cerebral and peripheral blood 
flow(1). Low flow method with high oxygen fraction 
has an effect on increasing SpO2, so that with SpO2 is 
relatively normal, cerebral tissue gets enough oxygen 
and is able to regulate the complex function of the brain 
in maintaining intracranial pressure.

The effect of oxygen therapy using a low flow 
of high oxygen fraction on changes in random blood 
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glucose levels of traumatic brain injury patients can 
be explained as follows. Neurons are oxygen-sensitive 
cells. Neurons use energy from adenosine triphosphate 
(ATP) to carry out cell metabolic activities. Neurons 
depend on glucose to get ATP. Therefore the brain gets 
20% oxygen (750 ml/min) from the body’s oxygen 
and 25% of the body’s glucose, in the blood stream 57 
ml/100 g. minute. Glucose metabolism in the oxidation 
process will produce ATP, CO2 and H2O. In patients with 
traumatic brain injury there is a central airway pattern 
disorder which causes hypoxemia and hypoxia. These 
conditions are followed by brain metabolic disorders 
such as: anaerobic metabolism, hypermetabolism, 
hyperglycemia, hyperkatabolism and impaired fatty acid 
metabolism(7),(9). Hypoxic conditions cause anaerobic 
metabolism to occur which results in disturbances in 
energy formation and results in disturbances in cell 
function. If enough O2 supply will take place aerobic 
metabolism, that is with 1 mole of glucose and 6 O2, 36 
ATP, 6 CO2 and 44 H2O will be produced. If the O2 supply 
is less, anaerobic metabolism will occur, that is, with 1 
mole of glucose without oxygen, 2 ATP and 2 pyruvate 
will be produced, the subsequent process of pyruvate 
with NADH will produce 2 ATP and lactic acid. The 
reduced amount of ATP accompanied by the formation 
of lactic acid will result in increased brain edema(11). 
Because glucose is much needed, the glycolysis process 
is carried out. In this process abundant end products 
are CO2 and H+. High CO2 causes cerebral vascular 
vasodilation so that increased cerebral blood flow in 
pathological conditions will result in high intracranial 
pressure. The H+ in the process will affect the pH. High 
H+ ions cause acidosis, resulting in brain parenchymal 
necrosis(4),(5),(11).

Sympathetic nerve responses such as glucocorticoid 
and mineralocorticoid secretion, hyperglycemia in 
posttraumatic physical stress, central hyperthermia 
cause increased use of oxygen and glucose. This process 
will produce excessive CO2 + H+. Thus there is a change 
in pH and cerebral vascular vasodilation, resulting 
in intracranial high pressure(12). Hipermetabolisme, 
hyperglycemia and hyperkatabolisme this condition is 
caused due to the influence of catecholamines, glucagon 
and growth hormone. To meet the energy needs of the 
brain when glucose levels are insufficient, energy will be 
obtained from the release of glycogen from deposits in the 
liver and muscles, this process is called glycogenolysis. 
In addition, the use of amino acids such as valine, 

leusine, isoleusine, arginine and glutamate and fatty 
acids, this process is called glyoneogenolysis(5),(11),(12). 
In head trauma patients with traumatic brain injury can 
occur glucose metabolism through the oxidation process 
will produce ATP. ATP is the main energy used by brain 
metabolism. In the process of glycolysis, glucose is 
converted to pyruvate with CO2 and H2O products. 
Glucose catabolism can run in aerobic and anaerobic 
conditions(5),(12). In aerobic conditions, 30–36 ATP/
glucose molecules are produced and anaerobic state is 
produced by 2 ATP/glucose molecules(11). In brain injury, 
pathological response, decreased cerebral perfusion, 
cerebral hypoxia, increased metabolic energy, and post-
traumatic physical stress, will affect the level of glucose 
in the blood.

In brain injury, glucose is needed very much to 
produce ATP. This process requires O2 to guarantee 
aerobic conditions. Whereas O2 supplies are relatively 
less related to pathological responses. So the situation 
changes to anaerobic relative, and ATP is produced 
in small quantities. As a result, ATP is less for the 
metabolism of the brain, and brain parenchymal 
necrosis(4),(5),(11). Blood glucose assessment aims to 
determine the level of glucose in the blood. Oxygen 
fraction of blood glucose, or serum glucose levels in the 
body is regulated by insulin and leptin. Glucose flowed 
through the blood is the main source of energy for body 
cells. Normal blood glucose is 4-8 mmol /l (70-150 mg/
dl). In addition to glucose in the body also found other 
types of sugar, such as fructose and galactose(5). Because 
glucose is much needed, the glycolysis process is carried 
out. In this process abundant end products are CO2 and 
H+. High CO2 causes cerebral vascular vasodilatation 
thus increasing cerebral blood flow and intracranial 
pressure was high. The H+ ion in the process will affect 
the pH. High H+ ions cause acidosis. As a result there 
is brain parenchymal necrosis(4),(11). Failure of aerobic 
glycolysis, activation of cellular energy, the production 
of phosphocreatine and ATP production will result in 
the production of lactate and pH decrease as a result of 
cells arise acidosis(11). The failure of ATP formation also 
causes a failure in the sodium-potassium pump. As a 
result, potassium comes out of the cell and sodium and 
calcium enter the cell accompanied by water(2). In this 
study also measured 90-100 mmHg MAP, indicating a 
blood pressure condition that is functionally regulate the 
body’s circulatory function in the transport of glucose. 
Good oxygen therapy uses a low flow of high oxygen 
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fraction increasing oxygen saturation. This increase in 
oxygen saturation stimulates the mechanism of aerobic 
metabolism. This condition will gradually stop the 
glycolysis process and increase the amount of ATP 
production. So that the relative decrease in glucose 
mobilization followed by a decrease in blood glucose 
levels is relatively normal. According to the opinion that 
there is a lot of brain injury in glucose that is needed 
to produce ATP. This process requires O2 to guarantee 
aerobic conditions. Whereas O2 supplies are relatively 
less related to pathological responses. So that the state 
changes to anaerobic relative, and ATP is produced in 
small quantities(4),(5). Low flow method with high oxygen 
fraction affects the decrease in random blood glucose 
levels, so that with blood glucose levels relatively 
normal, cerebral tissue gets enough ATP and is able to 
regulate complex functions of the brain in maintaining 
intracranial pressure.

Conclusion 

Low flow O2 therapy method with high oxygen 
fraction effect intracranial preasurre to traumatic brain 
injury patients. In this study obtained exogenous factors 
such as gender, age, cause of trauma and response 
time which have not been concretized as factors that 
influence ICP resistance, therefore it is necessary to 
consider further research on these factors.
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Abstract

This study was performed to examine effect of PMR on health related quality of life domains in breast 
cancer women received adjuvan chemotherapy, with one group pre-test post-test design. It was conducted 
among 15 breast cancer women received adjuvan chemotherapy who met the ctriteria for inclusion in the 
study with consecutive sampling in surgical outpatient of Wahidin Sudiro Husodo Hospital. The participants 
were instructed practice PMR for 12 days twice a day. First day and thirteenth day EORTC QLQ-30 version 
3.0 questionnaires used to collected data. Average range of all obtained EORTC QLQ-30 symptom scales 
improved significantly: fatigue, nausea-vomiting, pain, insomnia, lack of appettite; except for dyspnea. 
Dyspnea are initially mild to no complaints at all, whereas cognitive function requires a longer period to 
be optimal return. PMR improved domains of health related quality of life among breast cancer women 
received adjuvan chemotherapy.

Keywords: breast cancer, adjuvan chemotherapy, progressive muscle relaxation, symptom

Introduction

The main risk factor for breast cancer is being a 
woman and the existence of an aging process, these 
two things are unavoidable conditions.(1) Adjuvant 
chemotherapy is an important modality for handling 
breast cancer. This therapy reduces the risk of death 
and recurrence of breast cancer, but often results in a 
decrease in health-related quality of life (HRQoL) 
because it causes a variety of physical disorders and a 
negative impact on the psychological client.(2),(3) Most 
of the women with breast cancer who went to Wahidin 
Sudiro Husodo Hospital, shared their complaints about 
the adjuvant chemotherapy. Physical disorders they often 
complain of include nausea and vomiting, decreased 
appetite, fatigue, insomnia, and pain. Various physical 
disorders that these natural clients cause anxiety. These 
physical and psychological disorders often result in 
disruptive client socialization and daily activities. 

Progressive muscle relaxation is one of the 
independent nursing interventions that can be used 
to alleviate physical and psychological disorders due 
to adjuvant chemotherapy.(4),(5) Reduced physical and 
psychological disorders due to chemotherapy will 
improve various domains in health-related quality of 
life.(6)                   

Global breast cancer is the most common cancer in 
women and the leading cause of death due to cancer.
(7),(8) Breast cancer incidence has increased in almost all 
regions of Indonesia including in East Java. Since 2009, 
breast cancer has been ranked first in both outpatient 
and inpatient units in hospitals throughout East Java.
(9) Based on medical record of Wahidin Sudiro Husodo 
Hospital, the number of women with breast cancer 
who checked into Surgery Polyclinic in 2011 were 
136 women, in 2012 were 220 women, in 2013 from 
January-May were 93 women and ±60% of the client 
underwent a mastectomy followed by administration of 
adjuvant chemotherapy.

Today health-related quality of life is an important 
issue both during the diagnosis process, the period of 
treatment and recovery of women with breast cancer.
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(10),(11),(12),(13) and an important end-point in various 
clinical studies on cancer.(3),(14) Information about quality 
of life related to health will improve client care because 
it has several benefits, namely as a prognostic indicator, 
explaining and knowing the side effects of adjuvant 
therapy, facilitating and assisting the decision making 
process, providing a more efficient treatment and care 
strategy, predicting morbidity and mortality strong, 
and provide information for policy setting and resource 
allocation. Domains on quality of life related to health 
are global health status/quality of life, functional status 
(physical function, role function, cognitive function, 
social function), several symptoms (fatigue, nausea, 
vomiting, pain, insomnia, shortness of breath, decreased 
appetite) and financial circumstances are an important 
indicator of how well an individual can function since 
the diagnosis process, treatment period and after 
treatment.(15) These domains will experience changes 
due to adjuvant chemotherapy.(10),(16) Improvements 
to quality of life related to health must be carried out 
because it is expected to have a positive impact on both 
individual, family and health clients nationally.(15) 

Based on the Nursing Intervention Classification 
(NIC), progressive muscle relaxation is one of the nursing 
interventions that is used to improve physical comfort.
(17) This exercise aims to induce a sense of relaxation 
so that the physical and psychological disorders caused 
by adjuvant chemotherapy are reduced, to achieve 
this goal the client must strain and relax some muscle 
groups and focus on the difference between tension 
and relaxation of the muscle.(5) Relaxation induced by 
progressive muscle relaxation decreases the work of 
the sympathetic nervous system resulting in a decrease 
in blood pressure, pulse and muscle tone, as well as 
changes in neuroendocrine function thereby reducing 
body oxygen consumption, metabolic rate, respiratory 
rate and muscle tension.(18) Progressive muscle relaxation 
improves sleep disturbances and pain in individuals with 
cancer.(19) Progressive muscle relaxation is one of the 
non-pharmacological interventions to reduce shortness 
of breath in cancer patients through a mechanism for 
reducing anxiety. Systematic review with a meta-
analysis states that relaxation exercises consistently and 
significantly reduce anxiety. Psychosocial interventions, 
one of which is progressive muscle relaxation both 
independently and in combination, effectively improves 
the quality of life, especially in the emotional function 

domain of cancer patients.(20),(21) The behavioral therapy 
is one of relaxation, effectively controlling nausea and 
vomiting in patients receiving chemotherapy, reducing 
pain and anxiety and distress in cancer patients during 
invasive procedures.(22) 

This study aims to determine differences in 
symptoms of women with breast cancer undergoing 
adjuvant chemotherapy before and after carrying out 
progressive muscle relaxation. 

Method

This study used one-group pretest-posttest design. 
The population were all women with breast cancer who 
received adjuvant chemotherapy, who checked into the 
Surgical Polyclinic, Wahidin Sudiro Husodo Hospital, 
Mojokerto-Indonesia from January to February 2014. 
Samples were breast cancer women who had inclusion 
criteria aged 30-60 years, post-mastectomy, had received 
at least 1 session of adjuvant chemotherapy, cooperated 
and could communicate in Indonesian well, could 
read and write, was willing to participate in signing 
an informed concentration and stage 4 breast cancer 
exclusion criteria, there were other serious illnesses 
such as diabetes mellitus and/or hypertension, there 
was a history or is experiencing a mental disorder and 
neurological disorders, experiencing visual and hearing 
impairment, musculoskeletal disorders. The sample size 
was 15, selected by consecutive sampling. Respondents 
were asked to do progressive muscle relaxation for 12 
days (5 days with assistance and 7 days independently). 
On the first day before carrying out progressive muscle 
relaxation and the 13th day data collection was carried 
out using the EORTC QLQ-30 questionnaire. Data were 
analyzed by paired-sample-t-test and Wilcoxon-Sign-
Rank-Test.

Findings and Discussion

Table 1. Description of Vital Signs of Breast 
Cancer Clients Undergoing Adjuvant Chemotherapy 
Before and After Progressive Muscle Relaxation

Vital Sign Mean±SD 
Before PMR

Mean±SD 
After PMR p-value

Pulse
Systole
Diastole
Respiratory-Rate

81.53±1.27
113.6±1.72
79.53±0.96
17.17±0.31

78.89±1.26
109.83±1.53
76.85±0.98
15.14±0.25

0.00
0.00
0.00
0.00
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Tabel 2. Mean Differences of Symptoms of Breast Cancer Clients Undergoing Adjuvant Chemotherapy 
Before and After Progressive Muscle Relaxation 

Variabel Mean±Standard Deviation Before 
PMR

Mean±Standard 
Deviation After PMR p-value

Fatigue 69.73±22.84 30.80 ±11.90 0.001

Nausea-vomiting 46.80 ±21.20 12.33 ±11.71 0.001

Pain 39.93±17.76 14.47 ±13.79 0.001

 Dyspnoea 4.40 ±11.61 0.00 ±0.00 0.157

 Insomnia 55.60±27.38 26.60 ±25.90 0.002

Appetite loss 75.73±19.74 35.47 ±23.60 0.001

In the EORTC QLQ-30 questionnaire a high 
score on signs and symptoms represents a high level 
of symptomatology/problem, if the score decreases it 
means that the problem has decreased or improved.(23)

In this study aggressive muscle relaxation 
significantly reduced fatigue in breast cancer 
respondents undergoing chemotherapy. Fatigue due to 
chemotherapy can appear suddenly and not disappear 
with rest. Adjuvant chemotherapy contributes to causing 
and increasing fatigue through its side effects including 
anemia, lack of nutritional intake due to nausea, 
vomiting, pain, emotional distress, sleep disturbances. 
These conditions will lead to increased energy use so that 
respondents feel excessive fatigue.(6),(24),(25) This situation 
if not immediately addressed can cause a decrease in the 
quality of life related to the health of the respondent. 
Progressive muscle relaxation is an independent nursing 
intervention that can be used to alleviate various causes 
of fatigue due to chemotherapy effects of pain, nausea, 
vomiting, anxiety or general distress. Progressive 
muscle relaxation significantly reduces fatigue and 
improves sleep quality in Turkish women who have 
breast cancer and receive adjuvant chemotherapy. The 
mechanism of progressive muscle relaxation in reducing 
fatigue is by inducing a relaxed feeling so as to reduce 
the aurosal sympathetic nerves that fall on a decrease in 
muscle spasm as a result of decreased pain, if the muscle 
spasm in the digestive tract decreases then CTZ will 
be stimulated so that nausea and vomiting decreases, 
anxiety is resolved. Feelings of relaxation and reduced 
symptoms will increase energy storage so fatigue can 
be prevented or overcome. Vomiting or vomiting is 
the removal of gastric contents by force through the 

mouth or nose. Afferent input in the emetic center is 
from the Chemoreceptor triger zone (CTZ) located in 
the posterma area in the cortex and the CTZ is sensitive 
to the chemical stimulus of the cerebrospinal fluid and 
blood. This mechanism is the basis for the occurrence 
of nausea and vomiting in cancer respondents who 
received adjuvant chemotherapy.(26) Nausea and 
vomiting that occurred in the respondents in this study 
was an aniscatorial type, namely nausea and vomiting 
reported by patients before chemotherapy and delayed, 
namely nausea and vomiting 24 hours to 5 days after 
administration of chemotherapy. The use of progressive 
muscle relaxation to treat nausea and vomiting in 
respondents who received chemotherapy showed 
significant results.(27) Progressive muscle relaxation 
reduces nausea and vomiting through a mechanism of 
distraction and decreases CTZ sensitivity to vomiting.
(28) When carrying out a progressive muscle relaxation 
exercise the respondent will concentrate on training and 
focus on distinguishing tense and relaxed feelings so 
that his attention to the side effects of chemotherapy, 
especially nausea and vomiting, will be distracted. At the 
time of nausea and vomiting, sympathetic aurosal such 
as blood pressure, pulse, muscle spasm in the digestive 
tract will increase, with relaxation the general distress 
will decrease so that the sensitivity of the vomiting 
receptor in CTZ also decreases. Nausea and vomiting 
due to adjuvant chemotherapy side effects will interfere 
with other determinants of health-related quality of life. 
This exercise can be given before, during and after a 
procedure or achieved so as to prevent the occurrence 
of acute, anticipatory and delayed nausea and vomiting, 
this procedure can be taught before, during and after 
chemotherapy.(29) 
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Cancer itself and treatment with chemotherapy can 
cause pain. Pain results in helplessness, inability, despair 
to social isolation so that it has a negative impact on 
daily activities and the socialization of respondents.(30) 
Progressive muscle relaxation is a relaxation technique 
that significantly improves sleep and sleep disorders 
in patients with cancer. The mechanism of progressive 
muscle relaxation decreases norepinephrine because it 
reduces prorioseptive impulses to the hypothalamus so 
that sympathetic aurosal decreases. Reduced release of 
norepinephrine will reduce muscle spasm which results 
in a decrease in pain perception. In this study some 
respondents used analgesic pharmacological therapy 
to reduce the pain they experienced. This needs to be 
considered as a confounding factor in the study.(19) 

Sleep disturbances or insomnia are abnormalities 
for starting and maintaining sleep that occur repeatedly. 
Sleep disturbances can also be caused by psychological 
and environmental factors.(25) Various physical 
symptoms: pain, nausea, vomiting, shortness of breath 
and psychic: anxiety until depression that accompanies 
chemotherapy results in insomnia. The literature 
review by the American Academy of Sleep Medicine 
(1999) states that progressive muscle relaxation is 
one of the three non-pharmacological therapies used 
for the treatment of chronic insomnia and Barrows & 
Jacobs (2002) states progressive muscle relaxation is 
effective for insomnia and headaches(18). Progressive 
muscle relaxation improves sleep quality. Relaxation 
can improve sleep quality because it induces a relaxed 
feeling that causes physical and psychological symptoms 
due to decreased chemotherapy.(26)

Chemotherapy causes digestive tract disorders 
because most chemotherapy drugs react to cells that 
have rapid growth, the manifestation of side effects 
associated with somatic cells of the body that normally 
have fast cleavage abilities, one of which is the 
digestive tract. Nausea vomiting is the most complained 
symptom due to chemotherapy.(4) Progressive muscle 
relaxation significantly reduces both nausea and 
vomiting symptoms through distraction and decreases 
the sensitivity of CTZ.(27),(28) so that indirectly if this 
symptom decreases the appetite of the respondent will 
return. In this study some respondents used antiemetic 
pharmacological therapy to reduce the nausea and 
vomiting they experienced. This needs to be considered 
as a confounding factor in the study.

In the study the decrease in mean shortness of 
breath before and after progressive muscle relaxation 
was not significant, this is probably due to the shortness 
of breath score before relaxation (pre-test) was already 
low or even zero meaning that most respondents 
did not experience shortness. Some chemotherapy 
agents directly cause damage to the lungs, one of the 
manifestations is tightness. Adjuvant chemotherapy 
drugs for breast cancer most often cause fatigue, 
indigestion and spinal cord suppression.(25) 

Based on the frequency distribution table between 
demographic data (age, status, occupation and income) 
with the average of each symptom, the data is almost 
entirely the average symptom score has decreased after 
progressive muscle relaxation and a small portion of 
the mean score remains. Based on the stage of cancer 
and the chemo cycle, the majority of respondents have 
decreased symptom scores and a small percentage 
remain. Various cancer-related symptoms and treatments 
are influenced by various factors. Various symptoms 
in cancer respondents, besides being influenced by 
demographic factors (age, income and marital status), 
are also influenced by psychosocial factors (anxiety, 
individual coping, self-efficacy, and social support), 
biological factors (anemia, changes in immunity and 
neuroendocrine function).(6) A small percentage of 
the average symptom score did not decrease probably 
due to other factors influencing this situation, such as 
individual coping, self-efficacy, social support and 
anemia, where this condition has not been seen in this 
study.

Conclusion

Conclusions from this study were differences in 
symptoms of women with breast cancer undergoing 
adjuvant chemotherapy before and after carrying out 
progressive muscle relaxation.
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Abstract

The presence of air pollutants in a room can cause health problems both in the long run and short term. One 
of the indicators of indoor air pollution is dust/particulates. Air pollution comes from incomplete combustion 
activities from households, cigarette smoke, household industries, building materials, etc. The purposes of 
this study are to analyze the life time of activated carbon for dust filtration after passing through the cyclone 
ventilator modification; to analyze its effectiveness in lowering dust levels; to analyze its efficiency rate in 
lowering dust levels, and; to evaluate the ability of the cyclone ventilator modification to reduce the dust 
levels. The research design was a pre-experimented research in the form of One Group Pretest-Posttest 
design. The independent variable was the cyclone ventilator while the dependent variable was dust. The 
data collections of the dust were conducted 100 times, before and after the air passed through the cyclone 
ventilator. The data analysis employed was the paired t-test. The results showed a decrease in temperature 
of 1.18o C after the installation of the indoor air purifier at an average air speed of 8.51 m/s. Before passing 
through the indoor air purifier, the average dust level reached 0.29 mg/m2. Meanwhile, the average dust 
level after passing through the ventilator decreased to 0.0039 mg/m2. The average percentage of dust level 
reduction was 98.68%. The paired t-test analysis indicated p=0.000, meaning that there was a significant 
decrease of dust level after the air passed through the air purifier. The life time of the activated carbon for 
dust filtration had not reached its saturation point after 400 hours. This ventilator was highly effective as it 
could reduce dust level by more than 80% for 400 hours. Meanwhile, the efficiency was evident from the 
effectiveness of the ventilator in lowering the dust level at a relatively low cost since the operation did not 
require electricity. The conclusion of the study was that this cyclone ventilator modification had an excellent 
capability as indicated by its life time rate as well as its effectiveness and efficiency in lowering indoor dust 
levels. It is recommended that the cyclone ventilator modification be applied in an effort to promote healthy 
indoor air quality for both households and home industries.

Keywords: dust, life time, effectivity and efficiency, indoor air purifier, cyclone ventilator modification

Introduction

Air pollution causes various impacts on all aspects of 
life, including the health of humans, animals, plants and 
the impact on materials. The impacts on human health 
include respiratory disorders, emotional disturbances, 
anorexia, mental depression in the respiratory center 
and central nervous system. Among many materials 

that cause air pollution, particles/dust belong to the 
groups that require serious attention because of the 
magnitude of the impact that can be generated, both on 
living things and other physical environments. In this 
case, the particle/dust is a solid object that occurs due 
to a mechanical process (reduction break up) to a solid 
mass which is still influenced by the force of gravity. 
Particles/dust can be inhaled through the respiratory 
tract. Particles larger than 0.6 μ will be retained in the 
upper respiratory tract while those below 0.3 μ will 
follow the Brownian motion, i.e., going in and out and 
only those with the size between 0.3 μ to 0.6 μ will 
arrive at the lung alveoli.
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Referring the Minnesota Department of Health 
in Saragih(1), the main problem of indoor air pollution 
is that it holds more pollutant concentration than in 
outdoor. The occurrence of indoor air quality problems 
is generally caused by several factors, including the 
lack of ventilation, the contaminants being in the room, 
and contamination from the outside of the room(2). 
Furthermore, Saragih(1), stated that the presence of 
indoor air pollutants can cause health disturbances both 
in the long run and in short term where the air pollution 
sources can come from the kitchen in households, 
smoke, building materials, etc.

The purposes of this study were to analyze the life 
time of the activated carbon for dust filtration after 
passing through the cyclone ventilator modification; 
to analyze its effectiveness to reduce the dust level; to 
analyze its efficiency rate in lowering the dust level, 
and; to evaluate its ability to lower the dust level.

Method

The experimental design employed in the research 
is One Group Pretest Posttest Design. The difference 
between these two measurement results was considered 
as a treatment effect.

The research location was at PT. Kalimaya Surabaya 
as a home industry that produced home furnishings and 
home construction which had the potential to generate 
particle/dust. Location of research was The Laboratoriy 
of Health Polytechnic of Surabaya.

The sampling was determined to be 100 times 
which were before and after the treatments, taking into 
account of the ability and necessities of the researchers 
to measure the life time of the indoor air purifier. Ability 
here meant the cost factor, the ability of the personnel in 
dividing their daily activities and the routine tasks they 
must conduct.

The material used was a 105 μm of active carbon 
from coconut shells (obtained from 140-sized mesh), 
while the cyclone ventilator modification consisted of the 
following components: 1) the cyclone/turbine ventilator, 
2) the activated carbon reactor. The specifications of 
the air-chamber device (cyclone/turbine ventilator) and 
the active carbon reactor were as follows: 1)material: 
alluminium; 2) diameter: 45cm=16”; 3) Dimensions: 75 
x 68 x 68 cm (HxLxW); 4) Weight: 4.5 kg to 8.5 kg; 5) 
Suction Capacity: 42.39 m³/min; and last 6) the media 
thickness: 20 cm.

Figure 1. Active Carbon and Cyclone Ventilator Modification

The data obtained would then be collected, 
processed and analyzed using descriptive and analytical 
statistics with paired t-test which was included in the 
parametric statistical test. The use of paired t-test was to 
test the effectiveness of the treatment with determined 
variables, i.e. the level of CO and CO gas before it 
passed the air purifier (pre-test) and the level of CO and 
dust after passing the room air purifier (post-test). The 
collected data was numeric so that it was presented as 
mean, SD, maximum and minimum.(3)

Findings and Discussion

Air Speed   Rate

The results of the air flow rate measurement are 
presented in graphical form as follows:

Figure 2. Air Flow Rate Measurement Results

Through the air flow rate meter with a span of 
60 minutes for the reading, the average air suction 
capability of the cyclone ventilator was capable of 
sucking air at 8.51 m/s. This condition exceeded the 
natural room air flow rate in the as required by The 
Regulation of the Minister of Health of the Republic of 
Indonesia Number 1077 of 2011 concerning Guidelines 
for Restoring Air in the House Room(4), ranging 0.15 - 
0.25 m/sec. This requirement is in conformity with the 
Decree of the Minister of Health No. 261 / MENKES / 
SK / II / 1998 concerning Health Requirements for the 
Work Environment(5) which requires that the ventilation 
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rate should be between 0.15-0.25 m/sec.

Room Temperature

Table 1. The Result of Room Temperature Measurement Before and After the Installation of the Cyclone 
Ventilator Modification

No

Before Installation After Installation Temperature 
Difference 
after 
Installation 
(OC)

Date of Measurement Temperature (ºC) Date of Measurement Temperature (ºC)

1 August 15, 2016 27.05 Sept 2, 2016 25.89 1.16

2 August 16, 2016 27.15 Sept 3, 2016 26 1.15

3 August 18, 2016 27.35 Sept 5, 2016 25.90 1.45

4 August 19, 2016 27.0 Sept 6, 2016 25.85 1.15

5 August 20, 2016 27.0 Sept 7, 2016 26 1

6 August 22, 2016 27.24 Sept 8, 2016 25.97 1.27

7 August 23, 2016 27.01 Sept 9, 2016 25.98 1.03

8 August 24, 2016 27.06 Sept 10, 2016 26 1.06

9 August 25, 2016 27.09 Sept 13, 2016 25.78 1.31

10 August 26, 2016 27.10 Sept 14, 2016 25.86 1.24

Average 27.11 Average 25.93 1.18

The results of the temperature measurements 
before operating the ventilator indicated the highest 
temperature measurement of 27.35 ºC, while the lowest 
temperature before operating the ventilator was at 27 ºC 
with the average temperature measured at 27.11 ºC. 
After the ventilator operated, the highest temperature 
reached 26 ºC while the lowest temperature amounted to 
25.78 ºC with the average room temperature recorded at 
25.93 ºC. From the results above, it was found the average 
difference of temperature decrease after the installation 
of the cyclone reached 1.18 ºC. This was due to by the 
movement of the air passage through the cyclone. In 
accordance with the Decree of the Minister of Health 
No. 261 / MENKES / SK / II / 1998 concerning Health 
Requirements for the Work Environment(5), a working 
space requires temperature ranges between 18-26 ºC. 
This indicated that with the installation and operation 

of the cyclone ventilator, the room temperature became 
eligible. The comfort of the room air temperature that 
met the requirements was expected to increase the 
workers’ performance.

Results of Decreased Dust Levels (PM 10)

Figure 3. The Distribution of Dust Level Measurement 
Results (PM 10) Before and After the Cyclone Ventilator
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The measurement results of the dust levels (PM 10) 
before the air passed through the cyclone ventilator 
showed the highest levels of 0.317 mg/m³ while 
the lowest reached 0.231 mg/m³. Meanwhile, the 
measurement of the dust level (PM10) after passing 
the cyclone ventilator recorded the lowest dust level of 
0.003 mg/m³ and the highest level at 0.005 mg/m³ at the 
end of the measurement (400 hours) on the 50th day.

Furthermore, the amount of the percentage decrease 
in the dust level (PM10) and the performance of the 
filtration media (coconut shell-activated carbon) as 
the absorption media which would be employed as a 
reference in the calculation of paired t-test, effectiveness, 
lifetime and efficiency of the cyclone ventilator to 
lowering the dust level (PM10) in the generator room of 
PT. Kalimaya Surabaya.

The research results indicated that as long as the 
ventilator had operated with the span of 50 days with the 
exposure of the air pollution of the room derived from 
the operational genset for 8 hours each day, the dust 
levels (PM10) decreased at the highest rate of 98.97% 
while the lowest was 98.25%, resulting an average 
decline of 98.68%.

The results showed that the cyclone ventilator’s 
ability to reduce the indoor dust level (PM10) did not 
form a declining trend line, but a fluctuating graphic 
line instead. This occurred because the dust parameter 
(PM10) had an average diameter of ≤ 10 μm, while the 
active carbon used as the adsorbent media had an average 
diameter of ≤ 125 μm. Thus, the absorption process did 
not work well enough. The dust (PM10) was adsorbed 
into the pores of the activated carbon mainly had the 
diameter of <25 nm, thus, when the pores of the activated 
carbon had been covered by the dust (PM10) which had 
the diameter of <25 nm, other adsorbents such as CO 
and dust (PM10) would pass through the effluent.

The fluctuating study results were also due to the 
varied dust particle sizes (PM10) so that they formed 
new layers on the initial surface because it was not 
adsorbed into the adsorbent media. This caused the 
cyclone ventilator use activated carbon as the adsorbent 
media to better reduce the dust parameter (PM10).

In this study, the life time assigned to the cyclone 
ventilation was equal to reducing the amount of 
dust (PM10) up to 50%. Based on the results of this 
research, with 50 days of exposure to air pollutants 

originating from the generator set lasting 8 hours each 
day, the ventilator’s ability to reduce the amount of dust 
(PM10) was still above 98%. Thus, the 50-day testing 
period had not resulted in the cyclone ventilator to reach 
its life time and it could still operate to reduce dust 
(PM10) even more than 50 days.

The Evaluation of the Indooe Air Purifier (Cyclone 
Ventilator Modification)

The physical condition evaluation of the cyclone 
ventilator included: 1) the cyclone ventilator was made 
of aluminum, causing it not easy to rust and could be used 
for long period of time; 2) the ventilator did not require 
routine maintenance because based on the research, 
the ventilator could be used up to 50 days with the 
equipment condition could still operate properly; 3) the 
cyclone ventilator could operate on weak wind stream 
and could adjust to strong wind stream; 4) the cyclone 
ventilator could move because of the differences in the 
air pressure coming from indoor and outdoor. This could 
happen because the hot air contained in the room would 
move out into cooler air through the cyclone ventilator.

Conclusion

1. The life time of the activated carbon used in the 
the cyclone ventilator modification could reach 400 
hours without showing any indications of experiencing 
a period of saturated filtration media in reducing air 
pollutants (dust parameter).

2. The effectiveness of the cyclone ventilator 
modification in reducing the dust levels (PM10) by 
the filtration media still indicated the efficiency level 
of 98% although it had been tested for 400 hours. The 
cyclone ventilator modification had been proven to be 
highly efficient. The indicators were from the aspects 
of effectiveness, necessity energy, and economic factor.

3. The performance evaluation of the indoor air 
purifier/cyclone ventilator modification was evident in 
the ventilator’s reliability during the operation and its 
outcome (life time, effectiveness and efficiency).

Suggestions

1. Further research needs to investigate whether 
the cyclone ventilator modification is equally effective 
in lowering other contaminants.

2. Further studies on the media used can be 
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conducted because the media used already reacted 
to dust or other pollutants.

3. The media on the cyclone ventilator 
modification in lowering the dust has met the quality 
standards of the air quality in the work environment of 
0.15 mg/m³(5). Therefore, it is necessary for further 
detailing various diameters of smaller media so that the 
surface area gets broader.
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Abstract

Diabetes mellitus (DM) patients need a new approach of primary, secondary or tertiary prevention. This 
research aimed to develop the module of DM-prevention based on SECI-Knowledge Management in public 
health center, used a exploration and experiment studies. The sample was 96 type-2 DM patients selected by 
simple random sampling. The variables were primary prevention behaviour, Random Blood Glucose (RBG) 
and DM-Prevention model based on SECI-knowledge management. The data were collected by using 
questionnaire and RBG examination, then analyzed by PLS. The results showed that there was significant 
influence after applied DM-prevention model based on SECI-knowledge management in enhancing the 
capabilities of patients in primary prevention. 

Keywords: type-2 DM, SECI-knowledge management, primary prevention

Introduction

An increase of DM-patients need a new approaches 
of primary, secondary or tertiary prevention. Prevention 
approach not only affect prevention before the patient 
is exposed to DM, but also secondary prevention i.e. 
the principle of the prevention of an increase in blood 
sugar levels and tertiary prevention i.e. prevention of 
expansion of impact or complications.

The process of behavior change starts from the 
process of knowledge transfer from both the health 
worker cadres, as well as other sources of information 
about how to route the prevention. The process of 
knowledge transfer/knowledge management is very 
necessary so that knowledge dissemination is the first 
step in the process of behavior change.

Knowledge management is a process of regulating 
the knowledge of each individual, so that it is structured 
and easy to access and transfer to other people. 
According to Seubert et al.(1), knowledge management 

is a discipline that introduces an integrated approach 
in identifying, capturing, evaluating, providing, and 
sharing information for the benefit of companies/
institutions/organizations. 

This research aimed to develop module of DM-
prevention based on SECI-Knowledge Management in 
public health center, used a exploration and experiment 
studies.

Method

The design of this study were cross sectional and 
pre-experiment (one group pretest-posttest design). 
The population were the holders of DM program and 
health cadres in the district in 2017. The sample size was 
100, selected by cluster sampling. Data were obtained 
from 96 respondents through fillout the questionnaires. 
The independent variables were personal factors, 
organizational factors, technical factors and peer 
trustworthness factors. The moderator variable was 
SECI-Knowledge Management and the dependent 
variable was DM-prevention. Data were analyzed by 
Partial Least Square (PLS).

Findings

Table 1 shows the results of convergent validity 
test. All of outer loading were >0.5 (valid).
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Table 1. Test results of convergent validity test

No Variable Indicator Outer Loading Information

1 Personal

1. Fun Sharing Knowledge X11 0.901 Valid

2. Self Efficacy X12 0.907 Valid

2 Organizational

1. Leadership Support X21 0.995 Valid

2. Award from Puskesmas X22 0.690 Valid

3 Technical X3 1.00 Valid

4 Peer Trust X4 1.00 Valid

5 SECI-Knowledge Management

1. Healthy Diet Y11 0.799 Valid

2. Physical Activity Y12 0.776 Valid

3. Safe and Organized Medicine Y13 0.610 Valid

4. Monitoring of RBG Y14 0.678 Valid

5. Utilizing Health Facilities Y15 0.828 Valid

6 DM-prevention

Primary Y21 0.866 Valid

Secondary Y22 0.894 Valid

Tertiary Y23 0.885 Valid

The results of reliability tests are shown in table 2. The cut off value of composite reliability was >0.7 and 
Cronbach-Alpha was >0.6. 

Table 2. The results of reliability test

No Variable Composite 
Reliability Cronbach Alpha Information

1 Personal 0.899 0.776 Reliable

2 Organizational 0.842 0.862 Reliable

3 Technical 1.000 1.000 Reliable

4 Peer Trust 1.000 1.000 Reliable

5 SECI-Knowledge Management 0.857 0.790 Reliable

6 DM-Prevention 0.913 0.858 Reliable
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Figure 1. The model of Type-2 DM prevention based on SECI-Knowledge Management

Figure 1 shows the structural model based on the validity and reliability test. The hypothesis testing results are 
shown in Table 3.

Table 3. The hypothesis testing results

No Path Path-coefficients SE T Information

1 Personal factors  SECI-knowledge 
management 0.674 0.105 6.194 S

2 Organizational factors  SECI-knowledge 
management 0.016 0.050 0.438 NS

3 Technical factor  SECI-knowledge  
management 0.224 0.103 2.078 S

4 Peer trust  SECI-knowledge management 0.101 0.056 1.841 NS

5 SECI-knowledge management  DM-
prevention 0.653 0.084 7.668 S

S=Significant; NS=Not Significant
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Table 4 shows the results of the evaluation of preventive behavior after implementation of health promotion by 
the program holders.

Table 4. The results of preventive behavior evaluation

No Assessment Frequency Percentage Difference-test 

1 Primary Prevention

Pretest

-Less 64 66.7% t-test =-19.520

-Enough 23 24% df=95 

-Good 9 9.4% p-value=0.000

Posttest

-Less 2 2%

-Enough 6 6%

-Good 88 92%

2 Random Blood Sugar

Pre-Test

-Minimum 200 - t-test=41.132

-Maximum 552 - df=95 

-Mean 238 - p-value=0.000

Post-Test 

-Minimum 150 -

-Maximum 514 -

-Mean 199 -

The results of the evaluation of the application modules created gives good results (Table 4). 

Discussion

The Role of Personal Factors 

There was effect of personal factors on SECI- 
knowledge management. The pleasure of sharing 
knowledge is the feeling of someone who loves to explore 
new knowledge. Wasko & Faraj (2005)(2); Lin & Lee 
(2006)(3) states that the pleasure of sharing knowledge 
from members of an organization or community in 
gaining wealth intelectual, they like to engage and delight 
in solving problems so that it will get the experience 
that they love to tell or share that knowledge to others. 
The pleasure of sharing knowledge will greatly affect 
the behavior of health care personnel in improving the 
knowledge itself and pass it on to others. This factor 
needs to be improved because in the health workforce 
with motivated to learn and knowledge dissemination 
efforts affect a good to a friend or colleague to patients 
as a form of outreach/health promotion efforts. 

Other personal factors is self efficacy. Self-efficacy 
according to Bandura (1997)(4) is the perception of a 

person on his ability to organize and carry out the task. 
According to Endres et al. (2007)(5) is an individual 
assessment against the ability he has and give a sense 
of how someone made the decision to share knowledge. 
They believe that individuals with knowledge of the 
higher self efficacy are more willing to share their 
knowledge and experiences of their past than individuals 
with knowledge of self efficacy is low. Individuals with 
knowledge of high self efficacy rated positively on the 
ability and their accomplishments that will motivate 
them to share knowledge. High self confidence will 
be the ability of self will encourage health workers to 
conduct the SECI-knowledge management. 

In general, the level of sharing pleasure and self 
efficacy were in less categories. The reluctance of a 
person in sharing knowledge will lead to a level of ability 
every health worker will tend to be static and a desire 
to do outreach/health promotion to the community will 
decrease and become routine work. The cause of the less 
level of pleasure in sharing knowledge could be caused 
by low self efficacy and lack of training especially 
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prevention of DM in the last year. 

The Role of Organizational Factors 

The results showed that there was effect of 
organizational factors on SECI-knowledge management. 
Organizational support will affect the performance of the 
employees. According to Lin & Lee (2006)(3), positive 
view of lead in trying hard to introduce knowledge 
sharing activities among employees is an indispensable 
factor to foster a culture of knowledge sharing. 
Provide the facilities required officers to support their 
knowledge-sharing is a form of policy in favor of the 
employees. While according to Tobing (2007)(6), awards 
or rewards is a stimulant to grow passion sharing. The 
award can be either an explicit reward, such as direct 
awards which are financial or non-financial. Rewards 
also may be implicit that became a driving force even 
become prerequisite for the sharing of knowledge.

Organizational factor is a factor that affects the 
management of SECI and knowledge sharing but 
the results of this study indicate that organizational 
support did not significantly affect the SECI-knowledge 
management. This may be caused by individual factors 
that have been discussed before. 

The Role of Technical Factors

The results showed that there was effect of technical 
factors on SECI-knowledge management. Technical 
factors in general health care personnel in the category 
of low/lacking. Lack of these factors needs to get 
attention. The low ability of technical health personnel 
will cause the ability level of each health workers will 
tend to be static and a desire to do outreach/health 
promotion to the community will decrease and become 
routine work. This may be due to lack of computer 
facilities, communication as well as containers of low 
ability to operate a computer and the internet create new 
knowledge only obtainable from the training undertaken 
by health workers and compounded with the the lack of 
dissemination of the results of the training or seminar 
that was attended by medical personnel make the 
knowledge gained is only understood by the participants 
of the training course..

The Role of Trust

The results showed that there was effect of 
organizational factors on SECI-knowledge management. 
The trust factor is generally in the low category. Low 

peer trust will lead to reluctance of health workers to 
do a good knowledge management. This will make the 
ability of each health workers will tend to be static. 
The model of Al-Busaidi et al. (2010)(7) involves five 
variables that are thought to affect knowledge sharing 
and further affect the individual benefits. The variable is 
a system quality, service quality, management support, 
rewards policy, trustworthiness, and peers. 

The results of this study showed that rewards 
policy, management support, and system quality affects 
knowledge sharing. 

The Role of SECI-Konowledge Management

The results showed that there was effect of SECI-
knowledge management on prevention behavior. 
The model based on SECI-knowledge management 
significantly affect the ability of health workers in 
delivering information and knowledge about the 
prevention of disease to the patient. Improved skills based 
on SECI-knowledge management consists of 4 stages 
namely socialization, externalization, combination, and 
internalization. Stages is a way or a tool for organization 
to build a knowledge, where knowledge that later will 
be used by the organization to develop him(8).

Education can increase knowledge through formal 
and informal education such as training, seminars and so 
on.  Sources of knowledge can be a community leaders 
both formal and informal expert on religion, the holder 
of the government, and so on.(9)

Knowledge developed here is about a preventative 
DM. Each stage takes time to produce knowledge that 
can be directly applied by its members. Internalizaton 
stages are stages in which new knowledge will be 
automatically applied by members without needing 
to be reminded or supervised, which means this 
knowledge has become a cornerstone of the individual 
in performing the act or behave. Behavior based on 
knowledge then it is more lasting than the behavior 
not based on knowledge(10). It is strongly influenced 
by the intensity of attention and perception towards 
objects(11). Factors affecting knowledge including age, 
education, occupation, interests, experience, culture and 
information(12).

Increased knowledge will have an impact on the 
patient’s behavior changes. This research shows that 
there is a change of behavior after health education using 
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module of SECI. According to Green cit. Notoatmodjo 
(2007)(11), that there are three factors that affect individual 
behavior change i.e. predisposing factor which includes 
(knowledge, attitudes, beliefs, social norms, and another 
elements); enabling factor (age, social status, education, 
and human resources); and reinforcing factor (attitude 
of her husband, parents, community leaders or health 
worker and health cadres). 

Conclusion

There was significant influence after applied 
DM-prevention model based on SECI-knowledge 
management in enhancing the capabilities of patients in 
primary prevention.
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Abstract

Stress can be experienced by anyone including the elderly people. Stress can occur at any time and daily 
occurrence in life. Stress conditions can be reflected in the activity of the human brain. Horticulture therapy 
is one alternative to handling stress with the use of plants as a means of therapy. This study aims to analyze 
the differences in the qualitative picture of brain waves or brain mapping about stress in elderly people 
before and after administration of horticulture therapy to plant flowers. This study uses a quasy experimental 
design, with the design of the pre-post-test test control group design, which is conducting research using 
treatment groups and control groups) that were measured before and after the research intervention in the 
form of Horticultural therapy. The research sample was determined by purposive sampling, with a sample 
size of 14 elderly people divided into 2 groups of 7 people each. The research was conducted in Batu City, 
East Java in 2008. The research instrument used was an EEG (electroencephalogram) examination tool. Data 
from the research results were processed descriptively for QEEG (Quantitative electroencephalogram). The 
results showed that QEEG examination showed 42.9% of the stress condition improved. It was concluded 
that horticultural therapy to plant flowers had a positive effect on stress levels in the elderly. Based on these 
conclusions, it is recommended that horticultural therapy be applied to elderly people who experience stress.

Keywords: stress brain mapping, horticulture therapy, elderly

Introduction

Hans Selye (1976) cit. Harjana (1994) states that 
stress is the body’s response that is not specific to 
each demand or burden on it.(1) Stress is the reality of 
life every day that cannot be avoided(2). Stress can be 
experienced by everyone without knowing the age limit 
including the elderly.

According to Emanuelsen & Rosenlicht(3) stress 
is defined as a physical and emotional response to 
the demands experienced by individuals who are 
interpreted as something that threatens balance. In line 

with this opinion, Maramis & Maramis(4) defines that in 
general, what is meant by stress is the body’s reaction 
to situations that cause pressure, change, emotional 
tension, and others. In conditions of stress a person will 
be disturbed by his balance, therefore it is necessary to 
make adjustments to stay in a stable condition. This is in 
line with Keliat(2) where stress is caused by changes that 
require adjustment.

Stress can be classified as mild to severe. If the 
stress experienced by a person is very excessive 
or very heavy, it will have an impact on his health 
problems. Lazarus & Folkman(5) revealed that stress is 
a relationship between individuals and the environment 
that individuals consider burdensome or exceeds their 
strength and threatens their health.

In the exhaustion stage stress conditions, according 
to Hans Selye cit. Colbert(6), the body will show signs of 
adrenal gland maturity which will usually cause mental, 
physical, emotional, and body organs and systems that 
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experience prolonged stress. According to Mumpuni 
& Wulandari(7), in someone who experiences stress, a 
reaction occurs in the body that is the release of cortisone 
from the adrenal gland, thyroid hormone increases, the 
release of endorphins from the hypothalamus and causes 
heart palpitations. This stress condition will also be seen 
in the activity of the human brain.

The brain is a very important organ which is 
the part of the central nervous system which is the 
driving force for all human activities. Through EEG 
(electroencephalogram) the picture of the performance 
of the human brain can be drawn. EEG is a tool for 
recording brain wave activity over a period of time. 
QEEG (Quantitative EEG) or also known as “brain 
mapping”, provides comprehensive data on brain waves 
and provides precise analysis of the raw data provided 
by EEG. QEEG works similar to the workings of the 
EEG, but data obtained from QEEG can be displayed in 
various types as needed, can be in the form of topographic 
images, in the form of diagrams, or ropaque images that 
show activity in the cortex (outside the brain). Stress 
response in humans can be known from the behavioral, 
hormonal aspects, autonomic nervour activities, body 
sytem, including an overview of brain activity.

Stressors can arise from human internal and 
external factors. External factors which in this case 
the environment around humans have an influence on 
physical and emotional health in a person. Therefore 
the use of the environment, especially plants according 
to the assumption of researchers will be an interesting 
thing to be used in dealing with stress.

One therapy that promotes the role of plants is 
horticultural therapy. Horticultural therapy is a series of 
treatment actions that are oriented / client-focused in a 
professional manner that uses garden-matching activities 
to overcome certain problems or the rehabilitation of 
its clients. The focus is to maximize social, cognitive, 
physical abilities and / or to improve general health and 
fitness(8). So horticultural therapy can be used to help 
someone improve the quality of health both physically 
and mentally.

This horticultural therapy can also be used to 
help overcome mental health problems including the 
elderly, as the results of a study written by Anggela(9) 
which states that therapeutic horticultural interventions 
may be effective in promoting the psychological well-

being of the elderly. Research on horticultural therapies, 
especially those associated with mental health problems, 
have not been carried out, especially in Indonesia, 
especially those that use EEG brain activity checking 
parameters. In general, the research conducted is about 
plants or horticulture by agriculture or about psychiatric 
problems or stress by the field of health / mental nursing, 
while research that links the two things is rarely done. 
This condition is a great opportunity for researchers to 
do a study.

This study aims to analyze differences in the 
qualitative picture of the brain or brain mapping 
about stress in the elderly between before and after 
administration of horticultural therapy to plant 
flowers. The benefits of this study theoretically are as 
new findings in the area of mental health and nursing 
knowledge related to the image of EEG especially 
before and after horticultural therapy through touch 
(touching therapy) which is planting flowers. The 
practical benefits are as a basis for developing aspects 
of promotion, prevention and curation and rehabilitation 
of mental health problems.

Method

This study used pre-post test control group design, 
that were measured before and after the research 
intervention in the form of horticultural therapy. The 
population in this study was elderly who lived in the 
Batu City, Indonesia. Sample size was 14, selected by 
purposive sampling, then divided into 2 groups, namely 
the treatment group (7) and the control group (7). 

The independent variable was horticultural therapy 
of planting flowers and the dependent variable was stress 
measured from brain mapping (QEEG). Horticultural 
therapy of planting flowers was an activity of planting 
and caring for flower plants that were carried out every 
day, including: planting, weeding, watering, fertilizing, 
carried out with happy hearts under the direction of the 
researcher. The level of stress was discomfort caused 
by feeling depressed in the daily lives of the elderly, 
measured by brain activity recorded on the EEG and 
QEEG results (Quantitative electroencephalogram).

The location of the study was Batu City, Indonesia 
and the time of data collection was April-October 2018. 

The analysis of the data was descriptive of brain 
wave images (alpha, theta, beta and delta waves) from 
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someone who interprets the psychological conditions 
associated with stress that are interpreted narratively 
by a mental health specialist / psychiatrist. The analysis 
of this study used humans as respondents, therefore the 
implementation of research researchers pay attention to 
research ethics.

Findings

General Data of Respondent’s Identity

The respondents’ sexes were mostly male (79%), of 
which the majority (86%) were married and some of the 
respondents belonged to the 45-59 year old age group 
of 78.6%.

Stress Conditions From QEEG Overview (Quantitative Electroenchephalogram)

The results of brain wave recording interpretation by mental health specialists or psychiatrists are as follows:

Table 1. Distribution of QEEG Examinations about Anxiety 

No Group

Early Condition of QEEG QEEG Results after Treatment

No worry / no 
stress

Anxious / 
stressed

Get better from  
stress

No changing of 
stress Stress gets worse

1. Flower Planting 
Group 0 7

(100%)
3
(42.9%)

1
(14.3%)

3
(42.9%)

2. Control group 0 7
(100%)

2
(28.6%) 0 5

(71.4%)

It can be seen that from the QEEG results in the 
initial conditions before treatment all respondents 
(100%) were in anxious or stressful condition. The post 
test results showed a positive effect though or improved 
42.9% in the treatment group, while only 28.6% in the 
control group.

The existence of anxiety is shown by the image 
of high amplitude theta, high amplitude alpha, high 
amplitude beta and high beta. 

Discussion

Some of the respondents were elderly people who, 
when seen from the WHO classification, were classified 
as middle age people  45-59 years old at 78.6%. old 
age is a closing period in a person’s life span, which 
is a period in which a person has moved away from 
the previous period which is more pleasant or moving 
from a time full of benefits(10). In old age, the aging 
process occurs naturally along with increasing age. 
Psychological changes that occur can also be related to 
mental accuracy and effective functional conditions(11).

The activity of planting flowers that takes a long 
time (approximately 1 month) from the seeds to 
flowering. With a frequency of once a day and strong 
emotional involvement it turns out that the activity of 
planting flowers can provide pleasure and is very good 
at providing useful activities for the life times and daily 
routine of respondents. Even more important is the 
activity of planting flowers carried out by respondents 
rather than just planting to get flower yields, but it is a 
therapy. Horticulture therapy is the implementation or 
series of treatment actions that are oriented / focused on 
the client in a professional manner that uses gardening 
activities to overcome anxiety problems. This is in line 
with the theory from Heller et al.(8) that the focus of 
horticultural therapy is to maximize social, cognitive, 
physical abilities and/or to improve general health and 
fitness.

Horticulture therapy, especially planting flowers 
involves client elements or the elderly, targets or flowers 
and planting flowers interacting intensively. The three 
elements interact with each other as described by Dorn 
& Relf (1995) cit. Heller et al.(8), namely clients, goals, 
and activities of treatment activities. In the graphical 
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model of horticultural therapy, Matson describes a 
variety of interaction interactions from a client, a 
horticultural therapist, and plants during a Horticultural 
Therapy session (Matson, 1982 cit. Heller et al.(8)). 
Horticulture therapy is not based on farming activities 
or work aimed at harvesting crops. The excitement 
gained when gardening and planting crops is a major 
part of the active participation of this activity. In order 
for active participation in the process of horticultural 
therapy, a therapist is responsible for planning treatment, 
developing treatment session sessions, interacting with 
clients, and recording results(8).

The benefits of horticultural therapy in planting 
flowers can be seen from the  recorded on EEG 
examination, where QEEG in the initial condition 
before treatment all respondents (100%) were in anxious 
condition, the post test results showed a positive effect 
even though only 42.9% were conditions the stress is 
improving. However, this condition is a very good 
picture which shows that horticultural therapy has a 
positive impact on the respondents. 

Stress is a reaction from the body (response) to the 
environment that can protect ourselves which is also 
part of the defense system that keeps us alive(12). Stress 
is a physiological and psychological reaction that occurs 
when a person feels an imbalance between the demands 
faced and his ability to overcome these demands(12). 
Emphasized in Webster’s dictionary, stress can act as 
a cause of disease(6). Through the activity of planting 
flowers that are proven to be able to reduce stress levels, 
hopefully providing better health conditions for the 
elderly and preventing the onset of disease.

EEG  is a device for recording brain wave activity 
over a period of time. QEEG or also known as “brain 
mapping”, provides comprehensive data on brain waves 
and provides precise analysis of the raw data provided 
by EEG. QEEG works similar to the workings of the 
EEG, but data obtained from QEEG can be displayed 
in various types as needed, can be in the form of 
topographic images, in the form of diagrams, or images 
that show activity in the cortex (outside the brain).

The QEEG results in this study were interpreted by 
experts namely mental health specialists / psychiatrists. 
QEEG results in normal conditions are given a green 
color. The results showed that respondents improved 
42.9%, which means that the image of QEEG became 

the green dominant in 42% of respondents from 100% 
of respondents who experienced stress. This means 
that therapeutic horticultural activities are beneficial in 
reducing stress.This condition is supported by the results 
of interviews. The results of the interview respondents 
said that they were very happy with the activity of 
planting this flower because they were able to enjoy 
flower growth day by day with pleasure. Especially 
when they see the flower plants flourish, flower buds 
and colorful flowers begin to appear. This condition 
indicates that the activity of planting flowers decreases 
the stress experienced by respondents.

The results of this study support the findings 
from Edward Bach, a doctor from England in 1930, 
discovered the mystery of the positive relationship 
between flowers and humans. He wrote a book about 
how humans treat themselves through plants, namely by 
utilizing the energy that is in the flower for healing so 
that the therapy is called flower energy therapy according 
to Wardiyati(13). So if viewed from the aspect of plants, 
then the color of leaves and flowers has positive energy 
that affects the health of the human body and soul.

Some aspects that are suspected to be factors that 
influence the results of EEG examination on respondents 
are: 1) The distance between the place of inspection 
and the respondent’s house and congestion on the trip 
can increase stress for the respondent; 2) Examination 
preparation relatively gives a burden / feeling of 
discomfort because the head part must be installed with 
many electrodes; 3) Duration of preparation until the 
implementation of a relatively long EEG examination 
(around 2 hours / respondent). However, the positive 
aspects obtained are that with the confounding factor, 
almost half of the respondents experienced a decrease 
in stress, which means that horticultural therapy to plant 
flowers has a relatively permanent and effective positive 
effect on reducing stress levels.

Conclusion

Based on the results of research and discussion it can 
be concluded that horticultural therapy to plant flowers 
has a positive effect on stress levels in the elderly with 
the results of QEEG examination showing 42.9% of the 
stress condition improved. Based on the conclusion, it 
is suggested that horticultural therapy to plant flowers 
can be given to overcome stress as one of the options for 
non-pharmacological therapy in the elderly.
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Breastfeeding Model in Madurese Viewed from Culture 
Capital and Lifestyle According to Pierre Bourdieu
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Abstract

Exclusive breastfeeding for 6 months can protect babies from short-term diseases. This study aims to 
analyze the influence of cultural capital and lifestyle, and prove the intervention model for breastfeeding 
in Madurese society. Stage 1 used cross-sectional design. Population consisted of mothers in Bangkalan, 
Indonesia. Sample size was 170 selected by consecutive sampling. Data was analyzed by Partial Least 
Square. Stage 2 used quasi-experimental design, with 32 respondents. Data was analyzed by Chi Square test. 
There was a significant influence between culture capital (power distance=0.766, power avoidance=0.766, 
individualism=0.833, masculinity=0.753, and time orientation=0.726) and breastfeeding. Individualism was 
the highest indicator. There was the influence of lifestyle (industry=0.695, advertisement=0.686, public 
relations and journalism=0.672, independent=0.861 and hedonism=0.633) on breastfeeding, and independent 
lifestyles had the highest influence on breastfeeding. Culture capital and lifestyle intervention model had an 
effect on breastfeeding in Madurese community. 

Keywords: breastfeeding, culture capital, lifestyle, Pierre Bourdieu

Introduction

Exclusive breastfeeding for 6 months can protect 
babies from short-term diseases such as gastroenteritis, 
respiratory infections and malnutrition; and in the long 
run against chronic diseases such as type 2 diabetes, 
hypertension and obesity(1). Through a community 
nutrition improvement program, the MoH-RI is 
targeting a 6-month exclusive breastfeeding coverage of 
80%(2). Exclusive breastfeeding coverage in Bangkalan 
for three consecutive years(3),(4),(5) was 49.8%.

Setegn Tesfaye’s study found that the factors of 
exclusive breastfeeding failure were young mothers and 
working mothers(6). A study by Hoda Mohamed Nafee 
Elsayed found that the breastfeeding implementation 
was very much dependent on the policies of the local 
government and the factor of working mothers(7). 

Sandra’s research found that mother’s education, 
knowledge and experience are predisposing factors 
that have positive effect on the success of exclusive 
breastfeeding, while EIBF is a strong enabling factor for 
the success of exclusive breastfeeding. In terms of the 
driving factors, support for delivery-helper health-care 
workers has the most significant effect on the successful 
implementation of exclusive breastfeeding(8).

According to Bourdieu cit. Haryatmoko(9), a person’s 
lifestyle is the result of the interaction between humans 
as subjects as well as objects in the society, the result of 
conscious and unconscious thoughts formed throughout 
his life history. Bourdieu places a lifestyle in a series 
or a long social process involving capital, objective 
conditions, habitus, disposition, practice, lifestyle, 
sign systems, and taste structures. Habitus is a set of 
tendencies that produce social practices and perceptions, 
containing past experiences whose influence is ready to 
be displayed in the present so that habitus becomes a 
source of action, thought and representation. Bourdieu 
also explained that cultural capital is a value that is 
exchanged, which is an accumulation of developing 
cultural forms. The use of cultural capital requires a 
process and cannot be done suddenly and flexibly such 
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as economic and social capital(10). Bourdieu also said that 
human action is the result of constructive structuralism, 
namely the relationship between subjectivity and 
objectivity, and this theory is then known as the theory 
of social practice(11).

Method

This study used cross-sectional design. Sampling 
was done by consecutive sampling method. In the first 
stage of the study the subjects were breastfeeding mothers 
aged 20-35 years who had children aged 1-5 years 

without any contraindications to breastfeeding, with a 
sample of 170 mothers. This study used culture capital 
and lifestyle as independent variables and breastfeeding 
as the dependent variable. The instrument used in this 
study was questionnaire that was strengthened by Focus 
Group Discussion. Data processing and analysis in 
stage one used Partial Least Square method. The second 
stage of the study used quasi-experimental design with 
26 subjects of study. Data processing and analysis was 
done with different tests. The application of the model 
obtained in stage 1 was done using chi square test.

Results

Table 1. The outer model

No Latent variables Indicators Original 
Sample Notes

1 Culture capital-X1

X1.1-Power distance (Source of Information) 0.766 Valid

X1.2-Power Avoidance (Trust to Long-Term 
Benefit) 0.766 Valid

X1.3-Individualism (Influence of Others) 0.833 Valid

X1.4-Masculinity (Independence) 0.755 Valid

X1.5-Time Orientation (Consistency) 0.726 Valid

2 Lifestyle-X2

X2.1-Advertisement 0.686 Valid

X2.2-Industry (Appearance) 0.695 Valid

X2.3-Public Relations (Figure) 0.672 Valid

X2.4-Independence 0.861 Valid

X2.5 Hedonism (Pleasure) 0.633 Valid

3 Exclusive-breastfeeding-Y Exclusive Breastfeeding 1.000 Valid

Based on Table 1, all indicators were valid (factor loading >0.5)

Table 2. Average variance extracted (AVE)

AVE 
Exclusive breastfeeding 1.000
Culture Capital 0.593
Lifestyle 0.510
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Based on Table 2, the AVE were >0.5, so all indicators were reliable.

Table 3. The inner model

No Pathway Original Sample T-Statistics Notes

1 (X1.1)(X1) 0.766 21.015 Significant

2 (X1.2)(X1) 0.766 16.223 Significant

3 (X1.3)(X1) 0.833 29.268 Significant

4 (X1.4)(X1) 0.753 17.312 Significant

5 (X1.5)(X1) 0.726 16.702 Significant

6 (X2.1)(X2) 0.686 9.992 Significant

7 (X2.2)(X2) 0.695 12.037 Significant

8 (X2.3)(X2) 0.672 8.587 Significant

9 (X2.4)(X2) 0.861 29.414 Significant

10 (X2.5)(X2) 0.633 8.386 Significant

11 (X1)Y 0.375 6.189 Significant

12 (X2)Y 0.252 4.270 Significant

Based on Table 3, each exogenous variable has a significant effect on the endogenous variables, so that the 
formed final model has new T-statistics.

Table 4. The results of Chi-square test

Exclusive breastfeeding
Groups

p-value
n % n %

Yes 11 68.8 5 25

0.032No 4 31.2 12 75

Total 15 100 17 100

Based on Table 4, the result of Chi Square test was 
0.032 (p<0.05), there was a difference in exclusive 
breastfeeding between the treatment group and the 
control group.

Discussion

The influence of culture capital on breastfeeding 
in Madurese community

The results of this study found that culture capital 
(distance of power, avoidance of power, individualism, 
masculinity, and time orientation) influenced the 
providing of breastfeeding in Madurese community. 

The Madurese consider the source of information 
about exclusive breastfeeding to be accessed only from 
health workers. Small power distance means the low 
level of community dependence on health workers. The 
results of the study found a positive influence of distance 
of power on exclusive breastfeeding. This research was 
similar to Zhou’s study(12) in Ireland that people need 
the seriousness of health workers about the existing 
culture to correct the wrong understanding of exclusive 
breastfeeding. Osman(13) found that there were cultural 
beliefs that had the potential to prevent breastfeeding.
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The Madurese consider that the main source of 
information about exclusive breastfeeding is health 
workers. They have good access to internet networks, 
but still consider that reliable sources of information 
about exclusive breastfeeding come from health 
workers. The results of this study indicate that trust in 
the benefits of breastfeeding in the long run affects the 
community to exclusively breastfeed. This study was 
similar to a study conducted by Deborah et al.(14) that 
culture and health are related to breastfeeding. Daglas & 
Antonius(15) reported that the breastfeeding process was 
often not determined by biological factors, but mainly 
based on standard habits.

The results of this study indicated that the Madurese 
had high individualism, then they did not want to gather 
and isolated themselves from the association, so that 
those who initially did not give breastfeeding were 
increasingly unwilling to give exclusive breastfeeding.

This study obtained the influence of masculinity 
on exclusive breastfeeding. Madurese community had 
a tendency to not be able to decide for themselves about 
breastfeeding. Her decision was very dependent on 
husband and family, so that, even though the mother 
was determined to give exclusive breastfeeding, if her 
husband or family did not support her then she would be 
willing not to give the breastfeeding.

Brown(16) reported that health professionals must 
provide support and information directly to fathers, 
mothers and babies and know the importance of 
promoting and providing breasfeeding. Kronborg(17) 
found that interactive courses enhanced clients’ 
knowledge on breastfeeding practices. After intervention 
period, health visitors in the intervention group have 
increased their self-efficacy in helping mothers with 
common breastfeeding problems. Handayani(18) found 
positive influence between respondents’ knowledge and 
exclusive breastfeeding behavior. High knowledge of 
exclusive breastfeeding affects a person in determining 
the decision to exclusively breastfeed.

Lifestyle influences breastfeeding in Madurese 
society

The results of lifestyle study (lifestyle industry, 
lifestyle advertisement, public relations and lifestyle 
journalism, independent lifestyle and hedonism 
lifestyle) influence breastfeeding in Madurese society. 
People did not give exclusive breastfeeding because 

they were worried that their body shape would not be 
attractive anymore. Concerns about changes in breast 
shape, limitations of activity and dress are the reason for 
the community not to give breast milk. Rinker(19) found 
that breastfeeding does not appear to have an adverse 
effect on breast appearance. Schalla et al.(20) found that 
breastfeeding rates in the UK are low. Efforts to promote 
breastfeeding usually include known health benefits for 
mothers and children, many of which are not immediate.

Lifestyle advertising shapes image culture and 
taste culture. Advertising rushes offer a sometimes 
stunning visual style. Advertising presents lifestyle 
by subtly instilling the importance of self-image to 
appear in public. Advertising also, slowly but surely, 
affects the choice of taste we make. This study found 
that Madurese people really like advertisement. It’s 
just that advertisement about exclusive breastfeeding 
is so lacking that they are not interested in exclusive 
breastfeeding. Kaplan(21) reported that there is a positive 
relationship between advertisement and exclusive 
breastfeeding. Enforcement of exclusive breastfeeding 
must be balanced with low or no promotion of formula 
milk. Promotion was done anywhere and by anyone. 
Piwoz(22) found that a tighter regulatory framework must 
be made, coupled with independent and quantitative 
monitoring and compliance enforcement is needed to 
counter the global impact of formula milk marketing.

This study found that idolized behavior greatly 
influenced the community to decide on exclusive 
breastfeeding. In reality, figures who are idolized by 
the community do not speak at all about exclusive 
breastfeeding, and figures who have been advertising 
models of breastfeeding are not public idols. The 
influence of the idol becomes strong, when the character 
performs positive behavior and is inspired by fans. Thus, 
the results of this study found that no idol figure ever said 
about the implementation of exclusive breastfeeding.

Independence is being able to live without being 
totally dependent on something else. For this reason, it 
is necessary to be able to recognize the strengths and 
weaknesses of oneself, as well as strategies with these 
advantages and disadvantages to achieve the goals. With 
an independent lifestyle, the consumerism culture no 
longer imprisons humans.

People who had good independence, that is not 
dependent on other people, both husband and family, 
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they wanted to give breastfeeding. This independence 
then determines the community when there are 
problems surrounding exclusive breastfeeding. People 
did not give up easily to stop it. Cable(23) found that 
breastfeeding contributes to women’s psychology. Our 
findings suggest that breastfeeding can be important 
for women’s psychological well-being during the work 
period.

Smith(24) found that many feminists argue that 
breastfeeding is an obstacle that can prevent women 
from realizing non-maternal opportunities. This article 
presents an alternative. The Madurese do not have 
good independence especially regarding breastfeeding. 
Their decision to give breastfeeding was influenced by 
husband and family.

The hedonistic lifestyle is a pattern of life whose 
activities are to seek the pleasures of life, such as 
spending more time outside the house, playing more, 
enjoying the city crowd, happy buying expensive things, 
and always wanting to be the center of attention. The 
results of this study found that people who still place 
individual pleasures such as traveling, doing hobbies 
such as traveling, dressing like not mothers who are 
sucking, so this community does not give breastfeeding. 
Likewise, the pattern of life prefers to shop for personal 
necessities rather than children’s needs, being the 
basis for Madurese society to have a high hedonistic 
lifestyle. Henson(25) in 2008 found that hedonism is very 
influential on the health behavior of a person, especially 
women.

Culture capital and lifestyle intervention model 
influences breastfeeding in Madurese society

The results of the research model of culture 
capital and lifestyle interventions have an effect on 
breastfeeding in the Madurese community. Culture 
capital as measured by indicators of power distance 
(source of information), avoidance of power (trust in 
long-term benefits), individualism (influence of others), 
masculinity (independence) and time orientation 
(consistency) in the study stage 1 had an influence on 
exclusive breastfeeding. Then in stage 2 we conducted a 
short experiment to apply the influence of these variables 
on the behavior of exclusive breastfeeding at the 
transition stage. Whereas, the lifestyle, as measured by 
lifestyle advertising indicators (advertising influences), 
lifestyle industry (appearance), public relations and 

journalism (idolized lifestyles), independent lifestyle 
(independence) and hedonistic lifestyle (pleasure) was 
found to also have influence on exclusive breastfeeding.

This study was similar to the study conducted 
by Zhou(12) in 2010 in Ireland that people needed the 
serious attention of health workers about the existing 
culture to rectify the wrong understanding of exclusive 
breastfeeding. Another study conducted by Osman(13) in 
2009 in Lebanon found that there were cultural beliefs 
that had the potential to prevent breastfeeding among 
women. Understanding and handling local beliefs and 
habits can help doctors to provide counseling that is 
appropriate to the local culture.

Fishbein and Ajzen (1975) define intention as a 
subjective probability that a person has to perform 
certain behaviors. Intention will remain a tendency to 
behave until at the right time there is an effort made to 
turn that intention into a behavior(26). According to Ajzen, 
intention is the antecedent of a behavior that appears. 
Intention can accurately predict various behavioral 
trends. Based on the theory of planned behavior, 
intention is a function of three main determinants, first 
is the personal factor of the individual, the second is the 
social influence, and the third is related to the control 
that the individual has(26).

Conclusions

 Culture capital and lifestyle influence breastfeeding 
in Madurese community. From the measurement 
indicators, the influence of individualism, independence 
and hedonism are indicators that have the highest 
number.
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Abstract

School nutrition is an important key factor of childrens’ learning activity. This article reviews the principles 
of balanced nutrition, the main problems that arise in school nutrition. The analysis of school menu shows 
that it mostly presented with traditional dishes that are not always able to meet the growing needs of the 
young body. Therefore the menu of school canteen which includes fortified with vitamins and minerals 
drinks, nonfat meat food and bakery products is presented. The survey results showed that 90% of 
schoolchildren were completely satisfied with the proposed menu. This kind of diet was also positively 
reflected to schoolchildren learning activity and physical well-being.

Keywords: schoolchild, nutrition, food products, canteens, menus, assortment, dishes.

Introduction

Currently, one of the urgent problems is the problem 
of organizing school meals. Hot meals for children are 
one of the important conditions for maintaining their 
health and ability to learn effectively. Good organization 
of school meals leads to an improvement in the indicators 
of the level of public health, especially children, given 
that they spend most of their time at school. A complete 
and balanced diet contributes to the prevention of 
diseases, improvement of efficiency and academic 
performance, physical and mental development of 
children and adolescents, creates conditions for their 
adaptation to modern life(1). 

The school is a vital environment, using which one 
can influence the process of proper nutrition and form 
the right skills and stereotypes of pupils in this issue. 
There are effective opportunities for carrying out work 
on health protection and healthy nutrition. It is the school 
age that is the period when the main development of the 
child occurs and the way of life is formed, including the 
type of food.

Organized school meals are governed by sanitary 
rules and regulations, and therefore largely satisfy the 
principles of rational nutrition.

Many pupils have a poor understanding of proper 
nutrition as part of a healthy lifestyle. The main 
problems of schoolchildren nutrition are related to 
eating out of school, abuse of chips, fast foods, crackers, 
candy, chocolate bars, etc. This is usually due to lack 
of awareness and/or connivance on the part of the 
parents(2). A healthy diet is one of the main components 
of a healthy lifestyle, one of the main factors prolonging 
the period of active life of the organism.

At present, there is a significant change in the 
attitude of people, primarily socially active segments of 
the population, to their own health: the old ideas that 
health is worth nothing disappear, the cost of it does 
not give any return and can be neglected. It becomes 
more and more clear that it is health that is the most 
valuable property of a person, since it determines his 
working capacity in modern society and, accordingly, 
the standard of living and well-being. The nutrition of a 
modern person is becoming a major risk factor for the 
development of many diseases of the gastrointestinal 
tract, the endocrine system, the cardiovascular system 
and oncological processes(3).
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In the human body there is no organ or system, on the 
nature of the nutrition of which its normal functioning 
and performance would not depend on. Proper nutrition 
plays a huge role at every stage of development of the 
body. The physiological sense of nutrition: the greater 
the choice of nutritious and vitamin dishes, the more 
complete the body is provided with essential nutrients(4).

Despite the fact that the issue of “nutrition” applies 
to each person several times a day and has a systematic 
impact on the state of health, this issue has not yet 
been given due attention. The school program and the 
educational standard of secondary education do not 
mention the principles of healthy eating. The subject 
of “catering-service” is not taught in pedagogical 
educational institutions.

Promoting healthy eating is important not only to 
attract parental funds for food, but also because the 
eating habits that a person acquired in childhood are 
preserved by a person until old age(5). These habits 
are formed in the family and the system of organized 
childnutrition. It is almost impossible to affect family 
life directly, so school canteen is the main place where a 
growing person learns how to eat healthy.

Providing schoolchildren with full-fledged hot 
meals needs constant improvement and should be 
considered by all concerned services of the city and 
district as a strategic direction, since the improvement 
of the school meals system is directly related to 
maintaining the health of the population and improving 
the demographic situation in the city, district and in the 
country as a whole.

By definition of the World Health Organization -”...
health is not only the absence of disease and physical 
defects, but a state of complete physical, spiritual and 
social well-being.”

Kazakh and Russian scientists deal with the problems 
of food production for schoolchildren. For example, the 
known technology of food production for children of 
school age, in the form of a dry product. The following 
processes are envisaged in the production of dry product 
for school feeding: cutting onions, blanching and cutting 
carrots, drying and mixing with table salt. Additional 
prescription ingredients are skinned fish fillets, mussels, 
zucchini, barley, which, when prepared, are blanched, 
chopped on the top, butter, which is melted, and CO2-
extract of lemon. Before mixing, carrots and onions are 

crushed on the top, the crushed components are mixed 
with butter, CO2-extract of lemon, water and table salt, 
homogenized and molded. The molded mixture is dried. 
Drying is carried out by the sublimation method, and the 
components are used at a certain rate. This provides the 
obtaining of target product, suitable for use in its natural 
form(6). 

The technology of fish meatballs has been developed. 
After chopping on the top fish minced meat, Rapana 
meat, blanched rice, fresh onions and carrots, table 
salt, black bitter pepper and the preparation obtained 
according to a given technology from the biomass of 
microorganisms selected from a given group, they are 
chopped with the simultaneous introduction of chicken 
eggs and vegetable oils, and the resulting mass is 
formed into meatballs. The invention allows obtaining 
a product with improved organoleptic properties and a 
more balanced composition of nutrients(7).

Recent studies have shown that, throughout 
the world, the diets of children and adolescents are 
characterized by a deficiency in the majority of vitamins, 
inadequate intake of a number of minerals and micro 
elements, in particular iodine. There is an acute problem 
with insufficient intake of protein, an imbalance in its 
amino acid composition, in particular, a lack of the 
essential amino acid leucine, and a high content of 
carbohydrates(8).

In school meals, it is recommended to include 
bakery products. For the production of flour products 
the use of herbal supplements is recommended. A 
technology has been proposed for the production of 
bakery products, which includes dough kneading from 
wheat flour of the first grade, pressed yeast, iodized salt, 
granulated sugar and water, its fermentation, dressing, 
proofing and baking. Pumpkin flour obtained from 
dried and chopped pumpkin pulp in the amount of 1% 
of the total flour, soybean whole-wheat flour obtained 
from milled soybean grain in the amount of 3-5% of 
the total flour, bean flour obtained from milled beans 
in the amount of 3-5% of the total amount of flourare 
additionally added when kneading dough. Pumpkin, 
bean and soybean flour are pre-mixed with wheat flour. 
The new product allows improving the organoleptic 
and physico-chemical characteristics of the finished 
product, as well as increasing the fiber content and 
vitamins B6, B1. Fiber prevents cancer and diabetes, 
slows down the absorption of carbohydrates and fats. 
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Therefore, the use of foods rich in fiber, eliminates the 
risk of increasing the sugar content in the body, and also 
helps to combat the spread of obesity among children. 
Beans–whole-wheat flour contains 0.9mg of vitamin 
B6, which promotes proper protein absorption in 100g 
of the product, and 20-22g of protein in 100g of the 
product. Soybean–whole-wheat flour contains 0.94 of 
vitamin B1 and 30-35g of protein per 100g of product. 
Pumpkin contains fiber(9).

Vitaminized drinks are often used in schoolchildren 
nutrition, which can provide a young schoolchild with 
not only vitamins, but also a complex of minerals. The 
technology of fortified kissel with the addition of fruit 
raw materials is proposed. Kissel (gelatinous liquid dish) 
is a long and widely known traditional national culinary 
preparation based on starch, simple and affordable 
in cooking. Vitaminized kissel is characterized by the 
fact that it contains a natural component in the form of 
natural dry fruit and berries raw material from apple, 
or red bilberry, or cranberry, or blueberry, or orange, 
or lemon, or pineapple, or a mixture of sugar, starch, 
citric acid, ascorbic acid and a multivitamin mixture 
of vitamins C, B1, B2, B6, B12, PP, A, E, D and folic 
acid in the following ratio of ingredients, wt.%: natural 
component 2.8-3.2, starch 25 , 0-27.2, citric acid 0.5-
0.8, ascorbic acid 0.05-0.1, a multivitamin mixture of 
0.16-0.78, sugar, the rest. A multivitamin mixture may 
additionally contain pantothenic acid and biotin. This 
allows increasing the body’s resistance to diseases, 
especially in the autumn-winter period. Due to the 
content of potassium and dietary plant fibers contained 
in dried fruit and/or dried berries, the diet is replenished 
by those nutrients that are deficient in the diet(10).

The organization of school meals is a problem 
not only for the school, for the family of each pupil, 
but also for the state, since the future of the Republic 
of Kazakhstan is based on young labor resources, the 
younger generation. Food for schoolchildren of the 
Republic of Kazakhstan is far from being at a high level, 
and its condition depends primarily on the catering 
department, which operates directly in secondary 
schools(11).

According to the Kazakh Academy of Nutrition, in 
Kazakhstan, 44.9% of children aged 6-14 years suffer 
from iron-deficiency-anemia. In the morbidity pattern 
of school-age children, diseases of the digestive system 
and metabolism occupy one of the first places.

According to the 5th-National Sociological Study 
of the National Center for the Formation of a Healthy 
Lifestyle of the Ministry of Health (2012), 25.5% of 
urban children consume energy drinks, among them 
more boys-30.7% than girls-20.1%; rural children-22.7% 
(more boys-27.3%, than girls 18.3%). The proportion of 
urban children who consume 400 grams of fruits and 
vegetables daily is 77.8% (boys and girls are the same), 
among rural 70.7% (boys 72.2% and 69.3% girls).

Method

This article reviews the principles of balanced 
nutrition, the main problems that arise in school 
nutrition. The analysis of school menu shows that it 
mostly presented with traditional dishes that are not 
always able to meet the growing needs of the young 
body. Therefore the menu of school canteen which 
includes fortified with vitamins and minerals drinks, 
nonfat meat food and bakery products is presented.

Findings and Discussion

Table 1. Menu of school canteen of the city of Semey

Name of the meal Weight, g

Salad
Fresh-cucumber salad 100
Salad from beet and cheese 100
Soup
Fresh cabbage soup 250
Second meal
Zrazy 80/100
Goulash soup 50/75
Pilaff with beef 200



 Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4        1642       

Name of the meal Weight, g

Stuffed peppers 100
Wheat milk porridge 250
Spaghetti 150/200
Buckwheat porridge 150/200

Beverage foods
Tea with shugar 200
Tea with milk 200
Apple juice 200
Kefir 200
Bakery food
Baked roll with poppy 100/50
Bridge roll 100/50
Baked patty with potato 100
Sausage roll 100

As it can be seen, the assortment of dishes is given 
mainly from the compilation of public nutrition and 
presents traditional dishes that are not always able to meet 
the growing needs of the young body. Schoolchildren 
need more balanced meals that would be enriched with 
minerals, vitamins, amino acids, polyunsaturated fatty 
acids.

Problems of school nutrition are not ignored by the 
scientific community. Russian and foreign scientists 

conducted research, developed technologies for the 
production of school food products that can compensate 
for the lack of essential elements in the child’s body 
(6,7,12,13).

One of the tasks of the research work was to 
compile a menu and test it at school No. 6 of Semey city. 
When performing scientific work on the organization of 
rational nutrition, a menu was drawn up on November 
22, 2014, this menu was tested at school No. 6 among 
pupils of grade 6 “B”, grade 6 “G” - respectively, 1, 2 
shifts. The menu on November-22, 2014 (Table 2).

Table 2. Menu of school canteen

Name of the meal Weight
Breakfast
Black tea with sugar and rose 250 ml
Rice milk porridge with pumpkin and raisins 250 g
Baked roll with raisins 100 g
Lunch
Salad from carrot and walnut “Vitaminous” 100 g
Rice soup with minced meat balls 250 ml
Zrazy from poultry meat with carrot and eggs 200 g
Compot from dried fruits with Vitamin-C 250 ml
Snacks
Pear 1 piece
Banana 1 piece
Apple 1 piece
Fruit iodine kefir 250 ml
Cocktail on rose, everlasting and origanum flowers 250 ml
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Name of the meal Weight
Bakery food
Biscuit 50 g
Oat-crackers 50 g
Carrot-rolls 100 g
Custard-filled pie 100 g
Custard-filled pie with dried apricots 100 g

After testing the menu, a survey of schoolchildren was conducted. The survey results showed that 90% of 
schoolchildren were completely satisfied with the proposed menu. Five percent found it difficult to answer the 
question. Five percent answered that they did not use pumpkin and rejected rice porridge with pumpkin.

Almost all pupils, which accounted for 100% of the respondents, liked the oxygen cocktail. The composition 
of the cocktail (decoction of medicinal herbs such as immortelle, dog rose, chamomile, honey, which were further 
carbonated) was chosen so that the composition of the herbs would contribute to the normalization of the pancreas, 
liver, strengthened the immune system and had antibacterial properties. The schoolchildren liked the introduction 
fruit to the menu, as it greatly enriched the diet. It should be noted that when introducing this menu, chocolate bars 
and chocolate cookies were excluded from the school buffet. The proposed menu was tested by tasters (maximum 
score=5).

Table 3. Tasting assessment of meals

Breakfast Taste Odour Color Consistency

Black tea with sugar and rose 5.0 5.0 5.0 5.0

Rice milk porridge with pumpkin and raisins 5.0 5.0 5.0 4.8

Baked roll with raisins 5.0 5.0 5.0 5.0

Lunch

Salad from carrot and walnut “Vitaminous” 5.0 5.0 5.0 5.0

Rice soup with minced meat balls 4.8 5.0 5.0 4.7

Zrazy from poultry meat with carrot and eggs 5.0 5.0 5.0 5.0

Compot from dried fruits with Vitamin-C 5.0 5.0 5.0 5.0

Snacks

Fruit iodine kefir 5.0 5.0 5.0 5.0

Cocktail on rose, everlasting and origanum flowers 5.0 5.0 5.0 5.0

Biscuit 5.0 5.0 5.0 4.8

Oat-crackers 5.0 5.0 5.0 5.0

Carrot-rolls 5.0 4.8 5.0 5.0

Custard-filled pie 5.0 5.0 5.0 5.0

Custard-filled pie with dried apricots 5.0 5.0 5.0 5.0

The results of the research showed that according to a sociological survey, the majority of schoolchildren liked 
the proposed menu; the school’s teachers noted that it significantly improves the mood of the schoolchildren, and 
contributes to their working capacity in the classroom.

TCont... able 2. Menu of school canteen
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The quality of food of schoolchildren depends on 
factors such as the sanitary and technical condition 
of kitchens, the availability of modern electro-
technological and refrigeration equipment, sufficient 
space, ventilation, sufficient kitchen and tableware, 
equipment, and aesthetic design of dining rooms. 
Equally important is the organization of the drinking 
regime at school, the range of dishes designed to meet 
the needs of pupils in essential nutrients and the control 
of school management and medical workers over the 
organization of school meals.

Conclusion

The majority of schoolchildren were completely 
satisfied with the proposed menu.
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Abstract

In 2012, there were 8.6 million people in the world who suffered pulmonary tuberculosis and the 1.3 millions 
of them died. 95% of mortality due to pulmonary tuberculosis was occurred in poor and developing country. 
This research aimed at investigating the correlation among humidity, temperature, lighting, contact history, 
knowledge, attitude, and action against the occurrence of pulmonary tuberculosis disease, using cross sectional 
approach. Sample in this research was 270 pulmonary tuberculosis sufferers, selected using proportional 
random sampling. It was found that the occurrence of pulmonary tuberculosis disease was 30.4%. Based on 
the Chi-square test, it showed that p-value of humidity=0.000, temperature=0.000, lighting=0.000, contact 
history=0.027, and attitude=0.011 (significant). Meanwhile, p-value of knowledge=0.587 and action=0.886 
(not significant). Researchers suggested for health officers to apply their knowledge and improve their skill, 
particularly skills about pulmonary tuberculosis. 
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Introduction

Pulmonary tuberculosis is one of chronic infectious 
diseases that becomes global issue and target in MDGS 
(The Millennium Development Goals), which is also 
included in health Minimum Service Standards. In 
Indonesia, this disease is one of national priorities for 
program of controlling disease because it impacts widely 
against the quality of life and economy. Besides, it often 
causes mortality. Moreover, Indonesia places 5th rank 
from 22 countries that has high burden for tuberculosis 
and gives contribution total of tuberculosis case in the 
world, which is in 4.7%(1).

Tuberculosis (TB) is one of the most number of 
10 mortality causes in the world. In 2016, 10.4 million 

people suffered TB and 1.7 millions of them were 
dead due to this disease (including 0.4 million of them 
suffered HIV). More than 95% of mortalities due to TB 
was occurred in low and middle income country. Seven 
countries contributed 64% from total and India was the 
most one, then, it was followed by Indonesia, China, 
Philippines, Pakistan, Nigeria and South Africa(2).

TB is infectious disease that is caused by 
Mycobacterium tuberculosis. Mycobacterium 
tuberculosis is infected through phlegm splash (droplet) 
from tuberculosis sufferers to vulnerable individu. Most 
of Mycobacterium tuberculosis attacks lung, but it can 
also attack other organs such as pleura, brain lining, 
skin, lymph glands, bones, joints, intestines, urogenital 
system, and others(3).

In early 1995, WHO had recommended DOTS 
(Directly Observed Treatment Short-course) strategy 
as a strategy in controlling tuberculosis and had been 
proved as an effective controlling economically (cost-
efective), which was consisted of 5 key components: 
1) Political commitment; 2) microscopic phlegm check 
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that was guaranteed its quality; 3) standard short-term 
medical treatment for all TB cases with accurate case 
management, including direct monitoring for medical 
treatment; 4) The guarantee of the availability of quality 
Anti Tuberculosis Drugs; 5) documenting and reporting 
system that could give assessment against result 
of patient’s medical treatment and overall program 
performance. Development of DOTS strategy had 
been conducted in all over provinces (33 provinces) at 
497 Districts/ Cities in Indonesia. In facility of health 
service, DOTS strategy had been conducted in Public 
Health Centers (96%) and Hospital (40%) in either 
Governmental Hospital, Private Hospital, BUMN, TNI-
POLRI, B/BPKPM, and RSTP(4).

New case of BTA (+) that was found in Gorontalo 
Province in 2016 was 1.241. Meanwhile, success 
indicator of positive BTA in pulmonary tuberculosis 
medical treatment program could be measured in success 
rate. Percentage of success rate (SR) was percentage of 
positive BTA pulmonary tuberculosis which was stated 
recovering and it was added with % of positive BTA 
in pulmonary tuberculosis sufferers who finished to 
have medical treatment. The success rate in Gorontalo 
Province reached 58.3%.(5)

Based on data from health science in North 
Gorontalo District in 2015, it was found cases of BTA 
(+) pulmonary tuberculosis sufferers in 161 sufferers, 
meanwhile, the suspect was 1.585. In 2016, it was 
cases of BTA (+) pulmonary tuberculosis sufferers in 

253 sufferers and the suspect was 1.626. In 2017, it 
was found cases of BTA (+) pulmonary tuberculosis 
sufferers in 183 sufferers and the suspect was 1.497(6).

Researchers were interested to research the factors 
that correlated with the occurrence of pulmonary 
tuberculosis in North Gorontalo District in 2016-2017.

Method

This research was analytical study, using cross 
sectional approach. Population in this research was all 
pulmonary TB sufferers either BTA(+) or BTA(-) who 
were at Atinggola Public Health Center, Kwandang 
Public Health Center, and Molingkapoto Public Health 
Center in 2017 (899 sufferers). Sample size was 
270, selected by proportional random sampling. The 
categorical data were colected using questionnaire, then 
analyzed decriptively in the form of frequency(7) and 
analytically using Chi square and Fisher’s exact test. 

Findings 

Most of the respondents were in the age of 40-
50 years (20.8%). In sex category, most of them were 
female who were 52.2% and the others were male who 
were 47.8%. From their address, most of them were 
from Kwandang Public Health Center area, particularly 
at Moluo Village (7.8%). In education level category, 
most of them did not graduate from Elementary School 
(30.0%) and the others graduated from bachelor degree 
and diploma (16.3%) .

Table 1. Distribution of house humidity, room temperature, house lighting, contact history, knowledge, 
attitude, and action against pulmonary TB sufferers

Total

Frequency Percentage

Humidity 
Qualified
Unqualified

70
200

25.9
74.1

Temperature 
Qualified
Unqualified

58
212

21.5
78.5

House Lighting
Qualified
Unqualified

116
154

43.0
57.0
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Total

Frequency Percentage

Contact History
Yes 
No

95
176

35.2
64.8

Knowledge 
Enough
Less
Attitude
      positive
      negative
Action 
      Positive
      Negative

266
4

262
8

191
79

98.5
1.5

97.1
2.97

70.8
29.2

The Occurrence of Pulmonary  TB
      Suffering
      Not suffering

82
188

30.4
69.6

Table 2. The results of Chi square and Fisher’s exact test

Variable

The Occurrence of Pulmonary TB Total
X² 

p-ValueYes No
n %

n % n %

Humidity  
Qualified
Unqualified

4
78

5.7
39.0

66
122

94.3
61.0

70
200

100
100

0.000

Temperature 
Qualified
Unqualified

4
78

6.9
36.8

54
134

93.1
63.2

58
212

100
100

0.000

House Lighting
Qualified
Unqualified

16
66

13.8
42.9

100
88

86.2
57.1

116
154

100
100

0.000

Contact History
Having Contact
No Contact

38
44

39.4
25.6

57
131

60.6
74.4

95
175

100
100

0.017

Knowledge
Enough
Less

2
80

50.0
30.1

2
186

50.0
69.9

46
266

100
100

0.587

Attitude 
      positive
      negative

76
6

29.0
75.0

186
2

71.0
25.0

262
8

100
100

0.011

Action  
      Positive
      Negative 

23
59

29.1
30.9

56
132

70.9
69.1

79
191

100
100

0.886

Cont... Table 1. Distribution of house humidity, room temperature, house lighting, contact history, 
knowledge, attitude, and action against pulmonary TB sufferers
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Discussion

Humidity

Humidity against the occurrence of pulmonary TB 
at several Public Health Center areas in North Gorontalo 
District in 2017 showed that among 270 respondents, 
200 respondents had house humidity in category humid, 
which 78  respondents (39.0%) suffered pulmonary TB 
and 122 respondents (61.0%) did not suffer pulmonary 
TB. Meanwhile, 70 respondents had house humidity in 
category not humid. which there were 4 respondents 
(5.7%) who suffered pulmonary TB and 66 respondents 
(94.3%) did not suffer pulmonary TB. Result of chi 
square test with p-value of 0.000 (there was a significant 
correlation between humidity and the occurrence of 
pulmonary TB). 

Ideal humidity in house is between 40-60%. 
Occupancy humidity which does not qualify will infect 
pulmonary TB. The humidity in this research was 
humidity in a room that was measured by hygrometer 
and it was stated in percent. Besides, humidity was also 
good facility for microorganism, including tuberculosis. 
High house humidity could influence body immunity 
against infectious disease. High humidity could increase 
live of tuberculosis germs. 

Temperature 

The 212 respondents had unqualified house 
temperature, 36.8% suffered pulmonary tuberculosis 
and 63.2% did not suffer pulmonary tuberculosis. 
Meanwhile, 58 respondents had qualified house 
humidity, 6.9% suffered pulmonary TB and 93.1% did 
not suffer pulmonary TB. The p-value of chi square 
test was 0.000 (there was a significant correlation 
between temperature and the occurrence of pulmonary 
tuberculosis). 

Room temperature was influenced by outside air. 
air movement. and room humidity. Temperature also 
influenced disease transmission that was caused by 
Mycobacterium tuberculosis b. This bacteria proliferated 
maximally if the temperature was optimum for their live. 
Room temperature was influenced by closed ventilation 
and window condition, thus, it influenced air movement 
that entered into the room. 

Lighting

The 154 respondents had unqualified house lighting, 

42.9% suffered pulmonary TB and 57.1% did not suffer 
it. Meanwhile, 116 responden had qualified house 
lighting, 13.8% suffered pulmonary TB and 86.2% 
did not suffer it. The p-value was 0.000 (there was a 
significant correlation between house lighting and the 
occurrence of pulmonary tuberculosis). 

Healthy house needed enough sunlight, not less 
and not too much. Less sunlight that entered into the 
room could be felt less comfortable and could become 
a growth place for pathogenic bacteria. Conversely, too 
much sunlight that entered into the room would cause 
dazzling situation. which could damage human eyes. 

Home Contact 

The 94 respondents had contact history against 
pulmonary TB sufferers, 39.4% suffered pulmonary TB 
and 60.6% did not suffer pulmonary TB. Meanwhile, 
176  respondents did not have contact history against 
pulmonary TB sufferers, 25.6% suffered pulmonary TB 
and 74.4% did not suffer pulmonary TB. The p-value 
= 0.017 (there was a significant correlation between 
contact history and the occurrence of pulmonary TB). 

House contact and pulmonary tuberculosis indirectly 
correlated with dose of response because the longer the 
person had contact with positive BTA of pulmonary 
TB sufferers, it would cause risk of being infected 
pulmonary TB disease. A patient with positive phlegm 
often transmitted to his/her own family. Therefore, it 
was clear that family was the closest contact. Incubation 
period of TB germs. which from entering the germs 
until it was occurred an infection, was estimated in 6 
months until 2 years. 

Knowledge 

Among 270 respondents, 4 respondents had enough 
knowledge, which 50.0%)\ respondents suffered 
pulmonary TB and 50.0% respondents did not suffer 
pulmonary TB. Meanwhile, 266 respondents had 
less knowledge, which 30.1% respondents suffered 
pulmonary TB and 69.9% respondents did not suffer 
pulmonary TB. The p-value = 0.587 (there was no 
significant correlation between knowledge and the 
occurrence of pulmonary TB). 

However. knowledge was a basis from taking of 
preventing action and having medical treatment for 
tuberculosis. Therefore. the ignorance from society 
would hinder attitude and action against prevention 
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and eradication of pulmonary TB disease as a sick 
person. then. finally. it could be infection source and 
transmission of pulmonary TB disease for the people 
who were around him/her.  

Attitude 

Among 270 respondents, 8 respondents had 
negative attitude, which  6 respondents (75.0%) suffered 
pulmonary TB disease and 2 (25.0%) respondents did 
not suffer pulmonary TB disease. Meanwhile, 262 
respondents had positive attitude, which 76 respondents 
(29.0%) suffered pulmonary TB and 186 respondents 
(71.0%) did not suffer pulmonary TB. The p-value 
= 0.011 (there was a significant correlation between 
attitude and the occurrence of pulmonary TB).

Moreover. attitude was closed response from 
a person against stimulus or certain object that had 
involved factor of opinion or concerned emotions.

Action 

Among 270 respondents, 191 respondents did 
negative action, which 59 respondents (30.9%) suffered 
pulmonary TB and 132 (69.1%) respondents did not 
suffer pulmonary TB. Meanwhile, 75 respondents 
did positive action, which 23 respondents (29.1%) 
suffered pulmonary TB and 56 respondents (70.9%) did 
not suffer pulmonary TB. The p-value = 0.886 (there 
was no significant correlation between action and the 
occurrence of pulmonary TB). 

