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Introduction

Currently, infectious diseases occupy a dominant
place in human pathology and, according to forecasts of
experts of the World Health Organization, in the 21st
century the role of infection in the structure of overall
morbidity will be increasing [12]. The coming century is
the century of opportunistic infections due to the
influence of unfavorable environmental factors on the
body and, above all, on the immune system [3, 4]. Among
the many factors that directly affect the immune system,
special attention should be paid to the viruses of the
herpes family [5, 6, 7, 8, 9].

Epstein-Barr virus belongs to the family
Herpesviridae subfamily Gammaherpesvirinae to the
genus Lymphocriptovirus, and is a herpes simplex virus
type 4 [10, 11, 12, 13, 14, 15, 16, 17].

The relevance of the Epstein-Barr virus infection
(VEB) is due to a high degree of infection of the
population around the world, as well as specific
antibodies to this virus, detected in almost 95% of the
adult population. [18, 19].

At the present stage of development of medical
science, infectious mononucleosis (MI), caused by the
Epstein-Barr virus (EBV), remains an important problem.
This is due to the ubiquitous spread of the pathogen, its
potential oncogeneity, lifelong persistence in the human
body, and the lack of means of etiotropic therapy and
prevention [1, 6, 10, 20].

At the end of the acute period of the disease, all
herpes viruses without exception are not eliminated from
the body [21]. This fact, first of all, and later
consequences of the transferred infection. Even in a fully
functioning immune system, it is possible to reactivate
herpesviruses throughout the life of the host, replication
with the formation of postpartum depression and further
association with malignancy [22, 23, 24, 25, 26].

Previously, Ml was considered a self-limiting
disease, so as a clinically pathogenetic manifestation of
this infection is a benign lymphoproliferative process [27,
28, 29, 30, 31, 32, 33].

The assumption of the good quality of MI caused
by VEB, which is recognized by the overwhelming
majority of researchers, is based on the fact that the acute
period of the disease in most cases ends clinically safely
[34, 35, 36, 37, 38, 39]. Coping of the main clinical
symptoms of the disease, usually occurs by the 10-14 day
of the disease. After the end of inpatient treatment, the
manifestations of the defeat of the lymphoid apparatus are
significantly reduced in most children. However,
according to a number of researchers, about two-thirds of
patients at the time of discharge from hospital have
residual manifestations of the disease, which are most
often related to changes in the lymphatic system and liver
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[20, 41, 42, 43, 44]. Moderate increase in the lymph
nodes of the cervical group is observed in almost all
convalescents of myocardial infarction, and about 20% of
patients, according to VV. Fomin, et his coauthors [45] by
the end of the year have an objective increase in the liver,
not associated with any other gastroenterological
pathology. A number of authors define liver damage in
infarction as a specific viral hepatitis, suggesting the need
for prolonged clinical examination to determine the
significance of this disease in the formation of chronic
hepatitis [46, 47, 48, 49, 50].

Immunologists from different countries have

accumulated sufficient material on the study of
immunopathology in infarction, which made it necessary
to reconsider the attitude towards this disease as to an
absolutely benign one and to prove the possibility of its
protracted and chronic course [51, 52, 53, 54, 55].
At the present stage, considering the presence of a large
number of patients who have a long period of one or
another complaint, it becomes necessary to study this
issue. The study of the issue, the presence of what
features of the individual determines the difference in the
scenario of the course of their disease, is of particular
interest. In this paper, we have decided to study why, in
one group of patients, there is a slight course, a tendency
to self-healing, and all complaints quickly disappear,
while the other group has a tendency to develop a
protracted course and a chronic process. We have made
the assumption that the possible course of the disease
correlates with the difference in genetic factors.

As a result of the conducted scientific researches,
the important role of single nucleotide polymorphisms
(SNPs) that influence the formation of the immune
response, the intensity of nonspecific immune responses
and form a predisposition to various diseases has already
been revealed. These data allow a new assessment of the
role of genetic polymorphism as host and pathogen [56].

There are works in which the influence of the
genetic factors of the human body on the favorable course
of a particular viral disease was studied.

In the present work, we have decided to study the
effect of gene polymorphism in patients with Epstein-Barr
virus infection on flow auspiciousness and prognosis.

To focus on the study of the level of cytokines
(in particular interleukin-28) was of particular interest.

IL28A, IL-28B and IL-29, also called interferon-
lambda (INF-A) 2,3 and 1, respectively, belong to the
family of class 2 cytokines and are a newly discovered
group of antiviral cytokines. INF-A and induces antiviral,
antiproliferative, antitumor and immune effects.

