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The purpose is to find out the role of changes in the quantitative content of IL-10 in association with the polymorphism of gene
encoding it (rs 1800872) in the course of chickenpox and herpes zoster.

Materials and methods. The study included 50 adult patients with chicken pox and 50 patients with herpes zoster. The analysis
of the quantitative serum content of IL-10 depending on the genetic polymorphism of this cytokine (rs 1800872) and the effect on
the disease course was carried out. The quantitative serum content of IL-10 was determined by enzyme immunoassay, the deter-
mination of single nucleotide polymorphism of IL-10 (rs 1800872) in whole venous blood of patients was performed by real-time
polymerase chain reaction. The control group consisted of 40 healthy individuals. Statistical data processing was performed using
the existing patient database with the application of Statistica for Windows 13 program (StatSoft Inc., No JPZ8041382130ARCN10-J).

Results. The TT genotype of the IL-10 gene (rs 1800872) was found to be associated with severe varicella (P = 0.04) and herpes
zoster (P = 0.01) in adults. In chickenpox patients, the TT genotype was associated with the development of hepatitis (x* = 6.17,
P =0.01). In patients with herpes zoster, the TT genotype had an impact on the development of neurological (P = 0.03) and oph-
thalmic complications (P = 0.0001). Secondary bacterial complications were associated with the TG genotype of the IL-10 gene
(rs 1800872) carrier state in all the patients (P < 0.05). It was proved that TT genotype was associated with an increase in serum
IL-10 concentration (rs 1800872) in all the patients with infections caused by varicella-zoster virus on admission. In the course of
the disease, the quantitative content of IL-10 decreased in all patients with the TT genotype, but remained elevated at the time of
discharge (P < 0.05). In patients with chickenpox, the TG genotype carriage caused only an increasing trend in the serum IL-10
concentration not different from that in healthy individuals (P < 0.05). At the same time, in patients with herpes zoster, the TG
genotype of the IL-10 gene (rs 1800872) was associated with an increased cytokine content both on admission and in the disease
dynamics (P < 0.05).

Conclusions. Changes in the serum concentration of IL-10 in patients with infections caused by varicella-zoster virus depend
on the polymorphism of the IL-10 gene (rs 1800872) that encodes it, and are associated with certain clinical features of
chickenpox and herpes zoster.

Ponb iHTepaeikiny-10 i BnAMB noAiMopgi3my reHa, Lo Moro KoAye,
Ha nepeb6ir iHdpeKLii, AKi BUKAMKaHI Bipycom varicella-zoster

H. B. OHiwweHKo, 10. 0. PabokoHb, A. B. Abpamos

MeTa poboTu — 3'icyBaTi ponb 3MiH KinbkicHoro BmicTY 11-10 y B3aeMo3B’s13Ky 3 noniMopdiamom reHa, Lo roro koaye (rs 1800872),
B nepediry BITPSIHOI BiCNW Ta OMepi3yBanbHOro reprecy.

Marepianu Ta metoau. Y gocnimkeHHs 3anyumnu 50 gOpocnnx XBOpUX Ha BiTpsHY Bicny Ta 50 XBOpWX Ha onepidyBarnbHWN
repnec. 3ailicH1IN aHania kinbkicHoro BMicTy 11-10 y cpoBaTLii KpOBi 3aneXHO Bif, reHETUYHOTO NONIMOPAI3MY LibOrO LIUTOKIHY
(rs 1800872) Ta BU3HAuMnm BB Ha nepebir 3axsoptoBaHb. KinbkicHui BmicT I/1-10 y cupoBaTtLi KpoBi B1U3Ha4Yanm MeTogoMm imy-
HOhepMEHTHOrO aHanisy, BU3Ha4eHHs OfHOHYKNeoTuaHoro nonimopdiamy 1110 (rs 1800872) B LiinbHil BEHO3HIN KPOBI NaLieHTiB
BWKOHaNW MeToAOM NoniMepasHoi NaHLIoroBoI peakLii B pexuMi pearnbHoro Yacy. KoHTponbHy rpyny craHosunv 40 30opoBux
0ci6. CtaTncTMyHe onpaLoBaHHs JaHWX BUKOHANM, BUKOPUCTOBYHOUM chopMoBaHy 6asy AaHux nauieHTiB y nporpami Statistica
for Windows 13 (StatSoft Inc., Ne JPZ8041382130ARCN10-J).

