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TYPES OF IMMUNE RESPONSE FOR VARIOUS ESTHTEIN-BARR
FORMS OF VIRAL INFECTION

Lyadova T. L.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

In 321 patients with different forms of EBV infection in the age range from 19 to 57 years (mean age 33,1
+ 11,7 years) different types of immune response were isolated and studied. All participants in the study were
divided into groups of comparable sex and age: patients with infectious mononucleosis (n = 138); patients
with various forms of chronic EBV infection (n = 183); clinically healthy volunteers (n = 20). During the
study all ethical norms were observed in accordance with international and Ukrainian protocols. Clinical
examination of patients and healthy volunteers included examining complaints, an epidemiological history, a
history of illness and life, an objective examination, instrumental and laboratory studies in dynamics.
Statistical processing of the results of the study was carried out by parametric and nonparametric methods
using the program Statistika 6.0, for each variational series, the absolute values (n), the arithmetic mean (M),
the mean error of the arithmetic mean (m) were calculated. It was found that patients with different forms of
EBV infection have a reliable cytokine imbalance. Four main types of immune response were identified:
normoreactive, dissociative, hyporeactive and hyperreactive. The revealed types of immune response testify
to inadequate cellular-humoral reactivity of the organism in conditions of prolonged persistence of EBV,
which is manifested by a tendency to suppress cell-mediated and enhancing humoral mechanisms of the
immune response and is reflected in the clinical and biochemical manifestations of the disease and leads to a
protracted undulating course of the disease.
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THUIIA IMYHHOi BIANOBIAI IPU PI3HUX ®OPMAX
ENNIITENHA-BAPP BIPYCHOI IHOEKIIII

Jaoo6a T. 1.
XapkiBcbkuil HamioHaNbHUK yHiBepeuTeT iMeHi B. H. Kapasina, M. Xapkis, Ykpaina

Ha 321 nawmienri 3 pizuumu popmamu BEB-indekuii y BikoBomy mianasoni Bix 19 no 57 pokis (cepenHiii
Bik 33,1 + 11,7 pokiB) Oyau BuaiieHi i BUBUEHI Pi3HI THITM iMyHHOI BifNOBiAi. Bci ydacHUKH mOCHIKEHHS
Oynu po3JiIeH] Ha 3iCTaBHI 3a CTATTIO Ta BIKOM TI'PYNH: Mali€HTH 3 iH(peKuiiHui MOHOHYKIeo3 (n = 138);
namieHTy 3 pizHuMu popmamu xponiyaoi BEB-ingexuii (n = 183); xminigno 310poBi qodposonsli (n = 20). B
xozi pobdotn OynM AOTPUMAaHi BCi €TWYHI HOPMH 3TiJHO 3 MIKHAPOAHHMH 1 YKPaiHCBKHMHU IPOTOKOJIAMHU.
KniniuHe oOCTe)XeHHS TAaMi€eHTIB 1 3I0pPOBHX JOOPOBOJNBIIB  Iepeadadasio  BHBYEHHS  CKapr,
eT1iJIeMiOJIOTIYHOTO aHAMHE3y, aHaMHEe3y 3aXBOPIOBAHHS 1 KHTTA, 00'€KTUBHHUN OIJIsAJ, IHCTpyMEHTAJIbHI Ta
nmaboparopHi JociimkeHHs B auHamimi. CratuctuyHa oOpoOKa pe3ynbTaTiB JOCIHIIPKEHHS MPOBOAMIIACS
rapaMeTpUYHUMH 1 HellapaMeTpUYHUX METOJaMHU 3 BHKOPHCTaHHSM mporpamu Statistika 6.0, mis KoXHOTo
BapialiifHOro psiAy po3paxoByBajik a0COMIOTHI 3HA4eHHS (n), cepenHe apupmernane (M), cepeHIO TOMUIIKY
cepenHboro apudgmernanoro (m). BeranoBneno, mio mamienTtu 3 pisaumu popmamu BEB-iHgexmii maroTh
JIOCTOBIPHUH LMTOKIHOBUH [ucOanaHc. Byrno BHIiIEHO YOTMPM OCHOBHHMX THITM IMYHHOI'O pearyBaHHS:
HOPMOpPEAKTIBHUM, [iCCOLIaTiBHUM, TiNOpEakTUBHUN 1 TiNeppeakTHBHICTh. BusBIeHI THHIH IMYHHOTO
pearyBaHHS CBiA4aTh PO HEaJeKBATHY KIITHHHO-TYMOPAJIbHOI PEaKTHBHOCTI OpraHi3My B yMOBax TPUBAJIOl
nepcuctentii BEB, 1o mnposBIsSeThCs CXWIBHICTIO IO TPHUTHIYEHHS KIITHHHO-OMOCEPEIKOBAHUX Ta
MIOCHJICHHSI TYMOpAJIbHUX MEXaHi3MiB IMyHHOI BiATIOBil 1 BiOOpa)kaeThCsl B KIIIHIKO-010XiMIYHMX HPOSBaX
XBOPOOH 1 IPU3BOANTH 70 3aTSHKHOI'O XBIIICHOAIOHNMH TTepedir 3aXBOPIOBAHHS.

