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Today, chronicvird hepatitisis congdered as a public hedth problemintheworld. Totaly,
5% of the world population, espedidly in Asia and Africa suffer from this problem. The
prevdence of acute hepditisin Americais 0.1-0.2 percent, 50% of those with heptitis C
(HCV) and 5-10% of them with hepatitis B (HCV) develop chronic hepetitis. Determining
HBV and HCV genotypesisimportant to daify the disease and pathogenidty of the virus
since genatypes are different in terms of pathogenidity and response to trestment. In this
proed, the number of 90 paients with hepatitis B and C referred to a private medicd
diagnostic laboratory in Rasht was induded in this study. After obtaining blood samples
from patients, genatyping and determining the amount of hepatitis B and C virus were
performed. It was found that out of 90 patients, 56 ones (62.2%) had HBV and 34 (37.8%)
HCV. In dl 56 patients with genatype HBV and in 34 pdients with genatype HCV
observed genotypes induding 1a, 1b, and 3a The most frequent genotype was 1a which
was sen in 18 patients (20%) fdlowed by 3ain 14 patients (15.6%). Only 2 patients
(2.2%) had genatype 1b. Knowing the genotype and the vird load of HBV and HCV in
each region is important in disease development and trestment. Determining HBV and
HCV genatypes is important to danify the dissase progresson and pathogenidty of the
virus

1. Introduction

snce genotypes are different in terms  of

pathogenicity and response to treatment.
According to the World Health Organization

Today, chronic viral hepatitis is considered as a
public health problem in the world. Totally, 5% of
the world population, especialy in endemic areas
such as Ada and Africa suffer from this problem.
The prevalence of acute hepatitis in Americais 1-2
per 1000 people, out of which 50% of thosewith
hepatitis C and 5-10% of them with hepatitis B that
devdop chronic hepatitis (Chan e a., 1999).
Determining hepatitis B virus (HBV) and hepatitis
C virus (HCV) genotypes is important to clarify the
disease progresson and pathogenicity of the virus
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(WHO) in 2001 and the Center for Disease Control
and Prevention in 2005, the prevalence of chronic
hepatitis B is between 2% to 7% in Iran (Combo et
a., 2005). Oveadll, HCV is the common cause of
viral hepatitis in the world, serum prevalence of
which is based on anti-C antibody is estimated to be
about 1%. However, thee are dgnificant
differences in the prevalence of this infection (CDC,
2005). Studies suggest that patients with HBV and
HCV infections eventually lead to active, developed
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and chronic hepatitis, liver cirrhods and
hepatocdlular carcinoma cdls (HCC) (Zyzik e .,
1986; Liogee al., 2006).

HBV is a membe of Hepadnaviruses family,
which is now, based on a comparison of genomic
sequences, classified into eght genotypes, including
A to H (Kidd-Ljunggren & al., 2002). HCV has 6
major (Kidd- Ljunggren & a., 2002; Chan et a.,
1999) and 11 minor genotypes (6a, 5a, 4a, 3b, 3a,
2b, 23, 1c, 1b, 1a) (Lau & al., 1996). Determining
HBV and HCV genotypes isimportant to clarify the
disease progresson and pathogenicity of the virus
snce genotypes are different in terms  of
pathogenicity and response to trestment. Therefore,
knowing the genotypes of HBV and HCV virusesin
each region is important in disease progression and
trestment, growing chronic infection, and high risk
for cirrhosis and liver cancer. Thisis the first study
is has been performed in Guilan province.

2. Materials and M ethods

In this study, 90 patients infected with hepatitis
B and C refaring to a private medical diagnostic
laboratory in Rasht, Iran, from 2001-2002 were
evaluated. DNA was extracted from the periphera
blood and the HCV and HBV genotypes were
anayzed.

2.1. BExtraction

In order to extract RNA and DNA, high pure
viral nucleic acid kit (Roche, Germany) and DNP
kit (Cinagene, Iran) were used, respectively. DNA
extraction of hepatitis B virus and RNA extraction
of hepatitis C virus was separately performed based
on protocal of kits from blood serum and plasma of
patients, respectivdy. Quantification of DNA and
RNA extraction was done by 1.6 < OD< 1.9.
Synthesis of cDNA was performed by a kit from
Fermentas, Inc and Oligo (dT) primer in final
volume of 20 ml and by reveres transcriptase
enzyme according to kit instructions.

2.2. HCV genotyping

HCV-Genotyping AG kit manufactured by
Biodiversty Company (Itay) was used by

multiplex nested PCR method based on specific
primers(Table 1).