Furthermore. action was final result from behavior. 
Thus. action was really influenced by patient’s knowledge 
and attitude level. Good knowledge that was done by 
patient in preventing transmission of house contact with 
pulmonary TB sufferers was by doing phlegm check. 
closing mouth while coughing. no throwing away the 
phlegm anywhere. no talking too close. keeping the 
body immunity. and many more. 

Conclusion 

Based on the research result, it could be concluded 
that there was a significant correlation among humidy, 

temperature, lighting, contact history, and attitude 
against the occurrence of pulmonary TB at several 
Public Health Center areas in North Gorontalo District 
in 2017. 

Therefore, researchers suggested that it was 
needed to propagate information about how to prevent 
pulmonary tuberculosis disease and do early detection 
through increasing counseling about pulmonary TB 
disease. 

Ethical Clearance- Yes

Source of Funding- Author

Conflict of Interest- No

References

1. Anwary. Correlation between Physical 
Environment Condition of House and the 
Occurrence of Pulmonary Tuberculosis in West 
Java (Data Analysis of Riskesdas 2013). Research 
Journal about Pulmonary TB. 2016.

2. WHO. World Health Organization [Internet]. 
2017. [cited 2018 Jan 3]. Available from:  http://
www.who.int/mediacentre/factsheets/fs104/en

3. MoH-RI. Health Profile of Indonesia in 2014. 
Jakarta: Ministry of Health of Republic of 
Indonesia; 2014.

4. MoH-RI. Health Profile of Indonesia in 2011. 
Jakarta: Ministry of Health of Republic of 
Indonesia; 2011.

5. Health Office of Gorontalo Province. Health 
Profile of Gorontalo Province in 2017. Gorontalo: 
Health Office of Gorontalo Province; 2017.

6. Health Office of North Gorontalo District. Health 
Profile of North Gorontalo District in 2015-
2017. North Gorontalo: Health Office of North 
Gorontalo District; 2017.

7. Nugroho HSW. Descriptive Data Analysis for 
Categorical Data. Ponorogo: FORIKES; 2014.



Gluten Free Mixed Flour as a Substitute for Wheat Flour to 
Reduce Gluten Intake in Autism Spectrum Disorder Children
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Abstract

Diets applied to children with ASD (Autism Spectrum Disorder) are Gluten Free and casein-free. Mixed 
flour is a combination of rice flour, tapioca flour, corn-starch flour, catfish and catfish head flour. This study 
aims to analyze the use of mixed flour as a food composition material for children with ASD conditions 
according to CFGF (Casein Free and Gluten Free) diet at the Autism Service Center. This research uses 
Quasi-Experiment Design which applied One Group Pretest-Posttest Design. Samples totaling 20 children 
with ASD and mother. Pretest and post-test analysis illustrate the impact or influence of the holding of 
Cooking Class on increasing mother’s knowledge with ASD. The Wilcoxon singed-rank test analysis p 
= 0.02, meaning that there is a significant influence of Cooking Class on improving the knowledge of 
mother of child with ASD. Analysis of Wilcoxon singed-rank test on recall measurement before and after 
intervention showed p≤α, meaning no significant effect of gluten-free diet on daily intake of children. The 
analysis of Wilcoxon singed-rank test on gluten consumption habit (p=0.000)-there is significant effect of 
mixed flour on the decrease of gluten consumption habit

Keywords: Mixed flour, autism, gluten, catfish flour, catfish head flour

Introduction

MoH of Republic of Indonesia has mentioned that 
children with ASD has rised almost 150,000-200,000 
population. Children with ASD experience digestional 
problem such as increasing of  gastro-intestinal 
permeability, so that it cause incomplete absorption of 
protein product like casein and gluten. This theory often 
known as “Opioid-Excess-Theory”.(1)  Opioid excess is 
a condition which the body responds to the results of 
amino acid metabolism as an opiod. Opioid-Excess will 
cause problems for the body and has the opportunity 
to cause short circuit brain functioning that can disrupt 
ASD’s behavior.(2),(3) Groups of children with ASD 
with a diet CFGF significantly reduces ASD signs and 
symptoms.

Market surveys that have been conducted by 
researchers, say that over than 50% of food products 
distributed at market are wheat flour-based foods (instant 
noodles, biscuits, various snacks, breads, pastries, etc.). 
The choice of food ingredients that support the CFGF 
diet is very minimal. Gluten free and casein free-snacks 
tend to have less protein nutritional value. Increasing 

the nutritional value of protein in gluten and casein-
free foodstuffs needs to be done to maintain protein 
adequacy in ASD children, so that by applying the 
CFGF diet, daily nutritional needs remain fulfilled. 
Low calcium intake can slow the growth rate. Low head 
density (under Bone Density Mass z-score) in autistic 
children is closely related to low calcium intake.(4)

The main food source of calcium is milk and 
its processed products. Milk has a high biological 
availability of calcium, because it is accompanied 
by lactose which can increase calcium absorption.(5) 

In children with ASD consumption of milk and dairy 
products is not recommended due to differences in casein 
metabolism, so it need  alternative food ingredients that 
can increase calcium intake.

The combination of vegetable and animal protein 
will affect the improvement of protein quality, both types 
of proteins can complement the amino acid content of 
each type.(6)   Catfish is a freshwater fish that is widely 
cultivated so that its availability is quite stable. Catfish 
is often the choice in food ingredients diversification 
due to the complete amino acid content and affordable 
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prices. 

Catfish head flour has 4 times higher calcium content 
than skim milk. According to Persagi (2009), The 
calcium content of skim milk flour is 1300 mg / 100 g of 
ingredients. Catfish flour is high in protein. Therefore, 
this Mixed flour will be substituted by Catfish Flour 
and Catfish Head Flour to increase protein and calcium. 
The food ingredients needed by each ASD child vary 
according to habits. Making semi-finished products that 
are applicable, easy to make and at affordable prices is 
needed to support the achievement of the CFGF diet. 
Educational information about the CFGF diet is given to 
parents or caregivers of ASD children and food vendors 
in the canteen. This information education is packaged 
in Cooking Class which aims to make this Mixed 
flour more flexible in the community, so that it can be 

processed into various kinds of processed products 
according to children’s preferences.

The purpose of this study was to look at the effect of 
Flour Mix and booklets on reducing gluten consumption.

Method

This study used One Group Pretest-Posttest 
Design, conducted at Sidoarjo Autistic Service Center, 
in January to October 2017. The population were all 
children with ASD and parent of children. The sample 
size were 20, selected by purposive sampling. The data 
were organoleptic quality, calculate nutritional value, 
food recall 24 hours, food frequency, knowledge, gluten 
consumption. Data were analyzed by paired sample 
t-test.

Findings

Table 1. Calculation of Proportion of Substitution of Catfish Flour and Catfish Head Flour in the 
Development of Mixed flour

Formulation

Food Material

F0 F1 F2 F3 F4 F5 F6

gram gram gram gram gram gram gram

Rice Flour 100 95 95 95 90 90 90

Catfish Flour 0 5 0 2 10 5 0

Catfish Head Flour 0 0 5 3 0 5 10

Total 100 100 100 100 100 100 100

The ranking sequences could be done according to 
limited panelist preferences. Organoleptic test results on 
limited panelists could be taken that the three formulas 
that had the highest acceptability of the four organoleptic 
qualities (texture, taste, color, and aroma) were Formula 
5, Formula 2, and Formula 3.

Kruskal-wallis statistical test was conducted to 
determine the differences in nugget characteristics 
(texture, aroma, taste, and color) based on the acceptance 
of un-trained panelists (parents of ASD). The results of 
this test were:

1. Texture (F0, F2, F3, F5) with p-value of 0.553 
(No-different)

2. Aroma (F0, F2, F3, F5) with p-value of 0.029 

(Different)

3. Taste (F0, F2, F3, F5) with p-value of 0.033 
(Different) 

4. Color (F0, F2, F3, F5) with p-value of 0.282 
(No-different)

It could be seen that there was a substitution effect 
of body flour and catfish head on the characteristics of 
texture, aroma, taste, and color in 4 formulations. There 
was a significant difference in the aroma of flour mix 
(p=0.029) and flour flavor mixed (p=0.03) and there 
were no-significant differences in the texture and color 
of the flour mix. Based on the Kruskal-wallis test, it 
means that flour mix with various formulations had a 
significant effect on aroma and taste.
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Table 2. Comparison of Nutritional Value, Acceptability and Economic Value of gluten-free and casein-
free mixed flour formula

Formula
Nutritional Value per Portion

Acceptance Economical value per portion (IDR)
Protein (g) Calsium (mg)

F0 1.2 4.3 3.04 1.800

F2 1.4 58.6 3.01 2.200

F3 1.5 37.6 3.08 2.200

F5 1.8 60.3 3.28 2.700

Table 3. Distribution of Nutrition Value Rankings, Acceptability and Economic Value of Selected Formula 
mixed flour

F
Nutritional Value Score

Acceptance Score Economical Value Score Total
Protein Calsium

F2 1 2 1 2 6

F3 2 1 2 2 7

F5 3 3 3 1 10

After the intervention, filling out the questionnaire 
was conducted to determine the level of knowledge of 
mothers after Cooking Class. Wilcoxon singed Rank 
Test statistic test (α = 0.05) was used to find out whether 
or not the meaning of cooking class was interpreted on 
your knowledge. Wilcoxon singed Rank Test statistical 
test was chosen because the data was not normally 
distributed.

The results of paired sample t-test were: Z = -2.326; 
p-value = 0.02 (there was a significant influence of 
the procurement of cooking classes on increasing 
the knowledge of ASD children about foods that are 
avoided and foods that are recommended. As well as 
some innovations or alternative substitutes for gluten 
and patients for ASD children.

Nutritional value is the value of certain foods seen 
from the nutrients contained in these foods per 100 
grams.

Table 4. Nutrient Content Per Pack (250 gr)  of Mixed  Flour

No. Nutritional Content Unit Value

1 Energy Kkal 902.93

2 Protein Gram 17.03

3 Fat Gram 1.84

4 Carbohydrat Gram 198.33

5 Calcium Miligram 312.48
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Table 5. Food cost of mixed flour

No. Material Weight 
(gram)

Price  
(IDR)

1 Rice Flour 180 Rp.2,700

2 Maizena Flour 30 Rp.210

3 Tapioca Flour 30 Rp.630

4 Catfish Flour 4 Rp.1,400

5 Head-Catfish Flour 6 Rp.1,650

Total 250 Rp.6,590

The results of Wilcoxon test (evaluation of children-
with ASD intake) were:

1. Energy_1 – Energy_4 with p-value of 0.260

2. Protein_1 – Protein_4 with p-value of 0.161

3. Fat_1 – Fat_4 with p-value of 0.345

4. Carbohydrat_1 – Carbohydrat_4 with p-value 
of 0.161

Note:

_1:  1st  1x24 hour Recall-before intervention

_4:  4th  1x24 hour  Recall- after intervention

The results of the statistical tests showed that the 
recall results before intervention and after the intervention 
did not show significant differences. This means that, 
the application of a gluten-free and casein diet does 
not affect the child’s daily intake. The application of a 
gluten-free and casein diet can be applied with several 
alternative ingredients with nutrient-rich foods. Mixed 
flour can substitute gluten-rich foods to support the 
application of gluten and casein-free diets.

FFQ (Food Frequency Quetionare) is the method 
chosen to find out changes in eating habits. Statistical 
test (α = 0.05) was performed to determine differences in 
gluten intake after intervention and before intervention.

The results of Wilcoxon test (evaluation of gluten 
consumption habits) were:

1. Biscuits_1 – Biscuits _2 with p-value of 0.000

2. Bread_1 – Bread_2 with p-value of 0.000

3. Noodles_1 – Noodles _2 with p-value of 0.000

4. Nugget_1 – Nugget_2with p-value of 0.001

Note:

_1: FFQ  1th before intervention

_2: FFQ 2 nd after intervention

Results from the Wilcoxon Singed Rank Test 
showed that p≤ α, so changes in gluten intake were 
significant. Cooking class is an educational method for 
parents and schools about gluten-free diets for ASD 
children and flour mix is   an alternative ingredient that 
can be used as a substitute food ingredient to replace 
gluten-rich foods.

Discussion

Children with ASD have special conditions that 
cause indigestion against food sources of gluten and 
casein. The diet that is applied to children with ASD 
is a Gluten Free and Casein free diet. Mix flour is a 
combination of several flour, rice flour, tapioca flour, 
corn starch flour, catfish flour and catfish head flour. 
Merging 5 types of flour above can form a texture like 
wheat flour (Medium wheat flour). This formulation 
refers to the total protein content in wheat flour. It is 
intended that flour mix can replace the position of flour 
in children with ASD without reducing nutritional value. 
The formula that contains the most protein is the F1 
formula which is 12.2 in 100g. While the most abundant 
calcium is F6 which is 896 per 100g.

Children with ASD are unique, they have 
difficulties to accept new changes, so that children with 
ASD will tend to eat their favorite or commonly eaten 
daily. The food ingredients chosen as the product to be 
tested from the flour mix application are cookies, this is 
because the gluten source food that is often consumed 
by children with ASD is biscuits/cookies. Organoleptic 
testing on limited panelists was carried out with 
the aim to determine the 3 best formulas that will be 
tested again by trained panelists. Based on the results 
of organoleptic testing on limited panelists, it can be 
concluded that the three formulas that have the highest 
acceptability of the four organoleptic qualities (texture, 
taste, color, and aroma) are Formula 5, Formula 2, and 
Formula 3. Several factors exist, among others, the 
number of snacks both in the school environment and 
the home environment that contains gluten and casein, 



 Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4        1654       

thus encouraging children with ASD to be inclined to 
consume food sources of gluten and patients. Thus, the 
CFGF diet cannot be carried out consistently.(8)

Further organoleptic tests were carried out to 
determine one formula with the best acceptance done by 
limited panelists, namely mothers of children with ASD 
and ASD children. Organoleptic test results showed the 
highest average value of cookies formulation was at F5 
with an average value of 3.28 (like-very like). Based 
on the Kruskal-wallis test, it was found that cookies 
with various formulations had a significant effect on 
aroma and taste. There are significant differences in 
F0, F3, and F5. This means that cookies with various 
formulations affect the taste of cookies. Based on the 
level of aroma preference by the panelists, there were 
significant differences in F0 and F5.

Scoring evaluation based on ranking is done 
to determine the best formula based on aspects of 
nutritional value, economic value, and acceptability. The 
best formula with the highest score is F5. This means 
that F5 is affordable economic value flour, optimal 
nutritional value and has good acceptance to patients. 
The formula contains high calcium and economical 
prices was Rp.6590/250g.

There is a significant meaning in the provision 
of cooking classes to increase the knowledge of ASD 
children about food that is avoided and the recommended 
food. As well as some innovations or alternative 
substitutes for gluten and patients for ASD children. 
Cooking class is an educational method for parents and 
schools about gluten-free diets for ASD children and 
flour mix is   an alternative ingredient that can be used as 
a substitute food ingredient to replace gluten-rich foods. 
Educational information about the CFGF diet is given to 
parents or caregivers of ASD children and food vendors 
in the canteen. This information education is packaged 
in a cooking class that aims to make this Mix Flour more 
flexible in the community, so that it can be processed 
into various kinds of processed products according to 
children’s preferences.

The results of this study indicate that the application 
of a gluten-free and casein diet does not affect the 
child’s daily intake. The application of a gluten-free 
and casein diet can be applied with several alternative 
ingredients with nutrient-rich foods. Mix flour can 
substitute gluten-rich foods to support the application 

of gluten and casein-free diets. Postorino V, et al, 2015, 
states that groups of children with ASD with the CFGF 
diet significantly reduce ASD signs and symptoms, 
but this CFGF diet increases stressors in the elderly.
(3)  Changes in the CFGF diet in children with ASD 
increase “food refusal” in children, thereby reducing the 
amount of child intake.(9)   The results of the description 
of the eating patterns of children with ASD in one of the 
autism foundations in the city of Surabaya conducted 
by Megawati  states that 72.3% of children with autism 
experience a leak consuming gluten sources from biscuit 
foods. The average frequency of biscuit consumption 
in children with ASD is between 4-5x in 1 week. The 
results of the study also illustrate the level of adequacy of 
micronutrient nutrition in children with ASD. The level 
of nutritional adequacy of Ca reaches 45% of AKG.(11)   

Calcium is important for growth and mineralization of 
the head and teeth. Peak Bone Mass (PBM) is a phase 
that occurs in the age of children and adolescents up 
to the age of 18-20 years. Factors affecting Peak Bone 
Mass (PBM) include genetics, calcium intake, physical 
activity and vitamin D intake. (12),(13)

The results of the Wilcoxon Singed Rank Test 
showed that p≤α, so changes in gluten intake were 
significant. Patients with ASD have digestive and 
leaky gut disorders, this type of peptide cannot be 
digested properly, peptides will circulate in the blood 
in the form of gluteo and casomorphin and are bound 
to opioid receptors in the brain which cause symptoms 
of behavioral abnormalities. People with ASD who are 
gluten-free and casein have amazing progress(10)  That is 
why, in autistic children it is necessary to have a gluten 
free diet and casein free.

Conclusion

Cooking class can significantly improve the 
knowledge of ASD mothers. While FFQ results on 
gluten consumption habits significantly decreased. 
Daily intake based on 1x24 hour, the application of a 
gluten-free and casein diet does not have a significant 
effect. Calcium micronutrient intake increases along 
with giving flour mix. Mix flour can be an alternative 
ingredient rich in nutrients (protein and calcium) in 
ASD children who apply a gluten free diet.
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Abstract
Motivation is the basic drive that moves a person to behave. The role of the family is needed when the 
emergence of health problems in other family members. When one of the family members suffers from 
a health problem, one or more other family members act as caregivers. The purpose of this study was to 
determine the role of family motivation to improve family service in children with cerebral palsy. Subjects 
were parents of children with cerebral palsy who were educated at the Makassar Disabled Children Education 
Foundation (YPAC) who were willing to be the subject of this study, which numbered 19 participated. 
In the Chi-square test showed a significant correlation between education and occupational factors on 
physical needs, emotional needs and mental stimulation that was p <0.05, while the income factor showed 
a non-significant relationship to physical needs, emotional needs and mental stimulation that was p> 0.05. 
The education and occupational factors have a significant relationship to the role of family motivation on 
improving the service of families of cerebral palsy children at YPAC Makassar.

Keywords: Family motivation, Family service, Cerebral palsy

Introduction
Every individual has an internal condition, in which 

internal conditions play a role in his daily activities. One 
of these internal conditions is “motivation(1).  Motivation 
can be interpreted as a process to try to influence people 
or people they lead in order to do the desired work, in 
accordance with certain objectives set first(2).  Humans 
in meeting their needs, often hold relationships or need 
help from others. The tendency of humans to help each 
other or fulfill needs and tendencies to a group is a sign 
that humans have limitations and are even very limited(2).

Children with cerebral palsy (CP) have different 
levels of severity, so their level of participation in daily 
activities will vary greatly, and the impact on the quality 
of life is very high(3). The role of the family is needed 

when the emergence of health problems in other family 
members. When one of the family members suffers from 
a health disorder, one or more other family members 
act as caregivers or caregivers(4). Social protection 
for children with disabilities and their families is very 
important because families often face a higher cost of 
living. Families also face various other problems such 
as having to stop working or reduce their working 
hours to care for children with disabilities. Higher 
health care costs compared to families that do not have 
members with disabilities can subsequently have an 
impact on decreasing living standards if not addressed 
immediately(5).

The background of parent education has a large 
influence on improving family services in children with 
special needs (CP). Parents who have a high educational 
background will pay more attention to all changes and 
pay attention to the growth and development of children. 
Parents will try to find as much information as possible 
related to the needs and problems that may be experienced 
by children. With the motivation of parents trying to 
explain people’s choices for the task of achievement, 
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persistence in the tasks, enthusiasm in carrying out 
it, and performance on them(6),(7). The role of family 
motivation on improving family services for children 
with cerebral palsy is also influenced by the attention 
of families, especially parents(2),(8). The attention of 
parents in an important family environment is to provide 
a first experience in childhood. the first experience is an 
important factor in personal development and guarantees 
the child’s emotional life. Especially parents’ attention 
to material and non-material needs. Attention to family 
services for children with special needs such as cerebral 
palsy is also influenced by educational, occupational and 
economic factors in their parents(9).

Method
The subjects in the study were 19 parents of children 

who had CP who received education and therapy at 
the Disabled Child Development Foundation (YPAC) 
Makassar. Before being involved in this study, all 
subjects were asked for their willingness to sign the 
form. The procedure of this study has been approved by 
the Makassar health polytechnic ethics commission (051 
/ KEPK-PTKMKS / III / 2018).

Family motivation is the family spirit, in this case, 
parents or guardians (father, mother, and brother) in 
providing assistance or services to children with special 
needs for cerebral palsy. Whereas family service is a 
form of attention of father, mother, and brother both 
based on reviews of education, work and economy to 
children of CP to get good treatment so that the growth 
of children with CP can be optimal.

This study looked at the relationship of education, 
employment and economic levels to the motivation of 

family service in children with CP. To determine the 
level of motivation in family services with CP children 
performed using questionnaire family motivation, which 
consists of 10 number questions with the choice of “yes” 
or “no”, where the highest value is 10 and the lowest 0. 
Motivation is said to be good, if the answer is correct > 
50% and less if the correct answer is <50%.

The research was carried out at the Makassar 
Child Disability Development Foundation (YPAC) for 
1 month. Research data in the form of primary data 
obtained through questionnaire data provided directly to 
the respondent to measure family motivation to children 
with CP. Sampling was obtained by 19 participants who 
met the inclusion criteria.

The research data were analyzed using the chi-
square test with the aim of testing the relationship or 
influence of two variables. Statistical analysis was 
performed using SPSS with α set at p <0.05.

Findings
The number of subjects who were male was 11 people 

(57.89%) and female sex were 8 people (42.11%). The 
education of subjects with lower secondary education 
was 3 people (15.78%) and those who had higher 
education were 16 people (84.21%). In occupational 
factors, the subjects who have jobs as civil servants are 
5 people (26.32%) and those who are not civil servants 
as many as 14 people (73.68%), while in income factors, 
subjects who earn under or equal to Rp. 3,000,000 as 
many as 6 people (31.58%) and those who earn more 
than Rp. 3,000,000 as many as 13 people (68.42%).

Table 1. Distribution of education, employment and income of parents

Variable Frequency Percentage Total

Education 
Middle down 
Higher education

Work 
Civil servants 

        Not a civil servant 
Income

< 3.000.000,00
> 3.000.000,00

3
16

5
14

6
13

15.78
84.21

26.32
73.68

31.58
68.42

19
100

19
100

19
100
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The role of family motivation is divided into 3 
groups, namely the role of parents in fulfilling physical 
needs, the role of parents in fulfilling emotional needs 
or affection, and the role of parents in meeting the needs 
of mental stimulation(10). Educational, occupational 
and income factors for parents have a relationship with 

family motivation factors in children with cerebral palsy. 
The results of the description analysis on motivational 
factors indicate that more parents with cerebral palsy 
children have better than less good roles in fostering, 
caring and honing motivation.

Table 2. The relationship of education, employment, and income to the role of the family motivation of 
children with cerebral palsy

Variable
Motivation

Physical needs Emotional needs Mental stimulation

Education

Work

Income

0.002
14.16+1.537
0.004
13.21+1.988
0.291
12.47+2.480

0.042
0.792+0.17
0.026
0.768+0.26
0.684
0.665+0.25

0.029
0.865+0.17
0.002
0.785+0.18
0.348
0.558+0.16

Values are expressed as mean ± SD Analysis by Chi-square test; α is set at p <0.05.

Analysis using the Chi-square test showed that 
parents’ educational factors showed a significant 
relationship (p <0.05) to the role of motivation in the 
physical, emotional and mental needs of children with 
CP. This happens because the level of education that 
is good or high causes family knowledge related to the 
concept of healthy-sickness will affect family behavior in 
solving family health problems, especially family health 
tasks in the form of making appropriate action decisions 
and in accordance with family conditions so that health 
problems that occur can be reduced or resolved(11). 

In the work factor of parents showed a significant 
relationship (p <0.05) on the role of motivation in the 
physical, emotional and mental needs of children with 
CP. Families need to support one another with fellow 
family members. Family members also support each 
other in improving the health of family members so 
that they have the ability to produce so that each family 
member can carry out their duties properly(4). Whereas 
the income factor of parents shows a non-significant 
relationship (p> 0.05) on the role of motivation in the 
physical, emotional and mental needs of children with CP. 
Families with children with chronic sociodemographic 
physical limitations do not show any differences, but 
psychosocially show differences because families 
with high income will seek health services optimally. 
Whereas for families with the low income it will be 
difficult to obtain access to optimal health services. 

This shows a correlation between health status and low 
family income(12),(13),14).  

Discussion

One of the roles of parents is to provide education or 
develop children’s independence in the family because 
parents are figures or individuals who will be emulated 
by children. Parents will be used as models by children, 
most parents tell their children to obey all orders 
from their parents without parents giving examples to 
children and parents not realizing that children will see 
everything their parents do and imitate whatever things 
are done by their parents. Independence planting and the 
development of children’s independence in the family 
are also based on parenting from parents. The parenting 
style is influenced by parents where between one parent 
and another will be different in educating children in 
the family because this is also influenced by parents’ 
knowledge related to the parenting style of the parent’s 
family. Some types of parenting to children are applied 
by parents according to the knowledge and experience 
gained by parents and the level of education of parents. 
One of the factors in educating and giving parenting to 
children is one of them is the educational background of 
parents. The level of education of parents will provide 
a mindset and orientation to children. The higher level 
of education of parents will influence their mindset 
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in educating and providing care for their children(15). 
Good parent education tends to establish authoritative 
or permissive parenting compared to parents whose 
education is limited. Education helps parents to better 
understand children’s needs. Parental education will 
influence their preparation for parenting(16),(17). Higher 
parental education levels with many experiences affect 
parents’ perceptions such as personal abilities, skills, 
knowledge, previous assignment experience, and the 
complexity of the tasks to be performed, and psychomotor 
reactions determine the development of children’s 
independence in the family(18). A large category of 
life skills is a social skill that refers to effective skills 
development as a means of creating relationships and 
cooperation. 

According to researchers based on the results of 
research that has been done, that no matter how busy a 
working mother can still carry out her obligations as a 
mother to take care of her children well. Some parenting 
styles that have been carried out by mothers to their 
children have a big influence in shaping their children’s 
personality. The role of parents as good parenting will 
make a child’s personality good also to be a person who 
has a karmic order, manners, rules, religious and moral 
norms, and good ethics, and is able to establish positive 
interpersonal relationships. But the busyness of parents 
because of work factors and lack of ability to manage 
work time and assignments at home will affect motivation 
for parenting(19). Mothers who play a dual role besides as 
housewives also as career women, which aims to create a 
more economical family condition that is more sufficient 
so as to cause the influence of relationships with family 
members, especially their children(12). Motivation is also 
influenced by task-specific beliefs such as ability beliefs, 
perceived difficulties in different tasks, and individual 
goals, self-schemas, and affective memories. These 
social cognitive variables, in turn, are influenced by 
individual perceptions of their previous experiences and 
the various influences of socialization(20). 

For income, factors do not indicate a relationship 
to the pattern of children with special needs, because 
parents of children generally have a large income with a 
level of middle to upper economic life. The high socio-
economic level makes it easier for parents to facilitate 
the needs of children, and parents with middle to upper 
socio-economic tend to be warmer compared to parents 
with low socioeconomic levels. Middle and lower 
parents tend to be harder and more forceful and less 
tolerant than middle to upper-class families(17).

Conclusion
This study has recommended that the factors of 

education and the work of parents of children with CP 
influence the motivation of physical needs, emotional 
needs and mental stimulation of children with CP. This 
finding is expected to contribute positively to the role 
of parental motivation in improving family service with 
children with CP.
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Abstract
Sufficient amount of vegetables and fruits consumption is one of the balanced nutrition indicators. Today 
the consumption level of vegetables and fruits in children is still believed as extremely low. Combining 
hypnoparenting method with positive suggestion in children could change maladaptive and adaptive 
behaviors. This research aims to analyze the effect of Hypnoparenting method to the increase of vegetables 
and fruits consumption. Samples amounting to 60 people comprising treatment and control groups. This 
research uses quasi experiment two group pre-post design. The data was analyzed using McNemar non-
parametric test. The research result shows the affect of Hypnoparenting method on the increase of vegetables 
and fruits in children was 26% prior to treatment and changed to 86.7% post treatment with p-value <0.001. 
This research proves the difference in vegetables and fruits consumption level in children whom experienced 
and not experienced Hypnoparenting method with p-value <0.001. It is recommended for parents to 
implement Hypnoparenting method in order to increase the vegetables and fruits consumption in children. 
Advanced research is required to analyze other variables which have yet to be studied in this research.

Keywords: Vegetables and fruits consumption, Hypnoparenting, Kindergarten children.

Introduction
Childhood marks a period of rapid growth and 

development. Optimized growth and development in 
children depends on quality nutrition that is provided to 
them. Low balanced nutrition intake will impact on the 
subsequent life cycle period (intergenerational impact)
(1,2). Riskesdas result in 2018 shows the development 
index in children aged 36-59 months in Indonesia only 
reached 88.3% lower than Thailand and Vietnam(3). 
Children growth and nutritional status in developing 
countries were influenced by infectious disease and food 
consumption which lacks nutritional needs(4).

Sufficient consumption of vegetables and fruits is 
one of the balanced nutritional indicators. Vegetables 
and fruits are sources of vitamin, mineral, and dietary 
fiber which serve as antioxidants, fructose and glucose, 
which responsible for maintaining normal blood 

pressure, blood sugar, bowel movements difficulty or 
constipation, and obesity(5). However, in reality mothers 
often struggle to persuade their children to eat rice, 
vegetable, and side dishes(6,7,8).

The main affecting factors in eating habits 
are extrinsic and intrinsic factors. Extrinsic factor 
includes natural, social, cultural, economic, and 
religious environments. Intrinsic factor includes 
motivation, perception, attitude, and preference 
which are categorized as psychological factor. The 
psychological factor relates with internal information 
processing within an individual which related to food 
choices(9).

Hypnoparenting is a parenting method focusing 
on teaching children with a pattern of utilizing the 
declining frequency of brainwave while being given 
possive suggestion, to which it will be stored in the 
children’s memory. It is hoped with new point of view, 
confidence, and understanding, the children could 
change their negative habit to positive one. Through 
Hypnoparenting, parents could control their children’s 
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behavior reasonably. The Hypnoparenting has the 
ability to change maladaptive behavior to adaptive 
behavior(10,11,12,13).

The Hypnoparenting method became an alternative 
in changing various negative behavior in children who 
refuse vegetables and fruits, releasing negative programs 
instilled in their subconscious mind. In this hynopsis 
state, a child easily accepts positive suggestions which 
will continuously be stored in their subconscious minds, 
filling them with all positive matters that are useful for 
them(13).

Method
The research uses quasi experiment two group 

pre-post design. Pre and post primary data were taken 

through questionnaire distribution to parents prior to and 
post treatment. Population refers to all parents of 125 
kindergarten children. Samples which were calculated 
based on Slovin formula amounted to 60 people. The 
samples were divided into two groups; one group was 
given Hypnoparenting training, another group was not 
given any Hypnoparenting training. The treatment group 
implemented Hypnoparenting for three weeks, afterward 
the respondents were asked to gather again to complete a 
post-test questionnaire. This research uses questionnaire 
and FFQ(14). The data was analyzed using McNemar 
non-parametric test.

Findings
Table 1. Comparison of Vegetables Consumption Level in Treatment Group and Control Group (Posttest)

Poor
Good

Vegetable Consumption in 
Children
In Control Group Total

Vegetable Consumption in Children 
in Treatment Group

Poor
Frequency 4 18 22

Percentage 13.3 60 73.3

Good
Frequency 0 8 8

Percentage 0 26.7 26.7

Total Frequency 4 26 30

Percentage 13.3 86.7 100

The result of McNemar test, p-value = 0.000. The proportion of good vegetables consumption (> 3 times/day) in 
children prior to treatment was 26% and post treatment was 86.7% with p < 0.001.

Table 2. Comparison of Fruits Consumption Level in Treatment and Control Groups (Pretest and Posttest)

Poor
Good

Fruit Consumption in 
Children
in Treatment Group 
(Posttest)

Total

Fruit Consumption in Children in Treatment 
Group (Pretest)

Poor
Frequency 2 10 12

Percentage 6.7 33.3 40

Good
Frequency 0 18 18

Percentage 0 60 60

Total Frequency 2 28 30
Percentage 6.7 93.3 100



Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4  1663

The result of McNemar test, p-value = 0.002. The proportion of good fruits consumption (>2 times/day) in 
children prior to the treatment was 60% and post treatment was 93.3% with p>0.001.

Table 3. Comparison of Vegetables Consumption Levelin Treatment and Control Groups (Posttest)

Poor
Good

Vegetables Consumption in 
Children
in Control Group Total

Vegetables Consumption in Children 
in Treatment Group 

Poor
Frequency 4 0 4

Percentage 13.3 0 13.3

Good
Frequency 12 14 26

Percentage 40 46.7 86.7

Total Frequency 16 14 30

Percentage 53.3 46.7 100

The result of McNemar test, p-value = 0.000. Good vegetables consumption (> 3 times/day) in the treatment 
group after being given the Hypnoparenting method was 86.7% while in the control group reached 46.7% with p 
<0.001.

Table 4. Comparison of Fruits Consumption Level between the Treatment and Control Groups (Posttest)

Poor
Good

Fruits Consumption in Children
in Control Group Total

Fruits Consumption in Children in 
Treatment Group 

Poor

Frequency 1 1 2

Percentage 3.3 3.3 6.7

Good

Frequency 18 10 28

Percentage 60 33.3 93.3

Total Frequency 19 11 30

Percentage 63.3 36.7 100
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The result of McNemar test, p-value = 0.000. Good 
fruit consumption (>2 times/day) in the treatment group 
after being exposed with the Hypnoparenting method 
reached 93.3% while in the control group reached 36.7% 
with p value <0.001.

Discussion
Based on the research result, there is a difference in 

vegetable and fruit consumption in kindergarten students 
of Manbaul Hikmah Teluknaga Tangerang prior to and 
post the Hypnoparenting method implementation. This 
is evident in the increasing vegetable consumption from 
26% proportion during pretest (prior to treatment) to 
86.7% in posttest (post treatment). McNemar test result 
shows p=0.000 or p<0.001, hence statistically there is a 
discrepancy in vegetable consumption level in children 
after the Hypnoparenting method was implemented. 
Differences are also identified from the statistic test 
result on the fruit consumption in children prior to 
and post treatment which are evident in the increasing 
fruit consumption from 60% during pretest to 93.3% in 
posttest.

WHO survey result shows the Southeast Asia region, 
especially Indonesia, Sri Lanka, and Thailand have the 
lowest level of fruit and vegetable consumption with the 
total fruit and vegetable daily consumption in children 
aged 5 – 14 years old only 198 grams in boys and 183 
grams in girls(17). Another data illustrates Indonesia 
is the country with the lowest fruit consumption level 
throughout Asia, compared to Singapore, China, 
Vietnam, and Cambodia(18). Low vegetable consumption 
was also demonstrated in this research in which 73.3% 
early childhood lacked vegetable consumption. A large 
cohort study supports this research result and discovered 
the fact that vegetable intake in preschool children was 
not sufficient(19,20,21).

The low vegetable intake was caused by vegetables 
being less favored due to its strong or bitter taste, 
unfamiliar texture, low energy, and lack of availability/
accessibility(25,26,27). Moreover, low consumption could 
be related to a condition called “food fussiness peaks” in 
children aged 2-5 years old, a condition where children 
are at the peaks of being fussy with food demonstrating 
a more selective behavior, finicky, inclined to refuse 
any familiar and unfamiliar food, as well as neophobia, 
extremely avoiding new food(25,26,27). The fussiness peak 
in children aged 2-5 years old opens an opportunity for 
children to gain new food preferences as their eating 

habits are still developing(28,29).

The research result depicts 66.7% children often 
consume fast food. The fruit and vegetable consumption 
in children are still low because they prefer fastfood with 
high cholesterol and salt content, but low in fiber(30,31). 
The low consumption of vegetable and fruit was caused 
by the food being less prestige compared to the trending 
fast food among children these days(32). Children aged 
2-5 years old already have the option to favorable 
food, including snacks. Hence, the amount and variant 
of food should receive special attention from mothers 
or babysitters, mainly in winning children’s choices in 
order to choose balanced nutritional food(8).

The research result proves the Hypnoparenting 
method has an influence to the increase of vegetable 
and fruit consumption in kindergarten students of 
Manbaul Hikmah Teluknaga Tangerang. This is in 
line with Jafri research (2014) which identified an 
increase in children’s appetite after being exposed to 
Hypnoparenting(33). In children aged approximately 
5 years old, their brainwaves in majority at alpha and 
theta waves. Setyono (2006) states that mind technology 
refers that phase as “pre-critical” phase. Information is 
absorbed and integrated without questions. In this pre-
critical phase, anything seen, heard, and felt by children 
will directly enter and attach to the subconscious mind. 
In this period the children will be suggestive toward 
anything, but it requires longer time and frequency, as 
well as patience from the parents in order to implement 
Hypnoparenting in children(34,35).

The research result shows 73.3% parents prior to 
treatment lacked of eating habits. Parents are authoritative 
figure in children’s eyes. Hypnoparenting demands the 
parents to provide experience and serve as a role model 
as success in increasing vegetable and fruit consumption 
should be supported by vegetable and fruit availability 
at home, food serving, and behavior in consuming 
vegetable and fruit by parents who will become a role 
model to their children. Systematic review and meta-
analysis disclose that the strategy in increasing the 
vegetable and fruit consumption among which by giving 
choices, education, food service, modeling, rewards, 
taste exposure, variation, and food visual presentation. 
Repeated taste exposure is a simple technique which can 
be implemented in childcare pattern at home by parents 
in order to increase the consumption of vegetable and 
fruit in preschool children(34).
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Conclusions and Recommendation
Based on the research result, below are the 

conclusion: 1) The Hypnoparenting method has an 
influence to the increase of vegetables and fruits 
consumption in preschool children from 26% prior to 
treatment to 86.7% post treatment with p value < 0.001; 
2) There is a difference in the consumption level of 
vegetables and fruits in children who were given and 
were not given the Hypnoparenting method with p value 
<0.001.

It is essential to establish a cooperation between the 
health office to hold nutritional counseling to children 
with attractive ways by including the importance of 
vegetable and fruit material into kindergarten and PAUD 
curricula, as well as enhancing the parents’ skills in 
Hypnoparenting technique and awareness in parents to 
encourage the behavior of eating vegetable and fruit in 
the family by serving vegetable and fruit menu at home 
every day.
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Abstract
One of the group life problems faced by students in Islamic boarding schools in Indonesia is a lack of 
cleanliness. This study aims to find out the factors influencing students’ personal hygiene practices in 
combined Islamic boarding schools (salafiyah-ashriyah) in urban and rural areas, using a cross-sectional 
design, involving 97 respondents. Data were collected through interviews and filling out questionnaires, 
then analyzed using Chi square test. The results showed that health program support at boarding schools’ 
health posts affected the practice of personal hygiene and the incidence of infectious diseases.

Keywords: santri health, personal hygiene, boarding school health post

Introduction
Background: Islam is a religion that has a great 

deal of attention to cleanliness.(1) Cleanliness is an 
important part of high values   in Islam.(2) Sources of 
Islamic teachings are the al-Quran dan al-Sunnah, in 
which explain the terminology aspects used and how 
Islamic teachings perceive cleanliness.(3)

Islamic boarding schools are Islamic educational 
institutions, which not only contain Islamic meaning in 
terms of history, but also the meaning of the authenticity 
of Indonesia.(4) In general, Islamic boarding schools 
are defined as educational institutions that have 5 main 
elements, namely huts, mosques, teaching of classical 
books, santri (students), and kyai who are leaders of the 
hut and teach classical books.(5)

According to the Indonesian Ministry of Religion 
(2017), in 1977 the number of pesantren in Indonesia was 
4,195 with 677,394 santri. In 2001, there were 11,312 
Islamic boarding schools with 2,737,805 santri, in 2011 
there were 27,230 pesantren with 3,759,198 santri, and 
in 2016 there were 28,194 with 4,290,626 santri. The 

population of the largest Islamic boarding schools is on 
the island of Java (78.60%).(6)

According to its typology, Islamic boarding schools 
are divided into salafiyah (traditional) Islamic boarding 
schools and khalafiyah/‘ashriyah Islamic boarding 
schools (modern), 53.10% are salafiyah Islamic boarding 
schools, 28.38% are ‘ashriyah Islamic boarding schools, 
and 18.52% are combination Islamic boarding schools. 
The learning system in the salafiyah boarding school 
is purely reciting and discussing the book of yellow, 
in the pesantren ‘ashriyah, science and technology are 
developed, while in the pesantren a combination of 
learning with yellow books and science and technology 
is applied.(7)

Health problems in Islamic boarding schools are 
an important public health problem, because generally 
emerging diseases are infectious diseases that can 
move from people who are sick to healthy people.(8) 
Diseases that often occur in boarding schools are hives, 
scabies, shortness of breath, fever, fainting, common 
cold, gastritis, toothache, diarrhea, menstrual pain, and 
urinary tract infections.(9) The challenge of using an 
ecological approach to achieving a sustainable impact 
on hygiene and health in society lies in the government’s 
commitment.(10) An environment that supports menstrual 
hygiene, must be provided at home and at school, and 
sanitation is made more affordable.(11) In India, personal 
hygiene, availability of clean water and socio-economic 
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status influence the prevalence of scabies, and women 
tend to have a higher prevalence of scabies than men.
(12) Basically, scabies is very endemic in urban and rural 
areas with unhealthy environments.(13) Sleeping habits, 
sharing clothes and towels, wrong hygiene practices, 
often visiting places that are at risk and potentially as 
a source of transmission of scabies are dual factors 
that cause scabies.(14) The incidence and prevalence of 
scabies is still very high in Indonesia, especially in the 
pesantren community.(15) There is a relationship between 
the habit of bathing and the incidence of scabies.(16) 
According to WHO, the practice of personal hygiene 
must be carried out as daily, weekly and monthly 
activities.(17) In a biopsychosocial perspective, factors 
that directly play a role in forming risky behavior are the 
social environment.(18)

One of the goals in the Sustainable Development 
Goals (SDGs) is the fulfillment of clean water and proper 
sanitation, by ensuring access to water and sanitation for 
all.(19),(20) The basis for organizing education and health 
care in Islamic boarding schools is listed in the 1945 
Constitution of the Republic of Indonesia, Article 31 
Paragraph 1 concerning the Right of Every Citizen to 
Obtain Teaching,(21) Republic of Indonesia Law No. 20 
of 2003 concerning the National Education System,(22) 
Republic of Indonesia Law No. 23 of 1992 concerning 
Health Article 4 and Article 5,(23) Joint Decree of the 
Minister of Health, Minister of Religion and Minister 
of Home Affairs of 2002 concerning Improving Health 
in Islamic Boarding Schools and other Religious 
Institutions.(24)

Purpose

This study aims to find factors that influence the 
personal behavior of santri hygiene and compare the 
behavior of personal hygiene in traditional-modern 
combination Islamic boarding schools located in urban 

areas with access to clean water from drilled wells and in 
rural areas with access to clean water from drilled wells 
and bro. With the consideration that santri are human 
resources that hold a central role in educational activities 
in boarding schools, as stated by Tannady & Sitorus 
(2017) in Tannady et al. (2019) that the central human 
resources component within an organization, the higher 
the performance of human resources, will give a higher 
performance of the organization.(25)

Method
The type of this research was sequential 

explanatory(25), with cross-sectional design or research 
prevalence(26). The research approach was based 
on the Precede-Proceed model in Health Promotion 
Planning,(27) and Health Education.(28). This study 
combined two personal hygiene perspectives in general 
and according to Islam.

The research covered a wide area in two different 
locations, namely in Al-Hamidiyah Islamic Boarding 
School, Depok, West Java (urban)(29) and at Qothrotul-
Falah Islamic Boarding School, Lebak, Banten (rural)(30). 
The sample size was 97 santri, which were determined 
using the hypothesis test formula 2 proportions 
difference(31) and were selected by purposive sampling 
technique(32). Secondary data was obtained from the 
profile of the Islamic boarding school, while the primary 
data was obtained through filling out questionnaires, 
interviews and observations.

Categorical types of data were analyzed in the form 
of frequency and percentage(33), while data that was 
numerically typed were analyzed in the form of mean, 
median, standard deviation, minimum and maximum(34). 
then multivariate analysis was performed using a 
regression test. 

Findings
Table 1 showa the practice of personal hygiene of students in Al-Hamidiyah Islamic Boarding School and 

Qothrotul-Falah Islamic Boarding School.

Table 1. Description of student’s behavior based on islamic boarding schools

Variable 
Frequency

Al-Hamidiyah Qothrotul-Falah

Percentage Frequency Percentage

Behavior 
Good 46 82.1 24 58.5

Less 10 17.9 17 41.5

Total 56 100 41 100
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Table 2 shows the distribution of roommates, frequency of illness, knowledge, attitudes and behaviors in each 
Islamic boarding school.

Table 2. Distribution of roommates, frequency of illness, knowledge, attitudes and behavior

Variable Mean Median SD Min-Max

Al-Hamidiyah

Roommates 14.14 14.0 2.7 8-18

Frequency of illness 1.45 1.00 1.22 0-5

Knowledge 29.98 30.0 6.2 17-42

Attitude 28.41 29.0 2.7 22-33

Behavior 19.38 20.0 1.15 15-21

Qothrotul-
Falah

Roommates 22.68 23.0 3.14 18-30

Frequency of illness 0.8 1.0 0.71 0-3

Knowledge 26.92 29.0 7.08 14-40

Attitude 28.53 29.0 2.09 23-32

Behavior 18.56 19.0 1.7 14-22

Table 3 presents the results of an analysis of the relationship between gender, knowledge, attitudes, prevalence 
of disease and health services with behavior.

Table 3. Relationship between sex, knowledge, attitudes, disease prevalence and health services with 
behavior

Islamic boarding 
school Variable

Behavior
p-value ORGood Less

f % f %
Al-Hamidiyah

Sex
Female 17 73.90 6 26.10 0.29 0.39
Male 29 87.90 4 12.10

Knowledge
Good 34 82.90 7 17.10 1.01 1.21
Less 12 80.00 3 20.00

Attitude
Good 29 85.30 5 14.70 0.49 1.70
Less 17 77.30 5 22.70

Hives
No 35 83.30 7 16.70 0.69 1.36
Yes 11 78.60 3 21.40

Scabies
No 33 91.70 3 8.30 0.02 5.92
Yes 13 65.00 7 35.00

Common cold
No 23 82.10 5 17.90 1.00 1.00
Yes 23 82.10 5 17.90

Diarrhea
No 39 83.00 8 17.00 0.70 1.39
Yes 7 77.80 2 22.20

Fever
No 33 86.80 5 13.20 0.26 2.53
Yes 13 72.20 5 27.80

Other diseases
No 28 84.80 5 15.20 0.72 1.55
Yes 18 78.30 5 21.70
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Health service
Yes 30 93.80 2 6.30 0.01 7.50
No 16 66.70 8 33.30

Qothrotul-Falah

Sex
Female 18 81.10 4 18.20 0.01 9.75
Male 6 31.60 13 68.40

Knowledge
Good 16 64.00 9 36.00 0.37 1.77
Less 8 50.00 8 50.00

Attitude
Good 18 64.30 10 35.70 0.27 2.10
Less 6 46.20 7 53.80

Hives
No 17 77.30 5 22.70 0.01 5.83
Yes 7 36.80 12 63.20

Scabies
No 17 85.00 3 15.00 0.01 11.33
Yes 7 33.30 14 66.70

Common cold
No 17 77.30 5 22.70 0.01 5.83
Yes 7 36.80 12 63.20

Diarrhea
No 18 85.70 3 14.30 0.01 14.0
Yes 6 30.00 14 70.00

Fever
No 22 61.10 14 38.90 0.63 2.35
Yes 2 40.00 3 60.00

Other diseases
No 18 64.30 10 35.70 0.27 2.10
Yes 6 46.20 7 53.80

Health service
Yes 19 86.40 3 13.60 0.01 17.73
No 5 26.30 14 73.70

Table 4 shows the final results of multivariate analysis. It appears that the main determinants of santri behavior 
in both Islamic boarding schools were scabies and health services.

Tabel 4. The result of multivariate analysis

Variable B SE Wald df Sig. Exp-(B)

95 % CI

Lower Upper

Al-Hamidiyah

Scabies -1.95 0.88 4.83 1 0.02 0.14 0.02 0.80

Health service -1.88 0.94 3.95 1 0.04 0.15 0.02 0.97

Constant 0.95 0.75 1.62 1 0.20 2.59

Qothrotul-Falah

Scabies -2.98 1.21 6.02 1 0.01 0.05 0.01 0.55

Health service -2.44 1.00 5.85 1 0.02 0.08 0.01 0.63

Constant 3.59 1.46 6.05 1 0.01 36.28

Cont.. Table 3. Relationship between sex, knowledge, attitudes, disease prevalence and health services 
with behavior
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Discussion
Most students in Al-Hamidiyah Islamic boarding 

schools have good behavior (82.10%) in personal 
hygiene practices. Likewise in the Qothrotul-Falah 
boarding school, which is 58.50%. The average number 
of roommates in Al-Hamidiyah Islamic boarding 
schools is less than in the Qothrotul-Falah boarding 
school. This can affect the high prevalence of diseases, 
especially infectious diseases. The average frequency 
of illness in the Al-Hamidiyah Islamic boarding school 
is higher than in the Qothrotul-Falah boarding school. 
The average knowledge of students in Al-Hamidiyah 
pesantren is higher. The average attitude of students in 
the Qothrotul-Falah boarding school is slightly higher. 
The average healthy behavior of students in the Al-
Hamidiyah boarding school is slightly higher.

Factors that influence the practice of personal 
hygiene of students in Al-Hamidiyah Islamic boarding 
schools are the prevalence of scabies and health services. 
While the factors that influence the practice of personal 
hygiene of students in Qothrotul-Falah Islamic boarding 
schools are sex, the prevalence of hives, scabies, 
common cold, diarrhea, and health services.

Male students in the Al-Hamidiyah Islamic boarding 
school are more well behaved than female students, 
while in Qothrotul-Falah Islamic boarding schools, more 
female students behave well. The proportion of students 
with good knowledge and behavior is higher in the Al-
Hamidiyah Islamic boarding school. The proportion of 
students with good attitudes and behavior is higher in the 
Al-Hamidiyah Islamic boarding school.

The students with good behavior towards personal 
hygiene, most do not experience hives, scabies, common 
cold, fever and other diseases, this is more prevalent in 
the Al-Hamidiyah Islamic boarding school, although 
in general the tendency is not different. Students with 
good behavior, most do not experience diarrhea. This is 
more prominent in the Qothrotul-Falah Islamic boarding 
school, in general there is a similar tendency in both 
Islamic boarding schools. Students with good behavior, 
go to a health service when suffering from illness. This 
is more prevalent in Al-Hamidiyah Islamic boarding 
schools, although in both Islamic boarding schools tend 
to be the same.

There is no poskestren (Islamic boarding school 
health post) in Al-Hamidiyah Islamic boarding school 
that has been fostered by a public health center for health 

program support based on health minister regulations(35), 
but Islamic boarding schools have a health unit managed 
by one of the administrators who is a doctor. If it cannot 
be handled in a boarding school, the sick residents will 
be referred to the nearest health facility, the hospital.
(36) Qothrotul-Falah Islamic boarding schools also do 
not have poskestren, but the school has a health unit 
managed by administrators by empowering students, 
who are tasked with registering and reporting any health 
problems that arise in pesantren, while the closest health 
facilities used are midwife clinics.(37) Students in the Al-
Hamidiyah Islamic boarding school that utilize health 
care facilities when sick are 57.10%, respectively are 
puskesmas (health center) (96.40%), doctors (89.30%), 
poskestren (75.00%), and hospitals (58.90%). While 
students in the Qothrotul-Falah Islamic boarding school 
that utilize health care facilities when sick are 53.70%, 
respectively are doctors (97.00%), poskestren (90.20%), 
hospitals (87.80%) and puskesmas (68.30%).

The dominant factor influencing the personal 
behavior of santri in Al-Hamidiyah and Qothrotul-Falah 
Islamic boarding schools is health services, although the 
correlation is relatively weak.

Conclusion
This study proves that the behavior of students’ 

personal hygiene, both in urban and rural Islamic 
boarding schools is influenced by the health services 
available in Islamic boarding schools. Limited access 
to the nearest health service facilities and the absence 
of post-test facilities are factors that influence the 
incidence of infectious diseases, namely scabies in both 
Islamic boarding schools. This situation also affects the 
incidence of hives, common colds, and diarrhea in the 
Qothrotul-Falah Islamic boarding school (rural), where 
still use kulah (water reservoir) as a source of water for 
bathing and washing clothes.
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Transforming Nursing Education and Practice: a Review 
on the Innovation Strategy towards Sustainable Primary 

Healthcare Workforce
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Abstract 
Nurses embody largest group of healthcare providers and the initial access of patient contact in many settings. 
They convey primary care in small and large hospital practices in clinics, schools and workplace. They 
function independent and collaborative practices often taking lead clinical, management, accountability 
roles in innovative means in rural areas, where modern technology- assisted care delivery is little.  The 
researcher-utilized reviews using content analysis to address aim of identifying barriers and innovation 
strategies that nurses have helped implement in health services to transform primary healthcare. Search 
strategy is based on combining terms including, health innovation, practice, innovation strategy, and 
primary healthcare policy, yielded 84 results. Due to diverse potential findings, the review utilized degrees 
of criteria selection. Multi-staging strategy was developed to identify relevant review literatures. ProQuest 
and Ebscohost serve as databases during retrieval. Results revealed barriers to transforming PHC practice 
include frequent staff turnover, scope-of-practice limitation, fragmentation of care and lack of support from 
key stakeholders. Literatures unveiled that these be resolved by allowing nurses practice fully their training, 
expanding opportunities for nurses to lead collaborative efforts and implementing nurse residency program. 
Additionally, transition programs should typically include periods of orientation, preceptorship from key 
stakeholders to promote innovative culture in workplace.

Keywords: nursing practice, primary health care, innovation, nursing innovation, transformation in 
healthcare 

Introduction
The effect that nurses will have on the quality, 

accessibility and value of care delivered in a transformed 
health care system will depend on removing the 
regulatory barriers that prevent nurses from practicing 
fully their education and training in a new expanded 
ways. Although state policies and governance are made 
at protecting both the general public and healthcare 
practitioners, it also became barriers to render effective 
care services. Bureaucracy limits the chance of immediate 
response since the process demands “ideality”, when 
care is highly individualized.  The review is aimed to 

document the barriers of practice delivery at the primary 
healthcare level and determine the innovation strategy as 
an approach to address the previous.  

Method
Due to diverse potential findings, the review 

utilized certain degree of limitations as criteria for 
selection. A multi-staging strategy was developed to 
identify significant and relevant literatures. Keywords 
such as health innovation, practice, innovation strategy, 
primary health care policy were used to determine the 
relevant findings from ProQuest and EbscoHost as 
search engines, respectively.  The literatures should be 
published from 2013-2017 to primary health institutions 
with observed innovations in the delivery of care in 
Asian countries. Literatures were excluded if they did 
not meet the inclusion measures set by the proponent. 
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Identification:  
Keywords 

ProQuest EbscoHost 

1,011 considered scholarly 
journals: 

 651 (USA) 
 209 (Europe)  
 151 (Asian countires) 

 

Screening of 
documents 

860 
articles 

excluded 

151 full-text articles assessed for 
eligibility 

Eligibility 

35 (duplication) 
29 (incomplete information)  
3 (conducted by advanced 
facility) 

Included 84 studies included in the analysis  

 Figure 1. The prisma of selecting and reviewing literatures

Findings and Discussion 
Based from the criteria, literatures were identified. 

There were 1,011 scholarly journals both from the two 
search engines internationally published from 2013-
2017. The reviewer discovered that only 151 of which 
were conducted in the countries around Asia and 84 
were found to be eligible following stringent selection 
process. Other manuscripts were actual duplications and 
incomplete thus disqualified them for final analyses. 
Themes common among the 84 works are primary 
health, innovation, and nursing practice.   

Barriers to practice

Numerous barriers are present that inhibit nurses 
from practicing fully of their education(2) and training. 
Some of these limitations include fragmentation of 
care, and frequent staff turnover. If these barriers are 
not addressed, it will be difficult to achieve the goal 
of increasing access to patient-centered and culturally 
relevant care in diverse population. 

a. Fragmented care 

Fragmentation of health care system is when 
care is provided in silos in which there is little or no 
communication between providers within or across 
patient care setting. Nurse’s contribution to quality 
care and patient safety and how these relate to positive 
outcomes(3) and cost savings for health care system often 
go unrecognized. When vital information is not shared 
among providers, care can be redundant or missed. Test 
maybe unnecessarily duplicated, resulting in higher 
costs, ormay be missed entirely; either way, patient care 
can suffer from a fragmented system.

b. Turnover 

High turnover rates can negatively affect having an 
adequate(3) nursing workforce. At a time when nurses 
are being asked to take on a larger role in the redesign 
of health care delivery methods, it is important to ensure 
that steps are taken to retain experienced nurses. The 
cost of turnover is extremely high. Nurses who leave the 
profession do so far a variety of reasons, not the least of 
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which is the work environment. In addition to retaining 
experienced nurses, it is also important to retain new 
nurses just entering the profession by helping them 
transition from the ideal world of academic nursing to 
the real world of nursing practice. The literature review 
several factors that negatively affect job satisfaction  but 
states that a key to retaining a well-trained, competent 
nursing workforce is creating a postive workplace 
environment in which workflow inefficiencies are 
addressed, disruptive behavior is dealt with and nurses 
have input in the decisions that affect their practice at 
the bedside. 

Challenges to Primary Care 

Based from the review, the health care is plagued 
by problems that challenge the foundation of primary 
health care.

a. Workforce- gaps in quality are accompanied 
by workforce shortages that threaten the provision 
of services. The number of enrollees entering nursing 
schools decreased due to anticipated minimal work 
opportunities after program completion. 

b. Professional tensions- although there are state 
and governing policies in every profession, the fear of 
increasing competition, health care systems and managed 
care organizations have typically resisted expanding the 
practice scope of nurses. 

Innovative contributions of nurses in primary health 
care

Figure 2. The innovative role contribution of nurses in the 
primary health care workforce.

Primary health care is the first level of interaction 
between nurses to families, individuals and community 
as a whole. Clients whether sick or well seek care in 

a holistic perspective and incorporate the behavior in 
their daily interaction. The prevention of illness and 
community development includes interconnecting 
principles of equity, access, and empowerment 
through intersectoral collaboration. As the epoch of 
industrialization continuous to evolve, nurses are called 
to render unending care as expressions of nursing(5).  
Nurses are expected to function in all aspects of CUEN 
Theory framework (Figure 3).  By following the 
structure, health care worker embody and initiated a 
transformational step towards the practice of nursing.  

Figure 3. Caring as Unending Expressio of Nursing (CUEN 
Theory): A Theory of Nursing

The nurse contributes innovation to PHC through 
various roles such as but not limited to being an 
organizer, educator, patient care agent and as advocate 
of connectivity (Figure 2). The study emphasized 
that nurses are expected to adapt cultures and mores 
across clienteles. The diversity of both time, people 
and space further sharpens the nurse’s role in the 
changing practice(6).  Grounded and guided with the 
scope of nursing practice, PHC nurses provide socially 
appropriate(6), accessible and scientifically sound first 
level care. They independently and interdependently 
work to give priority to those most in need and addresses 
health inequalities.

PHC nurses maximize community participation 
through collaboration and intersectoral partnership to 
promote health at the primary level. 

Educator. Nurses provide education in various 
ways. This radiates to students who enter the practice 
for clinical placement. These aspiring learners must 
learn the opportunity of being part in the process of 
promoting PHC as a tool of accessing health at the 
community level(7). Patients in areas of prevention and 
health promotion are also taught on management to 
specific health conditions(8). The nurse may participate 
both local and national campaign on disease prevention. 
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Organizer.  As the nurse coordinates the 
organizational aspect of patient care, she/he manifests 
a step towards innovative practice. This character is 
evident when the nurse cooperates in maintaining, 
monitoring and improving patient’s registry on 
information system and recall. Networking the service 
to community agencies with similar goal will increase its 
potential thus proper planning and coordination stabilize 
the task. 

Advocate of Connectivity.  The nurse continuously 
builds relationship across the practice system through 
managing internal and external referral processes and 
procedures to relay information. In that mechanism, 
the progression enriches description, feedback of the 
PHC role between services. Arranging appointments, 
case conferences and care coordination like routine 
monitoring and follow-up of patients with care plans are 
categorized hereunto. 

Patient care agent. Providing outreach services 
such as home visits and assessments for the elderly and 
childcare centers are some of the paradigms showing 
PHC role. 

Conclusion and Recommendation
Nurses are considered an effective tool towards 

sustainable primary health care services. The system 
of PHC delivery has barriers; however, innovation 
strategies were identified for a continued liberation of 
health among clienteles. It is recommended that a study 
be further conducted to validate the emerging literature 
themes. 
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Abstract
Patient safety incidents in hospitals are still common, but reported incidents are relatively small so that there 
will be an impact on the lack of improvement efforts. This study aims to identify the effectiveness of the 
leadership model based on patient safety culture on incident reporting and ongoing learning about patient 
safety, using pretest-posttest with control group design. The study was conducted in hospitals that have 
implemented patient safety programs in Jakarta and Bandung. The study sample was 145 implementing 
nurses, selected by simple random sampling technique, 90 for the intervention group and 55 for the control 
group. Data were analyzed by T-test and Mancova. The results of the study showed that in 3 months, there 
was an increase in the leadership capacity of the head of the room, the frequency of incident reporting and 
learning; and there is a decrease in the factor of reporting incidents. The component of the leadership model 
that increases incident reporting and learning is self-confidence, ideal influence, and intellectual stimulation. 
Other influential factors are staffing status and gender. The dominant factor is intellectual stimulation.

Keywords: leadership model, intellectual stimulation, patient safety culture, incident reporting, continuous 
learning about patient safety

Introduction
The incident reporting system is the main tool to 

help identify patient safety problems and provide data 
to provide learning, as well as help to realize safer 
health services for patients. Patient safety has become 
a global issue since a report from the Institute of 
Medicine (IOM), United States (2000) which revealed 
the results of studies in hospitals in Utah and Colorado 
that found adverse events = 2.9%, and 6.6% of them 
died. In Indonesia, based on the KKP-RS Monitoring & 
Evaluation Report (2012), the incidence of patient safety 
in a number of hospitals in 6 years (2006-2011) was 555 
incidents, including almost injuries in 283 cases, an 
unexpected incidence of 272 cases.(1)

 Reporting the incidence of patient safety in the 
treatment room that is not optimal and the frequent 
occurrence of KNC or KTD cannot be separated from 
the performance of nurse managers in the inpatient room 
in applying their leadership roles. Casida(2) states that 
the factors that influence the application of patient safety 
measures include the leadership behavior of the head of 
the room with the strong blamming culture, lack of trust, 
not understanding the benefits, and not optimal role of 
the head of space in mentoring, supervision, monitoring 
and evaluation. One effort to build and develop a safety 
culture (including a culture of incident reporting) is with 
structural empowerment, including through empowering 
care unit managers(3).

This study aims to examine the effectiveness of a 
leadership model based on patient safety culture on 
incident reporting and ongoing learning in hospitals. 

Method
This study used a pretest-posttest with control group 

design. The population of this study were implementing 
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nurses working in 2 hospitals in Jakarta who had 
implemented patient safety programs (as intervention 
groups and control groups) and one hospital in West Java 
(intervention group). The sample size was 145 nurses 
(90: intervention group and 55: control group), which 
were selected by simple random sampling technique. 
Data was collected using a questionnaire developed 
by Tutiany(4), which had passed validity and reliability 
tests. The collected data was analyzed using the T and 
Mancova tests.

The model implemented is a patient safety culture 
based leadership model that is an integration model 
of the concept of transformational leadership models, 
leadership for change and the concept of patient safety 
culture to build a patient safety culture. Patient-based 
culture based leadership consists of 14 components(4), 
but in this study only 9 components with the highest 
correlation were tested, including: 1) confident and 
increased staff confidence, 2) trust, 3) political skill, 
4 ) effective communication, 5) ideal influence, 6) 
individual consideration, 7) intellectual stimulation, 8) 
change and renewal of self and staff, and 9) mentoring.

Findings
Table 1. Differences in Head Room Leadership 

Before and After Intervention 

Variable P-value Interpretation

Confident 0.145 NS

Trust 0.032 S

Political skill 0.118 NS

Individual 
consideration 0.031 S

Effective 
communication 0.095 NS

Pengaruh ideal 0.161 NS

Intelectual stimulation 0.116 NS

Perubahan & 
pembaharuan 0.343 NS

Mentoring 0.282 NS

Note: S=significant, NS=not significant

There are only 2 subvariables that change after the 
intervention, namely individual trust and consideration.

Based on the monitoring and evaluation report of the 
Hospital Quality and Patient Safety Committee, it was 
found that there was an increase in incident reporting 
after the research intervention in the hospital where the 
intervention was (Figure 1.)

Figure 1. Increased frequency of reporting of patient safety 
incidents, both reporting on KTD, KNC, KTC, and KPC.

Discussion
This study aims to identify the effectiveness of a 

leadership model based on patient safety culture on 
reporting incidents and learning about patient safety 
against incident reporting and learning about patient 
safety. The leadership model intervention included 
training, practical guidance (role play) about leadership 
and incident reporting for 2 days to the head of the room 
who applied the model and to the nursing supervisor in 
the hospital. Before the training, researchers collected 
data (pre-intervention) from the implementing nurses. 
After completing leadership training, the head of the 
room applies leadership every day, including briefings, 
socialization of the importance of incident reporting, hand 
off / hand over, pre / post-conference, and monitoring. 
Leadership implementation is carried out by the head of 
the room for 12 weeks. Mentoring for the application of 
leadership by supervisors is conducted every week for 4 
weeks, followed by supervision every week for 8 weeks. 
Each supervisor is in charge of accompanying 1-3 heads 
of space. Every mentoring or supervision, the supervisor 
uses the observation guide provided. The researcher 
did not make a guidance and supervision guide, but the 
supervisor used the same leadership application manual 
as the head of the room.

The research team supervised (monitored and 
evaluated) the application of leadership in the 
Hospital directly or indirectly, namely monitoring the 
headroom diary and the results of supervision of data 
collection II (post intervention), this was done after the 
implementation of leadership for 2 weeks.
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Leadership is the ability and individual process 
to influence, motivate, facilitate, and make other 
people (individuals and collectives) able to understand 
what needs to be done and how the task is carried out 
effectively, and agree to contribute to the effectiveness 
and success of achieving organizational goals. Patient-
based leadership in safety culture consists of 9 
components, namely confident, trust, political skills, 
individual consideration, effective communication, ideal 
influence, intellectual stimulation, change & renewal, 
and mentoring.

Confident means having confidence in yourself and 
what you do, believing in physical and proof by making 
this belief clear and explicit to others(5). The results 
of confirmatory factor analysis for the chief financial 
leadership model (Tutiany)(4) show that the component 
of leadership that contributes most is confident and the 
ability to increase followers’ confidence. Ergeneli et al.(6) 
explain that followers’ self-confidence and motivation 
can be built by the presence of communication leaders 
who inspire their followers.

The study results of Tutiany(4) show that trust is an 
important component for leadership in an organization. 
Trust is a dimension of leadership behavior that can be 
formed by developing a vision, positive relationships, 
developing participatory culture, and mutual respect(7). 
Mora(8) explains that trust is an important factor to make 
workers do something the leader wants. Avollio & Bass 
(2004) cit. Mora(8) add that trust in leaders can increase if 
the leader is able to issue charisma that makes the worker 
have a sense of admiration for his boss. Charisma is also 
an aspect that has a big influence on follower satisfaction 
with leadership.

Political skill is one of the important components of 
the leadership construct for change. Tutiany(4) reported 
that political skills contributed greatly to leadership 
development.

The descriptive analysis results for individual 
consideration dimensions show a value of 2.98. 
Mora(8) explains that individual consideration is the 
understanding of leaders in looking at differences in 
needs between members, and adapting to their behavior. 
The leader delegates his power, but still provides 
guidance if needed and treats each follower as equal 
and in accordance with each individual(6). Individual 
consideration influences the transformal leadership that 

will be carried out. But the results of research conducted 
by Hoffmeister et al.(9) state that individual consideration 
is less related to leadership in the context of safety. The 
study reports that the most important is the dimension of 
ideal influence.

In this study, the communication component of the 
head of the room significantly contributed 88% to the 
success of the leadership of the head of the room. The 
results of this study are in accordance with the Concept 
of Dynamic Interaction proposed by King(10) that the 
factors that contribute to success in interacting or carrying 
out interpersonal relationships are communication 
skills, transactions in achieving organizational goals, 
application of roles, and management of stress. It can 
be said that communication is one of the important 
dimensions in leadership and must also be supported 
by other dimensions to build ideal transformational 
leadership.

The results of Tutiany’s study(4) show that the 
correlation value of the leadership construct with 
the components of ideal influence is 0.86. The ideal 
influence is associated with the level of trust, respect, 
and admiration gained by the leaders of their followers. 
This also relates to the awareness of the followers that 
the leader has something different compared to other 
members (honor and dignity).

Intellectual stimulation is an effort to increase 
employee interest and awareness of problems and 
increase their capacity to think about various problems 
in new ways(11). Leaders must make their workers think 
about problems and support them to offer creative 
solutions and challenge them to think again about some 
basic assumptions and ideas that were never asked 
before. Efforts to improve the ability of intellectual 
stimulation, namely by reading the results of the latest 
research, attending seminars and scientific activities so 
that knowledge and insight can increase.

From the results of the descriptive analysis, the 
average score of the intellectual stimulation capacity of 
the head of the room was 71.5%, which means that it is 
still below the standard set. In this study, the relationship 
of leadership constructs with dimensions of intellectual 
stimulation was also significant. In other words, referring 
Bass (1985) cit. Ergeneli et al.(6) intellectual stimulation 
makes transformational leaders become more proactive, 
more creative, new-minded, and innovative in every idea 
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Tutiany(4) reports that changes and renewal of 
oneself and others have a significant correlation with 
the leadership construct. This is in line with the ICN 
statement (2005) cit. Shaw(5) that transformational 
leadership influences changes in motivation that increase. 
Nurses who participated in the training developed by 
ICN some of them also attended different workshops 
and seminars to get a change. Other nurses register as 
participants in new skills programs such as computer 
technology and clinical practice. Most of them report 
receiving approval that this becomes an experience and 
stimulates to continue learning. In some countries there 
has been an increase in recipients of approval to continue 
their studies to obtain a higher nursing degree or PhD.

Updates and changes are needed to respond to new 
influences and emergency pressures. Effective leaders 
must proactively initiate change, and plan strategies as 
needed. Leaders who implement change see a way to 
improve strategies and systems that are related, creative, 
and innovative, not afraid to try new ideas. This may be 
risky, but effective leaders accept that learning review 
and renewal is also carried out at the individual level. 
Changes occur unplanned. But in the organizational 
context, activities make different things intentionally 
and have goals(12). Changes that have goals can have an 
impact on the organization. Every change takes place at 
the macro level or on a large scale, can affect micro or 
small scale levels to the team and each individual(13).

The results of the Tutiany study(4) showed that there 
was a strong correlation between the role of the mentor 
and the head leadership variable. The application of 
the mentor role significantly has an important role in 
implementing leadership. The mentor is expected to be 
able to benefit from the experience and provide wise 
advice to his followers. Referring ECSACON (2003) 
cit. Shaw(5), the role of the mentor in leadership can also 
influence followers to be able to identify problems and 
be able to adopt attitudes that provide a sense of self-
confidence as a nurse leader.

Referring to the manager’s role, the head of the 
room as manager and leader is responsible as a role 
model, motivating and directing implementing nurses 
and other employees to implement patient safety. 
Leadership and safety have complex relationships and 
emphasize that different aspects of leadership will 
produce different results. Furthermore, less concrete 
leadership aspects (such as attributes and ideal behavior) 
are often considered the most important.

Based on the results of the study it was concluded 
that there was no significant difference between the value 
of conscious reporting, frequency, reporting barriers, 
and learning in the intervention group and the control 
group. However, it is substantially apparent that there are 
differences between the intervention and control groups. 
Likewise, changes in the value of report frequency and 
learning in the intervention group were higher than 
the control group. The average reporting barrier in the 
control group was higher than the intervention group.

In general, from the results of the pretest and 
posttest tests in the intervention group, it was seen that 
there were only two variables that applied patient safety 
culture-based leadership that changed significantly, 
including individual trust and consideration.

Conclusion
The comparative analysis between the control and 

intervention groups, before and after the intervention, 
found two components of the leadership model that 
changed / differed significantly, namely trust and 
individual considerations. As for the incident and 
learning reporting variables there were no significant 
differences.

The test results influence the leadership model 
based on patient safety culture on incident reporting 
and learning, showing that self-confidence has a 
negative effect on barriers, and has a positive effect on 
learning. Trust has a positive effect on awareness of 
incident reporting and learning about patient safety (the 
increased trust in the head of the room, the awareness of 
incident reporting and learning about patient safety will 
be higher), and negatively affects barriers to reporting 
incidents. Intellectual stimulation and mentoring have a 
negative influence on barriers to reporting, but have a 
positive effect on learning about patient safety.

Factors that influence incident reporting and learning 
about patient safety are staffing, gender, confidence, 
ideal influence, and intellectual stimulation. And the 
dominant factor is intellectual stimulation.
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Abstract
VAP occurs due to long ventilator use. Aim of this study was to determine the high risk factor of VAP. This 
research was quantitative analytical. Implemented in Ward of ROI-IRD Dr.Soetomo Hospital Surabaya. 
Sample size was 100 people, selected by simple random sampling. The independent variables were patient, 
disease, drug and treatment, while the dependent variable was VAP incidence. Logistic regression used to 
measure factors. Based on the test obtained the determinants of VAP, namely patient (p-value=0.013), drug 
(p-value=0.026) and nursing care (p-value=0.012) as the most dominant factor. 
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Introduction
VAP is an inflammation of the lung caused by 

ventilator use for a long time in patients(1). Patients 
treated with ICU are at high risk of developing 
nosocomial infections. Nosocomial infections that are 
quite common among patients are pneumonia 87% of 
pneumonia events in the ICU associated with improper 
use of mechanical ventilator nursing care and resulting 
in colonization of germs in the oropharynx that are at 
risk of pneumonia associated with ventilator or called 
an VAP. The use of mechanical ventilators with pipes 
intubated into the patient’s body will facilitate the entry 
of germs and cause endotracheal tube colonization in 
patients with supine position(2). VAP occurs more than 
48 hours after the patient is intubated and a mechanical 
ventilator is attached. In the upper airway there will 
be microorganism colonization a few hours after 
intubation. VAP often occurs because the endotracheal 
tube or tracheostomy allows bacteria-free parts to 
enter the lungs, bacteria also enter during suction and 
bronkoscopy(3). Some of the risk factors suspected can 
trigger VAP including age over 60 years, severity of 
illness, acute or chronic lung disease, excessive sedation, 

enteral nutrition, severe burns, supine body position, 
GCS less than 9, use muscle relaxants, smokers and 
ventilator duration(3),(4). These factors are grouped into 
patient factors, diseases, drugs, and treatments.

Method
This research used cross sectional approach to 

measure high risk factors and dominant factors of VAP. 
This research was conducted in August to November 
2017 in the 3rd floor IRI-ROI Dr. Soetomo Hospital 
Surabaya. The sample were 100 patients who used 
ventilators with an inclusion criteria of 30-60 years 
of age, selected using simple random sampling. The 
collected were analyzed using logistic regression test. 

Findings
Table 1. Distribution of VAP incidence 

(patients, diseases, medications, treatments) patients 
who installed ventilators 

VAP Incidence Frequency Percentage

No VAP 90 90

VAP 10 10

DOI Number: 10.5958/0973-9130.2019.00548.6 
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Table 2. Distribution of VAP risk factors 
(patients, diseases, medications, treatments) patients 
attached to ventilators

Risk Factor
No Risk High Risk Total

f % f % f %

Patiens
Disease
Drugs
Nursing Care

57
45
43
58

57
45
43
58

43
55
57
42

43
55
57
42

100
100
100
100

100
100
100
100

Table 3. The results of logistic regression test

Risk 
Factor

Coefficient
Regression 
(β)

p-value R2 Inter-
pretation

Patiens 2.977 0.013

0.548

Significant

Disease 2.158 0.083 Not 
Signifikan

Drugs 2.746 0.026 Significant

Nursing 
Care 3.050 0.012 Significant

Table 4. The Odd ratio

Risk Factor OR (95%CI)

Patiens 19.637 (1.863-206.985)

Disease 8.656 (0.753-99.491)

Drugs 15.580 (1.391-174.479)

Nursing Care 21.108 (1.959-227.471)

Based on the logistic regression test, the data of all 
independent variables have a positive coefficient, so 
there is a unidirectional change between the independent 
variables and the dependent variable so that the entire 
independent variable is a factor that determines the VAP 
incidence in the 3rd floor ROI-IRD Soetomo Hospital, 
Surabaya (the higher the risk factor, the higher the 
probability of patients experiencing VAP). R2=0.548, 
this means that risk factors (patients, diseases, drugs 
and nurses) affect the incidence of VAP by 54.8%. 
The p-value of patient’s risk factor was 0.013, so there 
was significant effect of the patient’s risk factors on the 
incidence of VAP. The p-value diseases risk factor was 
0.083, so there was no significant effect of disease risk 
factors on the incidence of VAP. The p-value of drug 
risk factor was 0.026, so there was significant effect of 

drug risk factors on the incidence of VAP. The p-value 
of nurse risk factor was 0.012, so there was significant 
effect of nurses’ risk factors on the incidence of VAP.

Discussion
VAP events in the intensive care unit are influenced 

by several factors. According to Kollef(5), the cause of 
VAP covers a wide spectrum of microorganisms, can be 
polymicrobial but rarely caused by fungi or viruses in 
immunocompetent patients. Microorganisms that play 
a role in the etiology of VAP can vary from place to 
place. This is influenced by the patient population in 
intensive care, length of hospital care and intensive care, 
diagnostic methods used, previous antibiotics.

Pneumonia incidence is more common in ICU than 
usual care and the risk of getting pneumonia increases 
3-10 times in patients with mechanical ventilation. 
Related risk factors are age, sex, trauma, COPD and 
duration of ventilator use have been widely researched.

Risk Factor of VAP

Patient risk factors can be seen from the patient’s 
age and level of consciousness. Age is one of the factors 
affecting a person’s immunity system. The frequency 
and intensity of infection will increase in elderly people 
and this increase may be due to a lack of adequate ability 
to react to microorganisms that invade it(1). The presence 
of ETT and decreased consciousness will suppress the 
ability to swallow patients effectively and eliminate 
effective cough reflexes which are the body’s natural 
defense mechanisms against respiratory infections so 
that when microorganisms enter the lungs the defense 
mechanism is unable to kill the organism. Alveolar 
macrophages, neutrophils and elements of the humoral 
immune system interact to cause inflammation(2),(6),(7).

Diseases that occur in patients with reduced 
immunity, chronic obstructive pulmonary disease and 
acute respiratory syndrome, while other factors are level 
of consciousness, drugs, including sedative agents and 
antibiotics(8),(9).

Interventions conducted by nurses in preventing 
VAP can be carried out both independently and 
collaboratively. The recommended independent 
actions for the prevention of VAP are hand washing, 
head position, oral hygine and patient mobilization. 
Collaborative action includes drugs, nutrition and 
detection as early as possible weaning indicators(10),(11). 
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Nurses have an important role in preventing VAP. 
The nurse’s intervention in preventing VAP can be 
carried out both independently and collaboratively. The 
recommended independent actions for the prevention 
of VAP are hand washing, head position, oral hygine 
and patient mobilization. Collaborative action includes 
drugs, nutrition and detection as early as possible 
weaning indicators(10,(11),(12).

Dominant Risk Factor of VAP

It was found that the nurse factor was the dominant 
factor in preventing VAP. Nurses have an important 
role in preventing VAP. The nurse’s intervention in 
preventing VAP can be carried out both independently 
and collaboratively. The recommended independent 
actions for the prevention of VAP are hand washing, head 
position, oral hygine and patient mobilization(10),(13). 
VAP Bundle is a collection of Evindence-base which 
when implemented together will result in a decrease in 
the incidence of VAP, a non-pharmacological action 
with 8 components, namely hand hygine, head elevation, 
daily assessment for weaning and vacation sedation 
readiness, gastric ulcer prophylaxis, prophylactic Deep 
Venous Thrombosis, oral care, chest physiotherapy and 
position changes(5)(14). Hand washing is carried out to 
remove existing microorganisms in the hand, prevent 
cross infection, maintain sterile conditions, protect 
themselves and patients from infection, and provide a 
feeling of fresh and clean. Handwashing procedures are 
done before and feeling fresh and clean. Handwashing 
procedures are carried out before and after contact with 
patients(14),(15).

Head elevation and position change is one of the Vap 
Care bundle elements, from the results of the research 
conducted by Metheny, it was found that paisen with a 30 
degree elevation is a significant risk factor for aspiration 
and pneumonia, this is no different from Drakulovic had 
done it in one of the hospitals of the Tertiary Tertiary 
University in Spain which resulted in a higher incidence 
of VAP as many as 23% of patients with supine sleep 
and 5% of patients with a semi-upright position of 
elevation of 30 to 45 degrees. Similarly with the results 
of Marc’s study which explained if the patient’s supine 
position was 2.9 times more at risk of developing 
VAP. In patients treated at Icu needed mobilization. 
Progressive mobilization was introduced in 2010 by the 
American Association of Critical Care Nurses (AACN) 
and developed there. Progressive mobilization is a series 
of plans made to prepare patients to be able to move or 

move in stages and continuously. The aim of progressive 
mobilization in patients in the ICU is to reduce the risk 
of decubitus, reduce the duration of ventilator use and 
reduce Ventilated Accute Pneumonia, reduce the time 
to use sedation, reduce the delerium and improve the 
patient’s ability to move and improve the function of 
organs(5),(15),(16).

Provision of gastric prophylaxis in ICU patients 
can reduce the volume of gastric contents and increase 
pH. The results of a study conducted by Clark et al. 
Found that premitication of ranitidine was better than 
PPI in reducing gastric secretion volume and increasing 
gastric pH. Prophylactic options for stress ulcers include 
sucralfate, H antagonist (histamine type 2 blockers / H 
blockers) or proton pump inhibitors (PPIs). Antacids 
and H antagonists have been identified as one of the risk 
factors for Vap, both drugs have the ability to reduce 
gastric acidity and also increase volume in the goat (in 
the case of antacids so that it can trigger the formation 
of gastric colonization and aspiration of gastric contents 
into the lungs(17).

Oral care according to Taylor et al. (2000) is an 
action aimed at; 1) maintain continuity of the lips, 
tongue and mucosa of the mouth membrane; 2) prevent 
the occurrence of oral cavity infections and 3) moisturize 
the mucosa of the mouth and lip membranes. Meanwhile, 
according to Clark (2005), oral hygiene aims to: 1) 
prevent dental and oral diseases; 2) prevent diseases that 
are transmitted by mouth; 3) enhance endurance; and 4) 
improve mouth function to increase appetite(18).

In patients who are helpless nurses should not forget 
to give special attention to the mouth of the sufferer Mucus 
collection and crust formation on the teeth and lips are 
known as sordes. If it is formed s ordes or ordes or the 
tongue is slime-coated, it indicates that the cleanliness 
of the oral cavity is lacking.. The mouth is the first part 
of the food channel and part of the mouth is the first part 
of the food channel and part of the respiratory system. 
The mouth is also the gateway for disease entry(10),(18). 
Inside the oral cavity there is a saliva that functions as a 
mouth cleaner(10).

Inside the oral cavity there are various kinds of 
microorgnism although it is commensal, in certain 
circumstances it can be pathogenic if the host response 
is disturbed. Natural mouth cleansing that should 
be done by the tongue and saliva, if it does not work 
properly can cause infection of the oral cavity, for 
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example patients with severe pain and patients who 
may not or cannot afford to enter something through 
their mouths. Unconscious patients are more prone to 
dry saliva secretions on their mucosa because they are 
unable to eat, drink, breathe through the mouth and 
often get oxygen therapy. Unconscious patients also 
cannot swallow the secretion of saliva that collects in the 
mouth. This secretion consists of gram-negative bacteria 
that can cause pneumonia if exhaled into the lungs(1),(19).

Changes in position in paisen that are installed 
with a ventilator have the most dominant influence. 
Changes in position have the main objectives: increase 
oxygenation, improve the respiratory mechanism, to 
homogenize pleural pressure gradients, alveolar inflation 
and ventilation distribution, to increase lung volume and 
reduce the number of pulmonary atelectia, to facilitate 
expenditure secretion and reduce lung injury due to 
pulmonary vebtilator use(8),(20).

Conclusion
High risk factors for Ventilator Associate 

Pneumonia (VAP) in ventilator-attached patients are 
Patient, Drug Factors and Treatment Factors. The older 
the patient, the lower the level of awareness and history 
of heavy smokers, the use of sedation drugs and the less 
optimistic treatment with Bubdle Care VAP increases the 
risk of VAP. The most dominant factor that influences 
Ventilator Associate Pneumonia (VAP) in patients 
who are attached to ventilators in the ROI Room of Dr 
RSUD, Soetomo is the Treatment Factor, the better the 
implementation of treatment with VAP Care Bundle, the 
lower the risk of VAP events.
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Abstract
Prevalence of premenstrual syndrome in female students in Surabaya is: 39.2% experienced severe 
symptoms and 60.8% experienced mild symptoms. 70% of students at Midwifery Department of Bangkalan, 
Health Polytechnic of Surabaya, experience premenstrual syndrome symptoms. The aim of the study was to 
determine the correlation of physical activity and nutritional status to the incidence of premenstrual syndrome, 
using cross-sectional design. The population were students of Midwifery Department of Bangkalan, Health 
Polytechnic of Surabaya. The sample size were 119 students, selected by simple random sampling. Data 
were collected using questionnaires, stature meters and scales, then analyzed Sperman rank test. Statistical 
tests showed a positive correlation between physical activity and incidence of PMS and positive correlation 
between nutritional status and incidence PMS. 
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Introduction
Women certainly hope to undergo menstruation,  

as a natural cycle, without physical or psychological 
disorders. There is no problem of discomfort or pain, 
which threatens activity and productivity. Women 
certainly hope there are no symptoms of flatulence, 
headaches, depression, anxiety, insomnia, fatigue and 
irritability(1). that arise during menstruation called 
premenstrual syndrome (PMS). Women want to be able 
to face and undergo menstruation with comfortable 
body  as other days which are free from inconvenient 
feeling. PMS is a group of symptoms that occur before 
the menstrual period. These symptoms can be physical 
or emotional changes that occur on the 7th day until the 
14th day before menstruation and that subside on the 
beginning of menstruation(2). PMS is general health 
problem which is most commonly reported for women 
of childbearing/productive  age(3).

Epidemiological studies show that approximately 
50-80 percent of women of reproductive age experienced 

symptoms of moderate to severe PMS. About 3-9 
percent had severe symptoms called dysphoric disorder 
(PMDD, Premenstrual Dysphoric Disorder)(4). In 
Indonesia, the prevalence of PMS in female students 
in Surabaya was 39.2% experiencing severe symptoms 
and 60.8% experiencing mild symptoms(5). Based on 
the preliminary survey at Midwifery Department of 
Bangkalan, Health Polytechnic of Surabaya in March 
2018 through interviews with 20 female students, it was 
found that 70% of female students experienced PMS 
symptoms.

The cause of the high incidence of PMS has not 
been certainly known. Many factors that trigger this 
syndrome including hormonal changes that occur before 
menstruation. The role of lifestyle factors including 
physical activity and micronutrients also cannot be 
ignored(5). Based on the assumption, the factor that 
dominantly triggers PMS is increased estrogen level 
before menstruation. The source of making estrogen is 
fat in the peripheral tissues. The fat will be converted 
to androstenedione which is an estrogen precursor. 
Conversion of androstenedione to estrogen increases 
with weight gain(6). 

An imbalance between estrogen and progesterone, 
changes in the production of other ovarian hormones, 
changes in the effects of steroid ovaries are the cause 

DOI Number: 10.5958/0973-9130.2019.00549.8 
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of PMS(1). The high percentage of fat tissue, the more 
estrogen that is formed which can then disrupt the 
balance of hormones in the body which causes a woman 
to be at risk of d undergoing premenstrual syndrome(7). 
Prediction of the percentage of fat can be measured using 
a body mass index that describes a person’s nutritional 
status(6). 

Physical activity factors that lack exercise habits can 
also aggravate premenstrual syndrome. Physical activity 
can increase endorphins, reduce estrogen and other steroid 
hormones, increase oxygen transport in the muscles, 
reduce levels of cartisols and improve psychological 
conditions. The prevalence of menstrual pain in women 
before menstruation is much higher than in those who 
do not exercise regularly(8). Psychologically, physical 
activity can build mood, increase self-confidence, and 
increase the ability to overcome challenges(6).

PMS that occurs requires careful evaluation, because 
if it cannot be handled, it can affect the quality of life 
and daily activities (decreased learning concentration, 
disruption of communication with friends on campus 
and dormitories and also possible decrease in learning 
productivity and increased absence)(9). Besides,  
PMS can have an impact on physical, psychological 
and behavioral changes that can affect interpersonal 
correlations. More than 85% of women of childbearing 
age experience physical and psychological discomfort 
a few days before menstruation which can affect their 
quality of life and daily productivity. In order for PMS 
to be reduced and even eliminated, it is advisable for 
women to improve their lifestyle by increasing physical 
activity, maintaining a healthy diet, meeting daily needs 
for micro nutrients, especially calcium, magnesium and 
vitamin B to avoid stress(5). 

Based on the above problems, the researchers 
conducted research to determine the correlation 
between physical activity and nutritional status with the 
incidence of PMS in students of Midwifery Department 
of Bangkalan, Health Polytechnic of Surabaya.

Method
The design of this research was cross-sectional. The 

population of this study were students of Midwifery 
Department of Bangkalan, Health Polytechnic of 
Surabaya. The sample size were 119 students, selected 
by simple random sampling. Independent variables were 
physical activity and nutritional status and dependent 
variable was incidence of PMS. Data were collected 

using questionnaires, stature meters and scales, then 
analyzed Sperman rank test.

 Findings
Table 1. Distribution of physical activity 

Physical Activity f %

Mild
Moderate
Heavy

80
32
7

67.2
26.9
5.9

Total 119 100

Table 2. Distribution of nutritional status of 
students

Nutritional Status f %

Insufficient 
Normal
More

47
62
10

39,5
52,1
8,4

Total 119 100

Table 3. Distribution of incidence of PMS 

 Premenstrual Syndrome 
Occurrence f %

Mild
Moderate
Heavy

83
30
6

69.7
25.2
5.0

Total 119 100

Table 4. Correlation between physical activity 
and nutritional status with the incidence of PMS

Independent variables r p-value Intepretation

Physical activity 
Nutritional status

0.433
0.433

0.000
0.000

Significant 
Significant

Discussion
Based on the results of this study, there is correlation 

between physical activity and incidence of PMS. The 
milder the activity is, the milder the incidence of PMS 
is. This is certainly contrary to the results of the study of 
the correlation of physical activity with the incidence of 
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PMS conducted by Sumiarsih(10) which states that there 
is a negative correlation between sports activities with 
premenstrual syndrome, namely the greater the value 
of sports activity, the smaller the value of premenstrual 
syndrome. Another study conducted by Meidya(11) 
shows that there is a negative correlation between sports 
activities with PMS.

Physical activity is a factor that can reduce pain 
due to PMS. Physical activity can increase endorphin 
production. Endorphins are called endogeneous 
opaites because they originate from the body and their 
effects resemble those of heroin and morphine. This is 
related to natural pain relievers that respond to stress 
or exercise(12). Referring Harber & Sutton (1999) cit. 
Ramadani(5), level of physical activity triggers the 
production of endorphins, natural medicines that increase 
a woman’s tolerance for changes of premenstrual 
syndromes in her life. Some biological mechanisms can 
explain the correlation between levels of physical activity 
and premenstrual syndrome. Physical activity levels can 
increase endorphins, reduce estrogen and other steroid 
hormones, increase oxygen transport in the muscles, 
reduce cathisol levels and improve psychological states.

The difference among facts that show a description 
of mild activity with mild PMS is possible because of 
the measuring instrument used. Physical activity in this 
study uses APARQ physical activity measurement. This 
questionnaire measures daily activities, such as sports 
activities, domestic activities and sedentary activities 
(lack of movement). Physical activity is calculated by 
calculating the duration of x frequency x METs score 
(Metabolic equivalent Tasks). The measuring instrument 
used is to measure physical activity related to sports 
activities . Students’ physical activities are more to daily 
ones,  while sports activities are not daily physical ones

There are other factors influencing premenstrual 
syndrome which cannot be seen through questionnaire. 
This study uses SPAF which evaluates respondents’ 
responses subjectively. Meanwhile, the perceived 
response of each individual in responding to pain is 
different. In the pattern of life, students do not exercise, 
which can reduce endorphin production, but exercise 
as an indicator of physical activity is not the only way 
to release endorphins. Smiling, eating certain foods, 
and even telling stories with friends also give the same 
results. Spicy food produced from cayenne pepper, green 
chili, red chili, and all hot peppers contain capsaicin 
which can release endorphins.

Storytelling, joking, and laughing with roommates 
and  dormitory mates make students always in happiness 
together that can increase endorphin production. Nearly 
90% of students say they always talk to roommates. 
Laughing and joking is a factor that triggers the body’s 
endorphin production. The results of research  explains 
that laughter yoga will make a person become more 
relaxed, because yoga laughter itself triggers an increase 
in endorphins which are needed by the body. Endorphins 
will slow down the production of excessive stress 
hormones. Based on the habit factor of students in spicy 
consumption, laughing and joking, thy can increase 
the production of endorphins in spite of mild physical 
activity of students who experience PMS classified mild.

Based on the results of this study, there is correlation 
between nutritional status and incidence of PMS. The 
more a person gains weight, the tendency to experience 
premenstrual syndrome will increase, and vice versa if 
the body weight decreases, the tendency to experience 
premenstrual syndrome will also decrease.

Students with more or less nutrition have the 
potential to experience PMS. The results of this study 
support research conducted by Novita(13) reveal a 
correlation between nutritional status with menstrual 
disorders (PMS and disminorrae) that occur in young 
women. Most of the young women still experience 
menstrual disorders. In nutritional status, almost half of 
young women still have abnormal nutritional status, both 
less and more. It is also in accordance with research from 
Nashruna & Wulandari(14), that is,  obese respondents 
have the opportunity to experience PSM 2.275 times 
greater than those who are not obese. Respondents who 
have poor nutritional status have an opportunity of 2.562 
times to experience PMS compared to those who have 
good nutritional status. Nutritional status is not good in 
the category of more or less nutrition(15). 

High fat foods will cause weight gain in young 
women. This will be accompanied by increased 
cholesterol content. Excessive cholesterol can become 
a precursor of the estrogen hormone. Young women 
with more nutritional status can experience menstrual 
disorders. This happens along with increased estrogen 
production. Aside from the ovaries, estrogen will also 
be produced by adipose tissue. The increase in estrogen 
hormone causes an increase in androgen hormones 
which can interfere with follicular development so 
that follicular maturity does not occur. In addition, 
increased estrogen can also stimulate the hypothalamus 
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and pituitary gland so that the production of luteinizing 
hormone (LH) increases. LH that comes out too quickly 
can cause hyperandrogenism at low testosterone levels 
so that ovulation does not occur(16).

Young women with poor nutritional status is the risk 
of menstrual disorders. This is related to a decrease in the 
gonadotropin hormone to secrete luteinizing hormone 
(LH) and follicle stimulating hormone (FSH). In these 
circumstances, estrogen will drop so that it affects 
menstruation. LH reduction due to low nutritional status 
can cause shortening of the luteal phase. Malnutrition 
is an important factor associated with hypothalamic, 
pituitary and ovarian disorders(16). Less or limited 
nutrition, besides affecting growth, organ function, will 
also cause disruption of reproductive function. This can 
have an impact on menstrual disorders.

The cause of PMS is not certainly known. Some say 
that premenstrual syndrome occurs due to an imbalance 
of the hormones progesterone and estrogen. Nutritional 
status is related to the presence of fat in the body. This 
affects the amount of insulin and leptin. In the reproductive 
system, the hormone affects GnRH (Gonadotropin 
Releasing Hormone). GnRH secretion will affect the 
release of FSH (Folicle Stimulating Hormone) and 
LH (Luteinizing Hormone) which will stimulate the 
ovary to occur folliculogenesis (adolescents who have 
high fat levels in the body will affect the production of 
estrogen because apart from ovaries estrogen will also 
be produced by adipose tissue so that estrogen becomes 
abnormal, tending to be high.

Based on the results of the research and theory above, 
the researchers concluded that students need to maintain 
a good nutritional status, by consuming a balanced diet 
because it is needed at the time of menstruation, as 
evidenced during menstruation, especially in the luteal 
phase there will be an increase in nutritional needs. If 
this is neglected, there will be complaints that cause 
PMS during the menstrual cycle. For teenagers, they are 
expected to be able to find good information about diet 
patterns so that their nutritional status remains normal 
and can maintain a stable body weight.