KJTIO90BI CJI0BA: Bipyc Enmreiina-bapp, Tvnu iMyHHOI BiIOBii, Tepedir XBOpoOH
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TUITBI UMMYHHOTI'O OTBETA ITPU PA3JIMYHBIX ®OPMAX
SMIITEWHA-BAPP BUPYCHOM MH®EKIINN

JMaoosa T. H.
XapbpKkoBcKUl HanMOHANBHBIN yHUBepcuTeT nMeHu B. H. Kapasuna, r. Xapekos, Ykpanna

Ha 321 nmanmenre ¢ pasnmmunsiMu popmamn BOB-uH(ekuun B Bo3pacTHOM jauaraszone ot 19 o 57 ner
(cpennmii Bo3pact 33,1 + 11,7 ner) ObutH BBIJETICHBI M N3YYEHBI Pa3jIMYHbIC THIIBI IMMYHHOTO OTBeTa. Bee
YYaCTHUKH HCCIIEIOBaHUS OBUIM Pa3JiefieHbl HAa COIOCTABHMEIE 110 Oy M BO3PACTy TPYIIIBL: TAIUEHTHI C
MH(EKIMOHHEIM MOHOHYKJIC030M (n = 138); mammeHTsl ¢ pa3nuuHBIME (GopMaMH XpoHH4Yeckoi BOb-
nadexym (n = 183); kIMHUYECKH 370poBBIe 10OpoBOMBLE (n = 20). B Xome paboTbl ObUTH COOIIONEHBI BCe
STHYECKHE HOPMBI COIJIACHO MEXIYHAPOAHBIM M YKPaWMHCKHM IpoTokonaM. KimHudeckoe oOciemoBaHue
MAIMEHTOB W 3/I0POBBIX JOOPOBOJBLEB IPEIyCMATPUBAIO H3YYCHHE HKajlo0, OSIUIAEMHOIOTHIECKOTO
aHaMHe3a, aHaMHe3a 3a00JIeBaHUS W JKU3HH, OOBEKTHBHBIH OCMOTpP, MHCTPYMEHTAJIBHBIE U JIAOOpaTOpHbIE
uccienoBanuss B auHamuke. Crartuctuueckas o0paOOTKa pe3yJabTaTOB HCCIIEIOBAHUS IPOBOAMIIACH
MapaMeTpUYECKIMHU U HellapaMeTpUYeCKMMHU METOJaMH C HMCIIOJIb30BaHHEM Iporpammsl Statistika 6.0, ms
Ka)JIOTO BapHaIMOHHOTO psiJa PacCYUTHIBAIM aOCONIOTHBIE 3HadeHus (n), cpenHee apupmerndeckoe (M),
CpE/IHIOI0 OUIMOKY CpPEeqHEro apu(MeTHYecKoro (m). Y CTaHOBIICHO, YTO MAIMEHTHI C Pa3IMIHBIMU (OpMaMu
BOBb-ungexnyun nMeroT J0CTOBEpHbIH HUTOKUHOBBIN ancOanaHc. BpUIO BBIIENEHO YEThIpEe OCHOBHBIX THIIA
MMMYHHOI'O PEarupoBaHUs: HOPMOPEAKTUBHBIN, TUCCOLMATUBHBIN, THIIOPEAKTUBHBIA U TMIEPPEAKTUBHBINI.
BbIsIBIICHHBIE THIIBI UMMYHHOI'O PEATUPOBAHUS CBUAETENBCTBYIOT O HEAJEKBATHOM KJIETOYHO-T'yMOpPaIbHOM
PEaKTUBHOCTU OpraHM3Ma B YCIOBUSX JUIMTENBHON nepcucTeHnuu BODB, 4To MposBIISETCS CKIOHHOCTBIO K
MOJABJICHUIO KJIETOYHO-OMOCPENAOBAHHBIX U YCHJIIEHHEM IyMOpPAJIBHBIX MEXaHM3MOB MMMYHHOIO OTBETa U
oroOpakaercsi B KIMHAKO-OMOXMMHYECKHX IIPOSBICHUAX OOJE3HM W NPUBOAUT K  3aTSHKHOMY
BOJIHOOOPa3HOMY TE€UEHHIO 3a00JICBaHuSI.

