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Abstract. Effectiveness of treatment of patients with systemic autoimmune diseases on the background of reactivation
of persistent Epstein-Barr virus infection. Lishchuk-Yakymovych K.O., Haiduchok I.H., Ischeykin K.E.,
Chopyak V.V. The article presents the study of effectiveness of inosine pranobex (IP) in patients with systemic
autoimmune diseases (SAD) on the background of reactivation of persistent Epstein-Barr (EBV) infection. Among 380
patients with SAD (systemic lupus erythematosus, systemic vasculitides, rheumatoid arthritis, psoriasis), in 144 patients
(37.9%) the reactivation of persistent EBV infection was detected through virus DNA identification using polymerase
chain reaction (PCR) in three biological matrices (blood, saliva, scraping from the lesion site). 48 patients were
receiving inosine pranobex at a dose of 50 mg/kg per day for three months. Treatment efficacy was controlled by
studying the levels of expression of miR-146a, miR-155, miR EBV (BART-13 and BART-15), TLRY, the quantity of
lymphocytes populations and subpopulations. After treatment, PCR results showed a decrease in viral replication in
66.7% of cases. The use of IP contributed to a significant decrease in the level of IgM, IgG specific antibodies, an
increase in the level of expression of anti-inflammatory miR-146a, a decrease in the level of expression of pro-
inflammatory miR-155 which may signify the strengthening of antiviral control. The study data demonstrated the
decrease in the expression of miR EBV (BART-13 and BART-15) and TLRY on the immunocompetent cells that can also
be attributed to the criteria for IP effectiveness. The effectiveness of IP was also proved by the stabilization of cell
mechanisms, namely the tendency to normalizing T and B cell populations, decrease in the number of natural killer
cells and activated cells (CD25%, CD3" HLA DR"). On the other hand, the number of lymphocytes with suppressor
activity (CD4"25") remained significantly high mitigating autoimmune aggression. The results of the study show that
the use of IP for treating the acute phase of EBV infection contributed to the decrease of replicative activity of the virus;
suppressing the aggressiveness of autoimmune reactions. The decrease in the expression of miR EBV (BART-13 and
BART-15) can be recommended as a criterion for the IP effectiveness; the decrease in the expression of TLRY on
immunocompetent cells —as a criterion for suppressing autoimmune reactions.

Pedepar. EdexTuBHicTh JiKyBaHHsI XBOPHX HA CHCTEMHi ABTOIMyHHiI XBOPOOM HAa TJIi peaKTHBaHii MEPCHCTYIOYOL
Emureiina-bapp BipycHoi indekuii. Jlimyk-SAxkumouy X.0., Iaiigyyox LI'., Ineiikin K.€., Yonsik B.B. V cmammi
npeodcmagneni 00CNIONCeHHs eQeKmUsHOCmi 3acmocyeanus npenapamy iHosun npanobexc (III) y xeopux Ha
cucmemni asmoimynni xeopoou (CAX) 3 peakmusayicio nepcucmyrouoi Enuumeiina-bapp (EBV)-ingexyii. Cepeo 380
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xeopux na CAX (cucmemnui uep8onull 6064aK, CUCEMHI 8ACKYNImMU, peemamoionui apmpum, ncopiaz) y 144 (37,9%)
suseieno peaxmugayiio EBV-ingexyii na ocnosi ioenmugpixayii JJTHK — sipycy memooom nonimepasoi nanyro2ooi
pearyii (IIJIP) y mpvox b6iocepedosuwax (Kpos, ciuHa, 3cKpibok 3 Micys ypaxcenus). 48 maxux nayicnmie ompumyeanu
inozun npanobexc (II1) y 003i 50 e/ke Ha 006y npomseom mpvox micsyie. Konmponv epexmuenocmi aiKy8aHHs
npooouny, 00CHiONCYiouu pieeHs excnpecii miR-146a, miR-155, miR EBV (BART-13 i BART-15), TLRY, xinvkicmo
nonynayiu ma cyononyusyiu aimpoyumis. Ilicais aikysanns 3a oanumu IIJIP cnocmepieanocs 3menuients peniikayii
sipycy 6 66,7% eunaokis. 3acmocysanns II1 cnpusno 00CmoGipHOMY 3HUIICEHHIO PIGHS CReYUMIYHUX aHMUMIN K1ACi8
IgM, IgG, niosuwennro pigus excnpecii anmuzananvroi miR-146a, smenwennio piens excnpecii nposananbHoi miR-155,
Wo Modice 6Ka3y6amu Ha NOCUNEHHS NPOMUBIPYCHO20 KOHMpOM0. Jlani npoeedeHo2o O0CNIONCEeHHs 6KA3Y8AIU HA
smenutenns excnpecii miR EBV (BART-13 i BART-15) ma TLRY Ha imyHOKOMnemeHmMHUX KIIMUHAX, WO MAKO’C
MOdHCHa GiOHecmu 0o Kpumepiie egpexkmusnocmi II1. Ha eghexmusnicms 3acmocysauna II1 exazyeanu makooic
cmaobinizayis KIMUHHUX Mexauismis, a came meHoenyia 0o nopmanizayii T- i B-kxnimunuux nonynayiil, 3meHuleHHs
yucna namypanvhux Kinepie ma axmueosanux xiimun (CD25°, CD3" HLA DR"). Hamomicmb uucno nimgpoyumie 3
cynpecuenoio axmuenicmio (CD4'25") samuuanocs 6ipoziono niosuwjenum, CMpumylouu asmoiMyHHy azpeciio.
Peszynomamu docnioscenns exkasyroms, wo 3acmocysanus 111 ona nikysanus peaxmusayii nepcucmyroyoi EBV-ingexyii
CHPUSIO 3HUIICEHHIO PENNIKamUeHOi akmueHOCmi 8ipycy; NPUSHIMEHHIO a2pecUBHOCI asmoiMyHHux peaxyit. Mooicna
pexomendysamu 6 sikocmi kpumepito egpexkmuernocmi II1 smenwenns excnpecii miR EBV (BART-13 i BART-15), a sax