Conclusion
There is a correlation between physical activity and 

nutritional status on incidence of PMS for the students 
of Prodi D3 Kebidanan Bangkalan. It is hoped that there 
will be more pleasant social interaction among students 
so that students feel there is excitement and create a 

balanced menu and consequently the nutritional status 
of students is maintained  
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Abstract
Breast care treatment is an important part that must be considered as a preparation for breastfeeding. The 
smoothness factor of breast milk apart from giving breast care treatment that develops one of them in 
triggering the release of oxytocin hormone is through oxytocin massage which is done on the postpartum 
and breastfeeding mothers. This study aims to determine the effectiveness of oxytocin massage and breast 
care treatment for more breast milk production, using static group comparison design. Dependent variables 
for postpartum maternal breast milk production, the independent variables were oxytocin massage and breast 
care treatment. The subjects were 28 postpartum mothers at BPS Rtn, Mlajah, Bangkalan Indonesia, selected 
using simple random sampling. Data were collected using observation sheets, then analyzed by Krusskal 
Wallis test. Based on the results, it was proved that the average rank in the oxytocin massage and breast 
care treatment combination group was higher than the average rank in the breast care treatment group. The 
average rating in the breast care treatment group was higher than the average oxytocin massage group and 
the average oxytocin massage group was higher than the control group. However, there was no difference in 
breast milk expenditure in each group (p-value >0.05).  

Keywords: breast milk production, oxytocin massage, breast care treatment

Introduction
In the first day postpartum mothers often 

experience psychological disorders. The occurrence of 
psychological disturbances can reduce milk production. 
Another study conducted by Roesli(1) identified that with 
breast milk, babies are eight times saver likely to develop 
blood cancer, spleen cancer, nerve cancer, and diarrhea, 
because the ability of the baby’s intestine to absorb 
food has been adjusted by respective compositions 
each mother. Children without breastfeeding by breast 
milk are more likely to develop chronic diseases such 
as cancer, heart disease, hypertension, and diabetes after 
adulthood, the likelihood of children suffering from 
malnutrition and obesity is also higher(2). 

To reducing mortality and preventing disease and 
increase intelligence, breast milk also affects the family 
economy, where the amount of money parents spend 
in Indonesia for the need for formula milk for their 
babies in a year can spend around Rp. 3.96 trillion and 
calculations in a year there are 4.5 million newborns and 
each baby needs 44 cans of milk at a price of Rp. 20,000/
cans. 

Based on the results of the Basic Health Research 
2014, breastfeeding in infants born for 6 months has not 
been satisfactory. Breastfeeding at 0-1 month is 45.4%, 
2-3 months 38.3%, and 4-5 months 31%. Overall, the 
coverage of exclusive breastfeeding in Indonesia is only 
20% far from the target set of 80%. Ministry of Health has 
set a target coverage of exclusive breastfeeding per 2014 
by 80%. In fact, only 27.5 percent of mothers in Indonesia 
have succeeded in giving exclusive breastfeeding. 
Responding to these findings, World Vision Indonesia 
(WVI) and the Indonesian Breastfeeding Mothers 
Association (AIMI) collaborated to conduct research to 
find solutions for breastfeeding(3).

There are several factors that affect the mother in 
giving breast milk to her baby. Huang et al.(4) reported that 
the behavior of breastfeeding mothers was influenced by 
maternal education, the status of parity and the closeness 
of the mother’s relationship with her baby. Based on 
Nuraini(5), there was significant relationship between 
maternal knowledge and behavior on breastfeeding, 
but there was no relationship with family support with 
breastfeeding. This shows that better the mother’s 
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knowledge, more breastfeeding behavior will increase.

 The Ministry of Health has issued decree concerning 
exclusive breastfeeding. But not all postpartum mothers 
immediately excrete breast milk because breast milk was 
complicated interaction between mechanical stimuli, 
nerves and various hormones that affect oxytocin 
release(6). 

Based on preliminary study on February 1, 2018 
at the BPS Rtn Mlajah, Bangkalan, Indonesia, 4 of 10 
breastfeeding mothers that did not give breast milk 
through the first, second, and third days, this was because 
breast milk had not come out and breast milk production 
was low(7). The 4 respondent had never done oxytocin 
massage and breast care treatment. 

Many factors influence breastfeeding and breast 
milk production, including maternal physical factors, 
such as breast anatomical abnormalities, health 
problems, hormonal contraceptives (estrogen), lack of 
nutritious food, working mothers, smokers, and alcohol 
consumption. Breastfeeding factors such as not giving 
IMD (Early Breastfeeding Initiation), breastfeeding 
technique errors, not breastfeeding on demand, and 
prelactal supplementation of breast milk complementary 
foods. Infant factors such as health, low birth weight, 
and congenital abnormalities. Psychological factors such 
as stress, lack of confidence, anxiety, and sadness(8),(9). 
In addition to the above factors, other factors that also 
affect breast milk production were breast care treatment 
and oxytocin massage. Physical treatment of the breast 
nearing the lactation period and during lactation needs 
to be done because it can flex the nipples and avoid 
blockage of the lactation lactus so that when the baby 
becomes more susceptible to suckling and breast milk 
will come out smoothly. 

Other factors that also affect breast milk production 
and breast milk production are breast care treatment and 
oxytocin massage. Oxytocin massage is expected and 
breast treatment provides benefits. Increases comfort, 
increases breast milk movement to the breast, adds breast 
milk to the breast, and expedites breastmilk production.

  This study aims to determine the effectiveness of 
oxytocin massage and breast care treatment for more 
breast milk production

Method
The design of this study was static-group comparison, 

with experiment group that receive oxytocin massage 
and breast care treatment, and control that no receive 
treatment. A score determined to measure differences 
among two groups. Dependent variable was breast milk 
production and the independent variables were oxytocin 
massage and breast care treatment. Subjects were 28 
postpartum mothers at BPS Rtn, Mlajah, Bangkalan 
Indonesia, selected using simple random sampling. Data 
were collected using observation sheets, then analyzed 
by Krusskal-Wallis test.

Findings and Discussion 
The results showed that postpartum mothers who 

were given oxytocin massage released enough milk 
as much as 75% more than those who lacked it. The 
p-value was >0.05, it means there was no effect of 
breastfeeding production on postpartum mothers given 
oxytocin massage. 

There are many factors that must be controlled so 
that breast milk production was high. Oxytocin massage 
is one of the factors that can affect the smooth release 
of breast milk so that breast milk production increases. 
The accuracy in applying oxytocin massage techniques 
determines the effect given in facilitating the production 
of breast milk, but does not rule out the possibility when 
oxytocin massage techniques are applied correctly but 
other factors not controlled by breast milk production 
will decrease. It is also possible that the mother did not 
apply oxytocin massage techniques but can control the 
factors that affect adequate breastfeeding. Some factors 
that influence the production of breast milk include 
breast care treatment during pregnancy, breastfeeding 
techniques, frequency of breastfeeding, formula milk, 
food consumed by mothers, and maternal psychology.

According to IDAI(8) increased milk production is 
influenced by maternal physical factors, such as breast 
anatomic abnormalities, health problems, hormonal 
contraceptives (estrogen), nutrition, working mothers, 
smokers, and alcohol consumption. Breastfeeding 
factors such as doing Early Breastfeeding Initiation 
(IMD), breastfeeding technique errors, breastfeeding 
are not on demand, and prelactal administration of 
breast milk supplementary food. Infant factors such as 
health, prematurity, low birth weight and congenital 
abnormalities. Psychological factors such as stress, 
lack of confidence, anxiety, and sadness. Other factors 
are breast care treatment and oxytocin massage. 
Breastfeeding mothers that can control these factors, 
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more breast milk production and early breastfeeding and 
exclusive breastfeeding can be applied.

Besides the above factors that affect the increase 
in breast milk production is the time period and sample 
size. While the time observed by the researchers is only 
3 days, the possibility of an increase in breast milk 
production can be assessed. There was potential to 
increase, although the sample size is too little. 

The results showed that post partum mothers who 
were given breast care treatment issued enough milk 
as much as 71.4%. The phenomenon found in the field 
showed that breast milk expenditure and breast milk 
ejection were small on the first day after giving birth 
to become an obstacle in early breastfeeding. This 
obstacle is caused by the lack of stimulation of prolactin 
and oxytocin hormones which are very instrumental in 
smoothing out Breast milk production. According to 
IDAI(8), breast care treatment is beneficial to stimulate 
the breast to affect the pituitary to release prolactin 
and oxytocin. Prolactin affects the amount of milk 
production, while oxytocin influences the process of 
breast milk. 

Breast care treatment is very important during 
pregnancy until breastfeeding. This is because the breast 
is the only producer of breast milk which is the staple 
food of a newborn baby so it must be done as early as 
possible. Breast and nipple treatment will help flex and 
strengthen the nipples, making it ebreast milker for the 
baby to suckle, as well as stimulating the milk glands 
so that milk production is transmitted and increased. 
Breast care treatment is a way of treating the breast that 
is done during pregnancy or the puerperium for breast 
milk production, in addition to the cleanliness of the 
breast and the shape of the nipple that goes in or flat. 
Such nipples are actually not an obstacle for the mother 
to breastfeed properly by knowing from the start, the 
mother has time to make the nipples ebreast milker when 
breastfeeding. Besides that it is also very important to 
pay attention to personal hygiene(10). 

Theoretically giving this treatment has a positive 
impact on the mother. But in reality the provision of 
breast care treatment is also not optimal in the smoothness 
of breast milk production, this is due to several factors, 
which include: 

1. Educational factors

This factor also determines, even though it has 

been practiced how to do breast care treatment, but 
the absorption and perception of individuals varies 
according to the level of education. 

2. Psychological factors

Breast milk from the breast is affected by oxytocin 
and prolactin in the blood, these hormones can improve 
by making the mother feel comfortable and happy.

This oxytocin reflex can be increased by: increase 
feelings of happiness for example by seeing the baby, 
improve your sense of relaxation and comfort, increase 
confidence that breast milk was the best for baby.

Based on the results of the study showed that 
there was an effect of breastmilk expenditure in the 
combination group of oxytocin massage and breast care 
treatment on breastmilk expenditure, 100% of breastmilk 
expenditure was sufficient. 

The results of this study are reinforced by research 
conducted by Mardiyaningsih(11) on the effectiveness 
of the combination of marmet and oxytocin massage 
techniques on post section mother’s milk production in 
the Central Java Regional Hospital. There is a difference 
in the proportion of smooth breast milk production. 

According to IDAI(8), breast care treatment is 
beneficial to stimulate the breast to affect the pituitary 
to release the hormone prolactin and oxytocin. It has 
been mentioned above that the production and release 
of breast milk are affected by two hormones, namely 
prolactin and oxytocin. Prolactin affects the amount of 
milk production, while oxytocin influences the process 
of breast milk. Breast care treatment is very important 
during pregnancy until breastfeeding. Because the breast 
was the only producer of breast milk which is the staple 
food of a newborn baby so it must be done as early as 
possible. Breast and nipple treatment will help flex and 
strengthen the nipples, making it ebreast milker for the 
baby to suckle, as well as stimulating the milk glands so 
that milk production was transmitted and increased.

 Breast care treatment was a way of treating the 
breast that is done during pregnancy or the puerperium 
for breast milk production, in addition to the cleanliness 
of the breast and the shape of the nipple that goes in 
or flat. Such nipples are actually not an obstacle for the 
mother to breastfeed properly by knowing from the start, 
the mother has time to make the nipples ebreast milker 
when breastfeeding. Besides that it is also very important 
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to pay attention to personal hygiene(10). 

Oxytocin massage is an act of spinal massage ranging 
from nerves to 5-6 to scapula which will accelerate the 
work of the parasympathetic nerve to convey commands 
to the back brain so that oxytocin exits(12),(13). Oxytocin 
massage is done to stimulate let down reflex or reflex 
flow of breast milk. Effects of massage massage can be 
seen after 6-12 hours of massage(14).

Oxytocin massage is an action taken by the husband 
on nursing mothers in the form of oxytocin massage on 
the mother’s back to increase the release of the hormone 
oxytocin. Oxytocin massage carried out by the husband 
will provide comfort to the mother so that it will provide 
comfort for breastfed babies(15).

The provision of oxytocin massage will accelerate 
the work of the parasympathetic nerve to stimulate the 
peripheral sensory nerve endings in the back brain to 
secrete the hormone endorphin, which can inhibit the 
release of adrenal hormones. Adrenaline hormone is 
one of the hormones that can inhibit the release of the 
oxytocin(16). The release of the endorphin hormone can 
provide comfort, help with relaxation, improve blood 
circulation, and improve the work of the organ system. 
This can stimulate the release of the hormone oxytocin 
and prolactin so that it can increase milk production and 
release milk.

According to Marmi(16), the purpose of oxytocin 
massage was maintain and facilitate breastfeeding and 
prevent infection. Benefits of oxytocin massage were 
increase comfort, increase breast milk movement to the 
breast, Add breast milk to the breast, increase breast 
milk production. 

Based on the results of the study, of the 7 
postpartum mothers who had less breastmilk production, 
4 postpartum mothers aged 20-35 years, postpartum 
mothers educated from junior high school, 3 postpartum 
mothers as housewives, 2 postpartum primiparous 
mothers, and 2 multiparous postpartum mothers. Based 
on the data above, the age of postpartum mothers 
affects the increase in Breast milk production. This is 
in accordance with the opinion of Hurlock(17), aged 20-
35 years referred to as “adulthood” and also called the 
reproductive period, where at this time people have been 
able to solve problems faced calmly, especially in the 
face of pregnancy, childbirth and postpartum and caring 
for the baby later. 

The level of education is one of the social aspects 
that can affect human behavior. The low level of maternal 
education here tends to use exclusive breastfeeding than 
mothers with high education, generally they are open to 
accepting changes or new things to maintain their health. 
Mothers who are more educated tend to prefer formula 
feeding because they are busy with their career work, and 
they do not want to repit and are also less painstaking. 
The more often babies are given formula milk, the milk 
production decreases. According to Khasanah(7), the 
touch and lick of a baby on the mother’s nipples during 
breastfeeding will help stimulate the release of oxytocin 
hormones in the brain which are important to stimulate 
breast milk which has an impact on increbreast milkng 
breast milk.

There are many factors that can affect breast milk 
production, such as the frequency of breastfeeding, 
breastfeeding techniques, maternal nutrition during 
breastfeeding and also formula feeding for control of all 
factors is needed so that breast milk can still be produced 
optimally, regardless of age, parity and breastfeeding 
mother education. 

Conclusion 
Based on the results of the study it can be concluded 

that, Oxytocin massage is not effective in expediting 
breast milk. Breast care treatment is not effective in 
expediting breast milk. The combination of oxytocin 
massage and breast care treatment has proven to be 
effective against breastfeeding. There is no difference 
between postpartum mothers who are given oxytocin 
massage and breast care treatment for breastfeeding, but 
there is the potential to expedite breast milk production.
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Abstract 
The use of chemicals as food preservatives needs to be reduced so that alternative natural preservative 
solutions are needed. The formula of binahong leaf powder and aloe vera gel (D’Anlov) can be used as 
an alternative to natural preservatives. Food and drinks in the form of donuts and dragon fruit juice are 
added to the mixture of binahong leaf powder and aloe vera gel with a composition of 1: 2; 2: 1; 2: 2.  The 
organoleptic donuts and dragon fruit juice were tested by 25 trained panelists. Donuts and dragon fruit are 
stored within 1, 3, 5 days at 18oC, with daily observations to see the shelf life and analysis of the number 
of bacteria using the methods Total Plate Count (TPC) and Most Probable Number (MPN). The content 
of saponins, flavonoids, quinones, steroids, monoterpenoids and sesquiterpenoids in binahong leaves and 
saponins in aloe vera obtained in D’Anlov has functioned as antibacterial so that donuts and dragon fruit 
juice become more durable Addition of D’Anlov with a composition of 2: 1 in Donut making provides the 
best taste and has the longest shelf life at 18°C. Pure dragon fruit juice has the best taste even though it 
cannot hold it, while dragon fruit juice plus D’Anlov 2: 1 has the longest shelf life at 18oC.

Keywords: food preservatives, binahong leaf powder, aloe vera gel, organoleptic test, MPN. TPC
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Introduction
Background: Food Safety is a condition and 

effort needed to prevent food from the possibility 
of biological, chemical and other contaminants that 
can interfere, harm and endanger human health. The 
existence of food additives is one of the alternatives to 
improving the quality of food ingredients, nutritional 
value, taste, appearance and can reduce food pollution, 
especially against damage by microbes. One of the food 
additives used in reducing food damage is preservatives. 
Preservatives are generally classified into two, namely 
synthetic preservatives and natural preservatives. The 
results of the 2015 survey still found snacks at the State 
Primary School in the city of Surabaya that contained 
borax as a preservative that was banned in food(1), 
although the percentage was small (0.29%), when 
compared to previous researchers(2),(3),(4),(5). In 2013 

there were still 4% of school children snacks samples 
with sodium benzoate preservative and ineligible sorbic 
acid (TMS) and 8% sodium cyclamate sweetener. School 
Snacks Food contains borax there are 3% samples 
(cilok, sausage, crackers) and 1% samples on mung bean 
porridge and cimol are found in formalin(6).

Food preservation generally aims to extend the shelf 
life of foodstuffs, inhibit decay and guarantee an initial 
quality of food to maintain its quality Some preservatives 
can also serve as an enhancer of the attractiveness of the 
food itself, such as the addition of nitrite so that the meat 
processing looks fresh red. An attractive appearance 
usually makes consumers interested in buying.

In Indonesia, we often find plants of Binahong 
(Anredera cordifolia (Ten.) Steenis) and Aloe vera 
(Aloe vera Chinensis). Binahong plants are often used 
as ingredients for traditional medicines, while aloe vera 
for cosmetic products and basic ingredients for drinks. 

The results showed that the leaves of binahong leaves 
(Anredera cordifolia (Ten.) Steenis) could extend the 
shelf life of white tofu for 6 days at room temperature(7). 
Rofiatiningrum examines the use of Aloe vera chinensis 
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which can inhibit the growth of Penicillium sp and 
Monilia sitophila(8). The combination of the two plants 
is expected to produce better preservative properties 
than if the plants are used separately. 

Purpose

This study aims to analyze the effectiveness of 
the formula of binahong leaf powder and aloe vera gel 
(D’Anlov) as an alternative to natural preservatives in 
food and beverages.

Method 
The type of this research was  experimental with 

a qualitative approach, carried out from March to 
September 2018 at the Department of Nutrition, Health 
Polytechnic of Surabaya. Tools and ingredients were 
blender, knife, bowl, sieve, spoon, aloe gel, salt, water, 
small basin, powder Binahong leaves dry.

The food in the form of donuts in the manufacturing 
process was added with a mixture of binahong leaf 
powder and aloe vera gel with a composition of 1: 2; 
2: 1; 2: 2 and donuts with the original recipe without 

the addition of a mixture of the binahong leaf powder 
and aloe vera gel. Donuts be tested for organoleptic tests 
using a rather trained panel of 25 people. Donuts are 
stored within 1, 3, 5 days at 18oC, with daily observations 
and analysis. Total Plate Count (TPC).

Drinks in the form of fruit juice were added to 
the mixture of binahong leaf powder and aloe vera gel 
with a composition. 1: 2; 2: 1 2: 2. The original fruit 
juice without the addition of a mixture of binahong leaf 
powder and aloe vera gel will then be tested with an 
organoleptic test using 25 rather well trained panelists 
and then stored in 1, 3, 5 days at 18oC, with daily 
observations and number analysis bacteria with the 
method Most Probable Number (MPN) as well as Total 
Plate Count (TPC).

Findings
To analyze the effectiveness of using binahong leaf 

powder and aloe vera gel as an herbal preservative in 
food products, it can be seen the trend of the number of 
bacteria against time. From the research, the examination 
data Most Probable Number (MPN) from food products 
were stored for 1, 3, 5 days at 18oC as follows:

Figure 1. The results of  the examination Most Probable Number (MPN)of food products stored for 1, 3, 5 days at a temperature 
of 18°C

From figure 1 obtained D’Anlov effectiveness in reducing the number of bacteria on the basis of examination 
donuts MPN is a composition of 2: 1

Figure 2. Test results Total Plate Count (TPC) / Total Plate Count (ALT) From food products stored for 1, 3, 5 days at 18oC
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From Figure 2 it was found that D’Anlov’s effectiveness in reducing the number of bacteria in donuts based on 
the TPC examination was 2: 1, while in dragon fruit juice was composition 1: 2 The purpose of the organoleptic test 
was to find out the panelists’ response to donut products and dragon fruit juice that D’Anlov gave which was assessed 
through a score range of 1-5, with the results below:

Table 1. Organoleptic test results on added donuts D’Anlov as a preservative

Parameter + Pure Donut + Donut + D’Anlov 
1: 2

Donut + D’Anlov 
2: 1

Donut + D’Anlov 
2: 2

Aroma 4.13 3.33 3.87 3.20

Color 3.07 2.00 3.80 3.27

Flavor 3.93 3.47 4.20 3.67

Texture 2.67 2.47 3.47 2.93

Average Score 3.45 2.82 3.84 3.27

Table 2. Organoleptic test results on Dragon Fruit Juice plus D’Anlov as preservative

Parameters Pure Dragon Fruit 
Juice 

Dragon Fruit Juice + 
D’Anlov 1: 2

Dragon Fruit Juice + 
D’Anlov 2: 1

Dragon Fruit Juice + 
D’Anlov 2: 2

Aroma 3.47 2.93 3.00 2.60

Color 4.47 4.33 3.73 3.60

Flavor 3.73 3.07 2.93 2.93

Texture 3.53 3.47 3.40 3.60

Average Score 3.80 3.45 3.27 3.18

Description: Score 1 = dislike; score 2 = rather dislike; score 3 = neutral; score 4 = rather like; score 5 = likes

In tables 1 and 2 shows that the best organoleptic results are obtained from donuts plus D’Anlov 2: 1, while the 
best dragon fruit juice is pure dragon fruit

Donut and dragon fruit juice is stored at 18oC for 7 days with Observation results are as follows:

Table 3. Observation of donut conditions based on storage at 18oC for 7 days

Parameter Pure Donut Donuts + D’Anlov 
1: 2

Donuts + D’Anlov 
2: 1

Donuts + D’Anlov 
2: 2

Days to 1
Aroma 1 1 1 1
Texture 1 1 1 1
Color 1 2 2 2
mushroom Negative negative negative negative
Day 2
Aroma 1 1 1 1
Texture 1 1 1 1
Color 1 2 2 2
mushroom Negative negative negative negative
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Parameter Pure Donut Donuts + D’Anlov 
1: 2

Donuts + D’Anlov 
2: 1

Donuts + D’Anlov 
2: 2

Day 3
Aroma 1 1 1 1
Texture 1 1 1 1
Color 1 2 2 2
mushroom Negative negative negative negative
Day 4
Aroma 1 1 1 1
Texture 1 2 2 2
Color 1 2 2 2
mushroom Negative negative negative negative
Day 5
Aroma 1 1 1 1
Texture 2 2 2 2
Color 1 2 3 3

Mushroom positive negative negative negative
Day 6
Aroma 1 1 1 1
Texture 2 2 2 2
Color 2 2 3 2
Mushrooms positive negative negati f negative
Day 7
Aroma 1 1 2 1
Texture 3 2 2 2
Color 2 3 3 3
mushroom Positive negative negative negative

Description: Score 1 = Very good; score 2 = Good; score 3 = Good enough / mildly stinging aroma; score 4 = 
Not good / pungent aroma

From table 3 above it looks like pure donuts without D’Anlov experience mold growth on day 5 while donuts 
added by D’Anlov until day 7 are all in good condition even though there are only color changes.

Table 4 Observation of the condition of dragon fruit juice based on storage at 18oC for 7 days

Parameter Pure Dragon

Fruit Juice 
Dragon Fruit 
Juice + D’Anlov 
1: 2

Naga + 
D’Anlov2: 1

Fruit JuiceNaga + 
D’Anlov 2 Juice : 2

Day 1

Aroma 1 1 1 1

Texture 1 2 1 2

Color 1 1 1 1

Day 2

Aroma 3 2 2 2

Texture 2 2 1 2

Cont... Table 3. Observation of donut conditions based on storage at 18oC for 7 days
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Parameter Pure Dragon

Fruit Juice 
Dragon Fruit 
Juice + D’Anlov 
1: 2

Naga + 
D’Anlov2: 1

Fruit JuiceNaga + 
D’Anlov 2 Juice : 2

Color 2 1 1 1

Day 3

Aroma 4 2 2 2

Texture 3 4 2 4

Color 4 2 2 4

Days 4

Aroma 4 4 2 4

Texture 4 4 3 4

Color 4 4 2 4

Day 5

Aroma 4 4 4 4

Texture 4 4 4 4

Color 4 4 4 4

From table 4 you can see that dragon fruit juice 
which coupled with D’Anlov 2: 1, still looks good until 
day 4, compared to others who have suffered damage.

Discussion
Plants can synthesize various types of bioactive 

compounds that can act as anti-microbes, such as 
phenol compounds and their derivatives, terpenes, and 
terpenoids, alkaloids, polypeptides and steroids(16),(17). 
Microbial effects arise by causing damage to the structure 
and function of cell membranes. Substances in plants 
can affect microbial cells through various mechanisms, 
including attacking phospholipid bilayers from cell 
membranes, disrupting enzyme systems, interacting with 
genetic material from bacteria, and forming fatty acids 
hydroperoxidase caused by oxygenase from unsaturated 
fatty acids(9). 

Aloe vera (Aloe vera) is reported to contain mono 
and polysaccharides, tannins, sterols, organic acids, 
enzymes, saponins, vitamins, and minerals. Aloe vera 
also contains anthraquinone complexes including aloe 
emodin, aloin, barbaloin. Other substances contained in 
aloe vera are saponins which have the ability to clean 
and are antiseptic (9),(10).

Phytochemical test results conducted by Cowan, 
binahong leaf extract contains polyphenols, alkaloids, 
and flavonoids. Flavonoid types obtained from the 
results of isolation and identification of fresh powder 

and dry powder of binahong leaves ethanol extract 
are flavonol(10), and have the capacity as antioxidants. 
Binahong leaves contain flavonoids, saponins, and 
steroids /triterpenoids(11). According to research 
conducted by Astuti et al (12), binahong plants contain 
saponins in all parts of plants, triterpenoids and steroids, 
and tannins(13). 

Binahong leaves contain saponins, flavonoids, 
quinones, steroids, monoterpenoids and 
sesquiterpenoids. The results of the study of isolation of 
saponin triterpenoids from binahong leaves are known 
as bousingoside A1(15). Kurniawan et al. managed 
to isolate binahong leaf alkaloids. Alkaloid isolates 
that have been isolated from binahong leaves contain 
betanidine compounds (C18H16N2O8) which are not 
cytotoxic. These groups of compounds are bioactive 
compounds in plants, so they are also thought to be 
potentially antibacterial(14) 

The best organoleptic test results using somewhat 
trained panelists obtained the best results on donuts 
plus D’Anlov 2: 1, and pure dragon fruit juice. After 
storing at 18oC for 1 to 7 days, looking pure donuts 
without D’Anlov experienced mold growth on day 5 
while the donuts added by D’Anlov until the 7th day 
were all in good condition even though there were only 
color changes. Likewise, dragon fruit juice coupled with 
D’Anlov 2: 1, still looks good until day 4, compared to 
others who have been damaged.



Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4  1703

It is suspected that the content of saponins, 
flavonoids, quinones, steroids, monoterpenoids, and 
sesquiterpenoids in binahong leaves and saponins in aloe 
vera obtained in D’Anlov has functioned as antibacterial 
so that the donuts and dragon fruit juice become more 
durable. 

Conclusion
After the study concluded that the addition of 

D’Anlov 2: 1 in the manufacture of donuts provide the 
best taste and has the longest shelf life at a temperature of 
18°C. pure dragon fruit juice has the best taste although 
no shelf life, while the dragon fruit juice which added 
D’Anlov 2: 1 has the longest shelf life at a temperature 
of 18oC.
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Abstract
Erderly food intake must be appropriate with daily requirements intake, nutritional adequacy, nutritional 
status of the elderly. The nutritional adequacy of the residents of nursing home depends on the implementation 
of food delivery in that place. One of the process of organizing food is food portioning. If a financing tool 
that has not been standardized in accordance with the predetermined, this can lead to incompatibility with 
existing standards, so it cannot meet the needs. This study aims to determine the relationship of energy 
adequacy and standards with the nutritional status of the elderly at Surabaya nursing home. This study uses a 
cross-sectional approach conducted to 37 elderly respondents. As many as 56.8% respondent has inadequate 
energy and 13.5% respondents were thin nutritional status and 10.8% respondents were fat nutritional status. 
The study showed that there is no significant relationship between energy adequacy and nutritional status of 
elderly and there is a significant correlation between food portioning and nutritional status of elderly. The 
portion standard is adjusted to the age group so that the right elderly intake and energy adequacy are met.
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Introduction
Background: The Indonesian Central Statistics 

Agency (BPS)  notes that the number of elderly people 
in Indonesia is around 20.24 million people (8.03% 
of the total population of Indonesia). The number of 
elderly people in Indonesia is increasing from year to 
year and spread in almost all provinces in Indonesia. 
BPS also noted that the morbidity rate of Indonesian 
elderly people from year to year tends to increase so 
that special attention from various parties is needed. If 
not immediately addressed, this condition will become a 
burden for families, communities, even the government. 
Morbidity at the age of 60 years is 25.05%,  which 
affects the nutritional status.(1)

Some factors cause some elderly to spend the rest of 
their lives in elderly shelters both government and private 
organizations. The nutritional adequacy of the residents 

of the nursing home depends on the implementation of 
food delivery in the institution. Portion standards can be 
interpreted as the amount of food served and portion sizes 
for each individual. Standard supervision of portions is 
needed to maintain the quality of a food produced. This 
will certainly affect the fulfillment of one’s nutritional 
needs. Standard portions will also greatly affect the 
nutritional value of each dish.(2)

Research conducted by Oktariyani 2012 on elderly 
people in social institutions nursing home of Tresna 
Wredha Budi Mulya 01 and 03 Jakarta of 143 respondents 
33.6% lacking nutritional status, 16.1% over nutrition. 
Research conducted by Ketut Sudiantara, et al. Factors that 
affect nutritional status in the elderly from 37 respondents 
obtained over nutritional status 18.9%, underweight status 
10.8%.(3)

There are elderly shelter in Surabaya that are managed 
by both the private sector and the government. One of 
them is nursing home which managed by the government. 
Based on a preliminary study on one of the private elderly 
homes, it is known that there is no standard setting cost for 
meals for elderly people per person per day. Whereas for 
government-owned elderly institutions there is a stipulation 
on the cost of eating per person per day.  Nursing home 
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is the only government-owned elderly institution in the 
city of Surabaya. The residents of Surabaya nursing home 
are 77 people served by 2 cooks. There is no calculation 
of nutritional needs, especially in serving the residents, 
although there are guidelines posted on the wall, but there is 
a board that records the names of elderly people who suffer 
from certain diseases such as DM, gout and hypertension. 
so that food is given according to the condition of the 
disease.

Purpose

The purpose of this study was to determine the 
relationship between energy needs and standard portions 
of the nutritional status of the elderly at Surabaya nursing 
home.

Method
This study used a crossectional design located at the 

Surabaya nursing home was conducted from April to 
October 2017. The population were all elderly residents 
of Surabaya nursing home. Criteria for sample were 
age=60-80 years, can be invited to communicate and not 
in a state of illness. Samples size was 37.

Primary data included name, age, sex, activity factors 
and anthropometric measurements (height and weight). 
Secondary data included the profile of the Surabaya 
nursing home. Data that had been edited, tabulated and 

then analyzed analytically using Spearman Rank tests.

Findings
Based on the results of data collection, most of 

respondents were female (51.4%) and 83.8% were aged 
65-80 years. 

Table 1. Distribution of Energy Adequacy 

Energy Adequacy Frequency Percentage

Adequate 16 43.2

Inadequate 21 56.8

Total 37 100.0

Nutritional needs in the elderly are specific, due to 
changes in physiological and psychosocial processes 
as a result of the aging process. Based on table 1, as 
many as 56.8% respondent had inadequate energy. It’s 
mean was not accordance with the daily energy needs 
according to nutrition adequacy rate. From the results 
of the calculation of food energy consumed for 2 days, 
an average consumption of 1896.5 kcal was obtained. 
While the daily energy requirement for women was 
between 1550-1900 kcal, while male sex requires 1900 
kcal-2325 kcal in a day.

Table 2. Food Portioning based on the Types of Food 

Portion of Food

Food Portioning

Suites to Standard Unsuites to Standard Total

n % n % n %

Staple Food 37 100 0 0 37 100

Animal side dish 37 100 0 0 37 100

Nabati side dish 0 0 37 100 37 100

Vegetable 37 100 0 0 37 100

Fruit 0 0 37 100 37 100

The portion standard is a breakdown of the type 
and amount of food in clean and raw for each type of 
dish, according to individual / consumer needs). Based 
on table 2, the distribution of staple food, animal and 
vegetable side dishes didn’t match the standard. 

This study showed that 13.5% respondents were thin 
nutritional status 10.8% respondents were fat nutritional 
status. 



1706  Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4

Tabel 3. Correlation between Energy Adequacy and Nutritional Status of Elderly

No Nutritional Status

Energy adequacy
P-Value

Adequate In-Adequate

n % n %

0.304

1. Thin 3 16.7 2 10.5

2. Normal 12 66.6 16 84.2

3. Fat 3 16.7 1 5.3

Total 18 100,0 19 100.0

Based on table 3, it was known that respondents with inappropriate energy sufficiency amounted to 84.2% or 16 
people with normal nutritional status while the appropriate energy sufficiency was 66.6% or 12 people with normal 
nutritional status.

The results of the Spearman correlation test with p-value 0.304 (p> 0.05) could be concluded that there was no 
significant relationship between energy adequacy with the nutritional status of elderly.

Table 4. Correlation between Food Portioning and Nutritional Status of Elderly

No Nutritional Status

Food Portioning
P-Value

Adequate In-dequate

n % n %

0.000

1. Thin 0 0 5 13.5

2. Normal 0 0 28 75.7

3. Fat 0 0 4 10.8

Total 0 0 37 100.0

Based on table 4, it was known that respondents 
with inappropriate food consumption amounted to 
75.7% or 28 people with normal nutritional status 
while inappropriate food consumption was 10.8% 
or 4 people with fat nutritional status. Based on the 
results of the Spearman correlation test with p-value 
0.000 (p <0.05) it could be concluded that there was a 
significant relationship between food consumption and 
the nutritional status of elderly Surabaya nursing home. 
Based on the results of research at Surabaya nursing 
home it is known that the standard portion is treated 
equally for all respondents regardless of age, gender and 
activity. Financing is carried out based on the estimation 
of the cooking staff so that the results of all samples are 
not suitable.

Discussion
Based on the results of data collection, most of 

respondents were female (51.4%) and 83.8% were aged 
65-80 years. Nutritional needs in the elderly are specific, 
due to changes in physiological and psychosocial 
processes as a result of the aging process. In the elderly 
the energy and fat requirements decrease. The energy 
needs of the elderly are also influenced by physical 
activity and work, the elderly experience a decrease in 
physical ability which results in reduced physical activity 
so that their energy needs are also reduced. Elderly with 
heavy physical work requires more nutrients.

Based on table 1, as many as 56.8% respondent has 
inadequate energy. It’s mean is not accordance with 
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the daily energy needs according to nutrition adequacy 
rate. From the results of the calculation of food energy 
consumed for 2 days, an average consumption of 1896.5 
kcal was obtained. While the daily energy requirement 
for women is between 1550-1900 kcal, while male sex 
requires 1900 kcal-2325 kcal in a day.

Many factors can affect the energy adequacy of 
residents of Surabaya nursing home, including the 
portion of food taken by the orphanage is little or still less 
than the need, the diversity of menu makes the residents 
of the institution quickly bored, and the acceptance of 
the residents of the institution for taste, texture, the color 
of the food served .

Food color plays a major role in the appearance 
of food because it is the first stimulus to the senses. 
Attractive and natural-looking food colors can enhance 
one’s taste and desire to consume them. The aroma that 
is spread by food is a very strong attraction and can 
stimulate the sense of smell, so that it arouses appetite.

Health history also affects food intake. Some elderly 
people limit their food intake to certain foods related 
to the illness, such as reducing nuts and spinach in the 
elderly with gout.

The portion standard is a breakdown of the type 
and amount of food in clean and raw for each type of 
dish, according to individual / consumer needs). Based 
on table 2, the distribution of staple food, animal and 
vegetable side dishes is doesn’t match the standard. The 
portion standard is a breakdown of the type and amount 
of food in clean and raw for each type of dish, according 
to individual / consumer needs). Food delivery at the 
Surabaya nursing home institution is in accordance with 
the principles of organizing food institutions. But the 
standard portion is still not implemented properly.

The portion of food served to nursing residents 
did not use standardized tools. Standard portions at the 
Surabaya nursing home institution are equated with 
each other and use estimates of nursing staff. Every day 
the officers distribute food to the elderly with the same 
menu regardless of age, gender, and nutritional status. 
Biological conditions and the ability of different elderly 
people to consume nutritional intake will gives a different 
effect for each elderly, this will also affect the energy 
adequacy of each elderly. Food delivery at the Surabaya 
nursing home is in accordance with the principles of 
organizing food institutions. But the standard portion is 
still not implemented properly.

This study showed that 13.5% respondents were thin 
nutritional status 10.8% respondents were fat nutritional 
status. Nutritional status in the elderly is influenced by 
many factors. Reduction in muscle mass and increased 
fat mass can reduce the amount of body fluids so that 
the skin looks wrinkled and dry, the face wrinkles with 
settled lines. Elderly looks thin. In addition the process 
of biological change in the elderly is characterized by 
a decreased disturbance of the sense of taste, smell, 
hearing, vision and palpability. Decreased sensory 
function associated with zinc deficiency causes reduced 
appetite in the elderly.(4)

It is known that respondents with inappropriate 
energy sufficiency amounted to 84.2% or 16 people 
with normal nutritional status while the appropriate 
energy sufficiency was 66.6% or 12 people with normal 
nutritional status. The results of the Spearman correlation 
test with p-value 0.304 (p> 0.05) can be concluded that 
there is no significant relationship between energy 
adequacy with the nutritional status of elderly Surabaya 
nursing home.

Nutritional status in the elderly is influenced by 
several risk factors in meeting nutritional needs. These 
risk factors are inadequate oral care, functional disorders 
and disease processes, treatment effects, lifestyle, 
psychological, social, economic and cultural factors.(5) 
Meanwhile,  the factors that influence the fulfillment of 
nutritional needs in the elderly are aging, changes in the 
sense of taste and smell, changes in the digestive system, 
regulation of appetite, eating habits, socialization, 
transportation, shelter, tooth growth, living in a hospital 
or institution such as a social institution.(6)  Psychosocial 
factors can affect appetite in the elderly. Stress and 
anxiety can affect the process of the digestive system 
through the autonomic nervous system. Depression, 
memory problems and other cognitive impairments can 
also affect diet and ability to prepare food.(5)

Nutritional needs are a minimum amount of nutrients 
that must be met from food consumption. The lack or 
excess of food consumption from needs, especially if it 
lasts for a long time in a sustainable period can endanger 
health, even in the later stages it can cause death.(7)

The body’s need for nutrients is determined by 
many factors, including basal metabolic rate, growth 
rate, physical activity and relative factors, namely 
digestive disorders, differences in absorption, level 
of use, differences in expenditure and destruction of 
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these nutrients in the body.(8)  Energy is the result of 
metabolism of proteins, fats and carbohydrates. Energy 
needs generally decrease with age due to changes in 
body composition, decreased basal metabolic rate, and 
reduced physical activity.

Energy is needed by the body for growth, 
metabolism, utilization of food ingredients and activities. 
Energy entering through food must be balanced with the 
needs. An imbalance of energy input with long-term 
needs can cause nutritional problems. The way to get 
a balanced nutrient is by eating a variety of daily foods 
so that the lack of nutrients in the type of food that one 
will be supplemented by the composition of nutrients in 
other types of food. (9)

Psychological factors such as depression, anxiety, 
and dementia have a major contribution to food intake 
in the elderly.

It is known that respondents with inappropriate 
food consumption amounted to 75.7% or 28 people 
with normal nutritional status while inappropriate food 
consumption was 10.8% or 4 people with fat nutritional 
status. Based on the results of the Spearman test, there 
is a significant relationship between food consumption 
and the nutritional status of elderly Surabaya nursing 
home. Based on the results of research at Surabaya it is 
known that the standard portion (pemorsian) is treated 
equally for all respondents regardless of age, gender and 
activity. Financing is carried out based on the estimation 
of the cooking staff so that the results of all samples are 
not suits tha standard.

The right portion and according to the standard will 
meet the needs of nutritional intake for the elderly, if 
the nutritional intake of the elderly is done well, the 
nutritional status of the elderly will also be good too. 
Many factors can influence food intake in the elderly, 
namely appetite disorders, physiological changes, 
cognitive changes, psychosocial changes, use of 
medications and factors of food such as food portions. 
Although the food portion is only one of many factors 
that influence food intake in the elderly, serving the 
right portion of food is important, because most of the 
elderly depend on the food provided by the institution. 
The purpose of organizing meals at the nursing home is 
to provide nutritious food that can meet the nutritional 
needs of the elderly. The implementation of eating is an 
intensive resource. If the organization of meals at the 
institution is not properly regulated, then the resources 

available for the elderly cannot be utilized optimally. 
Therefore, the implementation of meals should be carried 
out efficiently, in order to achieve the goals realized in 
the presentation of the right portion of food that is right 
for the elderly.

Conclusion
Most of the respondent  still has inadequate 

sufficiency of energy. All respondents has inadequate 
consume due to the portioning food. There is a significant 
correlation between food portioning and nutritional 
status of respondents. The portion standard is adjusted to 
the age group so that the right elderly intake and energy 
adequacy are met.
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Abstract
Nutritional status influencing child optimal growth and development will influence the quality of adult 
human resources. Baby massage and spa is a holistic care therapy. The aim was to analyze effectiveness 
of baby massage and spa to increase weight on malnutrition. This research used experimental method, by 
dividing the sample into 3 groups. Interventions were performed for 5 days in 1 week with a 30-minute for 
baby massage and added 20-25 minutes for baby spa within 6 weeks. Subjects were assessed for pre and 
post-intervention weight gain to determine weight gain. Data analysis used  t-paired test and continued one 
way anova test. T-test analysis showed there was influence of baby massage on weight gain (p <0.005), there 
was influence of Baby Spa on weight gain (p <0.005), there was difference of weight gain in control group 
to Baby spa group and Baby Massage group (p <0.005), but there was no difference in weight gain in the 
group of baby massage and baby spas (p> 0.005). In conclusion, baby massage and baby spa can be used as 
an alternative management of malnutrition. 
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Introduction
Nutritional status is a condition that shows a balance 

between the physiological needs of nutrients and their 
fulfillment.(1) Determination of nutritional status is 
important for monitoring a child’s optimal growth and 
development, especially under five years as a golden 
period of child growth and development. Disruption 
in the fulfillment of nutrient intake in children under 
the age of five can cause short children (stunting) and 
thinness (wasting) which can affect children’s cognitive 
abilities so that their productivity in adulthood becomes 
low.(2),(3),(4)

The results of the preliminary study on the nutritional 
status of infants based on BB (BW) / U (A) in Bandung 
Barat, Kelayan Socah showed that there were still 19.1% 
of toddlers with thin categories and 8.5% in the very thin 
category. Whereas based on BB / PB there were 10.6% 
of children under five in the thin category and 21.3% of 

children under five in the very thin category.

Teaching patterns can be stimulation given by 
parents or caregivers to stimulate child growth and 
development. One of the stimulations that has long been 
existed is baby massage. Massage is a touch therapy 
that functions as an important treatment technique. 
Massage (massage) in infants  very useful to stimulate 
growth and development, carried out with full love and 
affection and paying attention to the needs of the baby 
will have a tremendous effect. Today, holistic care has 
developed and underlies the treatment to improve the 
health of infants through modern massage combined 
with hydrotherapy known as baby massage and spa.(5)

The results showed that baby massage can increase 
the baby’s weight between 1-3 months.(6) Other studies 
have shown that there is no effect on the frequency of 
massage on baby growth.(7) Lubis’ study(8) showed that 
spa can improve the quality of sleep for infants aged 
3-12 months. The results of other studies showed that 
infants aged 4-6 months with low birth weight given 
with Baby spas were higher in weight than those given 
Baby massage.(9)

DOI Number: 10.5958/0973-9130.2019.00553.X  
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Based on the background above, the authors are 
interested in conducting research on “the effectiveness 
of Baby massage and Baby Spa on increasing the weight 
of babies who experience malnutrition”.

Method
This experimental research was conducted in in 

Socah and Bangkalan Health Center, in May to August 
2017. The population were all infants under the age of 16 
months with malnutrition. Sample size was 27, selected 
by simple random sampling technique, divided into 3 
groups namely baby massage group given 5 days/week 
with 30 minutes long massage for 6 weeks. The second 
group was given Baby Spa treatment for 5 days a week 
with 30 minutes of massage time and spa duration for 
15-20 minutes for 6 weeks. The third group was treated 
as a control, only given the standard treatment. Each 
group was measured in body weight before and after 
treatment. The obtained numerical data were presented 
descriptively in the form of mean, SD, minimum and 
maximum(10), then analyzed by T-test and one way 
Anova test.

Findings
The results obtained from two data normality tests 

have a p-value >0.05 (the sample used from population 
is normally distributed so that it can be continued using 
parametric tests.

  Table 1. Increased weight of babies 

BW Gain n Mean ± SD min max

Control 9 0.033±0.0500 0.0 0.1

Baby massage 9 0.322±0.1202 0.2 0.5

Baby spa 9 0.433±0.1500 0.2 0.7

Table 2. Influence of baby massage, baby spa and 
control of weight gain

Respondent 
Group df t P 95% CI

Control 8 2.000 0.081 -0.0051-
0.0718

Baby massage 8 8.043 0.000 0.2298-
0.4146

Baby spa 8 8.667 0.000 0.3180-
0.5486

Baby massage group  and Baby spa group obtained 
p-value <0.05 (there is an influence of baby massage 
and baby spa on the increase in babies’ body weight).  
Meanwhile, control group obtained p-value >0.05 so 
that there was no effect of giving standard treatment on 
weight gain.

Table 3. The result of homogenity test

Levene 
Statistic df1 df2 p-value Note 

2.565 2 24
0.098 Homogen

The p-value of homogenity test was >0.05, so it 
could be concluded that the variants of the three groups 
were homogen. 

Table 4. The result of homogenity test

Sum of 
Squares df F p-value

Between 
Groups 0.767 2 29.183 0.000

Within 
Groups 0.316 24

Total 1.083 26

The p-value of Anova test was <0.05, so that it could 
be concluded that there was a significant difference in 
the increasing BW of the three groups. 

Discussion
Based on the results, it can be concluded that there is 

an effect of baby massage on increasing baby’s weight. 
Referring Field & Schanberg cit. Sutarmi, et al.(5), giving 
massage can stimulate an increase in appetite in infants 
so that it increases weight. The babies who are given 
massage will increase the activity of serotonymous 
neurotransmitters which increase the capacity of receptor 
cells that function to bind glucocorticoids so that there 
is a decrease in adrenal hormones. Besides that massage 
can stimulate the vagus nerve which will increase levels 
of absorption enzymes of gastrin and insulin so that 
better absorption and increase intestinal peristalsis so 
that the baby becomes hungry faster. 

 The massage group had a greater index of weight 
gain than the group that did not get massage.(11) Babies 
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who got a massage 2 times a week for 4 weeks with a 
gentle rubbing from the legs, chest, hands, face and back 
provide greater weight gain than the control group.(12)

Massage on the abdominal area can stimulate cell 
metabolism and improve the distribution of nutrients into 
cells and tissues. Massage can trigger a parasympathetic 
nerve response that increases digestive activity so that 
hunger can be an effect of massage.(13) Suarsyaf(14) 
mentions that abdominal massage can encourage faeces 
with increased intra-abdominal pressure, increase 
intestinal peristalsis and reduce colonic transit time so 
that it can increase the frequency of bowel movements.

Massage is an alternative touch therapy by 
pressing using the fingers, sorting the body parts to 
relax the muscles so that blood circulation is smooth. 
The application of pressure on the soft tissues of the 
body such as skin, muscles, tendons and ligaments 
and touching the skin will provide a sensual healing 
sensation that brings wellness for body and mind effects. 
This shows that a massage touch can release the beta 
endorphin hormone which affects growth. The results 
of Schanberg’s study of infant rats showed that if the 
mother’s tactile relationship (lick-lick) to her child was 
disrupted, it caused a decrease in the enzyme ODC 
(ornitine decarboxylase) an enzyme that is sensitive 
to cell and tissue growth, decreased release of growth 
hormone, and decreased ODC tissue sensitivity to 
administration growth hormone. Reduction in tactile 
sensation will increase the neurochemical expenditure 
of betaendhorphine which will reduce the formation of 
growth hormone due to decreased number and activity 
of ODC tissue.(5)

The massage in this study used sunflower oil 
according to IAIM’s recommendation that the oil used 
for infant massage is oil that comes from the growth of 
odorless and tasteless organic plants/ingredients. The oil 
is biochemically in accordance with the baby’s condition 
so that it is easily digested and easily assimilated with the 
baby’s skin so it is not dangerous if swallowed. This is 
consistent with the study of Mirmohammadali, et al.(15) 
which states that the use of sunflower oil in terminating 
infant massage is an effective intervention to increase 
the weight and length of the baby’s body.

Based on the results, it can be concluded that there 
is an effect of baby spa on increasing baby’s weight. 
Baby spas are a series of actions given to babies that 
include baby massage, aroma therapy, relaxation and 

stimulation. Baby spa begins with a massage for 30 
minutes, followed by a baby gym and baby swim for 15-
20 minutes using warm water. In addition to the effects 
obtained by the baby due to massage, a series of actions 
after the massage has a more relaxed effect because the 
baby is swimming in warm water with a temperature of 
30-35oC. Lubis(8) states that babies who get a spa have 
better sleep quality than the control group. During sleep 
there is a release of 75% growth hormone which functions 
to stimulate bone and tissue growth and regulate the 
child’s metabolism.(16) During sleep anabolic processes 
occur where energy conservation does so, body cell 
repair and growth result from decreased concentrations 
of adrenaline and cortisol so that growth hormones are 
formed and the body regenerates all of its cells.(17)

After getting a baby spa intervention, the baby will 
feel hungry and relaxed due to the energy expended when 
swimming for 15-20 minutes. This increase in hunger 
will increase the baby’s appetite so that it can increase 
body weight. Damayanti(9) states that babies who get a 
baby spa experience an increase in body weight because 
at the time of the baby spa the baby needs more energy 
when swimming, so that the baby’s appetite increases 
and the baby’s sleep patterns get better.

The results showed that all groups showed a 
difference in the average increase in BW between the 
control group and the Baby massage group and between 
the control group and the Baby spa group.

Weight gain in malnutrition is expected to catch up 
with the weight lack so that it is at normal weight at the 
age. Normal weight gain at less than 24 months of age 
develops very rapidly. Weight gain at the age of 6-12 
months averaged 0.3 to 0.5 kg per month and at 12-24 
months an average weight gain of 0.2 kg/month.(18)

The control group obtained the management of 
malnutrition standards carried out at  Puskesmas through 
nutrition activities carried out for 5 consecutive days. 
In this activity mothers and babies who experience 
malnutrition gathered to carry out joint cooking activities 
and babies got additional food as a snack between main 
meals. Then baby’s weight was weighed before and 
after eating. After the nutrition post activity took place,  
there was a increase in body weight, but because it was 
only carried out within 5 days and the following day  
the child returned to the previous feeding routine, when 
measuring the body weight in the next 6 weeks there was 
no effect of this intervention on weight changes.
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In the group of Baby massage and Baby spa there 
was no difference in the increase in the baby’s weight. 
This shows that both of these interventions are equally 
effective for weight gain with different mechanisms. In 
baby massage an increase in body weight was caused 
by the effects of relaxation obtained after massage so 
as to increase growth hormone. Touch effects can also 
increase weight. At the baby spa, increased body weight 
was caused by an increase in appetite due to energy 
expenditure when swimming and improving the quality 
of sleep that can increase growth hormone.

Referring Field & Schanberg cit. Sutarmi, et 
al.(5), babies who are given massage will increase the 
activity of serotonymous neurotransmitters which 
increase the capacity of receptor cells that function 
to bind glucocorticoids so that there is a decrease in 
adrenal hormones. Besides, massage can stimulate the 
vagus nerve which will increase levels of  enzymes of 
gastrin and insulin absorption  so that  absorption can be 
better and increase intestinal peristalsis so that the baby 
becomes hungry faster.

After getting a baby spa intervention, the baby will 
feel hungry and relaxed due to the energy expended 
when swimming for 15-20 minutes. This increase in 
hunger will increase the baby’s appetite so that it can 
increase body weight. This is in accordance with the 
results of Damayanti’s research, 2015 which states 
that babies who get a baby spa experience an increase 
in body weight because at the time of the baby spa the 
baby needs more energy when swimming, so that the 
baby’s appetite increases and the baby’s sleep patterns 
get better.

Conclusion 
Based on the results of the study it can be concluded 

that: 1) baby massage has proven to be effective in 
increasing the weight of babies with poor nutrition, 2) 
baby spas are proven to be effective in increasing the 
weight of babies with poor nutrition.
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Abstract
Low Birth Weight (LBW) is one of the factor contributing to higt infant mortality rate. The prevalence of 
LBW is estimated to be 15% of all births in the world where 33% - 38% occur in developing countries. The 
infant mortality rate in Indonesia from 2008 was followed by 248 per 100,000 live births. Factors affecting 
LBW are preeclampsia. The purpose of this study was to determine whether there was a relationship between 
preeclampsia and the incidence of low birth weight at dr. Soewandhie Hospital, Surabaya. The design of 
this research was cross sectional. The population was all babies born on February 1 to April 30, 2017. The 
sample size was 138 selected by total sampling technique. Data were collected by documentation study on 
secondary data, then analyzed by Chi-square test. Women who gave birth from preeclampsia were 39.9%, 
the incidence of LBW was 47.1%. The incidence of LBW was more common in mothers who gave birth to 
preeclampsia, namely 32 (58.2%). The results of Chi-Square test was obtained the p-value of 0.034 (there 
was a relationship between preeclampsia and the incidence of LBW). Pregnant women who are preeclampsia 
are at risk of delivering low birth weight babies.

Keywords: Baby, Low Birth Weight, Preeclampsia, Pregnancy

Introduction
A nation’s health indicators can be seen in infant 

and child mortality. Indonesia as a developing country 
there is one of the problems in the neonatal period that 
still needs attention is Low Birth Weight (LBW) because 
the incidence is still high.(1) The frequency of LBW in 
developed countries ranges from 3.6% to10.8%, in 
developing countries was 10% to 43%. Ratio between 
developed and developing countries is 1:4.(2) According 
to estimates from World Health Organization (WHO), in 
2013 almost all (98%) of the 5 million neonatal deaths 
occurred in developing or low-income countries. More 
than 2/3 of the number of neonatal deaths is caused by 
LBW. The prevalence of LBW is estimated to be 15% 
of all births in the world where 33% to 38% of them 
occur in developing countries or low socio-economic 
conditions. The infant mortality rate in Indonesia is still 
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the highest compared to other ASEAN countries. Infant 
mortality rates in Indonesia starting in 2008 ranged from 
248 per 100,000 live births.(3)

Based on the Indonesian Demographic and Health 
Survey (IDHS) in 2012, the Neonatal Mortality Rate 
in 2012 amounted to 19 cases per 1.000 live births.
(4) Whereas according to the 2012 IDHS, the neonatal 
mortality rate in East Java was 14 cases / 1.000 live births.
(5) According to Basic Health Research in Indonesia’s 
health profile in 2014, the most common causes of 
death were asphyxia, low birth weight and infection. 
The 37% of causes of death in the first month of life 
were caused by breathing disorders, 34% LBW, 12% 
sepsis, 7% hypothermia, 6% blood disorders / jaundice, 
3% post maturity and 1% conginetal abnormalities.(1) 
LBW incidence in Indonesia is 100/1000 live births. 
Whereas the incidence of LBW in Java is 11 / 1.000 live 
births. According to Surabaya’s health profile in 2015 
the incidence of LBW in Surabaya was 2.58% of 48,783 
babies born. In dr. Soewandhie hospital-Surabaya has 
increased for 1 year. LBW data in November 2015 as 
many as 20% of babies born and increased to 46.5% in 
October 2016.
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Risk factors for LBW are fetal, placental and 
maternal factors. One of the maternal factors causing 
LBW is preeclampsia.(6) Preeclampsia in pregnant 
women has a variety of effects, ranging from mild to 
severe. Preeclampsia can slackening of blood flow to the 
placenta which will damage the placenta and interfere 
nutrition to the fetus. Nutritional supply that is less 
causing fetal growth is disrupted and results in LBW.(7)

To achieve a reduction in IMR, there are 4 main 
strategies in the Strategic Plan, namely improving access 
to quality health services by establishing K4 policies, 
namely Ante Natal Care at least 4 times, improving 
the skills of health workers, increasing community 
empowerment and increasing public health financing, 
namely the guarantee of delivery in the hope safe 

delivery and normal birth weight babies.(1) The purpose 
of this study was to find out the relationship between 
preeclampsia and the incidence of low birth weight at dr. 
Soewandhie Hospital Surabaya.

Method
This type of research was analytic and used a cross 

sectional design. The population in this study were all 
babies born on 1 February to 30 April 2017 in the NICU 
of dr. Soewandhie Hospital-Surabaya. The sample size 
were 138 babies taken in total sampling. The independent 
variable was preeclampsia and the dependent variable 
was Low Birth Weight. Data collection techniques were 
based on secondary data in the NICU and medical record 
data, then analyzed using Chi-square test.

Findings
Table 1. Distribution of the age of mothers 

Characteristic Frequency Percentage 

Age:

•	 20 – 35 old
•	 <20 or  >35 old

80
58

58
42

Parity:   

•	 Primipara 
•	 Multipara
•	 Grandemulti

39
88
11

28.3
63.8
 8.0

Method of Delivery:

•	 Spontaneous /Brach
•	 Cesarean Section
•	 Vacuum Exstraction

59
71
8

42.8
51.4
 5.8

Gestational Age: 

•	 Preterm
•	 Aterm
•	 Post term

56
71
11

40.6
51.4
8.0

Based on table 1. it can be explained that the most 
of mother’s age was 20-35 years (58%), the most of 
mother’s parity was multiparity (63.8%), the method 
of delivery was mostly (51.4%) with Cesarean and the 
most gestational age was aterm (51.4%).

Table 2. Distribution of the history of 
preeclampsia

Preeclampsia Frequency Percentage

Yes 55 39.9

No 83 60.1

Total 138 100.0
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Based on table 2 it can be explained that mothers who give birth with preeclampsia during pregnancy were high 
(39.9%).

Table 3. Distribution of the incidence of LBW 

LBW Frequency Percentage

Yes 65 47.1

No 73 52.9

Total 138 100.0

Based on table 3, it can be explained that out of 138 babies born, almost a small portion (47.1) were LBW

Table 4. The correlation between the history of preeclampsia and the incidence of LBW

Preeclampsia

LBW Incidence
Total

p-valueLBW Not LBW

f % f % f %

Preeclampsia 32 58.2 23 41.8 55 100  0.034

Not preeclampsia 33 39.8 50 60.2 83 100

Total 65 47.1 73 52.9 138 100

Table 4 shows that the incidence of LBW was more 
common in mothers who gave birth with preeclampsia, 
namely 32 (58.2%). The p-value of Chi-square test was 
0.034, which meant that there was a relationship between 
preeclampsia and the incidence of LBW.

Discussion
The results of descriptive analysis show that the 

incidence of LBW is more prevalent in mothers giving 
birth with preeclampsia and the results of statistical 
analysis indicate that there is a relationship between 
preeclampsia and the incidence of LBW.

The results of this study are in accordance with the 
theory expressed by Prawirohardjo(7) that pregnancy with 
preeclampsia will be at great risk for babies born with 
low birth weight babies. In pregnancy with preeclampsia 
begins with a disturbance in the growth of placenta. 
Trophoblast cells that attack the fertilized ovum normally 
can restructure the maternal spiral arteries in the decidual 
layer of the uterus to create blood pressure, a high blood 
supply to the developing fetus placental blood vessels 

that should experience widening so that blood flow to 
the placenta increases during pregnancy fails (failure of 
spinal artery remodeling). In preeclampsia the arteries 
become stiff and hard so that blood supply is not normal 
as it should be.(7) Placental development has not finished 
as late as 18 weeks gestation and if this does not progress 
normally, the spiral arteries that supply the planenta 
will remain narrow. Spiral arteries do not experience 
dilation and muscle relaxation resulting in decreased 
blood flow to the placenta and hypoxia and placental 
ischemia. Hypoxia and ischemia in a continuous 
placenta will stimulate the formation of free radicals, 
namely hydroxyl radicals (-OH) which are considered as 
toxins. Free radicals that become fat peroxide will cause 
oxidative strees which is a condition where free radicals 
are more dominant than antioxidants. Oxidative stress at 
a later stage along with circulating toxic substances can 
stimulate damage to the vascular endothelium.

Placental problems cause disruption of blood supply, 
O2 and CO2, nutrient exchange to the placenta, damage 
to the endhotel and placental blood vessels resulting in 
impaired supply of nutrients to the fetus, thus impacting 
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fetal growth not in accordance with gestational age.(8)

In this study mothers who were preeclampti were 
only a small proportion so that babies with low birth 
weight were also small. This is supported by the 
condition of the mother where a small portion is <20 
years old and >35 years old. Pregnant women with age 
<20 years have a high potential to develop preeclampsia 
and result in low birth weight because their reproductive 
and psychological organs are not yet stable. Whereas 
mothers who are pregnant >35 years of age can experience 
cardiovascular system disorders and pathology at the 
endhotel. In addition, mother / primipara respondents 
also have the potential to experience preeclampsia 
because mothers experience stress more often and the 
presence of an immunological mechanism besides 
endocrine and genetic, namely the formation of antibodu 
blocking against incomplete placental antigens.

The results of this study are almost similar to 
research conducted at Military Hospital Amritsar by LT 
Cel G Singh, et al.(9) which showed that preeclampsia is 
a factor that causes Low Birth Weight Babies in most 
cases. In addition, the results of this study are also in 
line with the results of research by Aziz, et al.(10) at the 
Hasan Sadikin Hospital in Bandung which shows that 
there is a correlation between the weight of low birth 
weight babies and preeclampsia.

Efforts that can be made to prevent the occurrence 
of LBW due to preeclampsia with regular checkups, 
discipline in taking drugs given by doctors, adequate 
rest with a left tilt position so that the fetus can get more 
O2, avoid stress, diligently consume foods that contain 
lots of protein, green vegetables and nuts and eat lots of 
high antioxidant foods and preparation for labor since 
the antenatal period.

Conclusion
Based on the results of the study, it can be concluded 

that there is a relationship between preeclampsia 
and LBW incidence in the NICU of dr. Soewandhie 
Hospital-Surabaya. Therefore midwife has expected 

to provide counseling and midwifery care in pregnant 
women with preeclampsia because it can causes babies 
born with LBW.
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Abstract
Objective: to determine the effect of Nigella sativa ethanol extract on serum sFlt-1 levels and expression 
of renal ET-1 mice model of preeclampsia. Method: This research was a laboratory experimental research 
with post test only control group design. This study used 30 BALB / C mice which were divided into 6 
groups, namely negative control which was pregnant mice injected with serum of normal pregnant women, 
positive control was preeclampsia model mice, and treatment groups 1, 2, 3 and 4 were mouse models of 
preeclampsia get 500 mg, 1000 mg, 1500mg and 2000mg / kgBB / day ethanol extract of Nigella sativa 
for 5 days. Statistical analysis using ANOVA. Results: Mean renal ET-1 expression in mice preeclampsia 
model in treatment groups were 500mg, 1000mg, 1500mg and 2000mg (9.6+1.8%, 6.8+1.3%, 4.6+1.5% 
dan 5.4+1.5%) showed significant differences (p <0.05) and found a decrease in renal ET-1 expression 
with increasing dose. Same like that, mean expression of eNOS kidney showed significant differences 
in the treatment group dose 500mg, 1000mg, 1500mg and 2000mg (56.3±3.2%, 63.8±3.3%, 78.0±5.4%, 
66.9±1.9%). Conclusion: The administration of ethanol extract of black cumin seeds (Nigella sativa) 
decrease renal ET-1 expression and increase renal eNOS expression mice preeclampsia model and the effect 
was dose dependent.

Keywords: Endothelin-1, eNOS, Nigella sativa, preeclampsia

Introduction
Preeclampsia is one of the complications in 

pregnancy(1) that causes the most maternal death after 
haemorhagic post partum2. WHO states that at least 
16% of maternal deaths in developing countries caused 
by hypertension in pregnancy, especially eclampsia(2), 
where the incidence of preeclampsia occurs in 2-8% 
among all pregnancies(3). In East Java, preeclampsia/
eclampsia are the main cause of maternal death (34.88%) 
followed by haemorhagic (25.09%) in the second 
position(4).

In normal pregnancy there is artery spiralis 
remodeling, trophoblast invasion into the lining of the 
artery spiralis muscle and surrounding tissue which 
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results in the tissue becoming softer and facilitating the 
spiral arteries to dilate so that blood flow in utero placenta 
increases. Whereas in preeclampsia failure of spiral 
artery remodeling results in decreased utero placental 
blood flow and placental hypoxia and ischemia(5). 
The presence of placental hypoxia will increase the 
production of Reactive Oxygen Species (ROS)(6), which 
will activate Hypoxia Inducible Factor α (HIF-1 α)(7) to 
stimulate the placenta to start producing antiangiogenic 
factors, soluble endoglin (sEng) and soluble fms-like 
tyrosine kinase-1 (sFlt-1) which has an important role in 
the pathogenesis of preeclampsia(8). In preeclampsia there 
is an increase in antiangiogenic serum levels of sFlt-1(9) 
and is associated with the severity of preeclampsia(10). 
The high serum levels of sFlt-1 prevent the interaction 
between VEGF and PlGF angiogenic proteins with their 
receptors on the cell surface (flt-1 and flk-1) so decreased 
free VEGF and PlGF levels(9). Increased levels of sFlt-1 
and decreased VEGF cause endothelial dysfunction and 
induce expression of endothelin-1 (ET-1) and decrease 
Nitric Oxide (NO(11).

DOI Number: 10.5958/0973-9130.2019.00555.3 
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Vascular Endothelial Growth Factor (VEGF) 
will produce endothelial nitric oxide synthase (eNOS) 
through VEGFR-2 (KDR / Flk-1) which activates 
phosphoinositide 3-kinase (P13K) and anti apoptotic 
kinase / protein kinase B (Akt / PKB). Experimental 
study in preeclamptic mice show that  lowering level 
VEGF will reduce the activation and expression of 
eNOS(7). eNOS is the main isoform that has a role in 
maintaining vascular tone through NO synthesis which 
is needed in maintaining vasodilation of kidney vessels.

Black cumin seeds (Nigella sativa) have been 
widely studied and reported to have a number of uses 
including antioxidants and anti-inflammatory. Most 
of the therapeutic potential is due to the presence 
of thymoquinone (TQ) as the main active chemical 
component of this material(12). The role of black 
cumin seeds (Nigella sativa) as an antioxidant as a 
radical scavenger of various free radical agents(13). 
As an anti-inflammatory, TQ can inhibit production 
proinflammatory cytokines and transcription factors 
Nuclear Factor Kappa Beta (NFκβ)(12).

This research was conducted to prove whether 
ethanol extract of black cumin seeds (Nigella sativa) can 
reduce expression ET-1 and incerase the expression of 
eNOS kidney mice model of preeclampsia.

Method
The research design used was a laboratory 

experimental research with post test only controlled 
group design research. This research was conducted in 
vivo in mice (Mus musculus).

The research sample is 30 pregnant mice BALB/C 
were divided into six groups, each group contains 
5 samples. One group pregnant mice injected with 
the serum of normal pregnant women were used as 
negative controls, one group mice preelampsia model as 
a positive control, and 4 groups of mice preeclampsia 
model receiving treatment Nigella sativa extract with 
dose 500 mg, 1000 mg, 1500 mg and 2000 mg/kg body 
weight/day for 5 days. 

Mice preeclampsia model made by injecting severe 
serum preeclampsia pregnant women on day 10 and 
11 gestation as much as 0.1 cc intraperitoneally(14),(15) 
The manifestation of preeclampsia in mice was found 
by finding hypertension and proteinuria on day 15 of 
gestation. Mice kept in the Pharmacology Laboratory 
of the Medical Faculty of Brawijaya University and get 

standart food and drink. This study was approved by the 
Ethics Committee of the Faculty of Medicine, Brawijaya 
University.

Mice are terminated at 20 weeks gestation then their 
kidney were taken. Measurement of renal ET-1 and 
eNOS expression was carried out using IHC method 
using ET-1 merck Abcam antibody with Biocare 
Medical brand CPI kit then visually observed ET-1 
protein expressed in experimental animal kidney tissue, 
using Olympus enlargement photo dot slide software 400 
times. From each slide, 5 fields of view were taken, the 
average of each preparation was made in percent. Visual 
observation of eNOS enzymes expressed in glomerular 
endhotel cells in kidney tissue of mice, using photo dot 
slide olympus software, 20 visual fields, magnification 
1000 times, postive eNOS if there is brown colour in 
the tissue. Percentage of eNOS = cells (+ eNOS)/gamma 
cells x 100%.

Findings
The results showed that there were significant 

difference (p = 0.000) mean of expression of renal ET-1 
between negative (healthy) control group (2.8+0.8%) 
with positive control group (mouse preeclampsia model) 
(13+1.6%).

Similarly there were significant difference 

(p=0.000< ) mean of expression renal eNOS between 
negative control group (healthy mice) (85.74±5.75%) 
with positive control group (mice preeclampsia model) 
(42.3±4.13%).

Table 1. Renal ET-1 and eNOS expression in the 
positive and negative control group

Variable

Negative 
control 
(healthy)
Mean±SD

Positive 
control 
Mean±SD

p-value

ET-1 expression 
(%) 2.8+0.8 13+1.6 0.000

eNOS 
expression (%) 85.74±5.75 42.3±4.13 0.000

Note: If the p-value <∝ = 0.05 means that there are 
significant differences and if

p-value > 0.05 means there is no significant 
difference.
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Based on the results of the one way Anova test 
on renal ET-1 expression data obtained a significant 
difference of five observation sample groups (p-value 
= 0.000). Then in Multiple Comparisons with the Least 
Significant Difference (LSD) test showed that there was 
a significant difference in mean renal ET-1 expression 
between the positive control group (mice preeclampsia 
model) (13 + 1.6%) with the treatment group 
administered Nigella sativa ethanol extract with dose 
500mg (9.6 + 1.8%), with a dose of 1000mg (6.8+1.3%), 
with a dose of 1500mg (4.6+1.5%), and also with a dose 
of 2000mg (5.4+1.5%). This means that there is an effect 
of treatment with 500 mg, 1000 mg, 1500 mg, and 2000 
mg of ethanol extract of Nigella sativa on the renal ET-1 
expression in mice preeclampsia model. 

The Result of Anova one way test in kidney eNOS 
expression shows meaningful difference in fifth kidney 
of observation sample group (score p-value = 0.000). 
Based on the result of double comparison test by using 
LSD method shows that there is meaningful difference 
of average expression preeclamptic mice kidney eNOS 
model (42.3±4.1a%) with group that given ethanol extract 
of Nigella sativa 500mgs, 1000 mgs, 1500 mgs  and 
2000 mgs dosage (56.3±3.2b %, 63.8±3.3c %,78.0±5.4d 
% dan 66.9±1.9c %). It seems there is an enhancement 
of  kidney eNOS expression during increasing dosage 
of  Nigella sativa ethanol extract which has given to 
the preeclamptic mice model, but there is decrease 
in 2000mgs dosage group. Among those 3 dosage, 
1500mgs dosage shows the biggest kidney eNOS 
expression. Therefore, 1500mgs dosage admitted as the 
faster to enhance mice preeclamptia model renal eNOS 
expression. 

There was decrease in renal ET-1 expression along 
with the increase in doses of ethanol extract of Nigella 
sativa black cumin seeds against preeclampsia mice, 
except at a dose of 2000 mg increased slightly. Therefore 
a dose of 1500 mg can be considered to be the fastest 
increase in the diameter of the renal arterioles in mice 
preeclampsia model. 

Mean renal ET-1 expression (panel A) and renal 
eNOS expression (panel B) in negative control (healthy 
mice), positive control (preeclampsia model mice), and 
4 groups of preeclamptic models of mice and Nigella 
sativa ethanol extract with dose of 500 mg, 1000 mg, 
1500 mg, and 2000 mg. There is a decrease in renal 
ET-1 expression and increase in renal eNOS expression 
as dose increases. A dose of 1500 mg seems to be 

the optimal dose of lowering renal ET-1 expression 
(panel A) and increase renal eNOS expression in mice 
preeclampsia model.

Figure 1. Comparison of ET-1 expression in glomerular 
endothelial cells

Comparison of ET-1 expression in each treatment 
group. (A) negative control group; (B) positive control 
group; (C) treatment group I; (D) treatment group II; (E) 
III treatment group; (F) IV treatment group. The most 
ET-1 expression was seen in the positive control group 
marked with brown color.   

Discussion
This study showed eNOS expression in glomerular 

endothelial cells in preeclampsia mice modeled 
on serum PEB pregnant women proved to have a 
meaningful decline compared to control mice (p-value 
= 0.000 <). Increased production of ROS (ONOO-, O2

- 
and H2O2) seems to suppress expression and function of 
eNOS. Increased ROS can cause low L-Arg substrate 
concentration or oxidicide cofactor tetrahydrobiopterin 
(BH4). This causes eNOS not only synthesize NO but 
also superoxide free radicals (O2

-). O2
- has an effect on 

endothelial cell damage and reacts with NO to produce 
peroxinitrite(17). 

The decrease of eNOS expression in this study 
suspect by effect of PEB maternal serum injections 
in pregnant mice causing hypoxia of mice’s placenta. 
Placenta hypoxia will increase ROS production and 
activate several transcription factors including Nuclear 
Factor Kappa Beta (NFκβ), Protein-1 Activator (AP-
1), and Hypoxia-Inducible Factor-1 (HIF-1). Placenta 
hypoxia is also possible directly can decreases the 
activation of eNOS. The decrease of eNOS can causes 
decreasing bioavibility of NO and increase blood 
pressure.

Based on the results of the one way Anova test, there 
are significant different (p-value <0.05) renal eNOS 
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expression between mice preeclampsia model (positive 
control) with treatment groups which is get ethanol 
extract of black cumin at dose 500 mg, 1000 mg, 1500 
mg, and 2000 mg. Khodja & Kerth (2012) study also 
reported that adult mouse which get 10 mg/kg/day TQ in 
their drink for 14 days had increase eNOS expression in 
mesenkim artery. 

Lowering eNOS expression in mice preeclampsia 
model suspected to be due the role of NS as an antioxidant. 
But the mechanism is not fully understood. The ability 
of TQ and dythimoquinone which is an active substance 
in NS has a role as a radical scavenger suspected to be a 
contributing factor. Free electrons found in antioxidants 
will bind ROS which is a hyperactive molecule that 
results from the reduction of oxygen molecules. Thus, 
ROS production will decrease and then followed by 
lowering eNOS expression.

This study showed an increase in renal eNOS 
expression along with increasing doses of black cumin 
ethanol extract (Nigella sativa), and dose 1500 mg NS 
is the optimal dose to increase renal eNOS expression. 
However, at dose 2000 mg NS there was decrease even 
though it was not significant. The study found that the 
administration of exogenous antioxidants in excessive 
amounts can have detrimental effect as pro-oxidants.(15) 
The excessive content of the active ingredient in black 
cumin ethanol extract (Nigella sativa) at dose of 2000 
mg thought have pro-oxidant effect, which can cause 
cell damage and tissue function due to lipid peroxide, 
modified proteins and amino acids, and DNA oxidation. 
Therefore giving antioxidants must be sufficient to 
maintain balance of pro-oxidants and antioxidants.

This study also reported that there were significant 
differences between the mean renal Endothelin 1 (ET-1) 
expression in mice preeclampsia model (positive control) 
(12.80 + 1.6) with the treatment group of ethanol extract 
of black cumin seeds (Nigella sativa) dose of 500 mg. 
day, 1000 mg/kg/day, 1500 mg/kg/day and 2000 mg/kg/
day with a p-value of 0.000 (p <0.05). This proves that 
administration of ethanol extract of black cumin seeds 
(Nigella sativa) can reduce renal ET-1 expression at 
mice preeclampsia model.

These results are in line with in vivo research 
conducted by Mazouchian et al. (2013) of 40 pigs made 
asthma and given TQ in low and high doses. From 
the study, the results of ET-1 levels in lung tissue in 
the group given TQ in low doses (20 µM) were lower 

compared to controls. This explains that TQ, the main 
ingredient of black cumin seeds (Nigella sativa) can 
reduce ET-1 levels. Other studies also reported that 
the administration of black cumin seed extract (Nigella 
sativa) can significantly reduce blood pressure.(22),(23)

The mechanism of decreasing ET-1 by black cumin 
seed extract (Nigella sativa) is also through its potential 
as an antioxidant that has been tested to be able to fight 
several reactive oxygen species (ROS). The existence of 
this ability will suppress the formation of peroxynitrit 
(ONOO-) which in turn will reduce the occurrence of 
endothelial dysfunction which is characterized by a 
decrease in ET-1 which in turn will cause smooth muscle 
relaxation which will reduce blood pressure(13). 

In line with renal eNOS expression, the least 
expressed expression of ET-1 kidney in treatment group 
3 was given ethanol extract of black cumin seeds (Nigella 
sativa) 1500 mg/KgBW/day. Whereas in the treatment 
group 4 which was given ethanol extract of black cumin 
seeds (Nigella sativa) 2000 mg/KgBW/day experienced 
a slight increase in ET-1 expression compared to 
treatment group 3. This was due to the hormesis effect 
of giving black cumin seed extract (Nigella sativa)(24). 
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Abstract
Preeclampsia (PE) is a specific syndrome during pregnancy that only occurs after 20 week of pregnancy, 
signed by high blood pressure, edema, and protein in the urine. In the method of this present research, at 
the first stage, a case control design consisting of 704 pregnant women was analyzed using the multinomial 
logistic regression.  At the second stage, scoring cards were set up  based on the  OR value and was continued 
with the “panel expert” attended by 10 informants to perfect the scores. At the third stage, a try-out was made 
using a cross sectional design for 110 pregnant women,  and Mc Nemar Test was employed to analyze the 
results. The cross section, sensitivity, and specificity were analyzed with ROC curve. Significant variables of 
PE risks were history of DM,  obesity, history of hypertension, age, PE descent, multigravida,  and incomes. 
From the results of the analysis, the Mc Nemar test was 90.9%,  cross section was 7.5, sensitivity was 96.8% 
and specificity was 79.7%. Scoring card for the early detection of the PE risk is effective for detecting 
preeclampsia early. 
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Introduction
Preeclampsia is a specific syndrome in the pregnancy 

that usually happens after the 20 week of pregnancy, 
signed by high blood pressure, edema, and protein in 
the urine. Preeclampsia is the main cause for 6-8% rate 
of maternal mortality or sickness and fetus all over the 
world(1). The Maternal Mortality Rate in  Surabaya city 
in 2012 was caused among others by eclampsia 32.4%, 
bleeding 8.1%, sepsis or infection 5.4%, long parturition 
2.7% and others 51.4%(2). Using the early detection 
tool in the form of scoring card may enable the nurses 
and midwives to determine whether a pregnant women 
has preeclampsia risks or not. The aim of this present 
research is to order a scoring card for the early detection 
of the PE risk intended to prevent PE as an effort to 
reduce the MMR by improving the study on maternity 
nursing. 

The aim of this research is to order a scoring card for 
the early detection of the PE risk intended to prevent PE 
as an effort to reduce the MMR.

Method
This research was made in 4-stages: 1-Analyzing 

the risk factors of preeclampsia with observational 
research and the case control design analyzed with 
multinomial logistic regression for 704 pregnant women 
using  quantitative design, 2-Setting up scoring card for 
the early detection off the PE risk, ordered based on the 
OR value obtained and continued with “panel expert” 
to perfect of the ordered score using the quantitative 
and qualitative design, 3-Trying out the scoring card 
for the early detection off the PE risk ordered in the 
population of pregnant women with cross sectional 
design for 110 pregnant women. At this stage, a 
statistical test with Mc Nemar test was made, meanwhile 
to determine the intersection, sensitivity and specificity 
were determined using the ROC curve with quantitative 
research design, 4-Giving recommendations for efforts 
made if the risks emerge. This research was conducted 
in dr.M.Soewandhie Hospital, Haji Hospital and 
dr.Soetomo hospital and some community health centers 
in Surabaya. Meanwhile the try-out of the scoring card 
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was made in Haji Hospital and dr.Soewandie Hospital. 

Findings
The variables influencing the preeclampsia incidence 

were income, parity, PE-E descents, age, history of 
hypertension, obesity, history of PE and DM.  The 
accuracy of card was 90.9%, the significance was 0.754 
(>0.05), meaning that the card is accurate and valid. The 
intersection of ROC curve was 7.5, so: 1) score <7.5: 
PE happened, 2) score ≥7.5: high risk. The intersection 
of sensitivity and specificity test was 10, the sensitivity 
was 96.8% (the card is able to make an early detection 
of the PE risk as accurate as 96.8%). The specificity was 
79.7% (the card may detect the pregnant women with 
no PE risk  as accurately as 79.7%). Therefore, this 
scoring card is able to prevent any mistake in diagnosis. 
From the classification of the scoring card for the early 
detection of the PE risk, two categories were obtained. 

Figure-1. Dhiana Setyorini Score Card 

Dhiana setyorini score card
(Early detection of preeclampsia risks)

Name:

Reg-Number:

Dx.:

No Date of Examination 

Risk Factors Score

1 Income < Municipal 
Minimum Wage (Rp. 
3,042,000) 1

2 Multigravida 1
3 Genetics of preeclampsia 2
4 Age <20 years or ≥35 

years 2
5 Genetics of High Blood 

Pressure 5
6 Excessive Body Weight 

(BMI >25) 6
7 Genetics of Preeclampsia 8
8 History of Diabetes melli-

tus (DM) 8
TOTAL SCORE

CATEGORY: Low risk

                       High risk

NOTE:    Low Risk, Score: <7.5
                 High Risk, Score: ≥7.5 

RECOMENDATION/SUGGESTION:
1. Low risk: Treatment in the First Level Health 
Facility and KIE
2. High risk: Reference to the Second Level  
Health Facility and KIE

Discussion
Low income has a close relationship with 

preeclampsia. High incidence of preeclampsia happens 
to Niger people living in South USA due to poverty and 
poor health treatment.  This is related to the imbalanced 
nutritional intakes during pregnancy(3).

Nutritional deficiency plays an important role 
in hypertension. The nutritional factor is related 
to hypertension through some mechanisms.(4) 
Atherosclerosis is the main cause of hypertension. 
Exceeding fat consumption, deficiency of micro-nutrients 
such as vitamin-C, vitamin-E, Vitamin-B6 and minerals 
increase the homocysteine levels. High consumption of 
vitamin-D is the factor causing atherosclerosis because 
of calcium deposit that causes the damage of the elastic 
wall of the vascular(5).

Pregnancy always has some preeclampsia risks. 
Parity is the number of children a Langelo woman 
bears(6). Preeclampsia may happen to multigravida, 
which is usually shown by a hypertension worsened 
by pregnancy. In multigravida, this disease is usually 
found in mothers with multi fetus and hydrop-fetalis 
pregnancies, mothers suffered from vascular diseases 
including  chronics hypertension and diabetes mellitus 
or and kidney diseases. Mild-preeclampsia may happen 
due to high parity. This highly occurs to mothers with  
the ages of >35 years(7).

The preeclampsia incidence, according to the parity, 
mostly happens to multigravida namely 64,5% and 
scarcely occurs in primigravida, namely 35.5%. This 
shows that there is a meaningful correlation between the 
parity and the preeclampsia incidence in pregnant women 
and statistically may be concluded with the OR=2.464, 
meaning that multigravida has twice opportunities to 
have preeclampsia than primigravida(8).

Preeclampsia was mostly found in multigravida 
where mild-preeclampsia was 70%, severe-preeclampsia 
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was 50.46% and superimposed-preeclampsia was 
32%. The present research results were not in line 
with the theory that preeclampsia often happens to 
primigravida.(9) This is assumed to be related to the 
mother’s first exposure  to trofoblas from the fetus.(10) 

A pregnant woman will give a protection effect to the 
preeclampsia in the next pregnancy, while a woman 
doing an abortion will have a weak protection. This is 
related to the immunology mechanism to the exposure 
of the fetus’s antigen belonging to the mother during her  
first pregnancy(11). Immunity is obtained when the next 
pregnancy happens with the same husband. Although 
the risk to preeclampsia is lower, the protection effect to 
the multipara will lose if she changes her husband, this 
is assumed to be caused by the exposure of the antigen 
to the new sperm(10).

It is possible that preeclampsia is inherited, 
especially for the first pregnancy because the incidents 
of preeclampsia form girls are higher in number 
compared with those of daughters in law. It is called gen 
recessive(12). 

This research result was in line with a theory that 
a pregnant mother with preeclampsia history tends 
to be inherited, preeclampsia as a disease inherited to 
daughters or sisters. Moreover, this was also in line with 
another research that there is a meaningful correlation 
between the history of preeclampsia heredity and 
preeclampsia incidence(13). 

The number of mothers suffering from preeclampsia 
was those at the age groups of  <20 years and  ≥35 and 
the number was higher than normal pregnancy.  This  is 
due to the fact that very early age makes them not be 
ready to be pregnant so that she might become anxious. 
Women >35 years with degenerative diseases often 
happened to suffer from preeclampsia.

Younger mothers have higher risks to suffer from 
preeclampsia where the incident mostly happens to 
those at the ages of 20-25 years. This incidence will 
increase in number for those with the ages of 15 and 35 
years. These you women psychically are not ready to be 
pregnant, so that they are shy to go out of the homes and 
to go the doctor to have their pregnancy to be examined. 
Young mothers with pregnancy often show irregular 
blood pressure and do not pay attention to the pregnancy 
and this condition is supported by being their psychical 
unreadiness to be pregnant where it is this condition that 
makes their blood pressure increase and the hypertension 

occurs(3).

Women at the age of ≥35 years are susceptible to 
suffer from diseases in the forms of hypertension and 
eclampsia because some changes happen to the womb 
and the birth canal is inelastic. Higher blood-pressure 
often rises in line with the increase of the age.  Therefore, 
at the age or 35 years or more the risk of preeclampsia 
tends to be  higher(14).

In the bodies of mothers at the age of ≥35 years, some 
changes due to organs have occurred. Some physical 
conditions as a whole such as  the degradations of the 
kidneys and livers, the increase in the blood pressures 
and diabetes mellitus also have also be lower. This 
condition causes the possibility to have preeclampsia 
during pregnancy to be higher. At the age of ≥35 years, 
women face higher risks in pregnancy either from the 
pregnancy or the childbirth since at the age, women 
might have symptoms of blood clots where the risks are  
miscarriage, preeclampsia-eclampsia, congenital defects 
and LBW(14).

The history of hypertension is the risk factor of 
the incidence of severe-preeclampsia(15). In Soewondo 
Hospital, it can be concluded that there was a significant 
correlation between the history of hypertension and 
preeclampsia/eclampsia incidences. The pregnant 
women with hypertension had 2.98 times risks with 
those without hypertension(13). 

From the third of women with high blood pressures 
after 30 weeks pregnancy without any other symptoms, 
20% showed increase in blood pressures and could 
be accompanied with one or more symptoms of 
preeclampsia such as edema, proteinuria,  headache, 
epigastrium pain, puke, or visus disorder (superimposed-
preeclampsia), even eclampsia and brain blooding may 
happened. Women with  history of hypertension has 
higher risks to have severe-preeclampsia/eclampsia with 
the increase of 25%(16),(17). 

The increase of body weight influences the cause 
of preeclampsia in pregnant women. The women with 
BMI of >30 at the beginning of pregnancy tend to suffer 
from preeclampsia. It is estimated that the  increase 
of preeclampsia risks before pregnancy according to 
Robson is 2.5 times, whereas when the examination 
is made during the antenatal period the increase of the 
preeclampsia risks is 1.5 times. The increase of the 
body weight of the preeclampsia women deals with the 
peak of the inflammation response which is related to 
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obesity. This preeclampsia condition happens due to less 
blood stream to  organs of either the mother or the fetus. 
There are factors influencing preeclampsia: hidramnion, 
multiple pregnancy, hydatidiform mole, and diseases 
accompanying pregnancy: DM, obesity, and >35 years 
of age. Pregnant women with overweight tend to have 
diseases due obesity because it will influence the 
metabolism process in the body, the breath process, and 
all working body organs(18). 

This result is in line with the result of  researches made 
by Clausen in Norway and  Asim in Kacachi Hospital 
Pakistan that the obesity in pregnant women may increase 
the risk of hypertension in the pregnancy that would  
develop from severe-preeclampsia into eclampsia. This 
condition will increase various pregnancy complications 
that may result in the emergency condition of the mother 
and the fetus and also in increasing the  death risk, either 
during maternal or prenatal period(19). 

There is a significant effect between the number 
of pregnancy and the increase of body weight and the 
eclampsia incidence. From the association test, it was 
found that the number of pregnancy and the increase of 
body weight is the risk factor to eclampsia incidence(20). 

Obesity not only cause high cholesterol in the blood 
and also the heart to work harder because the amount 
of the blood in the body increases around 15%  from 
the body weight. Therefore, when someone is fatter, it 
means that the amount of one’s blood also increases, 
meaning that this may result in the heart to pump the 
blood more hardly where it may contribute to the 
preeclampsia incidence(13).

Preeclampsia incidence might be based on the 
single recessive gene or dominant gen with  imperfect 
penetration. The penetration might be depended upon 
the genotype of the fetus(21). The history of preeclampsia 
in the previous preeclampsia pregnancy is one of the 
factors supporting the preeclampsia in pregnancy(22).

A mother who had preeclampsia in her previous 
pregnancy or who had suffered from hypertension for 
about 4 years or more has a greater risk to experience 
preeclampsia in pregnancy(17).

A pregnant woman with the history of preeclampsia 
has a tendency to experience a severe-preeclampsia and 
it is stated that there is a correlation between the history 
of preeclampsia in pregnancy and the preeclampsia 
incidence(13).

The 50.9% of heavy preeclampsia happened to 
women with the history of preeclampsia. The history of 
preeclampsia is a good predisposition factor to determine 
whether a woman might  experience preeclampsia(16),(20).

The preeclampsia incidence among the women 
suffered from diabetes mellitus is 9.9%, while that 
among non diabetes mellitus sufferer is 4%.  This 
percentage increases 30% to the women with DM-type-1 
with hypertension. But, the evidence of the preeclampsia 
incidence to women with abnormal glucose tolerance 
and gestational diabetes are opposite one and another.(23)

Diabetes mellitus in pregnancy is the disease of 
metabolism abnormality where the body of the sufferer 
cannot automatically control the level of glucose in his 
or her blood. The sufferer cannot produce enough insulin 
and this results in excessive glucose in the body(24). 

Gestational diabetes mellitus is metabolic disorder 
in light pregnancy, but light hyperglycemia may hinder 
a pregnant women in the form of preeclampsia. This 
result supported the previous research result that one of 
the factors causing  preeclampsia is the pregnant woman 
with DM(25).

Conclusion 
1)  The PE  risk covers  (a) the reproduction factor 

which is the PE risk factors, namely: age <20 years and 
≥30 years, multigravida, and PE-E descendants,  (b) the 
health status factor of which the PE risk factors are as 
follows” hypertension, PE-E and DM stories and obesity, 
and (c) social economic factor, where the PE factor is 
low income (lower than the average minimum wage), 2) 
this scoring card is able to make early detection of PE 
with the accuracy of 90.9% than the gold standard, and 
with the  sensitivity of 96.8%d the specificity of 79.7%.   
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Abstract
Preeclampsia or eclampsia (PE-E) is one of the morbidity or prenatal mortality causes in Indonesia. 
Reproductive factors which are risk factors for preeclampsia are age, parity, distance of pregnancy, offspring 
of preeclampsia and eclampsia, and multiple pregnancies. Preeclampsia is a specific syndrome in the 
pregnancy that usually happens after the 20 week of pregnancy, signed by high blood pressure, edema, 
and protein in the urine. The design of this study was case control. The sample were 704 maternal, that 
consist of 352 maternal with preeclampsia-eclampsia and 352 maternal from control group that was taken 
by purposive sampling method, was analyzed using the multinomial logistic regression. The results of this 
study indicate that the risk of pre-eclampsia was increased in women aged <20 years and >35 years (OR 
3.454, CI95% 2.118 - 5.633), multiparous (OR 1.344, 95% CI 0.878 - 2.055) and PE-E descendants (OR = 
3.052, 95% CI = 1.358 – 6.857). The conclusion of this study is that reproductive factors are a risk factor for 
preeclampsia including age, multiparous and PE-E descendants.
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Introduction
Preeclampsia/eclampsia (PE-E) is one of the 

morbidity or prenatal mortality causes in Indonesia. 
Reproductive factors that are risk factors for preeclampsia 
are age, parity, distance between pregnancies, offspring 
of preeclampsia and eclampsia and multiple pregnancies 
(1),(2),(3),(4). Preeclampsia is a specific syndrome in the 
pregnancy that usually happens after the 20 week of 
pregnancy, signed by high blood pressure, edema, and 
protein in the urine. Preeclampsia is the main cause for 
6-8% rate of maternal mortality or sickness and fetus 
all over the world(1). The Maternal Mortality Rate in 
Surabaya city in 2012 was caused among others by 
eclampsia 32.4%, bleeding 8.1%, sepsis or infection 
5.4%, long parturition 2.7% and others 51.4%(5).  

The purpose of this study was to determine 
reproductive factors which are risk factors for 
preeclampsia.

Method
This observational research used the case-control 

design. This research was conducted at Dr.M.Soewandhie 
Hospital, Haji Hospital and Dr.Soetomo Hospital and 
in health centers, namely: Krembangan, Sidotopo, 
Medokanayu, Mulyorejo, Kalijudan, and Bendul Merisi. 
This study was conducted from December 2014 to 
December 2016. The population in this study was all 
pregnant women with a diagnosis of preeclampsia in 
Surabaya as a case group and the control group were 
pregnant women who did not experience preeclampsia. 
Samples were calculated using a paired case-control 
formula and 352 samples were obtained for the case 
group and 352 for the control group. Data were was 
analyzed by multinomial logistic regression test.
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Findings
Table 1. Distribution of Characteristics of Pregnant Women 

No Characteristics Category
Pregnant women with PE Normal pregnant 

women

n % n %

1 Age 
<20 and > 30 years 128 36.4 42 11.9

20 – 35 years 224 63.6 310 88.1

2 Parity
>1 273 77.6 205 58.2

1 79 22.4 147 41.8

3 Distance of pregnancy
≥10 years 46 13.1 18 5.1

<10 years 306 86.9 334 94.9

4 PE-E descent
There are descendants 65 18.5 12 3.4

There is no descendants 287 81.5 340 96.6

5 Multiple pregnancy
Yes 3 0.9 0 0

No 349 99.1 352 100

The distribution of pregnant women aged <20 years 
and> 35 years in PE-E patients was more than normal 
pregnant women, this indicated that the prone age for 
pre-eclampsia was at the age of <20 years and> 35 
years. Distribution of pregnant women more than once 
(multigravida) in PE-E patients more than primigravida, 
this indicated that multigravida was more risky to 
experience preeclampsia than primigravidas. Distribution 
of pregnant women with a pregnancy interval of <10 
years in PE-E patients more than those of ini 10 years, 
this indicated that pregnant women with a pregnancy 

interval of <10 years were more likely to experience 
preeclampsia than those who ≥10 years. Distribution of 
pregnant women with PE-E offspring in PE-E patients 
was more than normal pregnant women. The women 
with severe preeclampsia toxaemia are more likely to 
have mothers who have had preeclampsia. Distribution 
of pregnant women with multiple pregnancies in PE-E 
patients was more than normal pregnant women, this 
indicated that multiple pregnant women were more at 
risk of developing preeclampsia than normal pregnant 
women.

Table 2. The Reproductive Factors of Preeclampsia Risk 

No Variable B Sig. OR 95% CI for OR

1

Age

 <20 and >30 years 1.240 0.000 3.454 2.118-5.633

 20 - 35 years

2

Parity

Multigravida 0.295 0.173 1.344 0.878-2.055

Primigravida

3

PE-E descent

There are descendants 1.116 0.007 3.052 1.358-6.857

There is no descendants
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Reproductive factors at risk of preeclampsia were: 
a) The magnitude of risk factors for pregnant women 
experiencing PE caused by the age between less than 20 
years and more than 35 years is 3.454 times compared 
to pregnant women with ages between 20 to 35 years, 
b) The magnitude of factors the risk of pregnant 
women experiencing PE caused by more than one-time 
pregnancy is 1.344 times compared to first-time pregnant 
women, and c) The magnitude of risk factors for pregnant 
women experiencing PE due to PE descendants is 3.052 
times compared to pregnant women who do not have PE 
descendants.

Discussion
Age  <20 year and ≥35 year

The number of mothers suffering from preeclampsia 
was those at the age groups of  <20 years & ≥ 35 was 
higher than normal pregnancy. This  is due to the fact that 
very early age makes them not be ready to be pregnant 
so that she might become anxious. Women more than 
35 years with degenerative diseases often happened to 
suffer from preeclampsia.

Younger mothers have higher risks to suffer from 
preeclampsia where the incident mostly happens to those 
at the ages ranging from 20-25 years. The incidence will 
increase in number for those with the ages of 15 and 
35 years. Young mothers with pregnancy often  show 
irregular blood pressure and do not pay attention to the 
pregnancy and this condition is supported by being their 
psychical unreadiness to be pregnant, where it is this 
condition that makes their blood pressure increase and 
the hypertension occurs(6).

