
Jundishapur J Microbiol. 2021 April; 14(4):e93003.

Published online 2021 July 26.

doi: 10.5812/jjm.93003.

Research Article

IL-10 -1082 A/G (rs1800896) Polymorphism is Effective in Clearing

Hepatitis B Virus Infection

Neda Mahavar 1, 2, Mohsen Naseri 3, *, Gholamreza Anani Sarab 1, Mohammad Fereidouni 3, Masood
Ziaee 4, hamidreza safari 1, 2, Mohammad Sadegh Naghizadeh 1, 2, Abdolghader Tane 1, 2 and Roya
Mahdavi 1

1Department of Immunology, Birjand University of Medical Sciences, Birjand, Iran
2Student Research Committee, Birjand University of Medical Sciences, Birjand, Iran
3Cellular and Molecular Research Center, Birjand University of Medical Sciences, Birjand, Iran
4Infectious Diseases Research Center, Birjand University of Medical Sciences, Birjand, Iran

*Corresponding author: Cellular and Molecular Research Center, Birjand University of MedicalSciences, Ayatollah ghaffari street Birjand, Iran. Tel: +98-5632395450, Email:
naseri_m2003@yahoo.com

Received 2019 May 07; Revised 2021 July 14; Accepted 2021 July 14.

Abstract

Background: Hepatitis B Virus (HBV) is a universal health challenge all around the world. Several factors like viral load, genetic
characteristics, age, sex, and immune status contribute to variable clinical outcomes of HBV infection. The sequels of HBV infection
vary remarkably among persons ranging from the spontaneous deletion of infection to persistent infection.
Objective: The present study aimed to evaluate the association of single nucleotide polymorphisms IL10-1082 with HBV clearance.
Methods: Sixty subjects with Chronic Hepatitis B (CHB) infection and 60 subjects who spontaneously recovered HBV were enrolled
in the study. The IL-10-1082 polymorphisms were determined by Polymerase Chain Reaction with Restriction Fragment Length Poly-
morphism (PCR–RFLP).
Results: The clearance of HBV infection demonstrated a significant association with IL-10-1082 polymorphisms in the GG genotype
(P = 0.03), while there was no association with other genotypes. Reduced risk of chronic hepatitis B infection was associated with
IL-10-1082 GG (OR: 2.33, 95% CI: 1.07 - 5.09). Besides, IL-10-1082 A/G alleles did not differ clearly between the two study groups (P = 0.07)
Conclusions: The IL-10-1082 polymorphisms may be associated with a reduced risk of CHB infection and recovery after HBV infec-
tion.
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1. Background

Hepatitis B virus (HBV) is a member of the Hepadnaviri-
dae family, which is a public health problem all over the
world (1). This virus can transmit with body secretions of
the infected individual (2). Viral hepatitis is the seventh
cause of death universally, responsible for 1.34 million mor-
talities in 2015 (3). In 2010, the mortality rate of hepati-
tis B was estimated at 786,000 people (4). The Middle East
is part of the world with a moderate incidence of HBV in
which 1 - 7% of the population suffers from chronic hepati-
tis B (CHB) (5). Around 1.5 million Iranians have HBV infec-
tion, showing a mild to moderate prevalence according to
the World Health Organization (WHO) classification (2).

An unusual immune response of liver cells to HBV in-
fection can influence the clinical outcome of HBV infection
(6). The sequels of HBV infection vary remarkably among

persons ranging from the spontaneous deletion of disease
to persistent infection, which may result in hepatic fail-
ure, CHB, or hepatocellular carcinoma (7, 8). Almost 5-
10% of adults who have the acute infection will progress to
chronic HBV infection (9). Although the accurate mecha-
nisms leading to different outcomes of HBV have not been
illustrated, numerous researchers have started to check
the genetic factors that affect the outcomes of HBV infec-
tion (10, 11). In the recent decade, various investigations
have offered that polymorphisms in the cytokines genes
can be related to HBV infection and may impress the pro-
gression of disease after infection (12-14).

