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Abstract. The annual steady increase of the herpesviral infections number in the human population is one of the most
important interdisciplinary problems of modern medicine. Clinicians and laboratory diagnostics physicians face difficulties
in clinical symptoms assessing, inadequate laboratory diagnostics and difficulties in interpretation of the obtained results. This is
connected with a low awareness of atypical chronic active infection symptoms caused in particular by the Epstein-Barr virus
(EBV), of the ability to fully diagnose, and of serious consequencescaused by prolonged activity of herpesviruses in the human body.
Studies were carried out to determinethe functioning features of the antiviral defense system, as well as defects and disorders
in the interferon system in patients suffering from various mono-, mixed herpesvirus infections and bacterial co-infections.
The main clinical syndromes associated with these herpetic infections, as well as prevailing nosological forms of concomitant
diseases, have been identified. Among the group of patients suffering from mono-herpesvirus infections, the leading position
takes the allergic syndrome (55%), while the syndrome of chronic fatigue syndrome (85%) and the infectious syndrome (68%)
prevail in the incidence of patients with mixed herpesvirus infections. Extended testing of the antiviral protection main mechanisms
state made it possible to identify the most frequent defects in the functioning of antiviral immunity: disturbances in induced
production of IFNa and IFNy, deficiency of cytotoxic T lymphocytes, deficiency of natural killer cells, including EKT, and / or
inadequate absence of their activation, neutropenia. The revealed clinical syndromes and functioning features of the antiviral
defense system will allow us to further develop the concept of complex, individualized, etio- and immunopathogenetic therapy.
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In recent years, herpetic infections have occupied
a special position in the infectious diseases struc-
ture. These infections are characterized by a high
prevalence, high virus carrying incidence, atypical
course and a diverse clinical picture, as well as the
complexities of clinical and laboratory diagnostics.
The herpetic infections occur in the form of mono,
mixed and co-infections and can be asymptomatic
(latent), in acute, chronic persistent form with recur-
rent course, and also in the form of atypical chronic
active infection (AChA).

Herpesvirus infections are a group of human
infectious diseases caused by viruses of the Herpes-
viridae family. Nowadays this family includes 8 types
of herpesviruses. Phylogenetically, these viruses
belong to the subfamilies: Alphaherpesvirinae —
herpes simplex virus (HSV) type 3 and varicella-
zoster virus (Varicella Zoster Virus); to Betaherpes-
virinae — cytomegalovirus (CMV), human herpes-
virus (HHV) of type 6 A and B, HSV of type 7; to
Gammaherpesvirinae-Epstein-Barr virus (EBV), HSV
of type 8 (Kaposi’s sarcoma virus) [1, 2]. Viruses
of this family have many similar mechanisms and
ways of transmission, which causes their wide
distribution in the human population. Infection of
children occurs in early childhood because of a de-
veloping immune system, which determines the spe-
cific features of the course of these infections, the
high incidence of mixed herpesviral infections and co-
infections of bacterial and viral etiology, and creates
conditions for a lifelong persistence of viruses and
the formation of a virus carriage [3—35].

Of particular interest among the viruses of this
family is EBV (HSV of type 4), which is most often
the causative agent of AChA in both mono and
mixed infections. It has a tropism for the nervous
and epithelial cells and, in addition, they infect cells
of the immune system — the cells of the thymus,
monocytes / macrophages, neutrophils, B-lympho-
cytes, and are found in T-lymphocytes. The peculi-
arity of EBV is its ability to cause not only cytolysis,
but also the proliferation of infected B-lymphocytes
[6, 7]. It has an affinity for the CD21 receptor of
B-lymphocytes, which contributes to its specific
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binding to it and penetration into the cell, where it is
actively reproduced, exploiting the various mecha-
nisms of the cell itself [8—10].

One of the main features of herpesviruses is
a lifelong persistence of the pathogen in the human
body. In this case, the further fate of the virus, as
well as the presence or absence of clinical manifes-
tations of the disease depends on how well the anti-
viral mechanisms of the immune system and the
interferon system function [11—13].