Meanwhile, women at the age of 35 years or more 
are susceptible to suffer from  diseases in the forms 
of hypertension and eclampsia because some changes 
happen to the womb and the birth canal is inelastic 
anymore. Moreover, higher blood pressure often rises in 
line with the increase of the age. Therefore, at the age 
or 35 years or more the risk of preeclampsia tends to be  
higher(7).

In the bodies at the age of ≥35 years, several changes 
due to organs aging have occurred. Some physical 
conditions, the degradations of the liver and kidneys, the 
increase of blood pressures and DM have also be lower. 
This condition causes the possibility to preeclampsia. 
At the age of ≥35 years, women face higher risks in 
pregnancy either from the pregnancy or childbirth since 

at the age, women might have symptoms of blood clots 
where the risks are  congenital defects, miscarriage, 
preeclampsia-eclampsia and LBW(8).

Multigravida

Parity is the number of children(6). Preeclampsia 
may happen to multigravida, which is usually shown by 
a hypertension worsened by pregnancy. In multigravida, 
this disease is usually found in mothers with multi-fetus 
and hydrop-fetalis pregnancies, mothers suffered from 
vascular diseases including  chronics hypertension and 
diabetes mellitus or and kidney diseases. In high parity, 
mild preeclampsia may happen due to high parity. This 
highly  occurs to mothers with  the ages of more than 35 
years(9).

The preeclampsia incidence in pregnant women, 
according to the parity, mostly happens to multigravida 
(64.5%) and scarcely occurs in primigravida (35.5%). 
This shows that there is a meaningful correlation 
between  the parity and the preeclampsia  incidence in 
pregnant women and statistically may be concluded with 
the OR = 2.464, meaning that multigravida has twice 
opportunities to have preeclampsia than primigravida(8).

Preeclampsia was mostly found in multigravida 
where mild preeclampsia was 70%, severe preeclampsia 
was 50.46% and superimposed preeclampsia was 32%. 
The present research results were not in line with the 
theory that preeclampsia often happens to primigravida.
(9) In general, preeclampsia is considered as a disease 
in primigravida. This is assumed to be related to the 
mother’s first exposure to trophoblast from the fetus.
(10) A pregnant woman will give a protection effect to 
the preeclampsia in the next pregnancy, while a woman 
doing an abortion will have a weak protection. This is 
related to the immunology mechanism to the exposure 
of the fetus’s antigen belonging to the mother during her  
first pregnancy(11). Immunity is obtained when the next 
pregnancy happens with the same husband. Although 
the risk to preeclampsia is lower, the protection effect to 
the multipara will lose if she changes her husband, this 
is assumed to be caused by the exposure of the antigen 
to the new sperm(10).

Genetics of Preeclampsia

These research results showed that the genetics of 
preeclampsia is one of the risk factors of preeclampsia.  
It is possible that preeclampsia is inherited, especially 
for the first pregnancy  because the incidents of 
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preeclampsia form girls are higher in number compared 
with those of daughters in law. It is called gen recessive 
hereditary theory(12). 

This research result was in line with a theory that 
a pregnant mother with preeclampsia history tends 
to be inherited, preeclampsia as a disease inherited to 
daughters or sisters. Moreover, this was also in line with 
another research that there is a meaningful correlation 
between the history of preeclampsia heredity and 
preeclampsia incidence(13). 

Conclusion 
The followings are the conclusions that may be 

drawn from the research. The reproductive risk factor of 
PE were: age <20 years and ≥30 years, multigravida, and 
PE-E descendants.  

Source of Funding: Authors

Conflict of Interest: No

Ethical Clearance: Yes

References

1. Ben-zion TM. Capita Selecta about Emergency 
regarding Obstetrics & Gynecology. Jakarta: EGC; 
1994.

2. Pauline M, Sellers. A Tekbook and Reference Book 
for Midwifery in Southern Africa. Complicationin 
Childbirth. 1993

3. FK-UNPAD. Obstetric pathology. Bandung: FK-
UNPAD; 2005.

4. Fairlie FM, Sibai BM. Hypertensive Disorder 
in Pregnancy. In Medicine of Fetus and Mother. 
Philadelphia: JB. Lippincott Company; 1992.

5. Health Office of East Java Province. Health Profile 
of East Java Province in 2012. Surabaya: Health 
Office of East Java Province; 2013. 

6. Duenhoelter, Bersinger A., Groome N, Muttukrishna 
S. Pregnancy-Associated and Placental Proteins in 
The Placental Tissue of Normal Pregnant Women 
and Patients with Pre-Eclampsia at Term. Eur J 
Endocrinol. 2002;147:785-793 .

7. Angsar M. Obstetrics Science. Jakarta: BPSP; 
2010. 

8. Jeffrey S, Gilbert, Michael J, Ryan, Babbette B, 
LaMarca, et al. Pathophysiology of Hypertension 
During Preeclampsia: Linking Placental Ischemia 
with Endothelial Dysfunction. Am J Physiol Heart 
Circ Physiol. 2008;294:541-550.

9. Langelo L, Arsin A, Russeng. Risk Factors of 
Preeclampsia Incident in Siti Fatimah Hospital. 
Makassar: UNHAS; 2013.

10. Cunningham F, Gary, Norman F, Gant, Kenneth 
J, Leveno, et al. Pregnancy Hypertension on 
Obstetrics. New York: McGraw-Hill Companies; 
2010.

11. Carlo, Chappell L, Seed P, Briley A. Effect of 
Antioxidants on the Occurrence of Preeclampsia in 
Women at Increased Risk; A Randomised Trial. The 
Journal of Clinical Investigation. 2008;107:255-
263.

12. Harrison KA. Risk Factor for Pre-Eclampsia 
at Antenatal Booking: Systematic Review of 
Controled Studies. BMJ. 1985;330-337.

13. Sibai BM. Maternal Fetal Medicine, Evaluation 
and Management of Severe Preeclampsia before 34 
Weeks’s Gestation. American Journal of Obstetry 
and Gynecology. 2011;7:7-17.



1732  Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4

The Accuracy of the Treatment and the Incidence of  
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Abstract
Acute complicationsof diabetes mellitus is diabetic coma which occurs in 2%-15% of patients with Type-2 
diabetes mellitus (DM). The main cause of the crisis is hyperglycemia in patients with Type-2 DM due to 
an infection (20–55%). In Type-2 DM, crisis hyperglycemia often occurs because it stops injecting insulin 
or inadequate treatment therapy. This condition occurs in 20–40% of cases of diabetic ketoacidosis. The 
purpose of this study is to analyze the accuracy of the treatment factors that affect the incidence of diabetic 
coma at Bina Sehat Hospital, Jember. The research design was cross sectional. The subjects were 17 people, 
selected by accidental sampling. Data were collected using medical record (results of medical laboratory 
and diagnosis examination) and questionnaire, then analyzed using Fisher exact test. The highest incidence 
of diabetic coma in diabetic ketoacidosis was 65%. The incidence of diabetic coma is influenced by the 
accuracy of treatment as many as 53%. It is expected that patients who have long DM, should be more 
regular in controlling their treatment to reduce the incidence of diabetic coma.
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Background
One of the acute complications of patients with 

diabetes mellitus is diabetic coma which can occur in 2% 
to 15% of patients with diabetes mellitus (DM). Diabetic 
coma is a dangerous condition that can cause death and 
repeated attacks if not handled quickly and correctly. 
One type of diabetic coma is diabetic ketoacidosis and 
hyperosmolar hyperglycemic state (HHS).(1)

The type of incidence of diabetic coma are diabetic 
ketoacidosis (DKA) and HHS. The most common type 
of diabetic coma is DKA. Whereas for the case of 
HHS little happened and more life threatening so that 
the average patient could not be helped before the first 
treatment at the hospital. (2)

Based on the Basic Health Research of Indonesia in 
2007, in East Java, prevalence of DM based on diagnosis 
by health personnel is 1.0% while the prevalence of DM 

is 1.3%. In Jember in 2009, there were 15,961 cases, an 
increase of 21,729 cases in 2010, then increased again in 
2011 (26,613 cases).. 

The main causes of the crisis of hyperglycemia in 
Type-2 DM patients are due to the precipitating factors, 
including: infection (20–55%), acute vascular disease 
(10-15%), gastrointestinal abnormalities (15%) and the 
rest due to the use of good drugs diuretics, steroids and 
others. In Type-2 DM, the crisis of hyperglycemia often 
occurs because it stops injecting insulin or inadequate 
treatment therapy. This situation occurs in 20-40% of 
cases of DKA, while the rest is caused by psychological 
disorders such as stress due to chronic diseases, 
unhealthy eating patterns and lack of activity.(3)

Insulin therapy with inadequate doses or 
discontinuation of insulin therapy is also a precipitating 
factor for the occurrence of DKA and HHS. Type-1 
DM patients who are accompanied by psychological 
problems result in a stress disorder, eating appetite 
which is a trigger factor not adhering to dietary patterns 
resulting in recurrent ketoacidosis.(4)

The most dangerous risks in the incidence of DKA 
and HHS are death, and the mortality rate is higher in 
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some of the conditions that accompany DKA and HHS, 
such as sepsis, severe shock, extensive acute myocardial 
infarction, elderly patients, high initial blood glucose 
levels, uremia and low blood acidity. DKA clinical picture 
can be found in rapid and deep breathing (Kussmaul), 
various degrees of dehydration (reduced skin turgor, 
dry tongue and lips), and sometimes accompanied 
by hypovolemia and shock. The degree of awareness 
of patients can vary, ranging from compostmentis, 
delirium, or depression to coma. Clinical features in 
HHS, in physical examination found severe dehydration 
(heavier than DKA), hypotension, tachycardia, and 
decreased consciousness without Kussmaul’s breathing. 
In addition, signs of focal neurological disorders 
(hemianopia and hemiparesis) and seizures (generalized 
or focal) can be found in HHS.(4)

Initial treatment in DKA and HHS is important but 
prevention efforts are also important in the management 
of DKA and HHS patients. The occurrence of diabetic 
coma can be prevented by an educational program 
that emphasizes the patient not to stop insulin or oral 
hypoglycemia drugs and self-care, especially during 
illness, by monitoring blood glucose concentration and 
independent urine ketones. Health workers involved in 
care must also be given adequate education regarding 
the signs and symptoms of non-ketotic hyperosmolar 
hyperglycemia and the importance of adequate fluid 
intake and close monitoring.(5)

The purpose of this study is to analyze the accuracy 
of the treatment that affect the incidence of diabetic 
coma

Method
The design of this research was cross sectional. The 

population in this study were all patients with diabetic 
coma who were treated at Bina Sehat Hospital, Jember, 
for 1 month, with the population size of 20 people. 
The sample size was 17 people, selected by accidental 
sampling. The instruments of data collection were 
questionnaire for the accuracy of treatment as well as 
medical diagnosis results to determine the type of coma 
diabetics. Data were analyzed by Fisher Exact test. 

Findings
Characteristics of  Diabetic Coma Patients

Table 1 shows that the majority of patients with 
Diabetic Coma were men (9%). In terms of age, as many 

as 6 (35%) patients with Diabetic Coma were aged 51-
58 years, with the most education being Senior High 
School totaling 6 (35%) patients with diabetes coma and 
in terms of employment as many as 6 (35%) patients 
with coma diabetics as housewives. Long suffering from 
DM, as many as 7 (41%) patients with Diabetic Coma 
for 6-10 years, then followed in terms of therapeutic 
therapy obtained, at most 4 (24%) patients with Diabetic 
Coma underwent combination drug therapy and Insulin 
namely Acarbose and Mixed Insulin.

Table 1. Characteristics of Diabetic Coma 
Patients at Bina Sehat Hospital, Jember in July 2018

Characteristics of 
Patients Frequency Percentage

Sex
Male
Female
Total

9
8
17

53
47
100

Age (years)
43-50
51-58 
59-66
≥ 67
Total

4
6
3
4
17

24
35
17
24
100

Last Education
Elementary School
Middle School
High School
Diploma/Bachelor
Total

2
4
6
5
17

12
24
35
29
100

Work
Enterpreneur
Labor
Employee
Retired
   Housewife
Total

4
2
2
3
6
17

24
12
12
17
35
100

Long suffering from 
diabetes
1 – 5 years
6 – 10 years
11 – 15 years
≥ 16 years
Total

2
7
2
6
17

12
41
12
35
100
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Characteristics of 
Patients Frequency Percentage

Treatment Therapy
Glimepiride
Glimepiride + Metformin
Acarbose + Long Acting 
Insulin
Acarbose + Mixed Insulin 
Metformin + Long Acting 
Insulin 
Metformin + Short Acting 
Insulin
Metformin + Mixed Insulin 
Total

1
1
3
4
3
2
3
17

6
6
17
24
17
12
17
100

The Factor Accuracy in Undergoing Treatment 
Therapy

Table 2 shows that 9 (53%) patients with Diabetic 
Coma were not exactly in carrying out treatment therapy 
and 8 (47%) of patients with Diabetic Coma were exactly 
in consuming DM drugs.

Table 2. The Factor Accuracy in Undergoing 
Treatment Therapy on Diabetic Coma Patients  at 
Bina Sehat Hospital, Jember in July 2018

Accuracy of Treatment Frequency Percentage

Not exactly
Exactly
Total

9
8
17

53
47
100

Incidence Of Diabetic Coma 

Table 3 shows 11 (65%) patients with Diabetic 
Coma experienced DKA and 6 (35%) patients with 
Diabetic Coma experienced HHS.

Table 3. Incidence of Diabetic Coma on Diabetic 
Coma Patients at Bina Sehat Hospital, Jember in 
July 2018

Incidence of Diabetic 
Coma Frequency Percentage

DKA
HHS
Total

11
6
17

65
35
100

Influence of Accuracy of Treatment on the Incidence 
of Diabetic Coma

Table 4 shows that 8 (89%) patients with Diabetic 
Coma with DKA types got the appropriate treatment, 
while in the HHS group, found 5 (63%) Diabetic Coma 
patients who were not appropriate treatment and only 
1 (11%) patients with Diabetic Coma who got the 
appropriate treatment.

Table 4. Effect of Accuracy of Treatment on the 
Incidence of Diabetic Coma at Bina Sehat Hospital, 
Jember in July 2018

Accuracy in 
undergoing 
treatment 
therapy

Incidence of Diabetic 
Coma

Total

DKA HHS

f % f % f %

Exactly 3 37 5 63 8 100

Not exactly 8 89 1 11 9 100

P-value = 0.04 

Based on the Fisher Exact Test test results, the 
p-value was 0.04 (<0.05), so it can be concluded that 
there is a significant effect of the accuracy of treatment 
on the incidence of diabetic coma.

Discussion
Based on the results, 53% of patients with diabetic 

coma are not get the appropriate for treatment. This 
is due to the many types of drugs consumed and by 
means of different usage depending on the effects such 
as something taken before eating, after eating even in 
the middle of eating which often results in the patient 
feeling difficult and confused, so that it is not appropriate 
in: the type, amount, dosage, method and schedule of 
administration, which results in the drug not having the 
proper effect.

According to WHO, the low level of medication 
adherence is influenced by several factors including 
treatment characteristics and disease (complexity 
of therapy, duration of illness and delivery of care), 
intrapersonal factors (age, gender, self esteem, self 
efficacy).
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Based on the results, 65% of patients with diabetic 
coma experienced DKA and a small proportion (35%) 
experienced HHS. Sudoyo(2) stated that the most types 
of diabetic coma cases in general are DKA. Whereas for 
the case of HHS little happened and more life threatening 
so that the average patient could not be helped before the 
first treatment at the Hospital.

DKA is a decompensated metabolic disorder 
characterized by triassic hyperglycemia, acidosis 
and ketosis, mainly due to absolute and relative 
insulin deficiency.(6),(7),(8) While HHS is a syndrome 
characterized by severe hyperglycemia, hyperosmolar, 
severe dehydration without marked ketosis, accompanied 
by decreased awareness, so typical in DKA is found a 
state of acidosis accompanied by ketosis while in SHH 
is not accompanied by ketosis.(2)

Viewed in terms of length of time suffering from 
DM, the majority of patients with coma diabetics have 
suffered from DM for 5-10 years, making them more 
susceptible to the risk of DKA or HHS due to weakening 
of the immune system than patients with new suffering 
DM for 1-5 years. DKA or HHS types are mostly 
caused by a lack of knowledge about the early signs and 
symptoms and the cause of the incidence of diabetic coma 
so that the initial treatment of hyperglycemia is not fast 
enough to cause slow diabetic coma. This also relates to 
the existing culture, there are still many who think that if 
a person experiences cold, fever, sweating with a cough 
and flu can be treated with traditional medicines and do 
not need to check with medical personnel, even though 
these symptoms, if it occurs in people with DM and does 
not go away, it can be a sign and symptom of people 
affected by DKA or HHS which is the beginning of the 
incidence of diabetic coma if not treated quickly.

Based on the results, the accuracy of treatment affects 
the incidence of diabetic coma. This is in accordance 
with the theory that the suitability of treatment therapy 
influences the incidence of diabetic coma which when 
the amount of insulin decreases, the amount of glucose 
entering the cell will decrease as well as the production 
of glucose by the liver becomes uncontrollable. Both 
of these factors cause hyperglycemia. In an effort to 
eliminate excessive glucose from the body, the kidneys 
excrete glucose together with water and electrolytes 
(such as sodium and potassium). Osmotic diuresis 
characterized by excessive urination (polyuri) will cause 
dehydration and electrolyte deformity.(10)

The things that need to be considered in the use 
of oral hypoglycemic drugs are that the dosage must 
always be started with a low dose which is then increased 
gradually, it must be understood how it works, the length 
of work and the side effects of these drugs, if given with 
other drugs, the possibility of interaction drug, in the 
failure of secondary to oral hypoglycemic drugs, try to 
use another class of oral medication, if it fails again, just 
consider switching to insulin.(11)

DM patients who are not right in carrying out 
treatment therapy, will affect blood sugar levels in the 
body that can occur at any time. The mechanism of the 
body that is accustomed to the presence of hypoglycemia 
drugs, if changed or not given will damage the process in 
the body such as the process of ketosis in the body.

DM patients who are not right in carrying out 
treatment therapy can also be caused by having a 
less / low level of knowledge so that they will tend to 
consume drugs as they are known as if the drug runs 
out will buy itself without the doctor’s knowledge while 
the administration of hypoglycemic and / or insulin 
injections is adjusted to levels blood sugar.

Especially for patients who have had DM for a 
long time, who have undergone treatment therapy for a 
long time by taking oral medication and / or injecting 
insulin at one time will feel bored and bored to undergo 
treatment therapy, also affecting the level of accuracy in 
undergoing treatment therapy in the wrong direction, so 
that it can cause diabetic coma.

The presence of several diabetic coma patients 
who are still fit to undergo treatment therapy but still 
exposed to hyperglycemia which causes a decrease in 
consciousness can be due to the influence of other factors 
such as the presence of infection or complications with 
other diseases, so that the suitability of treatment therapy 
for DM patients to stabilize blood sugar levels is needed 
in body, either through dosage, amount, time and method 
of administration.

Conclusion
The highest incidence of diabetic coma is DKA. The 

incidence of diabetic coma is influenced by the accuracy 
of treatment. It is expected that patients who have long 
had DM, should be more regular in controlling their 
treatment to reduce the incidence of diabetic coma. For 
hospitals, should always be able to improve the quality of 
service in patients with diabetic coma in the prevention 
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and management of patients with DKA and HHS, 
especially the treatment of patients with hyperglycemia 
of >500 mg / dL.
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Abstract
Annual Parasite Incidence (API) in Kairatu Sub-District, SBB Regency, Maluku is still high. This study 
aims to analyze the risk factors for malaria incidence in Kairatu, using a case-control design. The research 
subjects were 54 people consisting of: 27 people in the case group and 27 for the control group. The level 
of risk was expressed in Odd-Ratio (OR). The OR for “habit of outdoors” was 8.312, OR for “not using 
mosquito nets” was 10.450, OR for “not using mosquito repellent” was 19.00.
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Introduction
Malaria is an emerging and reemerging disease, 

which until now still poses a serious threat to people 
living in tropical and subtropical regions, especially in 
high or moderate malaria endemic areas, both closed and 
open communities.(1),(2)

In Indonesia, Maluku is the highest malaria endemic 
province after Papua, West Papua and NTT, with a 
high Parasite Rate of >5%. In 2013, malaria positive 
cases were 16.508%, Annual Blood Examination Rate 
(ABER) was 3.32%, Slide Parasite Rate (SPR) was 
29.34% and Anuall Parasit Incidence (API) was 9.76%. 
In 2014, malaria positive cases were 13.307%, ABER 
was 3.76%, SPR was 21.50% and API was 8.10%. In 
2015, Anuall Malaria Incidence (AMI) was 7.057%, a 
positive case was 2.298%, already treated was 2.278% 
and API was 10.87%. Whereas in 2016, API was 6.70%.
(3)

In SBB Regency in 2014, API was 8.06%, SPR 
was 22.39% and ABER was 3.60%. In 2015, the API 
was 10.87%, SPR was 32.56% and ABER was 3.36%. 
Whereas in 2016, API was 8.06%, SPR was 22.39% and 
ABER was 3.60%.(4)

In Kairatu sub-district there is a Kairatu Public 
Health Center which serves 15,731 residents. This area 
is included as malaria endemic with 27 cases in 2016, 
consisting of 20 males and 7 females, with the highest 
API in May which is 1.8 per thousand inhabitants.(5)

This study aims to analyze the risk factors for 
malarial events in Kairatu Subdistrict, SBB Regency, 
Maluku, Indonesia.

Method
This observational study used a case-control design. 

The risk factors for malaria incidence studied were: 1) the 
habit of being outdoors at night, 2) the use of mosquito 
nets during sleep, and 3) the use of mosquito repellents. 
The sample size was 54, which was divided into two 
groups, namely: 1) case group = 27 people, and 2) control 
group = 27 people. The case criteria were patients who 
visited the public health center, with clinical symptoms 
of malaria, and proved by the results of microscopic 
examination with positive results of suffering from 
malaria, while the control criteria were patients who 
visited public health centers, which were negative 
based on microscopic examination. Data was presented 
descriptively in the form of a table of frequencies(6), then 
the level of risk factors was expressed in OR.
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Findings and Discussion
Table 1. Distribution of Characteristics of Respondents (Age, Gender and Occupation) of the Control 

Group and Case Group

Variable
Control Case

n % n %

Age (Year)

•	 0 – 5 
•	 6 – 11 
•	 12 – 25 
•	 26 – 45 
•	 46 – 65 
•	 > 65 

7
5
7
5
2
1

13.0
9.3
13.5
9.3
3.7
1.9

7
5
7
5
2
1

13.0
9.3
13.5
9.3
3.7
1.9

Gender

•	 Male
•	 Female

15
12

27.8
22.2

16
11

29.6
20.4

Occupation

•	 Does not work
•	 Civil servants
•	 Traders
•	 Farmer
•	 Fisherman
•	 entrepreneur
•	 Housewife

12
1
2
2
1
4
5

22.2
3.7
1.9
3.7
1.9
7.4
9.3

15
1
2
1
2
3
3

27.8
1.9
3.7
1.9
3.7
5.6
5.6

Table 2. Distribution of Risk Factors for Malaria

Variable
Control Case

OR
n % n %

The habit of being outdoors at night

•	 Yes 
•	 No

6
21

22.2
77.8

19
8

70.4
29.6

8.312

The use of mosquito nets during sleep

•	 Yes 
•	 No

5
22

18.5
61.5

19
8

70.4
29.6

10.450

The use of mosquito repellents

•	 Yes 
•	 No

8
19

29.6
70.4

24
3

88.9
11.1

19.00
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The Habit of being Outdoors at Night

The results showed that the activity of being outdoors 
at night was a risk factor for malaria incidence with OR 
= 8.312. It can be interpreted that someone who has the 
habit of being at home at night without using personal 
protection has a risk of experiencing malaria 8.3 times 
more than people who do not do outdoor activities at 
night. This is related to the behavior of the Anopheles 
mosquito, which has the habit of actively sucking blood 
at night. A person is potentially infected with malaria 
because the Anopheles mosquito is exophagic which 
actively seeks blood outside the home at night. The habit 
of doing activities outdoors at night will be increasingly 
risky if people who are accustomed to outside the house 
do not wear protective clothing, such as long-sleeved 
shirts or other protectors.

The results of this study are in accordance with the 
results of the Babba (2016) study in the Jaya Pura Health 
Center Work Area which reported that people who had 
the habit of doing activities outdoors at night without 
wearing protective clothing had a 5.5 times greater risk 
of malaria infection than those who did not do outdoor 
activities at night.(7) Similar results were also reported 
by Sillehu (2009) that in the SBB district there was an 
association between the habit of being outdoors at night 
and the incidence of malaria.(8) 

The Use of Mosquito Nets during Sleep

The results of data analysis showed that the behavior 
of not using mosquito nets during sleep was a risk factor 
for malaria incidence with a high OR of 10,450, meaning 
that someone who did not use a mosquito net while 
sleeping was 10.4 times more at risk of being infected 
with malaria. The habit of using insecticide-treated bed 
nets is very effective in avoiding and preventing contact 
between mosquitoes and healthy people during sleep at 
night. In general, Anopheles mosquitoes actively suck 
blood at night. The first peak of creativity occurs before 
midnight and the second peak is near morning. From 
the results of the survey in the field it was found that 
respondents who had semi-permanent boarding houses, 
almost all of them used mosquito nets obtained from 
Kairatu Community Health Center, while respondents 
who owned stone / wall houses generally used mosquito 
repellent in electric preparations, spray, burn and 
topping.

The significant effect of using insecticide-treated 
bed nets is in accordance with the results of a study 

conducted by Jambulingan in India that since the use 
of insecticide-treated bed nets, 74.5% - 76.6% of the 
respondents observed were less frequently smoked by 
mosquitoes and there was a decrease in malaria incidence 
of 7.2% -32.1%.

The results of research conducted by Husin (2014) 
at the Sukamerindu Community Health Center, Sungai 
Serut Subdistrict, showed that someone who slept 
without mosquito nets at night had a risk of being infected 
with malaria 5.8 times greater than people who slept 
using mosquito nets at night.(9) The results of this study 
are also in line with the findings of Munawar (2014) in 
Sigeblog Village, Banjar Negara Regency, Central Java, 
that people who slept without mosquito nets at night had 
an infection risk of 8.09 times greater than those who 
slept using mosquito nets at night.(10)

The Use of Mosquito Repellents

The results of data analysis showed that the habit of 
not using mosquito repellent was a risk factor for malaria 
incidence with OR = 19.00, meaning that someone who 
did not use mosquito repellent was 19 times more likely 
to be infected with malaria. The use of mosquito repellent 
is mostly done by the community because it can be 
obtained at cheap prices, can be used easily (practically) 
at a price, and can prevent direct contact between the 
human body and mosquitoes for 4-10 hours. The survey 
results in the field show that respondents who work 
as fishermen, farmers, and housewives generally use 
mosquito repellents that are burned and drugs applied 
to the skin, which can protect from mosquito suction for 
4-10 hours. Meanwhile, government officials, traders and 
entrepreneurs generally use spray and electric mosquito 
repellent, which can protect them from mosquito suction 
for 8 hours.

This research is also reinforced by the results of 
the study of Hadi (2013) which states that people who 
use mosquito repellent have a 2.5 times lower risk than 
people who do not use mosquito repellent.(11) The results 
of this study are also in line with the findings of Santy 
(2014) in Sungai Ayak Village 3, that people who did 
not use mosquito repellent were 2.17 times more at risk 
of being infected with malaria.(12)

Conclusion
Based on the results of the study it can be concluded 

that behavior does not use mosquito repellent, not using 
mosquito nets when sleeping at night and doing activities 
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outdoors at night is a risk factor for malaria incidence 
in Kairatu, SBB, Maluku, Indonesia. Therefore efforts 
to use mosquito nets, use of mosquito repellent and use 
protection when going out at night should always be 
maintained and improved.
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Abstract
Basically, social health is more than just prevention of social problems and mental illness. Being socially 
healthy means increased degree of happiness including sense of belonging and concern for others. 
Many literature evidences show that social capital contributes to the development, especially to poverty 
alleviation. Nevertheless, the fact of how development actor can strengthen social capital is rarely studied. 
This article explained social capital strengthening strategy developed by a pesantren, or Islamic boarding 
school, located in Sumberpucung, Malang Regency, as a part of development program through community 
empowerment. This research explored and discussed the theme of strategies and ways done by Pesantren 
Rakyat Sumperpucung in maintaining social capital as an investment form of sustainable community 
empowerment. This research was carried out by qualitative method to find the theories which was based 
on the data which had been collected from the fields, or commonly called as grounded theory. The strategy 
done was an integrative model known as Pancarukun Pesantren Rakyat, namely Jagong Mathon, Celengan, 
Ngaji Ngluruk, Lumbung Pesantren Rakyat, dan Fatehah-an. Pancarukun Pesantren Rakyat was the 
implementation and strategy of social-cultural-religious networking strengthening in enhancing harmony 
and cooperation between Pesantren Rakyat and society (read: santri). The applied strategy was proven 
to be able to strengthen the spirit of togetherness and cooperation consistently between the two parties. 
Pancarukun was a creative initiative of the pesantren together with the community to solve problems in 
various sectors such as economics, agricultural and livestock development, education, congregation, cultural 
arts, and others. 

Keywords: Social health, Social capital strengthening, Pesantren, Sustainable empowerment

Introduction 
Basically, social health is more than just prevention 

of social problems and mental illness. Being socially 
healthy means increased degree of happiness including 
sense of belonging and concern for others.(1) Therefore 
togetherness with others, especially those that are 
directly related to daily life is very important in an effort 
to improve public health socially. One activity that 
provides an atmosphere of togetherness is community 
empowerment.

The implementation of community empowerment 
model in the development is the appropriate way to 
provide a policy impetus in solving existing problems, 
especially at the micro level. There are a lot of evidence 
in the literature that social capital-based empowerment 
contributes to the development, especially regarding 
poverty alleviation.

Seferiadis, et al.(2) stated that in various countries, 
social capital really contributes to poverty alleviation 
at the micro level. He proved it based on theoretical 
and empirical analysis in the sector of micro credit, 
agricultural production and marketing, environmental 
protection, and knowledge networks related to 
productive social capital. Seferiadis, et al. also proposed 
four mechanisms to strengthen social capital, among 
others are structural opportunities to meet, know-how 
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of ‘social interaction, sense of belonging, and ethos of 
mutuality. The research done by Seferiadis was initially 
started from the assumption that social capital was a 
complex concept and its strengthening efforts do not 
always give the expected results: it might be different 
because it depended on the context of the community. 
Then, he described strengthening social capital as part 
of development initiatives, as well as a mechanism that 
triggers different combinations of social capital and in 
different contexts.

“We found that social capital is a complex 
concept and that strengthening of social capital 
will not necessarily result in positive outcomes. 
This has important implications when trying 
to instrumentalize social capital for poverty 
alleviation because different combinations of 
the components of social capital lead to different 
outcomes, in a context-dependent manner. The 
third part of this paper on facilitation of the 
production on social capital should be seen 
against this background. In this part, we provided a 
review of mechanisms described as strengthening 
social capital as part of development initiatives, 
mechanisms which are triggering different 
combinations of social capital and in different 
contexts.”(2)

Stefan Loå’s research(3) conducted on five villages 
in Karnataka India and proved that the influence of 
civil society, in this case is local NGO, can increase 
the productivity of the community which is done 
collectively. The villages initially did not have structural 
social capital which made them passive in taking 
independent actions in productive activities. However, 
when they were driven by external agents, in this case 
local NGO that provided structural social capital input, 
mutual cooperation and productivity has increased. 
The assertion made by Neelmani Jaysawal(4) stated 
that the concept of a welfare state is often far behind 
in response to increasing individual needs, the role of 
civil society becomes very important. The role that he 
described was “it provides ‘networks of engagement’ 
within which reciprocity is enforced”. Therefore, 
according to Jaysawal, social capital is the foundation 
for grassroots democracy because it brings integration 
among members of the community. People interact and 
share values   between them so as to increase their socio-

political awareness.

In the context of the pesantren (Islamic boarding 
school) community, with a dual function as educational 
and social institutions, it has been proved to be able 
to involve themselves in constructing communities 
through the empowerments that have been carried out. 
One of them is Pesantren Rakyat Sumberpucung in 
Malang Regency which since its establishment in 2018 
its management and development has focused on social 
capital-based community empowerment. The mission is 
to provide free education which still maintains quality 
services. Anwas reported that the main target of the 
pesantren is street children, children from poor families, 
including ex-prostitute families, as well as communities 
around pesantren(5). The interesting things about this 
pesantren are the learning concept is developed based 
on the knowledge and skills mastered by santri (students 
of pesantren) and carried out in flexible, free, and 
cheap way, and based on the principles of togetherness. 
Whereas,the santri are people who live in Sumberpucung 
Village who have knowledge and skills about livestock, 
agriculture, crafts, arts, and religion. Santri kalong, the 
name for the villagers involved in the pesantren, are 
required to teach the skills to other residents in need. 
Pesantren Rakyat also develop a shared learning pattern. 
There are shared rules that anyone who have certain skill 
should teach the skill to who have not been able to, and 
those who are well-off to help those in need(6).

Method
This research was carried out on in Pesantren 

Rakyat Sumberpucung, Malang Regency, East Java. 
This research was done quantitatively to find the theory 
which was based on the data collection in fields, or 
commonly called as grounded theory. This Research 
was guided by interview guide(7) to answer “what are 
the strategies to maintain social capital as sustainable 
community empowerment strengthening in Pesantren 
Rakyat Al-Amin Sumberpucung, Malang Regency.”

The data were collected through: (a) semi-structured 
interview to the village stakeholders, and (b) in-depth 
interview to santri kalong, or pesantren practitioner. 
The researcher proposed a series of question which 
were focused on the social closeness in maintaining 
social capital as an investment in sustainable community 
empowerment in pesantren, also strong social and 
organizational management (civil society). During 
data collection, the result of interview and focus group 
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discussion was recorded and verbally transcribed. To 
determine data reliability, the researcher listened to 
each recording while reading the transcript to check any 
mistake in the transcription. There was no obstacle in the 
transcription process. The data analysis and processing 
techniques used content analysis as recommended by 
Klaus Krippendorff with the following components and 
steps: unitizing data that can be chosen as a research 
source, sampling from various information and data 
sources; reducing, inferring, analyzing, and narrating or 
describing and presenting data that has been analyzed 
and assessed for later also narrated as a conclusion and 
research results.

Findings & Discussion
In its history, the understanding of pesantren has 

evolved and undergone changes based on the needs 
of the community as an object of the two functions of 
pesantren: educational and socio-religious institutions. 
The changes referred to are very basic and usually 
practical. If in the past, the community came to the 
pesantren to just learn the Quran and study Islam, 
now it is added by taking the formal education level to 
obtain the legality/certificate to get a job. Furthermore, 
community needs towards pesantren lead to economic 
projection which is a fundamental need. It is because 
pesantren, as illustrated by Marzuki Wahid, is a living 
discourse. As long as there is a will, the discussion about 
pesantren will always be interesting, fresh, actual, and 
not easy”(8). One of the most interesting things from 
pesantren, according to Marzuki, is that even though it 
is multidimensional, it is very self-defensive in facing 
challenges outside of itself(8). For example, even though 
pesantren are known as the most traditionally possible 
institutions in Indonesia, but because of their character, 
they have the most powerful survival mechanism in 
facing the onslaught of world modernity. Therefore, it 
is not uncommon for people to see pesantren as the best 
alternative choice in facing life’s challenges. This fact is 
reflected in the view of Abdurrahman Wahid (Gus Dur), 
quoted by Abdurrahman Masud:

“The idea of cultural preservation is reflected in 
pesantren’s intellectual tradition. The lessons offered 
here are in the form of universal literature which is 
maintained and transmitted from one generation to the 
next, and directly related to the unique concept of the 
kyai leadership. The contents of the teachings, in the 
form of ancient books (seen from a modern perspective) 
clearly promise the continuity of the right tradition 

or al-qadimi ash-shalih, and maintain the religious 
knowledge which have been widely certified to Islamic 
society by great scholars in the past”(9). 

In addition, the learning process which is full 
of togetherness, egalitarianism and acceptance is an 
interesting side of the richness owned by pesantren. 
The togetherness values with the nuances of acceptance 
learning further position pesantren as an institution that 
moves in the assumptions of from and for the sake of 
society. Thus, the community can learn and process 
together with a belief that pesantren is a local institution 
which has a bond of togetherness, which has become 
the strength of pesantren throughout the history of its 
journey.

“Pancarukun” as Social Capital Strengthening 
Strategy in the Empowerment

Pesantren Rakyat had the main goal to “achieve 
the Islamic moral and dawah of Ahlussunnah wal 
Jama’ah, especially for marginalized people so that their 
lives could be improved and prosper”. In the process 
of managing it, they tried to provide free but quality 
education services with the main target of street children, 
children from poor families, including families of former 
prostitution workers, as well as communities around 
boarding schools. All students who were willing to study 
at pesantren were free of tuition fee. As the statement of 
Abdullah Sam as a boarding school caretaker, initially 
all operational costs were spent from Abdullah Sam’s 
payment when he preaches. In its progress, some parties 
have given voluntary contributions. Each of these 
donations was recorded, including expenditure records 
so that the use of the donation funds could be accounted 
for. In addition, Pesantren Rakyat also developed a 
shared learning pattern. There was a rule that anyone 
who has certain skill should teach the skill to who have 
not been able to, and those who are well-off to help those 
in need(6).

Figure 1. The categories of santri and relation which is 
developed(6)
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In its development, there were many communities 
who had initiative to create “creative” community in 
various sector such as economy, agriculture and livestock 
development, education, Quran recitation group, cultural 
art, and many more. Economy factor created numerous 
business from the community to trade, make handicraft, 
produce brick, and so on. In agriculture and livestock 
sector, there was an effort to plant on vacant lot around 
the house and by the road, make rabbit, bird, and goat 
farm, and many more.

For institutional continuity, Pesantren Rakyat has 
developed a strategy to strengthen social capital as a 
sustainable investment with an integrative model in 
community empowerment (santri). This integrative 
model was called “Pancarukun” of Pesantren 
Rakyat, namely Jagong Mathon, Celengan, Ngaji 
Ngluruk, Lumbung Rakyat Pesantren, and Fatehahan. 
Pancarukun Pesantren Rakyat was an implementation 
and strategy to strengthen social-cultural-religious 
network in strengthening harmony and cooperation 
between Pesantren Rakyat Al-Amin and the community 
(read: santri). The applied strategy was proven to be able 
to strengthen the spirit of togetherness and consistent 
cooperation between the two parties.

Conclusion
This research explored and discussed the theme 

of the strategies and methods carried out by Pesantren 
Rakyat Sumberpucung in maintaining social capital 
as a form of sustainable community empowerment 
investment, in order to improve public health socially. 
The form of the strategy done was an integrative 
model known as the Pancarukun of Pesantren Rakyat, 
namely Jagong Mathon, Celengan, Ngaji Ngluruk, 
Lumbung Rakyat Pesantren, and Fatehah. Pancarukun 
Pesantren Rakyat was an implementation and strategy 
to strengthen social-cultural-religious networks to 
strengthen harmony and cooperation between Pesantren 
Rakyat and the community (read: santri). The strategy 
applied was proven to be able to strengthen the spirit 
of togetherness and consistent cooperation between 
the two pasrties. Pancarukun is a creative initiative 
of pesantren together with the community to solve 
numerous problems in various sectors such as economy, 
agricultural and livestock development, education, 
congregation, cultural arts, and so on.
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Abstract
Introduction-Dental caries in disabilities children has a significant effect on their quality of life. Assessment 
of quality of life related to oral health needs of children specifically based on perceptions of parents. This 
assessment involves four domains, namely oral disease, functional disorders, emotional health disorders, 
and social welfare disorders. Analyze the relationship between dental caries and oral health related to 
quality of life in disabilities children. Method-Assessment of dental caries using the DMFT index, while 
the assessment of quality of life using a questionnaire instrument. Analysis-Data analysis was performed 
using the Spearman correlation test. Results-It was found that there was a significant relationship between 
dental caries and oral health related to quality of life of children with disabilities (r=-0.335, p-value=0.035). 
Conclusion-Dental caries in children with disabilities has a negative impact on oral health related to quality 
of life including oral and functional disorders, but has no effect on emotional health and social welfare.
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Introduction
Children with disabilities including people with 

disabilities are one of the human resources of the 
Indonesian people whose quality have to be improved 
so that they can have a role, not only as objects of 
development but also as subjects of development. 
WHO estimates the number of children with disabilities 
in Indonesia is around 7-10% of the total number of 
children(1). A cross-sectional study conducted in India 
found that the overall prevalence of dental caries in 
children with disabilities (mental retardation, autistic 
disorders, down syndrome, cerebral palsy, etc.) aged 6 
to 40 years was around 76%(2). The prevalence of dental 
caries between children with disabilities and normal 
children has very little difference, but dental disease in 
children has more disabilities that have not been dental 
treatment(3). 

 Dental caries status of children with disabilities 
in Manado YPAC SLB was in the moderate category 
with 4.4 DMFT index.(4) Previous research concluded 
that children with disabilities had a higher caries 
prevalence and had not fully coverage about the dental 
needs compared to the general population in the same 
age group(5). Most of the children with disabilities at 
elementary school level at SLB in Semarang showed 
that 77% suffered from dental caries(6). Preliminary 
study conducted at January 2017 in Surabaya Optimal 
Kenjeran SLB BC was known that students with 
disabilities were 100% experiencing dental caries and 
had never done dental treatment. 

Dental caries is a common dental problem in 
Indonesia. Dental caries is a dental disease that is not 
considered by the public, even though if it is not treated, 
this disease can cause pain, infection, tooth mobillity 
and eventually tooth loss(7). Poor oral health such as 
periodontal disease, dental caries, gingivitis, xerostomia, 
and other oral diseases in disabilities children have a 
significant effect on their quality of life(8). This can cause 
difficulties when eating, talking, pain, sleep disturbances 
and losing a day at school(9). 

Mashoto et al.(10) stated that oral health status is 
closely related to quality of life. Oral health is an integral 
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part of public health and has a significant influence on the 
quality of life of adults, parents, children, adolescents and 
families. Dental caries has a broad impact on quality of 
life disorders, including limited dental function (difficulty 
chewing, mouth odor and disturbed digestion), physical 
disability (unsatisfactory diet, avoiding certain foods, not 
brushing teeth), complaints of pain every time chewing 
food, pain, headache, pain), psychic discomfort (feeling 
inferior, suffering and worrying), and psychic disability 
(disturbed sleep, difficulty concentrating and feeling 
ashamed)(11),(12). The concept of Oral Health Related 
Quality of Life (OHRQoL) is very important to promote 
oral health care. The impact of dental caries when the 
DMF-T score is high, can be associated with impaired 
quality of life due to the inability of the mastication 
process, as well as sleep and disturbed concentration 
caused by toothache suffered by individuals both adults 
and children.(13),(14),(15)

The impact of oral disease on caregivers and families 
is important to measure the assessment of OHRQoL in 
children.(16) OHRQoL is used to measure the impact 
of both functional and psychosocial oral disorders.
(17) OHRQoL is very helpful when studying various 
diseases and disorders in a multi-dimensional manner, 
including symptoms, physical function, emotional and 
social-being.(18) 

Assessment of the quality of life in children 
disabilities is based on parent perceptions related to how 
much impaired their child’s quality of life and normal 
activities are as a result of dental health. This assessment 
involves four domains, namely oral disorders, functional 
disorders, emotional health disorders, and social welfare 
disorders. Thus, the questionnaire used to measure the 
quality of life of children with disabilities uses several 
instruments of children’s quality of life that have 
been developed previously, namely ECOHIS, SOHO-
5, OHRQoL-C5, COIDP, COHRQoL, and P-CPQ.
(16),(19),(20),(21),(22). P-CPQ is an instrument to assess the 
quality of life related to dental and oral health based 
on the perception of parents/caregivers, especially in 
parents who have disabilities children.(21),(22)

It is important to analyze the correlation between 
dental caries and oral health related quality of life in 
children with disabilities at Optimal SLB-BC, Kenjeran, 
Surabaya.

Method
This research used cross-sectional design. The 

population were all children with disabilities and their 
parents of all students in Optimal SLB-BC, Kenjeran, 
Surabaya. The sample size were 40 children, selected 
by simple random sampling. Data of dental caries were 
collected using DMFT instrument, while data of oral 
hygiene were collected using questionnaires. Data were 
analyzed using Spearman rank test.(23)

Findings
The majority of dental caries categories was low 

(67.5%). Based on this table illustrates that many 
children with disabilities experience dental caries in 
their oral cavity, especially in permanent teeth. 

Table 1. Distribution of dental caries

Dental Caries Frequency Percentage

Low
Moderate
High

27
7
6

67.5
17.5
15

Table 2. Mean and standard deviation of oral 
health related to quality of life  

Variable Mean SD

Quality of Life 38.000 1.0598

Table 2 shows that the quality of life related to 
dental and oral health was low. 

Table 3. The results of Spearman rank test

Variable r p-value

OHRQoL - 0.335* 0.035

The p-value of Sperman rank tes was 0.035 and 
the correlation coefficient (r) was -0.335 (There was 
a significant relationship between dental caries and 
OHRQoL of children with disabilities. The relationship 
was a negative direction (the higher dental, the lower 
OHRQoL, and vice versa). 

Discussion
Children with disabilities are children who 

experience physical and/or mental barriers that interfere 
with their normal growth and development that require 
special treatment.(24) SLB (extraordinary-school) is a 
school who are responsible for carrying out education 
for children with disabilities.(24)
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Based on the results, the majority of children with 
disabilities were aged 7-14 years and male. This is in 
line with the research of Duddu et al.(25) that the majority 
of the sex of children with disabilities are men with a 
age of >13 years. The majority of parents take the last 
level of high school. In accordance with Liu et al.(26), 
the last education of parents is in the middle or high 
school level. Mothers with higher education have better 
knowledge about oral hygiene practices. 

In this study it was found that the majority dental 
caries conditions was the low category. Dental caries, 
tooth loss, periodontal disease and malocclusion are 
indicators of bad oral health for disabilities children. 
Among all oral diseases, dental caries are most 
commonly found in children with disabilities.(27) The 
intensity of dental caries in children with disabilities 
has a lower value than healthy children.(28) Dental 
caries is a dental hard tissue disease that can affect the 
enamel layer, dentin, cementum, which is caused by 
the metabolic activity of microorganisms. The caries 
process causes bacterial invasion and pulp death and the 
spread of infection to the periapical tissues which can 
cause pain.(29) 

Factors causing dental caries in children with 
disabilities, due to poor levels of oral hygiene and lack 
of skills in brushing their teeth. Prevention of dental 
caries requires adequate education and motivation for 
children with disabilities and their parents. Caries in 
the first permanent molars as well as bad habits and 
malocclusion, are more commonly seen in children 
with disabilities than in healthy children.(28) Severe 
dental caries conditions in disabilities children can cause 
pain and difficulty eating. Dental caries of disabilities 
children has a negative impact on their OHRQoL.(30)

Perspectives Health-related quality of life is very 
helpful when studying various diseases and disorders 
in a multi-dimensional manner, including symptoms, 
physical function, emotional and social-being.(22) 
OHRQoL measures both functional and psychosocial 
oral disorders.(17) 

Research on OHRQoL in children was developed 
to measure the impact of oral and orofacial conditions 
on functional, emotional, and social welfare of children 
of various ages and developmental differences.(17) In 
the mouth disorder domain of children disabilities often 
complain of bad breath, pain in the teeth/mouth and 
lips, when eating often experience food that is stuck in 

the mouth and tucked in the teeth. In line with report of 
Abanto(31) that is pain in teeth, lips and jaw, and difficult 
to drink hot or cold drinks. Poor child’s mouth condition 
with many caries in the mouth can cause pain in the 
teeth, mouth or jaw.(32) Oral disorders that were obvious 
to their children were bad breath and bleeding gums.(33) 

Disabilities children often have difficulty chewing 
food, breathing through the mouth, takes a long time to 
chew food, even they often experience trouble sleeping. 
The impact of oral diseases such as tooth loss can affect 
the ability of mastication, which has an impact on their 
quality of life.(34) Parents report that their children often 
experience functional oral disorders such as spontaneous 
toothache when exposed to hot/cold temperatures, 
difficulty in chewing food, sleep difficulties and lack of 
nutrition.(35)

Parents of disabilities children state that their 
children often do not attend school and do not want to 
talk with friends or others. Their parents also said that 
their children were never ashamed to smile if they were 
among their friends or others. This is due to the condition 
of dental caries in their child’s oral cavity. Disabilities 
parents report that their children’s overall well-being is 
not affected by oral conditions and is largely influenced 
by their level of disability, not by their oral health 
conditions.(31) 

According to Cardoso(34) dental caries can cause 
loss of work days, school days or loss of other activities. 
Dental and oral diseases greatly affect academic and 
school achievement. Some domains about physical well-
being, psychological well-being and social environment, 
etc. show that disabilities children with severe motor 
function impairments are more likely to have a poor 
quality of life in physical well-being. Their parents have 
more stress levels to report the poor quality of life of 
their children.(36) 

The result of this study shows that dental caries is 
significantly correlated with OHRQoL of children with 
disabilities. The presence of dental caries in the oral 
cavity in children with disabilities affects the OHRQoL.
(31),(37),(38). Oral health has an effect on quality of life, 
although the psychological and social aspects of a person 
life are not related to their oral health status.(39)

Disorders that often occur due to dental caries that 
are not treated are decreased appetite, difficulty chewing, 
difficulty eating some food and drinking hot/cold, weight 
loss caused by reduced food intake, difficulty sleeping, 
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changes in behaviour and impaired learning activities.
(40) The higher prevalence of dental caries and poor oral 
hygiene had a negative impact on OHRQoL children 
with autism.(41) 

Conclusion
There is a significant relationship between dental 

caries and oral health related to quality of life of children 
with disabilities. 
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Abstract
An earthquake measuring 7 on the Richter Scale struck West Nusa Tenggara, and caused many casualties, 
property losses, damage to community facilities, suffering and psychological problems. Hundreds of people 
died and many were buried in the ruins of buildings, buildings and houses of worship. Hundreds of people were 
injured and thousands of houses were damaged and living in the refugee camp. Team of Health Polytechnic 
of Surabaya held a Community Service, entitled Trauma Healing in the Earthquake Disaster Emergency 
Response Phase, in Lombok in August 2018. The purpose of this service was to apply trauma healing during 
the emergency response phase of the earthquake in Lombok in August 2018. The location of trauma healing 
services was focused in the Pamenang Sub-District and Nipah Sub-District. Implementation time was 11-17 
August 2018. This team was based on the base camp at the Health Polytechnic of Mataram. The number of 
healing trauma team members was 7 health professionals. Among the victims who were the hardest hit were 
children. They witnessed his home, school, mosque and mosque being destroyed badly. Children desperately 
need physical recovery, health services and psychological assistance. The outputs of this activity were: 1) 
There were several trauma healing models for victims, especially children; 2) publication of online media; 
3) Commitment documents.
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Introduction
Background

Disasters are events that can cause damage and loss 
to both material, psychiatric disorders and casualties. 
Sources of Disasters come from nature and non-nature, 
namely humans themselves. The understanding of the 
disaster is contained in the explanation of RI Law No. 
24 of 2007 concerning disaster management, stating that 
disasters are events or a series of events that threaten and 
disrupt people’s lives and livelihoods caused by natural 
factors and / or non-natural factors as well as human 

factors so resulting in human casualties, environmental 
damage, property losses and psychological impacts (1).

Natural disasters originate from natural events while 
non-natural disasters come from non-natural. Natural 
disasters caused by natural activities that occur naturally 
or according to cycles as well as human actions, there 
are predictable such as volcanic eruptions and there 
are also those that occur suddenly like landslides, flash 
landslides, hurricanes, while non-natural disasters are 
caused by social, economic, disease outbreaks and 
understanding differences between humans, for example 
the outbreak of bird flu virus, student fighting, war and 
so on(2).

Community service is based on the results of research 
by Hery et al, entitled Vulnerability and Capacity as a 
determinant of Disaster Risk Mapping in Families Who 
Experienced Maternal and Child Health Problems. This 
research has been published in international journals. 
This research product is a disaster risk instrument for 
children under five years of age, which has received 
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recognition from kemenkumham through certificate 
no EC00201802909, dated February 7, 2018(3). This 
community service was designed as a community service 
activity in the form of Trauma Healing in the Earthquake 
Disaster Emergency Response Phase in Lombok in 
August 2018. West Nusa Tenggara, especially Lombok, 
was chosen as the location of the service, given the many 
casualties, both lives, property and the large number of 
refugees in various camps.  

This activity be carried out by the Health Care team 
of Health Polytechnic of Surabaya in collaboration with 
the Health Care team of Health Polytechnic of Mataram 
and related agencies in NTB Province. This activity was 
in the form of trauma healing with several models of 
activities that seek to alleviate the burden of suffering 
for victims, especially for children

Purpose

The general purpose of this service was to do trauma 
healing in the earthquake disaster emergency response 
phase in Lombok, West Nusa Tenggara Province, in 
August 2018, especially for children, productive age and 
the elderly affected by the disaster.

Method
The method used was divided into 3 activities, 

namely:

1. Activity 1: apply to the field in the form of trauma 
healing to affected communities, especially children.

2. Activity 2: signing of the MOA commitment 
together with the Ministry of Health Ministry of Health 
in trauma healing to affected children.

3. Activity 3: follow-up plan, publication and report 
on the results of activities. The next step is to complete 
the administration and evaluation of activities.

Findings 
In the implementation of trauma healing community 

service activities, the earth quake disaster in Lombok was 
divided into several activities, namely the preparation, 
implementation and evaluation of the final report. The 
location of this trauma healing service was focused in 
the Pamenang Sub-District and Nipah Sub-District. 
The time for the implementation was 11-17 August 
2018. The base camp was at the Health Polytechnic of 
Mataram. The number of healing trauma team members 

was 7 health professionals. 

Basic data

The number of victims died in Pemenang district 
as many as 80 people with details of Pemenang Timur 
Village as many as 11 people, 31 Pemenang Barat 
Village, Malacca Village = 23 people; Manggala Village 
= 4 people; Gili Indah Village = 11 people (Primary data 
from the Puskesmas Pemenang Center as of 12 August 
2018).

The number of refugees in Pemenang sub-district 
was 7224 families or 37,514 people. There were 2 posts 
that had trauma healing interventions, namely the Block 
A main command post and the Gili Air command post. At 
the Block A evacuation post, there were 293 people. Of 
these 293 people aged children (toddlers, kindergarten, 
elementary and under junior high school as many as 57 
people, 16 men and 21 women). At Gili Air Command 
Post there were 530 people, while the age of children 
is 45 people. Among the victims who were the hardest 
hit were children. They witnessed his home, school, 
mosque and mosque being destroyed badly. Children 
desperately need physical recovery, health services 
and psychological assistance. In the implementation 
of trauma healing community service activities, the 
earthquake disaster in Lombok was divided into several 
activities, namely the preparation, implementation and 
evaluation of the final report.   

Preparation

The preparation stage for this community service 
activities included: briefing and debriefing from the 
Director of the Surabaya Ministry of Health Poltekkes, 
coordination meeting of team members, division of 
tasks, preparing equipment, logistics and assistance as 
well as drafting voluntary donations from each study 
program.

Implementation Phase

At this stage the team departed to NTB, by the 
Director of Health Polytechnic of surabaya, on 11 
August 2018. Volunteer teams departed through the air. 
Arriving at the Health Polytechnic of Mataram at 21.00 
WITA. Then stay in Health Polytechnic of Mataram for 
briefing, preparation and signing of the MoA between 
the Director of the Health Polytechnic of Surabaya 
(drg. H. Bambang Hadi Sugito) and the Director of 
Health Polytechnic of Mataram (H. Awan Dramawan, 
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S.Pd., M.Kes). The MoA contains the mutual synergy 
cooperation. The MoA contained 3 things, namely 
International Community Service; Higher Education 
Research Collaboration and Scientific Publication 
Cooperation.

On the second day (12 August 2018), the activity 
began with a coordination meeting with the Health 
Polytechnic of Mataram. Results: will establish a post 
in Pemenang Sub-District, divided into 2 shifts. Then 
report to the post about the Health Polytechnic volunteer 
team coordinating with midwife Sri Ikhlas and the Head 
of Pamenang Health Center as the team that was BKO 
right. The team’s work area was in the Pamenang and 
Nipah, which lacks volunteers. Together with Midwife 
Sri Ikhlas, combing and orienting the area to the Nipah 
Health Center, built the coordination with the Handini 
midwife. The trauma healing team identified the needs 
needed urgently by the community, including medical 
equipment, medicines, tarps, blankets. Technical 
activities help treat other (non-medical) volunteers who 
were sick.

Activities on the 2nd day began with packing 
assistance based on the needs of refugees and health 
center. One team distributed logistics to 8 health center 
and one team provided trauma healing and medical 
services in the refugee camp of the Main Post in 
Pemenang.

The trauma healing activity that was carried out gave 
trauma healing to the children around the refugee tent 
in front of Pemenang sub-district office. The number of 
children given trauma healing was around 55 children. 
Children were very enthusiastic about participating in 
trauma healing activities. The residents and parents of 
the children were grateful because with these activities 
their children were cheerful again and looked very 
happy. Furthermore, providing psychological assistance 
to affected people including pregnant women and 
postpartum mothers in refugee camps. Providing medical 
services in refugee tents.

After doing trauma healing, evaluation and planning 
were always done for the next day. The activity on the 
14th of Agenda 2018: Joining another volunteer team at 
the Nipah Health Center to conduct sweeping and service 
to the refugee camp in Klui. Giving trauma healing to 
children around the evacuation tent in Klui Hamlet, 
Malaka Village. The number of children was around 
30 children. Children were very enthusiastic about 

participating in trauma healing activities. The parents of 
the children were thankful that with these activities their 
children were cheerful and looked very happy. So far 
they had received assistance still focusing on physical 
health and food ingredients. Providing psychological 
assistance to residents including pregnant women, health 
services including general health checks, toddler health 
services and examination services for pregnant women. 
The trauma healing team continued the health service at 
the Nipah health center and visited the wound care in the 
refugee camp.

Activities on the 3rd day (15th August 2016): 
Together with nurses of Gili Air Health Center 
conducted sweeping and service on Gili Air Island. 
Giving trauma healing to children on Gili Air Island, 
Malaka Village. The number of children was around 
30 children. Children were very enthusiastic about 
participating in trauma healing activities. The parents of 
the children were thankful that with these activities their 
children were cheerful and looked very happy. So far 
they had received assistance still focusing on physical 
health and food ingredients. Providing psychological 
assistance to residents including pregnant women, 
mothers and mothers after breast surgery, health services 
including general health checks, toddler health services 
and examination services for pregnant women, maternal 
sores and postoperative breast care treatments.

In the afternoon handed over trauma trauma 
healing and medical medicines to the Nipah Health 
Center. Handover of data on the activities of the Health 
Polytechnic of Surabaya team to Midwife Handini, as 
well as saying goodbye. The team returned to Mataram 
to hold a daily evaluation meeting and coordinate further 
activities.

Activities on the 4th day (August 16, 2018): 1) 
presentation and evaluation at the Directorate of Health 
Polytechnic of Mataram, 2) discussion on the activities 
of the Health Polytechnic of Surabaya volunteer team, 3) 
discussion of follow-up activities.

Evaluation Stage

Evaluation included evaluation of process and 
results. Evaluation of process showed that the activities 
of the trauma healing team were very important and 
beneficial for the community. Capacity building was 
needed for the volunteers so that they will had better 
resilience and capability. Evaluation of results was done 
by referring to the achievement of the stated goals. There 
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were three achievements, namely: 1) the implementation 
of several trauma healing models; 2) publication; 3) 
commitment documents.

Discussion
This community service activity is a follow-up of the 

results of the study. This community service is based on 
the results of research by Hery et al, entitled Vulnerability 
and Capacity as a Determinant of Disaster Risk Mapping 
in Families who Experienced Maternal and Child Health 
Problems. This research has been published through 
international journals(3). This community service was 
designed as a community service activity in the form of 
Trauma Healing in the Earthquake Disaster Emergency 
Response Phase in Lombok in August 2018(4).

The trauma healing activities carried out in Lombok 
include: inviting children to play (gobaksodor, delikan, 
marbles racing competitions, crackers, betengan, etc.), 
along with other volunteers to design flag ceremony 
activities before the seventeenth August, provide 
psychological services for refugees, invite storytelling. 
Psychological assistance activities for residents, 
psychological services to pregnant women, mothers to 
breastfeed post-breast surgery and the elderly. Helping 
to provide health services including general health 
checks, toddler health services and examination services 
for pregnant women, maternal sores and postoperative 
breast care treatments(4).

The community welcomed this trauma healing 
service. This shows that disaster victims need activities 
to reduce the psychological burden of a disaster. Very 
affected children become victims of this disaster. They 
need psychological recovery to get rid of the trauma

Conclusion 
Sufficient and continuous time is needed to restore 

the psychological condition of the earthquake victims. 
Especially for children, pregnant women, breastfeeding 
and the elderly. They need not only physical assistance, 
but also psychological recovery. Psychological 
recovery makes them able to rise again to build new 
hope. The outputs of this activity were: 1) There were 
several trauma healing models for victims, especially 
children; 2) publication of online media; 3) Document 
of commitment to participate in emergency response 
activities in NTB.
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Abstract
RSIJ Cempaka Putih has currently adopted a work management system through training development 
programs for nurses which entail competency-based mechanisms instrumental in their professional 
performance. However, for the most part, it has not necessarily resulted in positive employee outcomes, 
ultimately posing the likelihood of a sharp decline in nurses’ work performance. To address such predicament, 
we tap into a simulation-based system dynamics model that enables us to model the relationship between 
the elements that contribute to the effect of a training development program on nurses’ work performance. It 
is essential to unlock these elements (e.g., intrinsic motivation, individual competency and ability to work) 
to identify what influences nurses’ behavior and the causal relation and to look at some policies appropriate 
for improving their performance. The result of the modeling using historical data shows that a long-term 
training program indicates a decline in nurses’ behavior and their performance, in turn. In contrast, the result 
of simulation-based modeling leads to a significant increase in nurses’ performance insofar as there is a 
substantial improvement of policy on average nurse training hours that conform to that of HPMI (Indonesian 
Nurse Manager Association). Alternative policies would include: (a) the increase in training hours; (b) the 
improvement of nurses’ motivation; and (c) the improvement of nurses’ ability to work. To settle on optimal 
performance among nurses at RSIJ Cempaka Putih, it is highly recommended that these policy categories, 
which serve as the key parts of operational excellence, be combined and be applicable to each individual 
nurse. In such scenario, nurses’ performance is predicted to gain a stellar increase within the next five 
years. The path the simulation-based system dynamics model sets the nurses on has a big impact on their 
performance—allowing them to explore where they are, where they need to be and how they are going to 
get there. 

Keywords: performance, system dynamics, motivation, competency
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Introduction
Jakarta Islamic Hospital (RSIJ) “Cempaka Putih” 

gained a plenary or five-star accreditation from KARS 
(Hospital Accreditation Commission) standard 2012 
on August-5, 2016. This achievement is owing to the 
participation and support from its entire elements of 

resources including the human resources, one of which 
is the nurses as the largest work group whose role is 
pivotal to the implementation of such standard. 

Nurses assume vital roles and a strategic position in 
a health care system given their functions at all levels of 
the care continuum and twenty-four hour nursing care 
as one of the distinctive hallmarks of inpatient care. It 
is, therefore, essential to put a great emphasis on the 
need for performance improvement, planning and daily 
routine that shifts from vocational habits to professional, 
independent nursing practices highly integrated with 
other medical personnel in hospitals. 

DOI Number: 10.5958/0973-9130.2019.00563.2 
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According to the Law of RI.No.44/2009, education 
and training of human resources in order to improve the 
ability in providing health care services is one of the 
basic functions of hospitals(1), much like what Allah 
says in the Quran; “Call (the pagans) to the path of your 
Lord through wisdom and good lesson and reason with 
them in the best manner”-An-Nahl, 16:125.(2) This verse 
closely pertains to those who engage in education and 
training development. Allah expounds in very clear 
terms the distinct concept of individual development 
and growth through wisdom. Wisdom implies that one 
undergoes individual training and development through 
discretion, intelligence, capability and conformity to the 
requirements of the occasion with the aim of fostering 
his competence and technical ability in fulfilling his job 
responsibilities. 

HPMI (Indonesian Nurse Manager Association) 
states that one of the quality indicators of the nursing 
quality and performance improvement plan is the 
minimum hours of the development of  professional 
practice per individual through training or seminar, i.e., 
38 hours/week for 12 weeks (456 hours/year).(3) RSIJ 
Cempaka Putih typically adopts a 20-hour/year basis in 
accordance with Key Performance Indicator (KPI) that 
serves as the evaluation instrument.(4) The number of the 
nurse training hours accounted for only 4% out of 456 
hours that each nurse is supposed to undertake in the 
performance evaluation. 

Performance of the nurses manifests from their 
work behavior that drives work accomplishment as 
they take up professional roles within a hospital in a 
certain period of time. Islam defines work as the source 
of fundamental human value that makes up different 
ranges of responsibilities. Allah says, “To all are 
degrees (or ranks) according to their deeds; for thy Lord 
is not unmindful of anything they do”-Al-An’am:132.
(2) Work constitutes an objective measurement toward 
which performance appraisal is directed in terms of its 
feasibility aspects. This measurement is critical to the 
opportunity of recognizing well-rounded nurses, which 
is the staple of a hospital which seeks to maintain its 
integrity and recognition through accreditation. As a 
health care institution, RSIJ Cempaka Putih assures 
it has necessary performance appraisal in place for a 
successful sustainable quality improvement plan to 
demonstrate its ability to meet regulatory requirements 
and standards for providing health care services.  

Data of RSIJ Cempaka Putih shows that the hospital 
employs 435 nurses and midwives, the bulk of whom is 
at least diploma-educated nurses. According to HRD and 
Nursing Committee, 54 out of 435 nurses and midwives 
have ≥5-year tenure. 

The number of patient visits normally fluctuates 
from year to year in the last 5 years, reaching the highest 
point in 2015. There is a similar pattern for BOR (Bed 
Occupation Rate), fluctuating between 19% and 22%, 
peaking in 2015. This may indicate potential instability 
of the amount of nursing care at RSIJ Cempaka Putih in 
the last 5 years. 

The high-quality nursing performance has positive 
effects on patients’ satisfaction as a positive nursing 
outcome. Poor nursing performance, therefore, poses 
tremendous impediments to the success of medical 
practices. Competency-based professional development 
strategies can help enhance or extend nursing expertise, 
which includes critical thinking skills and therapeutic 
communication skills, through training to increase 
positive patient experiences. 

We aim to observe the nursing developmental 
programs at RSIJ Cempaka Putih and tap into the 
degree to which these programs potentially affect the 
nurse workforce and their performance that ultimately 
contributes to the success of medical practices at the 
hospital. 

Method
We adopt System Dynamics to provide insight into 

the potential effects of nursing development programs 
on individual performance. This method leads us to 
the process in which the variables we are observing are 
interconnected to delineate the interaction between them 
within a system and simulate the system behavior after 
exposure to intended intervention. In system dynamics, 
we put greater emphasis on the objective of improving 
understanding of how the behavior emerges due to the 
existing structure. This understanding is critical to an 
effective policy design that leads to a better direction 
toward the intended system behavior. The stakeholders 
in our study are 54 nurses with ≥5 year tenure at RSIJ 
Cempaka Putih, HRD managers and the Chairman of 
Nursing Committee. They are important sources of 
information, providing critical perspectives and new 
insights into the complex determinants of our subject 
areas we are delving into. We fit the technique of data 
simulation into Vensim PLE 7.2 to develop and analyze 
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dynamic feedback models. 

Findings and Discussion
These causal links create 2 positive loops and 1 

negative loop and indicate that nurse performance 
is affected by training development program and 
motivation (Figure 1).

Figure 1. Causal Loop Diagram (CLD)

Figure 2. Stock Flow Diagram

The performance assumes a multiplicative 
relationship between motivation and ability to work. 
Performance will eventually influence nurses’ potential 
productivity that largely determines organizational 
capacity and ability to complete tasks that fit the 
attainment of organizational goals. 

When RSIJ Cempaka Putih develops a set of 
policies that fully sustains its organizational capacity, 
it can move toward fulfilling its organizational tasks. 
This capacity will influence how the hospital makes 
important strategic decision making in training 
development programs and determine whether to 
increase or decrease the training development programs 

as an adjustment to the attainment of organizational 
goals. In other words, the measurement of individual 
performance through which the hospital explores 
individual growth, work productivity, effectiveness and 
efficiency serves as a tool to set goals and benchmarks 
to strive for while tackling specific areas of workload 
that need remediation. Organizational policies within 
the hospital serve as a control mechanism that clarifies 
and reinforces the standards of competencies and skills 
across work groups, most notably nurses, through both 
internal and external training, so that they can perform 
according to performance appraisal by strengthening 
their work ability and productivity, thereby enhancing 
their contribution to the hospital advancement. As a 
result, nurses can become more motivated and more 
inclined to step up and take ownership in their work as 
they understand their work can add-value to a healthier 
and more prosperous whole. 

Figure 3. Analysis of  policies on nurse performance 
improvement

A-The Behavior of Nurse Performance Model

Using real data pattern with a performance rating 
assumption of 85, nurse performance is inclined toward 
a significant decline within the next five years (2018-
2023) (Figure 3-A). Contrary to the behavior of nurse 
performance simulated with a performance rating 
assumption of 105 (excellent), nurse performance 
appears to be stable within the years.  

B-The Behavior of Motivation Submodel

The Figure 3-B presents the pattern of nurse 
motivation using historical data simulation  and 
simulation model after intervention from 2018 to 2023. 
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While it is evident that the motivation pattern suffers 
a decline in both models, a long-term decline in the 
aftermath of intervention-based simulation tends to 
run more slowly given that no policies on motivation 
improvement for nurses are made yet.

C-The Behavior of Nurse Training and Development 
Program Submodel

In terms of nurse training and development program 
(Figure 3-C), based on historical data, a 20-hour/year 
timeframe that serves as the indicator. Training and 
development program with this timeframe is simulated 
from 2018 to 2023 and shows a significant drop from 
2018 to 2019 and gradual drops until 2023. However, 
with 456-hour/year timeframe in accordance with 
the standard of the nursing quality and performance 
improvement(3), training and development program 
appears to have a constant rise at a slow pace from 2018 
to 2023. While the benefits of longer-hour training and 
development programs are obvious, a shift from 20-hour/
year to 456-hour/year timeframe is not an easy task. 

D-The Behavior of Competency Submodel

Historical data (real KIN 1) shows nurse competency 
in a significant drop from 2018 and 2020 and in gradual 
decline for the remainder of the years (Figure 3-D). Post 
simulation (sim KIN 1), nurse competency has the same 
behavior in the early years, though demonstrating much 
less significant decline than the former. The decline is 
subject to delay in the policy on the improvement of 
training needs and the cutback in competency models 
that have become outdated. 

Wibowo(5) points out that competency, at its core, 
is about how individuals communicate organizational 
values and standards, analyze and strengthen 
organizational culture, select and recruit workforce, 
assess and nurture the existing workforce, develop 
leadership skills, organize strategic planning process, 
establish the foundation for training strategies and 
navigate a compensation process.  

Nurse competency rapidly declines in the first three 
years of simulation as the nurses are grappling with 
poor productivity.  It is mostly kept constant over the 
following years for consistency without any signs of 
improvement due mainly to the drawback of policies 
regarding competency improvement. Organizational 
capacity and policy are essential tools to identify areas 

requiring further development to facilitate and scale up 
the implementation of training programs. The model 
represents the policy at 0,5, indicating that the simulated 
implementation of nurse training is only half way to 
meeting the expected needs for nurse competency 
improvement in the actual implementation. 

E-The Behavior of Ability to Work Submodel

In terms of ability to work, historical data (real KIN 
1 as represented by blue line) indicates an overwhelming 
decline from 2018 to 2019 and steadiness in the remaining 
years (Figure 3-E). The exact downturn can also be seen 
prior to 2019 and steadiness in the remaining years 
following simulation (sim KIN 1 represented by red line). 
60% of the nurses at RSIJ Cempaka Putih are diploma-
educated/higher, and 65% are well-experienced, which 
is most likely to contribute to the downturn. We contend 
that the ability to work among nurses strives to grow 
in the beginning of simulation with the existing policies 
and yet suffers a major decline then remains steady in 
the subsequent years. This behavior is attributable to 
three constituent submodels, viz., competency behavior, 
potential ability to work and work compatibility, with 
the third being an exogenous factor, i.e., one that is not 
influenced by other submodels in the system.   

Conclusion
System dynamics harnesses policy implementation 

in a more oriented and organized manner particularly 
in terms of the implementation timeframe. In this 
study, it is evident that the policies on the improvement 
of training development programs, competencies, 
motivation and incentives hold the implementation as a 
gradual process. Three scenarios (training development 
program, performance improvement and motivation 
improvement) are recommended owing to the simulation 
model. These three scenarios lead us to predict the 
right fit for optimal nurse performance by 2023. We 
predict these interrelated aspects to gradually grow to 
a maximum point at which an individual nurse will 
perform well on the job: motivation, competency, ability 
to work and productivity of nurses
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The Increasing Role of Teacher towards Dental Health Care of 
Special Need Student in First and Second Grade
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Abstract 
The research problem is the high percentage of children with special needs of the first and second grade with 
bad OHIS in Galuh Handayani Inclusion Elementary School.  The objective of the study is to understand the 
effect of increasing role of teachers towards dental health care of children with special needs. The population 
used in this study were teachers of children with special needs on the first and second grade in Galuh 
Handayani Inclusion Elementary School. The analytical research with the design of the pretest-posttest 
control group and the research design of quasi-experimental were used in this research. While for data 
analysis used Wilcoxon and Mann Whitney statistical tests. From the Wilcoxon test results obtained role 
differences (knowledge and practice) in the treatment group, means the role differences after the exposure 
was very significant. With Mann Whitney‘s test of role variables (knowledge and practice), there were 
significant difference in the value of roles between the treatment group and the control group. The result of 
research there was influence of increasing role of teacher towards dental health care children with special 
needs on the first and second grade in Galuh Handayani Inclusion Elementary School, Surabaya.

Keywords: teachers, dental care, and children with special needs on the first and second grade.

Introduction
According to Heward and Orlansky (1992) in 

Handayani(1), children with special needs are children 
who have physical attributes or different learning abilities 
of normal children, thus requiring individual programs 
in special education because it has more complete 
supporting equipment and is suitable for them. WHO 
expects Global Goals for Oral Health 2020 to target 
Decay, Missing, Filled-Teeth (DMF-T) in children aged 
12 years under 1. Whereas the Basic Health Research 
Data in 2013 shows DMF-T in children aged 12 years is 
1.38. This data shows the high dental health problem in 
Indonesia.(2) 

Galuh Handayani Inclusion Elementary School is a 
private school founded by Galuh Handayani foundation 
located at Manyar Sabrangan Street, Surabaya. Based 
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on a survey conducted by researchers in November 
2016, there are 30 students of first and second grade 
with debris-covered teeth in the occlusal plane. This 
situation shows the tendency of teeth to be attacked by 
dental caries. The number of visits from public health 
centers is quite low. So the problem in this research 
is the high percentage of children of first and second 
grade on Galuh Handayani Inclusion Elementary School 
with poor dental hygiene with caries tendency on their 
teeth. Based on the background above, the objective of 
this study is to understand and recognize the effect of 
increasing role of teachers on maintenance of dental 
health for students with special needs in first and second 
grade of Galuh Handayani Inclusion Elementary School.

Method
The population used in this study were teachers 

of children with special needs on the first and second 
grade in the Galuh Handayani Inclusion Elementary 
School. The analytical research with the design of 
pretest-posttest control group and the research design of 
quasi experimental were used in this design. Researcher 
involved in the treated group with the use of the module 
and the practice of brushing the teeth. The samples 
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size was 17 teachers of Galuh Handayani Inclusive 
Elementary School, Surabaya and devided into 2 
groups: 8 people for the treatment group and 9 people 
for the control group. Collecting data of knowledge 
used questionnaire and collecting data of practice used 
checklist. The collected data was numeric so that it was 
presented descriptively in the form of mean and standard 

deviation.(3) The analysis methods that were used in this 
study were Wilcoxon and Mann Whitney statistical 
tests. From the Wilcoxon test results showed the role 
differences (knowledge and practice) in the treatment 
group. Mann Whitney‘s test showed role variables 
(knowledge and practice).

Findings
Table 1. Homogeneity Test Result between the Group of Treatment and Control 

Variable

Treatment Control P Info

Mean SD Mean SD

Knowledge 63.12 12.80 62.22 7.12 0.86 (Not Significant) homogeneous

Teeth brushing practice 49.38 9.52 48.89 15.77 0.94 (Not Significant) homogeneous

Table 2. Role (knowledge and practice) of teachers in treatment groups and control groups 
prior to the exposure

Variables
Group

Treatment Control

Knowledge

Good: 76-100
Average: 56-75
Bad: <56

0
7
1

2
4
3

Total 8 9

Mean 63.12 62.22

SD 12.80 7.21

Practice

Good: 76-100
Average: 56-75
Bad: <56

0
4
4

0
4
5

Total 8 9

Mean 49.38 48.89

SD 9.52 15.77
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Table 3. Role (knowledge and practice) of teachers in treatment groups and control groups 
after the exposure

Variables
Group

Treatment Control

Knowledge

Good: 76-100
Average: 56-75
Bad: <56

3
5
0

0
6
3

Total 8 9

Mean 75 62.22

SD 4.63 7.12

Practice

Good: 76-100
Average: 56-75
Bad: <56

8
0
0

0
4
5

Total 8 9

Mean 100 51.11

SD 0.00 13.17

Table 4. The Wilcoxon rank test results

Variable
Pre Post Value P-value Info

Treatment Group

Knowledge
Mean 63.12 75 11.88

0.01 S
SD 12.80 4.63

Practice
Mean 49.38 100 50.62

0.01 S
SD 9.52 0.00

Control Group

Knowledge
Mean 62.22 62.22 0.00

1.00 NS
SD 7.12 7.12

Practice
Mean 48.89 51.11 2.22

0.32 NS
SD 15.77 13.17

Note: S= Significant; NS= Not Significant

Based on Wilcoxon rank test, the p-value 
of knowledge in the treatment group was 0.01, 
which means the difference of knowledge after 
exposure was very significant. In the control 
group showed that p-value = 1.00, which showed 
that the change of knowledge was not significant 

because p-value >0.05. On the variable practice 
on treatment group showed p-value = 0.01 <0.05, 
which mean the difference of practice after 
exposure was also very significant. In the control 
group showed that p-value = 0.32, mean the 
different on practice was not significant because 
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p-value >0.05. 

Table 5. The Mann Whitney test result: Comparison of Teacher Role between Treatment Group and 
Control Group

Variable
Teacher

P-value Info
n Mean SD

Role (knowledge) on treatment & control group 17 68.24 8.83 0.002 S

Role (practice) on treatment & control group 17 74.12 26.82 0.00 S

Note: S= Significant; NS= Not Significant

By Mann Whitney test, the p-value of knowledge 
was 0.002, which showed that there was a significant 
difference in the value of knowledge between the 
treatment group and the control group. While the p-value 
of practice was 0.00, which means there was a significant 
difference in the value of practice between the treatment 
group and the control group.

Discussion
The role differences (knowledge and practice) 

of teachers in the dental care of children with special 
needs on first and second on  Galuh Handayani Inclusion 
Elementary School could be showed after the training 
on dental and oral health care, the pretest and the post-
test results of teacher knowledge of the treatment group 
experiences a significant increase, while in the control 
group did not share the same result. This had happened 
because the teachers are enthusiastic about the training 
so that all delivered information about dental and oral 
health care during training activities can be absorbed 
properly through the eyes and ears. In addition to the 
belief that teaching and learning process with the help 
of media can improve the learning activities within 
the grace period which is long enough. According to 
Sadiman(4), the definition of media is an intermediary or 
delivery message from the sender to the recipient of the 
message. During the training, the teachers were given a 
module as a learning guide so that teachers could learn 
more systematically, as well as instructional directions 
for teachers during the training process. As according 
to research by Sudarso(5), the difference of achievement 
of the student between before and after given treatment 
with module.

After the teachers in the treatment group followed 
the practice of brushing their teeth, their skills 
improved significantly, whereas there was no increase 
in the control group. The increase in treatment groups 
happened because of the demonstration of brushing teeth 
by using a model of teeth or pantom, and the teachers 
did the practice of brushing teeth together with the 
guidance of dental nurse students under the supervision 
of researchers. Practice or practice brushing your teeth 
was included learning activities. Teachers who practice 
brushing teeth had the drive to achieve goals that could 
develop their skills in brushing teeth. As proposed by 
Dalyono(6) that strengthening skill is the presentation of 
a stimulus that can increase the probability of a response. 
This means giving something as a stimulus to improve 
the behavior that had occurred. This understanding is in 
accordance with the opinion expressed by Dimyati(7), 
which means the ability to give strength as a certain 
stimulus shown after the deed has done.

Based on the result of this research had been 
showing that the role of teachers both from the aspects 
of knowledge and practice had a significant effect 
on the maintenance of dental health. The influence of 
knowledge on the maintenance of dental health is caused 
by the observable attitude factor of the awareness of 
the teachers to follow the training with discipline, 
enthusiasm, and active communication. Theoretically, 
new behavioral changes follow the steps proposed by 
Rogers (1983) in Notoatmodjo(8), that before teachers 
adopt new behaviors, there is a sequential process, 
wshich are: Awareness, the teacher is aware of dental 
health issues through group discussions using the image 
media; Interest, teachers begin to be attracted to the 
information conveyed by showing their interest through 
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an active role in the discussion; Evaluation, teachers 
consider whether or not this information is good for them, 
it means showing a better attitude; Trial, teachers begin 
to learn new behaviour by demonstrating a toothbrush 
with a dental model, Adoption, teachers begin to behave 
in accordance with their knowledge, awareness and 
attitudes to maintain dental health.

The influence of teacher practice on dental care 
is caused by the practice or practice of brushing teeth 
received by the teacher is quite complete therefore the 
teachers easily understand the information, apply that 
information in everyday life, analyze and synthesize the 
information and ultimately evaluate the results of the 
analysis and synthesis. According to Notoatmodjo(8), 
knowledge is divided into six levels namely: know, 
comprehension, application, analysis, synthesis, and 
evaluation. Role changes will affect new behavioral 
changes from the stage of knowledge, attitude, and 
practice or KAP. In accordance with the opinion 
Festinger in Notoatmodjo(9) that with the receiving of 
information about the maintenance of dental health 
which the teachers adjust according to it, so as to 
achieve the balance again with the change of attitude and 
eventually the change of the behavior will happen which 
is the capability to brush the teeth properly.

Inclusion schools are school for children with 
special needs and normal children learn together in 
one learning environment(9). In the specific guidelines 
for the implementation of inclusion in 2007 the task of 
Special Supervisor Teachers, among others: developing 
educational instruments, building a coordination system 
among teachers, implementing assistance, providing 
special service assistance, provide continuous guidance, 
and share experiences with classroom teachers. So the 
teachers in inclusive schools are conditioned with the 
needs of their students.

In the maintenance of dental health for children 
with special needs, teachers need to take over the 
role of parents in school.  It can be explained that the 
teachers are accustomed to seek new information and 
the development of dental health knowledge and have 
the will to accept greater responsibilities than the 
parents of children with special needs. Any change in 
the improvement of the role of the teacher will have a 
positive impact on the students in maintaining dental 
health.

Conclusions 
From this study, it could be concluded that the use 

of training modules could improving knowledge and 
practice of brushing teeth properly so that teachers 
have an increased role in maintaining the dental health. 
There was an effect of increasing the role before and 
after training of dental care on teachers of the children 
with special needs of the first and second grade in Galuh 
Handayani Inclusion Elementary School.
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Mentoring and Social Interaction Abilities of Adolescents with 
Speech Impairment 
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Abstract
Background of research is adolescents with speech impairment who have limitations in communicating. 
The purpose of study is analyzing the relationship between mentoring and  social interaction abilities of 
adolescents with speech impairment in SLB “Karya  Mulia” Surabaya. The design of this research was posttest-
only control group. The population  size was 45 respondents, while the sample size was 40 respondents, 
selected using simple random sampling technique. There were 2 variables namely: (1) mentoring, (2) social 
interaction ability. Data were collected through observation, then analyzed using Fisher‘s Exact. Mentoring 
can improve social interaction abilities because mentoring function is motivator; role of the facilitator; and 
role of catalysts. Implemetation of mentoring very need to be optimized.

Keywords: mentoring, social interaction, adolescents, speech impairment
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Introduction
Background

Delay or interference with speech and language, can 
have a profound effect on aspects of a child‘s life, while 
also having a long-term impact. This statement can raise 
the concern of parents who have children with a history 
of delayed speech, or even parents who have difficulty 
accepting this situation, but this needs to be known 
by parents or teachers so they can monitor the child‘s 
development continuously.(1)

‚Speech and language‘ delays or disturbances are 
now increasingly found, formal incidence rates for this 
disorder do not yet exist, for example, in Jakarta it is 
estimated at 21%. Therefore, parents must be aware of 
their child‘s speech development, with the consideration 
that if this delay is not handled early, there can be 
interference with intelligence and behavior in children(2)

Children with language disorders have lower quality 
of friendship and social activity participation compared 

to children with normal development.(3) Problems with 
peers have been studied for more than 9 years. Of 171 
children aged 7-16 years with a history of language 
disorders, children with language disorders are more at 
risk of having difficulties in dealing with peers.(4)

The causes of language development disorders are 
numerous and extensive. All disturbances start from 
the process of hearing, the transmission of impulses 
to the brain, or the organ making sounds. Some of the 
causes of speech disorders or delays are hearing loss, 
speech organ disorders, mental retardation, genetic or 
chromosomal abnormalities, autism, selective mutism, 
functional delays, receptive aphasia and environmental 
deprivation. Environmental deprivation consists of quiet 
environment, social economic status, incorrect teaching 
techniques and parental attitudes. Speech disorders in 
children can be caused due to organic disorders that 
interfere with some body systems such as the brain, 
hearing and other motor functions. Several studies have 
shown that the cause of speech disorders is the presence 
of dominant hemisphere disorders. This deviation usually 
refers to the left brain. In some children also found 
irregularities in the right hemisphere, corpus callosum 
and auditory trajectories that are interconnected. Other 
things can also be caused by factors outside the body‘s 
organs such as the environment that lacks sufficient 
stimulation or the use of two languages. If the cause is an 
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environmental factor, usually the delay that occurs is not 
too severe. There are three main causes of speech delay, 
namely mental retardation, hearing loss and delayed 
maturation. This delay in maturation is often called 
functional speech delay.(5)

To avoid adverse effects on speech-impaired 
adolescents, several methods can be applied to build self-
confidence, namely formal education services including 
SLB, rehabilitation centers, and regular schools that 
have implemented an inclusive education system that 
really needs mentoring from teachers.

Mentoring in learning programs can encourage 
children to gain competencies that enable them to prosper 
and function socially.(6) Considering the magnitude 
of the benefits of mentoring learning to adolescents 
to the ability of social interaction for the researcher, 
the researcher will identify the influence of mentoring 
learning on adolescents to the ability to speak socially to 
adolescents in SLB Karya Mulia, Surabaya.

Method
The design that be used in theis study was posttest-

only with control group. The population of the study was 
49 adolescents with speech impairment in SLB Karya 
Mulia, Surabaya, Indonesia. The sample size was 40 
adolescents, selected using simple random sampling, 20 
adolescents for intervention group and 20 adolescents for 
control group. Research instruments were observation 
sheets of social interaction. The categorical data were 
presented in the form of frequency and percentage(7), 
then analyed using Fisher’s exact test.

Findings
The results of the study, both in the form of 

descriptive analysis results are presented in Table 1 and 
Table 2. Meanwhile, the results of testing the hypothesis 
using Fisher’s exact test are presented in Table 3.

Table 1. The Social Interaction Abilities

Social interaction
Very Good Good Enough Less

f % f % f % f %

Cooperation 4 10 17 42.5 19 47.5 0 0.0

Competition 7 17.5 21 52.5 12 0.30 0 0.0

Disputes / disputes 5 12.5 20 50.0 5 12.5 10 25.0

Adaptation 1 2.5 17 42.5 22 55.0 0 0.0

Table 1 shows that the lowest ability of social interaction was disputes.

Table 2. Assistance to Social Interaction

Social interaction
Very Good Good Enough Less

f % f % f % f %

With assistance

Cooperation 4 20 10 50 6 30 0 0

Competition 3 15 9 45 8 40 0 0

Disputes 5 25 9 45 2 10 4 20

Adaptation 1 5 10 50 9 45 0 0

Without assistance

Cooperation 0 0 7 35 13 65 0 0

Competition 4 20 12 60 4 20 0 0

Disputes 0 0 11 55 3 15 6 30

Adaptation 0 0 7 35 13 65 0 0
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Table 3.  Results of Fisher’s exact test

Accompaniment

Social interaction Amount

Good Enough

f % f % f %

With assistance 16 40 4 10 20 50

Without assistance 9 22.5 11 27.5 20 50

Total 25 62.5 15 37.5 40 100

p-value 0.048

Table 2 and Table 3 show that there were significant differences in the ability of social interaction (p-value = 
0.048) between adolescents with assistance and without assistance.

Discussion
Social interaction Abilities

The results of the study showed that the most of 
adolescents with speech impairment had good social 
interaction skills. Deaf and deaf teenagers who study 
at SLB Karya Mulia, Surabaya majority have received 
guidance, teaching and are trained to socialize in the 
previous school, Elementary School of SLB Karya 
Mulia Surabaya. During elementary school education 
for 6 years and junior high school up to now teenagers 
have conducted socialization with teachers and their 
age so that speechless and deaf teenagers always get 
guidance, direction and are trained to interact with the 
teacher and the friends, but not with normal friends. The 
ability of good social interaction increases the ability of 
adolescents to continue to a higher level of education 
even some deaf teenagers continue to higher education 
level and even have a job.

Research data shows that there are still 4 teenagers 
with disabilities (5%) having less social interaction 
ability. This is caused by hearing impaired hearing loss 
resulting in limited mastery of language that creates 
barriers to communication with the social environment, 
deaf youth often show an asocial, hostile or withdrawn 
attitude.(8) Deaf people do not hamper social interaction 
and environmental adaptation as long as speech and deaf 
teenagers get guidance, direction, and acceptance even 
with achievement and decent living.

Assistance to the Social Interaction Skills 

The results of Fisher‘s exact test indicate that 
assistance can improve the social interaction skills 
of teenagers with disabilities in SLB Karya Mulia, 
Surabaya. This is due to the accompaniment in which 

there are in the forms of piracy, directing in groups that 
are more connoted to mastering and controlling. Deaf 
teenagers who have social interaction skills also have 
good abilities in collaboration, competition, conflict and 
convenience or self-expense (accommodation).

However, mentoring has not been able to increase 
social interaction as a whole. This has made it possible 
for the role of mentoring to be less than optimal as a 
catalyst for deaf adolescents with deaf youth and lack of 
youth readiness to socialize with a wider environment, 
related to finding jobs, relationships and networking. 
To improve the ability of social interaction as a whole, 
the implementation of the companion role needs to be 
optimized because social.(9) Deaf teenagers who have 
been able to do social interaction do not need to be too 
worried about being a burden on their family and nation 
because deaf teenagers have been able to do most social 
functions.

Conclusion
The social interaction abilities of the speechless 

teenagers in SLB Karya Mulia, Surabaya is mostly 
good. To improve the ability of full social interaction 
the implementation of the role of companion needs to 
be optimized because social interaction is the key to all 
social life, without social interaction there will not be a 
common life.
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Abstract
Antenatal care is an important determinant of a safe labor, because through antenatal visits, the pregnancy 
risk can be identified. The purpose of the study is to explain the antenatal care utilization models that are 
formed from attitude factors, family support, health cadres support, community leaders support, women’s 
autonomy and self-efficacy with intention mediators. Quantitative research was carried out by cross-
sectional approach. Public Health Center were collected in a proportional multi stage random sampling, with 
13 Public Health Centers that representing the city of Surabaya. The population was all pregnant women 
who visit antenatal care at the Public Health Center. The samples size of 265 pregnant women were chosen 
by random sampling. Descriptive and inferential analysis, testing causal relationships through the method 
of Structural Equation Models (SEM). Statistical test results show:  the antenatal care utilization model was 
formed from attitude factors, family support, health cadre support, community leaders support, women’s 
autonomy and self-efficacy with mediators intention to fit with empirical data. 
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Introduction
Antenatal care (ANC) is a very important 

component of maternal health services, because it 
provides opportunities for pregnant women and families 
to understand the risks that related with pregnancy, to 
monitor health care and also for decision making.(1) 
The indicators of increasing antenatal coverage with 
antenatal care for health workers include K1, is the first 
visit of pregnant women in the first trimester, K4, is the 
fourth visit of pregnant women in the third trimester.(2)

The access coverage of pregnant women who 
perform ANC to health workers has increased based 
on the results of Basic Health Research 2013, that is in 
the first trimester or K1 is 81.6%, while the frequency 
of ANC with 1-1-2 pattern or K4 is 70.4%.(3) Those 
results still have not reached the national target. The low 

maternal health services utilization during pregnancy 
contributes to maternal morbidity and mortality.(4),(5)

Antenatal screening can predict certain obstetric 
emergencies, one of the strategies to reduce maternal 
mortality.(6) These problems come from individuals, 
families, communities and health institutions.(7),(8),(9) 
Non-medical factors also contribute to maternal 
morbidity and mortality both at the individual, family, 
community and health institutions level in the form of 
delays including late recognition of danger signs and 
making decisions, being late reaching health facilities 
and being late in getting help at health facilities.(10)

The health behavior theory that can be used to explain 
the antenatal care services utilization to pregnant women 
by looking at the individuals cognitive processes based 
on belief and considering the social environment that can 
influence individual decisions is the theory of planned 
behavior (TPB). The theory explains that intention or 
planning or motivation to behave are determined by 
attitude, subjective norm and perceived behavioral 
control. These three determinants are functions based 
on belief.(11) The theory is combined with the concept 
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of women’s autonomy in a gender perspective, social 
support and self-efficacy. The variables that build the 
model of ANC utilization are intentions or motivation, 
subjective norms, measured through family support, 
health cadre support, community figure support, 
perceived behavioral control measured through women’s 
autonomy and self-efficacy.

The previous study result on ANC have been 
carried out and are related or correlated with several 
sociodemographic factors, availability, accessibility, 
affordability, women status in the household, women’s 
knowledge, attitudes, beliefs and culture. The purpose 
of this study is to explain the antenatal care utilization 
model that is formed from attitude factors, family 
support, health cadre support, community leaders 
support, women’s autonomy and self-efficacy with 
intention mediator variables in Public Health Center, 
Surabaya.

Method
This study began with qualitative data collection 

for 15 pregnant women who were doing ANC at Public 

Health Center in Krembangan Selatan and Perak 
Timur Surabaya, followed by a discussion to Public 
Health Center leaders, Coordinator midwives of MCH 
and provider midwives, it was aimed for building a 
conceptual framework, getting input from practitioners 
in explaining antenatal care utilization and considered in 
the development of instruments. The expert discussion 
was carried out before the instrument was tested.

This research used cross-sectional approach. Public 
Health Center collection was carried out in a proportional 
multi stage random sampling with 13 of Public Health 
Centers representing the city of Surabaya. The population 
was all pregnant women who visit antenatal care at the 
Public Health Center. The samples size of 265 pregnant 
women were chosen by random sampling. The analysis 
in descriptive and inferential analysis. Testing the causal 
relationship between latent variables and manifest 
variables through Structural Equation Models (SEM).

Findings
Measurement Model

Table 1. The Results of Measurement Model

The Relationship indicator to laten variable Estimate P-value Note

Cultur Reason (X1.20) <--- Attitude 1

Health Reason (X1.1) <--- Attitude 1.247 0.000 Significant

Emotional (X2.3) <--- Family Support 1

Informational (X2.2) <--- Family Support 1.147 0.000 Significant

Instrumental (X2.1) <--- Family Support 0.939 0.000 Significant

Emotional (X3.3) <--- Health Cadre Support 1

Informational (X3.2) <--- Health Cadre Support 0.986 0.000 Significant

Instrumental (X3.3) <--- Health Cadre Support 0.648 0.000 Significant

Emotional (X4.3) <--- Community Leader Support 1

Informational (X4.2) <--- Community Leader Support 0.973 0.000 Significant

Instrumental (X4.1) <--- Community Leader Support 0.775 0.000 Significant

Decision Making Authority 
(X5.1) <--- Women’s Autonomy 1

Mobility Freedom (X5.2) <--- Women’s Autonomy 1.238 0.000 Significant

Economic Freedom (X5.3) <--- Women’s Autonomy 1.476 0.000 Significant
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The Relationship indicator to laten variable Estimate P-value Note

The Difficulty Level that is 
believed (X6.1) <--- Self-Efficacy 1

Belief about hope (X6.2) <--- Self-Efficacy 0.489 0.000 Significant

Strong and weak of faith 
(X6.3) <--- Self-Efficacy 0.392 0.000 Significant

Plan (X7.1) <--- Intention 1

Time (X7.2) <--- Intention 0.876 0.000 Significant

First Visit (K1) <--- Antenatal Care Utilization 0.271 0.026 Significant

Number of Visit (K4) <--- Antenatal Care Utilization 1

Content <--- Antenatal Care Utilization 2.397 0.006 Significant

Table 1 shows that all indicators had a p-value of <0.05 (all valid indicators explain the construct).