Kpumepiti npueHiveHHss asmoiMyHHUx peaxyiu — smeHuients excnpecii TLR9 na iMyHOKOMRemenmHux KiimuHax.

The average rate of Epstein-Barr virus (EBV)
infection in the adult population exceeds 90% [4].
Epstein-Barr virus is known for its tropism to B cells
and follicular dendritic cells; it uses its glycoprotein
gp350 to bind to the CD21 receptor. However, the
virus can infect many other cells in the human body,
including T cells, NK cells, monocytes, endothelial
cells, smooth myocytes, as well as macrophages and
squamous and glandular epithelial cells. After
clinical recovery, the Epstein-Barr virus remains in
the body implementing a lytic cycle that involves
copying viral DNA immediately with the cell's
genetic material in the process of the virus's division.
EBV DNA in latently infected cells can integrate
into the host chromosomes, this bears the risk of not
only malignant transformation but also the formation
of other serious diseases, including autoimmune
ones. A direct consequence of the presence of the
EBV genome in lymphocytes is immune disfunction
which is manifested by two contrary processes:
simultaneous selective inhibition and excessive sti-
mulation of immune system factors [1, 3, 14]. When
EBV infects cells, it produces its transcription factors
that complement EBNA?2 antigen increasing the risk of
systemic lupus erythematosus, multiple sclerosis,
rheumatoid arthritis, juvenile idiopathic arthritis,
inflammatory bowel diseases, coeliac disease and Type
1 diabetes. The development of the disease can be
divided into two stages: stage 1 — is determined by a
genetic predisposition to an autoimmune disease
associated with the HLA complex; stage 2 — is
associated with the influence of numerous epigenetic
triggers that increase the risk of the disease [2, 12].

The scientific data demonstrates a high EBV
viral load in patients with systemic lupus erythema-
tosus that correlates with the disease activity and
does not depend on the use of immunosuppressive
drugs [5, 14]. Therefore, the treatment of systemic
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autoimmune diseases (SAD) is not an easy task due to
systemic damage to various organs and systems, the
use of immunosuppressive therapy, etc. However,
since EBV complicates the course of the SAD and
directly leads to the malfunction of the immune
system, the use of antiviral therapy is necessary [4, 17].

Hence, the objective of this research was to study
the effectiveness of antiviral medication in patients
with systemic autoimmune diseases based on the
research of immune-related mechanisms and mo-
lecular genetic values.

MATERIALS AND METHODS OF RESEARCH

The study involved 380 patients with SAD (70
patients with systemic lupus erythematosus, 90 — with
systemic vasculitides, 120 — with rtheumatoid arthritis,
100 — with psoriasis), who underwent inpatient or
outpatient treatment at the Rheumatology Division of
Lviv Regional Clinical Hospital and Lviv Regional
Clinical Diagnostic Center, which are among the
clinical sites of the Department of Clinical Im-
munology and Allergology of the Danylo Halytskyi
National Medical University of Lviv. The control
group consisted of 20 apparently healthy individuals of
the corresponding group and sex. The research was
conducted in accordance with the principles of
bioethics set out in the WMA Declaration of Helsinki —
“Ethical principles for medical research involving
human subjects” and “Universal Declaration on
Bioethics and Human Rights” (UNESCO).