Pesynkrartu. Betanosunu, wo TT-reHotun rena I1-10 (rs 1800872) acouitoBaBcst 3 TspkkiM nepebirom BiTpsiHOi Bicnu (p = 0,04)
Ta onepidysarnbHoro repnecy (p = 0,01) y gopocnmx. Y XBopux Ha BiTpsiHy Bicny T T-reHOTVN acoLitoBaBCS 3 PO3BUTKOM renatuTy
(x*=6,17, p=0,01). Y xBOpUx Ha onepisyBanbHuii reprec TT-reHoTUn MaB BrvB HA PO3BUTOK HeBpororiyHuX (p = 0,03) Ta odp-
TanbmonorivyHnx (p = 0,0001) ycknagHeHb. YeknagHeHHs, Lo 3yMOBIeHi NpueaHaHHAM BTOPUHHOI BakTepianbHOoi iHdekuii, B yCix
nauieHTiB acouitoBanmcs 3 Hociicteom TG-reHotuny rexa I1-10 (rs 1800872) (p < 0,05). loBeaeHo, Lo TT-reHoTun y BCiX XBOPUX
Ha iHcbekuii, Lo BUKnMKaHi Bipycom varicella-zoster, acoujtoBascs 3 niasuLLeHHAM koHueHTpauii IJ1-10 (rs 1800872) y cuposartui
KpoBi nig Yac rocnitanisadii. B AnHamili 3aXBOptoOBaHHS B YCiX XBOPUX i3 HOCINCTBOM T T-reHoTuny KinbkicHWi BMICT 11-10 3HMXY-
BaBCA, ae 3annLwaBcs NiABULLEHUM Ha MOMEHT BUNMCyBaHHs (p < 0,05). Y nauieHTiB i3 BITPSHOIO BiCMOKO HOCINCTBO TG-reHoTuny
3yMOBIIOBANO TiflbKW TEHAEHLIi0 [0 NiABULLEHHS KOHLeHTpauii IJ1-10 y cupoBaTLji KpoBi, He BiApi3HAOUMC Bif KiNbKICHOrO BMICTY
LIMTOKIHY B C1poBaTLLi KpoBi 30opoBux oci6 (p > 0,05). Y xBopux Ha onepisyBanbHuii repnec TG-reHotun rena I11-10 (rs 1800872)
acoLitoBaBcs 3 NiABULLEHUM BMICTOM LIMTOKIHY SIK Mg Yac rocnitanisadii, Tak i B AuHamiLi 3axsoptoBaHHs (p < 0,05).

BucHoBkuM. 3MmiHu koHueHTpaii IJ1-10 y cupoBaTui KpoBi XBOpUX Ha iHAeKLii, Lo BUKNMKaHi Bipycom varicella-zoster, 3anexarb
BiA nonimopdiamy rexa I11-10 (rs 1800872), Lo oo Kofye, Ta acoL|itoioTbCA 3 NEBHUMM 0COBNMBOCTAIMM Nepebiry BiTpsHOI BicTn
Ta onepi3yBarbHOro repnecy.
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PoAb UHTepAeliKuHa-10 ¥ BAMAAHWE NOAMMOPOU3MA reHa, KOTOPbIH ero KOAMpYET,
B TeUEHUU UHOEKLMUH, BbI3BaHHbIX BUPYcoM varicella-zoster

H. B. OHuweHKo, K. 0. PabokoHb, A. B. AbpamoB

Lienb pa6oTk! — onpenenuTb porb M3MEHEHWI KONMYECTBEHHOTO cogepxanms UJ1-10 Bo B3aMMOCBSA3M ¢ NONMMOpPM3MOM reHa,
koTopbIii ero koaupyet (rs 1800872), B Te4eHUM BETPSHOM OCMbI 11 OMOSICLIBAOLLIETO reprieca.