Structural Model

Table 2. The Results of Structural Model

Path Estimate P-value Note

Attitude –> Intention 1.331 0.014 Significant

Health Cadre Support 
–>

Intention 0.134 0.040 Significant

Family Support –> Intention 0.480 0.038 Significant

Community Leader Support –> Intention 0.008 0.934 Not Significant

Women’s Autonomy –> Intention 0.744 0.039 Significant

Self-Efficacy –> Intention 0.165 0.504 Not Significant

Intention –> Antenatal Care 0.405 0.006 Significant

Self-Efficacy –> Antenatal Care 0.021 0.272 Not Significant

Women’s Autonomy –> Antenatal Care 0.225 0.048 Significant

There were exogenous variables that do not affect the endogenous variables, then eliminate the relationship 
between exogenous variables to endogenous variables that do not have a significant effect so that the final model is 
obtained with the weight between exogenous variables and endogenous variables.

Cont.... Table 1. The Results of Measurement Model
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Figure 2. The Final Structural Model 
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Table 3.  Goodness of Fit Index

Goodness of Fit Cut-off Value GoF-Index Results

Chi Square (λ2) < λ2
(α;df) = λ2

(0.05;148) = 177.39 127.72 Good

Sig. Probability ≥ 0.05 0.885 Good

Cmin / df ≤ 2.00 0.863 Good

RMSEA ≤ 0.08 0.058 Good

GFI ≥ 0.90 0.952 Good

AGFI ≥ 0.90 0.918 Good

TLI ≥ 0.90 1.009 Good

CFI ≥ 0.90 1.000 Good

Discussion
Attitude and Intention

The results showed that the attitude influence on 
intention. If the attitude is improved it will increase 
the intention. The positive attitude of pregnant women 
is an enthusiastic attitude in maintaining the health of 
the mother and fetus, monitoring her pregnancy every 
time to find out fetal development, a positive attitude 
that is reflected in health reasons to foster intentions in 
antenatal care.

The attitude of pregnant women for health reasons 
is stronger in growing the intention of pregnant women 
who have time to do antenatal care. The results of the 
study are supported by behavioral theory which explains 
that individual health becomes the main determinant of 
someone seeking or utilizing health services.(12) The 
results of other studies that support the antenatal care 
utilization are influenced by attitude factors, education, 
income, knowledge, distance, availability of public 
transportation, transportation costs, ANC service fees, 
husband’s support and motivation.(13),(14)

Family Support and Intention

The results show that family support influences on 
intention. If family support is increased, it will increase 
the intention. Pregnant women perceive high family 
support in the form of information, advice (informational 
support), attention and affection (emotional support), 
material, time (instrumental support), increase the 
intention of pregnant women who have enough time to 
utilize antenatal care. Some of the pregnant women in 

this study are working women and some do not work. 
For pregnant women who do not work, of course, have 
enough time to manage the pregnancy examination 
schedule, while for mothers who work with the intention 
that is reinforced by family support, it will regulate the 
time in doing antenatal care.

Pregnancy can be a stressor for a woman if she lacks 
support from her family even though it becomes a task 
of family development.(15)

Health Cadre Support and Intention

The results explain that the support of health cadres 
influences on intention. If the support of health cadres is 
increased, it will increase the intention.

Support from health cadres in terms of providing 
instrumental, informational and emotional support to 
pregnant women is mostly low. Whereas by increasing 
the support of health cadres can increase the intention 
of pregnant women who have sufficient time in utilizing 
antenatal care. Health cadres should actually be the 
people who are considered the closest to the community 
because cadres come from the local community so that 
the transfer of knowledge and skills from cadres to 
neighbors becomes easier.(16)

Cadres are human resources of the community for 
the community and chosen by the community. Cadres are 
direct drivers in the community in carrying out activities 
related to health and through cooperation between health 
workers, families, community leaders, it is expected that 
problems can be tackled in stages.(17)
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Community Leaders Support and Intention

The results showed that the support of community 
leaders does not influence on intention, because it does 
not have a significant influence.

Low support from community leaders is in line with 
the opinions of several health practitioners at Surabaya 
Public Health Center that there is still a lack of concern 
among community leaders for pregnant women during 
antenatal care visits, thus making the lack of pregnant 
women intentions during prenatal care.

Community leaders, religious leaders usually have a 
high social position, can bridge between health program 
managers and community and influence the health 
behavior of a person in the community.(18) However, 
relating to maternal health, community leaders in 
Surabaya do not statistically influence the intention of 
pregnant women to utilize antenatal care. Although 
there is no support from community leaders, only with 
the support of family and health cadres, the intention of 
pregnant women to utilize antenatal care can be realized.

Women’s Autonomy and Intention

Women’s autonomy influences the intentions in 
utilizing antenatal care in three indicators that have high 
influence values   in sequence are economic autonomy, 
mobility autonomy and decision-making authority. 

The results of this study indicate that the intention 
to carry out pregnancy care is grown from the ability of 
women to make decisions in accessing and controlling 
financial resources for the care of themselves and their 
families. This intention is also shaped by women’s ability 
to make decisions on traveling activities for personal and 
family health care.

Women’s Autonomy and Antenatal Care 
Utilization

Women’s autonomy influence on antenatal care 
utilization in line with the opinion of Simkhada, et al.(6) 
that high women’s autonomy will increase women’s 
access to reproductive health services, while low 
women’s autonomy will hinder. Mc Carthy & Maine(7) 
say that the antenatal care utilization is also influenced 
by the status of women, where women’s status is linked 
and measured by women’s autonomy. Ahmed, et al.(19), 
Baral, et al.(20) also convey the same thing that women’s 
autonomy although measured in different ways has been 
linked to the maternal health services utilization.

Women’s autonomy also means that women have 
the ability to make and decide independently related 
to their health problems(21), so that when women face 
situations that threaten their pregnancies and have to 
seek health services then that is the role of autonomy.

Self-efficacy and intentions

The results of this study indicate that when women’s 
autonomy is more dominant, added with family support, 
health cadre support and attitudes possessed by pregnant 
women, although there is no self-efficacy, intention to 
antenatal care utilization can be formed. This condition 
is owned by pregnant women with characteristics that 
most of the parity is more than one or multigravida. 
Research conducted by Masrianto(22) explains that 
pregnant women with high parity do not use antenatal 
care regularly, while lower parity uses more antenatal 
care services regularly.

Ajzen(23) explained that self-efficacy is an 
individual’s belief in the supporting and inhibiting 
factors in doing behavior, in this study the behavior is 
a pregnancy care intention. The value of self-efficacy 
in behavior becomes less dominant if the ability of 
individual control (women’s autonomy) is stronger. 
Individual control referred to antenatal care utilization 
is the autonomy of women as the actual control in the 
decision-making process using finance, mobility and 
personal health care.

Self-efficacy and antenatal care utilization

The results showed that without self-efficacy, 
pregnant women are able to utilize antenatal care 
throughout the period of pregnancy by having attitudes, 
family support, health cadres support and having 
freedom or independence in making decisions in terms 
of economic, mobility and fulfillment of personal and 
family health needs.

Self-efficacy of pregnant women has been formed, 
it is possible to obtain from previous experience, 
because the characteristics of pregnant women are 
mostly multigravida, that is pregnancy >1 time, having 
experience of success in undergoing a pregnancy process 
that ends with safe labor. Some pregnant women also 
take part in activities in the prenatal class program. Self-
efficacy can be formed, acquired and developed, among 
others through behavioral patterns and environmental 
factors.(24)
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Intention and Antenatal Care Utilization

The results shows that intentions has an effect on 
antenatal care utilization, the influence value is positive, 
meaning that the influence value is unidirectional, if 
the intentions of pregnant women are increased it will 
increase the antenatal care utilization at Public Health 
Center.

Intention is an important part of individual self-
regulation which is motivated by acting. This intention 
has a strong impact on real behavior. If someone has an 
intention to conduct a behavior then it tends to conduct 
behavior.(11) The results of this study indicate that most 
of the intention of pregnant women to do antenatal care 
is good. This means that the intention is formed because 
of a positive belief or perception in terms of attitude, 
family support, health cadres support, and women’s 
autonomy in utilizing antenatal care.

Conclusion
The antenatal care utilization model at Public Health 

Center, Surabaya is formed from attitude factors, family 
support, health cadre support and women’s autonomy. 
These factors influence the intention of pregnant women 
to utilize antenatal care. The conceptual model has been 
supported by empirical data.
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Abstract
Hospitals in providing health services must prioritize patient safety. However, patient reporting remains 
quite high, including in care with nurses as the highest cause of incident. Nurses have a very important role 
in their success, because as the backbone of health services in hospitals, they must always be available for 24 
hours to deal with routine tasks and different actions. Nurses have an important role for hospitals in looking 
at international service standards. In order to provide good service, nurses must pay attention. This research 
wa a non-experimental quantitative research design with a cross sectional approach. The subjects (46) were 
selected using a random sampling technique. The data were obtained using questionnaire, observation and 
review of documents. From the results using Chi Square test obtained p-value of 0.002. In conclusion, there 
is a poitive correlation between the role of nurses regarding patient safety with the application of patient 
safety in the operating room of Dr. M. Soewandhie Hospital, Surabaya.
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Introduction

Background: Patient safety in a hospital is a 
system where the hospital makes patient care safer. 
The system includes risk assessment, identification 
and management of matters relating to patient risk, 
reporting and incident analysis, learning abilities from 
incidents and follow-up and implementation of solutions 
to minimize risk. The system is expected to prevent the 
occurrence of injury caused by errors due to carrying out 
an action or not taking action that should be done.(1)

Patient safety today has become a hot issue 
discussed in various countries. This issue is developing 
because there are still many unexpected events and 
the incidence of near injury is still common and quite 
high occurrences in hospitals. In 1999 the Institute of 
Medicine (IOM) reported that 44,000 to 98,000 people 

died each year in hospital due to medical errors. Seeing 
the problems, WHO at the 55th meeting in May 2002 
issued a resolution of 55 World Health Assembly 
(WHA55), this resolution encouraged each member 
country to pay attention to patient safety. This resolution 
has strong support, as evidenced in 2004 more than half 
of its members have expressed their commitment to the 
patient safety program.(2)

WHO explained that surgical safety checklist in 
the operating room was used through 3 stages, each in 
accordance with the time line, namely before induction 
of anesthesia (Sign In), before skin incision (Time Out) 
and before removing the patient from the operating 
room (Sign Out). The Surgical Safety Checklist is 
standard from WHO which is a practical and simple 
communication tool to ensure patient safety in the 
preoperative, intraoperative and postoperative stages.(2) 

There is no complete data on mortality rates and 
surgical complications in Indonesia. Likewise there is no 
complete data on patient safety practices in surgery in 
Indonesia. Death and complications due to surgery can 
be prevented. One prevention can be done with a surgical 
safety checklist. The Surgical Safety Checklist is a 
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checklist to provide safe and quality surgery to patients. 
The Surgical Safety Checklist is a communication 
tool for patient safety used by professional teams in 
the operating room. The professional team consists of 
nurses, surgeons, anesthetists and others. The surgical 
team must consistently do every item done in surgery 
starting from the briefing phase, the time out phase, the 
debriefing phase so as to minimize any unwanted risks(3)

Based on the background described above, 
researchers are interested in conducting research with 
the title The Role of Nurses in Continuous Improvement 
Patient Safety in the Operations Room of  RSUD Dr.  M. 
Soewandhi Surabaya.

Method
The study was conducted at Dr. M. Soewandhi 

Hospital, Surabaya from August 14 to September 2017. 
This research was a quantitative non-experimental 
research with a cross sectional approach. The population 
in this study were 52 nurses in the operating room, while 
the samples were taken by simple random. The sample 
size was 46 respondents. As the independent variable 
was the role of nurse in Continuous Improvement Patient 
Safety. While the dependent variable was the Nurse’s 
Action in Continuous Improvement Patient Safety. Data 
about the role of nurses were taken by questionnaire 
while data about the actions of patient safety were taken 
by observation and review of documents. The data 
collected is categorical, so it is presented descriptively in 
the form of frequencies and percentages(4), then analyzed 
using Chi square test.

Finding
It was found that the nurse’s roles and actions 

in Continuous Improvement Patient Safety were all 
(100%) in good category and there was no role for 
nurses who were moderate or lacking. In order to be able 
to do statistical analysis. then the researchers made a 
new category into two criteria, which are very good and 
good, so that the following data was obtained.

Table 1. The Distribution of the Nurse’s Role in 
Continuous Improvement Patient Safety in Operating 
Room of  Dr. M.Soewandhi Hospital, Surabaya

Classification Frequency Percentage

Very Good 30 65
Good 16 35
Total 46 100

From the table 1, it can be seen that the role of nurses 
in Continuous Improvement Patient Safety was as much 
as 65% with very good criteria.

Table  2.  The Distribution of the Nurse’s Action in 
Continuous Improvmet Patient Safety in Operating 
Room of  Dr. M.Soewandhi Hospital, Surabaya

Classification Frequency Percentage

Very Good 33 72

Good 13 28

Total 46 100

Based on table 2, it can be seen that nurses’ actions in 
Continuous Improvement Patient Safety were obtained 
as much as 72% with very good criteria.

Table 3.  Corellation Between the Role 
of Nurse in Continous Improvmet Patient 
Safety and Nurse’s Actions in the Operating 
Room Of Dr. RSUD M.Sewewhi Surabaya  

Role of 
Nurse

Nurse’s Action

Total P-valueVery 
Good Good

Very Good 26 4 30

0.002
Good 7 9 16

Total 33 13 46

The data in table 3 shows that out of 30 nurses who 
had very good roles, 26 nurses had excellent Patient 
Safety Implementation actions and 4 nurses who had 
good Patient Safety Implementation Actions. The data 
also shows that out of 16 nurses who had a good role about 
patient safety 7 nurses had an excellent implementation 
of Patient Safety and 9 nurses had good implementation 
of Patient Safety. Judging from the p-value of 0.002, 
there was a correlation between the role of the nurse 
about patient safety and the implementation of Patient 
Safety in the Operational Room of Dr. M. Soewandhie 
Hospital, Surabaya.
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Discussion
The Nurse’s Role in Continuous Improvement 

Patient Safety

From the research conducted at Dr. M. Soewandhie 
Hospital, Surabaya on 14 August - 27 September 
2017 showed that the role of nurses in Continuous 
Improvement Patient Safety was obtained as much as 
65% with very good criteria, 35% with good criteria. 
Patient Safety in the operating room using a surgical 
checklist has three phases, namely: the sign in phase, 
the time out phase and the sign out phase.(2) The sign in 
phase is the phase before induction of anesthesia in the 
premedication preparation room, at least by nurses and 
anesthetists. The coordinator verbally checks whether 
the patient’s identity has been confirmed, the procedure 
and the operating side are correct, the side to be operated 
has been marked, approval for surgery has been given, 
pulse oximeter is functioning in the patient. Coordinator 
with anesthesiologist confirms the patient’s risk whether 
the patient is at risk of blood loss, airway difficulties, 
allergic reactions. Phase Time Out is the phase of each 
member of the operating team introducing themselves 
and their respective roles.

The operating team ensures that everyone in the 
operating room knows each other. Before making the 
first incision on the skin the team confirms with a loud 
voice that they will perform the correct operation, in 
the right patient. They also confirmed that prophylactic 
antibiotics had been given in the previous 60 minutes. 
The Sign Out phase is the phase the surgical team will 
review the operations that have been carried out. Check 
gauze completeness, instrument calculation, labeling 
on specimens, damage to equipment or other problems 
that need to be addressed. The final step taken by the 
surgical team is a key plan and focuses on postoperative 
management and recovery before moving the patient 
from the operating room.(2)

Based on the explanation above, the role of nurses 
in Patien Safety by using a surgical checklist must be 
carried out properly, so as to ensure the safety of patients 
undergoing surgery. Because the surgical spot can 
function as a correction for each step of the surgery, it 
equates the team’s perception of the patient’s condition 
and the actions that must be taken.

The Nurse’s Action in Continuous Improvmet 
Patient Safety

From the research conducted at Dr. M. Seowandhie 
Hospital, Surabaya in September 2017 showed that the 
nurses’ actions in Continuous Improvement Patient 
Safety obtained 72% with very good criteria, 28% with 
good criteria.

Based on the results of the above research, it illustrates 
that the Nurse’s Actions in Continuous Improvement 
Patient Safety can reduce the incidence of patient safety, 
namely by the implementation of surgical signs that are 
good and right. This is evident in the incidence of patient 
safety during research. And according to the theory that 
is assumed that the incidence of patient safety can occur 
due to errors in communication between officers, the 
surgical checkpoint can be used as a communication 
tool to equalize the perception of the patient’s condition. 
Because patient safety is a priority for hospital services, 
this must be the concern of all health workers, especially 
in the operating room.

Correlation between Nurse’s Role on Continuous 
Improvement of Patient Safety and Patient Safety 
Implementation Actions

From the research conducted at Dr. M. Soewandhie 
Hospital, Surabaya concerning the correlation between 
the Nurse’s Role on Continuous Improvement of patient 
safety and the Actions of Patient Safety in Dr. M. 
Soewandhie Hospital, Surabaya, using the Chi Square 
Statistics test obtained a p-value of 0.002 (there was a 
correlation between the Nurse’s Role on Continuous 
Improvement of patient safety and the Actions of Patient 
Safety in Dr. M. Soewandhie Hospital, Surabaya.

Patient safety is a system where the hospital makes 
patient care safer. This system prevents injury that is 
caused by the mistake of carrying out an action or not 
taking action that should be taken (KKP-RS). Patient 
safety incidents are accidental events or events or 
conditions that lead to or have the potential to cause 
preventable injuries to patients.(5) The incidence 
of patient safety in the operating room can also be 
influenced by several factors that influence surgery, 
namely: age, nutrition, chronic diseases, imperfections 
in neuroendocrine responses, smoking, alcohol and 
drugs.(6)

Based on the results of the study showed that there 
was a positive Correlation between the role of nurses 
about continuous improvement of patient safety with the 
implementation of Patient Safety in Dr. M. Soewandhie 
Hospital, Surabaya. Where the better the role of nurses 
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about patient safety, the better the actions of patient 
safety are carried out

Conclusion
The role of nurses on patient safety in the operating 

room of the Dr. M. Soewandhie Hospital, Surabaya was 
mostly very good. The act of applying Patient Safety 
in the operating room of Dr. M. Soewandhie Hospital, 
Surabaya was mostly very good. There is a positive 
correlation between the role of nurses on continuous 
improvement in patient safety and the action of Patient 
Safety in Dr. M. Soewandhie Hospital, Surabaya.
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Abstract
The Province of West Nusa Tenggara is known as one of the Indonesian provinces which has become a tourism 
destination apart from Bali. This province has two main islands, which are Lombok Island and Sumbawa 
Island. They have a richness in the variation of nature and culture, so that they have a high potential for the 
development of tourism. The problem which must be taken into consideration in creating a better tourism 
destination is giving healthcare services which are agreed upon through the local government’s policies. 
The scope of tourism health is very broad, as it includes the health of the tourists, the health of the society 
as the hosts, the health of the workers in the tourism industry, the health of the environment in the tourism 
area, the safety of food in the tourism area, including the different policies regarding health and tourism. 
Apart from that, the effort of chemoprophylaxis may be informed to the tourists who have the risk to be 
contracted of an illness, but may be avoided through the use of some medications. For example, the tourists 
who visit West Nusa Tenggara, or the other eastern parts of Indonesia, may be advised to consult to health 
workers to receive preventative medicine. Tourism consultants and tourism guides may also have the role to 
give suggestions regarding the general health situations which are present in the area on several occasions. 

Keywords: Law, Health services, Lombok Island tourism

Introduction
Indonesia is a country which has the potential to 

become a global tourism destination. Tourism is an 
activity which provides the services of accommodation, 
transport, consumption, recreation and other services 

(1). The marketing of tourism services involves some 
aspects, such as the economy, cultural, social, religious, 
environmental, safety aspects, as well as others. From 
those aspects, the aspect of economy has the largest 
attention for the development of tourism, so that the 
tourism can be said as a form of industry (2). In the 
world of tourism, the protection of the tourists, both the 
international as well as the domestic tourists, is still very 
low. Moreover, the law which apply sometimes do not 
have enough protection for the tourists. (3)
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Indonesia is a developing country which has many 
tourism potentials, both for the tourism of nature as well 
as culture (1). As a large territory, which is supported by 
the various natural resources which have the potentials 
to be processed and utilized, tourism becomes one of 
the things which may increase the foreign exchange 
rate in the country (2). According to the World Tourism 
Organization, there are 702 million international tourists 
who underwent tourism journeys on 2002. The tourism 
sector created income as much as US $ 474 billion, and 
214 million work opportnities worldwide. (4)

Tourism can also be used to increase the welfare of 
the people and also to encourage national development 
(4). The importance of tourism’s role in the economic 
development of a country cannot be denied. In the 
recent years, some countries choose to work on the 
tourism sector seriously, making tourism the primary 
sector in increasing the foreign exchange rate, to create 
job opportunities, and to decrease poverty (5). Tourism is 
one of the largest foreign exchange earner in Indonesia, 
which is not from the oil and gas sector (6).
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The province of West Nusa Tenggara is known as 
one of the provinces which become a tourist attraction 
destination in Indonesia after Bali (7). This province 
has two main islands, which are Lombok Island and 
Sumbawa Island, which has various natural and cultural 
richnesses, thus they are very competent in becoming 
a potential for tourism development. The geographical 
situation which is proximate to Bali Island, which is the 
tourism barometer of Indonesia, creates some luck in the 
distribution of tourists, especially those from overseas(7). 

Lombok and Bali islands have been determined as 
the national tourism gateway in MP3EI Koridor V – The 
Masterplan of the Indonesian Economic Development 
Acceleration and Expansion). Lombok Island becomes 
one of the national tourism destination with the nickname 
of Island of a Thousand Mosques.

In almost all coasts of Lombok Island, there are 
beaches which become tourism destinations, starting 
from East Lombok which is famous for its pink beach, 
Labuan Haji and Gua Jepang Beach; Central Lombok 
with Kuta Beach, Selong Belanak, Mataram City and 
Ampenan Beach; West Lombok with Senggigi Beach; 
also North Lombok with its three gili’s: Gili Trawangan, 
Gili Meno and Gili Air (8). There are abundant choices 
of tourism destinations in Lombok Island, and almost all 
regencies along the coastlines offer beautiful beaches. 
With the potentials as described, there needs to be an 
understanding of the government’s regulations regarding 
the health services in Lombok’s tourism objects. 

Method
The kind of approach used for analysis in this 

research is the doctrinal approach. In this stage, legal 
inventarisation is firstly done to find the legal norms 
which manage the health services of tourists (9). The 
source may be from the constitutional regulations and 
policies. This activity is then continued with a normative 
analysis, to find the in-concreto law (which comes from 
the analysis between the existing secondary data and the 
constitutional regulations which apply) and the legal 
principles which come from the analysis of the existing 
secondary data which regulate the health services for the 
tourists. 

Discussion
The Republic of Indonesia’s Ministry of Tourism 

Regulation No.14, 2016 regarding the Sustainable 
Tourism Destination Guidelines states that, in 

consideration of realizing the tourism development 
which focuses on cultural and natural diversity, 
uniqueness, and peculiarity without ignoring the future 
needs, so it is hoped that the tourism may encourage the 
economic development which may bring benefits for the 
welfare of the society (10). To realize the development 
of tourism destinations, efforts needs to be done with 
integrity, sustainability, and responsibility, thus there 
needs to be a description regarding the sustainable 
tourism destination criteria (11).

Another problem which needs to be given attention 
for the sake of creating a better tourism destination is 
in the healthcare sector. There should be healthcare 
services, which are agreed upon through the local 
government’s regulation. The scope of tourism health is 
very broad, as it includes the health of tourists, the health 
of the society as the hosts, the health of the workers in 
the tourism industry, the healthy condition of the tourism 
area’s environment, the food safety in the tourism area 
including the many regulations regarding health and 
tourism. The tourism health service is a branch of the 
public health science which is unique and specific, related 
to the tourism journey and activity. The government’s 
policies regarding the tourism health services will have 
impact towards the health of the population and the 
environment in the tourism destination. Apart from the 
health issues, another important aspect which is not 
seen here is the economic considerations. The tourists 
who are unhealthy will give impact towards the tourism 
industry as well as the society in that area. Contrarily, 
health tourism objects can be used as one of the ways to 
further promote that attraction. 

Some other issues which actually urgently need more 
attention is the need of the tourism city’s government 
to make some regulations regarding the health service 
in Lombok Island. They should be able to identify the 
potential threats and analyze the risk of the tourism 
health, which are related to the tourism journeys or the 
activities related to the offered tourism packages. 

The relation between the tourism industry and the 
health professions will be crucial, and each party must 
know and understand their reponsibilities. Thoes who 
have such interests must also discuss how the ideal 
relationship will be in creating an effective healthcare 
service in Lombok Island. 

Generally, the tourism industry has three 
components which must be fulfilled. They are suppliers 
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of travel services, tour operators, and retail travel agents. 
Included in the suppliers of travel services category are 
the suppliers of transportation services (air, land, sea), 
accomodation (hotels, motels, inns), and restaurants. 
The tour operators are usually in the form of businesses 
which offer tourism packages, whereas the retail travel 
agenst are the businesses which promote and market the 
services provided by the suppliers and the operators. 

The Bureau of Tourism Trips  have the role as the 
the operator as well as the agent of tourism trips, which 
must provide tourism guide services. As a profession 
which has direct relations with the activity of tourism, 
the tourguide workers have a crucial role. Tourguides 
are usually provided by the agent of the tourism trip 
services, which also coordinate freelance tourguides to 
fulfill the demand of independent tourists and the demand 
of the Bureau of Tourism Trips. In its business, the 
tourguide services must still be aware of the touirguides’ 
requirement of professionalism. This business is obliged 
to continuously make efforts to increase the skills of 
the tourguides who will work, so that they fulfill the 
requirements which apply. These are the components 
which must be fulfilled to reach the ideal role of tourism. 

From the description above, the chance to give 
health services as a form of health-risk prevention in the 
tourism areas is very large. Theoritically, the consultant 
of tourism trips may have a large role in the efforts to 
prevent the tourists’ health problems. The first step which 
may be done is their role in informing the importance of 
vaccination, as it is regarding the legal aspect of visiting 
a certain place. 

For instance, to visit the Kingdom of Saudi 
Arabia, visitors must provide a certificate of meningitis 
vaccination. The policy regarding the obligation to take 
actions to prevent and to protect oneself from meningitis 
is an operational principle which regulates the health 
services for the prospecting pilgrimage participants (for 
both hajj and umra), and also for the Indonesian Migrant 
Workers.  Regarding the reason of why this meningitis 
vaccination becomes obligatory, it is because the 
Kingdom of Saudi Arabia is one of the endemic places 
for the spreading of the virus causes the meningitis 
disease. The spreading of this virus is through the air. 
With this spreading manner, it is certainly very difficult 
to predict whether or not a pilgrimage participants might 
be free of that virus. 

The government of Lombok Island must oblige 
the tourism workers to give recommendation regarding 
vaccinations which are needed to prevent some diseases. 
For example, when there was an outbreak of the rabies 
disease in Bali, the toursim trip consultants may inform 
the importance of rabies vaccination before the journey 
to the tourists before they visit. Or while in Bali, the 
tourism trip consultants or the tourguides may give 
information on what must be done if bitten or scratched 
by animals which have the chance to be infected by 
rabies. 

Apart from that, the effort of chemoprophylaxis 
can also be informed to the tourists who have the risk 
to infected by some disease, yet can be prevented by 
the consumption of some medicines. For example, the 
tourists who visit the West Nusa Tenggara area, or other 
Eastern parts of Indonesia, may be advised to consult with 
medical workers to receive some preventive medicine. 
The tourism trip consultants and the tourguides may 
also be used to give advises regarding the general health 
situations in some areas during a certain period. In 
some cases where the dengue fever have increased, the 
tourism trip consultants may give information regarding 
the efforts to prevent being infected, like the protection 
needed while undergoing outdoor activities. The local 
government must always coordinate with the tourism trip 
agents and the tourguides, including giving information 
regarding the importance of trip insurance, repatriation 
information, and the medical service condition in the 
tourism destination area. 

Epidemiologically, the Ideal Role of Tourist Health 
Profession is an important population group as it has 
high mobility in giving disease prevention services in 
tourism areas. Not only the issue of tourism areas, yet 
also regarding the tourists who often move from one 
tourism destination to the next. They have the risk of 
having infected by some diseases, and there may be 
some unwanted incidents outside of the original place, 
thus mild cases may not be reported, and they seldom 
seek help or medications. This may cause an import of 
diseases to the original place and vice versa, there might 
be exported diseases to the destination places. This 
may increase the risk of changing the disease’s non-
endemic area into an endemic area. This shows that the 
epidemiology of diseases related to tourism is one of the 
basic competences which should be posessed by medical 
staff and public health staff in the tourism destination 
area. Even though economically, the increase of tourists 
poses a positive impact, yet this trend  may also be 
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followed by the increasing risk of health. 

Based on the research conducted by Reid, Keystone, 
& Cossar, international tourists who come to developing 
countries will experience health problems regarding 
tourism. There are many tourists who return to their 
original countries and seek medication. This shows that 
there are many health problems commonly experienced 
by tourists. 

The government’s policies regarding health 
services also depend on the role of medical staff and the 
understanding of the society in the tourism area regarding 
the handling of health issues. The medical staff should 
have a good competence of understanding regarding 
tourism health, which refers to the tourism health basic 
competence which are set by the International Society of 
Travel Medicine (ISTM), starting from a good diagnosis 
and a correct way of handling the case. 

 The scope of tourism health is very broad, 
thus the government of Lombok Island must be able 
to predict the diseases present in that area to secure the 
health of the tourists, the health of the society as hosts, 
the health of the workers in the tourism industr, also the 
health of the environment in Lombok Island’s tourism 
area. The government of Lombok Island is hoped to 
have a good understanding regarding the different kinds 
of vaccination an prophylaxis (the consumption of 
medications for preventive purposes) which are related 
to tourism. Last but not least, the government should 
give services of the health rights in the tourist destination 
places, and undergo an inter-professional interaction 
collaboration between the government of Lombok Island 
and the various medical staff, especially doctors, nurses, 
the society, also the travel bureaus, who have a big role 
in the realization of tourism health services which are 
according to the concept which has been described in 
this paper. If this goes well, the vision to realize the 
health service policies for tourists in Lombok Island will 
be a reality. 

The principle of safety in preventing diseases in the 
tourism area is the government’s policy principle which 
becomes the background in giving services regarding 
the healthcare rights. This principle of safety is a special 
principle which is based on the general principles, which 
are the principle of safety, the principle of protection, 
and the principle of benefit.

Conclusion
The service of tourism health is a unique and a 

specific branch of the public health science, which is 
related to tourism trips and activities. The government’s 
policy regarding tourism health services will give 
impact towards the health of the population and the 
environment in the tourism destination area. 
The above description shows that the chance to give 
healthcare services as a form of health risk prevention in 
the tourism destinations is opened very wide. 

Apart from the government of Lombok Island and 
the medical workers, the society’s role in the tourism 
area also has a large role when involved. They have a big 
role in understanding the important element in disease 
prevention and specific insidents toward the tourists, 
understanding the promotional aspect of tourism health, 
and to be able to make health impact assessment. They 
should also be able to identify threats of danger, make 
risk assessments, and making health risk-prevention 
efforts in the tourism areas. 

The scope of tourism health is very wide, thus the 
government of Lombok Island must be able to predict 
the diseases in that area to secure the health of the 
visitors, the health of the people as the host, the health 
of the tourism industry workers, also the health of the 
tourism area in Lombok Island. 
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Abstract
The potency of local peanut can be utilized as fungi growth medium to substitute Potato Dextrose Agar 
media (PDA). Peanuts are widely found in East Java and there are 7 varieties, namely Takar-1, Takar-2, 
Tuban, Jerapah, Talam-1, Hypoma-2, and Bima. This study aimed to make modified media from nuts for 
growth of Candida albicans, and Tinea versicolor. The type of this research was exploratory design. Peanut 
Sucrose Agar (PSA) medium was made from 8 local peanut varieties, sucrose, agar, chloramphenicol. As 
a gold standard media used PDA and Sabaroud Dextrose Agar (SDA). The mediums were planted with 
Candida albicans, and Tinea versicolor, to analyze colony diameter, morphological features and storability 
PSA media. The largest diameter of Candida albicans colonies and the highest number of Tinea versicolor 
colonies were obtained in PSA from Talam-1 variety when compared with PDA and SDA media. There was 
no difference in morphological of Candida albicans features and Tinea versicolor on PSA, PDA and SDA 
media. Storability of PSA, PDA and SDA media for 1 month at 4°C does not cause macroscopic media 
changes. Local peanut varieties Talam-1 was the best variety as the base material for the manufacture of PSA 
media for the growth of Candida albicans and Tinea versicolor.

Keywords: Candida albicans, Tinea versicolor, Peanut sucrose agar 

Introduction
Skin disease is one of the diseases that is still a 

public health problem of Indonesia. The results of 
a survey conducted by the author on the Division 
of Mycology of  Skin and Sex Disease Unit in Dr. 
Soetomo Hospital, Surabaya in 2015, skin diseases 
with the highest sequence of incidence. The species of 
dermatophyta class are Trichophyton mentagrophytes, 
Saccharomycetes, Candida albicans, and the last is 
Malassezia with Tinea versicolor species.

Tinea versicolor, also known as Pityriasis versicolor 
or fungus, is a superficial fungal infection of the skin 
caused by Malassezia furfur and is characterized by 
a skin macula, a mild and itchy scale, this infection is 
chronic, mild and usually without inflammation. Tinea 

versicolor more frequently concerns the face, neck, 
torso, upper arm, armpits, thighs and groin(1).

Symptoms of fungal infections are usually arising 
the spots either white, brown or red, depending on 
skin color, palpable like fine scales. Scales that when 
scratched, will come out small white and powder-like 
grains, when it is sweating it will feel very itchy. As a 
lipophilic organism, Malassezia furfur requires lipids 
for in vitro growth and in vivo(2).

Candida sp is known as a dimorphic fungus that 
normally exists in the gastrointestinal tract, upper 
respiratory tract and genital mucosa in mammals(3), 
but it can cause infection problems that in increasing 
population when the immune system declines both 
locally and systemically(4).

One of the procedures in the laboratory to support 
the diagnosis of Candida is to use the seed medium / 
culture. In seed medium have requirement of nutritional 
adequacy, temperature and pH according to requirement 
of microorganisms to be breed because there is 
different requirement of nutrition depend on type of 
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microorganism, but basically it have the same basic 
requirement, that is water, carbon, energy, mineral(5),(6). 
The standard media for growing fungi is Potato Dextrose 
Agar media (PDA) and Sabaroud Dextrose Agar (SDA). 
PDA and SDA media contain carbohydrates in potatoes 
as nutrients and dextrose which is an additional material 
that is a source of carbon for mold growth.

Peanuts grown by several farmers in East Java are 
7 kinds of varieties: Takar 1, Takar 2, Tuban, Jerapah, 
Talam 1, Hypoma 2, and Bima. Preliminary studies 
conducted by Fifi(8) suggest that modified media made 
from peanuts or Peanut Sucrose Agar (PSA) can be 
used as a substitute for PDA media for the growth of 
fungi such as Trichophyton mentagrophytes. Peanut 
concentrations in PSA media in the Fifi study showed 
optimal colony growth was 300 mg / 500 mL.

Local peanut varieties as the base material for PSA 
media which shows the best growth of Trichophyton 
mentagrophytes colony is Takar 2. The economical side 
of making Peanut Sucrose Agar medium to be cheaper 
than the other standard media (51,7% from media 
manufacture PDA and 71.2% of SDA production)(8). 
For Saccharomycetes and Malassezia class fungi (the 
most fungal cause of skin diseases according to data in 
Dr Soetomo Hospital, Surabaya), the effectiveness of 
the use of PSA media has not been tested. The objective 
of this research was to analyze the growth of Candida 
albicans colon and Tinea versicolor on Peanut Sucrose 
Agar modified medium and PSA media resistance during 
storage at 4oC.

Method
The type of this research is exploratory, the samples 

used are peanuts in East Java, namely: Takar 1, Takar 2, 
Tuban, Talam 1, Hypoma 2, Jerapah, Gajah and Bima, 
taken with random allocation and Candida albicans and 
Tinea versicolor obtained from Dr Soetomo Hospital, 
Surabaya. Peanuts

Materials
Candida albicans and Tinea versicolor, groundnuts 

with certain varieties, sucrose or sugar, bacteriological 
agar, chloramphenicol, Methylen Blue dyes, Potato 
Dextrose Agar as well as aquadest, inoculum hooks, 
autoclave, fatty cotton, analytical scales, petri dishes, 
erlenmeyer, bunsen, foot three, wire mesh, funnel, glass 
object, glass cover, microscope, balance, measuring 
pipettes, volume pipettes, and beaker glass.

Preparation of Potato Dextrose Agar (PDA) 
medium as Gold Standard (Neogen corp, Catalogue  
no: 7149)

The 19.5 grams PDA media powder, dissolve in 
aquadest as much as 500 mL into erlenmeyer. The PDA 
solution is heated to homogeneous and boils over the 
hot plate. The pH of the media was adjusted to pH 5.6, 
then sterilized in an autoclave at 121°C for 15 minutes. 
Chloramphenicol is added at a dose of 10 mg/ 100 mL. 
The media is poured in petridish and cooled at room 
temperature.

Preparation of Media Modification Peanut Sucrose 
Agar

The 300 grams Peanuts are mashed and blended 
without water and then boiled in 500 ml of aquades 
for 15 minutes. The filtrate was added 20 grams of 
sucrose, 10 grams of agar and some of the aquades until 
the final volume of 1000 ml was obtained and heated. 
The pH medium was adjusted to 5.6 and the media was 
sterilized in an autoclave at 121 ° C, for 15 minutes. 
Chloramphenicol is added with a dose of 10 mg / 100 
mL and then the media is poured in petridish and cooled 
to room temperature(8)

Preparation of Sabouraud Dextrose agar media 
(SDA)

The 65 grams SDA powder are dissolved in 
1000 ml aquadest, then measured its pH 5.6 ± 0.2, 
sterilization with autoclave at 121 °C for 15 minutes. 
Chloramphenicol is added with a dose of 10 mg / 100 
mL, then distributed to petridish.

Breeding of Candida albicans and Tinea versicolor

Inoculated Candida albicans and Tinea versicolor 
cultures on modified Peanut Sucrose agar medium and 
PDA media, then incubated at 25°C for about 2 weeks

Identification of Candida albicans and Tinea 
versicolor

The object glass is prepared and then stained with a 
Methylen Blue dye of about one to two drops. The colony 
is taken using the inoculum hook of each medium and 
mixed with the Methylen Blue dye. Closes with cover 
glass then fixes two to three times. Observe on a 10x 
magnification microscope to look for a field of view and 
40x to clarify the structure of the mold morphology.
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PSA Media Resilience During Storage at 4oC 

The resistance of PSA media during storage at 4 oC is a media quality test that includes visual tests and sterility 
tests. Test visually by observing the change of color, turbidity, and PSA media quality visually compared to PDA 
and SDA media stored at the same temperature and time. The sterility test is performed by incubating the media for 
2-3 days in the incubator

Findings
The Growth of Tinea versicolor on media

The Results of Microscopic Observation
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The Growth of Tinea versicolor on media 
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Figure 1. The Fungus Growth of Tinea versicolor on media (incubation at 25C for 2 weeks) 
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The Growth of Candida albicans  on Media 
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Figure 2. The Fungus Growth of Candida albicans  on media (incubation at 25C for 2 

weeks) 
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Figure 3. The results of microscopic observation

Table 1. The results of durability test in storage for 1 month at 4 °C on PSA media

No PSA media with Peanut varieties 1st week 2nd week 3rd week 4th week

1 PSA Takar 1 - - - -

2 PSA Takar 2 - - - -

3 PSA Tuban - - - -

4 PSA Jerapah - - - -

5 PSA Talam - - - -

6 PSA Hypoma 2 - - - -

7 PSA Gajah - - - -

8 PSA Bima - - - -

9 Potato Dextrose Agar - - - -

10 Sabouraud Dextrose Agar - - - -

(+)   Be changes in the texture of the media

 ( -)  No changes in the texture of media (sterile)
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1 PSA Takar 1 - - - - 
2 PSA Takar 2 - - - - 
3 PSA Tuban - - - - 
4 PSA Jerapah - - - - 
5 PSA Talam  - - - - 
6 PSA Hypoma 2 - - - - 
7 PSA Gajah - - - - 
8 PSA Bima - - - - 
9 Potato Dextrose Agar  - - - - 

10 Sabouraud Dextrose Agar  - - - - 
(+)   Be changes in the texture of the media 

 ( -)  No changes in the texture of media (sterile) 
 

DISCUSSION 
 

Of the 8 varieties of peanut (Takar 1, Takar 2, Tuban, Jerapah, Hypoma 2, Talam, 
Gajah and Bima) as the basic ingredients of making PSA obtained the result: 
a. The largest diameter colonies of Candida albicans fungi were found on PSA media from 

peanut varieties of Talam with size 4.5 cm. The size of the colony was larger than that of 
Sabouraud Dextrose Agar (3.2 cm) and Potato Dextrose Agar (3.0 cm) as gold standard 
medium 

b. The highest number of Tinea versicolor mushroom colonies was obtained on PSA media 
from peanut varieties of Talam of 74 colonies. The number of colonies is greater than the 
media Sabouraud Dextrose Agar and Potato Dextrose Agar as gold standard media 

Nutrient quality related to nutrient composition in culture medium and water quality 
parameters(6). From research conducted by Retno(8), obtained data of carbohydrate, protein 
and fat content of Potato Dextrose agar media to have the following composition: 3.67; 3.68 
and 1.69%. The content of carbohydrates, proteins and fats on the PSA medium of peanut 
varieties of Talam 1 has the following composition: 3.44; 3.08; and 1.28%. If the composition 
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Tuban, Jerapah, Hypoma 2, Talam, Gajah and Bima) as 
the basic ingredients of making PSA obtained the result:

a. The largest diameter colonies of Candida albicans 
fungi were found on PSA media from peanut varieties 
of Talam with size 4.5 cm. The size of the colony was 
larger than that of Sabouraud Dextrose Agar (3.2 cm) 
and Potato Dextrose Agar (3.0 cm) as gold standard 
medium

b. The highest number of Tinea versicolor 
mushroom colonies was obtained on PSA media from 
peanut varieties of Talam of 74 colonies. The number of 
colonies is greater than the media Sabouraud Dextrose 
Agar and Potato Dextrose Agar as gold standard media

Nutrient quality related to nutrient composition 
in culture medium and water quality parameters(6). 
From research conducted by Retno(8), obtained data of 
carbohydrate, protein and fat content of Potato Dextrose 
agar media to have the following composition: 3.67; 3.68 
and 1.69%. The content of carbohydrates, proteins and 
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fats on the PSA medium of peanut varieties of Talam 1 
has the following composition: 3.44; 3.08; and 1.28%. If 
the composition of the media is compared, it appears that 
the nutrient content contained in the PSA is lower than 
the PDA, but the diameter of Candida albicans colony is 
larger in the PSA medium.

Although PSA nutrient content is lower than 
PDA but the nutritional composition of PSA media is 
the optimal composition for Candida albicans colony 
growth. Carbohydrates are composed of 3 types of 
elements, namely carbon, hydrogen and oxygen. Which 
include carbohydrate compounds are sugar, starch and 
cellulose. Fungi depend on the complex carbohydrates 
as a nutrient source. Carbohydrates are described first 
into monosaccharide form with extracellular enzymes 
then newly absorbed by fungi for further assimilation. 
Carbon sources are needed for the energy and structural 
needs of fungal cells. This supports the growth of 
mycelium in the medium(12). Candida albicans requires 
organic compounds as a source of carbon and energy 
sources for their growth and metabolic processes. These 
carbon elements can be obtained from carbohydrates. 
Draski(7) research on the influence of media type and 
phosphorus composition on the growth of white oyster 
mushroom indicates that the type and composition of the 
media influence the growth of fungus.

In addition to mushrooms, peanut and other dairy 
products are good ingredients for growth of Salmonella 
sp(5), Bacillus sp, Proteus sp, Staphylococcus sp, 
Escherichia coli, and Serratia sp(10). This suggests that 
nuts are a good growth medium for bacteria and fungi.

The macroscopic morphology of Candida albicans 
on PSA media made from 8 peanut varieties has no 
significant difference, having a rounded shape with a 
slightly convex, smooth, slippery surface and sometimes 
a few folds especially in old colonies. Age of culture 
affects large small colonies. Colonies of yellowish-white 
color and smelled sour like tape scent. Candida albicans 
can grow on a wide variety of pH, but its growth will 
be better at  pH between 4.5-6.5. This fungus can grow 
in seedling at a temperature of 28oC - 37oC. Candida 
albicans has three forms of microscopic morphology:

1. Yeast Like cells, seen as a collection of round or 
oval cells with variations of 2-8 μm wide and 3-4 μm 
in length, 1.5-5 μm in diameter. These cells can form 
blastospores.

2. Pseudohypha, because the blastospores do not 

escape and continue to form new shoots.

3. Chlamydospores, round cell walls with a diameter 
of 8-12 μm. Chlamydospores are formed when Candida 
albicans is cultured in less nutrient medium such as Corn 
meal agar.

Microscopic morphology of Candida albicans 
on PSA media made from 8 peanut varieties has 
no significant difference. The type of microscopic 
morphology seen in Candida albicans grown in PSA 
from 8 peanut varieties is the Yeast Like cells type.

The physical structure of Candida albicans consists 
of cell walls, cell membranes, cytoplasm and nucleus. 
Candida albicans cell membrane consists of double 
phospholipid (lipid bilayer), the outer layer is rich in 
phosphatidyl, choline, ergosterol and sphingolipids. 
Sphingolipids contain the largest negative component of 
the plasma membrane and play an important role as an 
antimicrobial target(9).

The macroscopic morphology of Tinea versicolor 
on PSA media made from 8 peanut varieties has no 
significant difference. The incubation takes 1-2 weeks, 
the colony grows like yeast, is green and at the edges 
grows a filamentous area of   brown.

The microscopic morphological features of Tinea 
versicolor on PSA media made from 8 peanut varieties 
have no significant difference, in the form of groups 
of round cells, sprouted, thick-walled and have short-
stemmed and bent hyphae, smooth branched, shiny and 
spores oval.

Storage in the refrigerator at 4 °C for 1 month, with 
weekly observation, was not found to be change in PSA 
media, it also happened on Potato Dextrose agar media 
and Sabouraud Dextrose Agar. This indicates that PSA 
media have the same storage power as WHO standard 
media used as gold standard medium.

Additional Informations

Source of Funding: Authors

Conflict of Interest: No

Ethical Clearance: Yes

Conclusion
From the results of research that has been 

implemented it can be concluded as follows:
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1) The best varieties of peanuts as the base 
material for the manufacture of PSA media with the 
growth of Candida albicans and Tinea versicolor are 
Talam-1, because the growth of fungi indicates better 
diameter and colony amount compared to PDA media 
and Sabouraud Dextrose Agar as gold standard media.

2) Macroscopic and microscopic morphology of 
Candida albicans and Tinea versicolor in some peanut 
varieties in PSA has no difference when compared with 
the growth of fungus on PDA media and Sabouraud 
Dextrose Agar as gold standard media.

3) PSA media stored for 1 month at 4oC did not 
change and the same result also happened on PDA media 
and Sabouraud Dextrose Agar as gold standard media
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Abstract
Diabetic peripheral neuropathy is one of the complications arising from diabetes mellitus which decreases 
the function of distal sensory nerve, especially the lower extremity in progressively, and autonomic nerves 
which could be acute or chronic. This research aimed to determine the effect of diabetic foot gymnastic on 
distal sensorimotor on people with diabetes with peripheral neuropathy at Jongaya Public Health Center, 
Tamalate Sub-District, Makassar City. The research method was quasi experiment research design with 
pretest-posttest research design with control group design. The  sample was selected by using purposive 
sampling.  The research results show that foot exercise has effect on sensory sensations (p-value=0.000). 
There was no effect of diabetic foot exercise on motor sensations (p-value=0.218). Foot exercise has effect 
on diabetic peripheral neuropathy (p-value=0.005). In conclusion, the research results are diabetic foot 
exercise has effect on distal sensory and peripheral neuropathy. 

Keywords: Distal sensorimotor, Peripheral neuropathy, Diabetic foot exercises
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Introduction
One of the four diseases that have the largest 

proportion globally is Diabetes Mellitus (DM), and 
estimated will have significant increase in 2040 was 
shown in report(1). This proves that diabetes mellitus 
is an important public health problem to be addressed 
further. Indonesia is at seventh place out of ten countries 
with the largest DM sufferers in 2015, with a number of 
10 million people with diabetes mellitus(1). This number 
is estimated to reach 16.2 million in 2040.

Diabetes mellitus is a degenerative disease that will 
result various complications if it is not treated properly, 
namely macrovascular (heart failure, myocardial 
infarction, arteriosclerosis, stroke), microvascular 
(retinopathy, nephropathy), and neuropathy. One of the 
biggest complications of diabetes mellitus is amputation. 

During the last decade, there were 1.5 to 3.5 
amputation per 1000 people with diabetes mellitus(2), 
In Indonesia of 2011 at Central Public Hospital of Dr. 
Cipto Mangunkusumo Jakarta (RSCM), amputation 
had a percentage of 1.30 as a complication of diabetes 
mellitus(3). The beginning of amputation is peripheral 
neuropathy complication. The initial symptoms of 
neuropathy which are sometimes underestimated in 
form of numbness, stabbing pain, pain like being 
stung become the beginning of diabetic ulcer on the 
feet of people with diabetes mellitus which leads to 
amputation. Neuropathic complications are important to 
note considering the highest complications percentage 
at Central Public Hospital of Dr. Cipto Mangunkusomo 
in 2011 was neuropathy reaching 54% of people with 
diabetes mellitus(3).

Diabetic peripheral neuropathy or Distal Symmetric 
Polyneuropathy (DPN) is a peripheral nerve disorder 
that progressively decreases nerve function including 
motor weakening, sensory disorder, autonomic, and 
tendon reflexes weakening which can be acute or 
chronic. This peripheral neuropathy only affects distal 
nerve, especially the lower extremity(4).

Damage to sensory nerve function can occur due 
to the mechanism of increasing oxidative stress, so 
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that the impulse delivery process is disrupted. Sensory 
nerve damage involves damage to Aα / β large nerve 
fibers which results in vibration sensation, touch and 
perception of position, and pain. Whereas, Aσ small 
nerve fibers and C-not myelinated nerve damage have 
impact on perception sensation of temperature(5).

Damage to motor nerve will result in changes 
in the biomechanics of foot and often changes in the 
shape of foot (deformity). Deformities that appear can 
be in various forms. Even, a combination of various 
deformities can appear.Peripheral neuropathy can 
occur with or without initial symptoms. The initial 
symptoms felt by people with diabetes include loss 
of sensation and ongoing pain. Neuropathy that arises 
with symptoms (symptomatic) can appear in positive 
symptoms and negative symptoms. Positive symptoms 
reflect spontaneous activity of inadequate nerve fibers, 
while negative symptoms (asymptomatic) show a 
decrease in nerve fiber activity. Positive symptoms 
(symptomatic) are manifested by stabbing pain, pins and 
needles, choked, frozen pain, electric shock, allodynia, 
hyperalgesia, burning pain, itchy pain, pain as if slashed, 
while the negative symptoms are characterized by 
paresthesia and loss of strength. People with diabetes 
having negative symptoms (asymptomatic) show feeling 
of heaviness, stiffness, drowsiness, and pins and needles. 
Asymptomatic symptoms have a higher risk for ulcers 
because they cannot feel the sensation anymore(6).

Diabetic peripheral neuropathy is initiated by a 
hyperglycemic state. Pathophysiologically, peripheral 
neuropathy is seen as multifactorial. At the time of 
hyperglycemia, endothelial cells and sarah cells will be 
flooded with glucose (hyperglycoslia). In this condition, 
it will provoke rate-limiting enzyme (rate-limiting 
enzyme) that is aldoreductase, reducing glucose bound in 
sugar alcohol, namely sorbitol. Sorbitol is then oxidized 
by sorbitol dehydrogenase to fructose. Sorbitol cannot 
diffuse easily through the cell membrane and damage 
can occur due to osmotic pressure(7). Accumulation 
of sorbitol and fructose in nerve cells decreases Na / K 
ATPase activity(6).

In hyperglycemia, glucose combined with protein 
produces glycolization protein, which can be damaged 
by free radicals and fat resulting AGE which then 
damages sensitive nerve cells. AGE enhancement 
results increased oxidative stress which continues to 
the decrease of nitride oxide. Nitride oxidative has 
important role in controlling the activity of Na / K 

ATPase(8). Peripheral neuropathy also has an impact 
on the occurrence of ischemic vascular resulting axonal 
transport disorder, Na activity+ / K ATPase which 
eventually resulting axon degeneration(9). AGE and 
oxidative stress will activate the PKC which is triggered 
by the formation of diacylglycerol (DAG) from a 
hyperglycemia state. PKC activation has several effects, 
namely Vascular Endothelial Growth Factor (VEGF), 
vasodilator endothelial Nitric Oxide Synthase (eNOS), 
Tumor Growth Factor-Betha (TGF-β), Activator 
Inhibito-1 (PAI-1), Production of proinflammatory 
cytokines by vascular endothelial cells(10) which causes 
increased vascular permeability and changes in blood 
flow. It provokes axon degeneration. 

Vascularization in people with diabetes mellitus 
can be treated by performing foot exercise. In addition, 
foot exercise can also stimulate the treatment of sensory 
and motor nerves function of legs. Foot exercise for 
people with diabetes is diabetic foot exercise. The foot 
movements implemented during diabetic foot exercises 
are leg movements resulting the leg muscles to tighten 
and compressing the veins around the muscles. This will 
push blood towards heart and the venous pressure will 
decrease the fiber, increase the secretion of endorphin 
hormone which serves to reduce pain, vasodilation of 
blood vessels resulting in a decrease in blood pressure 
especially brachial systolic. This mechanism will help 
accelerate blood circulation of legs and improve blood 
circulation(11). Foot exercise are also stretching. 
Stretching of leg is considered effective in accelerating 
blood circulation to the leg, increasing the work of 
insulin and strengthening the blood vessels that inhibit 
the lipolysis process, reduce the risk of atherosclerosis, 
and increase blood flow to the lower extremities, as well 
as contribute to increase systolic blood pressure of the 
legs to stimulate the leg nerves in receiving stimulation. 
This results in an increase of legs sensitivity, especially 
in people with diabetes mellitus(12).

The research aimed to determine the effect of 
diabetic foot exercise  on distal sensorimotor on people 
with diabetes with peripheral neuropathy at Jongaya 
Public Health Center, Tamalate Sub-District, Makassar 
City.

Materials and Method
The research was conducted using pretest-posttest 

without control group design. It was performed in the 
operational territory of   Jongaya Public Health Center, 
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Tamalate, Makassar. This research was conducted 
in April to June 2018. There were 20 diabetic people  
lived in the operational area of   Jongaya Community 
Health Center as the sample, selected by purposive 
sampling. Foot exercises were performed five times 
a week for two weeks by applying foot exercise 
procedures established by The Indonesian Society for 
Endocrinology (PERKENI) in 2009 and assessment 
of peripheral neuropathy using the assessment sheet 
of Khana Rosyida adapted from a combination of 

MNSI assessments (Michigan Neuropathy Screening 
Instrument) and MDNS (Michigan Diabetic Neuropathy 
Score).

Assessment data on sensory, motor, and diabetic 
peripheral neuropathy was using instruments, 
monofilament, tuning fork, prick pin, hammer reflex 
which was performed during the screening of peripheral 
neuropathy, after exercise, and one day after exercise. 
The data were analyzed using T-test and Mann-Whitney 
tests.

Findings
Table 1. The Effect of Diabetic Foot Exercise on Sensory Sensation in Type II DM Patients

Sensory Sensation
Group p-value

Intervention Control

Pre-Intervention
One-week
Two-week

3.70(1.56)
9.80(5.94)
3.00(0.00-12.00)

3.50(1.64)
17.70(8.20)
21.50(6.00-33.00)

0.784*
0.024*
0.001**

Post-Intervention 0.00(0.00-2.00) 5.00(2.00-7.00) 0.000**

*Independent t-test; **Mann-Whitney test (α<0.05)

The mean score of sensory sensation before performing diabetic exercise in the intervention group was 3.70, 
while control group was 3.50. T-test results obtained p-value=0.784 (there was no difference in sensory sensation 
before the exercise between control and intervention group). After performing the exercise for one week, p-value was 
0.024 (there was difference). After two weeks, p-value was 0.001 (there was difference). After performing diabetic 
foot exercise, p-value wa 0.000 (there was difference). 

Table 2. The Effect of Diabetic Foot Exercise on Motor Sensation in Type II DM Patients

Motor Sensation
Group

p-value
Intervention Control

Pre-Intervention
One-week
Two-week

9.70(5.10)
35.20(28.51)
22.50(22,60)

5.10(4.79)
24.7(23.56)
25.5(23.97)

0.052*
0.381*
0.777*

Post-Intervention 0.00(0.00-10.00) 3.50(0.00-14.00) 0.218**

*Independent t-test; **Mann-Whitney test (α<0.05)

The mean score of motor sensation before 
performing diabetic exercise in the intervention group 
was 9.70, while control group was 5.10. T-test results 
obtained p-value=0.052 (there was no difference in 
motor sensation before the exercise between control and 
intervention group). After performing the exercise for 

one week, p-value was 0.381 (there was no difference). 
After two weeks, p-value was 0.777 (there was no 
difference). After performing diabetic foot exercise, 
p-value was 0.218 (there was no difference). 
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Table 3. The Effect of Diabetic Foot Exercise on Diabetic Peripheral Neuropathy in Type II DM Patients

Diabetic Peripheral Neuropathy
Group

p-value
Intervention Control

Pre-Intervention
One-week
Two-week

17.10(5.72)
49.00(26.00-104.00)
39.60(26.56)

12.60(6.05)
62.50(25.00-228.00)
64.80(30.90)

0.105*
0.0739**
0.066*

Post-Intervention 4.00 (0.00-15.00) 12,50 (6,00-24,00) 0.005**

*Independent t-test; **Mann-Whitney test (α<0.05)

The mean-score of Diabetic Peripheral Neuropathy 
before performing diabetic exercise in the intervention 
group was 17.10, while control group was 12.60. T-test 
results obtained p-value=0.105 (there was no difference 
in motor sensation before the exercise between control 
and intervention group). After performing the exercise 
for one week, p-value was 0.0739 (there was no 
difference). After two weeks, p-value was 0.066 (there 
was no difference). After performing diabetic foot 
exercise, p-value was 0.005 (there was difference). 

Discussion
Based on the results, there was effect of diabetic foot 

exercise on sensory sensations. The research results are 
relevant to research conducted by Endriyanto, et al(13) 
that there is a significant effect of foot exercises on 
the sensitivity of people with diabetes leg. The similar 
things also proved by research of Lavisa, et al(14), that 
there is a significant effect of foot exercise on peripheral 
neuropathy leg pain.

It shows that sensory sensation in diabetic peripheral 
neuropathy tends to treat the sensory sensation by 
performing diabetic foot exercises. As stated in Cooper, 
et al.(15) research, if small movements stimulating 
afferent nerves or commonly referred to as Exercise 
Pressor Reflex (EPR) is performed, it can open the Na+ 
channel stimulated from reactive oxygen on dorsal root 
ganglion (DRG). 

This effect will stimulate an increase of brain-
derived neurotrophic factor (BDNF), nerve growth 
factor (NGF), neurotrophic-3 (NT-3), synapsin-I 
(SNAP-I) and growth associated protein 43(GAP43) in 
sensory ganglia which results schwann cell proliferation 
that is badly needed in axon regeneration that can repair 
nerve damage in diabetic peripheral neuropathy. In 

addition, exercise in people with diabetes can activate 
anti-inflammatory cytokine (IL-10 and IL-1) natural 
that suppresses spending pro-inflammatory (TNF-α and 
ILI-β) due to nerve damage in peripheral neuropathy 
which causes pain in diabetic peripheral neuropathy.

Foot exercises can treat sensory sensation disorder 
in form of pressure and touch sensations, vibration 
sensations, and pain sensations that occur in peripheral 
neuropathy. Since, performing foot exercise movements 
will open the Na channel that can be stimulated by the 
DRG, so as to trigger a natural stimulant that can help 
regenerate axon and push proinflammatory release and 
produce anti-inflammatory which can increase sensory 
sensations and reduce pain in people with diabetes.

Based on the results, there was no effect of diabetic 
foot exercise on motor sensations. This is in line with 
the research conducted by Malyz, et al.(16) that physical 
exercise in treatment of motor nerve function, namely 
sciatic nerve on people with peripheral neuropathy 
diabetic or not on people with diabetes, but peripheral 
neuropathy cannot be seen if it is performed for less than 13 
weeks. Damage to the nerves can affect muscle tightness 
and muscle mass, and in the case of severe peripheral 
neuropathy, the loss of muscle mass is common(17). The 
relationship between muscle mass and muscle amplitude 
is very influential on muscle strength. The weak muscle 
amplitude indicates loss of axonal or degeneration of 
axons, and the decrease of neuron conduction velocity 
(NCV) indicates degeneration. These effects cause axon 
degeneration and neuromuscular weakness(17). 

Damage of cutaneous receptor function, and 
proprioception can worsen motor neuron activity. 
Therefore, stimulation of cutaneous allows the effect of 
motor muscle activity for a long time in form of interactions 
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between receptors of cutaneous, muscle Spidle, and 
alpha motor neuron activity. On distal symmetrical-
length-dependent sensorimotor polyneuropathies 
progressively associated with distal axonopathy, the 
pathogenic mechanism of diabetic neuropathy occurs in 
multi-factorial, namely the polyol pathway, advanced 
glucose end product (AGEs), increased oxidative stress, 
cytokine secretion, dyslipidemia(18). The decrease 
of intramuscular adipose tissue (IMAT) affects the 
decrease in muscle strength of motor sensation on people 
with peripheral neuropathy and affects the occurrence of 
sarcopenia in progressively(19).

Motor sensation treatment in diabetic peripheral 
neuropathy with physical activity using a minimum of 13 
weeks’ time is proved by the morphology of the motor 
nerves, one of them is proximal and distal sciatic nerves. 
In proximal nerve damage on people with peripheral 
neuropathy diabetic, the diameter size of myelinated 
fiber is reduced indicating incomplete maturation fibers 
and exacerbate the axon degeneration. The decrease 
of myelin thickness is characteristic of diabetic due to 
hyperglycemia(16). Basically, physical activity cannot 
treat the distal nerve morphology on people with 
peripheral neuropathy or in other nerve damage but, 
neurotrophic factor, brain-derived neurotrophic factor, 
neurothropin 3 can stimulate the motor nerves produced 
if doing physical activity stimulated by spinal cord.   

Foot exercise on motor sensation has no effect 
because the duration of foot exercise for intervention 
group was relatively short in motor nerve of peripheral 
neuropathy treatment that requires a minimum of 13 
weeks after the physical activity intervention. Based 
on a research conducted by Malysz(16), morphological 
changes in the motor nerve progressively occurs causes 
axon degeneration. Performing physical activities such 
as foot exercises will emit stimulants that will help 
restore motor nerve function. However, it should in 
long period, at least 13 weeks due to nerve morphology 
damage.

Based on the results, there was effect of diabetic 
foot exercise on diabetic peripheral neuropathy. This 
is relevant to the research of Suhertini & Subandi(20) 
was stating that foot exercise affects the treatment of 
peripheral neuropathy as evidenced by a decrease in the 
average score of people with diabetes with peripheral 
neuropathy decreasing after intervention of peripheral 
neuropathy.

Physical exercise can stimulate the release of 
neurotrophin levels, reduce oxidative stress, and reduce 
inflammation, physical exercise can also prevent the 
destruction of myelin and reduce the occurrence of 
channel dysfunction Ca2+. In order to treat the function 
of electrophysiological, enhancement of neurotropic 
growth hormone is key to treat the nerve function 
of peripheral neuropathy because it facilitates nerve 
regeneration(21).

Conclusion 
Based on the results of the study, it can be concluded 

that foot exercises have a positive impact on sensory 
sensation and diabetic peripheral neuropathy.
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Abstract
Aim: To path analysis (PA) of VSPOM structure for service plan in the Regional Health Service in Thailand.

Method: Structural Equation Models used to explain this study. The samples were the following two groups: 
1) 274 (90.13%) executives from 304; and 2) 664 (81.07%) executives and practitioners from 819, tools were 
1) executives questionnaire and 2) a VSPO questionnaire, data were statistically analyzed by exploratory 
factor analysis (EFA), the second order confirmatory factor analysis (2nd Order CFA) and path analysis (PA). 

Results: The path model affecting the management of VSPOM structure is consistent with empirical data 
(χ2 = 0.272, DF = 19, CMIN/DF = 1.171, GFI = 0.993, AGFI = 0.980, ECVI = 0.166, Model AIC = 110.00, 
NFI = 0.996, CFI = .999, RMR = 0.005, and RMSEA = 0.016). The management of VSPOM structure was 
based on Setting (0.79), Man (0.32), and Material (1.00).  

Conclusion: The variables in the both ten observed variables and four latent variables of the variable model 
had high construct validity by EFA, 2nd Order CFA and PA that can be used for development a VSPOM.

Keywords: Virtual Service provider office; path analysis; service plan; regional health service; Thailand.

Introduction
Efforts to reform the Thailand Health System started 

in 2013 with the aim of optimizing the management of the 
health system in the area providing health services of 12 
regions. However, a Service Provider Office to support 
the work of the executives has not yet been perfectly 
established and operations practitioners deployed. This 
is similar to having a virtual enterprise that not clear 
model operates, not clear format appropriate to the 
context. 

A virtual organization (VO) is an organization 
involving detached and disseminated entities and 
requiring information technology to support their work 
and communication.2 Since then, terms such as virtual 
office, virtual classroom, and virtual corporation have 
appeared in the literature.3,4,5 VOs do not represent 
a firm’s attribute but can be considered as a different 
organizational form. Unfortunately, it is quite hard to 

find a precise and fixed definition of fundamental notions 
such as VO or virtual company.6 

Nowadays, it is still not known exactly how VSPOM 
factors. For VO in this research, the definition refers 
to the network of organizations linked by information 
technology in order to share operational skills and 
resources7 through the use of telecommunications, 
technology, social, and community networks, which 
are interdependent cooperation, flexibility, trust, and 
self-organization).8 The scope of the organization has 
an unclear boundary and location, which is expected to 
be useful in the adoption of the VSPOM factors and in 
performing effectively.

Objectives

The main objective includes the following three 
sub-purposes: 1) to analyze with EFA; 2) To analyze 
with 2nd Order CFA; and 3) to analyze with PA.

DOI Number: 10.5958/0973-9130.2019.00571.1 
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Methodology

The population used in the development of 
the components is as follows: 1) qualified member 
(executives) of the health services system in the VSPO; 
2) executives and practitioners in the Vice Chief of 
the Provincial Health Office in the health service 
virtualization of 12 regions of Thailand.

The samples were the following two groups: 1) A 
group of 304 highly skilled executives of nearby health 
services system in the VSPO. In total, 274 executives 
were selected purposively as conclusion criteria; 2) A 
group of practitioners is required in the field of health 
services, VOs, since this research uses the query 
level 5. A sample of 664 practitioners from 819 was 
selected by multistage random sampling that covered 

all geographical regions of Thailand, i.e. nationwide 
practitioners present in the 12 regions of VSPO.9

The instrument is questionnaires that the researchers 
created. Two versions of the questionnaire are as follows: 

1) Questionnaire for luminaries used for analyzing 
the components. It was a survey of the executive’s 
opinions, covering the four main components of the 
underlying core elements that include 21 classified 
elements; 2) Query administrators and practitioners in 
the VSPO. These are the tools used for the development 
of component-oriented confirmation. It includes 21 
recruitment variables to cover the four capacities that 
are classified into components of ten elements, as shown 
in Table 1.

Table-1: Structure of the VSPOM structure for service plan in the Regional Health Service in Thailand

Side Core Component

1) MATERIAL 1. RESOURCE (operating support resources management)

2. CONTENT (developing academic subject)

3. GENERAL (general administration)

2) ADMINISTRATION 4. CULTURE (building culture)

5. BUDGET (budget administration)

6. PHILOSOPHY (philosophy, methodology)

3) SETTING 7. ESTABLISH (Establishing an Office Management Model with virtualization)

8. ACADEMIC (Academic Administration)

4) MAN 9. PERSONNEL (Personnel administration)

10. PROFESSIONAL (Personnel who have a professional)

The data was collected using two questionnaires:

(1) Data were collected from a sample of the 
executives to obtain qualified answers, the questionnaires 
were sent and returned directly to get the query back 
from the 274 executives, representing 90.13 percent of 
qualified 304 target samples.

(2) To collect data from a sample of practitioners 
from 12 VSPO, questionnaires were sent and returned 
by post to get the query back from the 664 practitioners, 
representing 81.07 percent of 819 target samples.

Research data analysis was divided into three 

episodes according to the purpose of this research. They 
are as follows:

(1) EFA, the composition extracted by principal 
component analysis method rotation axis and angle 
pattern elements with varimax rotation.

(2) CFA from data of administrators and practitioners 
with the 2nd Order CFA.

(3) PA from data of the 2nd Order CFA.

Results 
Analyzing with EFA to analyze 90 variables, the 
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results for testing the suitability of the variables were 
obtained by conducting Kaiser-Meyer-Olk in test to 
measure the sampling adequacy (MSA). KMO or MSA 
at 0.890, which is over 0.80, shows that the variable 
series is appropriate to be analyzed at a good level on 

the basis of Kim &Mueller.10 Moreover, the Bartlett’s 
test of sphericity found the variables to be correlated 
significantly (p-value <0.001), which showed that 
different variables can be used to analyze the elements. 
Orthogonal rotation with varimax shown in Table 2.

Table-2: Results of the orthogonal elements with varimax rotation

Component

Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings

Total
(Eigen 
value)

% of 
Variance

Cumulative 
%

Total
(Eigen 
value)

% of 
Variance

Cumulative 
%

1 47.847 53.163 53.163 15.993 17.770 17.770

2 4.644 5.161 58.324 15.708 17.453 35.223

3 3.771 4.190 62.513 7.786 8.651 43.874

4 3.267 3.630 66.143 7.339 8.154 52.028

5 2.882 3.202 69.346 5.909 6.565 58.593

6 2.178 2.420 71.765 5.375 5.972 64.565

7 1.843 2.048 73.813 4.014 4.460 69.025

8 1.827 2.030 75.843 2.687 2.985 72.011

9 1.626 1.806 77.649 2.505 2.783 74.794

10 1.524 1.694 79.343 2.176 2.418 77.212

11 1.292 1.436 80.779 2.058 2.286 79.498

12 1.164 1.293 82.072 1.880 2.089 81.587

13 1.132 1.258 83.330 1.569 1.744 83.330
The results of the variable component in the restructuring and named the element.

Table 2 showed that the variables used in the analysis 
can be grouped into a total of 90 elements has 13 elements 
with the Eigen value that exceeds 1.00, which means that 
each component can be explained by the variance of all 90 
elements more than 1.00, features all 13 elements could 
explain the variance of all 90 characters, representing 83.33 
percent. However, because researchers want to use only 
the variable that has the weight of the composition ≥ 0.50 a 
number of 74 elements with the weight of the composition 
0.504 to 0.846, the composition was reduced to 10 from 74 

elements that were present initially. Ten modified elements 
were given a meaningful name, consistent and cover all the 
variables as same as Table 1.

The results of the 2nd Order CFA were analyzed to 
confirm that the ten elements listed above are the four 
aspects. Ten elements are main elements to obtain a model 
of the real overall VSPOM in the form of VSPOM with 
the help of main element is desirable, as detailed in Figure 
1 and Table 3. 
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Table-3: Statistics measuring the harmony of the model with empirical data of the VSPOM structure for 
service plan in the Regional Health Service in Thailand

Fit Index Criteria of Fit Index Results of CFA Consideration Decision

- Chi-Square χ2 > 0.05 .363 Meet the criteria Well

- CMIN/DF < 2.00 1.093 Meet the criteria Well

- GFI > 0.90 .997 Meet the criteria Well

- AGFI > 0.90 .982 Meet the criteria Well

- ECVI <ECVI for Saturated Model (0.290) 0.166 Meet the criteria Well

- Model AIC <Saturated AIC (110.00) 110.00 Meet the criteria Well

- NFI > 0.90 .998 Meet the criteria Well

- CFI > 0.90 1.00 Meet the criteria Well

- RMR < 0.05 .003 Meet the criteria Well

- RMSEA < 0.05 .012 Meet the criteria Well

Note: AGFI, adjusted goodness-of-fit index; AIC, Akaike information criterion; CFI, comparative fit index; CMIN/
DF, χ2 statistics and degrees of freedom ratio; ECVI, expected cross-validation index; GFI, goodness-of-fit index; 
NFI, normed-fit index; RMR, root mean square residual; RMSEA, root mean square error of approximation.

Figure-1: The 2nd Order CFA Model of the VSPOM structure for service plan in the Regional Health Service in Thailand
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Table 3 and Figure 1 found that the model element 
of VSPOM structure is desirable and consistent with the 
empirical data of the administrators and practitioners 
due to a statistical measure of harmony through them. 
It showed that the variables model has good construct 
validity. It can be seen that the VSPOM factors is 
desirable since it includes the following four aspects: (1) 
Material; (2) Administration; (3) Setting; and (4) Man. 

The results of PA following on from the CFA, 
the investigator has analyzed the PA of the VSPO 

administration to show the reasonable of influence 
between the variables in the both ten observed variables 
and four latent variables that this technique was invented 
by Wright.11 The analysis of the model showed that a 
causal model of VSPO administration for health services 
system of Thailand that researchers made are consistent 
with empirical data was collected. (Not statistically 
significant p-value = 0.272), with the corresponding 
index of 0.98. The results of PA are desirable as shown 
in Table 4 and Figure 2.

Table-4: Statistics measuring the harmony of the model with empirical data of the VSPOM structure for 
service plan in the Regional Health Service in Thailand

Fit Index Criteria of Fit Index Results of PA Consideration Decision

- Chi-Square χ2 > 0.05 .272 Meet the criteria Well

- CMIN/DF < 2.00 1.171 Meet the criteria Well

- GFI > 0.90 .993 Meet the criteria Well

- AGFI > 0.90 .980 Meet the criteria Well

- ECVI
<ECVI for Saturated Model 
(0.290) 0.166 Meet the criteria Well

- Model AIC <Saturated AIC (110.00) 110.00 Meet the criteria Well

- NFI > 0.90 .996 Meet the criteria Well

- CFI > 0.90 .999 Meet the criteria Well

- RMR < 0.05 .005 Meet the criteria Well

- RMSEA < 0.05 .016 Meet the criteria Well

Figure-2: The Path Model of the VSPOM structure for service plan in the Regional Health Service in Thailand
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Table 4 and Figure 2 found that the model element 
of VSPOM structure is desirable and consistent with the 
empirical data of the administrators and practitioners 
due to a statistical measure of harmony through them, 
showing that the model has good remain construct 
validity. 

Conclusions
1. The results found that the core VSPOM factors 

model of 4 aspects are as follows: (1) Setting consists of 
three elements; (2) Management includes three elements; 
(3) Man consists of two elements; and (4) Material consist 
of two elements. 10 elements are a component of the 74 
selected variables.

2. Results of the 2nd Order CFA indicated that the 
elements of the VSPOM including four aspects are main 
elements and ten sub-elements have good construct validity 
with the empirical data that good shape. The statistics 
measure the harmony through all as follows: the resulting 
management desirable model fits with a chi-square of 
10.926, 10 DF and is not statistically significant with a 
p-value of 0.36312 and CMIN/DF is 1.093.13,14The various 
goodness of fit indices are also acceptable: GFI is 0.997, 
AGFI is 0.982.15, ECVI for Saturated Model is 0.166.16, 
Saturated AIC is 110.0017,18, NFI is 0.99819, CFI is 1.0019, 
and RMR is 0.00316,18 while RMSEA is 0.012.19,20

On prioritizing the core elements of the descending 
is: (1) PHILOSOPHY; (2)

ESTABLISH; (3) GENERAL; (4) 
PERSONNEL; (5) ACADEMIC; (6) CULTURE; (7) 
PROFESSIONAL; (8) BUDGET; (9) RESOURCE; 
and (10) CONTENT.

3. Results of PA indicated that the elements of the 
VSPOM including four aspects 

are main elements and ten sub-elements have good 
construct validity with the empirical data that good 
shape. The statistics measure the harmony through 
all as follows: the resulting management desirable 
model fits with a chi-square of 22.246, 19 DF and is 
not statistically significant with a p-value of 0.27212 
and CMIN/DF is 1.171.13,14  The various goodness of 
fit indices are also acceptable: GFI is 0.993, AGFI is 
0.98015, ECVI for saturated model is 0.16616, Saturated 
AIC is 110.0017,18, NFI is 0.99619, CFI is 0.99919, and 
RMR is 0.00516,18while RMSEA is 0.016.19,20 

It can be concluded that the reasonable of influence 
between the variables in the both ten observed variables 
and four latent variables of the variable model had high 
construct validity by all three EFA, 2nd Order CFA and 
PA that can be used for development a VSPOM.

Discussions
1. The variables used in this study is appropriate at a 

good level can be analyzed for the 2nd Order CFA. The 90 
variables studied can be grouped into elements to have 13 
elements per group. Each element has an Eigen value more 
than 1.00 and all elements can explain the variance of all 
the variables that were 83.330 in weight. Then, check the 
validity again by a 2nd Order CFA.

2. Variables model of the 2nd Order CFA of 
VSPOM factors is appropriate at a good level to be used 
for development a VSPOM model that are consistent with 
the empirical data of the administrators and practitioners in 
the field offices of the Health Service Virtual. The statistics 
measure the harmony of all in the form of administration 
office. The 2nd Order CFA that was developed has construct 
validity which can be used to study the management of 
desirable characteristics, indicating that the model has 
good precision, since the variables and elements, such 
as related documents and research support, are analyzed 
through EFA and CFA.

3. Results of PA found that the variables in the 
both ten observed variables and four 

latent variables of the variable model of VSPOM 
structure was appropriate at a good level that are 
consistent with the empirical data of the administrators 
and practitioners in the field offices of the Health 
Service Virtual. The statistics measure the harmony of 
all in the form of VSPOM structure. The Path model 
that was developed has construct validity which were 
appropriate to be used for development a VSPOM of 
desirable characteristics, indicating that the model has 
good precision, since the variables and elements, such 
as related document and research support, are analyzed 
through EFA, CFA and 2nd Order CFA.
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Abstract
Heat pressure is one of the causes of dehydration that causes weakness, fatigue, lack of focus, nausea, 
dizziness, increased heart rate and even stroke to death. High heat pressure will cause the body to lose 
much fluid and electrolytes. Its ISBB metal processing section exceeds NAB (29.10C) whereas according 
to Permenkes Number 70 the Year 2016 NAB climate of the industrial working environment at heavy work 
with 75% working hours arrangement is 27,50C. The purpose of this study to determine the effect of drinking 
water as an effort to prevent dehydration of metal parts workers. The type of research is pre-experiment 
with one group pretest-posttest design. The research population is all workers of metal processing PT. 
Multi Instrumentation Bandung amounted to 33 workers. Sampling technique with total sampling. The 
analysis used in univariate analysis and Bivariate Analysis in this study using a non-parametric statistical 
test of Wilcoxon Match Pairs Test. Initial test results showed most of the workers suffered mild dehydration 
(66.7%). After drinking water intervention, almost all workers are not dehydrated (90.9%). It can be said 
that there was a significant dehydration status change to the workers after drinking water with P-Value 0,000.

Keywords: Heat Stress, Dehydration, Drinking Water.

introduction
Occupational Safety and Health is an effort to protect 

workers with the aim that the workforce is always in a 
safe and healthy state while doing work, and production 
resources and processes can be used safely and efficiently 
so as to achieve worker and company productivity1. The 
work environment is divided into two namely, physical 
work environment and non-physical work environment. 
According to Sarwono, these physical factors include, 
the size of the workspace, noise, density, vibration and 
heat stress2.

Occupational Safety and Health Administration 
(OSHA) states heat pressure is where when a job 
associated with high air temperatures, radiation from 
heat sources, high humidity, direct exposure to objects 
emitting heat, or physical activity continuously that has 
a high potential to cause heat pressure (heat stress)3. 
Alberta General Safety writes that the potential hazards 
in the work environment that receive special attention 
are heat stress. Excessive heat pressure can cause ankle 
swelling, small red spots on the skin, cramps, and 
dehydration4.

In conditions of high heat pressure, the body loses 
a lot of fluids and electrolytes because it is used to keep 
the body in a normal temperature state. According to 
the World Health Organization (WHO), normal human 
body temperature ranges from 36.5°C - 37.5°C.

Dehydration is an excessive loss of tissue from 
the body. If there is an imbalance of fluids in the 
body, dehydration will occur5. When the body lacks 
1-2% water, it will be marked by thirst. When 4% of 
muscles lose strength and endurance. When 10-12% of 
the water has been lost, the heat resistance is reduced 
and the result is weak. The body can go into a coma 
and even death after 20% of the water has been lost6. 
Research in Australia on underground mining workers 
with a working environment temperature of 36.2oC 
shows 60% of workers starting Shift working in a state 
of dehydration. Another study in Australia on outdoor 
workers showed 79% of workers were dehydrated7. 
Urine specific gravity measurement for 73 male workers 
in the heavy equipment assembly industry with an 
average heat exposure of 32.6oC. The results showed 
37% mild dehydration, 15% moderate dehydration and 
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19.2% severe dehydration8.

One effort to replace body fluids is to provide 
drinking water. The National Occupational Safety and 
Health Institute (NIOSH) recommends that workers 
drink as much as 150-200 CC every 15-20 minutes 
or around 3.6 liters for 8 hours of work. Meanwhile, 
according to the Institute of Medicine, the need for 
fluids in workers in hot environments with an ISBB 
value exceeding the NAB of 30oC- 35oC with physical 
intensity active to very active is 6-8 liters/day9.

PT. Multi Instrumentation Bandung is a 
manufacturing company, which produces measuring 
equipment, which is a water meter. The company has 
several parts of production including, inner component 
units, inner assembly, water meter assembling and metal 
processing.

Based on a preliminary study conducted by the 
author in the metal processing section, physical working 
environment conditions namely heat pressure based 
on the measurement results using a heat stress monitor 
area measuring instrument, the results show a Wet Bulb 
Temperature Index of 29.10C. Based on Permenker 
Number 70 of 2016 concerning the requirements of the 
industrial work environment that the Threshold Value 
of the industrial work environment climate on heavy 
work is 27.50C. This means that the value of the Wet 
and Ball Temperature Index measurement results in 
the metal processing section exceeds a predetermined 
threshold value9. Provision of drinking water in the 
metal management section is also not in accordance with 
the needs of workers. The amount of water provided by 
the company for 33 workers is only 1 gallon for 1 day. 
Meanwhile, according to the Institute of Medicine, the 
need for fluids in workers in hot environments with a 
WBGT value exceeding NAV is 30oC - 35oC with active 
to very active physical intensities of 6-8 liters/day for 

each worker9.

 From the 13 workers, 5 workers often experience 
cramps in the hands and feet, 8 workers experience red 
spots or prickly heat. From the 13 workers, they said 
that they often felt tired, fatigued, tired, and often felt 
thirsty during the work process which was a symptom of 
dehydration. Of the 13 workers who took a urine test, 11 
were dehydrated. This can cause health problems where 
workers will focus less on work, nausea, dizziness, body 
temperature, and heart rate increase and experience other 
health problems that are more dangerous such as kidney 
failure, heatstroke to death.

 The International Labor Organization (ILO) 
and the World Health Organization (WHO) formulate 
the definition of occupational health as an effort that 
leads to the promotion and maintenance of the highest 
levels of health, physically, mentally and socially 
good of the workers in all types of jobs and positions 
, prevention among workers from health problems 
caused by working conditions, protection of workers in 
their work10. Indicators of occupational health consist 
of conditions and conditions of employees, work 
environment, employee protection9.

According to Indriawati in Sulistya, heat pressure is 
a combination of air humidity, air velocity and radiation 
temperature, the combination of these four factors is 
related to heat production by the body11. According to 
Suma’mur, basically there are 3 sources of heat, namely 
work climate, production process, and machinery, 
muscle work12.

According to the Regulation of the Minister of 
Manpower and Transmigration of the Republic of 
Indonesia, that the threshold value of the heat pressure 
against the temperature of the work environment is 
allowed, namely:

Tabel 1 TLV Work Climate WBGT (oC)

Working Hours

WBGToC

Workload

Light Moderate Heavy

75% - 100% 31,0 28,0 -

50% - 75% 31,0 29,0 27,5

25% - 50% 32,0 30,0 29,0

  0% - 25% 32,2 31,1 30,5

Source: Permenkertrans RI Nomor PER.13/MEN/X/2011.
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When heat stress is more extreme, its effects on 
health may occur, such as Heat Edema, Heat Cramp, 
Hypertemia, Dehydration, and Heat Rash usually This 
condition often occurs in physical workers who live in 
hot climate regions13.

Dehydration is a lack of water in the body. This 
discharge is usually accompanied by electrolytes due 
to lack of drinking and a lot of sweat that comes out 
because the air is too hot or too excessive activity14. The 
body’s initial response to dehydration is thirst to increase 
fluid intake, followed by a decrease in urine production 
to reduce discharge15. Dehydration is very dangerous 
for the safety of human life. The severity caused by 
dehydration depends on how much dehydration is 
experienced16.

The main principle of preventing dehydration is 
a fluid replacement. This replacement can be a lot of 
drinking. The success of preventing dehydration can 
be seen from urine production17. Adequacy of drinking 
can be controlled in the color of urine. When drinking 
enough, clear urine. When drinking less, the color of 
the urine becomes murky yellow18. Water functions as 
a solvent, from food digestion to metabolism. Water is 
important in regulating body temperature because it can 
distribute heat19.

The purpose of this study was to determine the 
effect of providing drinking water as an effort to prevent 
dehydration of metal processing workers.

Material and Method
This research is pre-experimental research (pre-

experiment design) with a one-group pretest-posttest 
without control design20. The study was conducted 
at PT. Multi Instrumentation Bandung namely in the 
metal processing section. The study was conducted from 
August to October 2017. The population in this study all 
workers in the metal processing section amounted to 33 
workers. The sampling technique used is total sampling. 
The sample in this study were all workers in the metal 
processing section. The research instrument used in this 
study was a Self-Measuring Urine Measurement Card 
(PURI). This card has an indicator range of 1-8. The 
indicator ranges 1-3 are categorized as not dehydrated. 
While the range of indicators 4-8 is dehydrated6.

The analysis used in univariate analysis and 
bivariate analysis to test hypotheses. Bivariate analysis 
in this study uses the Wilcoxon Match Pairs Test non-

parametric statistical test. The Wilcoxon Match Pairs 
Test is a statistical analysis used to test comparative 
hypotheses (t-tests). Wilcoxon Match Pairs Test ordinal 
type measurement scale21.

Findings
Table 2: Overview of Dehydration Status 

of Workers Before Performing Water Supply 
Interventions at PT. Multi Instrumentation Bandung

Criteria Frequency Percentage

Mild dehydration 22 66.7%

Moderate dehydration 11 33.3%

Total 33 100%

Initial tests were carried out on 33 workers in the PT Multi 
Instrumentation Bandung metal processing. Preliminary 
test results show that most workers experience mild 
dehydration. Initial tests were carried out by examining 
the urine of metal processing workers using the Check 
Your Own Urine (PURI) strip.

Table 3: Overview of Dehydration Status 
After Drinking Water Intervention in PT. Multi 
Instrumentation Bandung

Criteria Frequency Percentage

No dehydration 30 90.9%

Mild dehydration 2 6.1%

Moderate 
dehydration 1 3.0%

Total 33 100%

Table 3 shows that almost all workers are not 
dehydrated. The process of formation of urine in the 
kidneys through the filtration stage, which produces 
primary urine, then the reabsorption stage that produces 
secondary urine, the last stage is augmentation. The 
augmentation process can be called the process of 
adding urea to the urine that will be excreted through the 
urinary tract22.
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Table 4 The Influence of Drinking Water as Prevention of Dehydration of Metal Processing Workers at 
PT. Multi Instrumentation

Pretest

Posttest

Total P-Value
No Dehydration Mild Dehydration Moderate 

Dehydration

Mild dehydration
20
90.9%

2
9.1%

0
0.0%

22
100%

0.000Moderate 
dehydration

10
90.9%

0
0.0%

1
9.1%

11
100%

Total
30
90.9%

2
6.1%

1
3.0%

33
100%

After one month of drinking water intervention, 
almost all workers were not dehydrated (91%). It can 
be said that there is a significant change in dehydration 
status for workers after drinking water with a P-Value 
of 0,000.

One indicator of dehydration is a change in urine 
color or more or less urine. The amount of urine is 
affected by the amount of water produced. The amount of 
urine that is released is also influenced by Anti-Diuretic 
Hormones. If we drink a little water, spending Anti-
Diuretic Hormone will be encouraged. Anti-diuretic 
hormones stimulate water absorption. Therefore, the 
urine excreted becomes less and more concentrated7.

According to a mathematical calculation that the 
fluid needs of workers while working in hot pressures 
with a Wet and Ball Temperature Index that exceeds the 
Threshold Value of 29.1oC, the average consumption 
of drinking water is 5.8 liters of drinking water for 8 
hours of work, so that drinking water the company must 
provide around 10 gallons in 1 day for 33 workers.

Discussion
Workers who consume drinking water as needed 

will reduce spending on Anti-Diuretic Hormones. So 
that Anti-Diuretic Hormones do not spur the absorption 
of water. Therefore, the urine produced will be large and 
tend to be clear. This statement is in accordance with 
the theory put forward by Abdullah that if the water we 
drink is large, then the urine produced is also large and 
tends to be clear7.

Mineral water is the best drink to prevent dehydration 
compared to other types of drinks. Juice or sweet 
drinks if taken all day will add calories. Coffee, soda, 
and alcohol have diuretic properties23. Water balance 
regulation depends on the center of the hypothalamus, 
Anti-Diuretic Hormones, excretion and water retention 
by the kidneys. If the osmotic pressure increases by 
about 2% it can stimulate the center in the hypothalamus 
to release Anti-Diuretic Hormones. The stimulation of 
the release of Anti-Hormone Hormone can also occur 
if the volume of water is reduced by 10%. If the body 
temperature rises by 1oC the release of sweat can reach 
13%24.

Research conducted by Yulianto (2014) on male 
workers in the Heavy Equipment Manufacturing Industry 
who experience work fatigue due to dehydration states 
that the provision of mineral water has a positive effect 
on reducing work losses due to dehydration. so in his 
research, it was concluded that the provision of drinking 
water provides benefits to the replacement of body 
fluids25.

Based on the results of the study, out of 33 workers, 
there were 3 workers (2 mild dehydrated workers 
and a moderately dehydrated worker) who were still 
dehydrated after the intervention, this could be caused 
by other factors that could affect the color of urine such 
as unhealthy lifestyles.

This statement is in accordance with the theory put 
forward by Junger which states that dehydration is not 
only due to insufficient drinking, but also because it 
consumes too much-caffeinated food, drinks, soda, and 
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alcohol26.

Conclusion
Based on the results of the study, the following 

conclusions are drawn as follows: 1) Most of the 
metal processing workers are dehydrated before the 
intervention of drinking water supply. There are 
significant changes to the dehydration status before 
and after drinking water. 2) almost all workers do not 
become dehydrated after drinking water intervention, 3) 
giving mineral water has a positive effect on preventing 
dehydration. Where mineral water is the best drink to 
prevent dehydration compared to other types of drinks 
such as coffee, juice, or other sweetened drinks
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Abstract
Introduction: The ethical climate ruled in the operating room is one of the important factors affecting 
the educational quality and clinical skills of anesthesia and operating room students. Given the difference 
of ethical space in different wards of hospital and the importance of governing space in operating room 
of Ilam University of Medical Sciences teaching hospitals, the purpose of this research was to determine 
the viewpoints of anesthesiology and operating room students about operating room space in the second 
semester of 2018-19.

Method: In this descriptive cross-sectional study, all anesthesia and operating room students who were 
studying in the second semester of 2018-19were enrolled (n = 95). In addition to individual-social form, 
Olson Hospital Ethical Climate Survey (HECS) was used for data collection. Data were analyzed using 
descriptive statistics (frequency, percentage, etc.) and inferential statistics (Chi-square test) in SPSS 18.

Results: Among anesthesia and operating room students, anesthesia students had a better view of the ethical 
climate in the operating room than the operating room students. The most negative viewpoint of the students 
in both groups was the hospital scope.

Conclusion: Considering the difference between the viewpoints of the students of both groups regarding 
the ethical atmosphere in the operating room, it seems necessary to consider the causes and to improve the 
ethical climate for the students in the operating room.

Keywords: Ethical Climate, Operating Room, Anesthesia, Educational Quality 
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Introduction
The medical profession has ethical rules that outline 

the principles of their personnel performance.1,2 Ethical 
climate is an important component of organizational 
culture that affects not only the ethical dimension of 
organizational staff but also the working time.3,4 The 
ethical climate is one of the organizational dimensions 

from which it can be found as an organizational 
personality.5 Some researchers believe that enhancing 
the ethical climate in medical institutions results in 
better response of treatment personnel to ethical stress 
and other causes of workplace dissatisfaction. In the 
operating room ward, staff may experience more stress in 
the workplace, as staff in the ward have a closer working 
relationship with their surgeons and colleagues.6 On 
the other hand, as paramedical students receive most 
of their educational learning in the hospital and clinical 
environment, it should be noted that their observations 
and experiences in this environment will influence their 
attitudes and perspectives on their field of study and 
future career.8 According to studies, many students drop 
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out of their field of study or tend to pursue other fields 
after graduation. Studies of operating room students also 
show that the most stressful factor in clinical education is 
their attitude towards discrimination by medical students 
among medical students.9 The clinical setting will be 
conducive to a student atmosphere where students are 
accepted into the group as young and supported and 
appreciated by the members of the group. They always 
seek the support and appreciation of educators and staff 
in the clinical learning environment.10

Therefore, despite numerous studies on the factors 
affecting students‘ attitudes toward the field of study11 
and due to different environments or research examples 
in this study, the question whether there is a relationship 
between the ethical climate of the operating room and 
the attitude of students towards their field of study, 
has no detailed answer. Considering factors such as 
culture, language, and ethical climate ruling the clinical 
environments and given the review of studies and lack of 
related study on ethical climate in operating room from 
the viewpoint of anesthesia and operating room students, 
the present research was conducted to examine the 
ethical climate ruling the operating room of educational 
hospitals affiliated to Ilam University of Medical 
Sciences by students of anesthesia and operating room 
of Ilam University of Medical Sciences.

Method
This study is a cross-sectional. The statistical 

population consisted of all anesthesia and operating room 
students of paramedical faculty of educational hospitals 
affiliated to Ilam University of Medical Sciences. Since 
the number of students at the time of sampling was about 
95 (n = 95), all of them were selected to collect data. 
Inclusion criteria included students who had at least one 
internship experience in the operating room. Transitional 
or guest students and students who did not wish to fill 

in the questionnaires were considered as exclusion 
criteria. The demographic and social characteristics 
questionnaire (age, sex, marital status, field of study, 
semester, residence status, and professional ethics 
course) and Olson‘s Hospital Ethical Climate Survey 
were used.5

The ethical climate questionnaire developed 
by Olson in 1998 contains 26 items in five areas, 
communication with colleagues (items 1, 10, 18, 23), 
physicians (items 5, 9, 14, 17, 22 and 26), hospital (items 
4 and 8, 13, 16, 21, and 25), managers (items 3, 7, 12, 15, 
20, 24), and patients (items 2, 6, 11 and 19). According 
to this tool, one‘s perception of the dominant atmosphere 
in the operating room was measured using a Likert scale 
(1 = almost never / 2 = rarely / 3 = sometimes / 4 = often 
/ 5 = almost always) (5).

Thus, the minimum total score for each individual is 
26 and the maximum is 130. This range varies for each 
area according to the number of items. Therefore, for 
better comparability, the scores for each area and the 
total scores were standardized by dividing the number 
of items and all ranged from 1 to 5 (12). The validity 
and reliability of the questionnaire was confirmed by the 
study of Abdullah Zadeh et al. Data were analyzed using 
descriptive statistics (frequency, percentage, etc.) and 
inferential statistics (Chi-square test) in SPSS 18.

Results
According to the findings of the study, the majority 

of participants were single (76.84), anesthesia (55.78), 
and female (71.57). (87.36%) had passed the professional 
ethics unit. (72.63%) had dormitory accommodation. 
20.03% were passing the third semester, 17.89% were in 
the fourth semester, 14.73% were in the fifth semester, 
18.94% were in the sixth semester, 16.84% were in the 
seventh semester, 11.57% were in the eighth semester 
(Table 1).

Table 1. Individual-social characteristics

Variable Frequency (%)

Gender
female 68(71.57)

Male 27(28.42)

Marital status
Single 73(76.84)

Married 22(23.15)

Field of study
Anesthesia 53(55.78)

Operating room 42(44.21)



1814  Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4

Semester

Third 19(20.03)

Fourth 17(17.89)

Fifth 14(14.73)

Sixth 18(18.94)

Seventh 16(16.84)

Eighth 12(11.57)

Type of residence
Dormitory 69(72.63)

Rented 24(25.26)

Age
20-23

71(74.73)

23-26 24(25.26)

Professional Ethics
Received 83(87.36)

Not Received 12(12.63)

Among the ethical climate areas, both groups 
reported positive patient areas and negative hospital-
related areas. Both groups reported a moderate state for 
the area of managers. Doctors and colleagues area was 
more frequently reported positive in anesthesia students 
while physician-related area was negatively correlated 

Cont... Table 1. Individual-social characteristics

with students in the operating room, and colleagues area 
was reported moderate. Overall, the results of this study 
showed that students in the operating room mentioned the 
patient area as the most positive and highest frequency 
and the colleagues‘ area was the most positive and the 
most frequent in the field of anesthesia (Table 2).

