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ABSTRACT
Background: Hepatitis B virus (HBV) infection is a major global health problem in the worldwide that associated with significant mor-
bidity and mortality in cardiac surgery. The available data on HBV distribution and genotyping of HBV are very heterogeneous. Therefore 
in this study, we tried to indicate the prevalence of HBV infections in cardiac catheterization patients referred to health centers in the 
north of Iran and identified the HBV genotypes using polymerase chain reaction (PCR). Methods: In this cross-sectional study, we 
studied 2650 patients who underwent selective coronary artery angiography and coronary artery bypass grafting in Mazandaran heart 
center, Sari, Iran from 2011 to 2013. All serum samples were examined to detect HBsAg by ELISA test. HBV-DNA was extracted from 
HBsAg positive samples using Mini Elute Kit from Qiagen and determined the genotypes of HBV by PCR using the Master Mix kit with 
Taq-DNA polymerase enzyme and with type of specific primers. All samples were examined in the virology laboratory of Sari Medical 
School. Results: The mean age of patients was 59.7±10.9 (range, 20 to 81) year that 1590 (60%) patients were male and 1060 (40%) were 
female. Seventeen cases (0.08 %) were found with hepatitis B virus infection, and the highest rates of infection were reported among those 
aged 40–60 years old in this study. We found genotype D the predominant type in this study. Conclusion: This study indicates that the 
prevalence of HBV endemicity in the north of Iran is low and genotype D is the only genotype in patients infected with HBV.
Key words: Hepatitis B virus, Acute Hepatitis, Genotype of HBV, PCR.

1. INTRODUCTION
The acute and chronic consequence of Hepatitis B vi-

rus (HBV) infection is the major public health problem 
worldwide. It can cause liver diseases including chronic 
hepatitis, cirrhosis and hepatocellular carcinoma (1, 2). 
The HBV, is highly contagious and relatively easy to trans-
mit by blood-to-blood contact, during birth, unprotected 
sex, and by sharing needles in the tropics. It is estimated 
that one third of the world population have been infected 
by HBV and more than 350 million of people live with 
chronic infection of these; and nearly one million peo-
ple die annually from complications of chronic hepatitis 
B (3-4). Throughout the world, carrier variability rate for 
hepatitis B infection is estimated to be 0.1% to 20% (5), 
with regions classified as having low (<2%), intermediate 
(2-7%) and high (>8%) endemicity. In Iran, it is estimated 

that almost 35% of population have been exposed to HBV 
and the endemicity is at intermediate level, with a carrier 
rated 3% (6). It was reported that HBV infection indicates 
an intermediate rate in this country and the distribution 
of carrier rate of HBV infection in varies different prov-
inces of Iran (1.3% to 6.3%) (7). After HBV vaccination 
program, Iran can be considered as one of the countries 
with low HBV infection endemicity (8). HBV screening of 
all patients undergoing invasive cardiac procedures can 
minimize the risk of transmission from one patient to an-
other and also to the catheterization laboratory person-
nel. In patients with a positive result, proper precautions 
can be taken and the entire material used for cardiac cath-
eterization can be discarded (9).

