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Abstract. The aim is to conduct a comprehensive assessment of immunogenetic and biochemical parameters in patients with chronic
viral hepatitis B (CVHB) living in the Odesa region. Materials and methods. A total of 82 patients with CVHB were examined. The traditional
biochemical and immunological parameters, the content of cytokines IL-4, IL-10, TNF-a and the gene polymorphism of cytokines interleu-
kin (IL)-4, IL-10, tumor necrosis factor (TNF)-a were determined. The patients were divided into groups in accordance with the identified
polymorphisms of cytokine genes for assess the relationship of non-parametric and parametric indicators (changes in the immunological
status, biochemical parameters and cytokine profile) Results. With the use of the Spearman’s rank correlation coefficient, certain relation-
ships have been established. In patients with homozygous CC IL-4 polymorphism, more pronounced changes in the cytokine profile, im-
munological status and a higher level of alanine aminotransferase and aspartate aminotransferase activity were noted. Conclusion. The re-
vealed relationship between the alanine aminotransferase and aspartate aminotransferase levels, the immunological status and cytokine
profile indicators with certain TNF-a and IL-4 genotypes suggests a genetic predisposition of certain patients with CVHB to a more severe
course. The information obtained can be applied as one of the additional criteria for the activity of inflammatory changes in the liver tissue.
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Introduction

Viral hepatites is one of the biggest threats public health,
since, despite the significant spread, most people do not know
that they are infected, there is no access to treatment sufficient,
and the complications caused by them lead to cirrhosis and
hepatocellular carcinoma. According to the evaluations data,
in the world 256 million are infected with viral hepatitis B (VHB).
People infected by VHB develop cirrhosis of the liver in a 5-year
cumulative incidence is estimated at 8-20%; by in the presence
of liver cirrhosis, the annual risk of liver decompensation and
the incidence of hepatocellular carcinoma varies from <1% to
5%; only 15-40% of patients with decompensated liver cirrhosis
have a chance to survive within 5 years [1, 2].

Current research shows that malignancy (hepatocarcino-
ma formation) is possible at the stage of the chronic inflam-
matory process of the liver of viral etiology before the onset
of cirrhotic changes [3, 41.

Numerous research works show that the outcomes
of the viral chronic inflammatory process in the liver are de-
termined by the genetic features of the virus, as well as the hu-
man body. The search for genetic markers that will make it
possible to accurately predict the rate of formation of fibrotic
changes in the liver tissue, assess the possibility of transfor-
mation of fibrosis into cirrhosis, and also predict the likeli-
hood of a stable biochemical and virological response to an-
tiviral treatment is ongoing.

Cytokines influence the development of the immune
response by transmitting signals between different cells.
Of certain importance is the polymorphism of the genes
of cytokines and their receptors.

The works of a number of authors show that polymorphism
of a number of human genes determines changes in blood
biochemical parameters and the amount of cytokines [5, 6].
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However, the study of allelic polymorphism of cytokine
genes, the relationship with clinical signs and laboratory pa-
rameters was carried out in patients with chronic hepatitis
of various etiologies, and not only in patients with chronic VHB.

It seems appropriate to evaluate the complex of allelic poly-
morphism of several cytokine genes, clinical and immunological
changes in patients infected with hepatitis B virus alone.

The aim of the work: to conduct a comprehensive assess-
ment of immunogenetic and biochemical parameters in pa-
tients with chronic VHB living in the Odesa region.

Materials and methods

We examined 82 patients with chronic hepatites B aged
18 to 54 years. All examined patients were under dispensary ob-
servation in the hepatological center of the Odesa Clinical Infec-
tious Hospital. The patients are residents of the Odesa region,
the study group was dominated by men (68%). The duration of the
disease was no more than 10 years. Patients infected with the HIV
virus, other hepatotropic viruses, and drug abusers were not in-
cluded in the study. 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 study participants signed a written voluntary in-
formed consent for the study. The methodology for conduct-
ing this clinical observation complied with the requirements
of the Bioethics Committee of Odesa National Medical Uni-
versity (protocol No. 179 dated November 19, 2010).

In all patients, the dynamics of the general clinical analy-
sis of blood and urine, the concentration of total bilirubin
in the blood serum and its fractions, and the activity of alanine
aminotransferase (ALT) were studied.

In order to confirm the final diagnosis and determine
the stage of the disease, routine biochemical tests were used
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(an increase in the activity of ALT and aspartate aminotransferase
(AST), the concentration of total bilirubin and the predominance
of its direct fraction, the concentration of total protein and its frac-
tions, the level of the prothrombin index).

