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ABSTRACT

Serum level and gene polymorphism of Interferon gamma (IFN-γ) 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. HCV patients showed a significant decreased level of IFN-γ compared to controls
(38.69 ± 13.25 vs. 48.41 ± 8.09 pg/ml), and a decreased level was also observed in HBV patients, but the
difference was not significant. 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. For IFNG gene
polymorphism (IFNG+874), the distribution of allele and genotypes in patients and controls showed no significant
differences, with the excpetion of a significant decreased frequency of TT genotype in HCV patients compared to
controls (18.4 vs. 45.8%; p = 0.04). Finally, no clear impact of IFNG+874 genotypes on serum level of IFN-γ was
observed in patients and controls, but TT genotype of HCV patients reported a significant decreased level of IFNγ (33.0 ± 9.3 pg/ml) compared to almost all other genotypes in patients or controls.
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1. INTRODUCTION

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].

Interferon-γ (IFN-γ), or type II interferon, is a cytokine
that is critical for innate and for innate and adaptive
immunity against viral, some bacterial and protozoa
infections [4]. IFN-γ gene is located on chromosome 12
at position 12q14, and the IFN-γ monomer consists of a
core of six α-helices and an extended unfolded
sequence in the C-terminal region [5].

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].

When infecting the liver parenchyma, hepatotropic
viruses such as HBV or HCV continuously release viral
particles into the blood stream [6,7]. The first line of
defenses that encounter viruses includes natural killer
(NK) cells and natural killer T (NKT) cells, which are
abound in the liver. These cells are activated by type-I
IFNs (α and β) released by infected liver cells. NK and
NKT cells, both can eliminate infected cells, but also
constitute a relevant source of IFN-γ and tumor
necrosis factor (TNF) alpha [8,9].
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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 [10]. 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 [11]. One of these SNPs is IFNG+874, and its
alleles or genotypes have been suggested to effect
susceptibility to several human diseases [12,13].
Therefore, the present study was planned to determine
the role of IFN-γ in etiopathogenesis of HBV and HCV in
terms of serum level and gene polymorphism.

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.

2. MATERIALS AND METHODS

Genotypes of IFN-γ 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

2.1 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
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 realtime 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.
2.2 Assessment of IFN-γ serum level
Sera of hepatitis patients and controls were assessed
for the level of IFN-γ using a commercially available kit
(PeproTech; UK), and the instructions of manufacturer
were followed.
2.3 Detection of IFNG 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 (IFNG+874) by
polymerase chain reaction-specific sequence primer
(PCR-SSP) assay, followed by electrophoresis on 2%
http://crmb.aizeonpublishers.net/content/2018/1/crmb1400-1404.pdf

2.4 Statistical Analysis
Serum level of IFN-γ 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.

3. RESULTS AND DISCUSSION

3.1 Serum Level of IFN-γ
HCV patients showed a significant decreased level of
IFN-γ compared to controls (38.69 ± 13.25 vs. 48.41 ±
8.09 pg/ml), and a decreased level was also observed in
HBV patients (43.96 ± 9.64 vs. 48.41 ± 8.09 pg/ml), but
the difference was not significant. pg/ml).Distributing
patients and controls into two age groups (< 40 and ≥
40 years) revealed that serum level of IFN-γ showed
showed no significant difference between these age
groups in patients or controls. Similarly, there was no
significant difference between males and females in
each group of patients or controls. However, male HCV
patients showed a significant decreased level of IFN-γ
(34.87 ± 10.90 pg/ml) compared to male HBV patients
(45.82 ± 10.90 pg/ml) or controls (45.42 ± 7.02 pg/ml)
(Table 1).
The present results demonstrate that IFN-γ serum level
was down-regulated in viral hepatitis infection,
especially HCV, and such finding confirms the
protective role of IFN-γ against viral hepatitis. This is
reasoned by the fact that IFN-γ is an important pronflammatory cytokine that has antiviral activity, and an
experimental evidence declared that such cytokine can
inhibit HCV infection [14]. Further data suggest a
strong IFN-γ-mediated antiviral natural killer cell
response is associated with a self-limited course of
acute HCV in human immunodeficiency virus-positive
patients [15]. However, the present study results
demonstrated that neither age nor gender was of a
significance in establishing the role of IFN-γ in
pathogenesis of HBV and HCV. Both subjects (age and
1401
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gender) have been a matter of a controversy; therefore,
it might be too-early to reach a final conclusion about
this subject, and the differences between studies might