Marepumans! n metoabl. B uccnenosanue BkroyeHbl 50 B3pochbix 60mbHbIX BETPSHON 0cnoit 1 50 60MbHbIX ONOSACHIBAMOLLMM
repnecom. MpoBefeH aHanu3 konuyecTeeHHoro copepxanus UJ1-10 B CbIBOPOTKE KPOBM B 3aBUCUMOCTM OT FEHETUYECKOTO MONn-
mopcurama aToro uuTokuHa (rs 1800872) 1 3yyeHo BnusiHME Ha TeveHue 3aboneBaHnii. KonuuectBeHHoe copepxarme WM-10 B
CbIBOPOTKE KPOBW ONPEAEnsinv METOAO0M UMMYHO(EPMEHTHOIO aHanuaa, onpeaerneH1e OgHOHYKNeoTuaHoro nonumopdmama Ui-10
(rs 1800872) B LieNbHOI BEHO3HOI KPOBM NALMEHTOB MPOBOAMIM METOLOM MONMMEPA3HON LIEMHON peaKLyv B peXXMe peanbHoro
BpemeHu. KoHTporbHyto rpynny coctasunm 40 300poBbIx nny,. CTatucTdeckyto 06paboTky AaHHbIX OCYLLECTBASN C UCMoNb30Ba-
HVeM CrioxmBLUelics 6asbl JaHHbIX NaUneHToB B nporpamme Statistica for Windows 13 (StatSoft Inc., Ne JPZ8041382130ARCN10-J).

Pesynktartbl. YcTaHoBneHo, 4to TT-reHotvn reHa WN-10 (rs 1800872) accoummpoBancs ¢ TSHKENbIM TEHYEHMEM BETPSIHON OCbl
(p=0,04) n onosiceizatoLiero repneca (p = 0,01) y B3pocnbix. Y 60mbHbIX BETPSHON 0cnoii T T-reHoTUN accoLmMmMpoBarncs C pasButneM
renatuta (x2= 6,17, p = 0,01). Y 60mbHbIX OMOSICLIBAIOLLMM repriecoM T T-reHOTVN UMEN BRUSHWE Ha Pa3BUTUE HEBPOMOTMYECKNX
(p = 0,03) n ocpranbmonornyeckux (p = 0,0001) ocnoxHeHnin. OcnoxHeHs, oBycnoBneHHbIe NPUCOEANHEHNEM BTOPUYHON
HakTepuanbHON MHAEKLMKM, Yy BCEX MaLMEHTOB accoummMpoBanmch ¢ Hocutenbcteom TG-reHotuna reHa WM-10 (rs 1800872)
(p < 0,05). OokasaHo, yto TT-reHoTMn y BCex BOnMbHbIX MHGEKLMAMI, BbI3BaHHLIMI BIUPYCOM varicella-zoster, accouumpoBancs
C noBbILLeHeM KoHLeHTpauum UM-10 (rs 1800872) B cbiBOpOTKe KPOBYW Npu rocnuTanusaumuy. B auHamuke 3abonesaqus y Bcex
60nbHbIX C HOCUTENLCTBOM T T-reHoTUNa KonuyecTBeHHoe copepxanne UI1-10 cHuxanock, ogHaKko 0CTaBanoCh NOBbILLEHHbBIM
Ha MOMEHT Bbinucky (p < 0,05). Y nauMeHTOB ¢ BETPSIHOI OCMOV HOCUTENLCTBO TG-reHoTHNa 0ByCrOBNMBANO NULLL TEHAEHLMIO K
MOBbILLEHNO KOHLEeHTpauwum UJ1-10 B CbIBOPOTKe KPOBW, HE OTIINYASACh OT KOMMYECTBEHHOTO COAEP)KaHNs! LIMTOKWUHA B CbIBOPOTKE
KkpoBm 300poBbIx nny, (p < 0,05). Y BonbHbIx onosickiBatoLmm repnecom TG-reHoTun reHa WI-10 (rs 1800872) accoumnmpoBancs
C NMOBbILUEHHLIM COAEPXAHNEM LIUTOKMHA KaK MpW NOCTYNNEHUW, Tak U B AMHamuke 3abonesanus (p < 0,05).

BbiBoabl. V3meHeHus koHueHTpauum UIT-10 B cbiBOPOTKE KPOBU BOMbHBLIX MHGEKLMSAMU, BbI3BAHHBIMU BUPYCOM varicella-
zoster, 3aBucaT ot nonumopdmama reHa MJ1-10 (rs 1800872), KoTopbii €ro KOQUPYET, 1 aCCOLMMPYHOTCS C ONpeaeneHHbIMm

0COOEHHOCTAMY TeYeHUs! BeTpﬂHOVI OCIMbl 1 ONOACbLIBaKOLLIEro repneca.