As known, IL-10 is an anti-inflammatory cytokine and
powerful immuno-modulatory molecule that is produced
by macrophages and lymphoid cells (Th2 cells, T regula-
tory lymphocytes) (15). By inhibiting the production of
pro-inflammatory cytokines (IFN-γ, TNF-α, and IL-2), it ex-
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erts its functions in the regulation of inflammatory re-
sponses (16). There is an opinion that the capacity of cy-
tokine production depends on the genetic content, which
is attributed to the polymorphism in the regulatory re-
gion or the target sequence (17). In subjects with hepati-
tis B infection, the heterogeneity of the IL-10 gene acts as
a likely marker for defining disease phenotypes (18). Sin-
gle nucleotide polymorphisms (SNPs) are the most com-
mon changes in the genome sequence and allocate approx-
imately 90% of the variations (19).

Several SNPs in the promoter of interleukin 10 were
assessed in correlation with HBV infection, like polymor-
phisms on the -592 site, -819 site, and -1082 site, which
form three dominant haplotypes (CCA, CCG, ATA) (20). Low
levels of IL-10 have been correlated with ATA haplotypes,
whereas CCG and CCA haplotypes generate high and inter-
mediate levels of IL-10, respectively (21). Therefore, the al-
lelic variation in IL-10 might be associated with the patho-
genesis and progression of HBV infection. By checking cy-
tokine polymorphisms and immune response, healthcare
workers can forecast the severity of the disease and hence
propose the most impressive therapy options to the pa-
tients (22).

2. Objectives

In this study, we compared the polymorphism of the IL-
10-1082 site in CHB patients and spontaneously recovered
HBV patients (as controls) to understand whether gene
polymorphisms in IL-10-1082 have an association with the
chronicity of HBV in the Birjand population.

3. Methods

3.1. Patients and Controls

This investigation consisted of 60 patients with CHB in-
fection and 60 subjects who spontaneously improved HBV.
Samples were selected from the hepatitis comprehensive
plan in Birjand during 2013 and 2014 (23, 24). The compre-
hensive plan consisted of 5,235 of Birjand population aged
15 to 70 years. The comprehensive plan included 786 (15%)
subjects with positive hepatitis B core antibody (anti-HBc)
as subjects with recovered HBV infection and 81 (1.6%) indi-
viduals with hepatitis B surface antigen (HBsAg) seropos-
itivity as chronic HBV-infected subjects. The CHB subjects
were defined as the continuous presence of hepatitis B sur-
face antigen (HBsAg) for more than six months. The HBsAg
was detected by an enzyme-linked immunosorbent assay
(ELISA) (Dia lab® HBs Ag, Austria) according to the manu-
facturer’s instructions. Controls were defined by normal

alanine aminotransferase (ALT) levels and hepatitis B core
(HBc) antibody-positive/HbsAg-negative.

The inclusion criteria included those aged 15 - 100
years, being consented to take part in the study, possess-
ing national identification documents, and having the
ability to respond to the interviewer. Subjects who had
hepatocellular carcinoma (HCC), HAV or HCV coinfection,
hepatorenal syndrome, and alcohol history were excluded
from our study. The ethics committee of the Faculty of
Medicine, Birjand University, approved our work (ethics
code ir.bums.REC.1395.55). Also, informed consent was ob-
tained from all participants.

3.2. Genotyping

Two milliliters of blood specimens were gathered in
tubes containing EDTA anticoagulant. Then, a salting-out
method was used for the extraction of genomic DNA, and
DNA purity and concentration were checked by a Nan-
odrop Spectrophotometer (Bio Tek, USA EPOCH). Extracted
DNA was investigated for the -1082 A/G polymorphism
by using polymerase chain reaction with restriction frag-
ment length polymorphism (PCR-RFLP) (25). The primer se-
quences set were F: 5- TTCCCCAGGTAGAGCAACAC-3 and R: 5-
TCC CTT ACT TTC CTC TTA CCT ATC C-3 (25).