be related to sample size, race
heterogeneity [16, 17,18, 19, 20,21,22].

and

disease

Table 1: Serum level of IFN-γ and in hepatitis B and C patients and controls distributed by age group and gender.
IFN-γ Serum Mean Level ± SD (pg/ml)
Patients
Hepatitis B (No.= 38)
Hepatitis C (No.= 38)
Total
43.96 ± 9.64AB
38.69 ± 13.25B
< 40 years
43.68 ± 7.63AB
38.55 ± 12.64B
AB
≥ 40 years
44.38 ± 12.71
38.76 ± 13.81B
p
N.S.
N.S.
Males
45.82 ± 10.90A
34.87 ± 10.90B
Females
41.85 ± 7.80A
41.18 ± 13.72A
p
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)
Groups

3.2 Genetic Polymorphism of IFNG Gene
The genetic polymorphism of IFNG gene was
determined at position IFNG+874, which was presented
with three genotypes (AA, AT and TT) in HBV and HCV
patients and controls. Analysis of Haedy-Weinberg
equilibrium (HWE) revealed that HBV and HCV
patients, as well as controls were in a good agreement
with HWE, and no significant variation between the
observed and expected genotype frequencies was
observed. Also, comparing HBV to controls revealed
that none of the genotypes or alleles showed a
significant difference between patients and controls,
but HCV patients contradicted such theme. They were
observed to have a significantly decreased frequency of
TT genotype (18.4 vs. 45.8%; p = 0.04), with a PF value
of 0.33 (Tables 2, 3, 4 and 5).
The present analysis of IFNG+874 genotypes in HBV and
HCV patients revealed no association with HBV
infection, while in HCV infection, a protective effect
might be suggested by the TT genotype. These findings

Controls
(No.= 24)
48.41 ± 8.09A
49.00 ± 7.30A
47.82 ± 9.10A
N.S.
45.42 ± 7.02A
49.41 ± 8.36A
N.S.

are not consistent with previous studies that
considered IFNG+874 polymorphism as marker for HBV
infection [23]. However, in agreement with the present
study, Cheong et al. (2006) found no significant
association between IFNG+874 genotypes or alleles and
HBV infection. Such differences could be predominantly
attributed to different population investigated and gene
loci analyzed.
However, Gao et al. (2010) mentioned that the
polymorphism in IFNG+874 if not associated with either
infection, it may influence the chronicity and outcome
of HCV and/or HBV infection, but in an Iranian study,
Sarvari et al. (2014) suggested that IFNG gene
polymorphism at IFNG+874 and perhaps IFNG-183 loci do
not seem to have any effect on the outcome of therapy
in patients with HCV infection in general population.
However, in a further recent study, it has been found
that IFNG+874 TT genotype and T allele was associated
with a reduced risk of HBV infection in an Asian
population [27].