The HBV belongs to hepadnaviridae family and is an 
enveloped, double-stranded DNA genome of approxi-
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mately 3200 bass pairs. So far, ten HBV genotypes (A-J) 
and multiple subtypes have been identified (10-16) and 
the genotypes of HBV have distinct geographical distri-
bution of the world (17-19). The study was showed that 
Turkish patients with chronic hepatitis B infection indi-
cated very little genotypic heterogeneity. Genotype D of 
HBV represented that almost the whole Turkish patient 
population were infected with HBV (20, 21). In Pakistan, 
genotype D was the predominant type found in 128 (64%) 
patients followed by A in 47 (23%) and mixed A/D in 26 
(13%) cases (22). A study was reported that 65.34% were 
classified into genotype D, 26.73% were of genotype B 
while 4.95% had genotype A. So in 2.98% samples, mul-
tiple genotypes were detected (genotype A+B; 1.98% 
and genotypes B+D; 1%) (23). In India, HBV genotype D 
was the most predominant (56.0%) genotype followed by 
HBV genotype C (23.4%) and HBV genotype A (20.6%) 
(24). The study demonstrated that genotype D (35.67%) 
is the predominant genotype circulating in Afghan pop-
ulation and followed by genotype C (32.16%), genotype 
A (19.30%), and genotype B (7.02%) (25). In Iran, Geno-
type D of HBV made almost the whole patient population 
infected with HBV in different clinical forms (26-30). In 
the north of lran, genotype D was found in 93% of HBV 
positive patients followed by genotype B in 7% of HBV 
positive patients (31). In Kermansha province, genotype 
D was found in 98.8% of HBV positive patients followed 
by genotype B in 1.2% of HBV positive patients (32). The 
distribution of HBV genotypes may guide us in determin-
ing the disease burden. HBV genotypes have been shown 
to differ with regard to prognosis, clinical outcomes and 
antiviral responses (33, 34). So, it is important to recog-
nize the epidemiology of HBV genotyping as well and 
respond to this question: Is necessary, routine screening 
performed for hepatitis B in patients undergoing cardiac 
catheterization? The available data of the prevalence of 
HBV infection and the genotype of HBV in Iran are very 
heterogeneous. Therefore, this study was designed to de-
termine and analyze the distribution of HBV infections 
in cardiac catheterization patients referred to the health 
centers in the north of lran and identified the HBV gen-
otypes applying polymerase chain reaction (PCR) during 
2011-2013.

2.	MATERIALS AND METHODS
In this cross-sectional study, during 2010- 2013, serum 

samples were collected from 2560 patients who refereed 
to Mazandaran heart center ,Sari, Iran. Centrifuged and 
separated plasmas were immediately stored at -80°C. All 
samples had elevated serum aminotransferases a positive 
test for anti- HBsAg using enzyme linked immunosorbent 
assay (ELISA), and determined genotypes of HBV based 
using DNA extraction kit and appropriate protocol. A 
question was used to collect some information including 
the patients age, gender, employment status, and place of 
residence. These data were analyzed using descriptive sta-
tistics and SPSS V.19 and Chi-square test.

2.1. DNA extraction
DNA extraction from plasma samples was done us-

ing Mini EluteKit (Qiagen) and appropriate protocol. 
HBV was isolated from serum on following procedures; 

200plasma of patients with 200 AL Buffer (Lyses Buffer) 
mixed for 15 seconds by vortex and incubated at 65°C for 
15 minutes and then centrifuged quickly. Afterwards 250 
Ethanol (96%-100%) was added and mixed for 15 seconds 
by vortex and incubated at room temperature, which was 
then added to QIAMP Mini Elute. Samples were cen-
trifuged for one minute at 8000 revolutions per minute 
after finishing centrifuge, overlaid fluid separated and 
added in to the Sam volume. Next, tube content remained 
solution was washed with 500of AW1 Buffer and centri-
fuged for one minute at 8000 revolutions per minute and 
discharged overlaid fluid, and washed with 500of AW2 
Buffer and then washed with 500of Ethanol 96%-100%. 
Sample tubes were centrifuged again for one minute at 
8000 revolutions per minute and incubate for 3 minutes 
at 65°C for drying. Finally, the pellet was re-suspended in 
50 sterile distilled water and DNA quantification was de-
termined using a spectrophotometer and resulted residue 
was solved for next stages. All samples were examined in 
the virology laboratory of Sari Medical School.