The proteins of the INF-A family have less
antiviral activity compared to INF-a in vitro [57]. There
are studies showing that INF-A3 inhibits some viruses,
depending on the dose and time of exposure, increases the
expression of interferon-stimulated genes (ISGs,
interferon stimulated genes), and increases the antiviral
activity of INF-a [58]. The IL-28B gene is localized in the
chromosome 19q13. Next to it, polymorphic loci were
found (rs12979860, rs8099917).

The IL28B gene encodes an interferon-lambda-3
protein, which is a class Il cytokine receptor ligand.
IL28B triggers a JAK (signal transducer and activator of
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transcription) signaling cascade that transmits information
from extracellular polypeptide signals to the promoters of
target genes, blocking the synthesis of viral proteins.

In world practice it is accepted that the dominant

allele pair is called "wild" genotype, and the minor one is
called "mutant™ genotype. In this paper, we will adhere to
the terminology - dominant and minor.
Single nucleotide polymorphism (SNP, from English
Single nucleotide polymorphism, SNP,) is a DNA
sequence of one nucleotide in the genome of
representatives of one species or between homologous
regions of homologous chromosomes.

The DNA region in the regulatory region of the
IL28B gene, in which the cytosine (C) nucleotide is
replaced by thymine (T), is designated as the genetic
marker rs12979860 (designation of the NCBI arrester).

There are the following possible genotypes: C/C,
C/T and T/T.

The region of DNA in the regulatory region of
the 1L28B gene, in which the thymine (T) nucleotide is
replaced with guanine (G), is designated as the genetic
marker rs8099917 (designation of the NCBI database
arresters).

There are the following possible genotypes: T/T,
T/G and G/G.

There are works in which it is demonstrated that
interferon-\ proteins are important for the elimination of
some viruses. In this paper, we have decided to study the
probability and importance of their influence on the
course and prognosis of the EBV infection.

A full-genomic association study (GWAS),
published in 2009, revealed a clear link between genetic
variations in the region of the IL-28B gene and the
development of a persistent form of infection and
spontaneous elimination of of some viruses [59]. The
results showed that the polymorphism rs12979860 C > T
in 19 chromosomes is associated with a stable virologic
response (SVR). Studies by Y.Tanaka that were
conducted among Japanese patients, V.Suppiah and A.
Rauch among Europeans revealed another polymorphism
(rs8099917 T > G) also localized near the 1L28B gene,
however these studies differ from GWAS by a smaller
scale [59, 60, 61]. Tanaka, Suppiah and Rauch revealed a
strong correlation between the SVR and the TT genotype
rs8099917. It is possible that this may be due to the
influence of polymorphic changes on the expression level
of IL-28B. But the results of studies on the effect of these
polymorphisms on the expression of IL-28B are
contradictory.

According to the literature data, these two point
nucleotide replacements of the IL-28B gene serve as
markers for the spontaneous elimination of the virus and
the effectiveness of treatment. However, their influence
on pathogenesis, course and prognosis in patients of East
Slavic origin has not been studied in practice, and the role
of IL-28B on the course and prognosis of patients with
VEB infection has not been studied [51, 52, 53, 54, 55,
59, 61].

The aim of this work was to study the
polymorphism of genes in patients with VEB infection
and to identify its effect on flow advantage and prognosis.
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Material and methods

We have examined 96 patients with chronic VEB
infection, the main clinical manifestations of which were
various immunopathological and immunodeficiency states
- I clinical group (Table 1), as well as 10 patients who had
undergone a history of VEB without any complaints at the
moment - Il clinical Group. The age of the patients was
from 20 to 65 years (mean age 35 years £ 10.7 years).
Women were 63.5% (n = 61), men - 36.5% (n = 35)
(male-male ratio: 1.2: 1.0), who were hospitalized in the
regional clinical hospital in Kharkiv and were observed
outpatient in polyclinics in Kharkov in 2014 - 2017.

The comparison group consisted of 10 clinically
healthy people who had no record of infectious
mononucleosis (111 clinical group).

Table 1. Clinical observation groups

Observation groups Amount of
patients
Patients with different manifestations 96
of EBV infection:
- prolonged subfebrile condition 28
- nonspecific lymphadenopathy 26
- chronic tonsillitis 19
- chronic Fatigue Syndrome 14
- reactive arthritis 9
Patients who are in anamnesis of 10
VEB without any complaints at the
moment
Control group 10
Total 116

The analysis was taken and their technical
performance was carried out in the clinical and diagnostic
laboratory of the Regional Clinical Infectious Disease
Hospital, part of the analyses were performed in the
laboratory of Virola. In the process of confirming the
diagnosis, the patients underwent a general blood test, a
complex of molecular genetic and serological studies.

