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Summary

Despite those advances in theoretical and prac-
tical medicine, through which Hepatitis C has
become the only curable chronic infectious
disease, it still remains the most urgent problem
of modern medicine. Its chronic course causes
liver fibrosis, cirrhosis, hepatocellular carcinoma
and these diseases are a harbinger of liver failure.
Therefore, Hepatitis C is the leader in terms of
morbidity, hospitalization and disability. The aim
of the work is to present the relevance and foun-
dations of this problem, with a way of analyzing
literature data.
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Introduction: Despite the rapid development of
theoretical and clinical medicine, In the twen-
ty-first century, nevertheless, a number of un-
resolved and problematic diseases remain. One
of the most acute and global problems for mod-
ern medicine is hepatitis C. Despite significant
changes in the pathogenic landscape of the viral
society of the earth, in terms of incidence, hos-
pitalization and disability, hepatitis C is still the
leader among other varus diseases. (1-17). De-
spite significant changes in the pathogenic land-
scape of the viral society of the earth, in terms of
incidence, hospitalization and disability, hepatitis
C is still the leader among other various diseases,
There were more than 170 million person infect-
ed with Hepatitis C in last years of XX century,
which amounted to more than 3% of the total
civilian population (18- 25).

Despite the huge steps of theoretical and clinical
medicine in the direction of treatment, diag-
nosis and prevention of hepatitis C, the above
indicators have not changed significantly even
in the twenty-first century (1-6). In terms of
prevalence, Georgia is a country of high priority.
According to aggressive testing, provided in the
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framework of the elimination programs, 7.1% of
the country’s population is infected with hepatitis
C(1;3-6).

Unlike other hepatitis, hepatitis C is character-

ized by a high chroniogenic potential (20; 21).
With its course, inflammatory processes develop
in the liver and causes the following diseases: liv-
er fibrosis, cirrhosis and hepatocellular carcinoma
and these diseases, in turn, are harbingers of liver
failure (26-49).

Confirming the foregoing are the data of the
World Health Organization: every year, from 3
to 4 million people suffer from hepatitis C world-
wide, over 350,000 people die from liver failure
caused by hepatitis C (50-55). Because of this
problem, in the United States of America, more
than 10,000 patients are treated with liver trans-
plantation ( 36;56;57 )

The lack of a specific vaccine and immunoglobu-
lin, the cost of antiviral drugs, their multiple side
effects and contraindications, recognized as the
main causes of high prevalence and prolonged
activity of hepatitis C (58-66). In a number
of other circumstances, it is these reasons that
substantiate not only the medical, but also the
socio-economic problems of hepatitis C, espe-
cially for countries of low economic opportunity,
including for Georgia.

From the very first year of the twenty-first
century, in terms of the treatment of hepatitis C,
great progress has been achieved. As a result of
these advances and achievements, chronic HCV
infection has become the only curable infection.
Given the correlation between the genotype of
the virus, the genetic characteristics of the host,
the level of liver damage and with the release of
the disease, many antiviral treatments for hep-
atitis C have been developed. Hepatitis C has
become a manageable and cured disease.

Despite the above, hepatitis C is today an urgent
problem and is in the focus of attention of sci-
entists and practitioners. The small number and
mutually exclusive contents of literary sources,
indicates that acute and childhood hepatitis C is
not fully understood. The reason for this is pro-
longed seroconversion (6 months or more) and
the asymptomatic course of the disease. Which,
in turn, complicates the clinical and serological
diagnosis of the disease.

Therefore, the natural behavior of hepatitis C vi-
rus in the host organism has not been adequately
studied, from the moment of infection to sero-
conversion, also, the kinetics of virus replication
and its role, correlation between the concentra-
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tion of the virus and the form of convalescence
of the disease, the influence on the course of the
disease of the genetic factors of the virus and the
host, both in adults and in childhood (3, 67-69).

