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Abstract: Serum level and gene polymorphism of Interleukin 10 were investigated in 76 Iraqi Arab hepatitis patients; 38 for each of
hepatitis B virus (HBV) and hepatitis C virus (HCV) infection, as well as 24 ethnicity, age and gender-matched controls. IL-10 was
showed significant variations, Serum level of IL-10 was significantly increased in HBV patients compared to controls (22.32 ± 4.09 vs.
18.90 ± 5.49 pg/mL). Distributing patients and controls according to age and gender revealed that there was no significant variation
between the age groups < 40 and ≥ 40 years or males and females. Cytokine gene polymorphism analysis revealed that some genotypes
showed a significant departure from Hardy-Weinberg equilibrium in HBV and HCV patients but not in controls. The comparisons
between patients (HBV and HCV) and controls revealed some significant variations in the distribution of cytokine genotypes or alleles.
IL10 -819 CT genotype showed a significant decreased frequency in HBV patients compared to controls, and the PF of such negative
association was 0.33. At the three investigated positions of IL10 gene, no significant impact of genotypes was observed, in positions
(IL10 -1082, IL10 -819 and IL10 -592), with some exceptions. At IL10 -1082, GA and AA genotypes shared a similar mean of IL-10 (22.2 ± 6.5
and 22.6 ± 5.8 pg/mL, respectively) in HBV patients, but both means were significantly higher than the mean of GG genotype (20.6 ± 0.1
pg/mL). For IL10 -819, the TT genotype of HBV patients demonstrated a significant increased IL-10 level (24.1 ± 3.9 pg/mL) compared to
CC and CT genotypes (21.9 ± 3.1 and 18.5 ± 7.6 pg/mL).
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1. Introduction

These genes exhibited a strong effect on the transcription of
IL10 gene [7,8].

Hepatitis is an inflammation of the liver that is most
commonly caused by one of the five types of hepatitis
viruses; A, B, C, D and E. These types are of a greatest
concern because of the burden of illness and death they
cause and the potential for outbreaks and epidemic spread
worldwide; in particular, types B (HBV) and C (HCV) [1].
The balance between virus and host defense defines the
course of viral infection and pathogenesis, and persistent
viruses such as HBV and HCV are generally not directly
cytopathic and have developed immune evasion mechanisms
to survive without destroying the host [2]. For the host, the
goal is to prevent, eliminate, or at least control viral
infection while limiting undue collateral damage. These
interactions are influenced by various host genetic,
immunological and viral factors [3].
IL-10 was discovered in 1980 as a cytokine with inhibitory
factors, and exhibits various immunomodulatory
functions. It is coded by a gene located on chromosome 1,
and it is mainly secreted by Th2 type T cells, but also
macrophages/monocytes, dendritic cells, B cells, and even
Th1 cells, Th2 cells, lung mast cells, B cell derived tumor
cell lines, and keratinocytes are also able to secrete IL-10,
but recently, it is considered as T-regulatory (Treg) cell
cytokine [4]. IL-10 is 18.5 KDa protein of 160 amino acids,
and exists in the form of a non-covalent homodimer [5]. It
is also an anti-inflammatory cytokine, and during infection,
it inhibits the activity of Th1 cells, NK cells, and
macrophages, all of which are required for optimal pathogen
clearance but also contribute to tissue damage [6]. IL-10 is
encoded by a gene located on chromosome 1 at position
1q31.32. Three SNP has been found on the promoter region
of IL10 gene; IL10-1082 G/A, IL10 -819 C/T and IL10 -592 C/A.

From the genetic point of view, the existence together of
many forms of DNA sequences (polymorphism) at a locus
within a population, or a discontinuous genetic variation
may results in different forms or types of individuals among
the members of a single species that differ in their immune
resonse [9]. In this regard, many studies have examined the
relationship between certain cytokine gene polymorphisms
(single nucleotide polymorphisms; SNPs), cytokine gene
expression, and susceptibility to and clinical severity of
diseases [10]. One of these SNPs of IL10 gene; IL10 -1082
G/A, IL10 -819 C/T and IL10 -592 C/A, its alleles or genotypes
have been suggested to effect susceptibility to several human
diseases [11]. Therefore, the present study was planned to
determine the role of IL-10 in etiopathogenesis of HBV and
HCV in terms of serum level and gene polymorphism.