Amplification was done in a volume of 25 µL contain-
ing 0.2 µL of 5 u/µL Taq DNA polymerase, 0.2 µL of 100 mM
dNTP, 2.5µL of 10X reaction buffer, 0.5µL of 100 mM MgCl2,
1µL of 100 pmoles/uL of each primer, 2µL of template DNA,
and 17.6 µL ddH2O. The PCR was performed in the Eppen-
dorf PCR master cycler (AG-5345, Germany). After the ini-
tial denaturation at 95°C for 5 min, the second denatura-
tion was done in 33 cycles of 95°C for 30 s, 58°C for 20 s, and
72°C for 25 s, with a final extension for 2 min at 72°C. For
confirming successful amplification, 1.5% agarose gel was
made in Tris/Borate/EDTA (TBE) buffer, and a 100-bp ladder
was utilized for the presence of 171 base pair fragments. Af-
ter that, digestion performed in 30-µL final volumes as fol-
lows: 18 µL nuclease-free water, 3 U restriction enzyme, 10
µL PCR product, and 2µL 10×Buffer. Tubes were incubated
at 37°C for 10 h. The digestive fragments were observed on
a 3% agarose gel stained with gel red.

3.3. Statistical Analysis

Statistical analysis was done using SPSS 16 software.
The allele and genotype frequencies in two groups were
calculated by direct counting, and the χ2 test with 95%
Confidence Intervals (95% CI) from logistic regression anal-
yses was utilized to acquire the Odds Ratio (OR) for chronic-
ity of infection. Quantitative data are shown as mean ±
standard deviation. A P value of <0.05 was considered to
be significant.
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4. Results

Our study enrolled 120 individuals, including 60 with
CHB and 60 controls. The demographic characteristics of
the control and case groups are compared in Table 1. There
was no significant difference between the control and pa-
tient groups in age (P = 0.657) and gender (P = 0.855). The
-1082 A/G polymorphism was recognized by enzyme diges-
tion fragments (Figure 1). The IL-10 G allele gave four prod-
ucts of 21, 23, 32, and 95 base pairs, and IL-10 A allele gave
three products of 118, 21, and 32 bp. The clearance of HBV in-
fection demonstrated a significant association whit IL-10 -
1082 polymorphisms just in the GG genotype. Reduced risk
of chronic hepatitis B infection was associated with IL-10 -
1082 GG (OR: 2.33, 95% CI: 1.07-5.09). However, IL-10 -1082 al-
leles did not have clear differences between the two study
groups (Table 2).

Table 1. Demographic Parameters of Two Study Groups

Variable Recovered Patients CHB Patients P Value

Age, y (mean ± SD) 46.07 ± 15.68 47.25 ± 13.37 0.657

Sex 0.855

Male 32 34

Female 28 26

5. Discussion

After HBV infection, the immune system induces to
delete the virus. The majority of individuals become
disease carriers, while some persons overcome the dis-
ease and become immune until the end of their lives.
Part of carriers can become chronic hepatitis carriers and
progress the disease to liver fibrosis and malignancy. The
exact mechanisms clarifying these discrepancies have not
been distinguished (14). But, several factors like viral load,
genetic, age, sex, and immune status contribute to the
variable clinical outcome of HBV infection (22, 26). The
clearance of HBV is mediated by the secretion of pro-
inflammatory and T helper1 cytokines and the prevention
of virus replication. IL-10, whose gene polymorphisms can
affect its expression, plays a principal function in the sup-
pression of proinflammatory cytokine production (27, 28).

Recent studies indicated that -1082 GG, AG, and AA
genotypes are related to high, intermediate, and low IL-
10 production in HBV patients, respectively. In this study,
we identified genotypes A/A, A/C, and C/C of IL-10-592 in
the IL-10 promoter region and the correlation of this poly-
morphism with HBV susceptibility and recovery in the Bir-
jand population. by comparison of chronic HBV infection