2.2. PCR Test
Plasma samples from HBsAg positive were confirmed 

for the presence of HBV nucleic acid and determined the 
genotypes of HBV genome. Total DNA was isolated from 
serum samples and PCR-Test was done using special Kit 
and according to special protocol with individual primers. 
All steps of preparing relational mix over ice resells have 
been performed and primers, after diluting, were stored 
in -2o”c. Examination method summarized as follow: To 
make Master Mix 3%:1075 ,.U distilled water, dNTP 30)ll, 
PCR Buffer lOX 150)ll and MgCl2 90,.U. 11.5,.U of above 
reaction was mixed with 0.2 ,.U of Taq DNA polymerase, 
40 pmol of each forward and reverse primers, 4ng of DNA 
sample and added dH20 that final reaction volume was 20 
,.U. The samples were placed into the Eppendorf Master 
Cycler PCR machine and amplified. PCR program for am-
plification consisted of95°C for 5 minutes, followed by 35 
cycles of94°C for 1 minute, 58.5°C for 1 minute and 72°C 
for 1 minute and finally, followed by 72°C for 10 minute.

2.3. Gel Electrophoresis
Agarose gel electrophoresis is an easy way to separate 

and visualize DNA fragments by their sizes. It is a com-
mon diagnostic procedure used in molecular biological 
labs. We use 1.5% Agarose gel loaded the DNA fragment 
from samples then they were separated by size. This is a 
graphic representation of an Agarose gel made by “run-
ning” DNA molecular weight markers. These gels were 
visualized on a UV analyzer by staining the DNA with 
a fluorescent dye (Ethidium bromide which is very car-
cinogenic). The DNA molecular weight marker is a set of 
DNA fragments of known molecular sizes that are used as 
a standard to determine the sizes of fragments.

3.	RESULTS
During study period, we studied 2650 cardiac catheter-

ization patients attending Mazandaran Heart Center in 
the North of Iran (Mazandaran province) from 2011 to 
2013 were studied. The mean age of patients was 59.7±10.9 
(range, 20 to 81) year that 1590 (60%) patients were male 
and 1060 (40%) was female. We found no patients with 
chronic hepatitis or had acute hepatitis. Among the pa-
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tients 89% were married and 11% were single. All 
samples had elevated serum aminotransferases a 
positive test for anti- HBsAg using enzyme linked 
immunosorbent assay (ELISA) using HBsAb and 
appropriate protocol, and determined genotypes of 
HBV based using DNA extraction kit and appropri-
ate protocol. Genotyping was done using restriction 
fragment length polymorphism of HBV DNA posi-
tive serum samples. All of these HBV-DNA positive 
patients were infected with genotype of HBV-D. In 
this study, 17 cases (0.08 %) were found with hepati-
tis B virus infection, and the highest rates of infection 
were reported among the 40-60 years old population. 
There was no significant relation between HBV gen-
otypes and gender, disease and age group (Table 1).

HBV-DNA was extracted from HBsAg positive 
samples using Mini Elute Kit from Qiagen and de-
termined the genotypes of HBV by PCR using the 
Master Mix kit with Taq-DNA polymerase enzyme 
and with type of specific primers. All samples were 
examined in the virology laboratory of Sari Medical 
School. We found that the genotype D of HBV was 
the only genotype in the HBsAg positive patients in this 
study (Figure 1).

The electrophoresis pattern of HBV genotyping prod-
ucts were done by PCR using genotype specific primers. 
M is 100 bp marker, 1-4 are HBV positive samples, 5 and 
6 are control positive samples.

4.	DISCUSSION
The carrier variability rate for hepatitis B infection is 

estimated to be 0.1% to 20% throughout the world (5). 
In the Middle East, it has been repot1ed that HBV infec-
tion is an intermediate rate, varying between 2% and 7% 
in different countries (35). In blood donors, this rate was 
0.8 %in Iran (36), 4% in Pakistan (37), 1.1-3.5 %in Kuwait 
(38), 4.19 %in Turkey (39) and 1.9% in Saudi Arabia (40). 
It was reported that the HBV infection indicates an inter-
mediate rate in this country and the distribution of carrier 
rate of HBV infection in the different provinces of Iran 
was shown to be different (1.3% to 6.3%) (7). After HBV 
vaccination program, Iran can be considered as one of the 

countries with low HBV infection endemicity (8). Our re-
sults showed that the prevalence of HBV was 8 of cases in 
1000 patients (%0.8), which highlights the value of HBV 
vaccination program. It can be concluded that, HBsAg 
rate among blood donors in Iran is still less in comparison 
with other neighboring countries of lran.

