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Chronic hepatitis B (CHB) is a global public health 
problem, with more than 240 million people chronically 
infected worldwide, who are at risk for cirrhosis and 
hepatocellular carcinoma (1). Most adult patients who are 
infected with HBV recover completely, whereas 5- 10% of 
them develop a chronic infection (2). A complex combination 
of environmental, viral and host genetic factors play a 
role in determining both susceptibility to HBV persistence 
and the course of infection(3). However, accumulating 
evidence shows that inadequate immune responses to HBV 
are responsible for viral persistence (4). Chronic HBV 
infection elicits very weak T cell responses, while vigorous 
T cell responses are stimulated at acute, self-limiting 
HBV infection, with Th1 responses seem to be involved 
in the clearance of HBV from hepatocytes (5). Therefore, 

affect the course and outcome of the infection (6). Interferon 

shown to be crucial to HBV clearance (7, 8). Many Single 
Nucleotides Polymorphisms (SNPs) are located in this gene. 

studied in this gene (9). This T to A polymorphism coincides 

(10). Thus, the homozygous T genotype is associated with 

A genotype, with low levels (11). To the best of our 
knowledge, there is no study available from Syria or Arab 
countries reporting the effects of these polymorphisms on the 
outcome of HBV infection. Our study aimed to investigate 

(rs2430561) polymorphism with the susceptibility to chronic 
HBV infection in Syrian patients. 

the Syrian population.
Accumulating evidence indicate that the inadequate immune responses are responsible for HBV persistency. Therefore, 

polymorphisms in genes encoding the cytokines, which are responsible for regulation of the immune response, can affect the course 

to HBV clearance.
:In this case-control study, 140 samples were collected (70 healthy individuals, 70 chronic HBV patients), and genomic DNA 

: 
infection (P 

: 
according to the genetic model AA vs. AT&TT.
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Study Subjects
After the ethics committee approval, written informed 

consents were obtained. Our case-control study included 
140 subjects. Patients were enrolled from the outpatient 
hepatology clinic at the Damascus Hospital. Controls were 
healthy blood donors at the Dam ascus Center for Blood 
Transfusion. Samples were collected between March 2013 
and October 2015.

All patients met the inclusion criteria: (1) positivity of 
serum HBsAg for more than six months, (2) age more than 
20 years, and (3) serum negativity for anti-HCV and anti-
HIV. The inclusion criteria for the controls group, healthy 
individuals, included negativity of serum HBsAg, HBcAg, 
anti-HCV and anti-HIV.Ages and genders of the control 
group were matched with the patients group.

Genomic DNA Extraction
Peripheral blood samples were collected from study 

subjects on EDTA sterile tubes for genomic DNA isolation. 
Genomic DNA was isolated from peripheral white blood cells 
using GenXTRACT Resin (ViennaLab Diagnostics, Austria) 
according to manufacturer’s instructions. Concentration 
and purity of DNA samples were checked by NanoDrop. 
Samples were stored at -20°C.

Sequencing

chosen DNA samples by GeneAmp® PCR System 
9700 (Applied Biosystems®, USA) using: [F]5’-

322 bp products were separated by electrophoresis on a 1.5% 
agarose gel.

sequenced using BigDye® Terminator v3.1 Cycle 
Sequencing (Applied Biosystems, USA) with the primer 

was performed with ABI PRISM® 3100-Avant™ Genetic 
Analyzer® (Applied Biosystems, USA). Consequently, these 

mutation system–polymerase chain reaction (ARMS-PCR) to 

chain reaction (ARMS-PCR)

DNA sample. Each PCR reaction contained the following 
primers: a forward internal control primer (12), a forward 

and internal control primers (Table 1). Each PCR reaction 
contained: 10 μL GoTaq® Master mix 2X (Promega, 

internal control primer (1nM), and reverse primer (2nM); all 

The reactions were performed in GeneAmp® PCR System 
9700 (Applied Biosystems, USA) according to the protocol: 
95°C for 5 min, followed by 35 cycles of 95°C for 30 sec, 

on a 1.5% agarose gel containing ethidium bromide with 50 
bp DNA ladder (Fermentas, USA), then the gel was imaged 
and documented by a gel documentation system (Zenith 
Engineers, India)

Statistical analysis
Results were analyzed by SPSS 17.0 software (IBM, USA) 

(13). The quantitative data (ages) were analyzed using 
student’s t-test. The allele frequencies were tested for 

Primers Sequences Product Lengths Ref.

For sequencing
F:

322 bp
(12)

R:

For ARMS-PCR

Common (R): 
5’-TCAACAAAGCTGATACTCCA-3’

264 bp

(10)

Allele A (F): 
5’-TTCTTACAACACAAAATCAAATCA-3’

Allele T (F):
 5’-TTCTTACAACACAAAATCAAATCA-3’

Control in ARMS-PCR
F:

470 pb
(12)

R: 5’-TCAACAAAGCTGATACTCCA-3’ (10)

 Sequences of used primers for interferon gamma genotyping
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Hardy-Weinberg equilibrium (HWE) using chi-squared 

compare the genotypes between groups, adjusted by age and 

Characteristics of study subjects
The mean ages of control subjects and chronic HBV patients 

were 38.49 ± 11.22 and 40.05 ± 13.16 years, respectively. No 

term of age, gender, smoking and alcohol status (P > 0.05) 
(Table 2).