2. Materials and Methods
Subjects
After ethical clearance, the study was carried out at the
Gastroenterology and Hepatology Teaching Hospital/
Baghdad. The study was carried out on 100 subjects; 76 of
them were suffering from viral hepatitis, and were divided
into two clinical groups. The first group consisted of 38
HBV patients (20 males and 18 females), and their age
ranged between 13–57 years (Mean ± SD: 43.36 ± 10.68)
years. The second groups involved 38 HCV patients (13
males and 23 females), and their age ranged between 17-73
years (Mean ± SD: 33.63 ± 15.35 years). A control sample
of 24 individuals (6 males and 18 females) was also included
in the study, and their age ranged between 17-60 years
(Mean ± SD: (39.20 ± 11.32) years. The controls were blood
donors and their laboratory profile in the Central Blood
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Bank (Baghdad) revealed that they were negative for HBV
and HCV infections.
From each participating subject, 5 ml were drawn and
distributed into plain tube (3 ml) and EDTA tube (2 ml).
After isolation of serum, it was tested by ELISA method to
detect anti-viral (HBV and HCV) antibodies (Biomerieux
HBs Ag HBV kit; France), and if it was positive, the
diagnosis was confirmed further by real-time PCR analysis
to detect the viral genetic material (COBAS®
AmpliPrep/COBAS® TaqMan® HBV and COBAS®
AmpliPrep/COBAS® TaqMan® HCV kits; USA). All
patients were firstly diagnosed and none of them was under
therapy.
Assessment of IL-10 serum level
Sera of hepatitis patients and controls were assessed for the
level of IL-10 using a commercially available kit
(PeproTech; UK), and the instructions of muanfacturer were
followed.
Detection of IL10 gene polymorphism
Genomic DNA was extracted from EDTA blood using
AccuPrep® Genomic DNA Extraction Kit (Bioneer
Corporation, Korea). The polymorphism was detected at one
position of the promoter region (IL10-1082 , IL10-819 and IL10 592 ) by polymerase chain reaction-specific sequence primer
(PCR-SSP) assay, followed by electrophoresis on 2%
agarose-gel, by using CTS-PCR-SSP Tray Kit (Heidelberg,
Germany). The thermocycling conditions were: initial
denaturation at 94˚C for 2 minutes, followed by denaturation
at 94˚C for 15 seconds, and then 10 cycles of annealing and
extension at 65˚C for 60 seconds. This was followed by
denaturation at 94˚C for 15 seconds, and then 20 cycles of
annealing 61˚C at 50 seconds and extension at 72˚C for 30
seconds.
Statistical Analysis
Serum level of IL-10 was given as mean ± SD, and
significant differences between means were assessed by
ANOVA (Analysis of Variance) followed by either LSD
(Least Significant Test) or Duncan using the computer
software SPSS (Statistical Package for Social Sciences)
version 13.
Genotypes of IL-10 were presented as percentage
frequencies, and significant differences between their
distributions in hepatitis patients and controls were assessed
by two-tailed Fisher's exact probability (P). In addition, the
relative risk (RR), etiological fraction (EF) and preventive
fraction (PF) were also estimated to define the association
between a genotype with the disease. These estimations
were calculated by using the WINPEPI computer programs
for epidemiologists. The latest version of the WINPEPI
package
is
available
free
online
at
http://www.brixtonhealth.com.

3. Results and Discussions
Serum Level of IL-10
Serum level of IL-10 was significantly increased in HBV
patients compared to controls (22.32 ± 4.09 vs. 18.90 ± 5.49
pg/mL). The investigated cytokine IL-10 showed no

significant differences in their serum levels between the two
age groups (< 40 and ≥ 40 years) in HBV and HCV patients
or controls. In additin, IL-10 showed an opposite picture in
HBV patients, in which females demonstrated a significant
increased level of IL-10 compared to female controls (22.82
± 4.13 vs. 18.18 ± 5.85 pg/mL) (Table 1).
Table 1: Serum level of IL-10 and in hepatitis B and C
patients and controls distributed by age group snd gender
IL-10 Serum Mean Level ± SD (pg/ml)
Patients
Groups
Controls
Hepatitis B
Hepatitis C
(No.= 24)
(No.= 38)
(No.= 38)
Total
22.32 ± 4.09A 20.31 ± 5.89AB 18.90 ± 5.49B
A
A
A
< 40 years 22.72 ± 3.26 22.53 ± 5.38 18.75 ± 5.75
A
A
A
≥ 40 years 21.63 ± 6.98 19.15 ± 5.91 19.05 ± 5.46
p
N.S.
N.S.
N.S.
21.78 ± 5.55A 19.27 ± 6.62A 21.06 ± 3.82A
Males
A
AB
18.18 ± 5.85B
Females 22.82 ± 4.13 20.98 ± 5.40
p
N.S.
N.S.
N.S.