Figure 1: Serum level of IFN-γ in hepatitis B and C patients and controls distributed by IFNG+874 genotypes. (Different
superscript capital letters: Significant difference (p ≤ 0.05) between means of bars).
http://crmb.aizeonpublishers.net/content/2018/1/crmb1400-1404.pdf
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Table 2: Observed numbers and percentage frequencies and Hardy-Weinberg equilibrium (HWE) of IFNG+874 genotypes and
alleles in hepatitis B patients and controls.
Groups

Hepatitis B
(No. = 38)

Controls
(No. = 24)

Observed
Expected
Observed
Expected

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

IFNG+874 Genotype or Allele
AT
TT
A
T
16
16
28
48
42.1
42.1
36.8
63.1
17.6
39.8
Not Estimated
46.5
39.8
9
11
17
31
37.5
45.8
35.4
64.5
10.9
10.0
Not Estimated
45.7
41.7

AA
6
15.7
5.1
13.5
4
16.6
3.0
12.5

HWE
p≤

Not significance

Not significance

Table 3: Statistical evaluations of associations between IFNG+874 genotypes or alleles and hepatitis B infection.
IFNG+874 Genotype
or Allele

Statistical Evaluations
Etiological
or
Fisher’s Exact Probability
Preventive Fraction
0.001
Not significance
0.11
Not significance
0.06
Not significance
0.02
Not significance
0.04
Not significance

Relative
Risk

AA
AT
TT
A
T

0.94
1.33
0.86
1.06
0.94

95%
Confidence
Intervals
0.24-3.65
0.47-3.76
0.31-2.36
0.50-2.24
0.45-1.98

Table 4: Observed numbers and percentage frequencies and Hardy-Weinberg equilibrium (HWE) of IFNG+874 genotypes and
alleles in hepatitis C patients and controls.
Groups
Hepatitis C
(No. = 38)

Controls
(No. = 24)

Observed
Expected
Observed
Expected

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

AA
9
23.6
10.5
27.7
4
16.6
3.0
12.5

IFNG+874 Genotype or Allele
AT
TT
A
T
22
7
40
36
57.8
18.4
52.6
47.3
18.9
8.5
Not Estimated
49.8
22.4
9
11
17
31
37.5
45.8
35.4
64.5
10.9
10.0
Not Estimated
45.7
41.7

HWE
p≤
Not significance

Not significance

Table 5: Statistical evaluations of associations between IFNG+874 genotypes or alleles and hepatitis C infection.
IFNG+874 Genotype
or Allele
AA
AT
TT
A
T

Relative
Risk
1.55
2.29
0.27
2.03
0.49

Statistical Evaluations
Etiological
or
Fisher’s Exact Probability
Preventive Fraction
0.08
Not significance
0.32
Not significance
0.33
0.04
0.26
Not significance
0.32
Not significance

3.3 Genotype Impact on IFN-γ Level
No clear impact of IFNG+874 genotypes on serum level
of IFN-γ in HBV and HCV patients or controls was
observed, but the TT genotype of HCV patients
reported a significant decreased level of IFN-γ (33.0 ±
9.3 pg/ml) compared to almost all other genotypes in
patients or controls (Figure 1).
In disagreement with the present results, Pravica et al.
(2000) reported that the IFNG+874 TT genotype was
often associated with high IFN-γ production, while
http://crmb.aizeonpublishers.net/content/2018/1/crmb1400-1404.pdf

95%
Confidence
Intervals
0.43-5.60
0.82-6.41
0.09-0.82
0.97-4.23
0.24-1.03

IFNG+874 AA genotype was regarded as low producer in
normal subjects. However, Ben-Ari et al. (2003)
reported that AA genotype of IFNG+874 was associated
with low IFN-γ level in patients with chronic HBV
infection compared to controls; an observation that
was also shared by the present study, in which patients
with the AA genotype were observed with a low level of
IFN-γ compared to the corresponding controls (36.8 vs.
46.8 pg/ml). However, Conde et al. (2013) did not find
a correlation between IFNG+874 genotypes and IFN-γ
level in chronic HBV patients. These differences could
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be related the virus strain, as well as racial variation
may also have its impact as these polymorphisms show
different frequencies in different ethnic communities
[31].

4. CONCLUSION

The serum level of IFN-γ was downregulated in
hepatitis C patients. However, gene polymorphism at
position might have no effect on susceptibility of HBV
and HCV infections.
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