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In the world approximately 250 million people are recognized as chronic carriers of HBV surface antigen (HBsAg) with a large regional

variation in the level of endemicity of HBsAg positive patients from 2 to 8%. All patients with chronic HBV infection have an increased risk
of liver cirrhosis and hepatocellular carcinoma, depending on the host's response to infection and viral factors. Studies of interrelationship
between polymorphisms of cytokine genes and variants of chronic hepatitis B are not numerous, often, are estimated in one group with chronic
hepatitis C.

The method of this study was the equalization of the frequency of polymorphisms of the genes IL-10 (rs1800896), IL-4 (rs2243250) and
TNF o (rs1800620) in healthy individuals and patients with chronic hepatitis B, which are residents of the Odessa region.

Polymorphism of genes in cytokines investigated by PCR. The stage of liver fibrosis was determined by the results of the non-invasive
FibroScan method. The frequencies of alleles and genotypes in the groups were compared according to Pearson's chi-squared test with Yates'
correction for continuity with the number of freedom steps being 1.

There are different frequencies of the IL-4(rs2243250) and IL-10 (rs1800896) gene alleles in groups of healthy persons and patients with
chronic hepatitis B. According to the established stage of liver fibrosis, the presence of the CC IL-4(rs2243250) allele is more resistant to
hepatitis B, lower heterozygous CT of the /L-4(rs2243250) gene (p<0.05). Also, heterozygous carriers of the GA IL-10(rs1800896) allele are
more susceptible to chronic hepatitis B compared with the mutant AA IL-10(rs1800896) allele.

Identification of frequencies of gene's polymorphism in groups of healthy persons and patients with chronic hepatitis B can serve as one
of the genetic criteria for the progression of hepatitis B.
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OCOBJIMBOCTI AJIEJIBHOT'O IMOJIMOP®I3MY I'EHIB IUTOKIHIB IL-10, IL-4, TNFa ¥ XBO-
PUX HA XPOHIYHUM 'EITATUT B

O0ecvkuii HayioHanbHull meouynuil yHigepcumem, Oodeca, Yxkpaina

VY cBiti npubnusno 250 MiIBHOHIB 0CI0 € XpOHIYHMMH HOCisMH TIoBepxHeBoro antureny HBV (HBsAg) 3 Benukoro perioHaabHORO
Bapiali€ero MinbiHoOHIB eHeMiuHnX piBHIB HBsAg mosutuBHuX mamieHTiB Big 2 10 8%. Yci mamienTn 3 XpoHiunoto HBV-iHpekiiero MatoTh
ITIBUIIEHUH PU3UK BUHUKHEHHS LHPO3H TeyeHi Ta remnaronentonsipHoi kapuuHomu (I'LK), 3anexxHo Bix BiomoBini opraHisMy rocrnopaps Ha
iH(exuito Ta BipycHi hakTopu.

MeToto TaHOTO AOCIiIKEHHS OYII0 TOPiBHAHHS YaCTOTH OTiMOp(i3MiB reHiB IL-10 (rs1800896), IL-4 (rs2243250) Ta TNF o (rs1800620)
y 300poBux ocib i xBopux Ha XI'B. ITonimopdizm reniB mutokinis BuBdaBcs muisixoMm [1JIP. Cryminb ¢iOpo3y mediHKKM BCTaHOBIIOBABCS 32
pesynsraTaMy HeinBasuBHOTO Mertony FibroScan. Byno BusiBieHO cyTTeBi BiAMIHHOCTI 4acToT moiiMopdi3My 3a3HauYeHHX TeHiB y Tpyrax

3710poBHX Ta XBopHX Ha XI'B, 1110 MOXKE HaJaJl CITY’KUTH OJHUM i3 TCHETHYHUX KPUTEPiiB pOrpecyBaHHs renarury B.
KirouoBi ciioBa: xponiuauii renarut B, momiMopdizm reHiB UUTOKIHIB, (HiOpO3 MediHKM.

Introduction. Infection caused by the hepatitis B virus
(HBYV infection) is a global public problem with changing
epidemiological data that occurs as a result of the influ-
ence of several factors, including measures that are carried
out in connection with vaccinations, as well as population
migration.