Traditional serological markers (HBeAg and HBsAg anti-
gens, aHBe antibodies) were detected by ELISA, and the quan-
titative content of HBV DNA was determined using polymerase
chain reaction.

The methodology for molecular genetic tests of the pilot
project and immunological studies is described in our previ-
ous works [7].

The determination of cytokines in blood serum was car-
ried out by enzyme-linked immunosorbent assay using re-
agent kits for the quantitative determination of the con-
centration of IL-4, IL-10, TNF-a in human biological fluids in
accordance with the instructions. The evaluation of the re-
sults was carried out by photometric method (microplate en-
zyme immunoassay analyzer «Stat Fax-2100», USA).

The obtained parametric and non-parametric indicators
were processed by statistical methods in MS Excel.

Research results and discussion

The clinical course of chronic VHB in the studied patients
was characterized by next changes in the general condition:
asthenovegetative syndrome was observed in all patients
(100%), dyspeptic — in 68 patients (83%), arthralgic — in 34
(41%). Jaundice was registered in 21% of patients, it was weak
and short-lived. Most patients had hepatomegaly (93%) and
splenomegaly (47%).

The clinic of the disease in the group of patients with
chronic VHB was not characterized by a cyclical process. All
patients noted various manifestations of asthenovegetative
syndrome (100%), a significant part had various dyspeptic
symptoms (83%), arthralgic — in 41 (41%). Jaundice was rarely
recorded (11%), was short-lived and mild. Only 39% of patients
had pain in the joints. The majority of patients with chronic
VHB were found to have enlarged liver (93%) and spleen (47%).

Analysis of changes in biochemical indicators in patients
with chronic VHB showed definite changes: compared to healthy
individuals, the level of total bilirubin was 1.9times higher
(19.9+£1.23 umol/l), the content of total protein was 1.2 times
lower (64.09+0.68 g/l), albumin — 1.3 times (35.45+0.55 g/l) and
y-globulins — 1.7 times (7.27+0.17 g/I). The activity of ALT and AST
was also increased — 5.8 times (3.29+0.91 mmol/l) and 6.8 times
(2.27+0.74 mmol/l), respectively — compared to healthy subjects.

Comparative pilot studies of allelic polymorphism
of IL-10 (rs1800896), IL-4 (rs2243250) and TNF-a (rs1800620)
genes in patients with chronic VHB and healthy people
were published in our previous work [7].

The relationship between the degree of liver fibrosis and
certain genotypes of IL-4 (rs2243250) and TNF-a (rs1800620)
was revealed, which may allow using this information as one
of the criteria for the rate of progression of liver fibrosis. The se-
verity of changes in the parameters of the immune response is
an additional criterion for the degree of morphological disor-
dersin the liver tissue. It has been suggested that it is expedient
to further study the polymorphism of genes of other cytokines
and their quantitative content in the blood serum of patients
in order to create a personalized approach to the treatment
and prediction of outcomes of viral hepatitis.

The results of the study of the immunological status
of patients with chronic VHB in comparison with healthy in-
dividuals are presented in our previous work also [8].
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The study of the subpopulation composition of peripheral
blood lymphocytes in patients with chronic VHB revealed a sig-
nificantly low expression of CD3+, CD4+, CD16+ and an increase
in the number of cells expressing CD8+ and CD19+ antigens
compared with healthy individuals (p<0.05).

A comparative analysis of the cytokine profile in healthy indi-
viduals and patients with chronic VHB revealed significant diffe-
rences in the content of IL-4, IL-10 and TNF-q, as well as individual
fluctuations. The results are shown in Figure.

Figure Level of cytokines IL-4, IL-10 and TNF-a in patients
with chronic hepatitis and healthy people

IL-4 IL-10 TNF-a

M Healthy persons M Patients with chronic hepatitis B

Patients were divided into groups in accordance with
the identified polymorphisms of cytokine genes to assess the re-
lationship between nonparametric and parametric parameters
(changes in immunological status, biochemical parameters and
cytokine profile). There are not patients with mutant homozy-
gotes of AA IL-10 (rs1800896) and AA TNF-a (rs1800620) were iden-
tified in the project, only 7 groups of patients were identified.