Table 2. Frequency distribution of variable areas of ethical climate in anesthesia and operating room 
students

Areas of ethical climate
Percentage

Anesthesiology Students Operating room students

absolute 
frequency Percentage absolute 

frequency

Colleagues
positive 42 24.79 23 54.76

negative 11 20.75 19 45.23

Physicians
positive 32 60.37 16 38.09

negative 21 39.62 26 61.90

Managers
positive 29 50.95 22 52.38

negative 26 49.05 20 47.61

Patients
positive 41 77.35 38 90.47

negative 12 22.64 14 9.52

Hospital
positive 14 26.41 11 26.19

negative 39 73.58 31 73.80



Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4  1815

Discussion and conclusion

According to the results of this study, anesthesia 
students reported positive ethics climate in operating 
room of educational hospitals affiliated to Ilam 
University of Medical Sciences rather than operating 
room students. These results are inconsistent with the 
study by Abdollahzadeh et al.11 conducted on medical 
students in Tabriz. In a study by Jouleai et al. on nurses in 
selected wards of Tehran Medical Sciences Educational 
Centers, their view of the ethical climate prevailing in 
the studied wards was also negative.4 In the study by 
Mobasher13 and Khozni14, nurses reported a positive 
ethical climate from the perspective of nurses, which is 
consistent with the present study. In the present study, 
anesthesiology students reported a positive atmosphere 
in the field of ethics related to colleagues and physicians 
compared to students in the operating room.

In a study by Pauly et al. (2009) on nurses in one 
of the Canadian states, colleagues‘ area was reported 
as the most positive area15, but in the study of Joulaei4 
and Kozni14 as well as Hwang & Park16 of South 
Korean nurses, the most positive area of managers was 
inconsistent with the results of the present study. It seems 
that anesthesiology students communicate better with 
anesthesiologists and colleagues than students of the 
operating room. Given that in the clinical environment, 
each faculty member can serve as an educator to 
the student and since these people have been able to 
coordinate their theoretical and practical learning, they 
can easily transfer clinical education to students. This 
has become more evident among anesthesia staff and 
students in this field Therefore, it is suggested relevant 
authorities think of ways to better connection of the 
operating room staff with students in this field so that 
they can be better involved in the field of surgery.

In the operating room students, the area of physicians 
was reported negative. As known, surgeons are a key and 
sensitive part of the operating room and are employed in 
most training hospitals by inexperienced and dedicated 
surgeons. This stresses the operating room space and 
makes operating room students less involved in clinical 
work. The more ethical our surgeons are, the more 
experienced and skilled they are, the more confident they 
are in their work, the less stress they will have and the 
better the students are involved in the surgical process. 
Therefore, it is suggested that the arrangement of 
surgeons in educational hospitals be such that the ethical 
and experienced surgeons be routinely and rotationally 

present in the operating room. Naturally, the presence of 
skilled surgeons in the operating room will encourage 
students to be more motivated to learn clinical content.

In the area of managers, both groups were reported 
a moderate state, which corresponded to the results of 
Joulaei, Khozni, and Hwang Park. There seems to be 
a modest relationship between managers and students, 
and it can be seen that operating room managers are 
relatively able to meet the needs of students. Therefore, 
for a better working relationship between managers and 
students, it is recommended to conduct consultation 
sessions for managers by EDC of Ilam University of 
Medical Sciences.

In the patient area, both groups reported positive 
and in the hospital area, both groups reported negative, 
which is consistent with the results of Pauly et al. None 
of the demographic characteristics of students had 
significant relationship with ethical climate.

Fortunately, this topic has been carefully considered 
by students in this study. Since students are future 
roommates, they need to be aware of the different angles 
of the operating room so that they can make rational and 
fair decisions in the event of a crisis and have strong and 
sincere relationships with their authorities.

One of the most important limitations of this study 
was some unknown items of the Olson Hospital Ethical 
Climate Survey for lower semester students because the 
lower semester students did not understand the operating 
room and the hospital climate, they were ambiguous in 
responding to some aspects of the questionnaire. In order 
to better understand the questions of the questionnaire, 
it is recommended that further studies be carried out on 
upper semester students so that the criterion of admission 
to semester seven and eight semester students is met and 
all students obtain informed consent after explaining the 
aims of the study.
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Abstract 
Older people are the fastest growing segment of the population worldwide and are considered vulnerable, 
and at risk of being abused. Professionals must recognize that abuse and neglect need appropriate foloow up 
services. However, abuse to older people is not easily recognized. Several screening tools for elderly abuse 
have been developed but rarely been validated for wider use. The multiplicity of the tools available revealed 
the need to build up collaborative research across geographical and cultural settings. The aim of the review 
is to identify validated assessment tool for abused elderly at a global perspective, and determine the gap of 
knowledge where innovations are expected. Utilizing published researches from search engines, literatures 
were identified through Hamilton prisma and synthesis methodology by Nelson. Results show that there 
were only 13 counts of eligible validated tools to detect elderly abuse globally. One tool developed in the 
Philippines, but not validated yet. Further, tools have its respective strengths and points for enhancement. It 
is concluded that a culturally- sensitive elderly abuse assessment tool should be developed to detect earlier 
the occurrence of mistreatment. Validation and reliability processes should be considered once the tool has 
been developed. 

Keywords: Elderly abuse, Assessment tool, Validated tool, Integrative review

Introduction 
Elder abuse and mistreatment being a phenomenon 

is not a new issue. It becomes a social and a health 
problem both in the Philippines and even in global scale. 
Varied definitions from different research findings are 
developed and have been recommended. Abused and 
neglected elders often have limited access to people and 
environments outside of their everyday home life. 

Abuse of older people is just as real as domestic 
violence, and only recently has the recognitions it 
deserves. It is just as great problem as child abuse, 
yet in society as a whole there is only little interest in 
helping older people. Older people do not stimulate our 
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protective instincts in the same way that children do, 
although like children they are in many cases unable to 
help themselves and are defenseless in the face of the 
abuser.

However, abuse to older people is not easily 
recognized. The abuse person is afraid and ashamed to 
admit they are abuse. They often rely to the person who 
is abusing them for support in various acts of daily living, 
and may fear that without them they will not survive. 

Hospitals on the other hand, often offer the only 
opportunity for elders to establish contact with the 
professionals outside the circle of abuse. The window 
to identify possible victims of abuse is quite small. As 
many elders visit to the hospital are brief and sporadic, 
healthcare professionals and medical social workers 
must be able to quickly and effectively assess each 
older client from a base of knowledge of abuse and risk 
factors and indicators of abuse.  Assessment is difficult 
due to efforts to conceal the perpetration, both by the 
perpetrators- often family members. Professionals must 
know what questions to ask as well as what visible 
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signs of abuse to look for in a brief time period. Due 
to the increased vulnerability of elders, it is possible 
of a single incident of abuse to initiate a downward 
trend, culminating in loss of autonomy, serious health 
issues and even death. In macro lens, a lot of literatures 
mentioned the need to develop screening tools for the 
elderly detection. Foreign authors developed elder 
abuse screening instruments, however there was no tool 
developed in the Philippines. 

These factors contribute to the importance of 
developing clear, accurate, and user-friendly assessment 
tool in the context of Filipino culture. The lack of a 
standardized elderly abuse assessment tool made it 
difficult to establish the occurrence of abuse. 

The aim of this review is to trace and determine the 
tools developed and its distinctive features in detecting 
abuse cases among elderly. From those examined tools, 
the author will be able to develop and validate elder 
abuse assessment tool in the Philippine context. 

Methods and Problem Statements 
To conduct the review, the researcher selected 

the integrative review method described by David W. 
Hamilton prisma(1) for its flexibility and ease of handling 
a variety of evidence types. The researcher also used 
the evidence synthesis methodology used by Nelson 
and colleagues as a way to provide consistency in 
addressing Elder abuse. However, unlike these authors, 
who examined screening and interventions for all forms 
of family and intimate partner violence, the focus of 
this review is limited to Elder Abuse (EA) screening 
instrument and not reviewing Elder Abuse interventions. 
The very aim of this review is to identify screening tools 
that was developed and used to detect elder abuse in the 
health and social care environment. 

Literatures were searched in to answer these 
questions and performed using the following search 
engine. These include PubMed; Ovid/MEDLINE; 
PsycINFO; CINAHL; Academic Search Premier, Health 
Source: Nursing/Academic Edition, and Psychology and 
Behavioral Sciences Collection, ProQuest, EBSCO host, 
HERDIN, Aged and community careand Australian 
department of health and aging. The search was limited 
to articles published in Australia, Canada, United 
Kingdom and United States of America. These countries 
have many cultural similarities and played a leading role 
placing elder abuse on the agenda. The search terms 
were ‘abuse’, ‘mistreatment’, ‘older’, ‘elder’, ‘screen’, 

‘screening’, ‘tool’, ‘questionnaire’, ‘valid’, ‘validation’. 
The strongest search terms were “abuse” and “tool”.

Figure 1. Prisma Flowchart

Findings 
The summary of findings are:

1. Elder abuse suspicion index (6 items); 
completed by health care professionals to assess risk, 
neglect, verbal, psychological, emotional, financial, 
physical and sexual abuse; validated in family practices 
and ambulatory care settings

2. Hwalek-Sengstock elder abuse screening test 
(H-S/EAST) (6 items); self-report on an interview by a 
professional; suitable in emergency or outpatient setting

3. Vulnerability to abuse screening scale (12 
items); self-report of dependency, dejection, coercion 
and vulnerability

4. Conflict tactic scale (19 items); to assess 
individuals for threat and assault particularly in the 
framework of family violence; community and family 
context

5. Brief abuse screen for the elderly (5 items); it 
can be used effectively with a more in-depth assessment 
tool. 

6. Elder assessment tool (414 items); The categories 
assessed include physical, health and appearance of the 
elder, possible abuse indicators, possible exploitation 
and abandonment indicators.

7. Elder abuse diagnosis and intervention model; 
it offers a crisis intervention model for professionals 
who work with older victims of abuse which involves 
assessment and intervention

8. Principles of assessment and management 
of elder abuse tool (1 page); to provide principles of 
assessment and management ror clinical reference 
including on how to assess immediate danger, current 
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Records obtained through 
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Records after duplications 
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Records screened (17) Full text articles assessed for 
eligibility (13)  



Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4  1819

risk and definitions on the specific types of abuse

9. Expanded indicators of abuse tool (21 items); 
to identify older adult victims or elders at high risk for 
abuse and neglect

10. Elder abuse assessment tool (50 items); to 
identfy types of abuse among elderly

11. Indicators of abuse Screen (27 items); address 
risk factors, not actual signs and symptoms

12. Older adult psychological abuse measure (18 
items); addresses psychological abuse  and is considered 
useful in determining severity of such abuse

13. Older adult financial exploitation measure (25 
items), detects financial abuse that occurs outside the 
“trusting”relationship

Narrative Synthesis and Discussion
There are five distinct characteristics of the 

screening instruments identified. Based from its distinct 
features, the author grouped them together according to 
its commonalities and aim. Based from the review of the 
screening instruments, the review can be summed up 
and discussions became necessary. 

First, The Hwalek- Sengstock elder abuse 
screen ahowed good pre and post testing reliability, 
however internal reliability is (0.46)(2) which means 
poor consistency of the items within the screen. The 
Vulnerability to Abuse Screening Scales (VASS) did 
show promise with acceptable internal reliability of 
(Cronbach’s alpha 0.74). The Brief Abuse Screen for 
the Elderly (BASE) has high predictive validity is a 
useful screen when used with other tool. The tool has 
better utilization in research findings(3),(4),(5) rather than 
health and social sensitivity. It should also be noted 
that tool aids health care practitioners to express their 
undending care(6) towards varied clienteles in either 
short or longterm care faciities(7).  Furthermore, older 
adult financial exploitation measure with the growing 
concerns and its extent of financial abuse. Lastly, the 
older adult psychological abuse measure assesses both 
the carer and the recipient of care(8),(9) that are equally 
valuable and significant to detect elder abuse case.  

Conclusion
It is innate in tool development and research in 

elder abuse that amidst strict observance to sensitive 

issues lies the complexity that the instruemnts or tool 
considered by authorities to be experts and to be most 
efficient and effective at the moment it was developed, 
there remains to be lacking in terms of distinction 
between screening tools and the occurrence of actual 
elderly abuse experienced. Therefore, it is emperical to 
mock out such nuances, concepts as bases of developing 
a screening tool that can be used in both the community 
and clinical settings, and are easily administered by 
either experts, trained personnel or even the elder people 
themeselves.  
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Abstract
The recognition seekers, family nurses, providers, educators, and motivators are family roles that can improve 
the adaptability of family members with mental disorder. So, it needs the strengthening of family potency to 
increase the role of the family. The purpose of this research is to analyze model of family role and potency 
strengthening to improve the adaptability of family members with mental disorder. The design of this study 
was observational with cross sectional approach. The variables in this study were strengthening family 
potency meanwhile and client adaptability. The study population was 55 families with 49 family samples 
using cluster sampling method. The research instrument was questionnaire. Smart PLS was used for reseach 
data analysis technique.  The results indicated that the family potency strengthening significantly affected the 
family role with T-statistics 4.411>1.96, the family role significantly affected the client’s adaptability with 
the T-statistics 2.395>1.96. However, family potency strengtheing did not affect the client’s adaptability with 
the results of T-statistics 1.858 <1.96. This suggests that the strengthening of  family potency will increase 
the family role, the family role will increase client adaptability. The new finding of this research is that there 
is a model of family role and potency strengthening to improve the adaptability of family members with 
mental disorder. Potency strengthening benefits to the family to enhance their role to improve adaptability 
of family members with mental disorder.  

Keywords:  Family potency strengthening, Family role, Client adaptability

Introduction
Background

Mental health is still one of the most significant 
health problems in the world, including Indonesia. One 
of four adults will experience mental health problems at 
one time in his life. In fact, every 40 seconds somewhere 
in the world, there is someone who died of suicide. 
WHO data in 2016 shows that there are about 35 million 
people affected by depression, 60 million people are 
bipolar, 21 million exposed to schizophrenia, and 47.5 
million affected by dementia(1).

Based on the results of Basic Health Research of 
Indonesia 2013, the prevalence of emotional mental 
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disorder shown with symptoms of depression and 
anxiety of 15 years old and above reached 14 million 
people or 6% of the total population of Indonesia. While 
the prevalence of severe mental disorders, such as 
schizophrenia reached 400,000 people or as much as 1.7 
per 1000 population(2). While in East Java, 728 people 
with mental disorder live in shackle(3).

The number of people with mental disorders in 
Sumenep is quite high, it reached 292 people. While 
based on data recapitulation from Pamekasan District 
Health Office per August 03, 2016, there are 55 
people, and 119 people in Sampang(2). People with 
mental disorder, based on the data recapitulation from 
Bangkalan Social Service and Transmigration Office 
per December 2016 are 32 people. It is known that 
shackling patient with mental disorder is a violation of 
human rights in accordance with article 86 law number 
18 of 2014 about mental health. Yet, parctically, many 
psychiatric patients were still shackled.

DOI Number: 10.5958/0973-9130.2019.00575.9 



1822  Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4

In order to overcome this problem, a model of family 
potency reinforcement that have family members with 
mental disorders is strongly needed. It aimed at increasing 
the role of families to improve the adaptability of family 
members with mental disorder. This reinforcement 
model is found in the Family Psychoeducation Therapy 
section of family assessment and empowerment. This 
therapy can be developed and modified in such a way as 
to train family members in caring for family members 
with mental disorders. Family is a wonderful source of 
positive support for maintaining and enhancing family 
coping with clients of mental disorders(4).

Some research on family empowerment of various 
cases have been widely done. However, it can not be 
fully applied to the case of improving the role of families 
who have family members with mental disorder in 
Pamekasan. The research that has been done related to 
family empowerment is by Ardian(5), which shows the 
significant influence of family empowerment to family 
coping in families with mental disorder. This research 
is still necessary to improve the ability of the family on 
aspects of physical self, therapeutic competence, and 
knowledge of health conditions.

The purpose of this study was to develop a model 
of family role and potency strengthening to improve the 
adaptability of family members with mental disorders.

Materials and Method
This research used cross sectional design. Three 

variables that were one exogenous variable and two 
endogenous variables were used in this research. 
Exogenous variable was the strengthening of family 
potency, whereas endogen variable was family role 
having mental disorder family member and adaptation 
ability of the person with mental disorder. The population 
in this study was family with one family member 
diagnosed mental disorder who lived in Pamekasan as 
many as 55 people. The sample size was 49 families, 
selected by cluster sampling. The sampling stages in 
this research were: a) Researchers took geographical 
location  such as mountainous area, coastal, rural, 
and near urban taken by random from each district. 
Selected sub-districts include Galis, Larangan, Kadur, 
and Pademawu sub-districts. b) Researchers took some 
representative villages from selected sub-districts. The 
selected sub-districts were Galis Tentenan Timur, Kadur 
Village, Sentol Village. This research was conducted in 
February-April 2017 by door to door (to respondent’s 
house directly). The instruments used for collecting data 
were questionnaires. Smart PLS was used for reseach 
data analysis technique. 

Findings
Table 1 shows that all indicators in “family potency 

strengthening” were significant because they show a 
loading factor > 0.5 and a T-statistic > 1.96 so that all 
indicators were feasible to be used to form exogenous 
family potency variables.

Table 1. Loading Factors (Cross Loadings), Convergent Validity Results of Family Potency Strengthening

No Indicator Loading Factors T Note

1 Assessment 0.813 4.612 Valid & Significant

2 Family empowerment 0.675 2.351 Valid & Significant

Table 2. Loading Factors (Cross Loadings), Convergent Validity Reasults of Family Role

No Indicator Loading Factors T Note

1 Recognition seeker 0.577 2.575 Valid & Significant
2 Family Nurse 0.853 7.976 Valid &  Significant
3 Provider 0.764 6.648 Valid & Significant
4 Family Coordinator 0.396 1.582 Not Valid &  No Significant
5 Harmonizer 0.195 1.260 Not Valid &  No Significant
6 Entertainer 0.395 1.613 Not Valid &  No Significant
7 Educator 0.670 4.875 Valid & Significant
8 Motivator 0.746 3.877 Valid & Significant
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Table 2 shows that the “family coordinator, harmony, and entertainer” indicator were invalid and insignificant 
because they indicated a negative or low loading factor (<0.5) and a T-statistic <1.96 so that these indicators should 
be discarded. Besides, it indicated that these indicators were not good to form an endogenous variable of family roles.

Table 3. Significance Test Result of Structural Model

No Causality Coefficient T Note

1 (X1)Family potency strengthening (Y1)Family role 0.423 4.996 Significant

2
(X1)Family potency strengthening 
(Y2)Client Adaptabillity

0.309 1.858 No Significant 

3 (Y1)Family role  (Y2)Client Adaptabillity 0.265 2.491 Significant

Table 3 explains that exogenous variables 
significantly influence endogenous variables, unless 
family potency variables on client adaptability are not 
significant (T-statistics <1.96). 

Discussion
Influence of  Family Potency Strengthening on 

Family Role

The strengthening construction of family potency 
affects the role of the family. Family assessment and 
empowerment are able to explain strengthening potency 
factors that influence family roles. The role in the family 
is a consistent pattern of behavior towards a situation 
within the family that occurs as a result of interaction 
among family members(6). The family is a wonderful 
source of positive support for maintaining and enhancing 
family coping with clients of mental disorders(4). 

Based on the result of the research, it is found that 
the family potency strengthening at the assessment 
indicator shows that most of the families have a good 
ability in assessment effort in the family member with 
mental disorder. Meanwhile the indicators of family 
empowerment show that the whole family also has a 
good ability. From the research results, it is also found 
that the role of families on the indicators of recognition 
seekers, family nurses, and providers indicate that almost 
all families have a good ability. Finally, on the motivator 
indicators, it shows that almost all families have good a 
ability.

Generally, strengthening the family potency 
encourages the process of forming the role of the family 
as a form of internal factors that come from the family 

itself. The role of families with mental disorder family 
members focuses on the role of families as seekers of 
recognition, family nurses, providers, educators, and 
motivators.

The Influence of Family Potency Strengtening on 
Client’s Adaptability 

Potency strengthening has no effect on client 
adaptability. Potency strengthening with indicators of 
family assessment and empowerment does not affect the 
client’s adaptability. This may be influenced by one of 
the characteristics of the family based on Sari research(4) 
which shows that the average age of the shackled client 
is 35.7 which is adult. Maturity is the level of individual 
technical ability in doing physical and psychological 
tasks. Young clients do not have self-sufficient living 
experiences and have a less feeling of personal identity 
deveopment than older clients.

In this study, the largest age group of clients with 
mental disorder was 37-46 years old. It is almost half 
of the total clients (30.61%) and the rest (69.39%) were 
in a very various age group. One of them is in the age 
group of 27-36 years old (26.53%) is under the category 
of adult. Finally, most respondests living in one house 
with family members with mental disorder is  the age 
group of 37-46 years old. It is almost half (32.65%) of 
the total respondents.

Based on the results of the research, it is found that 
the potency strengthening of the assessment indicator 
shows that most of respondents have a good assessment 
ability and effort in assessing family members with 
mental disorder. It is also found that the ability of client 
adaptation on physical indicators (physiological) is good 
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as well.

This research is in line with previous research 
result which stated that it is necessary to increase family 
empowerment in term of medication management. 
Therefore, the family is able to evaluate and increase 
patient’s awareness in medication adherence. Yet, the 
family empowerment indicator on potency strengthening 
construction is still limited on belief, knowledge, 
communication pattern, and the role of figure of the 
society(4)

The Influence of Family Role on Client’s 
Adaptability 

The family role affects the client’s adaptability. 
Recognition seekers, family nurses, providers, educators, 
and motivators are able to explain family role factors 
that affect client adaptability. This is supported by the 
research of Risnawati et al.(7) which stated that there is a 
positive and significant relationship between the role of 
the family with post-hospitalization care in psychiatric 
patients in Gedangan Village, Grogol, Sukoharjo.

Based on the results of the research, it is found 
that the role of family in the indicators of recognition 
seeker, family nurse, and provider indicates that almost 
all respondents have good ability. From the results of 
the research, it is also found that the ability of client 
adaptation on physical indicators (physiological) is also 
good.

The role of the family affects the ability of adaptation 
through the ability of recognition seekers, family nurses, 
providers, educators, and good motivators. Adaptability 
of people with mental disorder consisting of physical 
(physiological) adaptation, self-concept (psychic), role 
function (social), and self of medication adherence are 
influenced by family role. Hence, the role of the family 
can improve the adaptability of family members with 
mental disorder.

Model of Strengthening Potential and Role of 
Families in Improving Client Adaptation Capabilities

The findings of the research of strengthening 
the potency and role of the family in enhancing the 
adaptability of family members with mental disorder 
are based on the analysis of the measurement model 
and the result of the structural model analysis. Then, it 
is compared with the initial model of strengthening the 
potency and role of the family to improve the adaptability 

of family members with mental disorder. 

Based on the result of the research, it is found that the 
family role is the greatest indirect influence upon clients’ 
adaptability. If it is compared with the value of direct 
influence, it becomes lower. The results of this study 
indicate that the direct influence in client adaptability is 
stronger than indirect influence.

Family therapy combining three models of family 
therapy (Jan Harley, Bownien, and Transformational 
Model) and two family nursing theories (Friedman and 
Newman) called ‘Potency Strengthening’ have been 
proven influencing the role of the family with mental 
disorders family member. This is in accordance with 
the benefits gained by the family in providing family 
therapy that is to improve the function and structure of 
the family so that the role of each member of the family 
gets better(8).

Based on the new findings, the concept of a potency 
strengthening model on family roles to improve the 
adaptability of family members with mental disorder is 
as follows:

Figure 1. New Findings Model of Strengthening Family Role 
and Potency to Improve Adaptability of Family Members 
with Mental Disorder

Conclusion 
The strengthening of family potency enhances the role 

of families in Pamekasan. A good potency strengthening 
can make family roles better. Strengthening the potency 
is strongly needed to enhance the role of the family. 
Family assessment and empowerment are significantly 
influential in establishing recognition seekers, family 
nurses, providers, educators, and motivators.

The strengthening of family potency does not affect 
the adaptability of family members with mental disorder 
in Pamekasan. Family assessment and empowerment has 
no significant effect in shaping the client’s adaptability 
directly. The good family potency strengthening 
may not necessarily be able to make the adaptability 
of family members with mental disorder becomes 
better. Strengthening family potency will influence the 
adaptability of family member with mental disorder in 
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Pamekasan only if it is through family role. The good 
potency strengthening can increase the role of the family 
so that it makes the adaptability of family members with 
mental disorder better.

The role of the family increases the adaptability of 
family members with mental disorder in Pamekasan. 
The role of the family directly affects the adaptability of 
family members who have family members with mental 
disorder. Consequently, the role of family becomes 
the main factor to improve the adaptability of family 
member with mental disorder. Recognition seekers, 
family nurses, providers, educators and motivators 
are significantly influential in shaping physical 
(physiological) adaptation, self-concept (psychic), role 
function (social), and self medication adherence. While 
family coordinators, harmonizer, and entertainers are 
not significant in shaping adaptability.

The result of the study found the phenomenon of 
strengthening the potency and role of the family in 
enhancing the adaptability of family members with 
mental disorder which consists of these components: 
strengthening family potency, family roles, and client 
adaptability. Strengthening the potency will increase 
the role of the family so that it will impact on the 
increased ability of adaptation of family members with 
mental disorder. The adaptability of family members 
with mental disorder is not directly influenced by the 
strengthening of the family potency, but a good family 
role is surely needed to improve the adaptability.

Based on the results of the study, it can be 
recommended to the nurses and families to be able to 
increase their efforts to assess family members with 
mental disorders as well as good family empowerment 
in carrying out its role as a good family. A good potency 
strengthening will greatly affect the role of family in 
enhancing the adaptability of family members with 

mental disorder.
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Abstract
Introduction: Chronic stress can trigger various diseases, one of those is a heart attack that can cause death. 
Conversely, patients who are diagnosed with coronary heart disease and had experienced a heart attack or 
arrhythmia will also experience stress due to the illness. Method: This study aims to determine the trigger 
stressor of Coronary Heart Disease. The research method is descriptive, with a cross-sectional research 
design. The population of this study was all patients with Coronary Heart Disease (CHD) who carried out 
the examination at the Cardiac Polyclinic, Dr. Soetomo Hospital, Surabaya. The study sample was 118 
CHD patients. Result:The results showed that the majority of CHD patients had more than one year of 
illness, had experienced chest pain, and had hypertension, diabetes mellitus, or hypercholesterolemia. The 
main stressor in CHD patients was stress due to the last attack, but the fear of death and cautiousness to the 
subsequent attack is low. This condition was worsened by the low recognition of the basic signs and actions 
of the cardiac emergency. Conclusion: The doctor or nurse must pay attention to the psychological response 
of CHD patients by providing information or health education about the signs of the cardiac emergency 
and basic treatment when an attack occurs. Good information about signs and methods of handling cardiac 
emergencies will make patients feel calmer so that they can avoid worse and more sustained stress.
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Introduction
Cardiovascular disease is a disease related to heart 

and blood vessel disorders. There are many types of 
cardiovascular disease, but the most common and most 
well-known is Coronary Heart Disease (CHD). The 
prevalence of coronary heart disease in Indonesia in 
2013 was 0.5% or an estimated 883,447 people and is 
predicted to continue to increase in the coming year if no 
prevention is done(1). Clinically Coronary Heart Disease 
is characterized by chest pain or discomfort in the chest, 
or chest feels severely stressed while doing strenuous 
activities or long distance walking. Cardiovascular 
disease is responsible for about 17 million deaths 

every year in the world, about 25% of that is due to 
the cardiac emergency or sudden cardiac death(2). Most 
sudden death occurs before the patient is hospitalized(3). 
Individual who are detected with CHD must always 
be alert because anytime they can experience cardiac 
emergency due to blockage of the coronary arteries, 
which results blood supply to the heart is reduced. 
Damage to coronary arteries can occur due to high 
blood pressure or hypertension, hypercholesterolemia, 
smoking, diabetes, obesity, lack of exercise, high stress, 
and genetic.

Chronic stress can trigger various diseases, one of 
which is a heart attack that can cause death. Chronic stress 
has been proven to be associated with the development 
of cardiovascular disease(4). Otherwise, patients which 
diagnosed with coronary heart disease, especially those 
who have had a heart attack or arrhythmia will also 
experience stress due to the illness they suffered. The 
results of previous studies have been related to stress, 
anxiety, and depression in people with heart disease(5). 
Coronary Heart Disease (CHD) often becomes a 
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comorbid mental disorder, especially Mood swing(6).

This study aims to determine the trigger of stressor 
of patient Coronary Heart Disease. The results of this 
study are expected to provide information on stress 
factors in CHD patients. This research is important to 
be carried out as a basis for the continued care of CHD 
patients in order to minimize stress and avoid conditions 
that are worse due to the illness.

Method
This research uses the descriptive method, with the 

aim to describe the trigger stressor of patient coronary 
heart disease. The design of this study uses cross-
sectional, where all variables are measured at the same 

time. The population of this study was all patients with 
coronary heart disease (CHD) who carried out the 
examination at the Cardiac Polyclinic, Dr. Soetomo 
Hospital, Surabaya. The study samples were 118 
CHD patients with consecutive sampling technique. 
Data collection using a closed questionnaire, then data 
analysis was carried out descriptively

Findings
This study describes personal factors and assessments 

of stressors for coronary heart disease patients. Personal 
factors in this study were measured through 5 (five) 
indicators, namely illness duration, chest pain attack, 
the presence of co-morbid disease, genetic disease, and 
lifestyle. The complete data can be seen in table 1.

Table 1. Frequency Distribution of Personal Factors for Patients with Coronary Heart Disease in the 
Cardiovascular Polyclinic Dr. Soetomo Hospital, Surabaya (n = 118)

No. Indicator Frequency Percentage

1 Illness duration

< 1 year 15 12.7

>1-5 years 46 38.9

> 5 years 57 48.3

2 Chest pain attack

Happen 94 79.7

Not Happen 24 20.3

3 Co-morbid disease 

There are comorbidities (Hypertension, Diabetes Mellitus, Hyper 
cholesterol)

101 85.6

There are no comorbidities 17 14.4

4 Genetic disease 

There are genetic disease (CHD) 82 69.5

There are no genetic disease 36 30.5

5 Lifestyle

Unhealthy 35 29.7

Healthy 82 69.9

The results of the study can be seen in table 1. The majority of CHD patients suffer from disease more than 
1 (one) year, and almost half (48%) suffer from disease more than 5 years, have co-morbidities of hypertension, 
diabetes mellitus, or hypercholesterolemia (85.6% ), had experienced chest pain (79.7%), had genetic heart disease 
(69.5%), and had a healthy lifestyle (69.9%).
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The stressor factor is constructed by four indicators, i.e. stress due to previous attacks, fear of death, cautious to 
repeated attacks, and recognizing basic signs and actions of cardiac emergency, the complete data can be seen in the 
following table.

Table 2. Frequency Distribution from Evaluation of Stressors of Patients with Coronary Heart Disease in 
Cardiovascular Polyclinic, Dr. Soetomo Hospital, Surabaya

No Indicator

Category

TotalHigh Low

n % n % n %

1. Stress due to previous attacks 86 72.9 32 27.1 118 100

2. Fear of death 50 42.4 68 57.6 118 100

3. Cautious to repeated attacks 40 33.9 78 66.1 118 100

4. Recognizing basic signs and actions of cardiac 
emergency 25 21.2 93 78.8 118 100

Table 2. Explaining that from 4 (four) indicators 
of stressor assessment factors, the indicators of stress 
due to previous attack were mostly (72.9%) high, and 
indicators of recognizing signs and basic actions of 
cardiac emergency were mostly (78.8%) low. While 
cautiousness against repeated attacks (66.1%) is low, so 
too is the fear of death (57.6%) low.

Discussion
The results showed that the majority of CHD patients 

suffered from the disease for more than one year, and 
nearly half of CHD patients suffered from the disease 
more than 5 years. Pain is an unpleasant condition for 
someone. Especially if you have to suffer from a disease 
for a long time. Each individual has a different response 
in the face of an illness, this is related to how individuals 
perceive their illness, weight or lightness of an illness, 
family support, and past experience. The duration of 
suffering from illness and acutely experiencing a cardiac 
emergency that can occur at any time or a re-attack is a 
stressor of its own. The results of the study showed that 
the majority of CHD patients experienced stress due to 
past attacks (72.9%). The major depression worsens the 
cardiovascu-

lar prognosis, particularly for coronary artery 
disease, by significantly increasing the risk of recurrent 
coronary artery disease(7). Chronic stress affects the 
development of CHD disease, the results of previous 
studies of patients who experienced Myocardia Acute 
Infection (MAI) had high stress after experiencing a heart 

attack(4). The majority of CHD patients have experienced 
chest pain (79.7%), the imbalance between myocardial 
oxygen demand and the availability of oxygen will cause 
the heart muscle to lack oxygen so that it will cause 
damage to the heart muscle or myocardial necrosis. 
Chest pain results from ischemia and nonischemic. This 
condition is very uncomfortable and can cause anxiety 
or trauma for individuals who experience it. Chest pain 
in patients with CHD are varies, patients often suggest 
a feeling of heavy or squeezed pressure, or pain that 
cannot be identified because the pain feels infinite and 
not specific. The impact of cardiovascular stress will 
affect psychological conditions, this is in accordance 
with Hans Selye’s opinion, stress is life, the brain and 
body must always adapt to deal with various stimuli(5). 
Chronic stress will cause pathophysiological effects 
that can cause metabolic disorders (glucose and lipid 
dysregulation). This is consistent with the results of the 
study the majority of CHD patients have co-morbidities 
of hypertension, diabetes mellitus, or hyper cholesterol 
(85.6%). High and persistent blood pressure will cause 
direct trauma to the coronary arteries. Psychosomic fields 
can explain the impact of the balance of psychodynamic 
and biological aspects of physical health. A normal 
adaptive response to stress can sometimes be very intense 
or too long and trigger physiological modifications that 
are harmful to the body(7). Severe stress or depression 
will worsen cardiovascular conditions, especially 
coronary artery disease, which is at risk of recurrent 
cardiac emergency. The doctor or nurse must be able 
to detect whether the patient is in a state of stress or 
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depression by understanding the patient from somatic 
and psychic aspects(7).

Stressor study of fear of death have result that more 
than half of the respondents stated that they were not 
afraid of death (57.6%), this was supported by a low re-
alert alert stressor (66.1%). Many factors can influence 
a person’s perception of death, religion strongly 
influences that death is a matter of God, so they accept 
their fate and have a strong belief that it is the right of 
God. Besides the perception that coronary heart disease 
is deadly that is not a high stressor, makes CHD patients 
understand if they suffer from serious illness and close 
to death. The perception of not being afraid to die leads 
to the low of caution against repeated attacks in CHD 
patients. The results of previous studies stated that all 
risk groups underestimated their risk(8). As evidenced 
by the results of the study, the majority of coronary 
heart disease patients were not familiar with heart attack 
signs, and did not know the basic actions to be taken 
when experiencing cardiac emergency, whereas the 
majority of CHD patients suffered from long illnesses 
and had experienced repeated attacks. This condition is 
very dangerous for CHD patients. Knowing the signs 
of cardiac emergency needs to be considered in CHD 
patients in order to take appropriate action before the 
worse conditions occur.

Conclusion 
Patients with coronary heart disease are have a 

high risk of experiencing stress due to past attacks. The 
doctor or nurse have to pay attention to the psychological 
response of CHD patients by providing information or 
health education about the signs of cardiac emergency 
and basic treatment when an attack occurs. Good 
information about signs and methods of handling cardiac 
emergencies will make patients feel calm so that they 
can avoid worse and more sustained stress.
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Abstract
Roentgen in 1895 discovered X-rays. Then, Radiographic Cephalometry came into existence which 
combined principles of both Craniometry and anthropometry. But this did not happen in a day and various 
other things were tried and tested before all over the world. Thus, the history of radiography is described 
in this article, periodically. This also includes contributions of many scientists towards the evolution of 
cephalometric principles, the situations where cephalometrics can be applied and also a hint of change that 
is yet to be implemented in the practice.
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Introduction
Ever since God created man in His image, man has 

been trying to change man into his image. Attempts 
to change facial appearance are recounted throughout 
recorded history. The question of what is a normal face, 
as that of what constitutes beauty, will probably never be 
answered in a free society1.

Orthodontists have adopted cephalometric 
measurement as a standard for diagnosis and treatment 
planning while correcting the oro-facial deviation. 
Cephalometric radiography was introduced in to 
orthodontics during the 1930s. With the discovery of X 
rays by Roentgen in 1895, radiographic Cephalometry 
came in to being. It was defined as the measurement 
of head from bony and soft tissue land marks on the 
radiographic image. This approach combines the 
advantages of Craniometry and anthropometry. The 
disadvantage is that it produces two-dimensional image 
of a three-dimensional structure2.

History prior to the advent of radiography should 
begin with the mention of the attempts of the scientists 
to classify the human physiques. In 500 BC, the Greek 
physician & Father of medicine, Hippocrates, designated 
two physical types – habitus phithicus with a long thin 
body subject to tuberculosis, & the habitus applecticus 
– a short thick individual susceptible to vascular diseases 
& apoplexy. Kretschmer adhered to the three Greek 
terms: the pyknic (compact), asthenic (without strength), 
& athletic. Kretshmer also included dysplastic physique 
which was taken up by Sheldon again in 19403.

Early history – The Canons: Portrayal of human 
form demands not only artistic talent & technical 
ability but a disciplined & consistent style. To ensure 
these stipulations when images of royalty & deity 
were commissioned & executed, the ancient Egyptians 
developed an intricate quantitative system that defined 
the proportions of the human body. It became known as 
the Canon. The theory of proportions acc. to Panofsky 
is a “System of establishing the mathematical relations 
between the various members of the living creature, in 
particular of the human being, in so far as these beings 
are thought of as subjects for artistic representation. The 
mathematical relation can be expressed by the division 
of a whole as well as by the multiplication of the unit ; 
the effort to determine them could be guided by the desire 
for beauty as well as interest in the norms, or finally by 
the need for establishing a convention ; and above all, 
the proportions can be investigated with reference to the 
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object of representations well as with reference to the 
representation of the object.”4

The proportions of the human body were determined 
with an ell measuring ruler, established in 3000BC. Its 
length corresponded to the distance from the elbow to 
the outstretched thumb.

Initially the canons were enclosed in a grid system 
of equalized squares with 18 horizontal lines line 18 
drawn through hairline. Later it was included in a grid 
system of 22 horizontal lines, line 21 drawn through the 
upper eyelid.

After the outline of the human figure was drafted on 
papyrus leaves the iconographic norms or canon, served 
to insert the figure into a network of equal squares. The 
image could be transferred to any required size by first 
drawing a coordinate system to proper size; into this 
system the image can then be drawn readily & accurately 
for display in a tomb or on a wall. This procedure is 
still universally used to enlarge or reduce any kind of 
illustration5.

The classical art of Greeks rejected the rigid Egyptian 
system for creating human images. The Greeks needed 
the freedom to account for the shifting dimension of 
organic movement, and the foreshortening of the upper 
part of a stature relative to the lower part.

Indian iconometry studied extensively by the 
Ruelius, was transmitted through Sanskrit literature & 
extensively reviewed in Indian texts of architecture. The 
proportional canons of that system were already detailed 
in older sources & did not materially change with time. 
Face height was used as the module of both the sariputra 
& alekhyalakshana proportional system, which closely 
reflected the natural relation of the parts of the body 
to each other. The sariputra system, dated 1200 AD is 
known for the sculptures honoring the God Buddha.

In the Byzantine empire, the rectangular grid of the 
canon was replaced by a scheme of three concentric 
circles with nose length as the radius of drawing the two 
successive circles6.

Renaissance to the Twentieth Century: Fifteenth 
century saw the advent of specific measurements being 
made to compare the features of different skulls and 
head. Leonardo da vinci (1452-1519 AD) was probably 
one of the earliest people of note to apply the theory of 
head measurement to good effect in practice.

He used a variety of lines related to specific 
structures in the head to assist in his study of the 
human form. His drawings included a study of facial 
proportions in natural head position. According to the 
notes the profile was divided in to seven parts by eight 
horizontal lines. Sub division is made with vertical lines. 
In his study of horse & horse men he used a scheme 
of facial measurement with in a grid system with five 
horizontal and six vertical lines and the subject in natural 
head position. The joining of the lower lip and chin and 
the tip of the jaw and the upper tip of the ear with the 
temple forms a perfect square; and each face is half a 
head.

Albrecht Durer (1471-1528 AC) was a brilliant, 
unusually productive and exuberant artist of great 
virtuosity. He published a treatise in 1528 on cranial 
measurements which comprised “Vier Bucher von 
menschlischer Proportion” dealing with the proper 
proportion of human form in the first two books, the 
proportions according to mathematical rules in third 
book, the human figure in motion in the fourth book. 
Durer’s four books mark a climax which the theory of 
proportions had never reached before or was to reach 
ever after.

Using strictly geometrical method he provided a 
proportionate analysis of the leptoprosopic (long ) face 
and euryprosopic (broad) face in coordinate system, 
where the horizontal and the vertical lines were drawn 
through the same land marks or facial features. His 
drawings attest to continuous efforts to define variations 
in the facial morphology. One of this is significant as 
the key to cephalometric analysis. In the difference 
between the retroclined and the proclined facial profile 
is shown by a change of angle between the vertical and 
the horizontal axes of a rectangular coordinate system 
to characterize the facial configuration of each subject7.

The sixteenth century saw the first truly scientific 
attempt at cranial measurement & the introduction by 
Spigel (1578-1625AC) of the “lineae cephalometricae”. 
Spigel’s linear cephalometricae consisted of four lines: 
the facial, occipital, frontal, & sincipital lines. He 
described these lines as follows:

• Facial: from the most inferior point of the chin to 
the most superior point on the forehead.

• Occipital: from the crown of the head to the atlas.

• Frontal: from one temple to the other.
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• Sincipital: from the lowest part of the ear, in the 
region of the mastoid process, to the highest part of 
the sinciput, sinciput being the anterior part of the 
head or skull from forehead to the crown.

According to him in a well-proportioned skull, these 
lines should all be equal to one another. In reporting 
this Aitken-Meiges writes “although these lines are 
evidently not sufficient for the comparative ethnography, 
in ascending zoological scale, these lines approximate 
just in proportion as the head measured approaches 
the human form. To Spigel a skull was either well-
proportioned or it was not.

In 1699, a Cambridge physician, Edward Tyson 
(1650-1708 AD) under took some measurements on 
the chimpanzee skull & proposed that there was an 
intermediate animal between man and monkey. He 
described this animal as a form of ‘pigmy’ but this 
pigmy was later shown to be another chimpanzee there 
by negating his findings.

In the eighteenth century most of the workers in 
the field of craniometry were interested in relating 
intelligence to certain measurements. They not 
infrequently found that their native race demonstrated a 
higher level of intelligence, according to their measures 
than did others.

The Dutchman Pieter Camper (1722- 1789 AD) 
was credited with the introduction of facial angle & 
for famous publication “Dissertation sur les varietes 
naturelles de la physionomie” which appeared 
posthumously in 1791. The key to his methodology 
was to orient crania in space on a horizontal from the 
middle of the porus acusticus to a point below the nose. 
Camper’s horizontal became the reference line for the 
angular measurements used to characterize evolutionary 
trends in studies of facial morphology and aging8.

The facial angle as he described it was formed by the 
intersection of a facial line and a horizontal plane. The 
facial line was a line tangential to the most prominent 
part of the frontal bone and to the slight convexity 
anterior to the upper teeth. The horizontal plane passes 
through the lower part of the nasal aperture, backwards 
along the line of the zygomatic arch, and through the 
centre of the external auditory meatus.

Camper’s facial angle was readily accepted as 
a standard measurement in craniology. The terms 
prognathic and orthognathic introduced by Retzius are 

tied to Camper’s illustrations of facial form in man and 
primates. As a result the angle between a horizontal line 
and the line nasion – prosthion became the time-honored 
anthropological method to determine the facial type. The 
term prognathism refers to the prominence of the face, 
or jaws, relative to the fore head, and a straight facial 
profile became labeled as orthognathous9.

Camper also provided a variety of other differences 
in facial form by comparing the skull morphology of 
tailed simian, an orangutan, a young native African, 
and a Kalmuck. Age changes in human physiognomy 
are also described by him. Frontal views were also 
studied by Camper in a young orangutan, Kalmuck, 
native African, and the face of Apollo Pythius. The most 
interesting proportional difference was the long face 
height of native African.

The drawbacks of Camper’s facial angle were:

• It ignores the contribution made by he lower jaw to 
facial forms.

• He did not adhere strictly to his location of posterior 
reference point for the horizontal plane.

• The direct comparison of skull of different ages was 
not possible because the locating point might alter 
is position relevant to other bony structures with 
advancing age.

Cephalometric Radiography: In 1895, Professor 
William Conrad Roentgen made a remarkable 
contribution to the field of science with the discovery 
of x-rays. On December 28 1895 he submitted a 
paper “On A New Kind of Rays, A Preliminary 
Communication” to the Wurzburg Physical Medical 
Society for publication in its journal.

Prof. Wilhem Koening & Dr. Otto Walkhoff 
simultaneously made the first dental radiograph in 1896.

It was clear that the use of x-rays provided the 
means of obtaining a different perspective on the 
arrangement and relation of bones thus expanding the 
horizons of craniometry& cephalometry. The evolution 
of cephalometry in the twentieth century is universally 
linked to Edward angle’s publication of his classification 
of malocclusion. But the dogmatic inferences of the new 
school were criticized for failing to include differential 
diagnosis of facial profile in patients with class iii& class 
ii malocclusion.
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Van Loon was probability the first to introduce 
cepalometrics to orthodontics when he applied 
anthropometric procedures in analyzing facial 
growth by making plaster casts of face in to which he 
inserted oriented casts of the dentition. Hellman used 
cephalometric techniques and described their value 
beginning with 1920s.

The first x- ray pictures of skull in the standard lateral 
view were taken by A.J. Pacini & Carrera in 1922.
Pacini received a research award from the American 
Roentgen Ray Society for a thesis entitled “Roentgen 
Ray Anthropometry of the Skull”. Pacini introduced a 
teleroentgenographic technique for standardized lateral 
head radiography and thereby opened, what proved to 
become a tremendous advance in cephalometry, as well 
as in measuring the growth and development of face. His 
method, which was rather primitive, involved a large 
fixed distance from the x ray source to the cassette. The 
head of the subject, placed adjacent to a standard holding 
the cassette, was immobilized with a gauze bandage 
wrapped around both the face and the cassette after 
the patient’s midsagittal plane was carefully oriented 
parallel to the cassette.

He identified the following anthropometric 
landmarks on the roentgenogram: gonion, pogonion, 
nasion, and anterior nasal spine. He also located the 
centre of the sella turcica and the external auditory 
meatus.he measured the gonion angle and the degree of 
maxillary protrusion.

Atkinson in 1922 advocated the use of 
roentgenograms in locating the ‘key ridge’ and the soft 
tissue relations to the face and the jaws.

In 1923 Mc Cowen reported on profile 
roentgenograms that he used for orthodontic purposes 
to visualize the relationship between the hard and soft 
tissues and to note changes in profile which occur during 
treatment.

Simpson presented a method for obtaining profile 
roentgenograms in 1923 before the American society of 
orthodontists.

In 1927 Ralph Waldron of Newark, N.J. 
made mention of measuring the gonion angle from a 
roentgenogram taken at 90 to the facial profile. Waldron 
was the first to construct a cephalometer, which differed 
little from those used today.

In 1928 Dewey and Riesner published an article, 
“A Radiographic Study of Facial Deformity”. Dewey 
and Riesner immobilized the patients head in a head 
clamp and placed the cassette against the patient’s face. 
They took profile roentgenograms by aligning the eye- 
ear plane by a right-angle levelling technique. They used 
a target distance of three feet.

In 1931 the methodology of cephalometric 
radiography came to full function when B. Holly 
Broadbent in USA and H. Hofrath in Germany 
simultaneously published method to obtain standardized 
head radiographs in the Angle Orthodontist (A new X 
ray technique and its application to orthodontia) and 
in Fortschritte der Orthodontie (Bedeutung der Rontgen 
fern und Abstands Aufnahme fur die Diagnostik der 
kieferanomalien), respectively.

According to Broadbent the patient’s head should 
be centred in the cephalostat with the superior borders of 
the external auditory meatus resting on the upper parts 
of the two ear rods. The lowest point on the inferior 
bony border of the left orbit should be at the level of 
the upper parts of the ear rods which should indicate the 
orbital marker. The nose clamp should be fixed at the 
root of the nose to support the upper part of the face. 
The focus film distance should be set at 5 feet distance 
and the subject film distance, which could be measured 
to calculate image magnification. With the two X-ray 
tubes at right angles to each other in the same horizontal 
plane, two images (lateral & postero anterior) could be 
simultaneously produced10,11.

Applications of Cephalometrics

• Study of craniofacial growth pattern

• Diagnosis of craniofacial deformity

• Treatment planning

• Prediction of surgical treatment outcome

• Evaluation of treated cases

• Re-analysis - to see if the treatment plan needs 
modification.

• Assessing the movement of tongue and palate 
through fluorography

• Estimation of skeletal age

• To detect any asymptomatic cervical spine 
abnormalities and the lesions of the skull12.
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Conclusion
Clinical orthodontics is yet to fully utilize 

Broadbent’s contribution. He gave us a three-
dimensional analysis, but orthodontics has remained 
preoccupied with the lateral view. The lateral view is 
easy to work with and the patient is also much more 
recognizable than in the frontal (P-A) view, especially 
with soft tissue enhancement. But it is not enough. We 
treat in three dimensions and the width dimensions that 
are visualized on the frontal view are crucial in many 
cases. In these days of increasing awareness of the 
contribution of muscular and respiratory function, we 
can no more afford to continue to close our eyes to the 
information in the frontal view than we could afford to 
ignore the lateral view up to now.
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Abstract
Orthodontists have long enjoyed the reputation for being the most progressive amongst dental specialties. 
The discovery of x-rays was a revolution in the field of dentistry in the 19th century. Over the years, diagnosis 
and treatment planning have relied heavily on technological and mechanical aids. Recent advances in digital 
imaging techniques have paved the way for the replacement of traditional method. Although some of the 
conventional imaging techniques such as cephalometric radiography, panoramic projections, periapical 
projections and hand-wrist radiographs are still used even now, other techniques such as Computed 
Tomography and corrected tomography of the TMJ have gradually been replaced with MRI, Arthrography, 
CBCT and Micro CT. Thus, orthodontic imaging has evolved a long way from Edward Angle’s “Plaster era” 
days to the days of “Digital era”. The objective of this review is to provide an overview of the evolution 
of craniofacial imaging, its limitations while looking at innovations that will enhance the description of 
craniofacial structures.
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Introduction
The branch of orthodontics has a reputation for being 

among the most progressive of all the dental specialties. 
The diagnosis and treatment planning over the years 
have relied heavily on imaging articulators, jaw tracking 
and functional analyses. In the early 1980s, computer 
technology caught the attention of orthodontists.1 
Throughout the 20th century, 2-dimensional radiography 
was used to answer clinical questions. Advances in 
imaging changed our thinking giving a 3-dimensional 
approach. In the words of Peter Parker, “with great 
power comes great responsibility”. The advances in 
imaging techniques have to be embraced to provide 
stable orthodontic results.2 Although we are very close 
to achieving the desired goals of craniofacial imaging, 
rapid advancements in technology have made it difficult 

to keep abreast of the recent developments that may 
be clinically relevant.The objective of this review is 
to provide an overview of the evolution of craniofacial 
imaging, its limitations while looking at innovations that 
will enhance the description of craniofacial structures.

Historical perspectives:

• 1400s: Leonardo da Vinci provided the first 
applicable form of facial characterization using a 
system to reproduce head position and evaluate 
facial form.3

• 1895: Discovery of x-rays by Roentgen 
revolutionized dentistry.

• 1925: Broadbent in America and Hofrath in 
Germany started working on skull x-rays of living 
objects to set the stage for cephalograms.

• 1970s: CT scanners were developed by Ambrose 
and Hounsfield. First clinical scan was taken at 
Mayo clinic in 1973.4

• 1990s: Investigators attempted to use 
stereophotogrammetric method to locate biological 
structures in 3D using paired x-ray images.

10.5958/0973-9130.2019.00582.6 
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Conventional imaging modalities:

1. Hard tissue imaging techniques:

A. Cephalometric radiography: Cephalometry is the 
only quantitative method that allows the evaluation 
of spatial relationships between the cranial and 
dental structures. Fine details on bony anatomy 
as low as 0.1 mm can be observed by a trained 
individual.

Lateral cephalograms provide conclusive 
information on skeletal, dental and soft tissue 
morphology and relationships while posteroanterior 
cephalograms provide information on skeletal and dental 
asymmetries.5

Cephalometry has, till date, been the most widely 
used imaging modality for orthodontic investigations.

B. Panoramic projections: Panoramic radiographs are 
excellent if used for screening purpose. They provide 
information about mandibular symmetry; present, 
missing or supernumerary teeth, root parallelism in 
general, dental age, eruption sequence, periodontal 
health, sinuses and TMJs.

The method has limitations with the reliability 
and accuracy of size, location and form of the images 
created because the images are made by creating a focal 
trough within a generic jaw form or size.6 They are also 
susceptible to false perceptions mostly in the regions 
between the canine and first premolars in both arches 
and between mandibular canines and adjacent lateral 
incisors.7

C. Periapical projections: The periapical projection 
series consists of bitewing and periapical 
projections. This technique is used particularly in 
adults to assess periodontal status, root morphology 
and length, presence of periodontal ligament space 
to rule out ankylosis, positions of impacted/erupting 
teeth and root parallelism. They are also indicated 
for some mixed dentition analyses.

D. Hand-wrist radiographs: Hand-wrist radiographs 
provide an estimation of remaining growth, which 
has a correlation of skeletal growth with facial 
growth.8,9 They are useful in predicting the onset of 
peak height velocity.

E. Tomography/Computed Tomography scans: 
These provide images in planes to conform to a 
desired slice of anatomy. They are highly useful in 

viewing TMJs, and cross-sectional imaging of the 
maxilla and mandible.

F. Corrected Tomography of the TMJ: This 
technique consists of aligning the tomographic 
beam with the medio-lateral long axis of the 
condyle to produce image layers that are parallel or 
perpendicular to the mediolateral long axis of the 
condyle. They are more recommended for viewing 
the latero-superior and medio-superior surfaces of 
the condyle using axially corrected coronal plane 
images.

2. Soft tissue imaging techniques:

A. Computed Tomography: This technique is 
inefficient at producing suitable soft tissue contrast. 
The patient is usually scanned in the axial plane 
sections taken in succession, archiving 64 and/or 128 
sections at a time. An increased number of sensors 
make this system expensive. The shooting dose is 
low and a less time requirement is beneficial. As the 
tissues are sectioned, superpositions of organs over 
each other are avoided.

B. Magnetic Resonance Imaging (MRI): MRI is 
the technique of choice for information regarding 
the articular disc, presence of perforations, joint 
effusion etc. The images are obtained without using 
ionizing radiations, without pain, without distortion 
in tissues but its expense limits its use.

This technique permits diagnostic accuracy greater 
than 90% in identifying condylar erosions, osteophytes, 
and disk positions.

Advantages of MRI in orthodontics:

I. Provides accurate information about the position and 
morphology of disk and soft tissues in a radiation 
free imaging technique.

II. Detailed osseous tissues are obtainable.

III. Can be safely used in patients who are allergic to the 
contrast agent.

IV. Provides opportunity to examine inflammatory 
processes and scar tissues.

V. Images can be obtained without repositioning the 
patient.

C. Arthrography: This technique allows 
image acquisition following the intraarticular 
administration of an iodinated contrast agent 
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transcutaneously, guided by a fluoroscope. 
Arthrography can provide dynamic visualizations 
in identifying the presence of perforations between 
the superior and inferior joint compartments, which 
is an advantage over MRI. However, increased 
radiation dosage, potential allergic reactions are 
some of the associated complications.

Evolving imaging techniques:

A. Digital imaging: Digital imaging allows data 
manipulation on a computer, to facilitate the 
organization necessary in MRI and CT scan. The 
exposure of the patient to radiation is reduced by 30% 
to 98%. Also, the elimination of hard copy of x-ray 
film minimizes the storage problems. The procedure 
involves conversion of an electromagnetic energy 
into an electrical charge by an x-ray sensor. Charged 
Coupled Devices (CCDs), amorphous selenium are 
the sensors used in video cameras.10

The image generation is done in two steps:

i. Image Plate (IP) is exposed by x-ray. The part of the 
energy is stored in the detective layer of the plate.

ii. A laser beam scans the image and sets free the stored 
energy, thus emitting light in the process.

iii. The photo multipliers collect this light which is 
then transformed into electrical charges by an A/D 
converter.

Once x-ray energy is converted to electrical charge, 
a digitizer samples the photo sensor values and digitizes 
them into pixels. The width and height dimensions of 
the units vary inversely to the scanned area while the 
depth and cut thickness are proportional. A pixel has 
a size definition as well as a grayscale. The number of 
different colour values that each pixel can accommodate 

is measured in bits. Larger x-rays require 12 bits 
whereas periapical x-rays require 6 bits.11 Optical tapes 
storing 1 terabyte of data are used. Compressing 
digital information in the ratio of 3:1 provides efficient 
storage. The additional benefits provided by the Digital 
imaging algorithms include – 3D display, multiplanar 
reformatting, edge enhancement, sharpening, 
smoothening and subtraction of successive data sets.12

B. Digital Cephalometry: The factors such as time, 
tediousness and systematic error associated with 
manual cephalometric data processing set the 
stage for an automated landmark identification 
and computerized cephalometric analysis.13 A 
scanner is required here for image acquisition and 
an advanced software to detect contour and contrast 
for automatic image location.14 They also allow 
multiple analysis to be performed simultaneously, 
and repeated digitization of landmarks that make the 
analysis more reliable.15The information obtained in 
the digital form can be integrated with other digital 
information and get a composite record of patient 
profiles.16

C. Teleradiology: The first international conference and 
workshop on Picture Archiving and Communication 
Systems (PACS) of 1982 emphasized to establish 
a universal method of storing and transporting 
the digital information. The American College of 
Radiology and the National Electrical manufacturers 
association jointly developed Digital Imaging 
and Communication in Medicine (DICOM) with 
Ethernet TCP/IP as a network protocol.17

D. Cone Beam Computed Tomography (CBCT): 
The principal differences between a traditional CT 
and CBCT are as follows:

Parameter Traditional CT CBCT

x-ray source High output rotating anode generator Low energy fixed anode tube

Shape of the x-ray beam Fan-shaped Cone-shaped

Method of imaging Series of axial plane slices that are stacked to form 
a continuous spiral motion over the axial plane.

One rotational sweep of the patient similar to 
panoramic radiography.

Radiation doses 30 – 650 µSv 40 – 50 µSv

Advantages of CBCT in Orthodontics:

1. Reduction of radiation dose: CBCT devices emit 
upto 98% less radiation.

2. Quick scan: All data are obtained on a single turn. 
The patient’s length of stay is reduced and increases 
patient satisfaction.
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3. Dimensional reconstruction feature: CBCT can 
display 3-dimensional data on a computer.

4. Image processing: Various comprehensive 
software are available.

Disadvantages:

1. Image artefacts such as metal brackets and 
restorations.

2. Actual colour of the soft tissues images cannot be 
determined.

3. Unwanted patient movement may cause distortion 
in images.

4. More expensive than conventional x-ray equipment 
and require more space.

5. Radiation scattering may prevent image monitoring.

Orthodontic applications of CBCT:

1. Impacted teeth and intraoral anomalies: The 
relationship between impacted/ ectopic teeth and 
adjacent teeth can be more accurately visualized for 
possible root resorptions.

2. Nasopharyngeal airway analysis: CBCT along 
with lateral cephalograms can be widely used for 
airway measurements. Thus, surgical removal of 
the adenoids can be decided if necessary, along with 
rapid palatal expansion and premolar extraction.

3. Cleft lip/palate patients: CBCT can be helpful 
in the assessment of alveolar bone, soft tissue 
evaluation (both pre- and post-operative) as well as 
assessment of the mineralized tissues.

4. Temporomandibular Joint (TMJ) morphology: 
The condylar head size, shape, position and 
joint space can be evaluated in CBCT from the 
lateral, frontal and axial cross-sections. However, 
examination of soft tissues such as the disk structure 
is difficult.

5. Image analyses: The photos can be converted to 
DICOM database. The changes in the appearance of 
the face after tooth movement, orthognathic surgery 
or any other craniofacial treatment can be predicted 
with the image.

6. Three-dimensional superposition: Images of the 
craniofacial structures taken at different times can 
be superposed using software. The measurements 
are then imported on a computer to evaluate the 
growth changes and treatment progress.

E. Structured light: This system projects a pattern 
onto a surface, which is distorted and interpreted 
to produce a surface map. The patterns may be – 
lines, stripes, grids, circles and other designs.They 
capture images from one viewpoint. Hence, several 
images are needed to obtain frontal, left and right 
views of the face. The different perspectives are 
then combined by a method called ‘Stitching’ to 
produce one model. This stitching can be performed 
manually or semi-automatically. Again, a second 
image is taken after that in an identical position 
without the projected pattern and with a clean texture 
map to produce realistic 3-dimensional images.

F. Laser scanning: The laser scanners can produce 
detailed surface maps, but requires the subject to 
remain still for a period of a minute or more, while 
the scanner revolves around the patient’s head. The 
colour information is provided by a colour camera.
Studies on plaster Mannequin heads, have suggested 
a 0.6 mm variance of localization in the x, y and z 
axes when using anthropometric landmarks.18

G. Stereophotogrammetry: In 1974, Selvik gave the 
Roentgen Stereophotogrammetric analysis (RSA) 
using metal indicators, roentgen calibration system 
and computer software. For the purpose of the 
study, rabbit was chosen because its brain develops 
in a similar time with human new born.

Technical description:

1. Bone markers: Tantalum (atomic number 73) 
spheres 0.5 – 0.8 mm in diameter or pins of 99.9% 
purity are used as bone markers, due to its high 
density and excellent bioinertness.

2. Excellent instrument: The bone markers are 
implanted in the bone by an instrument. The tip of 
the instrument contains a needle made of 18 – 10 
Sandviken Steel/ 2.5% Mb alloy.

3. Bone marker positioning:

4. Stereophotgrammetric technique:

Model 1: The two roentgen foci lie in a plane parallel 
to the film plane with an angle of nearly 30° between the 
central rays, thus exposing only one film.

Model 2: The foci and the two film casettes are 
positioned at right angles to each other. The biplanar 
technique is used mostly in children.
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5. Radiation measurements: Dosimeters attached 
to the various regions of the cranial vault and the 
thyroid region revealed the following absorbed 
doses:

 i. Cranial vault: 0.2 mGy
 ii. Eye lens: 2 mGy
 iii. Bone marrow: 0.2 mGy
 iv. Thyroid: 0.1 mGy

H. Microcomputed Tomography: The principle of 
Micro CT is same as a CT albeit confined to a much 
smaller area. This allows data to be sampled over a 
much smaller volume, thus reducing the radiation 
exposure. They reveal accurate details on bone 
stereology and micro-architecture. This method 
has been used clinically to evaluate osteoblastic/
osteoclastic alveolar remodelling, bone dehiscences 
and root resorption.19

I. Tuned Aperture Computed Tomography 
(TACT): TACT requires the initial acquisition 
of several radiographs of the target from a unique 
point of view. The corresponding image planes are 
stacked to feature the area of interest.This technique 
requires fixing the image sensor and the object 
while the x-ray source is arbitrary. This technique 
permits the mapping of all the images produced into 
a 3-dimensional volume. The image sensor used are 
CCD or amorphous silicon sensors.20

Applications of TACT in orthodontics:

1. Evaluation of dentoalveolar bone, root resorption 
and TMJ evaluation are made easier.

2. Higher diagnostic value in detecting dental caries 
than traditional radiographs.

Figure 1: Broadbent’s cephalometric apparatus (A) with Lateral Cephalogram (B) and Frontal 
Cephalogram (C)
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Figure 2: (A) Hand-wrist radiograph of an adult; 
(B) Arthrography of TMJ

Figure 3: CBCT cross-sectional view of a patient 
with deep bite

Figure 4: Camera setup and patient positioning for 
Laser scanning

Figure 5: Creating 3D computerized model of facial 
soft tissue through laser scanning

Figure 6: Schematic diagram showing the various 
components of the prototype TACTTM system

Conclusion
Most of the current method used in orthodontics 

provide a 2-dimensional representation of a 
3-dimensional object. Innovations in digital imaging can 
change these imaging method in diagnosis and treatment 
planning, along with providing additional information. 
These advances in imaging techniques make diagnosis 
and treatment planning more accurate and reliable in 
clinical practice and research.
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Abstract
Forensic science amalgamated with dentistry has given a new ray of hope in identification and characterization 
in criminal investigation and mass disasters. With better understanding and growing advances forensic 
odontology no longer merely refers to dental age assessment rather every specialty of dentistry contributes 
significantly towards resolving the case. Thus this paper aims at reviewing the periodontal aspects of forensic 
odontology in different aspects.

Keywords: Forensic science, Post mortem, Gingiva, Periodontal.

Introduction
Forensic odontology has expanded over past 

decade and play a very crucial role in identification, 
characterization and estimation in various types of 
criminal investigation as well as mass disasters due to 
natural calamities, aircraft crashes etc. At present with 
advancement of technologies criminal investigations 
demands a combined multidisciplinary approach. Also 
forensic odontology now encompasses each and every 
specialty of dentistry playing a crucial role not merely 
assessing dental age but also gauging time of death, 
cause of death, poisoning, facial reconstructions, DNA 
profiling in identification, dental restorative markers 
etc. This becomes of even more importance as most 
of the time the drastic tragic event would have led to 
fragmentation and conflagration of human tissues and 
we are left with the most resilient human teeth as only 
potential source for investigation.1

The history of forensic odontology dates back to 
1775 when Dr Paul identified body of a war veteran 
John Talbot from the battle of Castillion in 1453, by 
identifying the silver and ivory bridge. Later Dr.Oscar 

Amoedo who is also known as the Father of Forensic 
Odontology published the first comprehensive textbook 
on forensic odontology titled “L’Art Dentaire en 
Medicine Leagle”. 2

With growing popularity and their pivotal role 
in mass disaster events, world dental federation FDI 
proposed each member country to appoint a trained 
dentist to collaboratively work with forensic odontologist 
in other countries while dealing with victims of any 
international disaster. 3

There is basic protocol which every forensic dentist 
abides by dental identification of deceased individual. 
Firstly, comparative identification to denote with 
certainty that the dental remains of the deceased are 
same to person as of the antemortem dental records. 
Secondly in cases where antemortem reports of the 
decedent are not obtainable than detailed postmortem 
dental profiling needs to be conducted which can 
sufficiently characterize the individual relying on 
whatever scarce for the antemortem materials available. 
Forensic investigation follows a phase wise path with 
each phase having its own specific problem to work 
on. Identification of severely deceased bodies needs an 
exacting science and forensic dentistry has proven to be 
one the most reliable scientific based method in aid. Thus 
with forensic research in coalition with dentistry every 
branch of dentistry contribute to support the cause.4, 5

This narrative review summarizes the role of 
periodontal associations in postmortem identification of 
a person by following parameters to unravel the crime 
scene.
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Dental Correlation: The mainstay of dental 
identification lies on comparing the postmortem dental 
findings with any previous antemortem dental records in 
form of written prescription notes, casts, photographs or 
radiographs to ascertain the identity. Needless to say that 
it’s easier in individuals with multiple dental treatments 
than with little or no restorative treatment. However in 
every case detailed postmortem dental record needs to 
be charted along with detailed distinctive descriptions 
of dental structures and radiographs, which would be 
replicated and analysed along with antemortem records.6

Periodontal Tissue: Continuous cellular changes 
occur in period after death and continuous to vary 
according to the time and nature of death. Cell autolysis 
leads to release of tissue fluids adding upto causal evident 
decomposition of the deceased. As these changes vary 
in different individual and these cellular changes can be 
exactly studied in under microscope and can be a crucial 
aid in medicolegal practice. Characteristic features of 
gingival morphology and pathology includes its contour, 
recession, inflammations, deposits along with changes in 
alveolar process, exostosis, residual root fragments etc. 7

Examination of periodontal tissue has proven to be 
helpful especially in cases of poisoning as degenerative 
changes of gingival samples can be studied for even 
traces of poisoning.8

Postmortem changes as studied by Gururaj and 
Shivapathasundaram gingival sections from dead 
individuals showed vacuolation of nuclei in the spinous 
layers of epithelium that were fixed after 24 and 48 
hours showed changes throughout the epithelium as seen 
in deceased individual, thus could aid in identification of 
time of event . 9

The count of Langerhans cells assessed by Modified 
adenosine triphosphatase (ATPase) histochemistry 
could also help in determining the time of death with 
precision of 8-20hrs. The autopsy tissue can be easily 
obtained from non-keratinised mucosa of soft palate, 
ventral tongue, lip, floor of mouth which have the highest 
count of langerhans cells upto 508 ±110 LC/mm2 and 
keratinized mucosa of hard palate and gingival having 
the least count of 201± 97 LC/mm2. 10

Sex Determination: Macroscopic features and 
dimensions of craniofacial bones have been widely used 
in gender determination since ages in forensic science. 
Also the size and shape of teeth though differ minimally 
but typical attribute in allowing for reliable gender 

determination. The oral epithelium obtained by pressure 
application of toothbrush can be harvested to assess the 
minute quantities of DNA for gender identification by 
sex – determining region Y (SRY) gene by using real-
time polymerase chain reaction. This proves to be a 
very valuable and sensitive tool for gene amplification 
as DNA contained in bone and teeth is a stable and can 
outlast the decomposition. 11

Dental pulp is the most potential source of DNA 
which can be used for determining gender as well as the 
cellular changes by means of polymerase reaction and 
quantitative cytomorphometric analysis. 12

Not only in health but also the pathological 
conditions of gingival helps the forensic odontologist. 
Dental calculus can also aid in DNA analysis by PCR 
analysis to recognize Y- Chromosome (DYZ3 region) 
and X-chromosome (DXZ1). Sex determination using 
calculus is more preferred as the minimal amount 
needed for analysis was 3pg. Also it can be done without 
ruination morphological characteristics of the teeth. 13

Age Determination: Dental radiographs: most 
commonly employed method both in cases of criminal 
investigation as well as identifying dead persons being 
the non-destructive method. Estimation of apical root 
trasluscent zone is well studied, researched and applied 
with significant accuracy. Also X-Ray microfocus 
computed tomography have been used to correlate 
dental age with individual’s chronological age based 
on calculated volume ratio of pulp versus tooth volume 
measured. Custom made analysis software was employed 
to obtain numerical values for pulpal and tooth volume. 
This method proved to be promising non- destructive 
alternative for dental age estimation.14, 15

Various authors have proposed different method of 
age determination based on alteration of size of pulp i.e 
pulp/root length, pulp/tooth length, tooth/root length and 
pulp/root width at different levels of root.16

Gingival Marginal: Degenerative changes in 
perriodontium leading to marginal tissue recession 
have beenused as one of the various indicators of age. 
Periodontal recessive changes are more pronounced 
in males as compared to females. Though not much 
accurate thus cannot solely be used for age estimation. 17

Teeth: Method of dental age assessment are 
quite beyond the scope of this review. However it is 
worth mentioning about the new computer assised 
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image analysis system which has been developed 
to measure variables in tooth sections dental color, 
translucency,length, attrition, cementum apposition. 
Also a new scoring system Surface Roughness Scores 
(SRS) for surface roughness has been proposed. However 
this couldnot be assessed with significant reproducibility 
and thus the score mainly reflect subjective sole criteria 
for age estimation. 18, 19

Cementum In Age Determination: Cementum 
is the part of periodontium, the connective tissue that 
surrounds the tooth and continues the depositing 
throughout life in differential pattern. The deposition 
occurs in concentric fashion annually and thus cemental 
annulations can satisfactorily be used be determination 
of age both morphologically and histologically. The 
cross-sections of 100µ could be either unstained, stained 
with Villanueva’s blood stain and stained with acridine 
orange. Other stains that can be used for this process 
are Cresyl fast violet, Toluidine blue, hematoxylin 
or periodic acid Schiff (PAS). Ideal areas can then be 
selected by light microscopy and photographed to be 
further analysed. This method is not dependent of tooth 
type or location and also these incremental lines are not 
destroyed by acids or incineration.20

An interesting feature of these cemental lines is its 
seasonal variation. These are usually laid in alternating 
opaque and translucent bands corresponding to winter 
(dormant) and summer (growth) seasons. With this 
supporting theory Wedel in 2007 suggested dental 
cementum increment analysis (DCIA) could prove 
resourceful to forensic anthropologist for determining 
the season at the death.21

6. Dental Implants: Apart from various 
periodontal aspects that can aid forensic scientist, 
increased use of dental implants as popular restorative 
options has led its use to be used as useful marker 
in identifying deceased. Unlike usual conventional 
restorative material dental implants being made of 
titanium and its alloys has melting point above 1650oC. 
Also the laser etched batch number on the implant 
body persists even after incineration. This labeling is 
very useful resource serving as ante-mortem data of 
individual. 22

Conclusion
Forensic odontology has become a fascinating 

upcoming and expanding field of dentistry, which is 
practiced worldwide. Every branch of dentistry has 

expanded their horizons contributing to enhance the 
quality and credibility of criminal investigation through 
forensic science. It not only can aid in identifying the 
person, determining the age, assessing the time lapse 
and season but also analyzing the cause of death in 
homicides. This field still holds humungous potential for 
further research, building up ante-mortem data through 
inculcating high standard scientific research into dental 
materials
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Abstract
In forensic dentistry chronological age (CA) plays a pivotal role in identifying a person and eliminating 
disputes. The main aim of the study to correlate between biological and CA by two radiographic indexes oro-
cervical radiographic simplified score) & orocervical radiographic simplified score without wisdom tooth 
it based on oro-cervical area. sample size taken was 108, who were further classified into 3 groups based 
on their CA. Group 1=8-14yr; Group2=14-18yr; Group3=18-25yr.The following method of age estimation 
were carried out- Demirjian’s method for dental age calculation, Cervical Vertebral maturation Method for 
calculating the skeletal age, Third molar development method for age estimation.

Keywords: Forensic Science; Age estimation; Demirjian’s method; Cervical Vertebral maturation Method; 
Third molar development method; age calculation.

the CA (CA) through the assessment of biological 
age using radiographic growth parameters (i.e. hand 
and wrist, skeletal development, atlas, and Demerjian’s 
method) is used.

Very few studies have been done for assessment of 
CA using combination of skeletal and dental age (DA).4-13 
The study uses staged development of the cervical 
vertebrae i.e. For skeletal age calculation Cervical 
Vertebral Maturation (CVMS)3, staged development of 
the third molar teeth i.e. For age estimation Third Molar 
Development (TMD)14 and the staged calcification of 
teeth in a quadrant i.e. Demerjian’s method (DM)15 for 
DA calculations and further as indicators of CA of 
the patient. These three separate indices are clubbed 
to formulate a single relevant index to enhance the 
accuracy of their correlation with the CA. The study 
also helps in assessing the correlation of CA with the 
DA/biological age of a person older than 14 years by 
using CVM (Cervical Vertebral Maturation)13 in spite 
of TMD (Third Molar Development)14. This study aims 
to determine possible correlation between CA and DA/
biological age estimated by two radiographic indices 
based on a combination of three validated method; 
DM, TMD, CVM.

Introduction
Forensics dentistry includes both the identification 

of human remains and associated legal responsibilities. 
Forensic odontology includes stratification based 
on age, to a lesser extent, race and gender. This 
stratification process is applied to a group of 
unidentified human remains which enhances the 
chance to make a positive match between an individual 
and previous dental record.1-3 Now-a-days dental clues 
have become an integral part of forensic sciences as 
they play an important part in solving criminal cases. 
Age assessment by dental tissues show less variability 
as dental tissues are least affected by environmental 
changes dental age (DA) has emerged as a vital 
parameter in establishing individual’s age. Determining 
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Methodology: Patients aged between 8-25 years 
consulting for orthodontic reasons in the Oral Medicine 
and Radiology Department, IDS, Bhubaneswar. In the 
present study a total of 108 subjects were conveniently 
selected as per the inclusion and exclusion criteria. 
After obtaining the required informed consent, 
subjects were divided into three groups based upon 
their CAs groups (CAG).

A. Group 1: CAG 1 = 8-14; B. Group 2: CAG 2 = 
14-18; C. Group 3: CAG 3 = 18-25

The following parameters were taken into account 
for each subject:

•	 CA of every subject was recorded as revealed by 
identity proof/ birth certificate of the patient.

•	 Dental maturity and DA were estimated by 
observing 7 teeth in the left side of mandibular 
body on radiograph. According to development 
criteria (quantity of dentinal deposit, change in 
shape of pulp chamber etc.) rather than changes 
in size, each tooth was given a rating. Eight stages 
were described, from A to H, depicting the first 
appearance of calcified point till the closure of 
apex in the roots. In Demrijian’s Stages each tooth 
of left side starting from central incisor to second 
molar was scored and DA was estimated by 
converting the scores given in the dental stages 
to the maturity score depicting DAs.

•	 C2 (2nd Cervical Vertebra), C3 (3rd Cervical 
Vertebra) and C4 ( 4th Cervical Vertebra) were 
examined from lateral cephalogram and based on 
the shape and pattern of a visible concavity at the 
lower border of second, third and fourth Cervical 
Vertebrae it was staged from CS1 (cervical stage 1) 
and CS6 (cervical stage 6) and the biological age 
was estimated.

•	 All third molars were examined separately 
and staged from A to H using DM and DA was 
estimated.

•	 DM-all seven teeth (Central incisors, Lateral 
incisors, Canine, I and II Premolar, I and II Molar) 
were scored and mean was taken for further analysis.

•	 Stage A-G:0 point

•	 Stage H:1 point

CVM Stages: STAGE I-III: 0 point; Stage IV: 
1 point; Stage V and VI: 2 point.

TMD all the third molars were scored, and the mean 
was taken for further analysis.

•	 Stage A-B: 0 point.

•	 Stage C-F: 1 point.

•	 Stage G-H: 2 point.

•	 Two new Oro-cervical radiographic indices were 
formulated on addition of the simplified scores. 
Not only the OCRSS (Oro Cervical Radiographic 
Simplified Score), which was acquired by 
combination of simplified scores of the three 
method, but also the OCRSSWWT (Oro Cervical 
Radiographic Simplified Score Without Wisdom 
Teeth), which was calculated by adding the 
simplified DM and scores

•	 OCRSS

•	 A. Addition of simplified scores 0-1:

•	 B. Addition of simplified scores 2-4:

•	 C. Addition of simplified scores 5: OCRSSWWT

•	 Addition of simplified scores 0-1: OCRSSWWT A.

•	 Addition of simplified scores 2: OCRSSWWT B.

•	 Addition of simplified scores 3: OCRSSWWT C.

The mean of all the seven teeth (Central incisors, 
Lateral incisors, Canine, I and II Premolar, I and II 
Molar) was taken for Demerjian’s score and mean of 
all third molars (maxillary right and left side molars, 
mandibular right and left molar) for TMD score. Hence 
OCRSS and OCRSSWWT index were modified further 
as

•	 A. Addition of simplified scores 0-1.9: OCRSS A.

•	 B. Addition of simplified scores 2-3.9: OCRSS B.

•	 C. Addition of simplified scores >4: OCRSS C.

OCRSSWWT

•	 Sum of simplified scores 0-1.9: OCRSSWWT A.

•	 Sum of simplified scores 2-2.9: OCRSSWWT B.

•	 Sum of simplified scores >3: OCRSSWWT C.

After one round of assessment by all three 
examiners, all the samples were re- assessed to check 
for intra-examiner variability.
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Table 1. Age distribution characteristics of the population stratified on CA

CA ( in years) N Mean SD
95% Confidence

Interval for Mean Min. Max.
‘p’

value
Lower Upper

8-14 

Male 18 12.17 1.505 11.42 12.92 9 14

0.298Female 18 12.67 1.328 12.01 13.33 9 14

Total 36 12.42 1.422 11.94 12.90 9 14

15-18 

Male 18 16.11 1.323 15.45 16.77 15 18

0.298Female 18 16.56 1.199 15.96 17.15 15 18

Total 36 16.33 1.265 15.91 16.76 15 18

19-25 

Male 18 21.28 1.708 20.43 22.13 19 24

0.088Female 18 22.22 1.517 21.47 22.98 20 25

Total 36 21.75 1.663 21.19 22.31 19 25

Table 2. Characteristics of the population stratified on OCRSS

OCRSS N Mean SD
95% Confidence

Interval for Mean Min. Max.
‘p’

value
Lower Upper 

A

Male 16 12.56 1.711 11.65 13.47 10 15

0.540Female 8 13.00 1.414 11.82 14.18 11 15

Total 24 12.71 1.601 12.03 13.38 10 15

B

Male 26 16.96 3.458 15.56 18.36 9 24

0.881Female 39 17.10 3.844 15.86 18.35 9 25

Total 65 17.05 3.668 16.14 17.95 9 25

C

Male 12 20.83 2.082 19.51 22.16 18 24

0.234Female 7 22.14 2.478 19.85 24.44 18 25

Total 19 21.32 2.262 20.23 22.41 18 25

Table 3. Characteristics of the population stratified on OCRSSWWT

Ocrssswwt N Mean SD
95% Confidence

Interval for Mean Min. Max.
‘p’

value
Lower Upper

A

Male 31 14.45 3.375 13.21 15.69 9 22

0.639Female 28 14.86 3.205 13.61 16.10 9 22

Total 59 14.64 3.274 13.79 15.50 9 22

B

Male 11 17.64 3.325 15.40 19.87 14 24

0.441Female 16 18.75 3.821 16.71 20.79 12 25

Total 27 18.30 3.604 16.87 19.72 12 25

C

Male 12 20.83 2.082 19.51 22.16 18 24

0.884Female 10 21.00 3.197 18.71 23.29 15 25

Total 22 20.91 2.580 19.77 22.05 15 25
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Table 4. CA assessment by Demerjian’s method

Mean Standard Deviation
Age 16.83

108
4.107

andm 18.97592 2.12227240

Table 5. DA assessment by Demerjian’s method in 
different age group.

Age Group Age Demerjian’s method

1

N 36 36

SD 1.422 2.1315320

Mean 12.42 16.300000

2

N 36 36

SD 1.265 1.5698954

Mean 16.33 18.500000

3

N 36 36

SD 1.663 1.4937223

Mean 21.75 19.127778

Total 
Std. Deviation 4.107 2.1227240

Mean 16.83 17.975926

Results
This study determined the possible correlation 

between CA and DA estimated by two radiographic 
indices based on a combination of three validated 
method; DM, TMD, CVM method. A total of 108 
patients aged between 8-25 years, participated in the 
study, which included 54 males and 54 females. With 36 
subjects in each group including18 males and 18 females 
in each group. The selected patients were examined 
clinically, after fulfilling inclusion criteria. The digital 
panoramic radiographs and lateral cephalographs were 
made and were transferred to mass storage device 
and connected to computer projector system in 
the morning and assessed by three examiners to 
calculate inter-examiner variability. Each examiner 
was provided with a tabular sheet to record the stages 
according to each system (Demrijian’s, CVM and 
TMD). Descriptive statistical analysis has been carried 
to define the characteristics of the population stratified 
on CA, OCRSS and OCRSSWWT. Results are presented 
in the form of Mean ±SD.

Age distribution: Among three study groups the 
overall mean age of the subjects in group A was found 
to be 12.42 ±1.422 (12.17 ± 1.505 in males and 12.67 
± 1.328 in females). In group B 16.33±1.265 (16.11 ± 
1.323 in males and 16.56 ± 1.199 in females). In group C, 

21.75±1.663 (21.28 ± 1.708 in males and 22.22 ± 1.517 
in females) [Table 1]. Age distribution and number of 
subjects in OCRSS group and OCRSSWWT groups 
has been recorded (Table 2,3).

DA estimation by DM: The mean age of 108 
subjects analysed in the study is 16.83±4.107 and the 
mean age of 108 subjects calculated by DM is 17.98 
± 2.12 [Table 4].The mean age of 108 subjects in all 
the three groups estimated by DM are recorded [Table 
5].The Pearson correlation between CA and estimated 
DA by DM is statistically significant with p-value <0.01.

Skeletal Age estimation by CVM: The mean 
ages according to development stage of C2, C3, C4 
cervical vertebra has been recorded.

Gender distribution: Male and female are equally 
distributed in all the three groups. (18 in each group).

Discussion
Radiology plays an indispensable role in CA/

DA, as radiological images are routinely utilized in 
the process. Since 1982, dental radiography, a non-
destructive and simple technique used daily in dental 
practice.15 The radiographic DA assessment method 
are relatively simple and involve the identification of 
the stage of mineralization on radiographic images 
followed by their comparison with the standard 
stage to estimate the approximate age range. Various 
radiographic techniques like periapical, lateral oblique, 
cephalometric radiographs are recommended16. DM 
which was first used on French-Canadian population, 
has been widely used for age estimation of children 
and adolescents because of the simplicity, as well 
as radiographic and schematic illustrations of tooth 
development with descriptions provided in all works.17,18 
Serena et al in 1998, applied DM in South Indian 
population in 184 children from 5 to 15 years of age 
an overestimation of DA about 3.04 and 2.82 years 
in boys and girls were found respectively. They 
concluded that the assessment of DA is dependent 
on the ethnic group on which it is to be tested and 
Demrijian’s conversion of the maturity score to 
the DA was not applicable for them.19 However, in 
another study done on same population there was an 
overestimation of DA about 1.15 years when estimated 
by DM. This difference can be explained by the fact that 
dental maturation demonstrates few pubertal changes 
and thus is a poor indicator of pubertal growth spurt. 
Many studies suggested that, DM overestimates the 
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DA both in genders.20-26 However, a well-defined 
and reproducible stage of dental development of 
seven mandibular teeth and great number of different 
population on which the method was applied makes 
DM suitable for age estimation.27 In DM, DA is 
calculated from overall maturity score which 
may not be reliable. Dental maturation is rather 
independent from overall maturation in contrast to 
other maturational processes like skeletal or secondary 
sex character maturation, both of which are reported 
to be strongly correlated.27 The original Demrijian’s 
method excluded the third molar due to the 
variability in its development, eruption and anatomy. 
However, the original DM is not feasible after about 
16-years of age, which coincides with the completion 
of the root development of the second molar. The third 
molar offers the only reliable radiological parameter 
for age determination in the age group of 16-23 years. 
Mincer et al., concluded that the third molar may 
provide reasonable accuracy for the likelihood that a 
person is at-least 18-years of age, rather than giving 
the exact CA, due to the absence of any other marker 
in the late adolescence. Subsequently, Chaillet and 
Demirjian modified their method to incorporate the 
third molar and developed a new maturity score 
based on a French population. A study conducted 
in south India, on 121 archived digital panoramic 
radiographs which were predominantly pre-treatment 
orthodontic radiographs from patients without any 
obvious developmental anomalies.28 The radiographs 
were divided into two gender specific groups and further 
sub-divided into two smaller groups of 7-16 years 
and 16.1-23 years. The radiographs were evaluated 
as per Demrijian’s criteria (including third molars) and 
age was calculated using the formula developed for 
the Indians. The results showed that the mean absolute 
error for the study sample was 1.18 years; in 57.9% 
of cases the error rate was within ±1 year. The mean 
absolute error in males (7-16 years) was 1.2 years; in 
males (16.1-23 years) was 1.3 years; in females (7-16 
years) was 0.95 years and in females (16.1-23 years) was 
1.16 years and concluded that the age estimation using 
this method narrows down the error rate to just over one 
year making this method reliable.”

Conclusion
In this study tooth eruption stages serve as one 

of the factors for estimation of age in individuals but 
normal tooth eruption over a broad CA range and can 
be predisposed by lots of aspects be it local or general 
as well as systemic factors.
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Abstract
The scrutiny of undisclosed human remains and obtained evidences in the forensics, dictates the espousal 
of multidisciplinary methodology. The contribution of forensic odontologist in the forensic inspection is 
noteworthy as examination of oral cavity entails a concerned with and skilled approach. Recently, saliva and 
its use in forensic is of a great interest amongst the researchers and odontologists. Saliva being a complex 
fluid is gaining popularity amongst all because of its complexity in nature and its resemblance to plasma. 
The analysis of this magical fluid for serological examination and its cellular content has been a great help 
in recent times and has been widely used in forensic drug abuse, alcohol abuse and poisoning. Hence there is 
always an urgent need for upgrading the forensic laboratories to help in identification when there is shortage 
or absence of any other body fluids in a crime scene. Saliva should be considered as a primary investigating 
tool and has routine specific setting has to be as done for blood and urine testing. The following is a brief 
update on the multidimensional use of saliva in the world of forensic odontology.
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Introducion
The word “Forensic odontology” is a derivative 

from the Latin word, that means forum or anywhere 
legal stuffs are deliberated. One of the prime benefits of 
forensic odontology in forensics is the compound bases 
from which the DNA can be obtained. This comprises 
bone, teeth, blood samples, tissues, mouth mucosa cells 
and saliva, which may be found on pen, drinking straw, 
envelopes, cigarettes, lip prints and many such other 
biological materials.[1] Several Forensic examinations 
have validated that use of saliva which is dropped in 
daily use objects, materials and other bits and pieces may 
help in individual proof of identity. The entire saliva is a 
mixture of various components that includes exfoliated 
oral epithelial cells, the secretions from the glands 

(salivary), microorganisms and gingival crevicular fluid

In past few years or so it has been seen that there 
is a mounting curiosity and attentiveness in saliva 
and its practice as analytical tool as a substitute to the 
use of blood or urine. The entire saliva is a mixture 
of various components that includes exfoliated oral 
epithelial cells, the secretions from the glands (salivary), 
microorganisms and gingival crevicular fluid. The 
additional benefit that saliva offers is its noninvasive 
method of assembly even by persons with restricted 
training and circumvention of interference of private 
functions while obtaining under uninterrupted guideline, 
makes saliva a popular fluid for forensic investigation. 
Saliva is often spotted in crime scenes with combination 
of other evidences such as lip prints or bite marks where 
there is possibility of involvement of the oral cavity. 
The analysis in form of Serology and Cellular of thus 
conquered saliva is of gigantic use in identification of 
the suspect. In cases of saliva-derived from bite marks 
of unknown animals, species-specific genetic profile 
can help in the identification of the animal in question. 
It has been noted that there is a remarkable increase of 
detection of drug abuse and intoxicated drivers by using 
saliva in the recent years. Saliva is also an analytical tool 

10.5958/0973-9130.2019.00585.1 
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in cases of heavy metal poisoning by reflecting the ionic 
imbalance and excretion of certain poisons through this 
route. There is a scarceness of compiled literature on the 
role of saliva in forensic odontology,[2] prompting an 
extensive search of the existing literature to outline the 
vast topic into a comprehensive update.

Advantages of Using Saliva in Forensics: 
According to some researchers and authors [3,4], using 
saliva in form of mouth wipes etc. as resources of DNA 
shows some obvious practical profits over the usage of 
blood. These consist of the following –

1. Collection is comparatively way easier

2. Painless Method

3. Non Invasive

4. Can be done on any age groups babies, children and 
elderly subjects.

5. Can be done on terminally ill patients without 
causing any harm

6. Does not have any religious implications which are 
present while using blood

7. collection even by persons with some degree of 
training

8. prevention of interference of private purposes while 
gathering under direct supervision,

9. Extremely safe method as compared to those when 
associated to the blood which has increased potential 
risks of contamination, especially from transmitting 
diseases such as hepatitis and AIDS, which includes 
the use of sharp objects such as needles.

Collection of Saliva: Saliva is frequently dropped 
in the bite marks that are mostly found in many of 
the homicides, physical attack and many such other 
unlawful cases.[5] Subsequently many technical hitches 
are stumbled upon in the analysis of the bite mark, 
principally because the nature of skin being distortable 
and elastic and thus fails to be a good medium for 
impression, the saliva placed during biting has received 
an noteworthy additional weight in bite mark analysis.[6] 

It is challenging to obtain saliva stains from the objects 
such as clothes, paper, pen and many other lifeless 
objects or even considering skin as it is invisible and 
on the places where it is dropped, mainly in the skin it 
cannot be submitted or taken to place of examination 
with withdrawal techniques.

Modes of Collection
Collection of Saliva is done of two forms, it includes:

1. Stimulated Saliva

2. Resting Saliva

Stimulated Saliva Collection: Passive drool,

•	 Oral Swab

•	 Infant Swab

•	 Spitting Method

•	 Suction Method

Saliva can be obtained from various objects, objects 
where dried Saliva stains are found easily are:

•	 Bottle

•	 Glass

•	 Tooth brush

•	 Stamps

•	 Nails

•	 Bite marks

•	 Coffee cups

•	 Pens

•	 Cigarette

•	 Chewing gum

Method of obtaining Saliva Samples:

Recovery of Dry Saliva

•	 Chemicals used in detection:

To detect dry saliva stains plenty of different kinds 
of enzymes and chemicals have been already tried and 
tested. The saliva obtained from envelopes and stamps 
can be detected by the use of chemicals that can act on 
the reducing sugars and as a result gives a precipitate 
that is red in color. The detection has also been done 
by various enzymes. The very frequently used enzyme 
for these purpose are starch, phosphatase and amylase. 
Others modes of detection includes Salts such as 
thiocyanate and nitrates.

The above mentioned method have several 
limitations and with variable sensitivity which directly 
depends on the quality of the obtained deposit and varing 
on the aging of the saliva extracted there is variable 
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sensitivity.

• Salivary stains can be detected by the use of the 
following

1. Lasers and ultraviolet light,

2. quartz arch tube

3. argon ion laser.[7,8]

• Fluorescent spectroscopy [9]

• For detecting dry salivary stains from skin the 
following retains a very good sensitivity:

(i) The aromatic amino acid,

(ii) Tryptophan, found in α-salivary amylase in 
fluorescent spectroscopy, delivers a distinctive 
emission spectrum.

Recovery of the Saliva from the skin

• Dashes of salivary proof can be recuperated for 
identity analysis.

• A solitary wet cotton swab or a part of moist filter 
paper was laid passively on the site of skin where 
saliva is expected passively is a traditional technique 
that has been successful in collecting saliva over the 
years.

• According to Sweet et al. “A technique using a 
wet cotton swab (some what same to the traditional 
method) followed by a dry cotton swab, well-known 
as the double swab technique” was found to be of 
great help and provided better results than earlier 
method of obtaining saliva from the skin surface.

• was found out by Sweet et al., and found to offer 
a better yield of saliva recovered from the skin 
surface.

Deoxyribonucleic acid profiling or fingerprinting

• Except in identical twins, DNA profiling is by far 
the best way for individualization.

• Factors affecting the acceleration of DNA 
degradation are:

(i) Heat

(ii) Moisture

(iii) Sunrays

(iv) surface impurities

(v) other factors

• Adulteration of proof with DNA from bacteria or 
does not stance a severe problem as the probes used 
in DNA profiling are specific to human beings. The 
stability of bacteria does not have any as such effect 
on the stability of human DNA, especially to the 
bacteria that are present in the soil which are rich in 
nucleases.

• Over the lifetime of an individual, the polymorphisms 
within the DNA molecule do not change. For DNA 
typing by means of short tandem repeats (STRs), 
DNA samples are amplified by the process of PCR 
i.e. polymerase chain reaction.

• In addition to genomic DNA that are present 
in saliva, cells derived from them also contains 
mitochondrial DNA (mtDNA).

• The main plus point of mtDNA is that the high 
number of mitochondria present in most cells that 
results in there is a high copy number in each cell.

• mtDNA is firmly maternally inborn. Thus, when 
detecting a set of human remains, if we cannot find 
any close relative of the subject, distant maternal 
kinsfolks can be used as a reference source to 
support identification.

• Hence, when genomic DNA or nuclear DNA cannot 
be accessed, may be due to lack of data or possibly 
due to its degradation, mtDNA testing may be 
successful and a new pathfinder in this process of 
identification

Investigation of Drugs of Abuse in Saliva

•	 Simple Passive diffusion is the process by which 
the drugs enter the saliva which then with no 
expenditure of energy is categorized by the shift of 
drug molecules.[10]

•	 Monitoring the drugs concentrations can also be 
done by the saliva. Concentrations of Salivary drugs 
often reflect the free fraction of even the little bit of 
drug present in the blood.

• The following are the drugs that can be predictable 
in saliva:

Phencyclidine, cocaine, barbiturates, amphetamines, 
benzodiazepines, and opioids.

• By means of radioimmunoassay (RIA), saliva can 
be used to detect the recent use of Marijuana. After 
the marijuana is consumed for a minimum of 4 hours 
a vital psychoactive element of it can be discovered 
from the saliva.
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• The saliva now a days has been used in the 
measurement of various steroid hormones like 
Cortisol, testosterone and Cortisone as it is 
frequently believed that the level of saliva of these 
above-mentioned steroids shows the unbound and 
free circulating fraction.