The main problem that arises in facing of the
human body with various herpesviral infections, and
especially with EBV, is the presence of defects
in the interferon system and immune system disor-
ders by the type of immune deficiency (ID) that can
be both congenital, genetically conditioned, and
secondary — acquired character [15—17]. When
there are defects in the IFN system and / or ID, as
a rule, serious nosological forms of diseases caused
by herpesviruses develop, which flow extremely
hard, often with the development of systemic com-
plications leading to disability of the patient [18—20].

The main clinical features of mixed herpetic
infection are: prolonged feeling of severe weakness,
chronic fatigue, patients are concerned about sweati-
ness, unstable pain in the throat, in muscles and
joints, headaches, low-grade fever, lymphadenopathy,
sleep disturbance, decrease in memory, concentrat-
ing, mental impairment, less often — psychogenic
depression. Often there are virus-associated repeated
ARVI, chronic recurrent herpes-viral infections
(HSV1, HSV2), chronic CMV and HHV6 infections,
chronic bacterial and fungal infections.

The purpose: to structure the algorithm of the
complex clinical and immunological study, which
allows to identify the variants of antiviral protection
immune mechanisms disorders; to reveal the features
of clinical syndromes associated with immunodefi-
ciency, in mono- and mixed-herpes-viral infections.

MATERIALS AND METHODS

We have observed 198 patients aged between
23 and 60 years old, suffering from mono and mixed
herpes virus infection.The study was carried on Clini-
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cal and diagnostic center MEDSI on Belorus-
skaya. The study was approved by the Ethics Com-
mission, all patients have given an informed consent
to participate in the study in accordance with WMA
Declaration of Helsinki (Ethical Principles for Medi-
cal Research Involving Human Subjects, 2013) and
the processing of personal data.

Combined with the traditional methods (collec-
tion of anamnesis, methods of physical examination,
CBC, etc.) for the detection of herpesviral infections,
serological tests were used (IgM VCA EBYV, IgG
VCA EBV, IgM CMV, IgG CMV IgM HSV1 /2,
IgG HSV1 / 2) using the ELISA test systems of
the “Diagnostic Systems” SPA (Russia), as well as
the PCR test system “AmpliSens” (Russia) to detect
the genome of viruses in biomaterials (blood, saliva,
urine, scraping from the tonsils and the posterior
pharyngeal wall). To evaluate the features of the
functioning of antiviral immunity (immunogram,
INF-status, etc.), flow cytometry and ELISA me-
thods were used.Statistical analysis was performed
using the Microsoft Excel 2010 software package.

RESULTS OF THE STUDY AND DISCUSSION

We determined the incidence of mono- and her-
pesvirus infections in the observed group of patients.
According to the obtained data, 36.6% of pati-
ents suffer from mono-herpesvirus infections, 55.5%
of them are patients with EBV; 35.3% with HSV

Mono-infections
MoHo-nHdekuun

16,30%

35,40%

19,30%

of type 1 and 11.1% with HSV of type 2 and CMV,
respectively.

EBV (35.4%), CMV (22.5%) and HSV of type 1
(19.3%). occupy the dominant position in the etio-
logy of mono-infections (Fig. 1) 63.7% of the pati-
ents were infected by mixed herpesvirus infections.

The dominating combinations in the structure
of these infections are HSV1 + HSV2; EBV + HHV
of type 6, EBV + CMV + HHV 6 (11.2%), EBV +
+CMV + HHV 6 + HSV 1 — 11.2% each. Further,
the distribution of mixed infections by the occurrence
of combinations is as follows: EBV + CMV (9.7%);
EBV + CMV + HSVI (4.8%); VEB + CMV +
+ HSV2 (3.2%), EBV + HHV 6 (11.2%) (Fig. 2).