K/TIOYEBBIE CJIOBA: Bupyc Onmteiina-bapp, THITBI IMMYHHOTO OTBETa, TeUCHHE OOJIE3HN

certain time to avoid exposure to specific
immunoglobulins and cells of the host's

The relevance of the Epstein-Barr virus  immune system.
infection (VEB) is due to a high degree of The prognosis of the outcomes of VEB
infection of the population not only in Ukraine  infection depends on the presence and severity
but worldwide, since specific antibodies to this of immune dysfunction, the genetic
virus are detected in almost 95 % of the adult  predisposition to certain VEB-associated
population. Specific tropism of VEB to diseases, as well as on the presence of a number
immunocompetent cells, systemic damage to  of external factors damaging the immune
internal organs, a wide range of clinical forms  system.
of the disease, and the absence of specific A number of studies have shown that the
prevention is the subject of research by many  predominant part of cytokines produced by Th-
scientists [1-2]. Thus, many clinical forms of 2 lymphocytes, is associated with long-term
VEB (tumor and non-tumor) have been  viral persistence and chronic process, while
described, in which the virus plays the role of  activation of the Th-1 type - with spontaneous
an etiological factor: chronic active EBV  recovery from acute forms of VEB [5-7]. It is
infection; X-linked lymphoproliferative disease;  of interest to identify and study the production
nasopharyngeal carcinoma; Burkett’s lyphoma; of basic regulatory cytokines with the
Hodgkin's disease; lymphoproliferative disease  establishment of immunological response types
[2]. in patients with VEB infection.

It has been established that VEB has a large

INTRODUCTION

. . OBJECTIVE
set of genes, which allows it to escape to a
certain extent from the human immune system. The aim of the study was to study the
In particular, VEB generates proteins —  dynamics of multidirectional synthesis of

analogues of a number of human interleukins  cytokines (IL-1B, TNF-a, IL-6, IL-2, IL-4 and
and their receptors that change the immune IL-10) and to determine the types of immune
response [3—4]. In addition, VEB is highly response for predicting the clinical course of
mutually beneficial, which allows him for a
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the disease in patients with various forms of
VEB-infection.

MATERIALS AND METHODS

The work was carried out on the basis of the
Department of General and  Clinical
Immunology and Allergology of the Medical
Faculty of the V. N. Karazin Kharkiv National
University in 2009-2015.

The study involved 321 patients with VEB
infection, the average age was 33,1 +£11,7
years. Based on the purpose of the study, all
patients were conditionally divided into the
following groups: the first group - patients with
infectious mononucleosis (IM, n= 138) with
laboratory-proven signs of primary viral
infection; the second group includes patients
with various forms of chronic VEB infection
(n=183), among them: serous meningitis
(n=8), chronic tonsillitis (n = 32), nonspecific
lymphadenopathy (n=48), prolonged
subfebrile condition n = 54), reactive arthritis
(n=16), chronic fatigue syndrome (n = 25).
The comparison group consisted of 20
clinically healthy young people with no signs of
acute or any chronic pathology, the mean age
was 24.1 £+ 3.2 years.