• Recently, a non-instrumental immunodiagnostic 
assay for the detection of drugs on surfaces was 
discovered by Securetec (Ottobrunn, Germany) 
introduced Drugwipe. Drugwipe is pen sized, 
immunochemical-based test strip.[11]

Salivary Animal Bite Mark Analysis

• During the process of, saliva is dropped on the skin 
or object superficial in sufficient amount to allow 
typing of the deoxyribonucleic acid (DNA).[12,13] 

For this purpose, the area of bite mark is swabbed 
using the standard bite mark operating techniques, 
and DNA can be dig out and scrutinized.[13,14]

This can be done using:

• Fletcher et al. described “an enzyme-linked 
immunoassay (ELISA) technique using monoclonal 
antibody based on the existence of salivary 
immunoglobulin A for species identification in 
stains up to 16 months old.” [15]

• The two techniques that were used as a determinant 
for the comparisons in the cases with bad monoclonal 
antibody results are crossover techniques and double 
gel diffusion techniques. These procedures will 
prove to be a bench mark in identification of bite 
marks that are not of the human i.e. the bite mark 
might be of an animal that is not known. .[16]

• Evolutionary interactions among species are most 
directly found out by evaluations at the DNA 
sequence level.

In Periodontics

• In oral fluid several oral pathogens that may cause 
periodontitis are also detectable with the help of 
PCR.[17]

Sex Determination from Saliva in Bitemarks

• The opportunity of gaining exfoliated buccal 
epithelial cells that is found in saliva on bite 
marks has greater than before the likelihood of 
sex determination of the guilty party. The duration 
of this line of analysis is seemingly possible for 

numerous weeks, post deposition, depending on the 
resources that are containing the impressions and 
environmental factors.

• Two factors have been offered, both based on fruitful 
efforts to recognize the sex of an individual by using 
blood stains:

(1) The incidence and recognition of sex chromatin (In 
females Barr bodies is seen and in males F bodies 
are seen)

(2) Sex hormone level fortitudes based on detectable 
quantities and ratios of testosterone and 17B-estradiol 
by RIA.

The existence and recognition of sex chromatin has 
been established successfully in saliva stains.[18]

Conclusion
Finally, it is high time that we understand and 

appreciate the significance of this bodt fluid named 
Saliva which has been in progressively increasing in past 
few years in the forensic studies. Present time demands 
ample amount of lab setups as present for blood and 
urine examinations and should be meticulously used by 
the Forensic Odontologists. Saliva has roved enough till 
date and hass been gaining real popularity because of its 
features such as safety in handling, being noninvasive 
method of collection, availability and it is still the most 
popular in forensic testing of the drug abuse. Salivary 
sample aids in sex determination and individualization 
of the culprit in a crime scene with the use of exfoliated 
cellular investigation and DNA profiling it is evident 
that these examinations are proving to be a bench 
mark in forensic investigations. Time has come for 
the researchers to dedicate further more researches 
and investigations using this particular innocuous fluid 
present in the body and the Forensic odontologists 
should aim at gaining detailed conclusion using saliva.
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Abstract
Medical emergency can happen to anybody but it is important to recognize the patient at risk, so that the 
treatment can be modified and the appropriate measures can be taken. A through medical history and drug 
history is mandatory and should be taken by the dentist in person. If the medical emergencies are not 
recognized and managed appropriately it can lead to significant morbidity and mortality. Therefore, the 
dental clinic should be well-equipped and dentist and the support staff must be adequately be trained to 
handle any medical emergencies, including provision of basic life support (BLS) in an effective manner. The 
prime requisite in managing an emergency is maintenance of proper position (P), Airway (A), Breathing 
(B), Circulation (C), and Definitive treatment (D). The purpose of this article is to provide a vision to 
the emergency drugs and resuscitation equipment used for the management of the medical and dental 
emergencies.

Keywords: Dentists; Dental Offices; Drugs; Medical Emergencies.

Introduction
Medical emergency is a sudden unexpected condition 

demanding an urgent attention and treatment. These are 
the life-threatening situations of which every practitioner 
must be aware of so that the needless morbidity can be 
avoided. A Survey of 4000 dental surgeons conducted 
by fast and others revealed an incidence of 7.5% 
emergencies per dental surgeon over a 10- year period. 
Changing demographics in the population, leading 
to increased longevity have resulted in more people 
having medical conditions which predispose to medical 
emergency or are taking medications which may 
influence their dental management. The occurrence of 
medical emergencies in dental practice is a subject which 
has received scant attention in the dental literature in the 
past 20 years in UK. In Japan, a study was conducted 
between 1980 and 1984 by the committee for prevention 

of systematic complications during dental treatment by 
Japanese Dental Society of Anesthesiology, stated that 
about 19% to 44% of dentists had a patient with medical 
emergency in any one year.1

“The extent of treatment by the dentist requires 
preparation, prevention and then management as 
necessary, prevention is accomplished by conducting a 
thorough medical history with appropriate alternation 
to dental treatment required. The most important aspect 
of nearly all medical emergency in the dental office is 
to prevent, or correct insufficient oxygenation of brain 
and heart.2 Therefore, the management of all the medical 
emergencies should include ensuring that oxygenated 
blood is being delivered to their critical organs.”

Drugs and Resuscitation Equipment: Preparation 
of emergency kit is a well thought process and each 
clinical should prepare it with utmost diligence 
depending upon needs and training level. The team 
should be familiar with the equipment, appropriate 
dosages and routes of administration of drugs.

“Drugs that should be promptly available to the 
dentist can be divided into two categories. The first 
category represents those which may be considered 
essential. These drugs are summarized in Table-1. The 

Corresponding Author: 
Ananya Oujwoswini 
Intern (B.D.S), Institute of Dental Sciences, Siksha ‘O’ 
Anusandhan (Deemed to be University), Bhubaneswar, 
Odisha, India 
e-mail: ananyaoujwoswinidas@gmail.com

10.5958/0973-9130.2019.00586.3 



1858  Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4

second category contains drugs which are also very 
helpful and should be considered as part of emergency 
kit. These supplementary drugs are summarized in 

Table-2. The precise composition of drug kit can vary 
as the presence of drugs in this latter group may depend 
on the nature of dental practice.3,4”

Table 1. Essential drugs

Sl No. Drug Indication Dosage & route

1. Epinephrine 1:1000, 1mg/ml.
Epinephrine 1:10,000, 0.1mg\ml

Anaphylaxis
Cardiac arrest

0.3ml IM.
1mg (10ml) in 5 min, 10ml Iv in cardiac arrest.

2. Pheniramine maleate
(22.5mg/ml)

Allergy 1-2ml, 45mg IM or IV

3. Nitroglycerin Angina Sublingual over 5 min
Maximum of 3 tablet in 15 min.

4. Ephedrine (50mg/ml) Hypotension IV 0.1-0.2ml over 2-3 minutes
Maximum dose of 50mg or 0.5ml IM or 
sublingual injection

5. Atropine (0.5mg/ml) Bradycardia 0.5 mg sublingual injection or 0.5 mg IV over 
2-3 minutes, max dose 3mg.

6. Sulbutamol (inhaler) Bronchospasm in 
asthma and allergy

2-3 inhalations over 1-2 min and can be 
repeated as per need.

7. Hydrocortisone (100mg/ml) Allergy IM or IV 100mg stat

8. Glucose or sugar cubes(50g) Hypoglycaemia In a conscious patient can be asked to chew or 
drink.

9. Normal saline or ringers’ lactate 500ml bottles. Hypotension IV,25-30ml/kg.

10. Distilled water ampoules (5-10ml) per 
ampoule.

For dissolution and dilution of certain drugs.

Table 2 Additional drugs

Sl No. Drug Indication Dosage & route

1. Esmolol (10 mg/ml) Hypertension, narrow complex arrhythomias, 
supraventricular tachycardia.

0.5mg/kg over one minute or 10-20mg (1-2ml) 
increments IV every 1-2 min.

2. Naloxone (0.4mg/ml) Opioid toxicity. 0.2-0.4 mg IV over 2-3min or titrate max dose 
0.8mg.

3. Flumazenil (0.1mg/ml) IV benzodiazepine over dose reversal 0.2mg over 2-3 min max 1mg IV

4. Dextrose 50% Hypoglycaemia 25-50ml IV

5. Glucagon(1mg/ml) Hypoglycaemia

6. Aspirin 75mg Tab Myocardial infarction. 4 tablets to be chewed and swallowed.

7. Diazepam (5mg/ml) Seizure/status epilepticus. 10mg IV over 2 Minutes.

Instruments and Equipments: Following 
instruments and equipment are recommended for 
effective management of various medical emergencies.5

Automatic External Defibrillator: It is a 
computerized device to deliver shock to heart. It is most 
important equipment to reverse the ventricular fibrillation 
to normal cardiac rhythm. Ventricular fibrillation is the 
most common cause of cardiac arrest in adult, which 

can be defibrillated. Every clinic should have an AED 
because each minute that lapsing before defibrillation, 
the chance of survival decreases by 10%.

Oxygen Source/Cylinder and Delivery Devices: 
Oxygen is the most important emergency lifesaving 
gas. Oxygen is essential for human metabolism and 
lack of oxygen is fatal within 5-6 minutes. Oxygen has 
almost no adverse effects in acute situation and should 
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not be withheld if there is any suggestion of being 
needed. Indication for oxygen therapy include cardiac 
or respiratory arrest, angina, myocardial infarction 
and hypoxia of any case. General aim is to keep blood 
saturation above 90%. In small dental clinic an E type 
oxygen cylinder with flow meter and ventimask should 
be available on wheels. An E type fully filled cylinder 
can provide oxygen at the flow rate of 6L/min for 
approximately 2 hours. In a large hospital setting, there 
should be provision of central piped oxygen supply and 
delivery.6,7

Face Masks: Various sizes of masks should be 
available to deliver oxygen. Face mask provide oxygen 
concentration between 35% to 70%.

Bag-Valve-Mask Device (Ambu Bag): It is a useful 
tool for providing room air positive pressure ventilation 
to unconscious victim. These can also be attached to 
oxygen source for further enrichment of room air with 
oxygen.

Oropharyngeal and Nasopharyngeal Airways: 
These are required to maintain patency of the airway 
during ventilation in an unconscious patient.

Magills Forceps: It is a useful tool for assisting 
orotracheal and nasotracheal intubation. It can also be 
used to pick up the foreign body from the oropharynx.

Pulse Oximeter: It is non-invasive tool to measure 
oxygen saturation with the help of a finger probe.

Glucometer: It is very handy to measure blood 
glucose level chair side, after pricking the finger with a 
26g needle, a drop of blood is placed over glucose strip 
to know the blood glucose level instantly.

Stethoscope and Sphygmomanometer: It is 
used to auscultate breath and heart sounds. It is also 
used during manual blood pressure monitoring with 
sphygmomanometer.

Syringes and Needles: Disposable syringes and 
needles are used to prepare and administer drugs via 
intramuscular (IM), intravenous (IV) and sublingual 
route.

Vital Sign Monitor: It is used for monitoring vital 
signs such as blood pressure, electrocardiogram (ECG) 
and oxygen saturation.

Basic Life Support: American health association 
every 5 years updates its guidelines for BLS and ACLS 

based on current evidence. According to the current 2015 
guidelines, the sequence of events for CPR has been 
changed from A-B-C (airway, breathing, circulation) 
to C-A-B (chest compression, airway, breathing) for 
adults, children and infants (excludes newborns).

Following steps are recommended to provide CPR 
to a person who is unresponsive and not breathing 
normally:

- Shout for help or activate emergency response 
system and ask for AED.

- Check the victims pulse (carotid) for 5 seconds, but 
not more than 10 seconds.

- If you do not definitely feel a pulse or in doubt, start 
chest compression. For chest compressions, ensure 
patient is supine and on hard surface. Effective chest 
compressions can be given on dental chair without 
need to shift the patient to floor.

- For chest compressions, place the heel of one hand 
on the centre of victim’s chest. Put heel of other hand 
on top of the first hand with your fingers interlaced.

- Press down so you compress the chest at least 2 
inches in adults and children, 1.5inches in infants. 
Deliver compressions at a rate of 100-200 times per 
minute.

- Open the airway with a head tilt and chin lift.

- Pinch closed the nose of victim. Take a normal 
breath, cover the victims mouth with mouth to create 
airtight seal, and then give two, 1 second breathe 
as you watch for chest to rise (mouth to mouth 
breathing can be replaced with mouth to mask or 
Bag-valve mask device)

- Continue compressions and breaths 30 compression 
two breaths (30:2) – until help arrive. Do not 
interrupt the chest compression for more than 10 sec 
to provide ventilation.

Conclusion
Medical emergencies in the dental practice do occur. 

Most of the emergency can be prevented by through 
history taking, physical examination and adequate 
modification of the treatment plan. Meticulous attention 
in preparing of emergency kit and equipment for handling 
medical emergencies is required. Through knowledge 
and training in skill full handling and use of the drugs 
and the equipment is required. One should retain its 
calm and composure during handling of any emergency 
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situation and there should be no element of panic for 
successful outcome. Periodic training, knowledge, skills 
and regular practice are key to successful outcome. With 
all these measures dental practitioners would be able to 
handle any medical emergency with confidence.
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Abstract
Background: Dental caries is a global problem; however, it is entirely preventable. Fluoride is considered 
as effective method in lowering dental caries. The amount of knowledge, awareness and its method of 
implementation in prevention process among general population are challenging.

Objectives: 
1.  To review and analyse the knowledge of fluoride action, therapeutic uses, method of application, 

possible combination of fluoride exposure, its deleterious effects and create evidence about awareness 
among the Odisha population and knowledge, attitude and practice (KAP) of fluoride in management of 
dental caries among the dental professionals.

2.  To recommend the dental council, dental professionals, teaching institutions, primary health care 
centres, community health centres, social media and health care consumers for active involvement in 
spreading the awareness regarding Pros and Cons of fluoride to the general population, based on the 
available evidence.

Method: A survey was conducted for 918 general populations and 474 dental professionals of Odisha 
based on knowledge, attitude and practice (KAP study) regarding fluorosis, fluoridated water, dental caries 
and fluoride therapy and validated. The questionnaire for general population was translated from English 
to local language (Odia). Google and physical questionnaire were circulated among the general population 
and dental professionals. Dimensionality and local dependency were also tabulated. The data obtained was 
subjected to statistical analysis.

Results: The evidence revealed that dental professionals (ANOVA, p < 0.05) practicing in Odisha had 
significant knowledge regarding fluoride therapy and fluorosis; however, its implementation in practice 
is compromised. Approximately, 65% of general population irrespective of age and gender, lack the basic 
knowledge, 65% of attitude and 77% of practice regarding fluorides and fluorosis.

Conclusion: This evidence will be a strong enforcement and implementation in primary practice by dental 
professionals for prevention of dental caries.

Keywords: Dental Fluorosis; Fluorides; Dental Caries; Knowledge; Practice.

Introduction
Fluoride has an important role in oral health 

promotion over the past 50 years. It is a natural 
component of water and an essential trace element 
required by the human body. Its physiological properties 
play a significant role in relation to human health. In 
optimum concentration (0.7ppm), fluorides prevent 
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dental caries to a great extent, whereas, in higher 
concentration (above 1.5mg/litre of water) it acts as an 
accumulative toxin. It affects the teeth, bones, tissues, 
organs and disturbs the metabolic activities of the body. 
Dental fluorosis is endemic in 23 countries.1 Asia, India 
and China are the worst affected.2 The problem has 
reached alarming proportions affecting at least 17 states 
of India. Study says that, the children under 12 years of 
age are at high risk of acquiring fluorosis.3

Oral health of a child is a major determinant of the 
quality of a child’s life. In order to combat this, basic 
oral health practices should be instigated from early 
childhood. Parental awareness and behaviours related to 
oral health and hygiene directly affects the child’s oral 
well-being. Therefore, parents should be well educated 
regarding maintenance of oral health. It is essential to 
have knowledge about adequate fluoride exposure, its 
different sources and its adverse effects.

On the other hand, tooth discolouration is a major 
aesthetic concern in Indian population. Fluorosis is the 
major form of intrinsic staining. Dental fluorosis is a 
defect of enamel caused by excessive fluoride intake 
during the developmental period, leading to incomplete 
crystal growth and increased porosity.4,5 Dental fluorosis 
can have significant psychological impact on patients 
particularly on adolescents. Dental fluorosis is the oral 
manifestation of fluoride poisoning of the whole body. 
Less in-depth knowledge regarding dental fluorosis 
may be considered as one of the associated risk factors. 
Literature suggests that many people are unaware of the 
role of fluoride on oral health.1,6 This evidence-based 
knowledge, attitude and practice (KAP) study may help 
to reduce the incidence of dental caries and fluorosis 
in general population. Thus, survey was conducted to 
assess the knowledge, attitude and practices related to 
fluoride and its effects on oral health among general 
population and dental professionals of Odisha.

Materials and Method
This study was approved by the Institutional Review 

Board of Institute of Dental Sciences, Siksha ‘O’ 
Anusandhan (Deemed to be University). Questionnaires 
were designed and validated for dental professionals 
and general population based on knowledge, attitude 
and practice (KAP) regarding fluoride therapy and 
fluorosis. The questions were modified according to the 
local dependency of Odisha in reference to the previous 
published articles.7, 8 A total of 918 patients and 474 

dental professionals of Odisha were included in this 
study. The questionnaire for general populations was 
translated from English to local language [Odia]. Google 
and physical questionnaires were distributed among the 
general populations and dental professionals practicing 
across Odisha.

The inclusion criteria were:

1. Practicing and non-practicing dentists of Odisha.

2. Interns of different hospitals and institutes of Odisha.

3. Patients of age between 18 to 70 years.

The exclusion criteria:

1. Students continuing their 4 years of BDS course.

2. Patients below the age of 18 and above 70 years.

3. Mentally compromised individuals.

After the survey, a group of 10 interns were 
randomly selected and they were subjected to a one-day 
training program in which they were trained about the 
importance of preventive practice and method of fluoride 
application. After that they were instructed to follow 
the regime practically on the caries risk patients as well 
as counselling was done regarding the importance of 
preventive dentistry. Feedback forms were filled by the 
involved interns and patients after 2 months.

Result
The survey data was subjected to statistical 

analysis by SPSS statistics 24.0, SPSS South Asia 
PVT LTD., www.spss.co.in using ANOVA, t-test and 
mean percentage (p< 0.05).The survey revealed that 
approximately 65% mean value of general population 
irrespective of age and gender lack the basic knowledge, 
65% of attitude and 77% of practice regarding fluorides 
and fluorosis. Table 1 showed the response of the 
patients towards different questions regarding fluorides. 
579 (63.071%) individuals use city water for drinking 
and regular use; whereas, most of them are not aware if 
it contains fluoride. Regarding the benefits of fluoridated 
toothpaste among population 547 (59.5%) was unaware. 
61% of population were unaware of dental fluorosis.

Table 2A and 2B data revealed that KAP analysis 
regarding to the age (899.4), gender (-8.8), practice 
location (-12.5), type (622.6) and duration (1040.7) 
for dental professionals were statistically significant. 
74.5 mean % of dental professionals had knowledge 
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regarding fluoride therapy and fluorosis but with 
restricted implementation (39%) in primary practice. 
57.9% and 39.4% of dental professionals are interested 
to receive information and attend continuing dental 

educational programs respectively. 80% of interns had 
developed positive attitude towards preventive practice 
based on the data of feedback forms after conducting 
one day training program.

Table1. Number and percentage of individuals who didn’t know about fluorosis and/ or fluoride therapy

Sl No. Category Questions

No. of Individuals 
Who Didn’t 

Know the Answer 
(N=Number)

Percentage of 
Individuals Who 
Didn’t Know the 

Answer (%)

1.

Knowledge 

Did you consume water from well during the period from 
0-10 years old for any period more than three months? 295 32.135

2. Are you aware of health risks associated with fluorides 
present in water? 591 64.379

3. Do you know how much fluoride your child should have to 
protect his/her teeth? 720 78.431

4. Are you aware of dental fluorosis? 559 60.893

5. Do you know fluorides help in reducing the decay? 493 53.703

6. Do you know how much fluoride an individual should 
consume each day to reduce the occurrence of dental decay? 781 85.076

7. Does your child spend more than 40 hours a week away from 
home at a place that has fluoridated water? 751 81.808

8.

Attitude 

From birth until age 18 did you drink fluoridated city water 
for most of your water needs? 528 57.516

9.

Do you have written records (check stubs, utility bills, etc.) 
documenting your being a customer of your water utility/
utilities that provided fluoridated water during your years 
0-10 years old?

769 83.769

10.
Did you consume bottled water that contained fluoride for 
any more than 20% of your water needs during the time from 
0-10 years old?

539 58.714

11. Did you use fluoridated toothpaste during the years 0-10? 547 59.586

12. Do you buy more than half of your drinking water for your 
cistern from a town that has a fluoridated water supply? 615 66.993

13.

Practice 

Do you have medical records or other proof documenting 
any prescribed fluoride supplements? 819 89.215

14.
Did your physician, dentist, or other health provider ask 
you detailed questions about your other possible sources of 
fluoride prior to prescribing the fluoride supplements?

743 80.936

15. On Regular brushing your teeth with fluoride toothpaste 
every day. Do you think still need fluoridated water? 582 63.398
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Table 2: Comparison of knowledge and practice of dental fluorosis and fluoride therapy among dental 
professionals

Table 2A: Results of ANOVA

Variable Category
Among Groups

Frequency P Value
Subgroups Mean Difference Significance

Knowledge

Age
a b 6.49424* .000

899.495 .000b c 8.72807* .000
a c 15.22231* .000

Courses
a b 2.74131* .001

426.831 .000b c 8.50234* .000
a c 11.24365* .000

Practicing Since
a b 6.00817* .000

1040.763 .000b c 9.60185* .000
a c 15.61001* .000

Practice Type
a b 7.32824* .000

622.605 .000b c 8.17447* .000
a c 15.50272* .000

Practice

Age
a b 2.16763* .000

722.382 .000b c .83237* .000
a c 3.00000* .000

Courses
a b .00000 1.000

1570.545 .000b c 2.58883* .000
a c 2.58883* .000

Practicing Since
a b 1.73301* .000

347.648 .000b c 1.26699* .000
a c 3.00000* .000

Practice Type
a b 2.32787* .000

850.932 .000b c .67213* .000
a c 3.00000* .000

[*Values are significant at p<0.05, ** Values are significant at p<0.01]

Table 2B: Results of t-test

Variable Category Mean Difference Significance

Knowledge
Gender -8.84114 .000

Practice Location -12.15277 .000

Practice
Gender -2.71844 .000

Practice Location -2.32061 .000

[*Values are significant at p<0.05, ** Values are significant at p < 0.01]

Discussion
This study illustrated least public awareness 

regarding dental fluoride application and fluorosis among 
Odisha population. Previous studies have concluded that 
majority of the respondents have minimal knowledge 
regarding the availability of fluoride in toothpaste 

and drinking water and various fluoride therapies, in 
correspondence to the present study. 8-11. However, 
studies conducted in London, Poland and Riyadh have 
concluded that general population had good knowledge 
regarding the use of fluoride.12-15
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Current survey resulted that dental professionals 
had good knowledge regarding fluoride therapy and its 
deleterious effects as in accordance with earlier studies, 
16-18 however information regarding its implementation 
in preventive practice is compromised.19 In Odisha, 
maximum dental professionals prefer fluoridated 
toothpaste or mouth rinse than topical fluoride 
application, as preventive measures for dental caries. 
However, Iranian and Kuwait dental professionals had 
deficient knowledge regarding fluoride application 
but adequate implementation was seen in preventive 
practice.20,21 It was observed that Dental professionals’ 
attitudes varied according to their background and 
professional factors like age: the dental surgeons <35 
years showed greater response than >45 years, gender: 
increased percentage of male dental surgeons showed 
better response as compared to female dental surgeons, 
practice type and location: magnitude of urban practice 
was higher than the rural, and duration: dentists who are 
practicing since 8 years have more knowledge about 
fluoride therapy and following preventive measures 
as compared to more than 17-years of practice who 
generally prefer the traditional treatment method. This 
might be one of the reasons for less preventive practice 
in India. Similar results were seen in a study which 
states that “New graduates were more likely to correctly 
manage the young high-risk patient.22 Therefore, in the 
present study one day training program for interns was 
implemented. As per the feedback data, development 
of positive attitude towards preventive practice among 
interns was noticed. Periodically such programs should 
be conducted to develop the knowledge and gradual 
implementation in preventive practice. Till date the data 
regarding fluorosis occurrence in Odisha has not been 
published.23

In Odisha (Eastern India), maximum populations are 
neither aware nor interested in receiving the preventive 
dental treatments suggested by their dentists, which 
may be due to low economic status and/ or negligence 
towards oral health. Rather, most people are in need 
for treatment of symptomatic tooth. It was observed 
that urban populations were aware of using fluoridated 
toothpaste as compared to rural.24Approximately 60% of 
population were unaware of deleterious effects of fluoride 
(fluorosis) which they perceive as discolouration.

Awareness can be generated among general 
population by promoting educational video clips, 
through television, social media, and newspaper, by 
distributing leaflets in the dental clinics and across 

villages, through various NGOs and school programs. 
More emphasis should be on dental insurance for the 
benefit of the general population. Regularly trained 
dental professionals have to be delegated at various 
primary health care centres with all basic amenities for 
preventive practice. Patients visiting dental hospitals or 
clinic should be made aware regarding fluoride therapy 
as a preventive measure for the management of dental 
caries and importance of regular dental check-up and 
deleterious effect of fluoride (fluorosis).
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Abstract
Teeth serve the purpose of mastication and aesthetics. These are one of the hardest substances of the body 
and are preserved even after death. They are resistant to high temperatures and extreme conditions. The oral 
cavity features of no two individuals are the same. This forms the basis of forensic odontology. This review 
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and certification should have a universal standard so that dental evidence collected can be utilized in legal 
proceedings world-wide.
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Introduction
The word “forensic” has come from a Latin word 

which means a “forum or a place where legal matter 
discussion happens”.1 A team comprising of various 
specialists in forensic team for positive identification 
includes, forensic pathologists, odontologists, 
serologists, artists besides specialists of anthropology, 
criminalistics and law-enforcement.2

In 1970, Keiser-Nielson defined Forensic 
Odontology as “that branch of forensic medicine which 
in the interest of justice deals with the proper handling 
and examination of dental evidence and with the proper 
evaluation and presentation of the dental findings.”3 

Just has no two finger- prints are the same, no two oral 
cavities are same. This means that every person has 
unique oro-dental features which can be used as dental 
evidence for identification. Thus, ante-mortem and post-
mortem records give a lead for identification.4

Scope

1. Identification of human beings, deceased or alive.

2. Determination of species, gender, race, age.

3. DNA analysis.

4. Facial reconstruction and superimposition. 
This requires forensic artists and computer 
imaging software for creating the layers tissue of 
reconstruction with usage of modeling materials and 
computer tools, respectively.

5. Radiographic analysis utilizing radiographic films, 
CBCT imaging and X-Ray micro-focus CT.

6. Bite-marks and lip-print analysis.

7. Rugae analysis.

8. Healing process analysis.

9. Prostheses identification.5, 6

Situations Requiring Intervention by Forensic 
Odontologists: According to Article 6 of the Universal 
Declaration of Human rights, “Every person the right 
has to be recognized “

1. Criminal Identification : identification of criminal 
and confirmation of victim

2. Marriages : for confirmation of deceased partner for 
remarriage

10.5958/0973-9130.2019.00588.7 
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3. Monetary: confirmation of death for pensions, life-
insurance, etc.

4. Burial : Identity confirmation before burial

5. Social : preservation of human rights and dignity

6. Closure : identification of missing individuals

7. Mass disaster 5,6

The International Committee of the Red Cross 
has coined the term “Humanitarian Forensic Action” 
and defines it as “application of forensic sciences 
to Humanitarian activities” Forensic Odontology is 
humanitarian tool as it involves in all phases of human 
identification / disaster victim identification.7

Landmarks in History: Identification through 
dental findings dates back to 66 AD.8,9 Forensic 
Dentistry has now become an important aspect of 
forensic medicine. This has been possible due to the 
contributions of many scientists, a significant few being 
Amoedo, Gustafson, Sognaes, Keiser-Nielsen, Suzuki, 
Whittaker, Clement, etc. 10

Eve convinced Dam to put his bite-mark on the 
apple, as per the Old Testament .11 In the Agrippina and 
the Lollia Paulina case, Agrippina confirmed from the 
dental findings in the severed head of Agrippina that 
it was Lollia Paulina.12 Adolf Hitler and his wife Eva 
Brawn were identified by their dental features after the 
World War II ended. An 80 years old warrior John Talbot 
who fell in the battle of Castillon was identified in 1453. 
This was formally the first case of dental identification.13 
In 1775, Paul Revere fabricated a fixed bridge for his 
friend Dr. Joseph Warren, a physician. Warren was 
shot by a bullet through the skull and was buried. 
Warren’s remains were recovered by his brothers, ten 
months after and Dr. Paul Revere confirmed the identity. 
Wayne Clifford Boden w, a Canadian serial killer and 
rapist in 1970s was identified from the bite-marks on 
the victims body and convicted.14 Dental identification 
was established in about 107 deceased in “Scandinavian 
Star Fire Case” .15 In 2004, 92% of non-Thai Tsunami 
victims were identified by forensic odontologists.16, 17 In 
The Nirbhaya Case, Dr Ashit B Acharya,Dharwad and 
his team performed the five accused(except the juvenile) 
from the dental modules sent by Delhi Police for 
forensic analysis of the bite marks on the victim’s body. 
The evidence collected was submitted and accepted by 
the court.18

Forensic Organizations: The Bureau of Legal 
Dentistry(BOLD), The American Board of Forensic 
Odontology(ABFO) and International Organization 
for Forensic Odontostomatology (IOFOS) are some of 
the major international organizations that are involved 
in collecting dental evidence for legal proceedings, 
formulating guidelines and training dentists in the 
subject.6 International Forensic Science Institute, 
International Forensic Society directed by the Court 
appointed Commission, Maharashtra, India provides 
various training courses in forensic sciences and 
odontology . The Indian counterpart Indian Association 
of Forensic Odontology conducts workshops and 
continuing dental education programmes for training 
purposes.19

Conclusion
Forensic Science is a vital subject, and it is undeniable 

that trained, certified and licensed practitioners will 
always be in demand. Certification should be mandatory 
for establishing a competence in the field.20 This subject 
is a broad field in itself and requires professional training 
not only for knowledge, but also for a required ethical 
conduct. Thus, more and more boards and institutes for 
training and providing license should come up so that 
facts regarding a concerned case, that are reliable can be 
generated and presented for legal processes .
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Abstract
Background: Dental calculus harbours microbes responsible for periodontal disease. Prevention of it 
formation prevents tooth loss. The composition of dental calculus may serve as vital clue to its preventive 
strategy. Aims: To assess the compositional differences in supragingival and subgingival human dental 
calculus by using infrared spectroscopy. Materials and method: Supra gingival and subgingival calculus 
samples at specified intraoral locations were obtained from human subjects. Samples from twenty patients 
were analysed using Fourier Transform Infrared Spectroscopy (FTIR). Obtained results were analyzed and 
compared. Results and conclusion: Characteristic spectrum and wave-peaks of supragingival and subgingival 
calculus from various sites were similar with no significant differences among them. There was a statistically 
significant difference (p=0.027) among the wave peaks of only in the region which is characteristic of 
functional groups with double bonds.
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Introduction
Dental calculus occurs commonly in most of the 

adults across the world. It is dental also stores of a wide 
range of in-situ biographical information because of 
entrapment of several microscopic debris which could 
be human cells, mineralized bacteria, plant microfossils 
and several other compounds encountered in life1.

Resultant of calcification of microbial dental plaque 
it is primarily composed calcium phosphate in various 
crystalline forms2. Calculus is almost always covered 
by dental plaque3, 4. The location and formation vary in 

population and is dependent on several factors such as 
oral hygiene habits, diet, age, diet, access to professional 
care, dental awareness, systemic conditions and use 
of medications. Since dental calculus has been found 
to be associated with onset and progression of several 
periodontal conditions, it is recommended to remove it 
for prevention of periodontal disease5, 6. Supragingival 
and the subgingival are the two main types of dental 
calculus that can be found in the oral cavity7. The 
supragingival calculus is mostly found on the surfaces 
of teeth near or adjacent to the opening of salivary 
gland ducts. This type of dental calculus is visible in 
the oral cavity. Subgingival calculus forms between the 
periodontal pocket wall and the root surface and is not 
visible in the oral cavity.

It remains to be understood the mechanisms of 
mineralisation and deposition of calcium and phosphate 
from saliva and gingival crevicular fluid8. It has been 
suspected that the process of calcification may be 
similar to that of formation of renal calculi or gall 
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bladder stones9. Dental calculus can contain various 
calcium phosphates including dicalcium phosphate 
dihydrate, octacalcium phosphate and whitlockite10. The 
formation of a particular type may be associated with 
local environment which includes pH, Ca:P ratio and 
presence of other minerals at the local site. There may 
be also inclusion of organic content such as proteins and 
entrapped microorganisms2.

Although it is a commonly occurring mineralised 
deposit, there is a large variation in chemical composition, 
its crystalline structure11. Not much has been investigated 
about site specific variability of dental calculus within a 
dentition and between individuals. Therefore, this study 
aims to assess and compare the composition of human 
dental supragingival and subgingival calculus using 
Fourier transform infrared spectroscopy.

Materials and Method
Supra and subgingival calculus samples were 

collected from patients who reported to the Institute 
of dental sciences, Bhubaneswar. The study protocol 
was approved by the institutional review board. A prior 
inform consent was taken from the subjects after detailed 
description of the type and nature of study. During 
routine non-surgical phase of scaling, supragingival 
and subgingival calculus was collected from various 
locations (Maxillary posterior, Mandibular Posterior 
and Mandibular anterior) of mouth from 20 patients age 
ranging from 18 to 70 years using Gracey’s universal 
curette SU 15/30 and required size of Gracey curette. 
After collection, the samples were immediately washed 
with distilled water and air dried for 7 days. Samples 
were transferred to a pre-sterilized mortar and pestle 
and powdered. It was not subjected to any pre-treatment 
or chemical purification. Approximately 5-10mg of the 
powdered calculus was subjected to FTIR analysis.

FTIR analysis was conducted within a range of 400 
cm-1 to 4000 cm-1 with a JASCO FT/IR -4100 micro 
spectroscope, Japan at Institute of Pharmaceutical 
sciences, SOA University, Bhubaneswar. KBr pellet 
method was used for FTIR analysis. 2 mg of sample 
specimen was added to 100 mg of dry IR-grade KBr 
powder and ground till a uniform powder was formed. 
Following this 30 mg of the powder was pressed into a 
pellet. This pellet was placed in to FTIR sample holder 
and the transmission spectrum was recorded. Spectrum 
was recorded with a program that intends to enhance the 
resolution of intrinsically overlapped bands and alters 
band width in order to reach objectives.

Results
The FTIR analysis revealed wave-peaks for each 

sample as a representative of a functional group present 
in the compound. FTIR spectrum was analysed based 
on regions as per the spectrum range12, 13; Region 
I (400 cm-1 to 1500 cm-1) which is also known as the 
fingerprint region. There are typically a large number of 
peaks in this region. This area is also unique for a given 
compound and can be used for its identification. Region 
II (1500 cm-1 to 2000 cm-1) corresponds to absorption 
caused by double bonds such as C=O,C=N and C=C. 
Region III(2000 cm-1 to 2500 cm-1) caused by absorption 
of triple bonds. Region IV (2500 cm-1 to 4000 cm-1) 
where the wave-peaks correspond to absorption caused 
by single bonds such as N-H, O-H and C-H.

Figure 1 and Figure 2 show the representative 
FTIR of supragingival and subgingival calculus. Table 
1 shows the distribution of wave-peaks as per its type, 
location and FTIR spectrum region. The finger printing 
region (Region I) of the compounds revealed maximum 
wave peaks. Table 2 shows the comparison of total 
wave-peaks between supragingival and subgingival 
calculus. There was no statistically significant difference 
in the distribution of wave-peaks. Table 3 shows the 
comparison of total wave-peaks among the intra-oral 
sites from where the samples were collected. There 
was no statistical significant difference among the sites. 
Table 4 shows the distribution of wave-peaks among 
the various regions of the FTIR spectrum. There was 
a statistically significant difference (p<0.001) among 
the wave peaks of various spectrum regions. Further, 
comparison between supragingival and subgingival 
calculus for these regions revealed that there was a 
statistically significant difference (p=0.027) only in the 
region II.

Discussion
Mineralized dental plaque is one of the etiological 

factors for inflammatory periodontal disease14, 15. The 
present study assessed both the supragingival and the 
subgingival calculus by use of FTIR. Since the source 
of mineralization for both the types of calculus is 
different, it is worthwhile to know their compositional 
difference10. Supra-gingival dental calculus are usually 
white or creamy yellow in appearance. They occur 
most frequently on the facial surfaces of maxillary first 
and second molars and lingual surfaces of mandibular 
anterior teeth. Subgingival or serumal calculus on the 
other hand is dark coloured and found adherent to root 
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surfaces rarely exhibiting site-specificity, although it 
is much less apparent than supragingival calculus. We 
found a compositional difference in terms of variation in 
the presence of functional groups as exhibited by FTIR 
analysis.

Hedzelek et al 16 used raman spectroscopic and 
solid phase spectroscopy of calculus to prepare a basic 
reference system of comparison between inorganic 
chemical structure and solid fragments. More recently 
Scott et al 17 conducted a paleontological research 
where they studied supragingival calculus samples from 
tooth of medieval skeletons by infrared spectroscopy to 
confirm the presence of nitrogen bearing compounds 
and reported that rate of calculus formation varies 
with genetic factors, pH and degree of dental care. 
Although the mineral phase of calcium is composed of 
calcium phosphate with predominant hydroxyapatite 
crystals but the mineralisation mechanism still remains 
unclear. While the basic elemental structure of calculus 

remains same, the intensity of chemicals may vary and 
needs better interpretation by use of recent advances in 
instrumentation.

Micro Raman spectroscopy was used to observe 
spectra of human dental calculus of eighteen patients for 
the first time where spectral features of dental calculus 
were influenced by heat due to laser irradiation 18. Their 
results found dental spectral features that were not 
consitent with those of pure minerals such as brushite, 
octa-calcium phosphate, and hydroxyapatite which 
could be due to differences in local mineral composition 
among patients. Similarly Instrumental neutron 
activation analysis method was combined with gamma-
spectrometry by Molokhia et al 19 for determination of 
some major and trace elements in calculus and found 
no differences in the elements studied between males 
and females. Carbonates were present and that were 
exceeded only by calcium and phosphates.

Figure 1. Representative FTIR analysis of supragingival calculus from various sites.

Figure 2. Representative FTIR analysis of subgingival calculus from various sites
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Table 1: Descriptives

Spectrum Region

I II III IV

Maxillary Posterior

Supragingival 14 2 5 7

Subgingival 10 2 4 7

Mandibular Posterior

Supragingival 16 1 3 6

Subgingival 18 3 5 8

Mandibular Anterior

Supragingival 15 2 5 7

Subgingival 11 3 3 9

Table 2 Comparison of total wave-peaks between supragingival and subgingival calculus.

 Type of Calculus N Mean Rank Sum of Ranks U p value*

Supragingival 60 58.72 3523.00
1693 0.57

Subgingival 60 62.28 3737.00

* Mann Whitney U Test; p<0.05

Table 3 Comparison of total wave-peaks among sites.

Site N Mean Rank χ2 df P Value*

Maxillary Posterior 40 56.90

0.764 2 0.683Mandibular Posterior 40 61.00

Mandibular Anterior 40 63.60

* Kruskal Wallis Test; p<0.05

Table 4 Comparison of total wave-peaks among spectrum regions.

Spectrum Region N Mean Rank χ2 df P Value*

I 30 100.60

90.498 3 <0.001
II 30 21.17

III 30 45.13

IV 30 75.10

*Kruskal Wallis Test; p<0.05

Conclusion
Within the constraints of the present study, it may 

be concluded that the functional groups present in the 
supragingival and the subgingival calculus samples were 
mostly similar irrespective of their site of procurement in 
the oral cavity with a significant difference in the region 

corresponding to functional compounds containing 
double bonds.

Infrared spectroscopy is an alternative to traditional 
techniques as it reveals the functional groups of the 
given compound. Due to recent advancement in 
instrumentation, its application has extended to the 
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domain of biomaterials, structural chemistry and surface 
analysis.

Newer and advanced tools such as external PIXE20 
which can do in-depth compositional and multi-elemental 
analysis of biological samples may be applied to further 
unravel the material details of dental calculus and can be 
used for development of preventive strategies.
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Abstract
Objectives: To identify the sex of individuals using frontal sinus parameters. Identification using radiographs 
has evolved and has acquired an important forensic medicine and odontology, especially when there is no 
information on DNA and fingerprint. Further determining the gender from the fossil remains such as defleshed 
skull, a major role is played by lateral cephalograms, posterio-anterior and Paranasal sinus radiographs

Method: The research group involved 50 patients in the age group of 20-50 years which comprised of 25 
men and 25 women drawn from OPD of IDS College and SUM Hospital, Bhubaneswar. The ethical protocol 
was followed, and complete clinical examination was conducted on all patient registered for study, after 
procurement of informed consent. The evaluation of frontal sinus was done using Digital posterio-anterior 
radiograph. Radiographic digital images were imported to the IMAGEWORK CR 13.01 software, and later 
area of the frontal sinus was evaluated.

Results: In both men and women, as the age increased as compared to right side there was rise in area of the 
left frontal sinus. In comparing the width of the sinuses in males both the sides increased simultaneously as 
compared to females in which there was increase only in middle age. As compared to females’ males have 
larger frontal sinus. In both men and women the mean measurement of left side frontal sinus was larger than 
the right side.

Conclusion: In identification of sex, the areas of frontal sinus and logistic regression technique proved to be 
needful. This will help to identify gender between male and females through frontal sinus.

Keywords: Frontal sinus, personal identification, Yoshino’s classification.
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Introduction
In modern era, many disasters, accidents, natural 

calamities often occurs & identification of living or 
dead person in such incidents is a tough task since 

the field of forensics came into existence to deal with 
identification of a person for medico legal purpose.1 

forensic medicine involves the role of radiological 
identifications predominantly when comparative DNA 
samples and fingerprints are absent. For this purpose, 
the ante-mortem radiographs, usually done for clinical 
reasons are compared with post-mortem radiographs 
taken exclusively for the identification of definite, 
individualized structures2. Dental identification has been 
regarded as one of the primary identifiers. The best-
preserved part of skeleton after death is the hard tissue 
and thus for forensic purpose the skull is sometimes the 
most valuable part. The radiographs that can be taken to 
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establish identity of gender from a defleshed skull plays 
a predominant role such as lateral cephalograms and 
posterio-anterior views.3

The two most important features depicted 
morphologically on the radiographs which must meet 
the requirements to be of forensic identification value: 
Initially, the feature has to be distinctive to the individual; 
secondly, stability with time in spite of the ongoing life 
processes. The uniqueness of frontal sinus in every 
individual plays a substantial role in forensics for gender 
determination because of its asymmetrical shape and its 
individual characteristics, like fingerprints2. The present 
study was done to evaluate the gender of person through 
frontal sinus using paranasal sinus (PNS) view.

Materials and Method
This retrospective radiological comparative study 

was conducted on panoramic radiographs for 50 subjects 
(25 males and 25 females) from Bhubaneswar, Odisha 
region, in the age group of 20 to 60 years. Before starting 
the study, ethical clearance was achieved from the 
ethical committee of the institution. PNS views required 
for study were obtained from the department of oral 
medicine and radiology, Institute of Dental Sciences, 
Bhubaneswar. PNS digital radiograph was taken through 
GE HAULUN SYSTEMS Co. Ltd, manual collimator 
model no (5189248) Xrays. The data was measured 
through IMAGEWORK CR 13.01 software. The date 
was obtained by doing proper clinical evaluation and 
radiographic examination of patient. Prior consent was 
taken from the patients before beginning the study

The height and width and the total area of the left and 
right frontal sinus was measured. The baseline for every 
measurement were considered from the part of frontal 
sinus projected above the superior border of the orbit1. 
The width on each side of the sinus was quantified by the 

frontal sinus septum separating the left and the right side 
of the sinus. The calculation of the Width of the frontal 
sinus bilaterally was done from the maximum distance 
between the medial and lateral lines. Further, calculating 
the Height of the frontal sinus in both right and left side, 
the maximum distance between the base and upper lines 
of the sinus was considered.2.

Statastical Analysis: The descriptive analysis and 
logistic regression analysis (LRA) was performed using 
the SPSS version 20 (SPSS Inc., IL, USA).

Result
The table shows the detail mean distribution of 

width, length and area of different groups. (males age 
15-63 & females age 15-64). When the age increases 
there is increase in area of the left sinus as compared to 
right sinus in case of males and females. In comparing 
the width of the sinuses in males both the sides increase 
simultaneously as compared to females in which there 
is increase in only middle age. As compared males have 
larger frontal sinus than females. Mean measurement 
of left side frontal sinus was greater than the right side 
in both males and females. After applying logistic 
regression analysis values obtained for RH height, 
LH height, RH area and LH area variables came to be 
statistically significant. Accuracy rate in classification 
of males and females varies from 56.14% to 64.29%. 
Accuracy values obtained for all the variables is of 
average level while left area (64.44%) shows strong 
indications of the frontal sinus in determination of 
the gender. We obtained a formula (y=a + bx), with a 
constant (a) which is -0.749, b coefficient is different for 
each variable which is mentioned as b1, b2, b3, b4, b5 
& b6. Non-significant results are obtained for p value 
of overall logistic regression analysis. We obtained an 
overall accuracy of 69.9% by regression analysis.

Table 1. Mean distribution of width, length and area of frontal sinus of different age group of males and females

Gender Age Group  R -Width  R-Length  R-Area  L-Width L-Length  L-Area
Male 15-24 3.1 3.05 9.53 2.9 2.62 8.98
Female 15-24 1.83 1.8 3.27 2.73 2.8 7.63
Male 25-34 2.36 2.48 6.35 2.92 2.82 8.28
Female 25-34 3.47 3.31 6.74 3.61 3.23 6.72
Male 25-34 2.91 2.86 7.89 3.5 3 10.54
Female 25-34 2.43 2.03 5.03 2.63 2.67 6.1
Male 45-54 3.3 3.87 11.97 2.83 3.83 10.63
Female 45-54 3.45 3.14 10.4 3.56 3.3 12.21
Male Above 55 3.56 3.28 12.73 3.33 3 9.9
Female Above 55 3.35 3.45 11.5 3.65 3.7 13.45
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Table 2: Measurements of association between estimated probabilities and observed response

Parameters
Logistic regression

Y=a+bx
P value 

for b
2 log 

likelihood
X2 for 

model fit
P-value 

for y
% of overall corrected 

classification

Rt Height Y=1.694+0.914x 0.006(s) 185.186 7.888 0.005(s) 57.57
Lt height Y=1.451+0.789x 0.012(s) 187.489 7.580 0.007(s) 56.14
Rt width Y=1.345+0.631x 0.025(s) 189.078 4.911 0.024(s) 61.00
Lt width Y=1.134+0.516x 0.007 189.187 4.765 0.07 62.81
Rt area Y=1.396+0.565x 0.001(s) 180.510 11.555 0.002(s) 62.29
Lt area Y=1.103+0.35x 0.004(s) 183.551 13.065 0.004(s) 64.44

P<0.05 Significant (S) and P>0.05, NS = Non-significant, x =Variable, RT HT = Right height, LT HT = Left height, RT WT= Right 
width, LT WD = Left width, RT AR = Right area, LT AR = Left area

Table 3. Regression co-efficient of all variables

Variable Regression 
Coefficient B

P Value 
For B

-2 Log 
Likelihood

X2 for 
Model Fit

P-Value 
For Y

% of overall corrected 
classification

Rt Ht (B1) -0.114 0.857(Ns)     
Lt Ht (B2) -0.093 0.870(Ns)     
Rt Wd (B3) -0.310 0.598(Ns)  181.615  14.555 0.045(S)  69.9
Lt Wd (B4) -0.289 0.488(Ns)     
Rt Ar (B5)  0.591  0.056(Ns)     
Lt Ar(B6)  0.350  0.136(Ns)     
Constant  -0.756  0.412(Ns)     

P<0.05 Significant (S) and P>0.05, NS = Nonsignificant, x =Variable, RT HT = Right height, LT HT = Left height, RT WT= Right 
width, LT WD = Left width, RT AR = Right area, LT AR = Left area

Figure 1. PA view of skull with measurements of 
frontal sinus

Discussion
In worst situations like mass disasters where human 

skeletons are damaged in victims who are trapped or 
burned, a necessity has risen to determine gender using 
frontal sinus as a useful means in forensic medicine. The 
radiographic images of frontal sinus in Para nasal sinuses 
(PNS) view gives the experts the chance to examine it 

alongside the bones, thus aiding in sex determination. 
The frontal sinus can sustain high temperature, hence is 
preserved in burned corpses after mass disasters such as 
air crashes. The radiological evidence of the frontal sinus 
at the age of five or six and they completely develop by 
the 20 years of age.

“It was also inferred from the results that frontal 
sinus pneumatization becomes more with age and has 
specific variability. In this study mean measurement 
of left side frontal sinus was greater than the right side 
in both males and females, which agrees to the study 
done by Camargo et al10. 2007, Yoshino M et al.1987. 
But, in a study done by Belaldavar et al. 2014 according 
to which the mean measurement of right-side frontal 
sinus was greater than the left side irrespective of the 
gender. The tendency of the left side to be greater than 
the right was seen in agreement with the results from 
other studies.6,7,8 This discrepancy in the sides can 
be attributed to their independent development.9 The 
morphology of each frontal sinus of both males and 
females were found to different and asymmetrical. In 
comparing the width of the sinuses in males both the 
sides increase simultaneously as compared to females in 
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which there is increase in middle age which is statistically 
insignificant. As compared males have larger left frontal 
sinus than females. In table 2 logistic regression analysis 
to determine the accuracy in sex prediction which shows 
the accuracy rate in classification of males and females 
varied from 56.14% to 64.44%.”

“The accuracy of Right area (62.29%) and left width 
(64.44%) were established as better regressor [Table 2]. 
The predictive value obtained when all variables were 
used was found to be 69.9% [Table 3]. In a similar 
study by Nortjie and Harris 1986 and Neha and Vijay 
Mohan 2015 using PA and PNS view for precise sex 
determination found an accuracy of 79.7% and 67.9% 
respectively 1,5. They also found left area to be better 
suited for determination of sex. Uthman et al.10, on Iraqi 
population using CT scan for evaluation of frontal sinus 
and skull measurement in sex determination, found an 
accuracy of 76.9% in determining the sex by frontal sinus 
using discriminant functional analysis. However, when 
they combined skull measurement and frontal sinus 
measurement, they obtained an accuracy of 85.9% in 
sex identification. Ch. Sai Kiran et al.11 2014 framed that 
the dimorphic features of frontal sinus in both men and 
women, there was significant differences observed in the 
frontal sinus parameters. We developed the regression 
equation which can be used to determine sex using 
frontal sinus among Indian population. The accuracy 
obtained was less in this study may be due to variation 
of frontal sinus in the individuals was a difficult attempt 
for sex determination regarding its structure.”

Conclusion
The results show that left side frontal sinus of 

males is greater than females. The reduced accuracy 
obtained in this study may be due to individual’s 
dissimilarity of frontal sinus in its pattern and structure 
to attempt sex determination. In every population, the 
configuration of frontal sinus is also affected by genetic 
and environmental factors. However larger sample size 
and statistical analysis between different age groups can 
make this study more significant.

Limitation of the study: Only determination 
of gender is done, determination of age, personal 
identification and the consideration of various ethnic 
groups and the undertaking of a larger samples size 
would have given more significant value.
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Abstract
The field of Microbial forensics involves microorganisms for the discovery of evidence against “bioterrorism 
act, biocrime, or inadvertent microorganism/toxin release for attribution purposes”. This is an upcoming 
area of research, which is still in its initial phases of development and is currently facing tremendous 
scientific and ethical challenges to find a strong base for its existence. This article highlights the prospects 
and challenges in the field of Microbial Forensics and how it can be addressed. This article also highlights 
utilization improved molecular techniques for the improvement of microbial forensics.
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Introduction
Microorganisms have several beneficial applications 

and they have been used extensively in the field of 
agriculture, medicine, biotechnology, food and leather 
industries. Lately, they have been also used in the field 
of forensic science as an important tool. This field is 
“Microbial forensics”, where microorganisms are used 
as tools for discovery of evidence against “bioterrorism 
act, biocrime, or inadvertent microorganism/toxin release 
for attribution purposes”.1-3 This is an upcoming area of 
research, which is still in its initial phases of development 
and is currently facing tremendous scientific and ethical 
challenges to find a strong base for its existence.3 The 
illegal use of biological substances or microorganism 
is a potential threat to human race, the environment, 
global peace, economy and worldharmony.4 Use of 
microorganisms in forensic science may also warrant 
the attention of media and political resistance, because 

there is no authorized policy for using them. Hence, total 
awareness, accurate global implementation policy and an 
executing board should be there to evade all challenges 
for the successful implementation of microbial forensics 
for the benefit of mankind.1-5 The field “Forensics” 
basically deals with crime investigation and legal 
litigations. It may not solve the entire case, but definitely 
may lead the investigator in a correct direction. The law 
enforcement goal is “attribution”, i.e., legally deciding 
the criminal or culprit. Depending on the crime, type of 
case and evidences a correct policy must be sorted out 
where science and ethics, both can be accommodated.4-6

Microbial forensics has vast scope of research and 
it throws light on many unheard threats. Hence, this 
field needs to produce reliable conclusive evidences and 
quick results in order to safeguard public interests and 
with reasonable rationality. Ideally, the law enforcement 
body should collaborate with the experts from various 
disciplines biology, microbiology and other related 
fields to find the causative organism or the related toxins, 
used as biological threats or for any committed crime.1,2. 
There are situations where humans are the only source 
of the biological evidence; however, microbial forensics 
deals with several organisms, including viruses, bacteria, 
fungi, parasites and the toxins some of these organisms 
produce. The vectors by which infections spread and the 
hosts in which they dwell might also be of importance.7 
Bioterrorism agents are microorganisms or their toxins 
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which are targeted to harm mankind or other lifeforms. 
Extremists use such organisms/agents as they can have a 
massive impact on larger group of population in a lower 
cost. It is an economical way of spreading fear/terror. The 
technique of using biological agents in wars are being 
practice from ancient periods. Some examples are like, 
use of arrow dipped in toxin, poisoning of food and water 
supplies and purposely dispersing deadly organisms 
for infecting soldiers. Such infectious organisms can 
be dispersed into food products, air or potable water 
or may be introduced into crops and livestock, or 
even sent through the mail as was done in the U.S. in 
2001. These infectious agents are capable of causing 
epidemics or large outbreaks in a short period of time. 
They primarily enter the body via respiratory system or 
ingested with food and water. Rarely they enter through 
skin or any wound openings or through contact. Further, 
genetically manipulated/engineered microorganisms 
are also being used to disturb the ecosystem, which can 
be countered by the development of microbial forensic 
fields. Bioweapons or “biothreats” are just not the threat 
to human beings, but also to animals, agriculture and to 
the entire ecosystem.8-10.

Microbial forensics field today mainly focusses 
on studying genomics, phytogeography, biodiversity, 
phylogenetics. The scientist involved are also developing 
accurate protocols with high precision of detail, 
extraction methodologies and collection strategies by 
using bioinformatics and other method. Many countries 
including India are investing in this field for developing 
high-end techniques and equipment for its successful 
implementation.5 Microbial forensics also investigates 
the genetic or chemical manipulation to enhance its 
virulence or to improve his stealth. Conventional 
forensic evidences such as fingerprints, blood samples, 
nails, sperm are still an important part of provenance, 
which cannot be disregarded. However, scientist in the 
field of microbial forensics must safely and properly 
address the conventional evidence while also studying 
the biotic agent as evidence.7 There have been many 
instances where Microbial forensics has been used 
irrationally. In some illustrations, forensic science and 
microbial forensics may not be of much help. 9,10

PCR assays are being currently utilized as rapid 
identification tools, however there are many other 
molecular protocols to identify correct causative 
organism. Certain times the sample size becomes an 
important factor, as it is not enough for investigative 
diagnosis. Hence molecular method come into the scene 

as a such organisms can be amplified even if from trace 
amounts of available sample (Figure 1). Multilocus 
sequence typing (MLST) analyses have identified lesser 
known and isolated microbial strains from various 
countries which can be potential treat to mankind, 
nevertheless, the spread of such strains specific those 
geographical areas. However, variable number tandem 
repeat (VNTR) did not find such localized strains, but 
demonstrated the ability analyses outbreaks for microbial 
forensic purpose.

Presently, DNA/RNA sequencing all types of 
biological evidences, even if present in trace amounts 
is possible, unless they are chemically or radiationally 
exposed. Molecular level analysis is an important tool 
in solving biological crime in the field forensic science. 
For example, they can be used the cases like, parental 
disputes or identifying mother or father of child; 
identifying victims from catastrophes or criminalities, 
saving innocent people accuse of crime etc. in the light 
of recent developments in molecular biology techniques, 
several novel biomarkers have been suggested to be 
used in microbial forensics to identify rare and newer 
microorganisms. Also, messenger RNA. microRNA and 
DNA methylation are being extensively used in forensic 
identifications

Figure 1. A flowchart demonstrating a systematic 
protocol to be followed in microbial forensics
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Conclusion
The successful use microbial forensics in the future 

lies in finding the missing links which authenticate 
the results obtained from the evidence. The expansion 
of microbial technique can be accelerated by the use 
of new age technologies like genome sequencing, 
bioinformatics, which will further substantiate the 
results and the process.
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Abstract
A multi-dimensional way is much needed thing for the proof of identity and analyzing of the subjects in 
the field of general forensic more specifically in forensic odontology. The identification and examination 
of culprit’s or victim’s oral cavity always demands a knowledgeable approach; hence it is always advised 
and preferred an involvement of an Odontologist in the forensic examination. The examining odontologist 
should be willing to adapt the new technological advances and the recent developments in and around the 
world of Forensic Odontology. Earlier autopsy was the only mode of investigation of a dead body, but now 
with Vitropsy which is a modification of Autopsy in a photographic form of evidences collected such as 
radiographs and pictures, has proven to be a mile stone in criminal investigation.

Keywords: Radiology; Forensic Odontology; Forensic Medicine; 3D surface scanning; Virtopsy; Virtual 
autopsy.

Introduction
Forensic odontology or forensic dentistry is a 

rousing and fascinating branch of forensic science. 
According to KEISERNEILSON in 1970 defined 
Forensic Odontology as “that branch of forensic 
medicine which in the interest of justice deals with the 
proper handling and examination of dental evidence and 
with the proper evaluation and presentation of the dental 
findings.” Human identification is a most embodied field 
which gratifies the mankind in diverse manner.[1]

Hence the identification of a subject via dental 
findings is day by day increasing in the recent days. 
The domineering uses comprise of the inspection of the 
dental data of the subject and evaluating the scene of 
crime or any abuse of adult or child, determination of 
age and gender, and being a witness in the court of law. 
Radiology of maxillofacial region, plays a very vital role 
in achieving the desired outcome to an extent.

Vitropsy is the amalgamation of the two words 
“virtual” plus “autopsy” has been proving a milestone in 
the field of investigation in criminal cases.

Even though forensic sciences involved use of 
radiology but often the preferred mode of analyzing 
a body is always autopsy which involved dissection 
and documentation of the body. [2] Here the visual, 
radiographic and photographic evidences are gathered 
and studied. It utilizes images which provide an effective 
and more precise explanation in every case.

Definition: Autopsy is amalgamation of two Greek 
terminology Autos that means “self” with opsome that 
means “I will see.” So, it accurately means to see with 
“one’s own eyes.” Autopsy is utilized in registering all 
the external injuries, anatomic dissection, histologic 
studies, and cultures. [3]

Whereas in the other side, the word virtopsy was 
devised by Thali et al. which is made up of virtual and 
autopsy where virtual is resultant from the latin word 
“virtus” which means “useful, capable and good” and 
eradication of autos, i.e., “self.” Virtopsy is a trans 
disciplinary technology that interlinks different branches 
as forensic radiology, medicine, image processing, 
physics, pathology, and biomechanics.[4]

History: Forensic application of radiographs is not 
new in the line of forensic identification way back in 1977 
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the application of CT i.e. Computed tomography was first 
used in forensic analysis by Wulleweber to understand 
the pattern of a gunshot injury in the head. Then after 
a few years in 1989 Spiral Computed Tomography 
(CT) was introduced by Kalender et al. which widened 
the horizon for the use of three – dimensional (3D) 
information collection and proceedings. Then came the 
concept of non-invasive and objective documentation 
of the whole body in forensic with the intrusion of 
photogrammetry. Further in the 2000’s the observer free 
credentials of the external body were incorporated with 
observer free enrolment of the internal structures of the 
body.

And now finally each of these is possible by this 
new procedure of the project Vitropsy by The Institute 
of Forensic Medicine, neuroradiology and diagnostic 
radiology by the team led by Richard Dirnhofer, Thali et 
al of the university of Bern, Switzerland. [4,5]

Background: The technique of Vitropsy associated 
a very strong scanning and radiographic techniques 
with the resolution and authority of the new generation 
computers. It plays a very vital role in finding and 
confirming the etiology and manner of the death. 
Moreover, it doesn’t involve the need for physically 
dissection the dead body allowing the forensic 
investigators and examiners to discover the left-out 
clues on reexamining the intact corpse in a more fast 
and effective way. The earlier saved data can always be 
reviewed and reexamined whenever needed for further 
consultation or even in court.

Radiologic techniques latest uses in vitropsy: The 
use of Vitropsy is being preferred as an alternative to 
standard invasive procedures i.e. autopsies for imaging 
the full body and is better than others because it takes 
a very less time, with more improved and accurate 
diagnosis and is acceptable to all religious belief. It is 
a mixture of several entities of surveying technology, 
radiology, pathology, image processing, telematics, 
physics, biomechanics and computer sciences. [6]

Constituents of a Vitropsy Lab
Vitropsy basically consists of:

•	 Photography and 3-Dimensional Optical Scanner 
Scanning

•	 3 D body surface credentials using photogrammetry 
of forensic (based on triangulation principle used in 
postmortem)

•	 Multi-slice Computed Tomography and Magnetic 
Resonance Imaging for body volume documentation 
and survey

•	 Dentistry and fingerprinting

•	 Computed Tomography Angiography and Heart 
lung machine

•	 Robotic Image guided biopsy and Image-guided 
Dissection

•	 Cytology and Histology

•	 Biochemical, Toxicology and Molecular Studies 
procedure of vitropsy

Firstly, the body is arranged in a proper manner 
for imaging, then the outer surface of the dead body is 
marked by the Virtobot. Followed by the marking the 
Virtobot formulated a three-dimensional color model to 
the cadaver. Followed by which it uses the stereoscopic 
cameras for seizing the colored photo and then a mesh 
pattern is casted all over the body by the help of a 
projector. Thereafter, the image that is produced can 
be further edited on a computer screen for the next 
identification of the tattoos by the examiner. Several 
cameras and tripods are positioned by the Virtobot at 
different points all over the body. The robotic system 
then skates over the body resulting in a three dimensional 
i.e. a 3D image. Thereafter in the Computed tomography 
i.e. CT and Magnetic Resonance imaging i.e. MRI 
laboratories the whole body is superficially scanned by 
twice folded in the blue colored bags in which the X 
rays is permeable. The packages i.e. the blue bags are 
closed while the whole process of scanning, which is a 
resultant why the body the body remains protected and 
the room where the procedure is operated is hygiene and 
cleanliness is maintained.

Within a few minutes (mostly 19mins) the computer 
processes the X-ray slices of the entire body by the 
process of reconstruction and a more detailed and specific 
picture of the tissues and bone is obtained. The CT scan 
itself which gets over in about 20 seconds yields about 
25,000 picture each being a slice of the examining body. 
The following are the color coding of different entities:

1. Blue – Pockets

2. Beige – Soft tissues

3. Red – Blood Vessels

4. White – Bone
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The editing of the body image and specific pattern 
can be done and can be adjusted to several angulations. 
The added advantage of a Vitrobot is that it can 
accomplish needle biopsies as an when the body analysis 
demands.[5]

Virtual Autopsy Table

•	 “Dr. Anders Persson, director of the Linköping 
University Centre for Medical Imaging Science 
and Visualization, Sweden has created- the virtopsy 
table.”

•	 “A large touch-sensitive liquid-crystal display 
screen epitomizes the operating table demonstrating 
the appearance of the body.”

Advantages

1. It is a non - intrusive imaging method.

2. It can be stored and documented for years of use and 
review can be done in future when needed.

3. In many religions it is a belief where in incisions are 
not suggested after demise, hence this is a procedure 
that maintains the believes resultant in an evolution 
in ethics.

4. It poses no threat or danger in contamination related 
infections from the bodily fluids such as blood and 
tissues.

5. Unlike earlier procedures the time consumptions is 
very very low, hence the body can be immediately 
released after the procedural scanning is done.

Disadvantages

1. This technique is unable to find out any sort of 
pathological conditions

2. The status of infection is unknown.

3. Many a tie the changes in color in the result is not 
very well appreciated

4. It has been noted smaller tissue injuries are not 
noted in this. [7]

Uses

1. It benefits in make a diagnosis the root of demise, 
specifically in drowned cadaver as Computed 
Tomography provides us the information about the 
density, volume, dimension of the lungs, and the 
volume of liquid witnessed in them. [7]

2. Injuries of firearm projectile.[8]

3. Identification of Human Beings in mass tragedy 
cases pronounces for the assessment between 
AM and PM reassembled panoramic radiographs, 
Computes Tomography (CT), and magnetic 
resonance imaging (MRI). [9]

4. Identification of burnt (charred) bodies. [10]

5. Many researchers have worked on dental restorative 
materials by the method of virtual technique. 
The different density of restorative materials like 
temporary restorations, ceramics and composites 
are expressed in Hounsfield Units, by Ultra High-
Resolution Computed Tomography Imaging. [11]

6. Oesterhelweg et al. quoted “a case where the victim 
was collided with by respiratory obstruction from an 
extraneous body (food bolus) which was very well 
valued in joint CT and MRI rather than conventional 
autopsy examinations.” [12]

7. Forensic reconstruction: “Impact direction, 
entrance and exit wounds, medico legal problems, a 
particular forensic findings, such as charred corpses 
and putrefied corpses, bite mark registration and 
analysis, application of negligibly invasive method 
for collection of tissue samples and also urine, 
bile, blood for toxicology or deoxyribonucleic 
acid analysis, “shaken baby syndrome” cases, and 
morphologic fingerprints.”

Conclusion
Vitropsy i.e. the virtual autopsy gives rise to a very 

efficient and appreciated and an extremely valuable tool 
in today’s process in forensic examination. Compared 
to earlier ancient fashioned technique the method of 
obtaining data is in a way easier, cleaner and improved 
form. The systematic approach of examination without 
any tampering done to the body or any resultant 
contamination to the examining body or examiner is 
the main show stealer of the entire process. However, 
with the broadened horizon of opportunities of this new 
technique there is still an apprehension and difference 
in opinion amongst the researchers in the complete 
takeover of this amazing procedure rather than the 
earlier done procedure. High expectations are there from 
this promising line that it will rule the future of forensics 
and will definitely get a space.
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Abstract
The history of forensic dates back thousands of years. The importance is primarily associated with crime and 
crime scene investigation. The word forensic has its origin from Latin word “forensic” which stands for a 
forum. the earliest application dates back to the ancient Greek and roman societies. By providing technical 
based material through analysis of physical evidence, this played a major role in criminal justice.
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Introduction
In middle of the nineteenth century, recent forensic 

sciences and its practical application were initiated. 
During judicial sessions, led to great disagreement and 
lawful encounters due to lack of superiority in this field 
led to subjective issues about the study of trace evidence 
and doubtful poisoning deaths.[1] Throughout the world, 
progression has not been uniform in forensic sciences. 
With advancement in the laboratory infrastructure, 
technology and instrumentation, toxicology and serology 
became a very integral part in the initial days of the 
twentieth century. In 1920, Criminalistics was regarded 
as an evident science, laterally with the development and 
acknowledgement by the key law enforcement agencies 
which convinced them to have a specialty solely 
dedicated to immense inspections by expert authorities. 
Although there were numerous situations and instances 
of application of forensic sciences in previous days, 
odontology and anthropology are newly introduced 
specialties in this field.[2]

Medicolegal Investigation
Colonial Period: Enquiry of manydubious, 

distrustful, and vicious deaths had been done and 

processed by American colonists who they had 
familiarized in England.[1] In 1647, autopsies were 
performed in “Massachusetts” during which the court of 
law displayed huge apprehension with health scholars 
by empowering that “an autopsy should be made on 
the body of a criminal once in four years.”In order to 
collar the coroner’s enquiry of any demise of a domestic 
help “Samuell Yeoungman”, Maryland autopsy was 
recorded in Talbot country in 1665. In 1666, county 
selected the coroners of Maryland.[3] Well established 
coroner system was followed in Massachusetts. “Dr. 
Jaroslav Nemec” assembled all early chronicles in his 
medico legal chronology. Dismemberment was often 
approved out by anatomists in colonial period. The 
discipline of pathology was introduced lately. Physicians 
dichotomized the corpse with fascinating cases for 
learning and reading purpose, the characteristics of 
illness and for structural education in the early colonial 
period. Increased frequency of gunshot deaths and 
importance for treatment created great interest among 
people. [4]

Autopsies became both more common and 
enlightening in the era of eighteenth century. Legislation 
was urged by “Dr Cadwallader Colden of Philadelphia” 
for universal therapeutic examination. Conservation of 
his writings and correspondence were done. [5] With his 
proper advice, performed autopsies included complete 
inspection of all the structures and the anatomical findings 
with the clinical results about the deceased individual 
were studied and inter relation was studies. Philadelphia 
became the prime center for medical teaching and 
learning in the colonial period with introduction of the 
first and fore most medical school at the “university of 
Pennsylvania”.[6]
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The Republic: Scholars of Medical sciences began 
getting introduced to medical jurisdiction in era of 
nineteenth century.[4] The first quarter of the nineteenth 
century era witnessed the improvement and evolution of 
midwifery along with medical legislations at the Harvard 
University with affiliation with “Walter Channing”. 
Significant epicenter for medicinal jurisprudence was 
Philadelphia through the continuous hard work of 
“Moreton Stille and Francis Wharton”. [7]

In 1877, the cardinal amendment in medico legal 
enquiry in America took place in Massachusetts when 
the state came to power along with integral deficits of the 
coroners schemes. Soon after the structure was created 
in 1877, the necessity for communication and approach 
was compiled by the establishment of the Massachusetts 
Medico legal Humanity.[8]

The Twentieth Period: In Maryland, the initial state 
wide system developed. Minimally spread investigations 
systems in America which tended to be constrained to 
the colonized hubs of core cities and provinces. Majority 
states retained the coroners system but indirectly took 
advantages and benefits of having a doctor of medicine 
work.[10]

New York System: Metamorphosis of medico legal 
system took place in the year 1915 from a corner structure 
to a medical investigation structure in New York.[11, 12] 
After the “Wall stein Commission” informed many 
thoughtful flaws of the above arrangement, this scheme 
was implemented. Chief inspector was Dr Charles Norris. 
In the year 1918, the “New York medical examination” 
started which was also recognized as the birth place of 
toxicology. Under the instructions and guidance of Dr. 
Alexander Gettler, the toxicology department laboratory 
was put in action. [13]

California: As a step retrograde for medico legal 
examination, combination of sheriff and few counties of 
California which were the workplaces of the coroners 
were done.[14] Oakland County medico legal investigation 
was performed on agreement base by the “Institute 
of Forensic Sciences”, established by the western 
workshops recognized in the 1930s by “Dr. Gertrude 
Moore and Dr. Bobby Glenn” as another dissimilarity to 
the procedures of medicolegal investigation.[15]

Forensic Pathology: In the year 1937, America 
introduced forensic pathology as a subspecialty along 
with Legal Medicine which was well-known by Medical 
School of Harvard University.[16] Termed after “George 

Burgess Magrath”, and its foremost professor was “Dr. Ian 
Moritz”.[17] “The Maryland Medical Legal Foundation 
and the Pathology department of the University of 
Maryland Medical School” supported the seminar. “The 
College of American Pathologists” in September 1954 
started a certification programme in forensic.[18]The 
official representative of forensic pathology was Dr. 
Alan R. Moritz.[19]The first assessments were held in the 
year of 1959.Itoffersvariousoutstandingsample of the 
degree of improvement in numerous other grounds of the 
forensic that can be achieved with proper understanding 
and expansion on a dense methodical approach.[20]

Forensic Toxicology: Vegetations were primarily 
used for their toxic derivative, human being has used 
numerous varieties of plant and fishing synthetic and 
artificial material, hunting, and extinguishing species 
and human rivals since prehistoric times. Poisonous 
extract of hemlock was devised by Socrates in 339 
B.C. A huge killing happened in Rome in 331 B.C. 
“Theophrastus” drafted a plant antiquity and cited plant 
poisons and their activities in 300 B.C. Henry III gave 
punishment to prisoners to death by boiling in England. 
Until “Plenck” specified in the year of 1781, “The only 
certain sign of poisoning is the chemical identification 
of the poison in the organs of the body”, autopsies and 
chemical studies were rarely executed. “Mathieu Orfila 
of France” published a treatise on toxicants which 
labeled the foundation of contemporary investigational 
and Forensic toxicology. In 1821, “Orfila” recommended 
the assortment of toxicants: “Irritants, narcotics, 
narcotic-acrids, and putrifiants”.[21] The removal of 
arsenic from anthropological tissue was established by 
Orfila originally in 1836. In 1850, Stras-Otto established 
a procedure to draw alkaloids remains from corpses. 
“Selmi” in 1874, devised a protamine or cadaveric 
alkaloid which resembled mostly to morphine. Carbon 
monoxide, alcohol and alkaloids quantitative tests were 
established in the late nineteenth century.

“Dr. Alexander O. Gettler” in the year 1890s ably 
distinguished in his assessment of the antiquity of 
toxicology. [22]. He is the prime personnel at the rear 
of the expansion and evolution of forensic toxicology 
in America, who dedicated his efforts in 1910 in New 
York city’s Bellevue hospital. Gettler used to work as 
a research chemist in the pathology laboratory in that 
hospital. The era of instrumentation began succeeding 
the conclusion of World War II, using automated 
equipment; Instrumentation permitted increased 
accuracy quantification of poisonous materials in 
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tissue and numerous testing. Coalescing the automated 
apparatus with processors permitted several analysis 
and replication with complete supervision of the 
outcomes.[23-27]

Criminalistics: Earliest advancement of these 
disciplines took place principally in the era of the 
nineteenth century lately. Establishment of identification 
departments in Europe, precisely in France, where 
“Alphonse Bertillon” introduced a structure of 
anthropometric extents for private identification.[28] 
In 1882, this structure was approved by the Paris law 
enforcement agency. France did not substitute the 
“Bertillon system” till his death in 1914 even with the 
advancement of the fingerprint documentation schemes. 
It settled succeeding its unique overview by Vucetich, 
becoming hastily recognized in mainland of Europe. 
Provocation for the development of the initial stages of 
current Criminalistics is Developments in chemistry, 
microscopy, and photography.[29] “Dr. Edmond Locard 
of Lyon” turned in to initial innovators in the forensic 
sciences and the research laboratory submission. His 
philosophy was specified as “Exchange principle” 
indicating that when two items comes in connection, 
there is always an allocation of substantial between 
them.[30]

Forensic Odontology: This science usually 
concerns with the collaboration of dental sciences with 
the law. Inspection of dentistry evidences and artificial 
dentures, when molars organized together by valuable 
metal wire like gold were retrieved in a dead remains 
at Giza in Egypt as Early as 2500 B.C. More than 900 
years before, imprints of teeth were used in closures 
for individual documentation. In 1775, earlier days the 
primary cases where the dental evidence as often used 
for certification in America created numerous troubled 
the death of “Dr. Joseph Warren”. During the court 
trial, evidences furnished by the dentist who created 
the denture for Dr. Parkman testified, was more than 
enough for the panel to give a remorseful judgement 
of intentional slaying against “Dr. Webster”, who was 
afterward hanged to death. This was obvious the first 
and fore most time in the U.S. courts where the dental 
evidence was acknowledged by the court of law. In 
the year of 1837, “Edmond Sanders” demonstrated 
to the Parliament of British during a dialogue of 
regulation concerning youngster employment that 
teeth were an improved guide to youngster’s ages than 
tallness. Dental expertise was employed to identify and 
categorize victims in first and foremost catastrophe was 

the “Bazaar-de-la-Charitee fire in Paris”. [31]“Dr. O. 
Amoedo” took part in the documentation of one hundred 
twenty six fatalities and was branded as the “founder of 
forensic odontology” through his publication titled “L’ 
Art Dentaire -En Medecine Legale” a well acclaimed 
manuscript which acknowledged universal recognition.
[29] Portion of cheese left at a crime scene was the 
first evidence and proof of identity s first bitemark. In 
1934, The famous “pajama-girl case” assassination 
acknowledged mandatory dental evidence for confident 
identification of the victim even after 10 years of 
assassination.

It has become more cultured and refined in zones of 
organization and assembling of information. In 1946, an 
electronic arrangement allowable 500 cards displaying 
dental information to be arranged in one minute. Dr. 
Pattersall in year 1974 encouraged “Hollerith system of 
punch cards” in gathering information. Mass tragedies 
often requires dental experts as in the “Coconut Grove 
nightclub fire in Boston” in 1942, where four hundred 
or more were murdered, and “the Barnum and Bailey 
Circus tent fire investigation in Hartford, Connecticut” 
in 1944, where 162 of 268 bodies were recognized from 
dental archives. [32, 33]

An exceptional & rare direct link between an 
assailant and a victim was offered by bitemarks, 
this evidence is one of the greatest stimulating and 
motivating claims of dental forensic expertise person. 
A 1949 assassination case in England, presents a pure 
instance.[34] Examination by dental experts exposed that 
replicas of the teeth caused by bite marks on the quarry 
paralleled other spouse. In mass demises like airplanes 
disasters and deaths during the military wartime, an 
odontologist has the most significant and advantageous 
work for the recognition of fatalities. [34]

An innovative domain of study for the odontologist 
is the fissures and cracks of the upper and lower 
lips. In the 1950s “Dr. Lemoyne Snyder”, a well-
known American pathologist as well as criminologist 
familiarized Chieloscopy as an opportunity and after that 
it was precisely studied and enquired by the Japanese 
investigators and expertise as evidenced by their 
dynamic broadcasting in the forensic works. Professor 
“Suzuki of Tokyo” has made comprehensive evidence 
based conclusions and has settled a sound knowledge 
in this zone. The allowance of this sphere of interest to 
the lips and oral cavity has brought about a change in 
name from “Forensic odontology” to “Forensic stomato-
odontology”.[35]
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This field has made an extraordinary grow thin the 
course of the ancient two decades. Societies devoted 
to this domain have appeared in Japan, Scandinavia, 
Canada, and the U.S. Also has bought about growth 
of the “International Society of Forensic Stomato-
Odontology”, which encounters intermittently as well as 
interconnects frequently with its associates.

It endures to be an essential forensic resource, 
as it bids a crucial substitute adjunct to educate the 
evidence in the management of judicial issues. The 
acknowledgement of this specialty is aided by the most 
current progress of panel of authorization in forensic 
odontology in America and was fully reinforced by 
the actions of the “Forensic Sciences Foundation”, 
traditionally by the affiliates of the “AAFS”.[36]

Forensic Psychiatry: McNaughton case in England 
is marked the initiation of this specialty of forensic, in 
which an impractical individual bang an administration 
authorized personnel and was found guilt-ridden by 
asset of irrationality.[37] Dr. I. Ray, one among the 
eminent leaders in this field, who subsidized a paper on 
the medical jurisprudence on insanity. The advancement 
of criminal outlining is additional technique in provision 
of police department enquiry of cases conventional on a 
training of the conduct of the successive layer so that a 
suspicious could be assessed pre and post his protection 
period.
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Abstract
Restorations, carious teeth, missing teeth and/or marked prostheses are the most useful identification aid 
in forensic odontology. Sometimes, only the complete or partial dentures are the available remnants of 
a victim’s, which helps in forensic identification for it is necessary for a dentist to preserve some dental 
histories of their patients. It may include documentation of the “marking of prostheses.” The purpose of this 
paper review is to discuss the several procedures of prosthesis marking and highlight the significance of 
placing correct identification mark to maintain the patient records.

Keywords: Prosthodontics; Forensic Science; Patient identification; Dentures; Implants; Marking.

Corresponding Author: 
Abhijita Mohapatra 
Professor, Department of Prosthodontics, Siksha 
‘O’ Anusandhan (Deemed to be University), Crown 
Bridge and Implantology, Institute of Dental Sciences, 
Bhubaneswar, Odisha, India 
e-mail: abhijitamohapatra@soa.ac.in

Introduction
Forensic odontology deals with the legal 

proceedings in the dental field.1 According to Keiser-
Nielson “Forensic Odontology/dentistry is a division 
of dental sciences, in the favor of justice, associated 
with management, investigation, assessment, and 
presentation of dental findings. “Identification relies 
on the quality of dental records as using them is cost 
effective, reliable and fast.2,3 Dental records can be 
proved advantageous in identifying those victims 
involved in the criminal investigations.1 The dentist 
in general identifies the victims with their natural or 
carious or restored teeth or dental prostheses; including 
partial (RPD/CPD), or complete dentures (CD), which 
may be readily documented in the records. Evaluation 
of dentures and prosthetic appliances play a pivotal 
role in forensic identification giving an insight in to the 
patient’s identity.3

Method to incorporate identification in Complete 
Dentures

It broadly comprises of 2 method: Surface method: 
In this technique, the inscriptions are positioned on the 
denture’s surface by “scribing or engraving”. While 
another surface marking technique, “embossing”.

Engraving: In this procedure, a marker is used 
to write the patient details on the denture base flange 
area and with a small 0.5mm round TC bur; scribing or 
engraving is done following the markings. Engraving 
is filled using auto polymerizing tooth colored acrylic 
resin. Then finishing& polishing is done using sand 
paper.4, 5

Scribing/Disking: In this method denture marking 
is done after denture has been fabricated. First method 
consists of writing the initials with a water-resistant 
marker or a graphite pencil on the denture base after 
abrading the denture surface. Second technique consists 
of printing the identification labels directly on the denture 
surface. The details of the identification are fed into a 
digital software. The letters are reversed by the help of 
an image editing software program and gets printed on 
the paper. The area where the mark is located, it will be 
applied with methyl methacrylate monomer. The marked 
paper will be further pressed on the specimen plate and 
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the binder resin adhering to the paper, melted in the 
methyl methacrylate monomer on the denture surface. 
In this procedure, the details borne by the toner on the 
paper will be transcribed on to the denture surface. The 
technique is simple, economical and easy to operate and 
facilitates incorporating stable and fire-resistant label in 
the denture base material. Drawbacks may include food 
entrapment, bacterial infection and irritation. 3, 6

Embossing: It comprises patient details (his/her 
initials) which are inscribed on to the master cast using 
a dental bur.6, 7 This technique is economical, but has 
been associated with malignancy due to continuous 
tissue irritation caused by the embossed intaglio surface 
of denture.

Inclusion Method: In this method marks are created 
with microchips, metallic or nonmetallic materials, and 
micro-labels that are enclosed within the denture at the 
packing stage. This method requires certain skills and 
is time consuming, along with chances of dislocation, 
wrinkling or tear may also occur.6

Computer printer denture micro-labeling: An 
identification label generated by the computer is placed 
in a slot within the denture. Saturated clear resin polymer 
is applied to seal &cure it.9Alternatively, the micro-label 
procedure uses patient details to print onto a transparency 
film which is treated chemically with 100% cyanoacrylic 
acid esters adhesive solution before incorporating into a 
denture. During the packing stage, it is coated with a thin 
layer of auto- polymerized clear acrylic resin. Method 
is convenient, cost-efficient, minimal esthetic impact. 
Drawback is cannot withstand fire. 3, 8

Denture Barcoding: The machine-readable 
barcodes comprises of bars and spaces printed in a 
defined ratio which helps in incorporating huge amount 
of data into dentures.9, 10 A two-dimensional (2D) 
barcode having patient details are generated with a code 
generator. The 2D barcode label of square shape size10 
mm × 10 mm is printed on paper and laminated to prevent 
scattering of ink on contact with the methyl methacrylate 
during denture fabrication. A recess of 1 mm deep is 
created on the palatal surface of the CD to position the 
barcode label, before trimming and polishing. A code 
decoder-enabled mobile camera used for decoding 
which is displayed on a mobile.11-14 The barcode 
printed in the patient’s “Aadhaar card issued by Unique 
Identification Authority of India (UIDAI)” can also be 
used.15 It is fire & water resistant and method is simple 

and economical. It can be resistant to high temperatures, 
and oral solutions.5 Data storage is more.3 Drawback 
is difficult in scanning due to opacity, for which clear 
acrylic resin is recommended.14 The curvature of the 
denture may cause alteration of the barcode.3

Lenticular Card Method: Lenticular printing 
procedure helps to create a lenticular image by merging 
two or more images with a lenticular lens, which are 
sliced and interlaced with one another and printed on a 
synthetic paper & laminated.15, 16 This method involves 
a polyethylene terephthalate lenticular card, containing 
the patient’s details, processed by the manufacturer. 
It has 2 flips consisting of patient’s information of on 
either side, when viewed from different angles.16 The 
prosthesis is disinfected, cleaned, and dried. A 0.7 
mm depression and roughening around the borders 
is created by a carbide bur on the external posterior 
buccal surface of the maxillary denture. The identifier 
is then incorporated into the channel &salt and pepper 
clear, auto- polymerizing acrylic resin around it. After 
processing of the denture, excess of acrylic resin is 
removed and is finished & polished. Lenticular printing 
is an easy, economical method and helps mass storage 
of information. It is durable and waterproof & it does 
not interfere with oral functions. Drawback is the 
information is unchangeable. It can be fireproof, when 
the strip is in the most posterior region of the denture.3

ID Band Method: This method involves stainless 
steel metal band.4 Titanium foil and Ho Matrix Band 
comprising patient details in an identifiable coding 
system are the most commonly used fire- resistant 
materials.7 A metal band is embedded on a minor 
amount of clear acrylic resin placed on the bottom of 
the prepared recess i.e. 6 mm longer 3 mm deeper than 
to the identification band and is examined for proper 
fit, trimmed and then finished. Among all ID bands 
the Swedish ID-Band is considered as the international 
standard. Patient’s identification details are inscribed 
on to Stainless steel tape i.e. to be positioned posterior-
laterally in the maxillary denture or at lingual flange in the 
mandibular denture & covered with clear acrylic.3, 17- 19 
It is biocompatible and high corrosion resistance in oral 
environment. Resistant up to 1100°C. It is economical, 
fast, no technique sensitive, radiopaque and provides an 
aesthetic appeal. Easy to perform and economic. The ID 
band is fireproof, durable and quick method. Drawback 
is difficulty while relining.3-7
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Paper Strip Method: The patient’s detail is typed 
on a piece of “Onion skin paper” placed on the denture 
fitting surface, in the palatal area between the center of 
the palate and the ridge. Monomer is applied on to it 
and then the typed paper is laid onto it, to moisten and 
is covered with clear or pink polymethyl methacrylate 
before final closure of the denture flask.20 The pink paper 
and red inscription are used in Vestermarks method. 18 
It is an economical method i.e., easy to perform but not 
fire-resistant.

T Bar Method: A clear PMMA T-shaped resin 
bar is fabricated by cutting baseplate wax and then is 
flasked, packed, processed, and finished in clear PMMA. 
A printed identification label (reduced in size, print-face 
inward) is placed opposing the flat section of the bar & 
is polished to produce a clear window that displays the 
ID label.21 This method is easy, economical and time- 
effective.5, 6

Electronic Microchips: “High end technology 
electron microchip is tried to label dentures, which the 
patient’s details were etched on to a chip and bonded 
well with acrylic resin.5 After the trial closure is done, 
the cellophane packing sheet and the acrylic is removed 
from the palatal aspect of the maxillary denture. A layer 
of clear heat cure acrylic resin followed by a layer of 
cold mold seal is applied on the palatal surface of 
the maxillary denture. A chip (scandisk) measuring 
5x5x0.6mm containing patient’s detail is embedded in 
this layer of clear acrylic resin followed by the pink 
heat cure acrylic resin layer and the flasks were closed 
and tightened. The conventional process is used for the 
polymerization of the denture followed by deflasking, 
trimming, finishing and polishing. A reader is connected 
to transfer the details to a computer.6, 21-23 Temperature 
resistant upto (600°C), acid resistant, radio-opaque 
and well bonded with acrylic resin. Drawback is could 
only be inscribed only by the manufacturer. Additional 
equipment required while transferring details.”22

Photographic Method: In this method patient’s 
photograph is embedded in the denture by the help of 
clear acrylic resin. However, photographs are resistant 
to around 200–300°C only.12 This method is particularly 
beneficial in the countries with poor literacy rate & in 
countries with diverse scripts where a photographic 
method helps in identifying with much ease.5

RFID Tags: “The radio-frequency identification 
(RFID) system is a method of identification by utilizing 
radio waves. It consisted of a data carrier, referred as tag 

that consists of a microchip with a coiled antenna, and an 
electronic handheld reader that energizes the transponder 
by means of an electromagnetic wave i.e. emitted via the 
reader’s antenna on the tag.10, 24, 25 At first programming 
of tag is done by connecting to the computer, then 
incorporated into the channel of dimension of 12 mm X 
3 mm created with a carbide bur on the external posterior 
buccal surface of the denture.26 The long axis of the tags 
is positioned parallel to occlusal plane, with the antenna 
towards mesial. Then the tag is covered with pink auto 
polymerizing acrylic resin. The denture is processed 
with water at (40°,25psi), and is finally finished. A coded 
signal is sent by the reader the transponder returns it, and 
then converted into digital readable data.” 26

It is esthetically acceptable, & permits rapid and 
reliable identification.22 Device is small & can be 
incorporated with no special training. These tags are 
resistant to disinfectants and solutions of 1% hypochlorite, 
4% chlorhexidine, and 4% sodiumperborate. In case of 
laboratory reline or rebasing, removal of the device is 
not needed. The chip remains intact and readable in sub-
zero temperature as well as after burning for 1 hour at 
1500°C. 6, 22 Drawback is expensive. 3

Lead Foil: A lead foil piece from a used IOPA 
radiographic film is cut and patient’s details are typed 
on the foil paper which is then cut into small pieces 
according to denture size, each one representing a 
patient label. After waxing the denture up, and during 
flasking and packing, a slight amount of the heat cure 
acrylic resin is put in the posterior-lateral area of the 
palate, upon which a wet cellophane paper is placed 
before trial closure. The flask is reopened; flashes were 
removed with a sharp knife & the identification label is 
placed. It can be placed on the posterior buccal flange 
and in the mandibular lingual flange area. The rest of the 
acrylic resins placed & flasked, denture is then deflasked, 
trimmed and polished. Alternatively, after the denture 
is processed the label can be incorporated by cutting a 
depression of approximately 1mm deep, slightly wider 
than the label size & covered with a thin layer of light 
cured acrylic resin of same color. This technique is easy 
to operate, economical & radio-graphically visible.27

Incorporation Method in 
Removable Partial Denture

Barcoding: For this type of method, a paper tape is 
used with dimensions 20mm x 7mm, the whole patients’ 
PIN as bar code are printed. Each digit of the PIN has 
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been associated with a vertical stripe. Vertical stripes 
are parallel, with 1 mm from each other, with different 
thicknesses, after printing the barcode, the paper tape is 
laminated to preserve the code’s visibility in the denture. 
In the last stage a slot is created in the denture upon 
which a drop of acrylic resin is applied for optimum 
soldering of the barcode. Later the code is fully covered 
with transparent acrylic resin.11,13

Cast Partial Denture: In extreme situations, 
such as fires and traffic accidents an identification 
mark incorporated on a CPD framework can ensure 
identification. In CPD, the strip can be placed either 
on the lingual surface of mandibular denture or palatal 
surface of the maxillary denture.10

Cast embossed identification plate incorporation 
into a CPD framework: In this technique embossed 
tape comprising the patient details were placed into the 
major connector portion of the plastic pattern of CPD 
framework and the casting completed. Acrylization is 
done after finishing teeth setting. The metal portion with 
embossed patient details is covered with acrylic resin 
and finally the CPD is finished, polished.27

Laser Etching: A copper vapor laser (CVL) 
can engrave a patient’s identification details into a 
partial denture metal surface.21 The cobalt-chromium 
components of dentures can be labeled easily, by 
reducing the data font size. The CVL beam is focused to 
the surface of the material by the two-axis scanner which 
is mounted with mirrors. The scanner movements along 
with the firing of the CVL are controlled by a personal 
computer. A patient’s identification can be etched on to 
the metal surface of a “partial denture” by copper vapor 
laser.5, 6, 20 The drawback is expensive and technique 
sensitiveness.

Conclusion
In forensic investigation, dental identification 

is emerging as a substantial part due to the lack of a 
comprehensive fingerprint database. Prosthodontists are 
playing an essential role by incorporating identities to 
various prostheses while fabricating, which can aid as 
are liable instrument for identification.
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Introduction
Dental tissues and teeth are the strongest tissues 

of the body. They are impervious to putrefication in 
major mishaps, criminal procedures & burial. Forensic 
derived from Greek word “Forum” –means an open 
place in the centre of the city or court of law. It deals 
with collecting, preserving, recording and interpretation 
of evidence at interest of court of law to offer law 
enforcement.1Due to the lack of compressive fingerprint 
database, human dentition is considered as analog to the 
finger print, which is unique to each individual. They 
remain unchanged for many thousand years, resistant 
to post mortem proteolysis. The scientific advancement 
of forensic dentistry is designed to extract increasing 
amounts of identifiable information from oral structure 
when compared to other structures of the body.2

Dentition can now be employed with reliability 
in identification of an unknown body or remains. The 
need for identification of an unknown can be social, 
emotional and legal. It can be done by examination 
of Identity cards, the belongings of deceased, bite 
marks, cheiloscopy, rugoscopy, photographs, dentition, 

blood group or reconstruction of face along with DNA 
analysis.1,2

Scope of Forensic Odontology

1. Identifying concealed human debris through dental 
records with estimation of age.

2. Recognition and perusal of oro-facial trauma 
associated with person abuse; bite marks found on 
victims.

3. Determining the gender & ethnicity of an 
unidentified individual.

4. Analysis of dental malpractice claims with 
presenting of evidence in the law of court as an 
witness.

Importance of Dental Records: The dental record 
is a legitimate document to be maintained by the dentist 
containing all intuitive and impartial information about 
the patient. It is considered as an official document that 
accounts for all the dental procedures and all patient-
related communications done in the dental office. 4It gives 
essential information about the history, clinical findings, 
investigations, diagnosis all the treatment procedures 
performed and prognosis. Thus, a complete conservation 
of dental records is vital for dentists because of its legal 
implication such as insurance consumerism and most 
importantly, forensic application. 3,4

Procedures in dental identifications: Dental trait 
can have racial implication. It occurs in higher frequency 
in one race than in other Krogman recognized it as three 

10.5958/0973-9130.2019.00595.4 
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major sub species: white (Caucasoid), Black (Negroid) 
& Yellow (Mongoloid). Large sized teeth are distinctive 
for Melanesians, American Indian, & Eskimos in 
comparison to small teeth-Lapps & Bushman. Shovel 
Shaped upper incisor are specific to the Chinese, 
Mongols, Eskimos, Americans & the Indians. 5

Kraus proved it to be genetically that Mongoloid 
dentition had shovel shaped incisors, absence of cusp of 
Carabelli &tori mandbularis whereas the Africans had 
a preponderance of mandibular premolars as 2 lingual 
cusps. 5

Dental distinguishing proof has continuously 
played a key part in normal and artificial calamity 
circumstances. According to the American Board of 
Forensic Odontology, distinguishing proof reports can 
be:

•	 Positive distinguishing proof where in the records 
coordinate with no discrepancies

•	 Possible recognizable proof where the ante mortem 
and post mortem records have steady highlights but 
there’s question within the quality of evidence

•	 Insufficient prove where without adequate prove 
conclusion is obtained

•	 Exclusion in which records that clearly don’t 
match.2,4

Dental recognizable proof is performed by two 
means. To look at past records of the individual for dental 
features in the deceased for similitude and confirmation. 
Here the Post Mortem dental profiling is done in the 
event that there’s no past dental records that will denote 
clues & the ante mortem findings to distinguish it from 
the dead.5

Age determination: In children the age is based on 
the examination of the advancement and development 
of the teeth and jaws which is compared with the tooth 
development chart. In radiographical method also the 
stages of improvement and development of the teeth 
examined and compared with standard values of which 
the most widely used procedures for evaluating the age in 
children is given by Demrijian’s, Moorrees, Cameriere 
Haavikko, Kashyap’s etc.6,5

Atlas is also a radiographic method where the jaws 
and teeth are contrasted with its development. This was 
developed by Schour and Massler & is probably the 
most known technique. The age of the children can be 

accurately estimated up to a month by this method.3 In 
adults, age is estimated from the tooth surface, closure 
of the cranial suture, opacity of the dentin, pulp stones, 
obliteration of pulp chamber, resorption of the alveolar 
bone, root resorption, etc. The method developed for 
this includes the Gustafson, Johanson, Cameriere and 
Lovejoy. But it is seen the efficiency for age estimation 
is higher in adolescents than adults.7

Sex Determination: Gender determination is done 
by analysis the shape, size of teeth along with any 
congenital and morphological features of the tooth. 
Men have larger tooth in large sized. But women have 
smaller sized teeth .The presence of wear facets on 
enamel crown or root tends to create a distinct feature in 
between men and women which could be due to definite 
difference in thicknesses of the enamel & dentin.8 The 
grove present as a variant of the medial ridge on the 
mesio lingual cusp of the first lower molar along with 
teeth abrasion is comparatively more in men can be 
taken as distinct feature in men . This could be due to 
increased masticatory forces, causing decrease in tooth 
crown height. Where as in women use oral ornaments 
and dental jewellery.8 Women usually have a semi-
ellipsis or a conic shaped arch whereas men have 
U-shaped arch. In children teeth calcification and degree 
of development of the postcranial bone can be assesses.9

Morphological features of teeth in different races 
vary, The Caucasians have a higher prevalence of 
Carabelli cusp, where as in Asians presence of shovelled 
incisors, fissure in teeth are predominate. The black 
neither have Carabelli cusp or shovelled incisors but a 
fissure system on cusps of teeth. 5,6

Determination of sex from skull: Shape of skull 
can also determine the gender. It is mostly used in cases 
of mass disasters. Male skull is larger, rounded the orbits 
are more square, nasal aperture is higher. The fore head 
of female are more vertical and supraorbital ridges are 
minimal in size & rounded angle of mandible is rough 
or ridged. In female it is rounded with smooth surface. 
Although a muscular female may show the same as 
male and reverse. The Mastoid process may be larger 
prominent roughened & elongated in males. In Female 
it is modelled more delicately & smoother surface is 
present with males who have heavier cheek bones. 8,9

PCR amplification method: DNA obtained from 
teeth samples yields sufficient amounts of genetic 
material useful for PCR-based analysis. There are various 
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extreme forensic environmental conditions which a 
human body could encounter in mass destructions. 
Therefore, it is of utmost importance to study the effects 
of extreme conditions on the human teeth. Only a handful 
of studies have been carried out in this domain. Gender 
determination can be carried out by various method but 
targeting AMEL gene locus is one of the reliable method 
in forensic science.9, 10

Bite Marks: A mark caused by the teeth either alone 
or in combination with other mouth parts” (Macdonald). 
The pattern formed is primarily present in an object or 
tissue caused by the dental tissues formed either by an 
animal or human. Bite marks from sexual abuse are found 
on the neck, breast, arms, buttocks and thighs. Axillary 
bites and bite patterns seen on the back, shoulder and 
genitalia are associated with homosexual activity.11

Intrinsic skin factors of infants and elderly tend 
to bruise more easily and severely. Even females tend 
to bruise more easily because of more subcutaneous 
fat and delicate skin. The duration of presence of bite 
mark along with the colour is dependent on the force 
with extent of damage to the tissues & vascularity of 
the area. The aberrant muscle forces associated with 
tongue thrusting can alter the way the teeth contact the 
bitten surfaces. TMJ dysfunction can also contribute to 
variations in bite patterns.10

Initially, compression of the skin surface can cause 
indentations followed by edema over the area. As the 
edema subsides, subcutaneous bleeding is apparent. 
Followed by contusions that appear as reddish/purplish 
discolouration on the skin surface. Timely patient care 
and treatment is essential as Human bites have great 
potential for infection (including HIV, hepatitis B and 
syphilis). The Protocol suggested by American Board of 
Forensic Odontology

• Visual examination- Includes the demographic data: 
(age, sex, race and name of victim; examination 
date; referring agency; case number)

• Location of the bite: anatomic location, surface 
contour, and tissue characteristics of the bitten area. 
Shape, colour, size and type of injury are recorded. 
Metric measurements of the horizontal and vertical 
dimensions of the bite mark are determined.