Different superscript letters: Significant difference (P ≤
0.05) between means of rows.
p: Probability of difference between males and females of
each group. N.S.Not significant (p > 0.05)
There is suggestive evidence that T-cell immune-regulatory
cytokines may play a key role in influencing the persistence
of hepatitis viral infection and the extent of liver damage
[12,13], and the view point is in favor of that the immune
response, which is associated with a Th1 cytokine profile, is
augmented with cell-mediated immunity to enhance
recovery, while Th2 cytokine response is regarded to be
associated with the development of persistent infection [14].
Furthermore, in HBV related hepatitis, some Th1 phenotype
cytokines are positively correlated with hepatic
inflammatory activities, especially those underlined by
CD4+ T cells [15]. Activated CD4+ T cells can be
distributed into two subsets based on their cytokine secretion
profiles, which are Th1 subset that produces IFN-γ, TNF-α
and IL-2, and participates in cell-mediated immune
responses. In contrast, Th2 subset produces IL-4 and IL-13,
and mediates humoral immune responses, in which IL-10 is
an up-regulator produced by Treg cells [16]. Therefore, an
increased level of IL-10 may encounter cell-mediated
immunity, which is effective in virus clearing.
Previous studies have demonstrated a correlation between
cytokine serum levels and gender, and this may have been
influenced by various factors, and among them is the
hormonal status [17]. In this regard, immune defense
capacity has shown differences between human males and
females. In addition, males are found to be more prone to
infections, while females are at greater risk to develop
autoimmune diseases [18]. These findings were correlated
with humoral responses to the foreign antigenic challenge,
and the suggestion was that sex hormones may influence
immune functions [19]. Such results may suggest that the
age is not critical factor that affect the serum level of the five
investigated cytokines; however, caution must be considered
in interpreting these results because the sample size in
patients and controls may not permit a firm conclusion. In
addition, age can be considered an effected factor when we
have subjects at age more than 60 years, because it is often
that a dysregulation in the immune functions, and a decline
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in health and increased sensitivity to various diseases are
associated with advanced ages [20], and since cytokines are
central to immune cell communications, age-associated
changes in cytokine production may contribute to these
alterations [20].
Genetic Polymorphism of IL-10 Gene
The genetic polymorphism of IL10 gene was explored at
three positions; IL10 -1082 , IL10 -819 and IL10 -592 , which were
presented with three genotypes (GG, GA and AA for IL101082; CC, CT and CC for IL10 -819 ; and CC, CA and AA for
IL10 -592 ) in HBV and HCV patients and controls. Genotypes
for HBV and HCV patients showed a significant difference
between the observed and expected frequencies at IL10 -819

and IL10 -592; therefore a departure from H-W equilibrium
was recorded, while at IL10 -1082 , no significant deviation
from the equilibrium was observed in both groups of
patients. Among controls, the genotypes at the three
positions were in a good agreement with H-W equilibrium
(Table 2,3,4).
In addition, the frequency distribution of the recorded
genotypes and alleles at the three positions showed no
significant differences between patients (HBV or HCV) and
controls, with one exception. The CT genotype frequency at
IL10 -819 was significantly decreased in HBV patients (18.4
vs. 45.9%; P = 0.05). Such difference was associated with
RR value of 0.27 and EF value of 0.33(Table 5,6,7).