EBV DNA was identified through polymerase
chain reaction (PCR) with the use of AmpliSens
diagnosticum (Russia) on Rotor Green 6000 (Corbet
Research, Australia) simultaneously in three biolo-
gical matrices (blood serum, saliva and posterior
pharynx mucous scraping). To determine the level of
specific antibodies, the enzyme-linked immuno-
sorbent assay was conducted with the help of Stat
Fax® 303 Plus was applied. Phenotypic characte-
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ristics of lymphocytes were determined through flow
cytofluorimetry with the use of monoclonal antibodies
on a Beckton Dickinson cytofluorimeter (USA).
Expressions of MiR-146a and miR-155; miR-BART
13, 15 in serum samples were determined in stages.
First, the total RNA was isolated with the help of
mirVana TM PARIS TM (Ambion, USA); then
miRNAs were determined using reverse transcription
and real-time PCR. The reverse transcription was
performed with the use of High Capacity cDNA
Reverse Transcription Kit (Applied Biosystems, USA),
specific primers for each miRNA and total RNA [6].
Real-time quantitative PCR was performed using
TagMan MicroRNA assays (Applied Biosystems,
USA). MiRNA level was presented in conditional units
(CU) calculated using the appropriate formula. Ampli-
fication was performed using 7500 Fast Real time
PCR (Applied Biosystems, USA). The obtained data
were analyzed with the use of 7500 Fast Real time
PCR database. The study was conducted at the
Department of General and Molecular Pathophysio-
logy of Bohomolets Institute of Physiology of the
National Academy of Sciences of Ukraine. The study
of TLR9 was performed based on CD123 detection
on peripheral blood mononuclear cells using flow cyto-
fluorimetry with the use of flow cytofluorometry and
Beckton Dickinson test system (USA) [16].

All above-mentioned studies were conducted
before treatment and after the completion of three
courses of therapy with inosine pranobex. After the
completion of the treatment course, PCR was
performed after 1.5-2 months in order to reduce the
number of false-positive results.

The methods of descriptive statistics are used to
describe the initial state of the main groups. For
quantitative indicators, the normality of data
distribution in groups was checked using the Shapiro-
Wilk test. In the vast majority of cases, the presence of
a Gaussian distribution is established. Comparison of
groups is carried out by means of Student's t-test for
independent samples or by means of Paired Student's t-
test. In the case of a non-Gaussian distribution, the
comparison of groups was carried out using the Mann-
Whitney. The null hypothesis is rejected at p<0.05 [9].

RESULTS AND DISCUSSION

Enzyme-linked immunosorbent assay (ELISA)
revealed EBV-specific antibodies (Table 2). Based on
the EBV DNA identification in various biological
matrices, the reactivation of persistent EBV infection
was detected in 144 patients (37.9%) by polymerase
chain reaction (PCR). In the remaining 236 patients
(62.1%), the latent phase of EBV infection was iden-
tified based on the absence of EBV DNA. The clinical
manifestations of the viral infection largely depended
on the pathogen concentration, the stage of its repli-
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cation, the activity of immune response to the patho-
gen, regimen and duration of the background therapy.

In the group of patients with SAD, 48 patients with
EBV DNA (+) were selected: men — 11 (22.9%),
women — 37 (77.1%) aged 18-38 (27,5£5,1 years). In
addition to the background treatment, all patients with
SAD on the background of the reactivation of
persistent EBV infection were prescribed inosine
pranobex at a dose of 50 mg/kg per day for three
months as antiviral therapy. Serological, molecular
genetic and immunological studies of patients with
EBV DNA (+) were performed before the start of
treatment and 3 months after the start of treatment.
These patients did not receive any immunotropic
drugs; potentially neurotoxic, hepatotoxic drugs; drugs
that, according to the researcher, could affect the result
of the study. The studies of specific IgG IgM, humoral
and cell-mediated immunity values were performed
before treatment and after the end of a three-month
course of inosine pranobex. Identification of EBV
DNA in three biological matrices was conducted 1.5-2
months after the end of the treatment in order to reduce
the number of false-positive results.