During the study, the provisions of the
Helsinki Declaration of the World Medical
Association, the ethical code of the doctor of

Ukraine were observed, in addition, all
participants received informed consent.
During the study, complaints, an

epidemiological history, a history of the disease
and life, an objective examination, instrumental
and laboratory methods of investigation, as well
as detection of the presence of atypical
mononuclear cells, detection of specific
antiviral antibodies (VCA-IgM, EA-IgM and
EBNA-IgG) in the blood serum by ELISA
(IBL, Germany) and Vector-Best (RF), the
detection of VEB DNA by polymerase chain
reaction (PCR) in the blood and saliva, the
activity of aspartic and alanine transferase
(AsAT, AIAT), lactate dehydrogenase (LDH)
and creatinine phosphate kinase (CKF),
fibrinogen in the course of the disease were
assessed. To confirm the diagnosis as a
screening express blood test for the presence of
VEB, a heterophile test was used in the Hoff-
Bauer modification (Chireshkina N. M. 1973).
In a part of the patients, serological
examinations for the herpes simplex virus type
1+2 (HSV-1 + 2), cytomegalovirus (CMV),
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toxoplasma, hepatitis viruses (A, B and C), HIV
were performed for differential diagnostics. For
this, anti-CMV-IgM, anti-toxo-IgM, anti-HAV-
IgM, HBsAg, anti-HBc-total and anti-HIV-1 +
2 total test systems were used.

Molecular genetic studies included the
determination of VEB replicative activity based
on detection of DNA in the blood serum by
PCR, in addition serum concentrations of the
cytokines studied were determined: IL-1p, IL-6,
IL-6, IL-2, IL-4, IL- 10, wusing the
manufacturer's instruction with the use of a
ELISA. Technical analysis was carried out in
the clinical diagnostic laboratory of the
Kharkov Regional Clinical Infectious Diseases
Hospital and the Sinevo Medical Laboratory.

The statistical processing of the results of
the study was carried out by parametric and
nonparametric methods using the Statistika 6.0
for Windows program (Stat Soft Inc, USA) on a
PC with a Pentium II Celeron 850 PPGA
processor. For each wvariational series, the
absolute values (n), the arithmetic mean (M),
the mean error of the arithmetic mean (m) were
calculated.

RESULTS AND DISCUSSION

Analysis of the dynamics of the cytokine
profile in patients with VEB showed
multidirectional changes in the synthesis of the
investigated  proinflammatory and  anti-
inflammatory cytokines, which was the basis
for the establishment of four types of immune
response: I — normoreactive type (significant
increase in  proinflammatory and anti-
inflammatory cytokines), II — dissociative (high
rates of  pro-inflammatory cytokines
background of low values of regulatory IL-2
and anti-inflammatory cytokines), III —
hyporeactive (low concentrations of
inflammatory and anti-inflammatory cytokines)
and IV — hyperreactive (high concentrations of
both pro-inflammatory and anti-inflammatory
cytokines).

Analysis of proinflammatory (IL-1B, TNFa,
IL-6), regulatory (IL-2) and anti-inflammatory
cytokines (IL-4, IL-10) production data in
patients with IM with normoreactive type of
immune response (Fig. 1) revealed reliable
increase in all the studied parameters in 5,2—7,7
times (p < 0.05) in comparison with the control
levels. This type of immune response was
detected in 17 patients (42.5 %) with IM.
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Fig. 2. Dissociative type of immune response in patients with IM

The presented results of the study with a
hyperreactive type of immune response in
patients with IM (Fig. 3) were characterized by
reliably high levels of the studied parameters in
comparison with similar parameters in patients
with normoreactive type (on average in 1,5-2
times) and control group data (on average in 8—

14

10 times) (p < 0.05). This type was detected in
22,5 % (9 patients) with IM.