Genotype distribution 
Allele frequencies were in Hardy-Weinberg equilibrium in 

both groups (P > 0.05). 

difference in the distribution of alleles in the two groups (P 
< 0.05) (Table 3). Allele A was higher in the patient group 
with odd ratio of 1.74 and 95%CI = 1,012 – 3. In terms of 

difference between the two groups (P = 0.021) (Table 4). The 
AA allele was higher in the patient group 25 (36%) compared 
to the control group 11 (16%). On the opposite, the AT allele 
and the allele TT were higher in the control group (41 (58%) 
and 18 (26%), respectively) compared to the patient group 
(30 (44%) and 15 (21%), respectively). Occurrence of AA 
allele increased risk of chronic HBV (P = 0.0057, OR = 3.05, 
95% CI = 1.35 – 7.52). Whereas, occurrence of AT and TT 
alleles reduced the risk of chronic HBV with the odd ratio of 
0.33 (95% CI = 0.150 – 0.753). 

Testing different genetic models revealed that there was a 

for the codominant model (AA vs. AT, AA vs. TT) (P < 0.05, 
OR =3.18, 95%CI =1.35-7.52, OR = 2.78, 95%CI = 1.03 – 

groups was found for the recessive model (AA vs. AT and 
TT) (P < 0.05 OR = 3.05, 95%CI = 1.35 – 6.89) and for the 
additive model (P <0.05, OR = 1.67, 95%CI = 1.02 – 2.73). 

P > 
0.05) in the dominant model (TT vs. AA and AT) and over-
dominant model (AT vs. AA&TT) (Table 4). According to 
the Akaike information criterion (AIC), the recessive model 
(AA vs AT&TT) was the best genetic model, since it has the 
minimum AIC value (192.2). 

consistent with several studies (11, 14, 15). The AA genotype 
is correlated with low interferon gamma production (10). 
Interferon gamma plays an important role in the viral 
clearance of HBV. Blockade of interferon gamma abolishes 
the non-cytolytic inhibition of HBV (7) indicating that 
interferon gamma mediates the control of HBV. This might 
explain the increased risk of chronic HBV in our patients in 
correlation with the presence of AA genotype (OR = 3.05, 
95% CI = 1.35 – 7.52). On the other hand, many studies did 

frequency of the AA genotype in their control groups. For 
instance, high AA genotype frequencies were reported in 
most Asian ethnic studies (16, 19, 20), as it was 65% in the 
control group of a Chinese study (19). This suggests that the 
increased risk of chronic HBV, in term of the AA genotype 

Characteristics Controls (n=70) Patients (n=70)
Age, mean ± SD 38.49 ± 11.22 41.05 ± 13.16
Gender

Male 55 55
Female 15 15

Smoking status
Yes 44 44
No 26 26

Alcohol Status
Yes 2 2
No 67 67

 Characteristics of study subjects (n=140): healthy controls and chronic HBV patients

Genotypes Allele Frequencies

AA AT TT A T

Control individuals (n = 70) 11 (16%) 41 (58%) 18 (26%) 0.45 0.55

Chronic HBV Patients (n = 70) 25 (36%) 30 (44%) 15 (21%) 0.57 0.43

Genotype and allele frequencies of subject study (n = 140)



37

Gastroenterol Hepatol Bed Bench 2017; 10 (1): 34–38

Al Kadi M & Monem F.

population. 
Conversely, and with consistency with other studies (11, 

in the patients group compared with the control group (P 
< 0.05). These two genotypes together reduced the risk of 
chronic HBV with odd ratio of 0.33 (95% CI = 0.150 – 
0.753). This might suggest that there is no difference in the 

+874 polymorphism, in term of the susceptibility to chronic 
HBV infection.

Our results showed that the model (AA vs. AT&TT) was 
the best genetic model. This might support our conclusion 
that the absence of allele T increases the risk of chronic HBV 

polymorphism is associated with an increased risk of 
chronicity of HBV in Caucasians but not in Asians. To 

with chronic HBV in Arab countries. This association might 
support the suggested similarity of our population with 
Caucasian rather than Asian ethnic.  

polymorphism increased the risk of chronic HBV in the 
Syrian population. However, a small number of subjects 

larger number of subjects. 
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Chadi Soukkarieh for technical assistance.

1. 
variants. World J Hepatol 2015; 7: 1086-96.

2. Kim BK, Revill PA, Ahn SH. HBV genotypes: relevance to 

natural history, pathogenesis and treatment of chronic hepatitis B. 
Antivir Ther 2011; 16: 1169-86.

3. Frodsham AJ. Host genetics and the outcome of hepatitis B viral 
infection. Transpl Immunol 2005; 14: 183-6.

4. Shi B, Ren G, Hu Y, Wang S, Zhang Z, Yuan Z. HBsAg inhibits 

and IL-10 induction in monocytes. PloS One 2012; 7(9): e44900.
5. Dezfuli HT, Shahbazzadeh D, Eidi A, Bagheri KP, Pakravan 

hepatitis B surface antigen using melittin. Gastroenterol Hepatol 
Bed Bench 2014; 7: 108-17.