Molecular genetic and serological studies of
patients with SAD with the reactivation of persistent
EBV infection conducted before and after IP
treatment in addition to background therapy. EBV
DNA was detected only in one matrix in 21 patients
(in blood — 1; in saliva — 6; in mucous scrapings — in
14 patients). EBV DNA was detected in several
biological matrices in 27 patients with SAD: 25
patients — in two biological matrices (3 patients —
blood + saliva, 22 patients — saliva + mucous scra-
ping); 2 patients — in three biological matrices
(blood + saliva + mucous scarping).

After treatment with inosine pranobex, EBV DNA
was detected in 16 patients with SAD; the virus was
detected in several matrices only in 9 patients
compared to 27 patients before treatment. As it can be
seen from the data in Table 1, after IP treatment the
number of patients with EBV DNA(+) generally
decreased by 3.0 times, namely in the blood — by
2.0 times, in the posterior pharynx mucous scrapings —
by 3.6 times, and in saliva — by 2.0 times. Thus, the
viral load — and, therefore, the effectiveness of
treatment with inosine pranobex — after the 3-month
treatment course in patients with SAD was 66.7%.

Large amounts of antibodies are found in blood
serum, extracellular fluid and other secretions pro-
viding a humoral response. At the same time, a
certain amount of antibodies can be found on the
surface of the membranes of macrophages and
lymphocytes, which function as receptors for
antigens; they also participate in the cellular immune
response [4, 15].
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Table 1

Results of EBV DNA identification in patients with systemic autoimmune diseases
on the background of the reactivation of persistent EBV infection before
and after treatment with inosine pranobex

Values

Patients with EBV DNA (+) (n = 48)

before treatment after treatment

Saliva

Mucuos scraping

Blood

6 (12.5 %) 3 (6.3 %)**

36 (75.0 %) 10 (20.8 %) ***

6 (12.5 %) 3 (4.2 %)**

Notes: *—p<0,05; **— p<0,01 ; ***— p<0,001 significant difference between patients who received IP before and after treatment.

As it can be seen from the data in Table 2, the
level of IgM VCA EBV decreased by 3.1 times
(p<0.01) after IP treatment; however, it turned out to
be 1.7 times higher compared to the control group
(p<0.05). IgG VCA EBV concentration was statis-
tically and significantly lower by 2.5 times
(p<0.001) after IP treatment and 1.3 times higher
compared to the control group (p<0.05). The quan-
tity of specific IgG EBNA EBV in patients after

treatment was 1.5 times lower than before treatment
(p<0.05) and remained significantly high (p<0.05)
compared to the control group. Therefore, the use of
antiviral therapy contributed to reducing the activity
of the humoral component of the immune system,
which 1illustrated, on the one hand, the wviral
reduction, on the other hand - inhibition of
autoantibodies production.

Table 2

The level of specific IgM VCA, IgG VCA and IgG EBNA antibodies in the blood serum of
patients with reactivation of persistent EBV infection, who received IP in addition to the
background therapy compared to healthy individuals (M+m)

Patients with EBV DNA (+) (n = 48)
Values Healthy individuals
(n=20)
Before treatment After treatment
IgM VCA EBV CU 0.89+0.08 4.55+1.08%*~ 1.51+0.45%~
IgG VCA EBV CU 31.2+3.45 99.9+5, 11%**A 39.9+4. 234
IgG EBNA EBV CU 17.9£2.59 85.7+4.23*/ 58.7+4.23*/

Notes: * — p<0.05; ** — p<0.01; *** — p<0.001 significant difference between groups of patients before and after treatment with IP in addition to the
background therapy; * — p<0.05; " — p<0.01; " — p<0.001 significant difference between patients, who received IP before and after treatment, and

healthy individuals.

Our next task was to study the expression of
TLR9'CD123"on monocytes and lymphocytes of
peripheral blood, the levels of miR-146a, miR-155
and EBV (BART-13, BART-15) in blood serum of
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patients with systemic connective tissue diseases and
reactivation of persistent EBV infection [1] before
and after treatment with inosine pranobex.
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The studies of expression levels of TLR9'CD123"
on monocytes, lymphocytes and granulocytes of
peripheral blood of patients with systemic con-
nective tissue diseases and reactivation of persistent
EBV infection before and after treatment with
inosine pranobex (Table 3). As it can be seen from
the data in the Table, after treatment TLR9'CD123"

expression decreased by 1.7 times (p<0,05) in
monocytes and 1.9 times (p<0.01) in lymphocytes,
but it remained significantly and statistically higher
(p<0.001) compared to the controls. In contrast,
TLR9+CD123+ expression levels in granulocytes
after treatment with inosine pranobex only tended to
decrease without a significant difference (>0.05).