Hepatitis C virus and its life cycle

Hepatitis C virus is a hepatotropic virus; its value
is 30-50 nanometers; its genetic material is sin-
gle-stranded RNA; the genome is in a lipid cap-
sule and encodes a lipoprotein (7; 67-70), which
includes 9600 nucleotides,distinguish between
its structural and non-structural (NS1, NS2, NS3,
NS4A, NS4B, NS5A and NS5B) sections.The ter-
minal ends of the virus in the direction of 5" and
3’ create areas, which are not subject to change
and translation, these sites are not involved in
protein synthesis, but they have an important
role in the process of replication and transla-
tion of the virus. The 5 end of the viral genome
contains 341 nucleotides and is characterized by
the ability to attach ribosomes, which (IRES) (2;
15; 19; 40; 71-75), for its part, is a prerequisite for
initiating virus replication (22; 38; 76-82). Some
enzymes are caused by non-structural proteins
(metalloproteinase, serine peptidase, RNA feli-
case, RNA dependent RNA polymerase), these
enzymes are important factors in virus replica-
tion (16; 20; 28; 29; 32; 83-91).

The relationship of hepatitis C virus and hepato-
cyte receptor begins from the moment of infec-
tion of the patient. At the first stage, the virus
invades the cytoplasm of the cell and the RNA is
released from the viral envelope. Released RNA
performs the function of informational RNA

and causes the translation of RNA into polopro-
tein. Polyprotein is made up of 10 proteins. One
part of these proteins is structural and the other
non-structural. Non-structural proteins bind with
hepatocyte cytophilin-a and form a functionally
active complex for replication, this complex is
the main factor for RNA replication.This process
is carried out with the participation of the fol-
lowing enzymes:protease, helicase, RNA depen-
dent RNA polymerase, etc. After replication, the
resulting viral RNA goes through the following
steps:endocapsing, improvement in the Golgi
complex and release frohepatocyte (17;49;51-
54; 83-86). Chronic infection caused by hepatitis
C virus is different from other hepatotropic viral
infections,because the virus does not integrate
into the hepatocyte.This is the basis that hepatitis
C is the only curable chronic disease. Hepatitis

C virus has a direct cytopathic effect on hepato-
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cyte,which causes cytolysis and clearance of the
damaged hepatocyte, the virus is characterized
by weak immunogenicity, therefore, its rapid san-
ation does not occur (21; 87-90).

Genetic variations and recombinant strains of the
hepatitis C virus

A characteristic feature of the hepatitis C virus

is its high genetic heterogeneity, which is the
reason that viruses of 6 different genotopes, 50
subtypes, more than 100 isolates and quasi-vi-
ruses exist (55; 56; 87-91). The cause of genetic
heterogeneity is the rapid development of mu-
tations. The genetic basis of these mutations are
frequent errors during replication of RNA depen-
dent RNA polymerases. The second reason for
genetic heterogeneity is natural reassortment,but
he is ineffective with hepatitis C virus, since

the genome of the hepatitis C virus is not seg-
mented and indices cannot be reproduced (63).
The third reason for the development of genetic
variation is recombination. Although recom-
bination is common among RNA viruses, the
inherent nature of recombination for hepatitis C
virus has been questioned until the first days of
this century (66; 74; 92-96). According to some
researchers, genetic recombination for hepatitis C
virus is rare and the recombinant strains are not
viable (68; 69; 71; 97-98). Other scientists have
studied patients with hepatitis C who have been
infected with two or more strains of different
genotypes and subtypes; however, recombinant
forms of the virus were not found in these pa-
tients (74). The reason for this fact is considered
to be the fact that hepatocyte superinfection
with hepatitis C viruses is not possible. or, an
already infected hepatocyte is protected against
infection by another virus. However, infection
of one hepatocyte with two parent (parental
form) viruses is mandatory for recombination
(77). But, other researchers have identified and
studied in detail from patients both intrageno-
typic and intrasubtype recombinant strains of
hepatitis C .These findings are the foundation for
the development of a nomenclature of recom-
binant forms of the hepatitis C virus. The first
studied recombinant form of the virus was called
a hybrid virus RF1_2k/1b. These same scientists
developed a theory about the molecular mecha-
nisms of creating recombinant forms of the virus.
According to this theory, during replication, the
matrix changes during the synthesis of the neg-
ative chain, which ensures the binding of RNA
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dependent RNA polymerase with molecule HS2.
This bond causes the chain to lengthen in direc-
tion 3. An important characteristic feature of
this study is that recombinant forms of the virus
have been repeatedly isolated not only from one,
but from 6 different isolates; which indicates a
long circulation of recombinant forms of the vi-
rus in the population ( 81; 82; 97-100 ). It should
be noted that of the studied recombinant forms
(RF 2i/6p, RF 2b/1b, RF 2/5, RF 2b/6w, RF 2a/1a,
, RF 2b/1a) of the virus, forms prevail in which
the structural gene is necessarily represented