Approximately 250 million people are recognized as
chronic carriers of HBV surface antigen (HBsAg) with
a large regional variation in the level of endemicity of
HBsAg positive patients from 2 to 8%. There is a ten-
dency to decrease the level of HBV prevalence in several
countries with high endemicity due to the improvement of
socioeconomic status, vaccination programs and, possibly,
effective antiviral treatment. Currently, in some European
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countries, the prevalence of HBV infection has increased
due to population migration. Even with the help of univer-
sal vaccination programs, it is impossible to significantly
prevent cases of acute HBV infection, especially in high-
risk groups. All patients with chronic HBV infection have
an increased risk of liver cirrhosis and hepatocellular car-
cinoma, depending on the host's response to infection and
viral factors [1; 2].

Despite some progress in the study of the pathogenesis
of chronic viral hepatitis, the causes of long-term persis-
tence of viruses in the body have not been fully studied,
and many details of the mechanism for the formation of
chronic hepatitis and its further progression to cirrhosis are
still not known. It is known that liver damage in CHB is
immune-mediated, since the hepatitis B virus does not have
a direct cytopathic effect. The persistence of HBV is associ-
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ated with the inability of virus-specific cytotoxic lympho-
cytes to remove viruses from the body, which leads to a
chronic necroinflammatory reaction in the liver, and later
to the development of cirrhosis and hepatocarcinoma [3; 4].

In chronic hepatitis B, the mechanisms of the immu-
nological response largely determine the course and out-
come of the disease. Data have been obtained on the pos-
sible involvement of NK cells when activated by cytokines
in the process of cell damage and exacerbation of chronic
hepatitis B. It has now been proven that the development
of hepatocarcinoma in CHB patients is possible even at the
stage of chronic hepatitis, before the formation of liver cir-
rhosis [5; 6].

Recent studies have shown that an imbalance in the
secretion of immunoregulatory cytokines and the regula-
tion of cytokine-mediated cooperation, proliferation and
differentiation of cells may be due to a complex of genes
that determine the level of production of Thl or Th2 type
cytokines [7].

It has been established that the level of production of
cytokines and their antagonists, the expression of recep-
tors for various cytokines is determined by the set of allelic
variants of cytokine genes inherited by the individual and
their receptors.

However, studies on the relationship between polymor-
phisms of cytokine genes and the course of chronic hepa-
titis B are few and often evaluated in the same group with
chronic hepatitis C [8].

In this regard, it seems relevant to evaluate the signifi-
cance of the allelic polymorphism of the /L-10 (rs1800896),
1L-4 (rs2243250) and TNFa (rs1800620) genes in an ethni-
cally homogeneous group of patients with chronic hepatitis
B living in the Odessa region.

The aim of the study — determination of the frequency
of occurrence of polymorphisms of the /L-4(rs2243250),
IL-10(rs1800896), TNFa (rs1800620) genes in patients
with chronic hepatitis B compared with healthy individuals
living in the Odessa region, to improve the quality of hepa-
titis B diagnosis according to the obtained genetic criteria.

Materials and methods

We examined 82 patients with chronic hepatites B aged
18 to 54 years. All examined patients were under dispen-
sary observation in the hepatological center of the Odesa
Municipal Infectious Hospital. The patients are residents
of the Odessa region, the study group was dominated by
men (70%). The duration of the disease was no more than
10 years.

The control group consisted of 30 practically healthy
persons, the average age of which was 32+1.05 years. The
number of women and men was the same (15 people each).

All patients included in the study were given free and
informed consent. The methodology of this investigation is
in accordance with the requirements of the Committee on

Bioethics of the Odesa National Medical University (proto-
col 179 of 19.11.2010).

The confirmation of diagnosis of chronic hepatitis B
based on the following biochemical parameters (increased
AST and ALT activity, bilirubin concentration and the
predominance of its direct fraction), serological markers
(determination of HBsAg, HBeAg, aHBe, as well as HBV
DNA) were studied.