2.3. HBV genatyping

HBV genotyping was performed by nested PCR
method and using 3' PrsS2-F.5° GGG ACA CCA
TAT TCT TGG-3 and TAG GGT TTA AAT GTA
TAC CCA-3' S1-R: 5- by A par of extena
primers. This PCR product was peformed by
primers YS1-F: 5-GCG GGG TTTTTCTTGTTG
A-3', YS2-R: 5-GGG ACT CAA GAT GTT GTA
CAG-3. By this nested PCR method, a 585 bp piece
of nucleotides 203 to 787 of S gene of HBV virus
was replicated. Then, PCR products were purified
by purification kit PCR product (Roche Diagnostics
GmbH, Mannheém, Gemany) and sent for
segquencing. Sequence analysis using the software
and reference genes was CEQ8000. Sequence
analyss was peformed usng CLUSTAL W
software, then the obtained sequence was arranged
by reference from different genotypes.

2.4. Satistical Method

Results with demographic data were recorded on
data shedts for each patient. Collected data were
analyzed using SPSS 16.0 software after coding.
The relationship between serum status of patients
and each of Qualitative variables was evaluated by
chi-square test in terms of viral molecular markers.
Confidence coefficient was 95% in &l calculations
and P <0.05 was considered significant.

3. Results

Out of 90 patients, 62 (68.9%) were men and 28
(31.1%) women. The mean age of participants was
55.51 + 8.3 years. Of the 90 patients studied, 56
patients (62.2%) with HBV and 34 patients (37.8%)
were infected with HCV. In al 56 patients with
HBV, genotype D and in 34 patients with HCV, 1a,
1b and 3a was observed. The most frequent
genotype was la (n=18, 20%), followed by 3a
(n=14, 15.6%) and the least frequent genotype was
1b (n=2 2.2%) (Table 2).
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Table 1. Oligonudeatide primers used for genatype determination

Step one
5 “CGCGCGAGTAGCAAGACTTC-3 139-158 Core SeneHCV O1
5-CGCGCGACTACGAAGACTTC-3 139-158 Core Sene HCV O2
5-ATGTACCGGATGAGGTCGGC-3 391-410 Core Anti-sense HCV O
Steptwo
5-AGGAAGACTTCGGAGCGGTC-3 148-167 Core Sene HCV Inl
5-AGGAAGACTTCGGAACGATC-3 148-167 Core SenseHCV In2
5-TGCCTTGGGCATAGGCTGAC-3 185-204 Core anti-sense HCV Ola
5-GAGCCATCCTGCCCACCGGA-3 272-201 Core anti-sense HCV Olb
5-CCAAGAGGGACGGGGAACGT-3' 302-321 anti-sense HCV O2a
5-ACCCTCGTTTCCGTACAGAG-3 251-270 anti-sense HCV O2b
5-GCTGAGCCCAGGACCGGCCT-3 216-235 anti-sense HCV O3a

Table 2. Genotype digtribution of hepdtitisviruses B, C

Totd Number Percent Genatype
D 62.2 56 62.2
la 20.0 18 822
1b 22 2 84.4
3a 15.6 14 100.0

Tota 100.0 90

4. Discussion

The present research is the first study to
determine the genotypes of hepatitis viruses B, C
among patients with HCV and HBV chronic
infection in Guilan province More than 5% of the
worlds population are suffering from chronic
infection of HBV and HCV and is considered as
one of the biggest hedlth problems in the world as
wel asin our country (Farzadegan & a., 1979). The
association of infection with HBV and HCV viruses
and hepatocdlular carcinoma (HCC) has been
reported (Ganem et al., 2004).

According to the World Hedth Organization
(WHO) in 2001 and center for disease control and
prevention in 2005, Iran is among the prevalence of
chronic hepatitis B is between 2% to 7% in Iran
(CDC, 2005). It has been shown that that 3% of the
general population of Iran had been suffering from
chronic hepatitis B (Merat & a., 2003). In two other
studies by Zali and colleagues conducted in 1990
and 1999 at a national levd, the overall prevalence

of chronic hepatitis B infection was reported about
1.7 % (Zdi & a., 2005). Overdl, HCV is another
common cause of viral hepatitis in the world, and
the prevalence of this infection based on anti-C
antibody is estimated about 1%. However, there are
significant differencesin prevalence of thisinfection
(CDC, 2005).

HBV is classfied into 8 genotypes (Kidd-
Ljunggren et a., 2002). Hepatitis B virus genotypes
are of special geographical distribution. Genotype D
seems to be plentiful in the Mediterranean Sea
region and the Middle East (Sherifi et a., 2008).
The determination of HBV genotype isimportant to
clarify the disease progression and pathogenicity of
the virus since genotypes are different in terms of
pathogenicity and response to trestment. Various
methodsincluding sequencing are used to determine
the genotype of hepatitis B virus (Robinson & al.,
2000).

