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Abstract

It is widely assumed that cellular immune response and cytokine (especially proinflammatory cytokines)
production play an important role in the course and treatment effectiveness of chronic hepatitis C infection. 92
patients with chronic HCV infection have been investigated. Our investigations showed that after 6 weeks from
the initiation of the treatment by pegilated interferon-a in the combination with ribavirin, concentration of serum
cytokines IL-1B, IL-6 and IL-18 have significantly changed and at the end of the treatment concentration of all
cytokines have decreased and this change was statistically significant for all cytokines.
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Introduction

epatitis C virus (HCV) is a parenterally
Htransmittable hepatotropic RNA virus that

causes acute and chronic hepatitis (80-90%)
and  hepatocellular  carcinoma  (10-15%). The
mechanisms that determine the outcome of HCV
infection are not well understood, although is widely
assumed that cellular immune response play an
important role [1, 9].

Prevalence of HCV in the population of blood donors in
Georgia has been investigated. Out of 4970 donors
7,3% had anti-HCV. Prevalence of HCV in Georgia is
higher than national prevalence estimates of viral
hepatitis in neighboring countries [2]. Viral factors
associated with more rapidly progressive disease
include high level viremia, genotype 1 and the degree of
viral genetic diversity (quasispecies).

Cytokines are proteins and glycoproteins, which
modulate the activity of target cells through binding to
specific receptors. Cytokines can be classified either on
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the basis of function, i.e. pro-inflammatory and anti-
inflammatory cytokines or on the basis of whether they
are produced principally by either Th-1 or Th-2
lymphocytes. Elimination of HC-virus significantly
depends on the status of the balance between the two
groups of cytokines [3-8].

The number of cytokines, chemokines and growth
factors is ever-growing and it becomes increasingly
evident that they are effective in a complex network of
positive and negative signals. A disruption of this
homeostatic balance is a direct cause of disease
determines its complications and is related to its
progression, e.g. inflammation and fibrogenesis.
Cytokines are increasingly recognized as the important
factors in the pathophysiology of chronic hepatitis C.
Markers of cytokines expression at the early stage of
the disease may be used as the criteria for prediction of
further immune response.

Treatment of chronic hepatitis C is a prolonged process
and very costly. In some cases the treatment is
ineffective. Although the effectiveness of combination
therapy with pegilated interferon-o and ribavirin
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increased to almost 60-65%, there are still a lot of cases
of non-responders and relapsers.

The early period of treatment of chronic HCV-infection
has been studied to see if sustained response can be
predicted. Early normalization of ALT level is a more
accurate predictor of response to antiviral therapy than
any of the other pretreatment factors. Dynamic changes
of some cytokines during treatment may be used as a
predictor factor for evaluation of the therapy
effectiveness [3-8].

Materials and Methods

We have studied 92 Patients with chronic hepatitis C.
Diagnosis was made using appropriate serological (anti-
HCV ELISA), virological (HCV reverse transcription
PCR), biochemical and histological criteria. HCV
genotype (by the sequencing-based methodology) and
viral load (by the quantitative HCV-RNA PCR) were
defined as well. Patients with chronic hepatitis B, HIV-
infection, haemochromatosis, Wilson's disease, a1-
antitripsin  deficiency, autoimmune hepatitis or other
autoimmune disease were excluded from our study.
Mean age of patients was 4615 years. 60 patients were
males (65%), 32- females (35%). Control group
consisted of 16 healthy volunteers.

The following scheme of treatment was used: pegilated
a-interferon-2b ("Peg-Intron”, Essex Pharma) 1,5 pg/kg
weekly s.c. for 48 weeks if the genotype was 1 and for
24 weeks if the genotype was 2 or 3 plus ribavirin twice
a day orally ("Rebetol") 10 mg/kg if the genotype was 1
and fix 800 mg/d if the genotype was 2 or 3.

Cytokines (serum level) were determined by ELISA
method (R&D Systems, Wiesbaden) before, during (6,
12, 24 weeks) and after the treatment.

We have studied changes of Th1 derived cytokines:
TNF-a, IL-1B, Th2 derived cytokine IL-6 and additionally
proinflammatory cytokines IL-18, TGFB1 concentrations
in the blood sera. As it is shown in the Tab.1, their
changes were statistically significant as early as after 6
weeks of treatment, especially IL-1p, IL-6 and IL-18.
This status did not change significantly after completion
of the treatment.

Measuring values and correlating them with responses
should bring very important information in assessing
and monitoring patients with HCV during treatment.

Results and Discussion

Initial levels of this cytokines and changes after 6 weeks
during the treatment (especially of IL-6, IL-18) should be
predictors for sustained response in combination
therapy with interferon-o. and ribavirin.