In the course of the study, a number of clini-
cal features characteristic of AChA mixed herpes
infection were identified, which included a pro-
longed feeling of severe weakness, chronic fatigue,
beyond that the patients complain of sweating,
unstable pain in the throat, muscles and joints,
headaches, low-grade fever, lymphadenopathy, sleep
disturbance, decrease in memory, concentrating,
mental impairment, less often — psychogenic
depression. Often there are virus-associated repeated
ARVI, chronic recurrent herpes-viral infections
(HSV1, HSV2), chronic CMV and HHV 6 infec-
tions, chronic bacterial and fungal infections.
Associated with AChA diseases are characterized
by a recurrent course.

®HSV1 (BMNM1)
%
6,50% B HSV2 (BMNr2)
CMV (LiMB)

= EBV (B3B)

22,50%

® Another (Opyrue)

Fig. 1. The etiological structure of mono-herpesvirus infections

Puc. 1. 9Tnonornyeckas CTpykTypa MOHO reprnecBMpYCHbIX MH(eKUni
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Mixed infections
MukcT-unpexkumm
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11,20%
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BHSV1+HSV2 (BN 1+BMra)

B EBV+HSV1 (B3B+BMr1)

H EBV+HSV2 (BOB+BMr2)

® EBV+CMV (B3B+LMB)

® EBV+HHV6 (BOB+BYr6)

B EBV+CMV-+HHV6+HSV1
(BOB+LMB+BYUr6+BIr1)

5 EBV+CMV+HHV6

(BOB+LIMB+BY4I6)
w Another

Fig. 2. The etiological structure of mixed herpesvirus infections

Puc. 2. 3tnonormyeckas CTpykTypa MUKCT repriecBUpyCHbIX MHMEKLMit
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MHDEKLNOHHBIN CUHAPOM

® Allergic syndrome /
Annepruyeckmii CMHAPOM

® Autoimmune syndrome /
AYTOMMMYHHbI CUHOPOM

B Disbiotic syndrome /
AncbroTnyeckmin CUHAPOM

® | ymphoproliferative syndrome /
NumdonponndepaTnBHbI CUHAPOM

B Chronic fatique syndrome /
CUHOPOM XPOHUYECKOWN YyCTanocTn

Fig. 3. The main clinical syndromes associated with herpesvirus infections

Puc. 3. OCHOBHbIE KNIMHNYECKNE CUHAPOMbI, aCCOLMUPOBAHHBIE C rePrieCBUPYCHOMN NHbeKUmeln

Analysis of the existing concomitant diseases
and conditions in patients suffering from mono and
mixed herpetic infections made it possible to identify
the 5 main syndromes that occur most frequently.
These syndromes include: chronic fatigue syndrome
(CFS), infectious, allergic, autoimmune and dys-
biotic syndrome.

Among the group of patients suffering from
mono-herpesvirus infections, the leading position is
in the allergic syndrome (55%), while the chronic
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fatigue syndrome (85%) andthe infectious syndrome
(68%) prevail in the incidence of patients with mixed
herpesvirus infections.

At present, the role of viral infection as an etio-
logic factor in the development of CFS is considered
proven in medicine. CFS often has a variety of clini-
cal manifestations. Patients are concerned about:

¢ Long term low grade fever;

¢ Throat pain and discomfort;

¢ Increased sweatiness, sensitivity to cold;
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¢ Headache, migraine;

¢ regional lymphadenopathy;

¢ neurological disorders (paresthesia, synaes-
thesia, sensitivity disorders, low muscle tone, etc.);

¢ increased fatigue, a significant decrease
in efficiency;

¢ decrease in memory processes, difficulty
concentrating;

¢ headaches, joint pain, myalgia;

¢ increasedfatigue, inadequatephysicalorpsy-
choemotional stress;

¢ sleep disorders (insomnia or increased drow-
siness);

¢ panic attacks, mood disorders; emotional
lability; psychogenic depression etc;

¢ Dbrittleness of nails, hair loss.