When comparing the severity and duration
of the main clinical and biochemical indices in
patients with IM with different types of immune
response, we found some differences presented
in Table 1.
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Fig. 3. Hyperreactive type of immune response in patients with IM
Table 1

The duration of individual clinical symptoms, depending on the type
of immune response in patients with MI (n = 40)

Duration of symptoms for different types of immune response (M £+ m) days
Clinical symptoms Normoreactive type Dissociative type Hyperreactive type
n=17 n=14 n=9

General weakness 71+ 1,3 9,9+1,8'? 8,6+12°
Fever 8.4+ 1,4 13,9 +2,12 109+1,8°
Headache 58+1,7 6,4+1,8 6,2+1,3
Sleep disturbance 69+14 82+272 74+1,5
Nausea 4,8+1,7 57+1,2 5,6+ 1,3

Pain in the throat 54+1,8 6,9+1,7" 6,2+1,5
Lymphadenopathy 10,7+1,2 18,9+ 1,51 148+1,1°
Hepatolienal syndrome 95+2,1 12,9 +1,8 12 10,8 +2,2
Bed-days 11,9+ 1,8 159+1,4" 129+1,7

Note: 1 — p < 0.05 between normoreactive and dissociative types of immune response; 2 — p < (.05 between
dissociative and hyperreactive types of immune response;, 3 — p < 0,05 between normoreactive and

hyperreactive types of immune response.

As can be seen from the presented data, in
patients with IM  with  established
normoreactive type of immune response, the
main clinical symptoms were characterized
by a shorter duration than in the patients with
dissociative type and hyperreactive type
against the background of antiviral therapy.

Thus, the general weakness in patients
with dissociative type of immune response
lasted 9,9 + 1,8 days, whereas in patients with
normoreactive and hyperreactive type — 7,1 +
1,3 and 8,612 days, respectively
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(p < 0.05). The duration of the fever was also
longer in patients with a dissociative type of
immune response — 13,9 £ 2,1 compared with
the rates of patients with normoreactive and
hyperreactive type — 8,4 £ 1,4 and 10,9 + 1,8
days, respectively (p < 0.05). The duration of
intoxication symptoms in the form of
headache, sleep disturbances and nausea was
not statistically significant between groups
(p > 0.05). The presence of pain in the throat
was more prolonged in patients with
dissociative type of immune response 6,9 +
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1,7 days (p <0.05) compared with those of
patients with normoreactive and
hyperreactive type — 5,4 = 1,8 and 6,2 £ 1,5
days, respectively. Significant differences
were also observed in the duration of
lymphadenopathy in patients with a
dissociative type of immune response of 18,9
+ 1,5 days (p < 0.05) compared with the data
of the Ist and 3rd groups, with the groups
also differing among the groups reliability.
The duration of hepatolienal syndrome was
significantly higher with a dissociative type

of immune response — 12,9 = 1,8 days (p
<0.05), compared with other groups. The
length of stay of patients with MI on inpatient
treatment also was longer in patients with
dissociative type of immune response — 15,9
+ 1,4 days (p <0.05), compared to similar
data of patients with normoreactive and
hyperreactive type — 11,9 £ 1,8 and 12,9 + 1,7
days, respectively.

Levels of concentrations of the studied
parameters in patients with chronic forms of
EBYV infection are presented in Fig. 4 and 5.
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Fig. 4. Dissociative type of immune response in patients with HVEB infection

Thus, in patients with a dissociative type
of immune response, low production of pro-
inflammatory cytokines and regulatory IL-2
was observed, whereas levels of anti-
inflammatory IL-4 and IL-10 significantly

increased in accordance with the activity of
the process. The level of IL-4 exceeded in 5.7
times the parameters of the control group, and
IL-10 was 6 times higher than the mean
values of the control group (p < 0.05).

2501

200

150 -

100 611,09 58,21

50 1

IL-1 TFN IL-6

pkg/ml ECVEB

24,19

49,11 ;

IL-2 IL-4 IL-10

[OControl

Fig.5. Hypoactive type of immune response in patients with HVEB infection
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Among the patients with HVEB with the
revealed hyporeactive type of immune
response, the synthesis of proinflammatory
and anti-inflammatory  cytokines  was
characterized by low concentrations, the
indices were practically within the values of

Series «Mediciney. Issue 34

the control group and did not differ
statistically (p > 0.05).

The established types of immune response
to the clinical course of HVEB are given in

Table. 2.