At present, HBV has been classified into ten different 
genotypes (A-J) and multiple subtypes by genome se-
quencing of HBV strains (10-16). Genotypes of HBV have 
different geographic distribution in the world (41, 42). In 
this study, we found the genotype D of HBV in all HBsAg 
positive patients. Same to our study, it has been shown 
the HBV genotype D is distributed worldwide, and has 
been reported frequently (23-26, 43). Some studies from 
different part of lran have reported that the genotype D 
is the only detectable genotype in the different clinical 
forms of HBV infection, including carriers HBV, chronic 
liver disease and cirrhosis (26-30) that is the same as our 
results. But, in the north of Iran, genotype D was found 
in 93% of HBV positive patients followed by genotype 
Bin 7% (31), and in another study, genotype D was found 
in 98.8% of HBV positive patients followed by genotype 
Bin 1.2% (32), that was different from our result because 
we found the genotype D of HBV in all samples of this 
study. It has been reported that the distribution of HBV 
genotypes was not just one genotype but some samples 
were mixed. It has been reported that 62.2% were found 
genotype D, 13% were found genotype A and 12%. :Mixed 
genotype D+A was found in 12% of acute patients, 5.6% 
of chronic patients and 5.6% of carriers (43), 85.1% were 
genotyped as type D/E, 4.4% were genotyped as type A, 
1.4% were genotyped as type C, and 0.7% were genotyped 
as type F (44) and other study was indicated the HBV 
genotype frequencies were: B, 57.9%; C, 16.0%; and BC, 
26.1% (45). A study conducted among injecting drug users 
showed that the presence of genotype Din 62%, genotype 
A in 9% while 29% individuals were found to be infected 
with a mixture of genotype A and D (46). Genotypes A 
and D were most prevalent in co-infected patients with 

HBV (+) HBV (-) Total P value

Gender
Female 10 (%0.9) 1050 (99.1%) 1060 (100%) 0.664

Male 12 (%0.8) 1578 (99.2%) 1590 (100%)

Age 
group

<40 0 (0.0%) 40 (100%) 40 (100%) 0.718

40-60 15 (%0.9) 1613 (99.1%) 1628 (100%)

>60 7 (%0.7) 975 (99.3%) 982 (100%)

Em-
ployed

Self em-
ployed 8 (%0.8) 1087 (99.3%) 1095 (100%) 0. 797

Farmer 6(%1.1) 524 (98.9%) 530 (100%)

House 
keeper 8(%0.8) 982 (99.2%) 990 (100%)

Un-Em-
ployed 0 (0.0%) 35 (100%) 35 (100%)

Living 
place

Urban 13(%0.6) 1917 99.4% 1930 (100%) 0.718

Rural 9(%1.2) 711 (98.8%) 720 (100%)

Table 1. Distribution of HBV according to gender, age group, employed 
and living place. 

Figure 1. Distribution of HBV-D genotype in patients who referred to Mazandaran Heart Center 
during 2011-2013. 
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PCR using genotype specific primers. M is 100 bp marker, 1-4 are HBV 

positive samples, 5 and 6 are control positive samples. 
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Figure 1. Distribution of HBV-D genotype in patients who re-
ferred to Mazandaran Heart Center during 2011-2013.
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HlV and HBV and so, HBV subtype A was present among 
three-fourth of patients infected through sexual contact, 
whereas the same percentage of subtype D was isolated 
among injection drug users (47).