The obtained data indicate that in all patients
suffering from CFS associated with mono- or mixed
herpes-viral infections, in 100% of cases there are
various mono- or combined defects in the immune
system functioning — immunodeficiency, rarely con-
genital, but more often acquired character, including
various disorders of the interferon system. These
disorders are associated with clinical syndromes,
which, as a rule, accompany immunodeficiency.

In the structure of the infectious syndrome
among the etiological factors, bacterial and viral
co-infections are most often observed. Localization
of the infectious inflammatory process may be dif-
ferent, but in the predominant majority of cases,
the organs of the upper and lower respiratory tract
(tonsillitis, pharyngitis, sinusitis, bronchitis, etc.),
skin and its appendages (pyoderma, furunculosis, etc.)
are affected.

Allergic syndrome ranks second in incidence
and is found in 55% of patients with mono- and 35%
with mixed herpesvirus infections. The structure of
allergopathology is dominated by topical manifesta-
tions from upper and lower respiratory tract (allergic
rhinitis, pharyngitis, sinusitis, bronchial asthma),
allergic skin diseases (atopic dermatitis, recurrent
urticaria, contact dermatitis) gastrointestinal mani-
festations of allergy.

When analyzing the structure of the autoim-
mune syndrome, the leading position is taken by the
autoimmune lesion of the thyroid gland — Hashi-
moto disease.

The syndrome of dysbiotic disorders includes
disorders of the colon microbioma, which is diag-
nosed in mono- and mixed herpesvirus infections
in 26% and 30% of cases, respectively.

Lymphoproliferative syndrome is found in 1%
of cases with mixed herpesvirus infection.

When analyzing the characteristicsof the
immune system and interferon system functioning
in patients with herpesvirus infections, a number
of disorders were revealed in the system of anti-
viral immunity. And the most pronounced disor-
ders were detected in patients with mixed herpes-
virus infections. The most pathognomonic among
them are:

— defects in the interferon system (serum and
induced INF-o and INF-y);

— damages of natural killer cells (CD16'CD56',
CD16°CD56") deficiency of their number and/or
function (cytotoxicity);

— decrease in antibodies level of 1gG class;

— defects of neutrophilic granulocytes (neutro-
penia);

— deficiency of T-lymphocytes — deficiency
of CD3'CD8"; defects of activationCD3"CDS8";

— deficiency or inadequate response to a vi-
rus infection CD3°CD8'CD25" and/or CD3"
CD8'HLA-DR".

Reduction in induced production of IFN-a and
IFN-y was present in 100% of patients and was
more pronounced than with monoinfection, HSV1
or EBV (Tab. 1).

The most pronounced and combined disorders
on various parts of the antiviral protection are charac-
teristic for the association of HSV 1/2 and AChA and
EBYV infections.

Infringements and an imbalance in a population
structure of blood lymphocytes are revealed: deficit
CD3'CD8" cells — 88,5%, NK — 80%; EKT —
72,4%.
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Table 1 / Tabnvua 1

Defects in the functioning of the immune system and interferon system
associated with various mixed herpesvirus infections /
OedekTbl GYyHKUMOHMPOBAHNA UMMYHHOW CUCTEMbI U CUCTEMbI UHTEPdEpPOHOB,
accouMMpoBaHHbIe C Pa3/IM4HbIMM BapMaHTaMu MUKCT reprneBupycHon nHdekumn