Table 3

Expression values of TLR9"CD123" on monocytes and lymphocytes
of peripheral blood of patients with systemic connective tissue diseases
and reactivation of persistent EBV infection before
and after treatment with inosine pranobex (M=+m)

Patients with EBV DNA (+) (n=48)

Values (%) Healthy individuals

(n=20)
before treatment after treatment
TLR9"CD123"
C 3 monocytes 0.03+0.01 0.17+£0.04%** A~ 0.10+0.05%**~
lymphocytes 0.80+0.12 3.34+0.99%*% AN 1.74£0.69%** /1
granulocytes 0.014+0.002 0.025+0.011 0.019+0.009

Notes: * — p<0.05; ** — p<0.01; *** — p<0.001 significant difference compared to controls; * — p<0.05; " **— p<0.01; " —

difference between groups of patients before and after treatment.

The obtained data provide direct evidence of the
participation of TLR9Y in the immune response that
prepares pathogen for interaction with T cells for the
further development of the adaptive immune res-
ponse. The infection has been proved to be one of
the main factors influencing the changes in TLRs
expression. TLRs expression level directly correlates
with the severity of the process; in some cases it allows
us to consider these receptors as early markers of
infection. Depending on the nature of the pathogen,
there is an increase in the expression of certain TLRs
[7, 9]. In such a case, the synthesis and secretion of
pro-inflammatory cytokines intensify, which leads to
the development of inflammatory response with
activation of all possible systems of defense against
infectious agents [5, 13]. Under certain conditions,
TLRY can recognize its DNA that leads to producing
autoantibodies to DNA [4, 9]. It is also known that
EBV can regulate the expression of the mentioned
receptors and, therefore, it is believed that it can be one
of the mechanisms of autoaggression [11, 15].

Thus, the results of our studies demonstrate a
significant decrease in TLRY expression on im-
munocompetent cells after antiviral treatment. These
data can justify the reduction of viral load, decrease
of the activity of autoaggression reactions and
inflammatory process.
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p<0.001 significant

An important function of miRNA is to control
viral replication upon the infection and its resistance
to antiviral factors. EBV was one of the first human
viruses, in which miRNA expression was detected;
MiRNAs can be used as targets for detecting the
virus itself during in-situ hybridization [10].

We conducted the analysis of the wvalues of
expression levels of miR-146a, -155, miR-EBV
(BART-13, BART-15) in blood serum of healthy
individuals and patients with systemic connective
tissue diseases and reactivation of persistent EBV
infection phase before and after treatment with
inosine pranobex (Table 4).

The results of the analysis in the study groups were
tested for normality of statistical value distribution
(U/6) and presented in conventional units (CU).

As it can be seen from the data in Table 4, after
treatment with inosine pranobex, the level of ex-
pression of anti-inflammatory miR-146a signifi-
cantly increased by 2.5 times (p<0.01), but it re-
mained significantly lower if compared to healthy
individuals (p<0.05), which can prove the increase
of antiviral defense due to activation of the humoral
component of innate immunity. The level of
expression of pro-inflammatory miR-155 also sig-
nificantly (p<0.05) decreased by 1.7 times and
remained 2.3 times higher as compared to the
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controls (p<0.01). Overexpression of miR-155 is
also known to exhibit antiviral effects. As for miR
EBV BART-13 i BART-15, their expression signi-
ficantly (p<0.05) decreased by 1.7 and 1.6 times

after treatment, which also confirms the effecti-
veness of inosine pranobex in the treatment of
patients with SAD on the background of the reac-
tivation of persistent EBV infection [5, 8].

Table 4

Levels of miR-146a, miR-155 expression in blood serum of healthy individuals
and patients with systemic connective tissue diseases and reactivation
of persistent EBV infection before and after treatment with inosine pranobex

. . ) (n =
Values Healthy individuals Patients with EBV DNA (+) (n =48)
(CU:U/6) (n=20)
Before treatment After treatment
miR-146a 0.18 0.04%** 0. 10%~A
miR-155 0.04 0.15%%* 0.09%*~

BART-13*10° 0.00(0.00. 0.01) 7.01 (0.05; 53.52)*** 4.07 (0.03; 35.22) *%* A

BART-15%10° 0.00(0.00. 0.00) 0.56 (0.01; 6.33)%** 0.36 (0.008; 4.03)%** A

Notes: * — p<0.05; ** — p<0.01; *** — p<0.001 significant difference compared to the controls * — p<0.05; " — p<0.01; " — p<0.001 significant
difference between groups of patients before and after treatment.