HBV genotyping may guide us in selection of the dura-
tion and type of antiviral therapy and to predict the like-
lihood of sustained HBV clearance after therapy. It seems 
that there are different types of HBV genotypes in different 
parts of countries, due to wide range of geographical dis-
tribution and influence of the neighbors in the abundance 
of different types of HBV genotypes. Furthermore, factors 
such as repeated blood transfusion and treatment of the 
patients also can be some of the most important criteria 
which can cause this wide range of different genotypes. 
In conclusion, this research describes HBV genotyping 
in studied patients infected with HBV. This preliminary 
report describes that the genotype D is not the only gen-
otype in the patients with HBsAg, which is different from 
other studies. Thus, further studies are needed to achieve 
the confirmation and so to determine the distribution of 
genotype of HBV subtype in patients with HBV positive.
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ABSTRACT
Introduction: Lead toxicity is a serious health threat, especially in developing countries due to environmental pollution. It was thus 
aimed to investigate correlation between blood lead level and concentration level of hemoglobin in the blood of children involved in 
research. Material and methods: The research included 250 children of which 31(12.4%) kindergarten children, 166 (66.4%) of primary 
school pupils in Mitrovica and 53(21.2%) of primary school pupils in Shtime as control group. From the 250 children included in the sur-
vey 129 or 51.6% were female children and 48.4% male children. Children were selected randomly, while tests for concentration of Pb and 
blood hemoglobin were done at the National Institute of Public Health. Results: The average value of blood lead level of Mitrovica pupils 
was 2.4 μg/dL (SD±1.9μg/dL), range 0.5 to 16.3μg/dL. The average value of blood lead level of Shtime pupils was 2.3μg/dL (SD±0.7μg/
dL), range 1.2 to 5.2 μg/dL with no statistical difference (P = 0.191). The average value of blood lead level in kindergarten children of Mi-
trovica was 3.8μg/dL (SD±1.3μg/dL), range 2.2 to 7.7μg/dL with significant difference between the average values ​​of blood lead levels of 
pupils and kindergarten children of Mitrovica (P <0.0001). The average value of hemoglobin in the pupils of Mitrovica was 14.0g/dL(SD± 
3.7g/dL), range 9.4 to 25.6 g/dL. The average value of hemoglobin to pupils of Shtime was 11.4g/dl(SD±0.8 g/dl), range 9.2 to 13.0 g/dl 
with significant difference between mean values ​​of hemoglobin pupils of Mitrovica and Shtime (U ‘= 6440.0, P <0.0001). With Spearman 
correlation is found significant correlation of a medium scale (r = -0.305, df = 248, p <0.0001) between blood lead levels and hemoglobin 
level in the blood.
Key words: Blood lead level, Blood hemoglobin, Correlation.

1.	 INTRODUCTION
Lead exposure in children has received increasing atten-

tion from scientists and public health institutions world-
wide.(1). There are many publications and information 
available concerning the effects of lead on human health. 
In fact, the toxic effects of lead have been known for cen-
turies, but it has been discovered in recent decades, that 
the levels of exposure although to levels of lead in the 
blood (<20μg/dL) are associated with negative effects in 
the body, are concerning (2, 3). In terms of public health, 
the issue of lead is an inevitable topic because the effects 
of lead are very harmful and toxic to our health. Lead has 
toxic effects in our brain, blood and kidneys. Children 
are the most vulnerable age group for exposure, because 
the exposure to high lead levels causes the impairment to 
their intellectual development.

Use of lead dating from ancient time. Lead is found nat-
urally in the earth’s crust composition. However, most of 
the high levels found in the environment coming from 
human activities. Environmental levels of lead have risen 

more than 1000 times over the past three centuries as a 
result of industrial development where the use of lead is 
present (4).

At lower levels of exposure, which cause no obvious 
symptoms and that previously were considered safe, lead 
is now known to produce a spectrum of injury across 
multiple body systems. In particular, lead affects brain 
development in children, resulting in reduced IQ, behav-
ioral changes such as shortening of attention span and 
increased antisocial behavior and reduced educational 
attainment. These effects are believed to be irreversible. 
Adults are at increased risk of kidney disease and raised 
blood pressure. CDC actually recognize <10μg/dL even 
less as it possible (2).

Kosovo is landlocked and possesses many mineral re-
sources, mainly coal, lead, zinc, chromium, and silver. 
Current industrial activity and a legacy of former prac-
tices have heavy health and environmental impacts and 
generate economic losses (5, 6, 7). These environmental 
issues relate to air pollution, lead and other contamina-
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