Marker / Frequency of defectoccurrence (%) /
Mapkep YacTtoTa BCcTpedaemocTn (%)
1. Defects in interferon production 100
HedekTbl B cucteMe nHrepdepoHa
1.1. Induced IFN-o 100
MHoyumpoBaHHbii MHP-o
1.2. Induced IFN-y 100
MHayumposaHHbii MUHD-y
1.3. Serum IFN-a 22,8
CbIBOPOTOYHbI MHP-0
1.4. Serum IFN-y 19,5
CbIBOPOTOYHbI UHD-y
2. Defects of humoral chain 32,4
JedekTbl r'yMmopanbHOro 3seHa
2.1. Deficiency of serum g G 28,3
JednunT cblBopoToyHoro Ig G
3. Defects of cellular arm
JedekTbl KNeTOYHOro 3BeHa
3.1. Deficiency of B-lymphocytes 8,3
Jedvunt B-numdboumnTos
3.2. Deficiency of EKK 72,4
Hedununt EKK
(CD3°CD56'CD16"; CD56 DR’)
3.3. Deficiency of T-lymphocytes
Heduvunt T-numdboumToB
3.3.1. Deficiency of CD3'CD4"; CD3'CD8"; CD3'CD56" 88,5
Oeduuvr CD3'CD4"; CD3'CD8’; CD3'CD56"
3.3.2. Inadequate response to a virus infection: CD4 'HLADR", CD8 'HLA DR, 68,2
CD56 HLADR'; CD8'CD25"
HeapexkBaTHbI OTBET HA BUPYCHYIO MHDEKLMIO: CD4'H LADR+,
CD8HLADR, CD56 'HLADR'; CD8'CD25
4. Defects of neutrophilic granulocytes 83,3
JedekTbl HeNTPODUNBbHBIX TPAHYIOLMTOB
4.1. Neutropenia 81,4
HenTtponexus
81,4%
100% 1
100% 1
80%
80%
609 46%
7 60%
40% A 40% -
20% - 20% -
0% f 0% T
Neutropenia L .
a ymphocytosis
HelitponeHus NumdounTos

Fig. 4. Changes in occurrence of neutropenia and lymphocytosis

in patients with various mixed herpesvirus infections

Puc. 4. HYacTtoTa BCTpe4aeMoCTn HEMTPONEHN N ninmooumTosa
y NaUMEHTOB C Pa3NYHbIMU MUKCT reprnecBrpPYCHbIMU MHDEKLMSMN
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Table 2 / Tabrmua 2

Frequency of herpes virus genome detection in different biomaterials with AChA (PCR) /
YacTtoTa 0GHapyXeHUsi BUPYCHOIO reHoOMa B pa3nun4yHbix 6MomaTtepuanax npu AXAMU (MLP)

Biomaterial type / Occurrence frequency (%) /
Bug 6nomatepunana YacTtoTa ob6HapyxeHus (%)
Saliva / CnioHa 86,3
Blood / KpoBb 8,4
Scraping from posterior pharyngeal wall / 72,8
Cockob ¢ 3agHein CTEHKN r10TKU
Scraping from the tonsils / 48,7
Cockob ¢ MUHAaNVH
Urine / Moya 9,3

When studying the hemograms of patients with
AChA, attention is drawn to the pronounced neutro-
penia observed in 81,4% of cases; as well as limfocy-
tosis (46%). In addition, cases of leukopenia and lym-
phocytosis are detected in 46% of patients (Fig. 4).

It has been shown that the appearance of EBNAI
expression (EBV nuclear antigen) is accompanied
by the onset of lytic infection and reproduction of
EBV, which again leads to its appearance in crypts
of tonsils and saliva. That is why it is necessary to
carry out PCR diagnostics aimed at detecting EBV
in saliva, in scraping from the tonsils, in a scraping
from the oropharynx. It is mandatory to quantify this
virus to assess the dynamics of antiviral and immu-
notropic therapy. The necessity of compulsory study
of these biomaterials is determined by two factors:
the place of repeated reproduction of the virus and
the fact that the virus circulates less frequently in the
blood and a rather limited time. However, despite
this, doctors most often direct the patient's blood to
research.