Figure 1. Lane 1: 50 bp marker; lane 2: homozygous GG subjects (G allele digests
with Mnl1 to produce 95 bp and 21, 23, 32 bp fragments); Lane 4: homozygous AA
subjects (A allele digests with Mnl1 to produce 118 bp and 21 and 32 bp fragments);
lane 3: heterozygous AG subjects

subjects with spontaneously recovered controls, we found
a significant difference only in IL-10-1082 GG between the
two groups. This polymorphism showed a reduced risk of
chronic HBV and it may have a role in the clearance of the
virus. Furthermore, allele A was increased in CHB patients
and allele G was increased in recovered HBV patients, but
this difference was not significant. In contrast with our re-
sults, Gao et al. reported no significant difference in the
frequency of the GG genotype while -1082 AA and AG geno-
types were associated with an increased and reduced risk
of persistent hepatitis B infection, respectively (29). But,
like our study, there was no statistical significance in IL-10
-1082 A/G alleles between the two groups.

The study by Talaat et al. in an Egyptian population
found that the GG genotype showed a significant increase
in HBV patients than in healthy controls. Nevertheless,
GA/AA genotypes were not significantly changed in the
controls and HBV patients. In addition, the G allele could
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Table 2. Genotype and Allele Frequency of Two Study Groups

Genotype / Allele CHB Patients (%) Recovered Patients (%) OR 95 % CI P Value

AA 14 (23.3) 12 (20) 1

AG 37 (61.7) 27 (45) 0.73 0.44 - 1.19 0.21

GG 9(15) 21 (35) 2.33 1.07 - 5.09 0.03

A 65 (54.17) 51 (42.5) 1

G 55 (45.83) 69 (57.5) 1.59 0.96 - 2.66 0.07

be accounted as a risk factor for HBV infection (30). Fur-
thermore, a study performed in 2014 by Srivastva showed
that the AA homozygous genotype was predominant in
chronic cases and was associated with an increased risk
of liver chronicity (18). But there are several studies in
different populations throughout the world showing no
difference in the -1082 position in the frequencies of al-
leles or genotype between the studied groups (13, 28, 31-
33). It illustrates that patients and controls have a simi-
lar genetic background, and the IL-10 polymorphism does
not influence the chronicity of HBV infection. By con-
ducting a meta-analysis, Shu et al. demonstrated that the
-1082 AA genotype was significantly associated with the
self-clearance of hepatitis B following acute infection. In
the subgroup analysis by ethnicity, they did not find a
significant association between the -1082G/A variant and
the spontaneous clearance of HBV infection in Asians and
English-language studies (27).

The 1082G/A polymorphism has been reported to
change gene expression. Turner et al. found that -1082 G
was more related to the ‘high IL-10 producer’ phenotype
than did the A allele. Also, the AA, AG, and GG genotypes
had a relation to low, intermediate, and high IL-10 produc-
tion in HBV patients, respectively (21). The equilibrium be-
tween the inflammatory and humoral response and im-
mune regulation is determined by the levels of IL-10 (29).
Low protein production has been reported to have a pro-
tective effect against HBV infection (34) because of a de-
crease in viral replication in chronic HBV infection (18).

Consistent with our results (the high frequency of GG
genotype in the recovered group), Miyazoe et al. (35) re-
ported that asymptomatic carriers are associated with low-
producer genotype, and spontaneously recovered patients
are associated with a high-producer genotype that has a
lower HBV viral load and earlier HBeAg seroconversion
(36), which disagrees with the view regarding the influ-
ence of interleukin 10 on the pathogenesis of HBV infec-
tion. These conflicting findings could be because of the
impression of varied genes on HBV progression, geograph-
ical, or epidemiological factors. Moreover, they may de-

pend on HBV genotype variations and also study circum-
stances like the characteristics of participants and sample
size.

5.1. Conclusions

In summary, the polymorphisms of the IL-10-1082 GG
genotype may be associated with the recovery of HBV in the
Birjand population. In addition, IL-10 A/G alleles were not
significantly different between chronic HBV patients and
controls. However, because of the limited number of sub-
jects in our study, a conclusion cannot be reached concern-
ing the correlation of IL-10 gene promoter polymorphisms
with HBV infection outcomes. Therefore, more investiga-
tions should be performed to determine this association.
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