Chickenpox, as a primary infection caused by varicel-
la-zoster virus, and herpes zoster, as a result of latent virus
reactivation in the body, are topical issues at the present
time. About 80-90 million of annual chickenpox cases are
recorded in the world [1]. Approximately 4.2 million patients
are ill with severe complicated course and hospitalized, in
4200 cases —with a fatal course of the disease [2]. The level
of morbidity and economic damage caused by varicella-zos-
ter virus is inferior to only unspecified acute respiratory viral
and intestinal infections [3,4].

The high level of chickenpox contagiousness with a
significant spread determines almost 100 % probability of
disease manifestation in contact persons [5]. Traditional
conceptions of chickenpox as a typical childhood infection
with mild course of the disease and complete recovery are
doubtful due to the studies of many authors [6]. In recent
years, there has been an increase in the chickenpox inci-
dence in adults, especially young people, with the highest
rates among urban residents [5,6]. The risk of complications
and deaths in adults is 25 times higher than in children,
the death rate from pneumonia reaches 10 % [4,5]. Among
adult patients with chickenpox from 20 years and older,
encephalitis develops in 11.6 % of patients, with a fatal
outcome —in 27.6 % of patients [7]. The risk of developing
complications in chickenpox reaches about 30 %, in people
with immunosuppressive state — up to 50 % [8].

The risk of herpes zoster development during the life
among population is about 30 %, with a sharp increase in
people over 50 years of age. Every year in Europe and
the United States, there are 4-5 new cases of shingles
per 1.000 population [9]. In Ukraine, the incidence is
12-15 cases per 100.000 population. The recurrence rate
of the disease is 14 cases per 1.000 population [10]. The
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mortality from herpes zoster globally ranges from 0.017
to 0.465 cases per 100.000 population every year [9,10].
It is believed that any complications of the diseases
caused by varicella-zoster virus are associated with an in-
sufficientimmunological response due to immunodeficiency
of various genesis. Previously, it was believed that severe
course of the diseases, caused by varicella-zoster virus,
develops in individuals with immunodeficiency [11]. Howe-
ver, recently, seriously complicated cases of the diseases
in immunocompetent patients have become more frequent.
Akey link in the pathogenesis of the diseases caused by
varicella-zoster virus is cellular immunity, the failure of which
leads to increased viral load and as a consequence to dis-
semination and generalization of the infection. Cytokines
and their concentration in the blood of patients have an
important role to play inimmunopathogenesis of chickenpox
and herpes zoster [12]. Modern studies by many scientists
have shown the dependence of the immune system reac-
tivity and immune response quality on the single-nucleotide
polymorphism of the genes encoding cytokines. The study
of cytokine genes and their level in the blood is important
in predicting the severity of the disease course, possible
complications development, and for a personalized therapy
[13]. In our opinion, the study of genetic polymorphism of
IL-10 in infectology attracts particular attention [14]. The
genetic polymorphism of IL-10 (C819T and G1082A alleles)
determination in chronic hepatitis C allowed assessing
the effectiveness of therapy and predicting the possible
development of liver fibrosis and cirrhosis [15]. In patients
with influenza A/JH1N1, determination of IL-10 alleles car-
riage allowed to detect a predisposition to development of
pneumonia and predict severe course of the disease [16].
An attempt was made to determine the role of IL-10 gene
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polymorphism in resistance to the most common herpes-
viruses [17]. However, isolated studies have been focused
on the genetic polymorphism of interleukins and their
quantitative content in infections cased by varicella-zoster
virus [18], and immunopathogenesis of severe course
and complications development in immunocompetent
individuals has not been sufficiently studied, which has
predetermined the direction of our study.

Aim
The aim of the work is to find out the role of changes in
the quantitative content of IL-10 in association with the poly-

morphism of gene encoding it (rs 1800872) in the course of
chickenpox and herpes zoster.