The revealed clinical and immunological, labora-
tory features of AChA herpetic infections made it
possible to develop a diagnostic algorithm:

1) complaints;

2) collection of immunological anamnesis;

3) clinical research;

4) instrumental diagnostics;

5) PCR diagnostics (quantitative and semiquan-
titative) of various biomaterials: saliva, urine, blood,
scraping from tonsils and oropharynx (Table 2);

6) serodiagnosis of respiratory viral and herpes-
virus infections (IgM and IgG to HSV1, HSV2,
CMV, EBV (EA, EBNA, VCA), HHV6);

7) immunological research:

— interferon status (serum and induced IFN
alpha and gamma) (CD3"CDS8", CD8'CD25",
CD4°CDS8", CD16'CD56", CD16'CD56,
CD4'HLA-DR"),

— animmunogram with the determination of
activation markers on cells,

— humoral chain of immunity (serum immuno-
globulins Ig A, M, G),

— number and functional activity of neutro-
philic granulocytes;

8) detection of autoimmunity syndrome accord-

ing to clinical features;

9) detection of allergic syndrome: Ig E, ECP

(eosinophilic cationic protein, specific Ig E);

10) detection mucosa microbiome of respira-

tory and gastrointestinal tract.

CONCLUSION

The obtained data indicate a higher incidence
of mixed herpesvirus infections in the population.
It has been shown that in case of mono- and mixed-
herpesvirus infections, in addition to the clinical
manifestations characteristic of each type of herpes-
virus infection, there are various clinical syndromes
characteristic of both congenital and acquired immu-
nodeficiency: infectious, allergic, autoimmune, neo-
plastic, dysbiotic, postviral CFS. In addition, if the
allergic syndrome is more common in case of mono-
herpesvirus infection, the CFS prevails in mixed
herpes-viral infections (EBV, CMV, HHV6). Ex-
tended testing of the antiviral protection main mecha-
nisms state made it possible to identify the most
frequent defects in the functioning of antiviral
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immunity: disturbances in induced production of
IFNa and IFNy, deficiency of cytotoxic T lympho-
cytes, deficiency of natural killer cells, including
EKT, and / or inadequate absence of their activation,
neutropenia.

We believe that the etiological data obtained
during this study allowed us to clarify the prevalence
of herpes-viral co-infections over mono-infection,
which should be taken into account in the future when
mono- or combined etiotropic therapy is prescribed.

Summarizing the obtained data, allow us to
outline the goals and further develop the concept
of a combined, individualized, immunopathogenetic
therapy. The development of interferon and immune
therapy methods aimed at antiviral mechanisms
restoration of immune defense and the system of
interferons will lead to a reduction or complete ces-
sation of the replicative activity of the viruses and
will allow the restoration of the immune system
control over the herpes viruses persistent in the body,
and, consequently, regress the herpes-viral infection
and clinical manifestations of the disease.
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OCHOBHBbIE KJINMHWYECKUE CUHAPOMBbI,
ACCOLIMNPOBAHHBIE C ATUTUYHOWN XPOHNYECKOW
AKTUBHOWU MHOEKUMEWN, Bbi3bIBAEMO BUPYCOM SMNLUTEAHA-BAPP.
PA3PABOTKA AJITOPUTMA KJIMHUYECKOW
U NABOPATOPHON AUATHOCTUKU

HN.B. Hecrepora'’, E.O. Xanrypuna™’

'®I'BY BO «Ky6aHCKuii TOCy1apCTBEHHBIN MEMIMHCKUY yHUBEPCUTETY, Munsapasa P®, Kpacuonap, Poccus
2P AOY BO «IlepBrlit MOCKOBCKHi MeauuHCcKnil yausepcuteT uM. .M. Ceuenosa», Mocksa, Poccus