by the second hepatitis C virus genotypes,and
non-structural genes with different genotypes:
the first, fifth, sixth. By studying recombinant
forms at the molecular level, scientists have
found that the recombination locus is localized
in sections NS2 and NS3 of the genome of the
heratitis C virus. Complete transcript of hepatitis
C virus genetic material, approved the fact that
two strains with different genotypes can infect
the same hepatocyte at the same time, besides
their simultaneous replication is possible, matrix
change using RNA polymerase and subsequently
the formation of viable daughter daughter viri-
ons. The recombinant form of hepatitis C virus
was viable, withstood the natural selection and
became the dominant form of the viral popula-
tion and is now very common.

Features of the formation of the immune
response during hepatitis C

After binding to surface receptors, during the
invasion of the hepatocyte, or infection of the
patient, the most important role is played by
hepatitis C virus capsid proteins; from surface he-
patocyte receptors involved in this process: low
density lipoproteins (LDL receptor), type C lec-
tin (DC-SIGN and LSIGN) CD81, Claudin-1,
Occludin and other factors (85; 86; 101).
Hepatitis C virus is characterized by a unique
ability, what is called the phenomenon of quasi-
species. Hepatitis C virus can avoid the effects of
the immune system, by how much, it can quickly
and permanently change its surface antigens. The
frequency of these changes exceeds 1010 per day.
The genetic difference between circulating qua-
sispecies is 10-15%. This frequency of change ex-
ceeds the natural ability of T and B lymphocytes
susceptibility to the constant variability of the
antigen.This ability of the virus is the reason for
the formation of persistent infection (91). Sur-
face antigens prevail over the ability of variability
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among viral antigens, in particular, E1, E2/NS1
segments of the envelope of the virus, the called
hypervariable zones, which are the main targets
of the immune system (96; 102).

According to a number of scientists, the fastest
mutation development rate is observed in the
hydrovariable regions of the first genotope, ap-
parently this explains the high level of chronicity
and the weak clinical effect of interferon in this
hepatitis C virus genotype. Peptide induction also
causes chronic illness. This term refers to the
antagonistic effect of virus antigens on T lympho-
cyte receptors. Chronization of the disease is also
explained by the ability of the virus to block the
helper and cytotoxic activity of T lymphocytes.
The next reason for the persistence of hepatitis

C is the extrahepatic manifestations of the virus,
what is caused by the ability of the virus to pene-
trate inside lymphocytes and macrophages. With
this localization, the virus is inaccessible to the
components of the immune system, what causes
chronic infectious disease (98; 103; 104).

In the process of forming a local and general im-
mune response against hepatitis C virus, NK cells,
NKT cells and liver macrophages participate, so-
called kuffer cells, as well as interferon produced
by infected hepatocytes, in response to infections.
NK and NKT cells exhibit a direct cytopathic
effect, with by producing perforin.The same cells
product gama-interferon of the second type (44;
67; 78; 86; 87; 100). For the formation of the
immune response, it is also important to produce
alpha and beta interferon of the first type. Their
synthesis is activated during the production of
the double strand of RNA.Detection of the RNA
double chain is carried out using specific recep-
tors (Toll like receptor 3 TLP-3) (103). The pro-
duction of interferon of the first type is important
at the initial stage of the infectious process and its
function is to protect the hepatocyte from a viral
infection (105).

Among the cellular and humoral components of
the immune response against infection with hep-
atitis C virus, antibodies produced by B lympho-
cytes are important, as well as CD+4 T helpers
and CD8+ T cytotoxic lymphocytes (106; 107).
CD4+ T helper cells cause activation of macro-
phages, antigen-specific B cells CD8+ T cells;
and CD8+ T cells detect an infected hepatocyte,
provide its cytolysis and stimulate the secretion
of gama- interferons and TNF a, these interfer-
ons block the replication of the virus in the host
cell, without damaging the cell itself (107).
Conclusion: And so, the analysis of literary
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sources confirmed the relevance of the problem.
Its main reason is the specificity of the hepatitis
C virus life cycle, the prevalence of recombinant
strains, and the peculiarity of the immune re-
sponse.
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