Polymorphism of the genes was determined
using the RFLP method (polymorphism of the length of
restriction fragments) and the real-time PCR method
using the Corbett Research Rotor-Gene-3000 and the
DNA-detecting DT-96 amplifier.

To detect the polymorphisms under study,
amplification of certain sections of the corresponding
genes was carried out. To determine the allelic variation
of the IL28B gene, a commercial DNA-technology test
system was used. SNP 39743165T> G (rs8099917) and
SNP 39738787C> T (rs 2979860) of the IL-28B gene
were used to detect point mutations using polymerase
chain reaction and polymorphism of restriction fragment
lengths. As a material for the study, DNA obtained from
leukocytes was used with commercial reagents to extract
DNA from the clinical material "Cytolysin" by
AmpliSens (Russia).

Detection of polymorphism of the gene IL-28B
rs12979860 was carried out by real-time PCR on the
detecting DT-96 amplifier of the DNA technology
company. After denaturation (80 ° C, 2 min, 94 ° C, 5
min), amplification was carried out from 51 cycles, each
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of which included denaturation (94 ° C, 30 s), primer
annealing and elongation (67 ° C, 10 s) - 5 cycles;
Denaturation (94 ° C, 5 sec), primer annealing and
elongation (67 ° C, 5 s) - 45 cycles; One cycle at 25 ° C,
30 seconds. Automatic detection of amplification results
was performed by the DT-96 instrument.

PCR was performed in a volume of 35 pl in a
solution of the following composition: 20 pl primer
solution, 10 ul Taq polymerase and buffer mixture, and 5
ul DNA.

The exponential growth in the amount of product
in the FAM channel, and its absence in the HEX channel,
is detected as the genotype CC; the growth in both
channels is detected, like CT and only in the HEX
channel - as TT. The exponential growth in the amount of
product in the FAM channel, and its absence in the HEX
channel, is detected as the genotype of the TT; the growth
in both channels is detected, as TG and only in the HEX
channel - as GG.

Statistical analysis comprised significant testing
of the difference between means using a two tailed
Student’s t-test at the level 0.05.

Results and discussion

There were statistically significant differences in
the allelic variations of the IL-28B gene in the study
groups. Table 2 shows the results of the frequency of
detection of individual allelic pairs in polymorphic loci of
cytokine genes.

As can be seen from the data of the table, CC and
CT variants prevailed in the locus rs12979860 for the IL-
28B, TT and TG gene at the locus rs8099917 of the same
gene.
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Table 2. The frequency of detection of individual
allelic pairs in polymorphic loci of cytokine genes.

Name of the gene and locus | Genotype | %
IL-28B: CcC 46,62
locus rs12979860 CT 41,32
TT 12,06
IL-28B: TT 58,62
locus rs8099917 TG 37,20
GG 4,18

The following trend was also noted. A group of
patients with a record of VEB who do not currently have
any complaints, and also in the comparison group for the
IL-28B gene, found the CC genotype at the locus
rs12979860, and the TT genotype at the locus rs8099917.
This suggests that in patients with chronic VEB infection,
when the genotype of the CCV genotype in the locus
rs12979860 and the TT genotype at the locus rs8099917
are detected in the IL-28B gene, a more favorable course
and greater adherence to therapy will be required, and we
will be able to observe in such patients an earlier and
more stable virological response. We have also analyzed
the combinations of different allelic variations in patients
of different clinical groups under observation.

In the analysis of single nucleotide substitutions
in the regulatory regions rs8099917 and rs12979860 of
the gene 1L28B, statistically significant evidence was
obtained of a non-random combination of allele pairs CC
and TT in individuals who had no complaints, but who
had a record of VEB infection in the control group (Table
3).

Table 3. Combinations of CC and TT alleles in individuals in different clinical groups

IL-28B IL-28B I group 11 group 111 group Significance
rs12979860 | rs8099917 | Patients with | VEB in the anamnesis in | Control group (persons | level, p
chronic VEB | the absence of complaints | with no anamnesis EBV
infection at the moment infection)
CcC TT 39,3 54,02 63,35 0,001
TG 2,1 1,76 1,76 p>0,05
GG 0 0 0 -
CT TT 24,60 16,6 12,3 p>0,05
TG 22,74 16,2 11,9 p>0,05
GG 0 0 0 -
TT TT 1,03 1,73 1,27 p>0,05
TG 6,12 6,56 6,56 p>0,05
GG 4,11 3,13 2,86 p>0,05

Statistically significant evidence of a non-random
combination of alleles CC and TT in individuals with a
more favorable course of EBV infection was also

obtained, and the number of episodes of exacerbation
during the year is significantly less (Table 4).