In patients with homozygous CCIL-4 (rs2243250) IL-4 poly-
morphism, more pronounced changes in the cytokine pro-
file, immunological status and a higher level of ALT and AST
activity were noted. Using the Spearman rank correlation co-
efficient, the following relationships were established:

« moderate negative relationship between the allelic variant of
IL-4 and the relative content of CD3+ (carriers of the CC IL-4
(rs2243250) have a smaller amount of IL-4, carriers of the geno-
type CT IL-4 (rs2243250) have a greater amount), p<0.05;

- moderate negative relationship between the allelic vari-
ant of IL-4 (rs2243250) and the relative content of CD4+
(carriers of the CC IL-4 (rs2243250) have a smaller amount
of IL-4, carriers of the genotype CT IL-4 (rs2243250) have
a larger amount), p<0.05;

+ moderate negative relationship between the allelic variant of
IL-4 (rs2243250) and the relative content of CD16+ (carriers of
the CC genotype have a smaller amount of IL-4, carriers of the
genotype CT IL-4 (rs2243250) have a larger amount), p<0.05;

- moderate positive relationship between the allelic vari-
ant of IL-4 (rs2243250) and the activity of AST and ALT
(carriers of the CC IL-4 (rs2243250) genotype have a higher
activity, carriers of the CT IL-4 (rs2243250) genotype have
a lower activity), p<0.05;

- moderate positive relationship between the allelic vari-
ant of IL-4 (rs2243250) and the content of IL-4 and TNF-a
cytokines (carriers of the CC IL-4 (rs2243250) have a grea-
ter amount of IL-4, carriers of the CT IL-4 (rs2243250) have
a smaller amount), p<0.05;

« moderate negative relationship between the allelic variant
of IL-4 (rs2243250) and the content of IL-10 (carriers of the
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CC IL-4 (rs2243250) have a smaller amount of IL-4, carriers
of the genotype CT IL-4 (rs2243250) have a larger amount),
p=<0.05.

In carriers of various IL-10 (rs1800896) genotypes, such
patterns were not found.

In patients with homozygous GG TNF-a (rs1800620) poly-
morphism, there were more pronounced changes in the cy-
tokine profile,immunological status, and a higher level of ALT
and AST activity. Using the Spearman rank correlation coeffi-
cient, the following relationships were established:

- a strong positive relationship between the allelic vari-
ant of TNF-a and the relative content of CD3+ (carriers
of the GG TNF-a (rs1800620) have more TNF-q, carriers of
the GA TNF-a (rs1800620) have less TNF-a), p<0.05;

« moderate positive relationship between the TNFa al-
lelic variant and the relative content of CD4+ (carriers of
the GG TNF-a (rs1800620) have more TNF-q, carriers of
the GA TNF-a (rs1800620) have less TNF-a), p<0.05;

- moderate positive relationship between the TNF-a al-
lelic variant and the relative content of CD16+ (carriers
of the GG TNF-a (rs1800620) have more TNF-q, carriers of
the GA TNF-a (rs1800620) have less TNF-a), p<0.05;

+ moderate negative relationship between the TNFa allelic
variant and ALT and AST activity (carriers of the GG TNF-a
(rs1800620) have lower activity, carriers of the GA TNF-a
(rs1800620) have higher activity), p<0.05;

« moderate negative relationship between the TNF-a allelic
variant and the content of IL-4 and TNF-a cytokines (car-
riers of the GG TNF-a (rs1800620) have less TNF-q, carriers
of the GA TNF-a (rs1800620) have more TNF-a), p<0.05;

- weak positive relationship between the allelic variant of
TNF-a and the content of IL-10 (carriers of the GG TNF-a
(rs1800620) have a larger amount of TNF-a, carriers of
the GA TNF-a (rs1800620) have a smaller amount), p<0.05.

Conclusions

The revealed relationship between ALT and Asat activity,
immunological status and cytokine profile parameters with
TNF-a and IL-4 genotypes suggests a genetic predisposition
of patients with chronic VHB (carriers of certain alleles) to
a more severe course of the disease.

This information can be used as one of the additional cri-
teria for the activity of inflammatory changes in the liver tis-
sue and possible a possible criterion for the rapid progression
of fibrotic changes in the liver tissue.
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B3aemo3B'A30K anenbHoOro
nonimop@i3amy reHiB LNTOKIHIB,
NOKa3HWKIB iMyHHOIro

Ta LUMTOKIHOBOro Npoo¢inio y Xxsopux
Ha XPOHiYHWN BipycHUI renaTtuT B

K.M. YcnueHko, B.A. Tyasb
OpecbKuin HauioHanbHUA MegUYHNA
yHiBepcuTeT, Ofeca, YKpaiHa