’Knunuko-guarsoctudeckuii nearp MEJICU na Benopycckoii, Mocksa, Poccus

HeyxoHHBIH pocT 4nciia 3a001€BaHU, aCCOLMUPOBAHHBIX C TEPIECBUPYCHBIMA MH(EKIMAMH, SBISCTCS OTHON U3 aKTy-
IBHBIX MEKANCIUIUIMHAPHBIX POOIEM COBPEMEHHOW MEANIIMHBL. PasHooOpa3ye KIMHIYECKUX 1 JIaOOPaTOPHBIX «MACOK» 3THX
nHpeKIui mpeacTapisieT OONBIINE CIOKHOCTH B MHTEPIPETALUH MTOJIYYEHHBIX KIMHUKO-aHAMHECTHYECKUX U J1a00paTOPHBIX
JIAHHBIX, a TAKXKE PE3yIbTaTOB OOBEKTUBHOTO OCMOTpA IMAIMEHTOB. DTO CBSI3aHO C HU3KOM OCBEJOMIICHHOCTBIO Bpauel O HAIMIUI
AQTUIMYHBIX XPOHMYECKHX aKTUBHBEIX (OPM 3THX MH(EKIHH, BHI3BIBAEMBIX B YaCTHOCTH BHpPycoM JmnmreiiHa-bapp, kotopsie
3aTPyQHAIOT OCTAHOBKY AMArHO3a M MPUBOMAST K CEPbE3HBIM MOCIEACTBUIM, CBSI3aHHBIM C IEPCUCTUPOBAHUEM BUPYCOB
B OpraHU3Me 4eJOBeKa.

IIpoBeneHsI nccnenoBaHNs 0COOEHHOCTEH (yHKIIMOHUPOBAHUS CHCTEMBI IPOTHBOBUPYCHON 3aIIUTHI, a TAKKE AS(PEKTHI
1 HapylLICHUs B CHCTEME MHTEP(EPOHOB y MAIMEHTOB, CTPAJAIONINX PA3INYHBIMUA MOHO-, MUKCT-TEPIIECBUPYCHBIMU MH(EKIMSIMU
1 OaKTepHaIbHBIMH KO-MH(EKIMSIMU. BBISABIICHB OCHOBHBIC KIMHHYECKHE CHHIPOMBI, ACCOLMHUPOBAHHBIE C 3THUMHU I'epIEeTUYECKIM
MHQEKIUSIM, a TaKkKe NPEeBATHPYIONIHE HO30J0THYecKie (GopMbl COIyTCTBYIOMUX 3a0osieBaHuil. Cpeny Tpynmnbl MalieHToB,
CTPAJAlOIIMX MOHO-TEPIIECBUPYCHBIMI HHMEKIMAMH JINIUPYIOLIee ITOJI0KEHNE 3aHUMaeT ajuieprudeckuii cuaapom (55%), B To
BpeMs KaK B CTPYKType 3a00JIeBaéMOCTH IAIMEHTOB C MUKCT-TEPIIECBUPYCHBIMU MH(EKIMAMU MPEBATMPYIOT CHHIPOM XpOHUYE-
cKkoit yctanoct (85%) u nHpekuoHHbi cuHapoM (68%). PacmmpeHnHoe TecTHpOBaHHE COCTOSIHUS OCHOBHBIX MEXaHH3MOB
IPOTHBOBUPYCHOM 3allUTBI, TIO3BOJIMIIO BBISIBUTH HauOoJiee 4acTo BeTpedaronmecs IeeKTs! (pyHKIMOHUPOBAHUS NPOTHBOBUPYC-
HOTO UIMMYHHUTETA: HapymeHus uHAynmupoBanHoi npoaykunu NOHo u UDHy, nepunur nutorokcndeckunx T muMdoruTos,
JIe(PUIMT eCTECTBEHHBIX KIUIEPHBIX KiIeToK, B T.4. EKT, w/inm HeamekBaTHOE OTCYTCTBHE MX aKTHBALMH, HEUTpOIEHHIO. BhisB-
JICHHbIE KJIMHUYECKHUE CHUHAPOMBI U OCOOEHHOCTH (DYHKLHOHHMPOBAHHUS CHCTEMBI IPOTUBOBHPYCHOM 3aIMTHI MO3BOJIT B Jajlb-
HelmeM pa3paboTaTh KOHIENINIO KOMIUIEKCHOH, HHANBUY AIM3UPOBAHHOM, 3THO- 1 NMMYHOIIATOT€HETHYECKOH Tepamnuy.
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