Table 2: Observed numbers and percentage frequencies and Hardy-Weinberg (H-W) equilibrium of IL10-1082 genotypes and
alleles in hepatitis B, hepatitis C patients and controls.
Groups
No.
%
No.
%
No.
%
No.
%
No.
%
No.
%

Observed

Hepatitis B
(No. = 38)

Expected
Observed

Hepatitis C
(No. = 38)

Expected
Observed

Controls
(No. = 24)

Expected

IL10 -1082 Genotype or Allele
GG GA
AA
G
A
2
15
21
19
57
5.3
39.5 55.2
25.0
75.0
2.4
14.3 21.3
Not Estimated
6.3
37.5 56.2
5
15
18
25
51
13.1 39.4 47.3
32.8
67.2
4.1
16.8 17.1
Not Estimated
10.8 44.2 45.0
1
8
15
10
38
4.1
33.3 62.5
20.8
79.2
1.0
7.9
15.1
Not Estimated
4.3
33.0 62.7

HWE
p≤
Not significance

Not significance

Not significance

Table 3: Observed numbers and percentage frequencies and Hardy-Weinberg (H-W) equilibrium of IL10-819 genotypes and
alleles in hepatitis B, hepatitis C patients and controls
Groups
Hepatitis B
(No. = 38)

Hepatitis C
(No. = 38)

Observed
Expected
Observed
Expected
Observed

Controls
(No. = 24)

Expected

No.
%
No.
%
No.
%
No.
%
No.
%
No.
%

IL10 -819 Genotype or Allele
CC
CT
TT
C
T
13
7
18
33
43
34.2 18.4 47.4
43.4
56.6
7.1
18.6 12.1
Not Estimated
18.8 49.1 32.0
19
10
9
48
28
72.2 26.3 23.6
63.2
36.8
15.2 17.6 5.2
Not Estimated
39.9 46.6 13.5
7
11
6
25
23
29.1 45.9 25.0
52.1
47.9
6.5
12.0 5.5
Not Estimated
27.1 49.9 23.0

HWE
p≤
0.001

0.01

Not significant

Table 4: Observed numbers and percentage frequencies and Hardy-Weinberg (H-W) equilibrium of IL10 -592 genotypes and
alleles in hepatitis B, hepatitis C patients and controls.
Groups
Hepatitis B
(No. = 38)

Hepatitis C
(No. = 38)

Controls
(No. = 24)

Observed
Expected
Observed
Expected
Observed
Expected

No.
%
No.
%
No.
%
No.
%
No.
%
No.
%

IL10 -592 Genotype or Allele
CC
CA
AA
C
A
15
15
11
12
41
39.4 39.4 28.9
31.5
53.9
11.1 11.1 18.9
Not Estimated
29.1 29.1 49.7
21
11
6
53
23
55.3 28.9 15.8
69.7
30.3
18.5 16.0 3.5
Not Estimated
48.6 42.2 9.2
7
12
5
26
22
29.1 50.0 20.8
54.2
45.8
7.0
11.9 5.1
Not Estimated
29.3 49.7 21.0

HWE
p≤
0.01

0.05

Not significant
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Table 5: Statistical evaluations of associations between IL10 -1082 genotypes or alleles and hepatitis B infection.
IL10 -1082 Genotype
or Allele
GG
GA
AA
G
A

Relative
Risk
1.28
1.30
0.74
1.27
0.79

Statistical Evaluations
Etiological
Fisher’s Exact Probability
or Preventive Fraction
0.01
Not significant
0.09
Not significant
0.16
Not significant
0.05
Not significant
0.16
Not significant

95% Confidence
Intervals
0.11-14.25
0.46-3.73
0.27-2.07
0.54-3.00
0.33-1.87

Table 6: Statistical evaluations of associations between IL10 -819 genotypes or alleles and hepatitis B infection.
IL10 -819 Genotype or Allele
CC
CT
TT
C
T

Relative
Risk
1.26
0.27
2.70
0.71
1.42

Statistical Evaluations
Etiological
Fisher’s Exact
Or Preventive Fraction
Probability
0.07
Not significant
0.33
0.05
0.29
Not significant
0.15
Not significant
0.16
Not significant

95% Confidence
Intervals
0.43-3.74
0.09-0.82
0.90-8.12
0.34-1.45
0.69-2.91

Table 7: Statistical evaluations of associations between IL10 -592 genotypes or alleles and hepatitis B infection.
IL10 -592 Genotype
or Allele
CC
CA
AA
C
A

Relative
Risk
1.58
0.41
1.75
0.99
1.01

Statistical Evaluations
Etiological
Fisher’s Exact Probability
Or Preventive Fraction
0.14
Not significant
0.29
Not significant
0.13
Not significant
0.005
Not significant
0.004
Not significant