Materials and methods

The study included 50 patients with chickenpox and 50
patients with herpes zoster, who were treated in the De-
partment No 1 of the Municipal Institution “Zaporizhzhia
Regional Infectious Clinical Hospital” of the Zaporizhzhia
Regional Council. Among the hospitalized patients with
chickenpox, men were 34 (68.0 %), women — 16 (32.0 %),
aged 18-49 years old, an average of 20.0[20.0; 21.0] years.
Among patients with herpes zoster, men were 19 (38.0 %),
women - 31 (62.0 %). The age of the patients varied from
27 to 85 years and averaging 66.5 [55.0; 77,0] years. Al
patients underwent traditional laboratory and instrumental
examinations on the basis of hospital clinical laboratory. In
the presence of clinical evidence, a lumbar puncture was
performed with a corresponding examination of cerebro-
spinal fluid. Magnetic resonance imaging was performed
to confirm encephalitis. All the patients with herpes zoster
were screened for detection of human immunodeficiency
virus antibodies in the blood and had negative results. All
patients were included in the study randomly based on an
informed consent obtained.

Quantitative serum levels of IL-10 were determined
using enzyme-linked immunoassay with a high sensitivity
human IL-10 assay (Invitrogen BMS213HS, Austria) and
enzyme immunoassay analyzer Sirio-S (SEAC, ltaly). The
single-nucleotide polymorphism (rs1800872) of the IL-10
gene determination was performed in samples of whole
venous blood with a CFX96TM (Bio-Rad Laboratories,
Inc., USA) amplifier by real-time polymerase chain reaction
with NP-512-100 kits (RF). Depending on the IL-10 gene
polymorphism (rs1800872) among patients with chickenpox,
2 groups were formed: 37 patients with the TT genotype
and 13 patients with the TG genotype. Patients with herpes
zoster were distributed as follows: 30 patients with the TT
genotype and 20 patients with the TG genotype. Special
studies were performed at the Medical Training and La-
boratory Center of Zaporizhzhia State Medical University
(headed by A. V. Abramov, MD, PhD, DSc, Professor).
The control group consisted of 40 healthy persons, aged
21-87 years, with an average age of 28.0[22.0, 55.0] years.
Among healthy individuals, the TT genotype was registered
in 14 persons, the IL-10 (rs 1800872) TG genotype —in 26
patients. Quantitative serum content of IL-10 in healthy indi-
viduals did not depend (P > 0.05) on the IL-10 (rs 1800872)
gene polymorphism.

Statistical data was analyzed using the current patient
database in Statistica for Windows (version 13; StatSoft Inc.,
No JPZ8041382130ARCN10-J). The ¥? method was used
to analyze the genotypes distribution between the study
groups. The odds ratio (OR) was calculated according to
the formula: OR = ad/bc, where a is the frequency of a
particular allele in the group of patients with varicella-zoster
virus cased infections, b is the frequency of a particular
allele in the comparison group, ¢ and d are the total fre-
quency of other alleles in the study and comparison group,
respectively. The 95 % confidence interval (Cl) for OR was
calculated using the Woolf method [19]. To assess the sig-
nificance of differences between the quantitative features
in the independent groups, the Mann-Whitney criterion
was used, and in the dependent groups, the Wilcoxon
criterion was used. The relationship between the studied
parameters was determined using the Kendal Tau 1 rank
correlation method. Statistically significant differences were
considered at P < 0,05.

Results

As aresults of the study, it was found that the TT genotype,
unlike the TG genotype of IL-10 (rs 1800872) gene, in
patients with varicella-zoster virus caused infections was
associated with severe course of chickenpox (100 % vs.
absence, ¥? = 4.39, P = 0.04) and herpes zoster (86.7 %
vs. 13.3 %, x? = 6.35, P = 0.01) (Table 1). The additive in-
heritance model served to confirm the association between
the IL-10 (rs 1800872) TT genotype presence and high
risk of developing severe course of chickenpox (1.000 vs.
0,000, x2=4.39, OR=10.31 95 % Cl = 0.56-189.41 ) and
herpes zoster (0.867 vs. 0.133, x* = 6.35, OR =6.88 95 %
Cl=1.35-35.11).