Molecular genetic studies included the determina-
tion of polymorphic variants of the IL-4(rs2243250), IL-
10(rs1800896), TNFo. (rs1800620) genes. Polymorphism
was studied by amplification of the corresponding regions
of the genome by PCR. The structure of the primers used
and the parameters of temperature cycles described in the
literature and the genomic database. The studies were car-
ried out on the basis of the German Diagnostic Center. St.
Paul (Odesa).

The severity of the fibrotic process in the liver was
determined by the METAVIR scale using the non-invasive
FibroScan test. FibroScan is a non-invasive method for
assessing the degree of liver fibrosis, which is implemented
using a special apparatus. The FibroScan liver examination
is based on the measurement of liver elasticity. The
ultrasonic sensor of the instrument generates medium
amplitude and low frequency oscillations. These vibrations
pass through the skin, subcutaneous tissues and create in
the liver.

The distribution of genotypes for the studied
polymorphic loci was checked using Pearson's y2 test.
Allele and genotype frequencies in the groups were
compared using Pearson's chi-squared test with Yates'
correction for continuity with degrees of freedom equal
to 1. Allele frequencies were calculated according to the
Hardy-Weinberg law.

Research results and discussion

Considering that immune mechanisms play a significant
role in the pathogenesis of chronic viral hepatitis, the
regulation of which is determined by the balance of
cytokines, it seems important to assess the frequency of
occurrence of allelic variants of cytokine genes among
healthy individuals and patients with chronic hepatitis B
in an ethnically homogeneous group of the Odesa region.

Significant differences were found in the control and
study groups of patients during studying the occurrence
of allelic polymorphisms of [L-10 (rs1800896), IL-4
(rs2243250) and TNF o (rs1800620). (Table 2, 3, 4).

The study of the polymorphic region of IL-4
(rs2243250) revealed the predominance of the homo-
zygotes CC [L-4 (rs2243250) in the group both of
patients with hepatitis B and in the control group, which
amounted to 60,98% and 86,6%, respectively. In addi-
tion, in the group of patients with chronic hepatitis B,
there was a significant predominance of the heterozy-

Table 1

Characteristics of the studied polymorphisms

Gene polymorphism primer name nucleotide sequence
IL-4 C589T 152243250 5'-TAAACTTGGGAGAACATGGT-3'
IL-10 G1082A rs1800896 5'-CCT ATC CCT ACT TCC CCT-3'
TNFa G308A rs1800620 5'-AGG CAA TAG GTT TTG AGG GC-3'
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Table 2

enotype control grou patients with
genotyp _ group frequency (%) hepatitis B frequency (%) v significance level
/allele (n=30) (n=82)
CC 26 86,6 50 60,98 5,65 p<0.05
CT 2 6,7 32 39,02 9,59 p<0.01
TT 2 6,7 - -
Table 3
Polymorphism frequency of /L-10 (rs1800896) in the control and study groups
genotype/ control group o patients with o 2 significance
allele (n=30) frequency (%) hepatitis B (n=82) frequency (%) X level
GG 14 46,66 26 31,7 1,645 p>0,02
GA 8 26,67 50 60,0 8,197 p < 0,005
AA 26,67 6 7,3 4,954 p<0,05
Table 4
Polymorphism frequency of TNF-a (rs1800620) in the control and study group
genotype control group frequency patient_s .With o 2 -
Jallele (n=30) (%) he(l:laztlst; B frequency (%) X significance level
GG 27 90,0 70 85,37 0,336 p>0,05
GA 2 6,7 12 14,63 1,1 p> 0,05
AA 1 33 - -

gous allele CT IL-4 (rs2243250) in comparison with
the control group. In the study group of patients with
chronic hepatitis B, homozygous 77T IL-4 (rs2243250)
variant (mutation) was not detected, while in the control
group this genotype variant was found in 6% of people.
The frequency allele C was 0.9 in the control group, and
0.8 in the group of patients with chronic hepatitis B. The
frequency T allele was 0.1 and 0.2, respectively.

Thus, we can assume a probable relationship between
the homozygous allele and a certain resistance to the hepa-
titis B virus, as well as the heterozygous variant CT [L-4
(rs2243250) and increased susceptibility to the hepatitis B
virus (p<0,05).