Table 2

The duration of the main clinical symptoms, depending on the type
of immune response in patients with HVEB (n = 80)

Duration of symptoms for different types of immune
. . response (M = m) days
Clinical symptoms Hyporeactive type Dissociative type
n=233 n =47
General weakness 5,6+1,2 10,1 £1,3%*
Arthralgia, myalgia 4,6+0,9 8,9+ 1,0*%
Lymphadenopathy 48+1,1 9,7+ 1,2%*
Subfebrile condition 59+ 1,8 10,4 + 1,4%*
Hepatolienal syndrome 18,8+22 26,5 +2,0%
Note: * - p <0.05 between the hypotreactive and dissociative type of immune response.
As can be seen from the presented data, in immunocompetent cells and their

patients with HVEB with established
hyporeactive type of immune response, the
main clinical symptoms were characterized
by a shorter duration than in the patients with
a dissociative type against the background of
antiviral therapy.

Thus, the general weakness in patients
with a dissociative type of immune response
lasted 10,1 £1,3 days, whereas in patients
with a hyporeactive type it was 5,6 £ 1,2
days, respectively (p < 0.05). The phenomena
of arthralgia and myalgia were also less
pronounced in a group of patients with a
hyporeactive type of immune response and
were 4,609 and 8,9+1,0 days,
respectively. The duration of peripheral
lymphadenopathy was also lower in patients
with a hyporeactive type of immune
response: 4,8 £ 1,1, compared with data in
patients with dissociative type 9,7 + 1,2
(p <0.05). The subfebrile condition was
significantly shorter in patients with a
hyporeactive type of immune response (5,9 +
1,8 days) than in the dissociative type (10,4 +
1,4 days), (p < 0.05). Hepatolienal syndrome
was the longest clinical symptom in HVEB
patients with both hyporeactive (18,8 + 2,2
days) and dissociative (26,5 = 2,0 days)
immune response (p < 0.05).

Despite the significant achievements of
modern medicine, many questions about the
nature of the cytokine-producing ability of
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immunopathogenetic characteristics in HVEB
infection are still unclear, and the literature
data do not contain unambiguousness and
sufficient justification.

Studies of recent years [5-7] found that
the cytokine spectrum in VEB infection
depends on the balance of the immune
response of the body. Most researchers agree
that the predominant participation of
cytokines produced by Th-2 lymphocytes is
associated with viral persistence and process
chronization, and Th-1 with spontaneous
recovery and elimination of the pathogen.

We found that in patients with VEB four
types of immune response are observed:
normoreactive, dissociative, hyporeactive and
hyperreactive. These types of immune
response testify to inadequate cellular-
humoral reactivity of the organism in
conditions of long-term persistence of EBV,
which is manifested by a tendency to
suppress  cell-mediated and enhancing
humoral mechanisms of the immune response
and is reflected in the clinical and
biochemical manifestations of the disease and
leads to a protracted undulating course of the
disease.

CONCLUSIONS

In patients with different forms of EBV
infection, there is a significant cytokine
imbalance. In patients with VEB, four types
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of immune response are observed: I —
normoreactive type (significant increase in

proinflammatory and  anti-inflammatory
cytokines); Il —  dissociative  (high
proinflammatory cytokines against low
values of regulatory IL-2 and anti-

inflammatory cytokines); III — hyporeactive
(low concentrations both pro-inflammatory
and anti-inflammatory cytokines) and IV —
hyperreactive (high concentrations of both
pro-inflammatory and anti-inflammatory
cytokines). The established types of immune
response testify to the inadequate cellular-
humoral reactivity of the organism under
conditions of prolonged persistence of EBV,
which is manifested by a tendency to

suppress  cell-mediated and amplified
humoral mechanisms of the immune response
and is reflected in the clinical and
biochemical manifestations of the disease and
leads to a protracted undulating course of the
disease.

PROSPECTS FOR FUTURE STUDIES

Interesting and promising are the studies
aimed at drug correction of the revealed
disorders with established types of immune
response in patients with HVEB and studying
the influence of the latter on the outcomes of
the disease, the development of complications
and the activity of the process, which will be
the subject for our further study.
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