6. Tunçbilek S. Relationship between cytokine gene polymorphisms 
and chronic hepatitis B virus infection. World J Gastroenterol 
2014; 20: 6226-35.

7. Phillips S, Chokshi S, Riva A, Evans A, Williams R, Naoumov 
NV. CD8(+) T cell control of hepatitis B virus replication: direct 
comparison between cytolytic and noncytolytic functions. J 
Immunol 2010; 184: 287-95.

8. Teixeira LK, Fonseca BP, Barboza BA, Viola JP. The role of 
interferon-gamma on immune and allergic responses. Mem Inst 
Oswaldo Cruz 2005;100: 137-44.

9. Sun Y, Lu Y, Li T, Xie L, Deng Y, Li S, et al. Interferon gamma 

related diseases: evidence from a meta-analysis. PloS One 2015; 
10: e0121168.

10. Pravica V, Perrey C, Stevens A, Lee JH, Hutchinson IV. A 

IFN-gamma gene: absolute correlation with a polymorphic CA 
microsatellite marker of high IFN-gamma production. Hum 
Immunol 2000; 61: 863-6.

11. 
Cytokine gene polymorphisms in patients infected with hepatitis 
B virus. Am J Gastroenterol 2003; 98: 144-50.

12. Silva GA, Santos MP, Mota-Passos I, Boechat AL, Malheiro A, 
Naveca FG, et al. IFN-gamma +875 microsatellite polymorphism 
as a potential protection marker for leprosy patients from 
Amazonas state, Brazil. Cytokine 2012; 60: 493-7.

13. Sole X, Guino E, Valls J, Iniesta R, Moreno V. SNPStats: a web 
tool for the analysis of association studies. Bioinformatics 2006; 
22: 1928-9.

14. Korachi M, Ceran N, Adaleti R, Nigdelioglu A, Sokmen M. 
An association study of functional polymorphic genes IRF-1, 
IFNGR-1, and IFN-gamma with disease progression, aspartate 
aminotransferase, alanine aminotransferase, and viral load in 
chronic hepatitis B and C. Int J Infect Dis 2013; 17: e44-9.

Model Genotype OR (95% CI) P-value AIC

Codominant AA 
AT
TT

1.00
3.18 (1.35-7.52)
2.78 (1.03 – 7.52)

0.021* 194.1

Dominant AA 
AT&TT

1.00
3.05 (1.35 – 6.89) 0.0057* 192.2

Recessive  AA&AT
TT

1
1.27 (0.58 – 2.81) 0.55 199.4

Overdominant AA&TT 
AT

1.00
1.91 (0.97-3.76) 0.059 196.2

Log-additive --- 1.67 (1.02-2.73) 0.038* 195.5
AIC = Akaike information criterion, * P < 0.05



38

Gastroenterol Hepatol Bed Bench 2017; 10 (1): 34–38

15. Srivastava M, Ranjan A, Choudhary JK, Tripathi MK, Verma S, 

polymorphisms in chronic hepatitis B infection: an Indian 
scenario. J Interferon Cytokine Res 2014; 34: 547-51.

16. Migita K, Miyazoe S, Maeda Y, Daikoku M, Abiru S, Ueki T, et al. 
Cytokine gene polymorphisms in Japanese patients with hepatitis 
B virus infection--association between TGF-beta1 polymorphisms 
and hepatocellular carcinoma. J Hepatol 2005; 42: 505-10.

17. Arababadi MK, Pourfathollah AA, Jafarzadeh A, Hassanshahi G, 
Daneshmandi S, Shamsizadeh A, et al. Non-association of IL-12 

Level in Occult HBV Infected Patients. Saudi J Gastroenterol 
2011; 17: 30-5.

18. Conde SR, Feitosa RN, Freitas FB, Hermes RB, Demachki S, 
Araujo MT, et al. Association of cytokine gene polymorphisms 

and serum concentrations with the outcome of chronic hepatitis B. 
Cytokine 2013; 61: 940-4.

19. 

history of hepatitis B virus infection in an endemic area. Int J 
Immunogenet 2007; 34: 341-6.

20. Cheong JY, Cho SW, Chung SG, Lee JA, Yeo M, Wang HJ, et al. 
Genetic polymorphism of interferon-gamma, interferon-gamma 
receptor, and interferon regulatory factor-1 genes in patients with 
hepatitis B virus infection. Biochem Genet 2006; 44: 246-55.

21. Saxena R, Chawla YK, Verma I, Kaur J. IFN-gamma (+874) and 
not TNF-alpha (-308) is associated with HBV-HCC risk in India. 
Mol Cell Biochem 2014; 385: 297-307.

22. Gao QJ, Liu DW, Zhang SY, Jia M, Wang LM, Wu LH, et al. 
Polymorphisms of some cytokines and chronic hepatitis B and C 
virus infection. World J Gastroenterol 2009; 15: 5610-9.