In the study of polymorphism IL-10 (rs1800896) in
patients with chronic hepatitis B, there was a significantly
greater variability of the genotype than in people
of the control group. In particular, the homozygous
genotype GG IL-10 (rs1800896) in patients with chronic
hepatitis B was much less common (31,7%) than in
healthy individuals (46,66%). In the study group, the
heterozygous variant GA IL-10 (rs1800896) prevailed
(60%), while in the control group its occurrence was low
(26,67%). The frequency of occurrence of the mutant
variant of the genotype AA IL-10 (rsi800896) in the
control and study groups had no significant difference
(26,67% and 7,3% respectively). The difference in the
frequency of occurrence of GA IL-10 (rs1800896) and
AA GG IL-10 (rs1800896) genotypes in the study and
control groups is significant (p>0.05). The frequency
allele G was 0.53 in the control group, and 0.62 in the
group of patients with chronic hepatitis B. The frequency
allele A was 0.47 and 0.38, respectively.

The study of the polymorphic region TNF-a (rs1800620)
revealed the predominance of the homozygous variant GG

TNF-o. (rs1800620) in the both group of patients with
hepatitis B and in the control group, which amounted to 90%
and 85,37%, respectively. However, in the group of patients
with chronic hepatitis B, there was some predominance
of the heterozygous allele GA TNF-a (rs1800620) in
comparison with the control group. In the study group of
patients with chronic hepatitis B homozygous variant 77
TNF-o. (rs1800620) (mutation) was not detected; in the
control group, this variant of the genotype was found only
in one person (3,3%). There was no statistically significant
difference between the indicators.

The frequency allele G was 0.93 in the control group,
and 0.89 in the group of patients with chronic hepatitis
B. Allele frequency A was 0.07 and 0.11, respectively.

During the study, all patients were divided into 3 groups:
absent or minimal fibrosis (F0-F1), moderate fibrosis (F2)
and severe fibrosis of the liver (F3).

In the group of patients with chronic hepatitis B, the
distribution of patients by the degree of fibrosis was as
follows: the minimum degree of liver fibrosis (FO-F1)
was detected in (41%) patients, moderate degree (F2) — in
(34%) patients, distinct fibrosis (F3) — in (25%).

In patients with homozygous CC IL-4(rs2243250)
genotype, there is a predominance of a minimal degree of
fibrosis or its absence compared with patients who have a
heterozygous CT IL-4(rs2243250) genotype.

In patients with homozygous variants of GG IL-10
(rs1800896) and AA IL-10 (rs1800896), there is a predom-
inance of the minimum degree of fibrosis in comparison
with patients who have a heterozygous variant of GA IL-10
(rs1800896).

Conclusions. In an ethnically homogeneous group
of residents of the Odesa region, differences were found
between patients with chronic hepatitis B and healthy
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individuals in terms of the allele frequencies of the
IL-4(rs2243250) and IL-10 (rs1800896) genes.

On the basis of the differences of the frequency of
definite genotypes in patients with chronic hepatitis B and
healthy persons (p<0.05), it is possible to assume a higher
risk of developing the chronic form of hepatitis B in carriers
of heterozygotes CT IL-4 (rs2243250) than in carriers of
homozygotes CC IL-4 (rs2243250).

On the basis of the differences of the frequency of
definite genotypes in patients with chronic hepatitis B and
healthy persons (p<0.05), it is possible to assume a higher
risk of developing the chronic form of hepatitis B in carriers

of heterozygotes GA IL-10 (rs1800896) than in carriers of
homozygotes A4 IL-10 (rs1800896).

Thus, the obtained results indicate significant
differences in IL-4 (rs2243250) and IL-10 (rs1800896)
gene polymorphisms in patients with chronic hepatitis
B and healthy individuals are marked. Determination of
the genetic profile in such patients can be an important
additional factor in the comprehensive assessment of the
risk of developing chronic hepatitis B. The study of the
relationship between genetic criterias and the speed of
development of the chronic inflammatory process in the
liver tissue will be the subject of further research.
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