AHoTaujif. MeTa: NpoBecTV KOMMNIEKCHY OLHKY iMyHOreHeTny-
HYIX Ta 6iOXiMiYHMX MOKA3HWKIB y XBOPMX Ha XPOHIUHWIA BipYCHIN
renatuT B (XBI'B), Aki npoxuBaioTb B Ogecbkomy perioHi. O6'ekt
i meToam pocnimxkeHHs. O6cTexeHo 82 xBopux Ha XBIB. BusHa-
YeHO TPaAuLinHi BioXiMiuHi Ta iIMyHOMOTiYHI MOKA3HUKM, BMICT
iHTepnenikiny (1)-4, 11-10, daktopa Hekpo3y nyxnmHu (OHM)-a
Ta nonimop®iam reHis umTokiHis I1-4, I1-10, ®HIM-a. Pe3ynbTatn.
[1nA OLiHKM B3aEMO3B'A3KY HeMapameTPUYHIIX Ta MapaMeTPUUHNX
MOKa3HYIKIB (3MiH iMyHOOriYHOT O CTaTyCy, 6IOXiMIUHMX MOKa3HM-
KiB Ta LMTOKIHOBOTrO Npodisnio) XBOpi PO3MoAineHi Ha rpyni Bia-
NoBiAHO A0 BMSB/EHMX MNONiIMOPI3MIB reHiB LUTOKIHIB. I3 3acTo-
CyBaHHAM KoedillieHTa paHroBoi Kopensauii CnipmeHa BCTaHOB-
NeHO NEBHI 3B'A3KM. Y NaLLiEHTIB 3 rOMO3MIrOTHUM NosliMopdisMom
CC IL-4 Big3HavYanu 6inblu BMpakeHi 3MiHW LUTOKIHOBOMO Mpo-
dinto, imyHonoriyHoro cratycy i 6inbLu BUCOKMIA PiBEHb aKTVBHOC-
Ti anaHiHaMiHoTpaHCcdpepasn i acnapTaTamiHoTpaHcdepasn. Bu-
CHOBOK. BMsiBNIeHMI B3aEMO3B'A30K PiBHA anaHiHamiHOTpaHCche-
pa3uiacnapTaTtamiHoTpaHcdpepasm, MokasHWKIB iMyHONOTYHOro
CTaTycy Ta LMTOKIHOBOro Npodinto 3 neBHUMM reHoTinamu IJ1-4,
11-10, ®HIM-0 fO3BONAE NPUNYCTUTU FEHETUYHY CXUITBHICTb NeB-
HKx xBopux XBI'B fo 6inbLu Taxkoro nepebiry. OtprmaHa iHpop-
MaLlift MoXKe ByTI 3aCTOCOBaHa sIK OZIVH i3 JOAaTKOBUX KpUTepiiB
AKTVBHOCTI 3ananbHMX 3MiH NEYiHKOBOI TKaHWNHM.

KnrouoBi cnoBa: XpoHiuHuWI BipycHWIA renaTtuT B, nonimopdizm
reHis, $i6po3 NeviHKY, KNITUHHUI iIMYHiTeT.

Information about the authors:

Usychenko Kateryna M. — Candidate of Medical Sciences, Associate Professor of the De-
partment of Infectious Diseases of the Odesa National Medical University, Odesa, Ukraine.
Gudz Valentine A. — (andidate of Medical Sciences, Associate Professor of the Depart-
ment of Infectious Diseases of the Odesa National Medical University, Odesa, Ukraine.
Address for correspondence:

Kateryna Usychenko

E-mail: usichenko2006@gmail.com

WWW.UMJ.COM.UA | YKP. MEL. YACOMWC, 4 (156) = VII/VIII 2023

Bigomocri npo aBTopiB:

Yonuenko Katepuna MukonaisHa — KaHZWAAT MeSUUHX HayK, AOLIEHT Kadenpi iH-
dexuiitHux x8opo6 OnecbKoro HaLioHanbHOro MeaIyHoro yHisepauTery, Oneca, YkpaiHa.
[yn3b BaneHTuH AHZpIli0BUY — KaHBWAAT MEAVYHIX HayK, AOLIEHT Kadenpu iHdex-
LiiiHux xBopo6 OpecbKoro HavlioHanbHoro MeguuHoro yHisepcutety, Ofieca, YkpaiHa.
Appeca ana KopecnoHaeHwii:

Ycnuenko Katepuna MukonaisHa

E-mail: usichenko2006@gmail.com

Hapiiiwna go pepakuii/Received: 19.05.2023
[puinaTo go apyky/Accepted: 28.06.2023

101