As the most dominant fibrogenic cytokine-TGFp1 is of
considerable interest in relation to progression and
fibrogenesis in HCV. The contributions of and to the
degree of inflammatory and fibrotic activity in HCV were
investigated and described [6, 8].

IL-18 named interferon-y (inducing factor, is a cytokine
synthesized by Kupffer cells and macrophages. A lot of
studies provide significant evidence indicating that 1L-18
plays a prominent role in liver injury. It is structurally
related to IL-1B8. Our study shows a significant up-
regulation of IL-18 in chronic HCV infection, suggesting
a role of this cytokine in the chronic cellular immune
response toward hepatocytes in the course of this
disease. It is important to note that Interferon-o
promotes anti-inflammatory effects via two cytokine
families prominently involved in the liver pathology,
namely TNF-a and IL-1. We show that in HCV patients
Interferon-a reduces IL-18 concentration. We propose
that this anti-inflammatory mechanism contributes to the
treatment efficacy with Interferon-a..

A persistent Th1 response may cause a gradual
accumulation of liver injury induced by cytotxic T
lymphocytes and macrophages. These macrophages
should then express a range of cytokines such TNF-a,
IL-1B, TGFp1, IL-6, IL-18 and some chemokines, which
are responsible to the continuation of a Th1 response.

This study shows an association between IL-18 and
TNF-a, IL-1B production. The notable upregulation of IL-

18 correlated to a significance increase of TNF-a and
IL-6 and to a week upregulation of IL-18.
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AFTER 6 AFTER 12
Bﬁ%ﬁ\]‘g WEEKS OF | WEEKS OF T‘;ﬁ%}ﬁT CONTROL | STATISTICAL
pg/ml pg/ml
pg/ml pg/ml
I 1 11 v v
1111 p<0,05
IL-1p 5774149 | 589178 | 2.61£0,55 | 2,56+0,77 | 1,87+021 | LIV p<0,05
I-V p<0,05
111 p<0,05
[-111 p<0,05
IL-6 12,8942,02 | 825+11.14 | 7.67+134 | 7214210 | 6.46+1.55
[-IV p<0,05
1-V p<0,01
111 p<0,05
1111 p<0,01
IL-18 1102-193 | 625-13,1 52.4-15.4 493-12.8 24297 P
[-IV p<0,001
1-V p<0,001
I-I11 p<0,05
TNF-o | 14784225 | 11,17+1234 | 8.65+1.45 8344275 | 636+12.41 | 1-IV p<0,05
1-V p<0,01
1-111 p<0,001
TGFBl | 162.4+11,8 | 13424132 | 87,37+11,8 | 81,924122 | 62,2410,9 | I-IV p<0,001
I-V p<0,001

Tab.1 Level of serum cytokines before, during and after the treatment.
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HpOFHOCTH‘IeCKoe SHAYCHUEC HCKOTOPbIX HIMTOKUHOB B PAa3BUTHMA U
TCPpaAallui XPOHUYECCKOIO rermarTura C

Toua bapbaxaosze, * I'eopeuii Kamxamuose, * Bonvheane [lImpemen™

*TopakoabroMuHanbHas KIMHUKA TOMIHMCCKOM MEAUIIMHCKON akajemMuu, I py3us;
**Otnenenne KIMHNYECCKOW nMmyHoJorun Llentpa peadbunuranuu, Towmmcu, ['py3us;
***KnuHuka BHyTpeHHUX OonesHeit [V, Yausepcurer I'eiinens0epra, ['epmanus

PE3IOME

TeueHne n adpekTBHOCTL NeyeHus renatuta C BO MHOTOM 3aBUCUMT OT OCODEHHOCTEWN KNETOTOYHOrO MMMYHHOIO
OoTBETA U MPOJYKUMM LIMTOKMHOB, OCODEHHO npouHnamatopHbix. O6cnenoBaHo 92 GOMbHBIX € XPOHUYECKUM
renatutom C. B pesynbtate wnccnemoBaHuii oBHapyXeHO, 4TO nocne 6 Hedenb feYeHus NerurmpoBaHHbIM
MHTepdepoHOM anbda B KOMOMHaLMN ¢ pubGaBUPMHOM KOHLIEHTPaLun CbIBOPOTOYHbIX LMTOKMHOB IL-1pB, IL-6 1 IL-18
M3MEHUNNCb [OOCTOBEPHO, @ B KOHLE JleYeHUs OTMeYarocb [OCTOBEPHOE CHWKEHME KOHLEHTpauum BCeX
nccrneaoBaHHbIX LUTOKUHOB.

KmioueBsie cymoBa: XxpoHudyeckuy renatuT C, HOUTOKMHBEI, IPOI'HOCTHUYECKUE
daKTOpPE
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