• Photography- Standard photographic techniques 
include use of 35 mm single lens reflex camera with 
a flat-field macrolens and electronic flash. Numerous 
photographs employing different camera positions, 

lighting, exposure setting and types of films should 
be obtained.12

• Saliva swab is used for collection of saliva traces 
as evidence from the surface of the bite injury to 
identify blood group antigen and DNA.

• Impressions of the bite mark is taken with vinyl 
polysiloxane. Casts are made using Type IV stone.

Disadvantages of bite marks:

• Precision may be un reliable due to indentation of 
bitten areas on skin and the time lapse in between 
infliction of the bite-mark and the creation of the 
model.

• Permanency unlike fingerprints human dentition is 
capable of changes in configuration.

• Uniqueness is often assumed, but it has not been 
established.

• Interpretation of the images require a considerable 
level of expertise and experience

Lip print analysis: Lip print is unique & serves as a 
useful evidence in forensics. Lip prints are normal lines 
and fissures present in the transition zone of the human 
lip it’s in between the labial mucosa and skin, this 
process of examination is cheiloscopy. It’s helpful in 
identification of humans with lip traces.13 These grooves 
are heritable and are atypical.

To simplify this process lips are divided into 
quadrants here a horizontal line divides the upper and 
lower lip and a vertical line divides the right and left 
sides. By registering the type of groove in the quadrants 
the lip print pattern is recorded. Lip prints are present at 
crime scenes that provide a direct co relation with the 
prime suspect. These marks are usually found in glass, 
clothing, cutlery, or cigarette butts. Lip prints can be 
‘lifted’ using materials such as aluminium powder and 
magnetic powder.14

Palatal rugae in identification: Palatal rugoscopy, 
or palatoscopy, is a process in which identification is 
done by inspecting the transverse palatal rugae. The 
number, shape, width, height, and location of palatal 
rugae represents the variation from one side to the 
other even from one person to another. Thus, making it 
unique to every individual. Rugae are unique structure 
as they remain protected by the cheek, tongue, and teeth. 
They have a particular importance by their protected 
localization as they are less affected by burns, physical 
trauma etc.15
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Tracing the rugae patterns are recorded on clear 
acetate and superimposing tracings on photographs of 
plaster models. Computer software program, utilizes the 
digitized images on which the definite points are plotted 
on the medial and lateral extremities of rugae. These 
points are assessed by the software stored sequentially 
corresponding to the position. Visual comparison of 
ante- and post mortem patterns are obtained. The pre-
determined shape, size, number, and position of the 
palatal rugae is recorded. Its seen that a history of 
denture wear, tooth irregularities and palatal pathology 
cause alterations in rugae patterns. 16,15

Tongue prints: Tongue is distinctive to every 
individual in its shape, textures and is an internal 
organ that can be extended out from the body and 
readily exposed for inspection. Though tongue prints 
for forensic identification is new for being successful, 
the antemortem picture or impression of the tongue 
should be accessible. The morphological features can 
be conserved using the alginate moulding technique for 
replicating the minor details which are unique for every 
person.9

The impression along with its photographic image 
constitutes for method of forensic dentistry. They 
represent as new body of the biometrics family. Tongue 
biometry can be made by using three views left lateral, 
right lateral and profile view. Extraction of tongue details 
for collecting points gives efficient result for shape of 
the tongue whereas for texture analysis, normalized 
histogram with Scale Invariant Feature Transform is 
used. Matching is done by combining both the extraction 
techniques templates17,14

Denture labelling: Denture marking is utilised in 
identification of either living or deceased denture wearer 
mostly in mass disasters. Dentures with inscription 
on the surfaces and inclusion markers. They represent 
accurate marks of identification, as well as national 
identity number. This facilitates complete identity of 
the person in a fire, decay, dementia, unconsciousness, 
and unaccounted individuals. 15In surface method, 
scribbling, engraving, marking with embossed letters, 
and writing on the surface of the denture are done. In 
the inclusion method, the marks are enclosed within the 
denture. Denture labelling is considered an essential tool 
by most international dental associations to identify the 
lost dentures.18

Uses of radiology in forensic dentistry: 
Radiographs play a vital role in unveiling the vital 

facts of forensic dentistry which cannot be revealed by 
physical examination. Radiograph may be utilised with 
antemortem & post mortem records for congenital and 
acquired abnormalities. Age of the extraction socket can 
be determined. Post mortem radiographs are reconcilable 
part of the antemortem records that is obtained during 
forensic examination. Radiographic images are used 
during autopsy which enable them in identification 
of foreign bodies causing death. 18. Radiographic 
method of age estimation are non-invasive, thus have 
gained popularity when compared to morphological, 
histological, and biochemical method. Those method 
are time-consuming and expensive. Radiographic age 
determination includes jaw bone prenatally, tooth germs, 
complete formation of crown, eruption of crown, degree 
of root formation in erupted as well as impacted teeth, 
resorption of primary dentition, volume of pulp chamber 
and root canals/formation of physical secondary dentine, 
etc thus providing a vast variety. 16,

Conclusion
Forensic dentistry is still in its early stages, it may 

be considered an art along with a science. It is crucial for 
development of forensic dentistry so that practitioners 
retain a healthy degree of incredulity of their abilities. 
It is essential for dental professionals to understand the 
responsibility of the forensic involvements associated 
with their dental practice. The practicing dentists and the 
dental students should be aware and well versed of the 
available technologies and its usage in forensic dentistry. 
Researches in the field have to be encouraged which 
will flag way for incorporating newer technologies in 
establishing the human identity
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Abstract
Aim: To determine the uniqueness of the lip prints, rugae pattern, thumb prints and odontomorphometry 
among the study population and to evaluate the possibility of gender determination.

Methodology: Lip prints, palatal rugae, finger prints and odonto-morphometric measurements were obtained 
from 200 individuals. The central part of the lip was analysed based on the classification given by Suzuki 
and Tsuchihashi. The different patterns and lengths of palatal rugae were recorded as per Thomas and Kotze. 
Thumb print analysis was done by Michael and Kucken classification which classifies it into arch, whorl 
and loop type.

Results: There was no statistical significance between lip prints, thumb prints, rugae patterns, rugae lengths, 
mesiodistal and buccolingual dimensions. Only while comparing the secondary rugae with the thumb prints 
was found to be significant. The percentage of sexual dimorphism was found to be highest for mesio-distal 
and bucco-lingual dimensions of maxillary right canine followed by mesiodistal dimension of mandibular 
right central incisor.

Conclusion: Correlation of the four parameters was not significant but each individually played a vital role 
in identification.

Keywords: Chieloscopy, dactyloscopy, forensic identification, odonto-morphometry, rugoscopy.

Introduction
The teeth and jaws and other parts of maxillo-facial 

region forms a basis for forensic odontology.1 Lips 
are distinctive and no two individual can have similar 
lip prints and as a person ages the print of lip remains 
unaltered even though some external factors like trauma, 
abrasions can lead to alteration of the basic pattern and 

physiology and morphological changes of lip patterns 
but still it remains as a vital forensic diagnostic tool 
as this aids in gender determination of that particular 
individual.2

Similar to lip prints, an individual’s palatal rugae 
pattern is significant for forensic investigation.3 It is 
reported that, no external factors like trauma, burn can 
mutilate the changes in palatal rugae pattern but certain 
internal factors like mastication, excessive continuous 
pressure habits like thumb sucking can to some extent 
alter these patterns but still remain a distinctive trait for an 
individual.4 Fingerprints remain the most accepted trait 
of human identification and the most popularised by the 
various means of media to the society. Even though the 
finger prints remain unique to an individual and remain 
unchanged until death.5 Teeth are amongst the hardest 
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almost indestructible substance in the human body 
and are many a times used for identification.6 Human 
dentition parameters are population or race specific that 
further diversifies the scope and extent of their study to 
only sexual dimorphism or age estimation.7 Cheiloscopy, 
rugoscopy, dactyloscopy and odonto-morphometry have 
been used in various studies in different populations 
for documentation for their uniqueness, sustainability 
with age and utility in gender determination. This study 
aimed to determine the uniqueness of the lip prints, rugae 
pattern, thumb prints and odontomorphometry among 
the study population and also to evaluate the possibility 
of gender determination.

Methodology: The study was initiated after approval 
from the institutional ethics committee and a written 
informed consent was obtained from all the subjects. 
The study sample comprised of 100 adult males and 100 
adult females, of different age groups and of different 
ethnic backgrounds.

Inclusion criteria: Subjects with healthy full 
complement of permanent teeth, ideal dental occlusion 
and those who were otherwise healthy were selected.

Exclusion criteria: Subjects allergic to cosmetics 
or with any pathoses like ulcer or trauma or presence of 
cleft lip or cleft palate or abnormalities like malocclusion, 
dental caries, periodontitis, tobacco users and those with 
parafunctional habits.

Analysis: The analysis of prints was based on the 
classification proposed by Suzuki and Tsuchihashi 
of patterns of the line visible in the area of study.8 
Finger prints Analysis was done using classification 
by Michael and Kucken.9 Analysing the different 
patterns and lengths of palatal rugae was our objective 
as suggested by Thomas and Kotze.10 According to the 
method described by Moorrees the mesiodistal crown 
dimensions were measured.11 Sexual dimorphism was 
calculated according to the formula given by Garn and 
Lewis.12

Sexual dimorphism = [{Xm/Xf}-1]x100

Where; Xm/Xf = mean value for males/females, 
respectively.

Statistical Analysis: The collected data subjected 
to statistical analysis. The distribution of values was 
tested using Shapiro Wilk test. As it was found that the 
data were abnormally distributed i.e. more than 2 groups 
were compared so Kruskal-Wallis test was applied and 
was finally interpreted at 95% confidence levels. Mann-
Whitney test was applied to rule out the significance 
which was set at 0.05 level (P < 0.05).

Results
Cheiloscopy: It was found that the common pattern 

of lip prints for males was Type I’ and Type I followed 
by type III, II, IV and type V. For females Type I and 
Type I’ were predominant followed by type IV, III and 
type II. In the total study population type I and type I’ 
were mostly seen.

Dactyloscopy: It was found that the most common 
pattern was loop and then whorl followed by arch in 
both males and females but with different percentage.

Rugoscopy: After the evaluation of rugoscopy, 
according to rugae length, the number of primary rugae 
in males was found to be 6 on an average while that 
of females was found to be 5 and this was found to be 
significantly different with p=0.0009. The number of 
secondary rugae in males was found to be 1(median 
value) and in females it was 2 (median value) with p 
= 0.12 the number of fragmentary rugae on an average 
in males was 0 and in females it was 0. The number of 
curved patterns in males was found to be 3 on an average 
and 4 in females where p = 0.39. The number of wavy 
patterns in males was 2 and in females was 2 on an 
average. The number of straight patterns in males and 
females on an average was 1. The number of circular 
pattern and undetermined pattern on an average in male 
and females was 0.
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Table 1. The median values, statistical significance values and percentage of sexual dimorphism of teeth 
dimensions

Tooth Dimensions Gender Median Value P Value % Sexual Dimorphism 95% Ci Min Max

11 Md
Males
Females

8.68
8.33

0.00 4.55% 8.45 – 8.88
8.14 – 8.6

11 Bl
Males
Females

8.07
8.21

0.90 0.87% 7.57 – 8.60
7.39 – 8.63

13 Md
Males
Females

7.59
7.08

0.00 8.13% 7.02 – 8.07
6.36 – 7.57

13 Bl
Males
Females

8.14
7.62

0.0004 6.34% 7.40 – 8.72
6.73 – 8.07

14 Md
Males
Females

7
7.01

0.06 2.91% 6.6 – 7.63
6.56 – 7.21

14 Bl
Males
Females

9.57
9.15

0.01 4.62% 8.86 – 9.89
7.72 – 9.77

16 Md
Males
Females

9.81
9.97

0.87 0.71% 9.53 – 10.21
9.46 – 10.31

16 Bl
Males
Females

11.49
11.06

0.0054 1.08% 10.96 – 12.05
10.73 – 11.51

41 Md
Males
Females

5.21
5.54

0.0003 5.76% 8.45 – 8.88

41 Bl
Males
Females

6.40
6.3

0.10 2.05% 6.12 – 6.71
6.06 – 6.52

43 Md
Males
Females

6.53
6.35

0.0034 3.13% 6.22 – 6.93
6.18 – 6.65

43 Bl
Males
Females

7.25
7.26

0.42 1.24% 7.00 – 7.58
7 – 7.52

44 Md
Males
Females

6.77
6.51

0.017 2.86% 6.36 – 7.26
6.24 – 6.87

44bl
Males
Females

8.19
8.15

0.542 0.74% 7.87 – 8.50
7.90 – 8.40

46 Md
Males
Females

10.55
10.34

0.06 2.03% 10.005 – 10.89
10.08 – 10.67

46 Bl
Males
Females

11.05
11.11

0.71 0.36% 10.69 – 11.42
10.71 – 11.28

Odontomorphometry: After the analysis of 
odontomorphometry, it was found that the highest 
percentage of sexual dimorphism was found for right 
maxillary canine with both mesiodistal (8.13%) and 
buccolingual (6.34%) dimensions. The significance was 

p = 0.0000 for mesiodistal and p = 0.0004 for buccolingual 
dimensions. Next in sequence was mesiodistal dimension 
of right mandibular central incisor with 5.76% of sexual 
dimorphism with significance p = 0.0003.
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Graph 1. Pie chart showing gender wise distribution 
of lip prints in the study population
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Graph 2. Pie chart showing gender wise distribution 
of thumb prints in the study population
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Graph 3. Box plot for rugae length distribution in 
study population
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Graph 4 Box plot for distribution of rugae patterns 
in study population

Discussion
Lip prints are analogous to finger prints and are 

valuable tools for person identification and a helping 
aid in transfer of evidence.13 The lower-middle portion 
of lip was only considered in our study as it is always 
visible in all traces. In our study Type I pattern was more 
common in females than males and Type I’ Pattern was 
more common in males. Type V lip pattern was found to 
be least common among both the genders. In accordance 
with the 5 Indian studies, our results were found to be 
consistent for females but for males the common patterns 
found were Type III, IV and V.14-17

According to a research, the palatal rugae pattern 
doesn’t change with growth and remains stable, 
unaltered throughout life.19 The use of cast models for 
the study of rugae pattern is consistent with Jacob and 
Shella and was found to be with 100% accuracy in the 
recordings.20 In this study, length and different patterns 
of rugae among both the genders were studied which 
can be a helpful aid for ante mortem data and gender 
identification. The study signifies that the primary rugae 
pattern was statistically significant to be marked as a 
tool for sexual dimorphism and the predominant pattern 
in males was found to be wavy and for females it was 
curved pattern. The primary rugae can to some extent 
form the basis for gender determination.

But the study done on Mysorean and Tibetan 
population, showed no significant differences in primary 
rugae pattern in males and females whereas that done 
by English et al showed that straight pattern was more 
predominant and no bilateral symmetry existed between 
the genders. In a study done by Kumar et al straight 
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and curve forms were found most prevalent in both the 
genders and were consistent with the studies done on 
Indian population.21-23 In another Indian study, wavy 
pattern was found to be the most prominent pattern.25 
Curved and wavy were mostly seen in males and straight 
pattern in females in a study conducted elsewnere.23, 24 
Another Indian study, stated that no statistical difference 
was found in the length of rugae between males and 
females.26 In our study statistically significant difference 
was found only in case of primary rugae with the average 
value more in males than in females.

In this study both the genders have a greater 
percentage for loop pattern of finger prints followed by 
whorls and then arch type which is in accordance with 
another Indian study27 where he found that the highest 
pattern of finger print in females was Loops with 63% 
(p-value of 0.001) and among males was Whorls with 
44% (p-value of 0.003). Similarly, a research study 
from Andhra Pradesh, India found that loops were more 
common in the females as compared to the males. In 
the males, whorls were significantly higher than in the 
females. Similar results were obtained by from other 
parts of India in their studies.29

In our study, the buccolingual diameter of 13 14 
16 are significant and mesiodistal diameter of 13 43 44 
are significant in determining the sexual dimorphism 
in a population. The second most sexual dimorphic 
character is shown by mesiodistal diameter of 41 and 
11, which is consistent with the study done in Spain and 
Nepal which states that 11 is most sexual dimorphic 
tooth of dentition.30, 31 But they denied any mandibular 
teeth as dimorphic tool in odontomorphometry. 
The mesiodistal crown diameters of the males are 
significantly greater than those of females. Canines are 
the most sexually dimorphic teeth in the arch. An old 
research study suggests, greater canine dimorphism 
is directly proportional to sexual dimorphism i.e. if 
canine dimorphism is more then there will be greater 
sexual dimorphism.12 Similarly, other studies confirm, 
maxillary canines serve as better sexual dimorphic tool 
when compared to mandibular and they had given canine 
as the most sexually dimorphic tooth in consistent with 
the present study.33, 34 The B-L dimension of maxillary 
first premolar is next to the central incisors as sexual 
diagnostic tool and this being a unique finding of the 
present study as no previous authors have demonstrated 
premolars to be a sexual dimorphic criterion.34 However, 
premolars shall be considered in determining gender 
when no other parameters are found to be in consistent 

with the regular findings. The B-L and M-D dimensions 
of almost all teeth are greater in males than in females, 
collaborating with the findings of previous authors 
as mentioned above. Odontomorphometry is more 
population specific similar to the rugal pattern when 
compared to sex determination which has been proved 
in Mysorean population where B-L dimensions aid in 
sexual dimorphism.

Conclusion
This study concluded that, for cheiloscopy Type 

I pattern was more common in females than in males 
and Type I’ pattern was more common in males. Type 
V pattern was least common among both genders. In 
dactyloscopy the loop pattern was common followed 
by whorl and then arch for both males and females. 
In rugoscopy only the primary rugae was found to be 
statistically significant for gender discrimination and 
was found to be more common in males than females. 
In odontomorphometry the percentage of sexual 
dimorphism was found to be highest for mesio distal 
and bucco lingual dimensions of maxillary right canine 
followed by mesiodistal dimension of mandibular right 
central incisor.
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Abstract
Objective: Age estimation in adults is an important issue in forensic science. This study aimed to validate 
the estimation of chronological age through previously suggested regression equation using pulp tooth ratio 
(PTR) of left lower lateral incisor, canine, and first premolar tooth in Odisha population.

Method: The digital orthopantomographs of subjects aged 13 years above (n = 200) were collected from 
Institute of Dental Sciences, Siksha ‘O’ Anusandhan, Deemed to be University, Bhubaneswar, Odisha. The 
pixels of tooth area and pulp area ratio of lower left lateral incisor, canine, first premolar using histogram 
was observed by Adobe Photoshop CS6. Data were subjected to correlation and regression analysis of 
respective teeth.

Result: Application of previously suggested regression equation to PTR of left lateral incisors, canines, first 
premolar teeth in Odisha population resulted in mean absolute error of more than 4,5 and 8 respectively. 
Therefore, we developed an Odisha specific polynomial regression equation for mandibular left lower lateral 
incisor, canine, and first premolar with coefficient of correlation as 0.08, 0.8 and 0.7 respectively.

Conclusion: PTRs of mandibular canine and first premolar incorporated in the Odisha specific regression 
equation may predict age with better accuracy.

Keywords: PTR- Pulp Tooth Ratio, OPG - orthopantomogram, RVG - Radiovisiography, CBCT- Cone 
Beamed Computed Tomography, IOPA- Intra oral periapical radiograph, RA- Regression Analysis.

Introduction
In our human body teeth are the hardest structures 

which helps in opposing to several external impact, as 
well as mechanical and thermal insults. In related to 
ageing, several inborn and assimilated forms can serve as 
biomarker 1. It is experimental that tooth development is 
not markedly affected by any systemic diseases, drugs, as 

compared to bone, subsequently making them favoured 
tissue in forensic and archaeological investigation 2.

Review of literature: “Age assessment of a human 
being whether alive or deceased is an unapproachable 
task in forensic investigations. Profile of a deceased 
person which is helpful in both social as well as against 
the law cases like in consent, juvenile offenders, kidnaps, 
rape, marriage, attainment of majority, competency as a 
witness, senior citizen concession, retirement benefits, 
etc.”7,8
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Year & Author Various population  Tooth associated Equation R value 

2004, Cameriere et al1 Italian Canine age = 84.31 − 473.86* PTR R = 0.085 

2009, Cameriere et al 2 Portuguese & Italian Canine Age = 91.362–480.901 * PTR R = 0.067 

2012, Roberto Cameriere et al3 Spanish Premolar Age = 73.53-330.99* PTR R = 0.69 

N.Jagannathan et al,20114 Indian Mandibular canine Age = 57.18 + (- 413.41 x PTV) r = -0.63 

Nusrat Nazir et al 20145 Kashmiri 
PM canine
1st premolar

Age= 75.65 -296.7×PTR_C
Age=67.39266.9×PTR

r = -0.931
r = -0.899

2014, Mostafa M Afifi, 
Mohamed K Zayetetal6  Egyptian 

canine
1st premolar

Age= 69.6 + (– 332X PTR C)
Age= 67.8 + (- 324X PTR PM1)

r = -0.941
r = -0.914

2018, M Deghani et al 7 Iranian canine Age = 50.08 − 111.77 × AR(lower canine) R = 0.282 

Objectives: This study aimed to validate the 
estimation of chronological age through previously 
suggested regression equation using pulp tooth ratio 
(PTR) of mandibular lateral incisor, canine, and first 
premolar tooth in Odisha population.

Method
The digital orthopantomographs of subjects aged 13 

years above (n = 200) were collected from the Dept of oral 
pathology at Institute of Dental Sciences, Bhubaneswar, 
Odisha. The ratio of both pixels of tooth area, pulp area 
of lower lateral incisor, canine, first premolar using 
histogram was observed by Gimp 2 software. Data 
were subjected to correlation and regression analysis of 
respective teeth.

Figure 1.OPG Picture showing tooth area in canine 
and the graph shows the calculations of pixels of 

tooth area in the canine.

Figure 2. OPG Shows pulp ratio of premolar and 
the graph shows pixels of same tooth

Result
Application of previously suggested regression 

equation to PTR of left lateral incisors, canines, first 
premolar teeth in Odisha population resulted in mean 
absolute error of more than 4,5 and 8 respectively. 
Therefore, we developed an Odisha specific polynomial 
regression equation for mandibular lateral incisor, 
canine, and first premolar with coefficient of correlation.
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Graph 1: Scatter plot showing the relation of estimated age of the lateral incisor

Graph 2: Scatter plot showing the relation of estimated age of canine

Discussion
Ratio of pulp and tooth method was introduced by 

R. Cameriere et al has been tested on contemporary 
subjects on different teeth and populations, and has 
mostly yielded broad variation in opinion. Variations in 
opinion about the role of PTR in age estimation may be 
attributed to following:

•	 method to calculate pulp tooth ratio (Autocad, 
GIMP etc)

•	 Variations in radiographs (OPG, RVG, CBCT, 
IOPA)

•	 Population attributes (tooth development and 
maturation standards)

“Different populations show their regressive equation 
in different tooth by R.Cameriere in 2009 in Portuguese 
population2by PTR in canines regression formulas: Age 
= 100.598–544.433 RAu; Age =91.362–480.901 RA, 
and explained 86% and 93% of total variance, similarly 
2011 in Indian population3age = 96.795 _ 513.561x1 for 
upper canine, age = 88.308 _ 458.137x2 for lower canine. 
Giving a precise result for upper canine regression 
equation ranges from 4.28 to 6.39 years. Likewise, in 
Egyptian population6 2014 Pulp/tooth area ratios (PTR) 
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were determined by AutoCAD 2010. The observations 
obtained from the current study indicate that the PTR 
method is a useful procedure for assessing age with 
reasonable accuracy among Egyptians in forensic field. 
Regression analysis of 2nd premolar -0.947and canine 
(r=-0.941). The standard errors of estimates (S.E.E.) of 
the regression analysis for single tooth combined range 
from ± 4.10 to 5.66 years,6 which indicates minimal 
difference in age estimation using solitary or multiple 
teeth.”

However, we undertook a pilot study to test all 
available regression formulas upon pulp tooth ratio of 
mandibular lateral incisor, canine and premolar in Odisha 
population. This study resulted in mean absolute error of 
more than 2 in all suggested regression equation in all 
populations. Therefore, an Odisha specific regression 
equation was developed in this study. However, this 
being a pilot study has yielded a low correlation 
coefficient. None of the study have used PTR of lateral 
incisor in OPG for age estimation. To the best of my 
knowledge this study is first of its kind to evaluate the 
role lateral incisor in age estimation.

Conclusion
In further research modifies the present technique, 

together with expected future improvements in intraoral 
peri-apical radiography, may provide an easy and 
optimized dental age estimation technique. The image 
quality of orthopantomograms has also been dependent 
to great extent on the patient’s age. In the future, better 
software image analysis programs should be used for the 
measurements so as to reduce the manual measurement 
errors.
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Abstract
Forensic odontology helps in the age estimation (in children) by taking biological evidence from teeth in 
medico-legal matters. The person’s identification is done by using dental radiographs, radiovisiography, 
ante- and post-mortem photographs and DNA analysis. Lately, the use of software technology has become 
a mandatory part of forensic odontology. There are several studies done worldwide, where these software 
technologies have helped in getting conclusive and accurate results. This article highlights the use of digital 
technologies which are currently in use in the field of forensic dentistry.
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Introduction
“Forensic odontology,” as stated by “Federation 

Dentaire International” as “that branch of dentistry which, 
in the interest of justice, deals with the proper handling 
and examination of dental evidence, and with the proper 
evaluation and presentation of dental evidence.”1 This 
branch includes a wide range of topics which includes 
identification of individual, mass identification, and 
examination, evaluation and analysis of bite mark. 
Forensic odontology helps in the age estimation (in 
children) by taking biological evidence from teeth in 
medico-legal matters. The person’s identification is done 
by using dental radiographs, radiovisiography, ante- and 
post-mortem photographs and DNA analysis.1

The survivability of teeth in shatteringcircumstances 
is the trait that makes forensic odontology a specificunit. 
The forensic dentists are responsible for six main areas 
of practice: 1) “Identification of found human remains” 
2) “Mass fatalities identification” 3) “Examination, 

analysis of bite mark injuries” 4) “Analysis of cases of 
abuse (child, spousal, elder)” 5) “Civil cases including 
malpractice” 6) “Age estimation”.2

The dentition of human is inimitable because no two 
persons have indistinguishable dentition with regard to 
the magnitude, shape, and configuration. Bite marks are 
now accepted as evidence in courts of law. Lifeanddeath 
decisions can hinge upon the accuracy with which such 
evidence is interpreted. Courts have admitted evidence 
in different types of cases. No reported case has yet been 
discarded as bite mark confirmation. Its approval is so 
wellrecognized that its validity need not to proved. The 
application of computers in forensic odontology has 
mirrored the application of computers in dentistry in 
general.3

The use of computers in dental identification has 
been a concept since early 1970s. The crash of the 
Arrow air charter in garden, newfound on December 
1985 was the first incident where the computerized 
identification system as part of comparison was used. 
Hence, the present review here is to highlight the digital 
technologies available and its application in forensic 
dentistry.1-3

Technologies used in retrieving dental 
radiographs for post mortem identification: New 
technologies in forensic science permit digital evaluation 
of teeth and bitemarks at a 3- dimensional level which 
encompass:

10.5958/0973-9130.2019.00598.X 
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1. Automatic dental code matching: For matching, bite 
marks are run in the course of the computer

2. Dental Search: Correlate a records base of lost 
persons, criminals, government employees

3. Mechanical dental identification organization will 
construct a catalogue of people who have the similar 
dental code number

4. 3D Bite mark analysis: 3D scans of dental casts are 
used to produce overlays using a variety of pressure 
and variation. The overlays are correlate with the 
snap of the bite marks.

Radiography in forensic dentistry: Without the 
uses of Dental radiographs like Orthopantomography 
(OPG), RVG (RadioVisioGraphy) as well as dental 
charting, odentition identification becomes impossible. 
However, the evaluation should be carried out in a 
meticulous and systematic means, with details of the 
dental structures and restorations that may be observe 
in the radiographic correlation. Dental identification is 
most often achieved by comparing post mortem dental 
radiographs from the unidentified person with ante 
mortem radiographs of a known individual. This type of 
radiographic interpretation is mainly useful in forensic 
dentistry when trying to identify a person from a wider 
range of data.4

Superimposition technique: “In superimposition 
technique, photographs are used to correlate with the 
skull images or radiographs to reconstruct the facial 
profile. Now a days the electronic superimposition 
technique (photographic) are useful as an additive 
to finger printing.5 While the photocopier generated 
technique are inexpensive, sensitive and reliable. New 
techniques including digital overlays have proved to 
be more accurate. Application of Adobe Photoshop, 
2D polyline and painting technique digitally assess the 
bite marks. The application of the 2D polyline method 
require drawing of straight lines between two fixed 
points in the arch and between incisal edges to designate 
the tooth width. The application of the painting method 
necessitates coating the incisal edges of a dental model 
with red glossy paint and then photographing the model. 
Adobe Photoshop is then applied to make measurements 
on the image.5”

Dental Photography: The photography of modern 
era is now being redefined as the digital era. While 
film-based cameras are still around but most forensic 
photography is done with digital cameras. Now a days 

wide range of digital cameras are manufactured that vary 
in both quality and cost.

Forensic odontology has not yet developed in 
India compared to the other part of the world because 
of lack of experts, infrastructure. Also, survey results 
suggest, the oral pathologists in India lacks of interest 
in managing forensic cases, because of insufficient 
exposure, training, minimal priorities given to forensic 
odontology in undergraduate/post graduate syllabus.

For the correct execution of forensic science in 
India, a 3-phase plan is suggested:

1. To establish undergraduate program on pre-clinical 
forensic dentistry with clinical training.

2. Structured sylabus for post graduate training 
program in its specialities.

3. Certified courses/ Diploma courses /short-term 
courses in Forensic odontology

The Future of Forensics: Easier access to dental 
records can be made by computer data base to all 
including forensic odontologists. Training should 
be given to all dental staff to upload the information 
and acquaint them with the computer hardware and 
software. Bite mark analysis can be done by using 
CAD-CAM systems. Computer system can be utilized 
to design a 3D-image of an object that has been bitten 
into by scanning the object. This avoids any problems 
with impression taking which isn’t always correct and 
impression materials which even the best can distort. 
The CAD-CAM system stores all the information and 
can be used to “draw” up an image of the dentition that 
made the bite. A new system that combine 2D and 3D 
technology into a hybrid product is more advanced than 
its predecessor systems. Ex- Brass Trax -3D systems, 
Bullet Trax-3D. 1,2

“The Ballistics Analysis introduces ALIAS (2) 
technology which is a relatively new invention the field 
of forensics. It includes an enhanced Apple MacPro 
computer and an interferometer which measures 
variances as small as 2 microns (about 1/50 of a human 
hair) and generates a digital clone or mathematical 
model. It is more time consuming in adjusting the focus 
with the conventional microscope to attain different 
views. Currently, a prototype Virtual Comparison 
Microscope (VCM) which uses images of deformed 
bullets, bullet fragments and different types of rifling 
from the company’s Bullet Trax-3D system developed 
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by Forensic technology.” With the VCM, it is quite 
simple to find significant markings in any direction with 
consistent appearance.3

“STR genotyping from degraded DNA samples need 
genetic profiles to be acquired from DNA fragments as 
small as 100-200bp. Genetic profiling is obtained with 
the use of Autonomic mini STR Multiplex Genotyping.” 
These miniSTRs are smaller than the STRs used in 
standard typing.3

Application of software technology in Forensic 
odontology: Earlier it had been observed that software 
technology has emerged as an indispensable part of 
forensic odontology. Application of software technology 
to identify an individual has been proposed and found to 
give good results in many research studies.

Rugae pattern: Special software was created 
called the “Palatal Rugae Comparison Software (PR 
S Version 2.0)” to match the clinical photographs by 
using a “SLR digital camera.” The software documented 
an accurateness of 99% in individual’s identification 
of whereas manual method had a high degree of false 
positive and negative cases.6

Facial reconstruction: Few studies demonstrated 
the utilization of “3-Dimensional Computed tomography 
scan” and facial reconstruction can be done by software 
programming with minimal standard error of those 
measurements, from 0.85% to 3.09%. So, it can be 
advantageous in person’s identification especially in 
mass catastrophes. 7

Maxillary sinus in gender determination: The use 
advanced software in measuring width, length and height 
of the maxillary sinuses in “Computed Tomography 
scans” has been well documented. Studies suggested that 
Computerized Tomography measurements of maxillary 
sinuses can be used in gender determination in forensic 
sciences; however, the accuracy may remain low.8

Bite marks: “Bite mark comparison protocols 
include measurement and analysis of the pattern, 
shape and size of teeth against similar characteristics 
observed in an injury on skin or a mark on an object. 
Manual method to trace the images in order to generate 
the dental cast to identify an individual are sometimes 
problematic. So, special software has been devised 
which have reduced this problem and have provided high 
accuracy. With application of software technology, it is 
possible to artificially colour areas with equal intensity 

values and depict a 2-D image as a pseudo3-D surface 
object.” The use of image perception technology may 
allow visualization of a degree of detail unavailable with 
any other method.9,10

Personal identification based on specific patterns 
of DMFS: Many studies have been done to investigate 
the overall use of non-radiographic dental records 
for the institution of identifications of individual. It 
was found that even without any radiographic lines 
of comparison, notes and charts that correctly detail 
a missing individual’s antemortem dental condition 
can be necessary for establishing an identification. 
After analysis of two large datasets, dental pattern of 
individual was determined using a unique computer 
program (OdontoSearch).11

Identification by WinID: WinID is a dental 
computer system that matches unidentified human 
remains to missing persons. “WinID makes application 
of dental and anthropometric feature to do feasible 
matches.13 WinID acquire data in a Microsoft Access 
Database. WinID and Access contribute extensive 
data filtering and data sorting capacity. Information 
about restored dental surfaces, anthropologic, physical 
descriptors, and pathological findings can be entered into 
the WinID database. The integration of WinID and Dexis 
(a digital dental imaging system) provides an “instant” 
radiographic image that can be displayed and compared 
with great rapidity in making dental “matches.”14

Conclusion
The future of Forensic Dentistry has its own 

advantage in the field of Forensic science but by the 
use of various advanced digital technologies, the 
identification and confirmation are made easy.
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Abstract
Orthodontic treatment using fixed appliances is an extensive and an agonizing process. Numerous treatment 
options have been evolved over time to reduce this discomfort. Among the numerous techniques developed, 
few techniques shorten the duration of treatment by increasing the velocity of tooth movement, whereas 
other method are making the mechanical force delivery system more efficient. However, use of “lasers have 
outshined any other techniques”. This review has abridged the role of lasers in prevention of enamel scars, 
in increasing Bracket bond strength, in the movement of tooth, in management of pain, it’s role in relapse, 
in debonding of the ceramic brackets, in the analysis of dental casts and the modifications that it can make 
in the soft tissues that would aid the orthodontists in its treatment.
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Introduction
The theoretical concept of the laser was proposed 

by Einstein in 1917. Lasers were introduced into 
general dentistry in 1994 and they have been used in 
Orthodontics for number of years. Due to stimulated 
emission, the photons multiply in every step, giving 
rise to an strong beam of photons that are coherent 
and are moving in the same direction, hence the term 
“Light Amplification by the Stimulated Emission of 
radiation”, that is an acronym of LASER, a process that 
can efficiently transmit energy through an electro optical 
device in the form of a concentrated beam of light. The 
lasers that are used Orthodontics are, the Argon lasers, 
Diode lasers, CO2 lasers, Nd: YAG lasers, Ho:YAG 
lasers and Er: YAG Lasers.

Role of lasers in prevention of enamel scars: Using 
quantitative microradiography, the argon laser reduced 
demineralization of enamel around orthodontic brackets 
by 30-50%. CO2 laser irradiation at 10.6 micrometre 
irradiation prevents demineralisations of enamel around 

the brackets even after exposure to consecutive acid 
attack. In addition to it.1.

Role of lasers in increasing bracket bond strength: 
It has been seen that laser if radiated to enamel has the 
same effect as type III etching pattern that is produced 
by the action of orthophosphoric acid. Some studies 
even suggested that laser etching could result in bond 
strength that is often comparable or even stronger than 
the acid etching. It has also been seen that, Shear Bond 
Strength of metal Orthodontic brackets to porcelain 
after the treatment by Nd:Yag laser has been shown to 
be an exceptional replacement to orthophosphoric acid, 
whereas, Er:YAG laser etching shows high subsurface 
cracks that are not favourable for bracket adhesion.2,3

Role of lasers in orthodontically inflamed root 
resorption: During the regular orthodontic treatment, 
it has been reported that there are approximately, up to 
91% of teeth that suffer certain amount of loss in terms 
of root length i.e. Orthodontically Induced Inflamed 
Root Resorption (OIIRR). When there is termination 
or halt in the orthodontic forces, the hyalinised necrotic 
tissue causing OIIRR minimises and enables repair 
of cementum. This healing procedure takes around 
7 weeks, so in order to lessen up the time of healing 
and increasing the rate of tooth movement Low Level 
Laser Therapy (LLLT) is gaining importance. Studies 
have shown clinical or statistical significance of less 
root resorption of teeth treated with LLLT. However, 

10.5958/0973-9130.2019.00599.1
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few studies have also cited that LLLT has no effects on 
reducing or enhancing the resorption of roots of the teeth 
that are orthodontically treated.4,5

Role of lasers on orthodontic tooth movement: 
Low level Laser Therapy has been seen to be effective 
in initiating the process of bone remodelling where it 
increases the number of osteoclastic and osteoblastic 
cells at the site. This is responsible for accelerated 
orthodontic movement.6 However, there are certain 
studies that shows that, LLLT has no effect on 
accelerating the orthodontic tooth movement.7

These change in the views are attributed to the type 
of lasers used, wavelength, dose and exposure time as 
these factors are directly linked to the clinical result of 
the lasers.

Role of lasers in the management of pain: Low 
level laser therapy (LLLT) has been shown to have pain 
relieving actions.8 LLLT has an ability to inhibit release 
of arachidonic acid which reduces the levels of PGE2, 
also it reduces the level of opioid neuropeptide which 
minimizes the perception of pain. Moreover, LLLT has 
an ability to maintain the membrane potential which 
inhibits activation and transmission of pain signal. 
The role of LLLT in orthodontic pain management has 
shown positive results, but there are certain studies that 
report ineffectiveness of the analgesic effect of lasers.9

Role of lasers in prevention of relapse: Lasers 
might play a very crucial role in various fields of 
orthodontics, but there are studies available supporting 
its role in prevention of relapse.

Role of lasers in debonding of the ceramic 
brackets: Laser energy can be used in debonding of 
the brackets, as the energy produced by lasers degrades 
the adhesive resin. So, the mechanical strength required 
to debond the bracket system become much less than 
originally required, thereby, preserving the enamel from 
being chipped off.10

Lasers have the potential to damage the pulp 
because of the property of production of heat. So, the 
proper combination of adhesive resin, brackets, and an 
appropriate laser is used to minimise the harmful effect 
on teeth during debonding. The requirements are:

1. For the resins, MMA resins are preferred over Bis-
GMA resins.

2. For the bracket system, lasers have significantly 
reduced the time of debonding of ceramic brackets

CO2 super-pulse laser (at 2W for less than 4sec) is 
superior to normal-pulse CO2 and YAG lasers.

Role of lasers in analysis of dental cast: Kurodo 
and Motohashi proposed a 3D cast analysing system 
which has a laser scanner incorporated inside it. This 
system has reduced the time required for the mock 
surgeries which is essential for the planning of the 
treatment for the orthognathic surgeries.

Soft tissue lasers in orthodontics: Soft tissue 
lasers are not only useful for Orthodontists but have 
also proved to be a boon to Endodontists, Oral Surgeons 
and Periodontists. Some implications of Soft tissue 
lasers are gingivectomy, frenectomy, papilla flattening, 
uncovering of the devices used for temporary anchorage 
and exposing the impacted teeth in the oral cavity. To 
the Orthodontics, it helps in enhancing the patients smile 
and improves the efficiency of the treatment. However, 
the soft tissues lasers should be used with utmost care by 
the clinicians. The safety protocols should be followed 
regarding the dosage, wavelength and various risk 
associated with the use of lasers. Diode lasers are the 
most widely accepted soft tissue lasers in regards to the 
aesthetic finishing and patients’ compliance.11

Conclusion
Since the introduction of lasers to dentistry, it is 

a widely accepted treatment option for both the hard 
and the soft tissues. In this short period of time lasers 
have been able to engrave its root into the depths of 
dentistry and more precisely in the field of orthodontics 
to accelerate tooth movement, to relieve pain, to 
improve smile of the patients and to decrease the time of 
treatment. However, certain studies are required in the 
role of lasers in the prevention of relapse cases. Also, 
more advanced relatively lower cost lasers are required 
for its acceptance as a routine procedure in orthodontics.
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Abstract
Estimation of growth is an important aspect in Orthodontics and Dento-facial Orthopedics. In this article, a 
short description of long bone is included for understanding. Skeletal maturity indicators help in estimating 
the growth of the bones. This describes about the importance of hand wrist radiographs as skeletal maturity 
indicators in orthodontics. Indication and different method of assessment of the same is also described in 
this article.
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Introduction
Growth, Biologically and histologically is a 

composite of morphogenetic and histogenetic change 
occurring continuously over a period of time in response 
to genetic coding and environmental influences”. 
Estimation of growth is a critical factor in orthodontic 
and orthopaedic diagnosis and treatment planning. 
RICKETT” stated that “to take advantage of the growth, 
we must have some idea, first, of its amount and second 
of its direction. Along with this we need to know when 
the major growth increments are likely to occur” 1.

Structure of long bone: The long bone has three 
parts.

Diaphysis: Shaft of the long bone is the primary 
ossification centre.

Metaphysis: The part of diaphysis (shaft) 
immediately next to the epiphysis is called the 
metaphysis. This is region of the bone where growth is 
actually occurring due to the action of epiphysial growth 
plate. The same type of construction as seen in the long 
bones is seen in small bones of the wrist.

Epiphysis: These are ends of long bone which 
is cartilaginous. It is a secondary ossification centre. 
Epiphysial plate (or) growth plate: It is a disc of cartilage 
between the diaphysis and epiphysis.

Growth in length of bones occurs, continues until 
the bone has achieved its characteristic dimensions. At 
that time growth is halted by ossification of the plate. 
After the epiphysis and diaphysis join there is no further 
growth in length is possible2.

Types of Ossification
Cartilaginous (or) endochondral: It is the 

transformation of a cartilage model into bone. It takes 
place within a cartilage precursor. Majority of the 
bones of the human skeleton undergoes cartilaginous 
ossification.

Intramembranous: When the ossification spreads 
through a layer of tissue called mesenchyme, it is called 
intramembranous ossification. (e.g.) bones forming vault 
of the skull, the face, and the clavicles.

Hand wrist radiographs consists of four parts; 
Distal ends of long bones of forearm, Carpals (wrist), 
Metacarpals, Phalanges3.

Carpal Bones (Carpals): Total eight small “carpal 
bones” starting from thumb towards little finger are 
arranged in two transverse rows, each row consisting of 
four bones. Each bone is joined by Intercarpal joints.
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Proximal Row: Scaphoid, lunate, triquetral, 
pisiform

Distal Row: Trapezium, Trapezoid, capitate, 
hamate.

Metacarpals: Metacarpus or Palm is the 
intermediate region of hand. There are five Metacarpal 
Bones, numbered 1-5, starting with the thumb. It has 
three parts; Proximal base, Intermediate shaft and 
Distal head. Heads articulate with phalanges forming 
Metacarpophalangeal joints.

Phalanges: These are the bones of the digits. Single 
bone of a digit called Phalynx. Each bone has base, 
shaft and head. Thumb has 2 bones. Each of the other 
four fingers has three bones. Joints between the bones 
(Phalanges) –Interphalangeal joints.

Ossification of phalanges occurs in three stages. In 
Stage -1 the epiphysis and diaphysis are equal. In Stage-2 
the epiphysis caps the diaphysis by surrounding it like a 
cap. In Stage -3 fusion occurs between the epiphysis and 
diaphysis.

Evolution of Hand-Wrist X-Rays: In 1895 
Wilhelm Conrad Roentgen discovered radiograph. 
In 1896 Ronaldo used shadow of growing bones as 
indicators of rate of growth &maturity. In 1928 Hellman 
observed the ossification of epiphysial cartilage of 
hand. Greulich &Pyle elaborated Todd’s hand-wrist 
data-Atlas. In 1936 Flory observed that the beginning 
of calcification of carpal sesamoid was a good guide to 
determine the period immediately before puberty4.

Indications for Hand-Wrist Radiogrphs: Hand 
wrist radiograph is indicated in patients who exhibit a 
major discrepancy between dental age and chronologic 
age. It can be used for the determination of skeletal 
maturity status before starting the treatment of skeletal 
malocclusion such as skeletal Class II or Class III 
malocclusion. It can be used to assess the skeletal age in 
patient whose growth is affected by infections, neoplastic 
or traumatic conditions. Serial assessment of skeletal age 
using hand-wrist radiographs helps not only in assessing 
the growth of an individual, but also helps to predict 
the future skeletal maturation rate and status. It helps to 
predict the pubertal growth spurt. It is a valuable aid in 
research for studying the role of heredity, environment 
and nutrition on the skeletal maturation pattern. It is 
indicated in patients with skeletal malocclusion needing 
orthognathic surgery, if undertaken between 16-20 years 
so s to assess the growth status.

Hand – Wrist radiograph can be considered as the 
“biological – clock”

There are four method for assessing skeletal age 
from Hand Wrist radiograph; Greulich and Pyle Method, 
Fishman’s skeletal maturity indicators, Hagg and 
Taranger method, Bjork, Grave and Brown method5,6.

Greulich and Pyle Method: Greulich and Pyle 
published an atlas which contains ideal skeletal age 
pictures of the hand-wrist radiographs for different 
chronological ages and sex. Each photograph in the 
atlas is representative of a particular skeletal age. The 
patient’s radiograph is matched on an overall basis with 
one of the photographs in the atlas and the skeletal age 
is predicted.

Singer’s Method of Assessment: Julian Singer 
in 1980 proposed a method of hand wrist radiograph 
assessment that would enable the clinician to rapidly 
determine the maturational status of the patient with 
some degree of reliability. Six stages of hand wrist 
development are described in this method. The stages 
and their characteristics are:

Stage one (Early) is donated by absence of the 
pisiform and the absence of the hook of the hamate. 
Epiphysis of proximal phalanx of second digit (PP2) 
narrower than its shaft. In Stage Two (Prepuberal) 
proximal phalanx of second digit and its epiphysis 
are equal in width, Initial ossification of hook of the 
hamate and Initial ossification of the pisiform. In stage 
Three (Puberalonset) beginning calcification of ulnar 
sesamoid, increased width of epiphysis of PP2, increased 
calcification of hamate hook and pisiform In Stage Four 
(Puberal) there is Calcified ulnar sesamoid. Capping of 
the shaft of the middlphalanx of third digit by its epiphysis 
(MP3cap).In Stage Five (Puberal deceleration) Ulnar 
sesamoid fully calcified and calcification of epiphysis of 
distal phalanx of third digit with its shaft. All phalanges 
and carpals fully calcified. Epiphyses of radius and ulna 
not fully calcified with respective hafts. In Stage Six 
(Growth completion) there is no remaining growth sites.

Bjork, Grave & Brown: It was developed by 
Bjork – (1972), Grave& Brown – (1976). There are 
9 developmental stages. The ossification centres are 
localized in the area of the phalanges, carpal bones, and 
radius (R)6

1st Stage: (Males 10.6 y, Females 8.1 y)
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(PP2) Stage: The epiphysis of the proximal phalanx 
of the index finger (PP2) =same width as the diaphysis. 
This stage occurs approximately 3 years before the peak 
of the pubertal growth spurt.

2nd Stage: (Males 12 y, Females 8.1 y)

(MP3) Stage: Epiphysis of the middle phalanx 
of the middle finger (MP3) = of the same width as the 
diaphysis.

3rd Stage: (PISI, HI, R =) (Males 12.6 y, Females 
9.6 y)

This stage of development can be identified by 
three distinct ossification areas. These show individual 
variations but appear at the same time during the process 
of the maturation.

Pisi-stage: Visible ossification of the pisiform, 
which is One of the four bones of the proximal row of 
carpals.

H1-stage: Ossification of the hamular process of the 
hamatum, which is one of the four bones of the distal 
row of carpals.

R-stage: Same width of epiphysis and diaphysis of 
the radius.

4th Stage – (S & H2 Stage) (Males 13 y, Females 
10.6 y)

S-Stage: First mineralization of the ulnar sesamoid 
bone of the metacarpophalangeal joint of the thumb.

H2-Stage: Progressive ossification of the hamular 
process of the hamatum. The fourth stage is reached 
shortly before or at the beginning of the pubertal growth 
spurt.

5th Stage: (MP3 cap, PPI cap & R cap) (Males 14 y, 
Females 11 y)

At this stage the cap stage is seen which occurs 
after the equal stage. During this stage, the diaphysis is 
covered by the cap shaped epiphysis. This stage marks 
the peak of pubertal growth spurt.

MP3 cap stage: The process begins at the middle 
phalanx of the third finger.

PP1 cap stage: At the proximal phalanx of the 
thumb.

R cap stage: At the radius.

6th Stage – (DPU3 Stage) (Males 15 y, Females13 y)

The 6th stage to the 9th stage is union stages. Visible 
union of the epiphysis and diaphysis at the distal 
phalanx of the middle finger. This stage of development 
constitutes the end of the pubertal growth.

7th Stage – (PP3 U Stage) (Males 15.9 y, 
Females13.3 y)

There is visible union of the epiphysis and diaphysis 
at the proximal phalanx of the little finger.

8th Stage – (MP3 U Stage) (Males 15.9 y, 
Females13.9 y)

There is visible union of the epiphysis and diaphysis 
at the middle phalanx of the middle finger is clearly seen.

9th Stage – (RU – Stage) (Males 18.5 y, Females 16y

There is complete union of the epiphysis and 
diaphysis of the radius. The ossification of all the hand 
bones is completed and skeletal growth is completed.

Table 1: Growth Period

1 2 3 4 5 6 7 8 9

PP2 MP3
Pisi
H1
R=

S
H2

MP3cap
R cap

PP1 cap
DP3u PP3u MP3u Ru

Males 
(age)

10.6 12.2 12.6 13.0 14.0 15.0 15.9 15.9 18.5

Female
(age)

8.1 8.1 9.6 10.6 11.0 13.0 13.3 13.9 16.0
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This chart shows that PP2 stage nothing but stage 1 
which is 3 years before the peak of pubertal growth 
period. There is a good prognosis if growth modification 
is planned in terms of orthopaedic intervention during 
the 4th stage, shortly before (or) at the beginning of the 
pubertal growth spurt. During the 5th stage is the peak 
of pubertal growth spurt. The prognosis is less as we 
proceed to 4th and 5th stage but still there is little amount 
of growth remaining after the peak pubertal period 
where we can take a chance for orthopaedic intervention 
to make the best use of the residual growth potential. 
Once the patient is in union stages, there would be no 
chances for functional appliance therapy or growth 
modulation. A patient when assessed in the 9thstage, the 
skeletal growth would have been completed and surgical 
intervention can be planned (Table 1).

Fishman Skeletal Maturity Indicator7: Leonard 
Fishman 1982 outlined four stages of bone maturation 
found at six anatomical sites located on the thumb, 
third finger, fifth finger and radius. The system uses 
11 anatomical sites, all of which exhibit consistency in 
time of onset of ossification covering entire period of 
adolescent growth period.

Stages:

S.M.I. 1 PP3= Third finger shows equal width of 
epiphysis with diaphysis

S.M.I. 2 MP3= Width of epiphysis equal to that 
of diaphysis in middle phalanx of third finger Appears 
during onset of prepubertal growth velocity

S.M.I. 3 MP5= Width of epiphysis equal to that of 
diaphysis in middle phalanx of fifth finger S.M.I. 4 S 
Appearance of adductor sesamoid of thumb. Become 
visible during period of very rapid growth velocity

S.M.I.5 DP3cap Capping of epiphysis over 
diaphysis is seen in distal phalanx of third finger. Peak 
height velocity

S.M.I. 6 MP3cap Capping of epiphysis over 
diaphysis is seen in middle phalanx of third finger. 
Become visible during period of very rapid growth

S.M.I. 7 MP5cap Capping of epiphysis over 
diaphysis is seen in middle phalanx of fifth finger. Peak 
height velocity

S.M.I. 8 DP3U Fusion of epiphysis over the 
diaphysis is seen in distal phalanx of third finger. Time 
interval of decelerating growth rate

S.M.I.9 PP3 Fusion of epiphysis over the diaphysis 
is seen in distal phalanx of third finger

S.M.I. 10 MP3u Fusion of epiphysis and diaphysis 
is seen in middle phalanx of third finger. Time interval 
of decelerating growth rate

S.M.I. 11 R U Fusion of epiphysis and diaphysis is 
seen in radius. Growth completed Epiphysis as wide as 
diaphysis

Conclusion
In orthodontic treatment planning, knowledge 

of facial growth velocity and percentage of facial 
growth remaining is very important for effective 
growth modification interventions. An understanding 
of percentage growth remaining after completion of 
orthodontic intervention may be important in predicting 
post-treatment rebound. To facilitate this, growth 
assessment should be done accurately for a successful 
treatment planning.
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Abstract
Development of teeth plays an essential role in age estimation, as it constitute a chain of discernible events 
that occur in the same succession from the beginning till its end .Pedodontists and Orthodontists have 
particular interest towards Dental age estimationas it plays a crucial role in managing various types of 
malocclusions, relating it with dentofacial growth as the treatment plancan be decided by the stage of tooth 
eruption and/or tooth formation.

With increase in number of feticides, it has become imperative for medical, dental and legal profession to 
depend on dental and oral structures as they not only follow a predictive pattern in- utero and after eruption 
but also is highly resistance. This paper intends to review the most commonly accepted and used method of 
age assessment in pre-natal, neonatal and early post-natal period.
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Introduction
Both diagnosis and treatment of paediatric patients 

require proper evaluation of growth and development of 
child which is rendered as most essential in pedodontics 
as well as in forensic medicine and dentistry. The result 
of orthodontic treatment depends on proper assessment 
of child’s maturational status, which ensures whether 
the patient’s pubertal growth spurt has been reached or 
competed. This need to be taken into consideration when 
the treatment plan is to be based on rate of craniofacial 
growth i.e. the time period and rate of extra-oral traction, 
utilization of myofunctional appliances, weather 
extraction or non-extraction, selecting and implementing 
orthodontic retention and mostly the proper time period 
for orthognathic surgery.1,2

The importance of chronological age has significant 
response in formation of laws and policies that depend on 
age as a marker, for physical and cognitive development 
of children.3A The bones and muscles of children 
has been showing a predictable path of development. 
According to various literatures it has been accepted that 
the changes in physical strength, dexterity, analytical 
behaviour and social competencies occur at different 
specific developmental stages of children4

The human foetal age estimation comes under great 
medicolegal consideration. It is always of paramount 
importance that the remains must be fresh so that the 
characteristics such as crown – heel length, weight, 
appearance of ossification centres specifically around 
ankles and knees and other variables could be utilised in 
making a sensible estimation of gestational period.

Sometimes at time of observation the remnants 
are disintegrated or skeletonised. In such cases the 
examination of developing teeth may not provide a 
reliable foetal age estimation.5-7

The data about dental development are mostly 
based on formative and developmental changes which 
are considered to be excellent age predictors from in-
utero until about early twenties. There are various 
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obserevedsequence such as proliferation of soft tissue, 
mineralizarion of histological sample, incremental 
pattern of enamel and dentine formation, tooth’s 
emergence into dental cavity and apical closure of the 
roots.

In 5th-6th week of intrauterine life the first sign of 
human teeth can be observed. With the formation of 
deciduous incisors the human dental development begins 
and it continues by the formation of first molar, canine 
and second molar. Then subsequently they are replaced 
by permanent teeth.8

The first and second deciduous mandibular molars 
start their soft tissue formation for crown during 12th 
week of intrauterine life. The initiation for calcification 
of mesiobuccal cusp of first molar begins at 15th week 
which is followed by mesiolingual cusps.9

Histological Method: Mineralisation starts from 
dentine and is followed by enamel. It is very sensitive 
to do a histological investigation during this time period 
and can need radiographic support. It is assumed that 
histologically it can be detected earlier than radiographs 
as it take more 12 weeks to be radiographically apparent. 
As, to become radiographically evident it requires 
sufficient amount of hard tissue deposition.10

Neonatal Line: The hard tissues that were formed 
prenatally are separated from the hard tissues formed 
postnatally by help of an incremental line. Those lines 
are considered to be important in differentiating between 
new born and still born babies after a few days of birth. 
The child need to be alive at least after 3 weeks of birth 
in order to visualise it using light microscopy, and if 
electron microscopy is being used then it can be noted 
1 or 2 days after child’s birth. False negative results can 
be produced during light microscopy as this marker is 
not evident.11

In summation to age much other medicolegal 
information such as foetal viability, whether it was born 
alive or it has other existencethose can be revealed while 
examining the developing foetal teeth. Life after birth 
is positively indicated by neonatal lines in enamel and 
dentine.12According to Tencate, the age determination 
of infants both during intrauterine life and some months 
after birth is made possible by examining the coronal 
dentine which is laid down at the rate of 4 micro m per 
day. Under light microscope the neonatal lines appears 
as straight line and under SEM it appears scalloped.13

Dry Weight of Teeth: As the tooth development 
is comparably less modified by nutritional deficiency 
and hormonal imbalance so, it can provide a better 
measure than skeletal development. Even when the other 
components of skeleton disintegrates teeth remains intact 
as it is the hardest calcified tissue.12 During fetal stage 
there is development of alldeciduous and first permanent 
molar. The fragments are small and those pieces can be 
simply lost. The calcified part of first permanent molar 
weighs 1mg at birth and is of a pinhead size. At 6 months 
of intrauterine life it weighs 60mg, at birth – 0.5g and at 
6-month infant it is approximated to be 1.8g. 10,14

Tooth Measurements: In forensic investigation 
to estimate the age at death, the emergence status of 
deciduous teeth has been generally used. The age 
estimation was found to be reliable in developing 
deciduous dentition with ±1 month difference in 
estimated and chronologic age .11The estimated 
exactness of age of developing deciduous teeth length 
is mostly higher than that of the permanent tooth the 
reason being increased changing rate of tooth length. 
Both microscopic and clinical measurement can be used 
for examination of human dentition. Age estimation by 
radiographic method is considered to be more practical 
because of the amount calcification and occlusal eruption 
in spite of some demerits.14-15

In accordance to various research the foetal and 
infant age estimation can be done by the mesio-distal 
(MD),bucco-lingual (BL),crown height (CH), crown 
thickness (CT) and root height (RH) measurement of a 
single central incisor, which develops the earliest among 
the deciduous dentition. 16,17Calcification and root 
formation are considered as two main stagesfor specific 
age determination. It is considered thatcrown thickness 
can be taken as an estimate until root formation starts 
and after root formation the height of the root can be 
measured alternatively to crown thickness. Central 
incisor’s root development starts at 44.45± 0-2 weeks. 
Thefoetal and infant age estimation is found to be 
accurate within 0-2 weeks.14,18

Regression formulas:

Age = 44.45 + 8.186 RH

For maxillary central incisors:

Age = 17.785 – 2.026 sex + 4.9788BL + 0.744 CT
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For mandibular central incisors:

Age = 20.703 – 3.293 sex + 5.40 BL + 1.671 CT

Conclusion
Today various guidelines have been put forth by 

forensic bodies, but still there is no standardization of 
these guidelines. Most of these guidelines undertake 
both general physical and dental method to come to 
adequate age estimation rather than depending on a 
single method.

According to medical opinion there are discrepancies 
between chronological and dental ages and that, “there 
is absolutely unanimity in the scientific literature 
that it is impossible to exactly determine a patient’s 
chronological age from dental radiographs”.14
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Abstract
Polymorphisms- finding differences has been the backbone of forensic investigation since decades and a 
radical shift in finding the same has been advanced with tooth prints. Microscopically structures of tooth 
show a vivid pattern of enamel rod end pattern which is distinctive among the individuals. This distinctive 
evolved physical features of human is of utmost significance in identification when accompanied with natural 
and/or manmade disaster. Few method like acid etching technique, Acetate peel technique and Automated 
biometrics are being used to observe the enamel rod end pattern. More studies are needed to evaluate the 
reliability and feasibility of the method with an intent to advance in the field of tooth prints in forensic 
science investigation.

The patterns of enamel rod ends are termed as tooth prints .The further study of the obtained prints is known 
as “Ameloglyphics (Amelo: Enamel, glyphic: Carvings)”. Tooth prints are exclusive to an individual tooth, 
the value of it as a tool in forensic science for personal identification lies in its imitation and perpetuity. 
These attribute should be encouraged to be studied more and put into use of forensic identification.
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Introduction
Forensic Investigations relies profoundly in 

human identification either in dead or alive condition. 
This is often accomplished by the use of keywords, 
physical tokens, snapshots, iris, finger prints, dental 
configurations, bite mark analysis, and more recently 
DNA analysis. But these method lack its applicability 
where the human bodies are totally decomposed or 
burnt, where only remnants of calcified tissues such 
as bone and teeth wreckages are evident. In such 
instances dental hard tissues obtain its relevance for 
investigation based on the condition of the deceased. 
The distinctiveness of the tooth prints could be of utmost 
worth in forensic science for personal identification.[1] 
The word “Ameloglyphics” means the study of enamel 
rods and patterns (amelo; enamel, glyphic; carvings). 

Tooth Print is the word used to describe these enamel rod 
end patterns. [2] Tooth consist of Enamel, dentin, pulp, 
and cementum of which enamel and dentin are highly 
calcified structures in the body that resist decomposition. 
After all other soft tissues and skeletal tissues have 
been destroyed by decay or incineration, teeth have the 
capacity to subsist its structural integrity. Thus human 
dentition is the appraised hard tissue analogue to finger 
prints (reliable tools only in a body obtained before 
decomposition or mutilation.[3] Dental identification 
can be of essential aid in comparative identification in 
cases of many manmade modern disasters. Very few 
studies have been found in the science databases which 
illustrates the contemporary evolution of tooth prints and 
its forensic implementation.[4-6]This review is intended 
to explore the method used to attain the tooth prints.

Enamel-Tooth Prints: It is proved that enamel 
is the most hard substance of the body. “Enamel is a 
product of ectoderm derived cells called ameloblasts.”[5]

Enamel prisms otherwise called as enamel rods are the 
basic structural unit of the enamel. Enamel does not alter 
or does it remain in close interaction with the cells which 
synthesize it; rather the ameloblasts retract away from 
erupted.[3]The growth of the enamel is a very compound 
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systematized progression, here the ameloblastshels in 
the laying down the enamel rods in a rippling and inter-
mingling pathway. Macroscopically, the incremental 
configuration of the enamel rods is displayed on surface 
of the tooth as perikymata, but in contrary compared 
to microscopically, assemblies of enamel rods course 
in matchlessroute, which differ from adjacent group of 
enamel rods and results in forming different patterns of 
enamel rod endings on tooth surface. These series of 
lines running in various directions forming various sub 
patterns which were unique to the individual tooth.[4] 
These patterns on the enamel surface are called as tooth 
prints, and the study of enamel rod end patterns on tooth 
surface is termed as ameloglyphics.

Orientation of Enamel Rods: The general 
orientation of the enamel rods is perpendicular to the 
dentin surface. In deciduous teeth, the enamel rods lie 
in a horizontal plane in the cervical and middle third. 
They gradually become more oblique in the incisal and 
occlusal third and are almost vertical in the incisal edge 
or the cusp tip.

In permanent teeth, the arrangement is similar to 
deciduous teeth in the occlusal and middle third; in 
the cervical third, the enamel rods show a rootward 
inclination or pass outward.

Methods Used in Recording Enamel Rod End 
Pattern: The enamel rod end patterns could be duplicated 
by various method such as using cellulose acetate paper, 
rubber base impression materials, and cellophane tape.[6]

According to Gupta et al. “enamel rod end patterns 
on tooth surface using cellophane tape and revealed 
that enamel rod end patterns seem to be unique to an 
individual; however, they not only found dissimilarities 
between different individuals, but also within the same 
individual.” [5]

According to Manjunath et al. “the efficacy of 
cellulose acetate film, cellophane tape, and light body 
rubber base impression material in recording enamel rod 
endings on tooth surface for personal identification and 
concluded that, the cellulose acetate film reproduced 
the complete and accurate enamel rod end patterns 
compared with cellophane tape and light body rubber-
base impression material.” [6]

Customary literature search on studies conducted on 
various pathological alteration of enamel surface (rod 
end) morphology such as in amelogenesisimperfecta, 

environmental enamel hypoplasia, etc., revealed limited 
results, with the exception of few studies on enamel 
caries.

According to Girish et al. “ascertaining the 
possibility of a correlation between enamel rod end 
patterns and occurrence of dental caries, which might 
help in identifying predisposition to dental caries. He 
found out that, no particular rod end pattern was found 
in teeth affected by dental caries. Also, no particular 
pattern was found to be unique to teeth not affected by 
dental caries.” [8]

According to Sha S K et al. “it was found that in 
comparison of tooth prints with that of the finger prints, 
this is composed of a single distinct pattern such as 
whorl, loop or arch. Whereas a tooth print is composed 
of combination of basic sub patterns.” [9]

In ameloglyphics, recording of enamel rod endings 
on tooth surface is proceeded using acid etchant, acetate 
peel technique, and automated biometrics as sequential 
steps for reproducing complete and accurate enamel rod 
end patterns for personal identification.[4]

1. Acid etching

2. Acetate peel technique

3. Automated biometrics.

Acid etching: The removal of surface mineral 
component in the rod and rod sheath is done by acid 
etching on the surface of enamel.

The removal of various superficial mineral 
components in the rod and rod sheath is done by the 
etching the surface of enamel. Along with the uneven 
dissolution of the surface of the enamel resulting in 
washing off of the smear layer occurs as the mineral 
density are different for the rods and rod sheath.

The consequence of acid etching on enamel 
depends on:

•	 Type of the acid that will be used

•	 Acid concentration

•	 Etching time

•	 Form of etchant

•	 Rinse time

•	 Whether enamel is instrumented before etching

•	 Chemical composition and condition of enamel.
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About 10% orthophosphoric acid in gel form is the 
most commonly used acid to condition the enamel for in 
vivo studies.

Three types of etch patterns can be obtained:

1. Predominant dissolution of prism cores

2. Predominant dissolution of prism peripheries

3. No prism structure is evident.

Peel technique: Peel technique is a mock-up of an 
enamel surface which is acid etched, i.e. made up on an 
acetate film.

The procedure of Peeling is a effortless, economical, 
and rapid way of making replicas of dental hard tissue 
surfaces. The peel-making technique was first established 
by Palaeobotanists to study the cellular structures of 
fossil plants and later taken up by palaeobotanists, 
carbonate petrologists, and paleontologists to study both 
the texture and structure of carbonate rocks and fossils.

Further modifications were done to study dental hard 
structures due to its unique mineralogical composition. 
The peel can be examined under microscope with the 
incident or transmitted light or with combinations of 
both and can be stored for posterity.

Biometric analysis: The word “biometrics” 
denotes to proof of identityprocedures which are based 
on detailed physical characteristics. This is a technology 
used for identification or authentication of a particular 
individual which converts a morphologic, biological or 
behavioural features in a digital value. When the patterns 
studied are consistently recognized and provide greater 
confidence, they are stated to as “positive identification.” 
Many such identification and verifications practices 
based on biometric – based analysis such as facial 
recognition, finger print analysis and iris scanning, 
have been in great use and demand these days with a 
consistently improving and refining in the automated 
software and systems are done, which have the potential 
to differentiate each individuals differently and reliably.

Unique identification of an single person based on 
biometric information should have certain desirable 
prerequisite characteristics: Extremelyexclusive to each 
individual, easily communicable, able to be acquired 
as un-intrusively as probable and identifiable by 
individualswithout much professional training.[10]

Figure 1: Acid etching technique

Figure 2: Photomicrography of acetate peel 
technique using verifinger standard SDK version 5

Figure 3: Photomicrography of biometric generation 
using verifinger standard SDK version 5

Discussion
Tooth Print has gained an incredible pace in personal 

identification especially after the deceased persons are 
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found to be associated with mass causality instances 
such as fire mishap, and other manmade disasters.[1] To 
support individual identification these tooth prints can 
aid to recreate human identity.[9]These end patterns of 
the Enamel rod are matchlessin an individual for each 
single tooth and will definitely be applicable as a mode 
of individual identification like in other identification 
method.

This technique is simple, inexpensive, and rapid 
method which can be performed by even a dental auxiliary 
staff. Usually, this method of personal identification 
can be included as adjunct antemortem dental records 
of soldiers,fire fighters, divers, jet pilots, and people 
who live or travel to politically unstable areas. With 
the passing time the individuals tooth print should be 
recorded as the undergoesmant physiological processes 
of wear and tear.[10]Comparing the two modalities of 
finger prints and tooth prints, this is composed of a single 
distinct pattern such as loop, whorl or arch. Whereas 
a tooth print is composed of combination of basic 
subpatterns.[3]Inter-individual comparison and Intra-
individual comparison of tooth prints are quite evident 
from the .Since almost every study is suggestive of 
uniqueness of enamel rod patterns both intra-and inter- 
individual similaritythis field of study need immediate 
attention of forensic science investigators for its leverage 
into the development of human identification in the 21st 
century.[2,4,6,9]

Some drawbacks in few of the study,[4,9] needs a 
notice. From the dentinoenamel junction the rods run 
to some extentmeandering course to the surface of the 
tooth and hardly run straight all the way through. Hence 
it would result in varying depths of the rod end pattern in 
the same tooth. Near the dentin-enamel junction the rods 
have a passageway and a key hole type of dimension in 
the surface of the enamel making an evident demarcation 
in varying depths. In conditions of loss of occlusal 
tooth structure i.e. attrition and loss of cervical tooth 
structure i.e. abrasion the different surface of the enamel 
loss occurs. And with the time and ageing these would 
further change the pattern of the enamel rods.

Conclusion
The significance of the pattern of the enamel rod 

end in recent days must be blended with various forms 
of human identification and there should be an analogue 
amongst the patterns in deciduous vs permanent 
dentition. It is common observation that teeth surfaces 

which are usually spared from any significant wear and 
tear, such as in routine tooth brushing, are maxillary and 
mandibularpremolars (especially the middle third of 
buccal surface). Future studies can be done taking these 
teeth surfaces for standard recording of ante-mortem 
documentation.

Moreover, the traversing of enamel rod never 
happens, the entire enamel distance in a linear pathway. 
In its place, they crosswise in a rippling and inter – 
twining route which has proven to provide a very high 
amount of tensile strength to the enamel. Through the 
entire route of enamel the thickness is not same it varies 
at different points. Therefore, hypothetically the pattern 
of enamel rod end wouldfluctuateat differentpits of the 
enamel. This needs to be substantiated byadditional in 
vitro analysis.

It must be remembered that adequate protection has 
to be provided for early remineralisation of the etched 
surface after recording the rod end pattern, without 
causing alteration of the surface morphology. Rather than 
using prophylactic polishing and remineralisation agents 
that may rub off the exposed rod ends it may be prudent 
to avoid any brushing but use demineralizing mouth 
rinses for a specific period of time. Although the tooth 
prints are exceptional to adistinct tooth, the value of it as 
a tool in forensic science for personal identification lies 
in its replica and lastingness. These two characteristics 
of the tooth prints need to be estimated by prospectively 
analysing a larger number of cohort.
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Abstract
Cytokines play a major role in pathogenesis of periodontal disease. These chemical mediators act as inter 
and intra-cellular signaling for stimulating various cells to carry out different range of functions. These 
cytokines also help in mediating inflammatory responses, stimulating development of certain immune cells 
and also aid in hematopoiesis of immune cells, macrophages and platelets. The intricate mechanism of cell – 
signaling through cytokines also forms the basis of pathogenesis of periodontal disease. Better understanding 
of various cytokines, its receptors and function could benefit us in designing therapeutic aids for prevention 
and management of periodontal disease.
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Introduction
Periodontitis is defined as chronic inflammatory 

disease, which is microbial in nature, affecting the 
supporting structures of the teeth and characterized by 
formation of periodontal pocket, loss of attachment and 
alveolar bone loss.1 The primary etiology of periodontal 
disease is microbial, primarily presence of bacteria and 
its noxious byproducts accumulated in form of plaque 
and calculus.2,3 The pathogenesis of periodontal disease 
and its initiation is thought to be bi-directional. The host 
response to this bacterial insult contribute to destruction 
of periodontium by formation of certain inflammatory 
mediators. These inflammatory mediators are released 
due to activation of leucocytes, and these are collectively 
termed as cytokines.

Cytokines can be defined as mediator molecules, 
which direct and regulate inflammation and wound 

healing. The term cytokine meaning the cell protein 
is reserved for molecules, which transmit information 
or signals from one cell to another. It is part of a 
fundamental cell-to-cell communication network.4 
cytokines are small soluble proteins produced by a cell 
that alters the behavior or properties of another cell, 
locally or systemically.5

Cytokines are considered as a diverse group of 
protein involved in inter-cellular signaling and take 
part in various biologic processes like wound healing, 
homeostasis etc. They are structurally dissimilar and 
genetically unique, with of molecular weight 6000-
60000kDa. Over 100s of cytokines have been identified 
so far. These mediators are released by endothelial 
lining cells, fibroblasts, neutrophils and lymphocytes 
(immune cells). They play a pivotal role in immune 
mechanism and regulate various inflammatory reactions. 
They also link the innate immune processes to adaptive 
one in our body immune system. Their mechanism of 
action is autocrine in nature, meaning it stimulates the 
same cells from which they are secreted. They also are 
known to stimulate other cells in proximity, owing to its 
paracrine effect. And also move freely in the circulation, 
and interact with immune cells at a farther distance from 
origin, suggesting its endocrine effect.6

10.5958/0973-9130.2019.00603.0
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Classification
The cytokines are classified into three types 

according to its mechanism of action by LINDHE as:

Proinflammatory cytokines e.g. IL1, IL6, TNF;

Chemotactic cytokines e.g. IL8; and

Lymphocyte signaling cytokines e.g. IL2, IFN, 
IL4, 5, 10 and 13.

Cytokine Receptors and Related Molecules
The mechanisms of action of the cytokines are 

mediated by presence of specific cell surface receptors.7 
These receptors are located on the cell wall surface of 
the cells to be upregulated. These receptors bind to the 
respective cytokines to upregulate the gene expression 
and mediate them to secrete desired product for a range 
of action. These receptors are structurally diverse and 
varied as cytokine molecules and formed of single or 
multiple chain moieties. The structural units of these 
receptors are chains of amino-acids. The largest receptor 
of cytokine super-family is 200 amino-acids long.

Basic model for cytokine action

Figure 1: “A demonstration model for cytokine 
activation of a cell. cytokine binds to its surface receptor 
on the cells and induces trimerization or polymerization 
of receptor polypeptides of the cell surface. This causes 
activation of intracellular signaling pathways (e.g. 
kinase cascades) resulting in the production of active 
transcription factors which migrate to the nucleus and 
bind to the enhancer region of gene, induced by that 
cytokine.”

Various Cytokines
Interleukin-1: IL-1 is a pleotropic, multi-functional 

cytokine, which plays a vital role in regulation of 
immune and inflammatory responses. They possess the 
ability to stimulate T-cells, osteoclasts, and lymphocytes 
by production of osteoclast activating factor and 
lymphocyte activating factors.8

Interleukin –1 is a very potent multifunctional 
cytokine that appears to be a central regulator of the 
inflammatory and immune responses. It is secreted 
by monocytes, macrophages, B-cells, fibroblasts, 
neutrophils, and epithelial cells. And their secretion is 
induced by bacterial lipopolysaccharides.

IL-1 synthesis is suppressed by several endogenous 
factors, such as Corticosteroids, Prostaglandins, 
Cytokines like IFN-α, IL-4. There are 2 forms of IL-1 
that have agonist activity, IL-1α, IL-1β, with a third 
ligand, IL-1 receptor agonist (IL-1ra) that functions as 
a competitive inhibitor. Two IL-1 receptors are found 
on the surface of the target cells, designated IL-1 
receptor-1 and IL-1 receptor 2. IL-1R1 mediates most of 
the responses to IL-1. And IL-1R2 functions as a decoy 
receptor.9

Figure 2: Mechanism of Periodontal tissue 
destruction by IL1

Interleukin-2: IL-2 (α andβ) was originally called 
T-cell growth factor because of its effect on mitogen 
or antigen activating T-cells and is known to play a 
general role in immune responses.10 IL-2 also stimulates 
macrophage functional activity, modulates natural killer 
function and induces natural killer proliferation. It is 
secreted by T helper cells and NK cells. The molecular 
wt of IL-2 is approximately 20,000 KD.

Interleukin-2 receptors: Three different forms of 
the human IL-2 receptors have been identified. These 
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receptors interact with IL-2 with characteristically 
different affinities, specifically high, intermediate and 
low affinities. The high affinity IL-2 receptors comprise 
at least two different IL-2 binding subunits termed IL-
2Rα and IL-2Rβ.11

Interleukin-3: IL-3 is considered to be a 
hematopoietic factor affecting multiple cell lineages.12 
IL-3 also known as burst-promoting factor, B- cells 
stimulating factor, hemopoietic cell growth factor and 
multi colony stimulating factor is produced primarily 
by activated helper T type I and II cells. This molecule 
stimulates the proliferation of neutrophils, macrophages, 
monocytes eosinophils, and platelets. It is secreted by 
T helper cells and Natural Killing cells. IL-3 acts as a 
link between the T- lymphocytes and mast cells of the 
immune system, and the hematopoietic system, which 
generates the granulocytes, platelet and phagocytes, 
which carry out repair and defense responses.

Interleukin-4: IL-4 originally called T-cell-derived 
B-cell growth factor (BCGF-1) because of its activation 
of B cells. Also called as migration inhibition factor. 
It is also play a role in the activation, proliferation and 
differentiation of B cells, T-cell growth, macrophage 
function, and growth of mast cells. IgE synthesis by 
B cells is also induced by IL-4. It is secreted by helper 
Tcells. Molecular weight lies between 15000 to 20000. 
Receptors for this cytokine found on T-cells, B-cells, 
mast cells, myeloid cells, fibroblasts, neuroblasts, 
stromal cells, endothelial cells and monocytes.13

Interleukin-5: Interleukin-5 is the name given to 
a lymphokine. Coffman and colleges found that IgA 
enhancing factor was IL-5 when the protein is sequenced. 
Metcalf used the term eosinophil colony stimulatory 
factor to describe this cytokine. Thus, initially known as 
B- cells growth and differentiation factor, IgA enhancing 
factor, eosinophil colony stimulating factor. IL-5 is 
heterogeneous glycoprotein with a molecular weight of 
40000- 50000. The major function of IL-5 in humans is 
to stimulate the production of eosinophils. IL-5 not only 
increases the number of eosinophils but also has been 
reported to increase their function.14

Interleukin-6: Interleukin-6 is a multi faceted 
cytokine secreted by various cells such as endothelial 
cells, monocytes or macrophages, activated T-cells, 
and fibroblasts. Formerly these molecules were known 
as B- cells stimulatory factor II, interferon B2 and 
plasmacytoma growth factor. Its effect on B cells is to 

promote growth and facilitate maturation of the B cells 
causing immunoglobulin secretion. IL-6 increases in 
sites of gingival inflammation and plays a role in bone 
resorption.15

Interleukin-7: IL-7 is secreted by bone marrow 
stromal cells, thymus and spleen. It was formerly known 
as lymphopoitin 1 based on its capacity to influence early 
lymphopoiesis. IL-7 enhances the function of mature 
activated lymphocytic cells, particularly those with 
cytotoxic activity. At higher concentrations, IL-7 also 
increases macrophage cytotoxic activity and induces 
cytokine secretion by monocytes.

Interleukin-8: Interleukin-8 is Chemotactic for 
neutrophils, increases their adherence to the endothelium. 
In general, these cytokines are produced by: Antigen 
stimulated T lymphocytes, Mononuclear phagocytes, 
endothelial and epithelial cells, and fibroblasts that have 
been activated by other cytokines or LPS. All members 
of this family stimulate leukocytes and contribute to 
inflammatory responses.16

Interleukin-9: Interleukin-9 is a heavily glycosylated 
polypeptide lymphokine with an apparent MW of 30000 
to 40000. It is secreted by IL-2 activated T-cells and 
Hodgkin’s lymphoma cells. It is a T cell growth factor, 
which acts in synergy with other cytokines.17

Interleukin-10: IL-10 is an 18000 MW protein that 
is produced late in the activation process by B cells, 
T-cells preferably Th2 and CD8 lineages, keratinocytes 
and monocytes. It was earlier considered as cytokine 
synthesis inhibitory factor (CISF) because of its ability to 
inhibit cytokine production by activated T-lymphocytes 
i.e., Th1 cells and NK cells. IL-10 inhibits the antigen 
presenting capacity of monocytes. IL-10 also synergies 
with other cytokines to stimulate proliferation of B 
cells and mucosal mast cells. Together with TGF beta it 
causes IgA production by B cells.18

Interleukin-11: Originally IL-11 was detected 
based on its ability to stimulate the proliferation of an 
IL-6 dependent mouse plasmacytoma cell line.

The ability of IL-11 to support the growth 
of such a plasmacytoma cell line suggest that 
cytokine may be removed in the establishment and 
maintenance of plasmacytomas in vivo and may play 
an important role in the tumorigenesis. It also plays a 
pivotal role in hematopoietic activity by stimulating 
megakaryocytopoiesis.19



1934  Indian Journal of Forensic Medicine & Toxicology, October-December 2019, Vol. 13, No. 4

Interleukin-12: It was originally called cytotoxic 
lymphocytes maturation factor (CLMF) or NK cell 
stimulatory factors. Its molecular wt about 35000 to 
40000. It is produced predominantly on activation 
by macrophages and Bcells. It’s synergistic activity 
with IL-2 induce IFN-γ. It suppresses Th2 dependent 
functions, such as the production of IL-4, IL-10, IgE 
antibodies. IL-12 also induces the production of GM-
CSF, TNF, IL-16, IL-2. It is also a key factor in Th1 
cells development, aiding both in their proliferation and 
differentiation.20

Interleukin-13: The marked structural homology 
between IL-4 and IL-13 and the close juxtaposition 
of their genes on the chromosome suggest that gene 
duplication occurred. Th2 cells express the secretion of 
IL-13 and regulates B cell and monocytic activity.21

Interleukin-14: IL-14 is a 50-60 KD glycosylated 
cytokine otherwise known as the high mol wt B cell 
growth factor. IL-14 assists development of B-cells. 
IL-14 activates proliferation of primed B cells and also 
owing to its anti-inflammatory role, tries to inhibit the 
synthesis of immunoglobulin. It participates mainly in 
secondary humoral immune responses. It is secreted by 
follicular dendritic cells and T cells.

Interleukin-15: IL-15 is widely expressed in 
kidney, lung, liver, heart and bone marrow stroma. 
It is produced most abundantly by epithelial cells and 
monocytes, but not by T lymphocytes. It functions as 
a signal from non lymphoid cells for generating T cell 
dependent immune responses.22

Interleukin-16: IL-16 which was previously 
known as lymphocyte chemoattractant factor (LCF) is 
produced by lymphocyte and induces the directional 
migration of CD4+ T cells, eosinophils and monocytes. 
The chemoattractant effect of LCF is blocked by anti 
CD4 Fab fragments suggesting that CD4 or CD4 related 
molecules are required for the effects of LCF on target 
cells.23

Interferons: Interferons have been divided into 
two types: Type I a viral interferon has been further 
divided into alpha and beta subcategories. Type II or 
immune interferon is referred to as gamma interferon. 
IFN-alpha is leukocyte derived where as IFN-beta 
is derived from fibroblasts. IFN-gamma is however 
derived from stimulated T cells of both CD4+ and CD8+ 
lineage. Both IFN- α and β are characterized by their 
antiviral activity, IFN γ appears to be more integrated 

part of the immune system. IFN γ is stimulated by IL-2 
has a molecular wt of 35 –70 KD and in addition to its 
antiviral activity appears to have an important role in the 
stimulation of cytotoxic T cells and NK cells activity. It 
also plays an important role in B-cells differentiation and 
in production of Igs under some conditions.24

Tumor necrosis factor: TNF is a principal 
mediator in the host inflammatory response. The main 
cell type secreting TNF is the mononuclear phagocyte. 
The main stimulus for release is the Lipopolysaccharide 
of bacterial cell walls. There are two structurally and 
functionally similar forms of TNF α and β but they 
differ biochemically. TNF α is 17 KD is derived from 
stimulated macrophages and appears to have significant 
stimulatory activity on the cytoxic T lymphocytes (CTL) 
responsible for lysing tumor or virally infected cells. 
TNF-β is a 25 KD glycoprotein derived from activated 
T cells with a 28% homology to TNF-α . β Form is 
occasionally known as lymphotoxin these virtually 
have similar actions, which includes CTL stimulation, 
osteoclast activation of PMNLs and antiviral activity.25 
TNF also appears however to act synergistically with 
cytokines and induces release of IL-1.

Chemokines: Chemokines stimulate leukocytic 
recruitment and have a low molecular weight of 
7-14 KDa. Chemokines belong to the group of pro-
inflammatory mediators, and primarily induced by 
Interleukin –1 or TNF. chemokine activity leads to 
activation of host defense mechanisms and stimulates 
the initial events of wound healing.26

There are two major subfamilies of chemokines 
based upon the portion of cystine residues i.e. CXC and 
CC. The CXC family members also known as the alpha 
Chemokines. They primarily stimulate neutrophils. C 
Chemokines are also known as the beta Chemokines. 
They stimulate Basophiles, eosinophils, T-lymphocytes 
and NK cells.

Conclusion
Cytokines play a vital role and constitute the integral 

component of pro-inflammatory response to periodontal 
bacterial insult. These chemical mediators also 
maintain physiologic homeostasis of the periodontium. 
Regulating these cytokines could aid in therapeutics for 
treating various periodontal diseases and preventing over 
production which could result in pathological changes.
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Abstract
Saliva has recently been widely used in all fields on science with expanded applicability and usage. Various 
technologies have also been developed to fully utilize this potential wonder fluid as ‘Liquid biopsy’ aiding 
in diagnosis, maintenance and follow up of treatment. In forensics various biological samples are used 
by the experts to solve the unsolved and get answers for plethora of questions. Saliva being a complex 
biological fluid representing the general health and identity of the individual has off late being researched 
and employed in forensic investigations due to its ease of availability and its important feature of giving 
the data in both wet and dry state. This review will emphasis on the various aspects of saliva to be used as 
potential tool in forensics.

Keywords: Saliva, Forensic Odontology, Biomarkers.

secretion can reflect the time of crime based on half-
life, metabolism and byproducts.2 Enhanced advent in 
serological analysis has now been improved to isolate 
and analyse even from dried saliva stains acquired from 
marks and prints from the crime scene or disaster area.3

Even though forensic odontology has become quite 
popular but its implementation is still not mandate 
and uniform. There come many scenarios when DNA 
sample of the suspect is not available or there lacks 
availability of comparative DNA to deduce, in such 
cases saliva could play very crucial role in sketching the 
biological attribute to determine age, gender as well as 
other personal aspects of the individual for identifying 
by reconstructing.4

Study of microbiomes, primary commensal 
microbial DNA and RNA, X and Y-chromosomes, 
archived salivary biomarkers from collected sample 
can provide indispensable information about suspect 
in terms of lifestyle, surroundings and inhabitants, 
medical conditions if any thus assisting in forensic 
investigations.5, 6

Method of saliva sample collection: There are 
primary two ways of collection.7

(a) Single swab technique: This is the classical method 
used most commonly in which a single cotton swab 
(wet) or filter paper (wet) used to recover saliva 
from the surface.

Introduction
“Forensic odontology” is term derived from Latin, 

meaning colloquy where legal matters are discussed 
with aim of deriving identity and characterizing. The 
common sources used in the forensics differs depending 
on the scenarios but mostly these are remains of bone, 
teeth, saliva, tissue, blood, prints of lip, palm, tongue etc.1

With growing technologies, this complex fluid saliva 
has attracted researchers from every arena especially 
from the forensic odontology which could be attributed 
to its simplicity of collection, ease in handling and most 
importantly it reflects the composition of plasma. The 
whole saliva represents a mixture of secretions of major 
and minor salivary glands, gingival crevicular fluid, 
exfoliated epithelial cells, microorganisms, and various 
other environmentally exposed minerals and ions. 
Salivanomics play an irreplaceable role in identifying 
heavy metal poisoning by disclosing ionic imbalance 
and also in certain cases of drug poisoning in which 
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(b) Double swab technique: This is quite similar to the 
classical single swab technique but only difference 
is that it is followed by sample collection by dry 
cotton swab. This proposed method by Sweet et al 
ensures fetching of more saliva permitting larger 
amount of DNA than previous method.

In many homicides and criminal cases, its difficult to 
obtain satisfactorily bite mark or lip prints, in those cases 
dried saliva samples comes to rescue in investigation. 
Also it is helpful as these are mostly found on inanimate 
objects which are directly processed. Various method of 
detection are available each having their own set of pros 
and cons with variable sensitivity. It includes 8, 9

•	 chemicals and enzymes like alkaline phosphatase, 
starch, amylase

•	 nitrate and thiocyanate-based salts

•	 lasers and ultraviolate light, argon ion laser, quartz 
arch tube

•	 fluorescent spectroscopy which is claimed to have 
the higher sensitivity in comparison to other method 
in detecting sample of dry saliva in skin.

The basic workup plan for reconstructing biological 
profile of individual using saliva as forensic tool are 
mainly categorized into: 6, 10

1. Comparative Identification: cases in which the 
suspect is known and it merely involves processing, 
analyzing and comparing the dried saliva sample 
obtained from the scene by comparing the human 
DNA, somewhat similar of finger printing.

2. Reconstructive Identification: this is quite a 
tricky task as the suspect is unknown and efforts 
are intended to narrow the search by using saliva 
as “signature” of the individual. This includes 
building of profile by studying the characteristics 
and components of saliva indicative of health status, 
life style, habitant, habits, besides age and gender.

Salivary Microbiome: It deals with identification 
and quantification of microbes present in saliva 
including commensals and pathogens. Previous reported 
data suggested that usually Streptococcus, Neisseria, 
Prevotella, Hemophilus, Veillonella, Porphyromonas, 
Rothia and Fusobacterium constitute 70% of the salivary 
population.11

Factors influencing the configuration of salivary 
microbiome are age, circadian rhythms, eating habits, 

presence of pets, smoking or tobacco chewing habits 
etc. Quite often the co-dependent share same commensal 
microorganisms, hence the examination of sample 
obtained from the crime site could match the close 
confederate. 12

Dwelling into relating literature revealed that 
examination of sample obtained in cases of bite 
marks could significantly and specifically correlate 
to streptococcal DNA found in saliva, where human 
DNA was not available or questionable. However, 
this also needs the careful collection of the sample 
and its appropriate processing to derive the results 
by comparisons and aid in forensic investigation in 
individualization.13,14

1. Sequencing and Mapping: Different water 
sources, eating habits, soil compositions, oral 
hygiene measures, climate, temperature and history 
of epidemic or endemic disease are known to affect 
the different geographical locations of 16s rRNA 
sequences which indirectly exhibit dissimilarity 
in composition and functioning of microbial 
assembly.16s rRNA sequencing of microbiome 
from saliva has been shown to have significant 
association with ethinicity.15

2. Time Interval: Resident microbiome of saliva, gut, 
bones and skin have been widely studied to evaluate 
effect of time elapsed since death. This not only 
can provide data for bacterial taxonomy but also 
helpful in estimating the time of death and grade the 
degeneration process. 16

3. Personal Identification: Saliva from the bite marks 
or tongue marks in cases of sexual assault obtained 
from the body of victim leads us to constructing 
microbial fingerprints with metagenomic tags. This 
could easily be linked to the suspect of the crime. 
The DNA of microbes from saliva carry their 
ancestral genomic identity which concomitantly 
refers to ethnicity of the suspect. Acquisition and 
colonization of microorganism is well studied and 
documented, also the stability of the association 
and changes as per different age group also assist 
in solving the mystery. 17 It is also important to note 
that bacterial DNA sustain longer than human DNA 
making it feasible and valuable for forensic team to 
collect, process and analyse. 5

4. Sex Determination: It is well established and 
widely used method since long for using saliva 
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samples for determination of sex the suspect by 
analyzing exfoliated buccal epithelial cells, presence 
of Barr bodies in females and F-bodies in males, 
estimation of level of hormones and comparisons of 
relative ratios of testosterone and 17B estradiol by 
radioimmunoassay. 9

Salivary Biomarkers: Proteomic and genomic 
component of saliva is indicative of systemic illnesses, 
oral diseases, detection, malignancies, anaemia, traces 
of vitamin and ions. Hence discernment of these 
markers is widely being used in every field of science 
and medicine. Salivary flow and composition are getting 
affected by drugs like antidepressants, antihypertensives, 
anxiolytics, alcohol consumption etc. 10

In cases of drug abuse most commonly acquired 
biological sample to be examined used to be urine 
since it was acceptable and also non-invasive method 
of acquiring. However there has been recurring reports 
of adulteration and manipulation of urine samples 
during handling and before processing, thus leading to 
inconclusive reporting. 18

Marijuana remains detectable in saliva for at least 
4hrs. Drug concentration in saliva usually is indicative 
of free fraction of drug. This can be analysed by gas 
chromatography, enzyme immunoassay, and mass 
spectrophometry as described by Peel et al 1984. This 
method has proven to be specific as well as sensitive 
and accompaniment to serological analysis of bite 
marks for identification. Radioimmunoassay has been 
used by other investigators for detecting phenobarbitol, 
amphetamine and morphine in saliva. 19

A non- instrumental immunodiagnostic assay has 
been introduced in Germany by the name ‘Drugwipe’ 
for detection of drugs on surfaces. It is in form of test 
strip which can be used to test sweat and saliva for 
testing separate drugs available for opiates, cocaine, 
cannabinoids and the amphetamine group. 20

Non –Human Bite Mark Analysis: Presence of 
salivary immunoglobulin A for identification of species 
using monoclonal antibody in stains remains valid up to 
16 months. Other lesser known techniques are crossover 
electrophoresis and double gel diffusion techniques 
used for analysis of bite marks of animals. However 
evolutionary interlinkage between the genera of species 
have been used in certain times by comparisons of DNA 
samples retrieved. 21

Conclusion
For long teeth and its components have been used in 

various ways for profiling and identification of individuals 
by gender and age. This area has further widened with 
use of oral fluids and analysis of its constituents enables 
us for better and detailed biological profile with more 
specificity and predictability. This front line can be 
more advanced with development of precise yet simple 
techniques of collection and enhanced sturdy storage 
method. Furthermore, banking of oral microbiome 
and salivary biomarker for different geological for 
comparative analysis for individual profiling.
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