Studies conducted in Iran to determine the
genotype of hepatitis B, were more on patients and
S and C genes of hepatitis B virus. Goodarzi and
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colleagues in a sudy in 2007 examined the
genotypes of HBV and reported that al isolated
variations belong to genotype D (Goodarzi et 4.,
2007). In other udies in Tehran on 55 blood
donors using PCR-RFLP method, it was identified
that all variations had genotype D (Milani & al.,
2009). Identified genotype in this study (genotype
D) is consistent with the results of previous studies
in Iran. In neighboring countries such as Turkey,
Pekistan, Afghanistan and Russia, D is reported as
the most common genotype. In India, Saudi Arabia
and Egypt, D is the most common genotype
Therefore, the most common genotype reported in
the eastern Mediterranean region is genotype D
(Amini & a., 2006; Alam & a., 2007).

HCV has 6 mgjor and 11 minor genotypes (Lau
e a., 1996). The standard method for determining
the HCV genotype is the determination of direct
sequencing of conserved and amplified aress of
virus genome by PCR mehod. However,
determining the sequence of viral genome seems
not practical due to technical problems and being
expengve as wel as lack of conventional methods
and availability in al laboratories (Lopez-Labrador
e da., 1997). Gengdly three mehods of
determining HCV genotypes that are available
including: 1- Typespecific amplification with
specific primers of genotype, 2- PCR by conserved
primer followed by peforming RFLP with
resriction enzymes, and 3- hybridization of
amplified DNA fragments of the 5-NCR area with
marked specific probes of genotypes 1, 2 and 3
(Tekada et al., 1993). Currently, determining HCV
genotype by specific primers of virus genotype for
core area which was first introduced by Okamoto
and colleagues (Okamoto & al., 1993) is one the
most common mehods of  genotyping
determination.

In this study, didtribution of 1a, 1b and 3a
genotypes of HCV in 34 patients were analyzed.
The most frequent genotype was 1a in 18 patients
(20%), then 3ain 14 patients (15.6%) and the least
frequency dedicated to genotype 1b in 2 patients
(22%). In a dudy by Asarzadegan e d. in
Khouzestan province in 2008, the frequency 1a, 3a
and 1b of HCV genotype were found 46.4%, 35.4%
and 16.4%, respectivdy (Asara Zadegan e al.,
2007). These results were consstent with our
results. Jokar and colleagues in 2010 studied the
HCV genotype on hemodialysis patients in Guilan

province and the most common genotypes were
reported 1a (59.38%) and 3a (40.62%) (Joukar et
al., 2009). In a study by Somi et al. smilar results
were obtained in East Azerbaijan in Iran (Somi &
al., 2008). In ancother research by Kevani and
colleagues on patients with chronic hepatitis C in
Tehran, genotypes la and 3a wee the most
common (Keyvani e al., 2007). Confirming the
aboveresultsin Tehran, Samimi Rad and colleagues
also put genotypes 1b and 4 in next places (Samimi-
Rad & al., 2004). In our western neighbor country
(Turkey) genotype 1b was the predominant
genotype (Adami e al., 2004). While in India and
Pakistan, 3a was the dominant one which may play
a role in high prevalence of genotype 3a in Iran
(Somi et al., 2008).

Several studies about the rdationship between
response to treatment of hepatitis b and ¢ have been
performed with genotype and number of viruses
(Bozdayi & al., 2002). An eminent clinical
rdevance exists between HCV genotype and the
response to treatment. Patients with genotype 1a,
showed a weaker medical response compared to 2a
and 3a Also, paients with genotype 1b are at
increased risk of developing liver cirrhoss and
hepatocdlular carcinoma. A rdationship between
genotype 3a and hepatic stenosis has also been
found (Somi & ., 2008). In a sudy in Japan in
2004 it has been reported that the response rate to
interferon in patients with genotype 1b and high
viral count was higher (Arase et al., 2004).

In another study in Japan, appropriate medical
response in patients with high viral count and
genotype 2a has been reported (Nakamura & 4.,
2002). In a study conducted in Norway on 71 HCV
patients, it was noted that patients with genotypes
2b and 3a with low vird count without liver
cirrhoss showed a better initial response to
interferon trestment (Bjoro &t al., 2002).

Knowing the genotype and the viral load of
HBV and HCV in each region is important in
disease development and trestment. Determining
HBV and HCV genotypesisimportant to clarify the
disease progression and pathogenicity of thevirus.
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