Therefore, the increase in anti-inflammatory We analyzed the patterns of lymphocyte

miR-146a expression, the decrease in pro-inflamma-
tory miR-155 expression simultaneously with signi-
ficantly low expression of viral miR EBV (BART-
13 and BART-15) after treatment can prove the

populations and subpopulations in healthy indi-
viduals and patients with systemic connective tissue
diseases and reactivation of persistent EBV infection
before and after treatment with inosine pranobex

effectiveness of inosine pranobex as antiviral
therapy in patients with SAD for treatment of the
reactivation of persistent EBV infection.

(Table 5).

Table 5

Patterns of lymphocyte population and subpopulations in healthy individuals
and patients with systemic connective tissue diseases and reactivation
of persistent EBV infection before and after treatment with inosine pranobex (M+m)

Values (%) Healthy l_n dividuals Patients with EBV DNA (+) (n=48)
(n=20)
before treatment with IP after treatment with IP

CD3" lymphocytes 68.3£5.10 77.5+5.12 72.9 £3.12
CD3"/4 lymphocytes 36.3 +3.26 48.0 + 4.64* 43.7 +£3.05
CD3"/8" lymphocytes 20.6 +3.91 29.7 £ 2.45% 24.5+£2.21
CD19" lymphocytes 11.7 £ 1.67 19.2 £2.12* 12.2 £2.43%
CD16%/56" lymphocytes 9.77 £1.49 16.5 £ 1.67* 13.8 +1.89
CD25'- lymphocytes 9.15£2.09 20.2 £3.29%* 15.3 £2.76*
CD3"HLA DR*- lymphocytes 15.1+£1.17 34.1 £ 3.46% 20.9 £ 1.46*""
CD4"/25" lymphocytes 8.29 +£1.08 18.2 £2.16%* 19.9 +1.96**

Notes: * — p<0.05; ** — p<0.01 ; *** — p<0.001 significant difference compared to controls; * — p<0.05; ™ ** — p<0.01 ; " — p<0.001 significant
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difference between subgroups of patients.
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As it can be seen from the data in Table 5, after
treatment with inosine pranobex the quantity of T
cells and their subpopulations (T helper cells and
cytotoxic T lymphocytes) tended to decrease and
turned out to be slightly higher as compared to
healthy individuals, but without a significant
difference (p>0.05). The number of CD167/56'-
lymphocytes also decreased by 1.3 times after
treatment, but without a significant difference
(p>0.05). After treatment the number of CD19'-
lymphocytes, CD25 -lymphocytes (p<0.05) and
CD3'HLADR™- lymphocytes significantly dec-
reased (p<0.01). The number of regulatory T-cells
(CD47/25"-lymphocytes) did not significantly chan-
ge after treatment; however, it remained signi-
ficantly higher by 2.4 times as compared to the data
of healthy individuals (p<0.01). The results of some
studies show that EBV directly attacks immune cells
during activation and manages to avoid immune
response control, protecting the infected cell from
identification and affecting the functions of this cell.
A pathogenic feature of reactivation of persistent
EBV infection is predominant damage of effector
cells — T cells and NK cells; Damage of T cells can
trigger a more unfavorable course of autoaggression

[6, 10]. Besides, there are reports that in patients
with chronic EBV infection on the background of
decreasing T cells, there is an increase in B cells with
CD20 markers that causes the development of B-cell
lymphomas [6]. There is a direct link between EBV
infection and the activation of autoimmune reaction
turning B and T cells into autoreactive cells [7, §].

In our case, the quantity of B and T effector cells
slightly decreased after treatment, though remained
higher than in healthy individuals. Our results may
demonstrate, on the one hand, the suppression of
antibody- and cell-dependent autoaggression and, on
the other hand, the formation of an effective antiviral
cell-type immune response.

CONCLUSIONS

Thus, the use of inosine pranobex in addition to
the background therapy contributed to strengthening
antiviral defense, reducing the viral load by 66.7%
(according to the identification of EBV DNA),
reducing cell- and antibody-dependent autoaggres-
sion; stabilizing the damaged cell and humoral
mechanisms of the immune system.
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