Table 4. Different combinations of alleles among people with different variants of the Epstein Barr virus

infection
IL-28B IL-28B I clinical group - patients with chronic VEB infection Significance
rs12979860 rs8099917 [The quantity of The quantity of The gantity of level, p
episodes of episodes of episodes of

exacerbations
during the year
more than 5 times

exacerbations during
the year more than 5
times 4-5 times

exacerbations during
the year 1-2 times
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cC TT 25,25 42,50 50,15 0,001
TG 1,3 2,1 2,90 p>0,05
GG 0 0 0 -
CT TT 16,45 31,14 26,21 p>0,05
TG 24,32 22,30 21,60 p>0,05
GG 0 0 0 -
TT TT 1,13 1,01 0,95 p>0,05
TG 6,02 6,15 6,19 p>0,05
GG 4,18 4,14 4,01 p>0,05
Conclusion

The data suggest that the IL-28B genotype is a
significant factor influencing the favorable course of the
VEB infection, the frequency and severity of episodes of
exacerbation throughout the year, and even the probability
of transition or non-transition of the disease to a chronic
form, and is an important factor in the prognosis. A more
favorable course of EBV infection was noted in patients
with CC genotype at the locus rs12979860 and TT
genotype at the locus rs8099917 compared with the
genotypes of CT and TT in the locus rs12979860 and the
genotypes GT and GG at the locus rs8099917. Thus, the
study of the genotype of IL-28B is an urgent issue and
requires further study.
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INFUENCE OF GENE POLIMORPHISM ON THE
COURSE OF EPSTEIN-BARR VIRUS

Sorokina O.G.

Introduction. Currently, infectious diseases occupy a
dominant place in human pathology. The relevance of the
Epstein-Barr virus infection (VEB) is due to a high degree
of infection of the population around the world, as well as
specific antibodies to this virus, detected in almost 95% of
the adult population. Material and methods. We have
examined 96 patients with chronic VEB infection, the
main clinical manifestations of which were various
immunopathological and immunodeficiency states, as
well as 10 patients who had undergone a history of VEB
without any complaints at the moment. The comparison
group consisted of 10 clinically healthy people who had
no record of infectious mononucleosis. Polymorphism of
the genes was determined using the RFLP method
(polymorphism of the length of restriction fragments) and
the real-time PCR method using the Corbett Research
Rotor-Gene-3000 and the DNA-detecting DT-96
amplifier. To detect the polymorphisms under study,
amplification of certain sections of the corresponding
genes was carried out. To determine the allelic variation
of the IL28B gene, a commercial DNA-technology test
system was used. SNP 39743165T> G (rs8099917) and
SNP 39738787C> T (rs 2979860) of the IL-28B gene
were used to detect point mutations using polymerase
chain reaction and polymorphism of restriction fragment
lengths. As a material for the study, DNA obtained from
leukocytes was used with commercial reagents to extract
DNA from the clinical material "Cytolysin™ by
AmpliSens (Russia). Statistical processing of the results
of the study was carried out in accordance with the
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recommendations for statistical processing of biomedical
data. The statistical software package STATISTICA 10.0
was used. Results and discussion. A group of patients
with a record of VEB who do not currently have any
complaints, and also in the comparison group for the IL-
28B gene, found the CC genotype at the locus
rs12979860, and the TT genotype at the locus rs8099917.
This suggests that in patients with chronic VEB infection,
when the genotype of the CC genotype in the locus
rs12979860 and the TT genotype at the locus rs8099917
are detected in the IL-28B gene, a more favorable course.
In the analysis of single nucleotide substitutions in the
regulatory regions rs8099917 and rs12979860 of the gene
IL28B, statistically significant evidence was obtained of a
non-random combination of allele pairs CC and TT in
individuals with a more favorable course of EBV
infection was also obtained, and the number of episodes
of exacerbation during the year is significantly less.
Conclusion. The data suggest that the IL-28B genotype is
a significant factor influencing the favorable course of the
VEB infection, the frequency and severity of episodes of
exacerbation throughout the year, and even the probability
of transition or non-transition of the disease to a chronic
form, and is an important factor in the prognosis. A more
favorable course of EBV infection was noted in patients
with CC genotype at the locus rs12979860 and TT
genotype at the locus rs8099917 compared with the
genotypes of CT and TT in the locus rs12979860 and the
genotypes GT and GG at the locus rs8099917. Thus, the
study of the genotype of IL-28B is an urgent issue and
requires further study. Keywords: infectious
mononucleosis, Epstein-Barr virus infection, genotype,
cytokine, interleukin-28, the polymorphism of genes.