The presented results suggest that polymorphisms of IL10
gene at IL10 -1082 , IL10 -819 and IL10 -592 may have no role in
susceptibility to HBV and HCV infections in the
investigated sample of Iraqi patients, but there was a
possibility that the CT genotype of IL10 -819 has some
protective effects in HBV infection. Studies on the
polymorphism of IL10 gene in HBV or HCV infection have
shown conflicting results. In some studies, there was a
significant association while in other studies there was no
association, and this has been reasoned by the heterogeneity
of both viruses, which may cause research results to be
inconsistent, and in addition, the statistical power of small
sample associated analysis has been suggested to be too low
to detect minor gene variations [21]. A previous study
showed that the frequency of IL10 -1082 GG genotype was
significantly higher in HBV patients than in healthy
controls, while the distribution of IL10-819 genotypes was not
significantly different between HBV patients and controls
[22]. Roli et al. (2014) also indicated that IL10 is a potential
candidate gene that may be strongly associated with
predicting the transition of HBV related disease phases.
Afzal et al. (2011) also suggested that the different IL10
gene polymorphisms may lead to an imbalance between the
pro-inflammatory and anti-inflammatory cytokine responses,
which may in turn influence the susceptibility to HCV
infection. Yong-liang et al. (2010) exposed that the A and C
alleles of IL10-592 might be a risk factor for HBV or HCV in
Asians but not in Europeans. Gao et al. (2011) also
suggested that the polymorphism of IL10-1082 appears to
have some influences on chronic infection of HCV and/or
HBV and HCV replication.

95%
Confidence Intervals
0.56-4.64
0.14-1.16
0.54-5.69
0.48-2.03
0.49-2.07

Genotype Impact on IL-10 Level
Genotypes at the three IL10 gene promoter positions (IL10 1082 , IL10 -819 and IL10 -592 ) recorded no significant differences
between the serum level of IL-10 for each position in HBV
and HCV patients or controls, with some exceptions. At
position -1082, GA and AA genotypes shared a similar mean
of IL-10 (22.2 ± 6.5 and 22.6 ± 5.8 pg/mL, respectively) in
HBV patients, but both means were significantly higher than
the mean of GG genotype (20.6 ± 0.1 pg/mL) (Figure 1). For
IL10 -819, the TT genotype of HBV patients demonstrated a
significant increased IL-10 level (24.1 ± 3.9 pg/mL)
compared to CC and CT genotypes (21.9 ± 3.1 and 18.5 ±
7.6 pg/mL), while CT genotype of controls showed a
significant decreased level (16.8 ± 5.8 pg/mL) compared to
CC and TT genotypes (20.1 ± 4.6 and 21.4 ± 4.9 pg/mL)
(Figure 2).

Figure 1: Serum level of IL-10 in hepatitis B and C patients
and controls distributed by IL10 -1082 genotypes. (Different
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capital letters: Significant difference (P ≤ 0.05) between
means of bars).

only a potential susceptibility gene for HBV and/or HCV
infection, but also potentially determines the disease clinical
outcome. IL10 -1082 AA and IL10 -1082 A were associated with
an increased risk, but IL10 -1082 GA and IL10 -1082 G were
associated with a reduced risk of HCV RNA replication. In a
more recent study, Saxena et al. (2014) investigated the
spontaneous/un-stimulated levels of IL-10 in the peripheral
blood mononuclear cells of HBV carriers and correlated that
with two polymorphisms of IL10 gene (IL10 -819 and IL10 592 ). Their results demonstrated a non-significant elevation in
IL-10 levels in individuals with IL10 -819 CC and IL10 -592 TA
genotypes when compared to the subjects with the
corresponding CC and TA genotypes.

4. Conclusion

Figure 2: Serum level of IL-10 in hepatitis B and C patients
and controls distributed by IL10 -819 genotypes. (Different
capital letters: Significant difference (P ≤ 0.05) between
means of bars).
Finally, the CC and CA genotypes of IL10-592 for controls
showed a significant decreased IL-10 level (18.1 ± 6.7 and
18.0 ± 5.4 pg/mL, respectively) compared to AA genotype
(22.2 ± 2.4 pg/mL) (Figure 3).

The serum profile of IL-10 was upregulated in hepatitis B
patients, and the infections were associated with an
increased level of this cytokine, Such immunogenetic
background not just conferred predisposition but also
impacted the serum level of these cytokines in HBV and
HCV patients.
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