The analysis of the developed complications spectrum
in patients showed the influence of the IL-10 (rs 1800872)
polymorphism on the risk of certain types of complications
development in patients with different clinical forms of
infection caused by varicella-zoster virus. Thus, in patients
with chickenpox, the TT genotype, unlike the TG genotype,
was associated with visceral complications development
(100 % vs. absent, x?=9.05, P = 0,003), mainly hepatitis
(100 % vs. absent, x2= 6.17, P = 0.01). In patients with
herpes zoster, the TT genotype was not associated with
visceral complications development (P > 0.05), but it had
statistically significant relationship with the development of
neurological (85.7 % vs. 14.3 %, x?=4.75, P = 0.03) and
ophthalmic complications (76.2 % vs. 23.8 %, x? = 14.75,
P =0.0001) (Table 1).

Analyzing the spectrum of complications in patients
with infections caused by varicella-zoster virus, attention
has been drawn to clear association between development
of complications due to secondary bacterial infection and
the TG genotype in patients with chickenpox (87.5 % vs.
12.5 %, 2 = 18.72, P = 2.0E-5) and herpes zoster (80.0 %
vs. 20.0 %, ¥? = 8.33, P = 0.004) (Table 1).

The TT genotype presence in patients with infections
caused by varicella-zoster virus was accompanied by a
more significant increase in the serum quantitative content
of IL-10, unlike the TG genotype carriers. In acute period
of chickenpox, this figure was the highest in patients with
the TT genotype and 16.4 times (P = 0.000076) exceeded
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the serum concentration of IL-10 in the TG genotype car-
riers. In the disease dynamics, the TT genotype carriers
showed decreased level of IL-10 (P = 0.000099), however,
this parameter remained higher than in healthy subjects
(P < 0.05) at the time of hospital discharge. It should be
noted that in the TG genotype carriers with chickenpox,
the IL-10 serum content only tended to increase during
the whole period of observation and didn’t statistically differ
from the index in healthy individuals (P > 0.05) (Table 2).

Similar patterns of the IL-10 serum content dynamics
depending on the polymorphism of the gene encoding it
were also established in patients with herpes zoster, but
these changes had certain peculiarities. The IL-10 serum
content was the highest in the TT genotype carriers on
admission and 4.8 times (P = 0.03) exceeded the similar
index in the TG genotype carriers. However, it should be
noted that in patients with herpes zoster, unlike patients with
chickenpox, in the TG genotype presence, the serum con-
tent of IL-10 was higher than in healthy subjects (P < 0.05)
on admission. In the dynamics, the serum content of IL-10
decreased but remained higher at the time of discharge than
in healthy subjects, as in the TT genotype carriers (P < 0.05)
and in the TG genotype of the IL-10 (rs 1800872) gene
polymorphism (P < 0.05) presence (Table 3).

The Kendal Tau correlations between the quantitative
serum content of IL-10 and hemogram parameters were
established to demonstrate the role of this cytokine changes
in the course of diseases caused by varicella-zoster virus.
Thus, in patients with chickenpox, the serum content of IL-10
had an inverse correlation with a quantitative level of blood
leukocytes (1=-0.29, P = 0.008) and band neutrophils per-
centage (1=-0.23, P =0. 04) as well as a direct correlation
with the blood eosinophils percentage (1=+0.29, P=0.01),
which confirms the correlation between low content of this
cytokine and formation of complications associated with
secondary bacterial infection and the severity of intoxication
syndrome. In patients with herpes zoster, the serum content
of IL-10 also had an inverse correlation with the white blood
cells count (1=-0.22, P = 0.04).

Discussion

Infections caused by varicella-zoster virus are quite com-
mon diseases with the presence of various clinical forms,
development of severe complications and possible recur-
rence of the disease after endogenous virus reactivation.
Th1-type cellular immunity including cytokines and their
immunoregulatory functions have an essential role to
play in controlling varicella-zoster virus disintegration and
generalization. The production of cytokines by innate and
acquired immune cells is an important link in the immune
defense against varicella-zoster virus [11,20]. It is known
that IL-10 is a major anti-inflammatory cytokine that limits
inflammatory processes, inhibits pro-inflammatory reactions
preventing tissue damage. However, viruses have eveloped
resistance that exploits the immunoregulatory function of
IL-10 to suppress immunity promoting their own survival
[14,21]. It has been found that IL-10 is important for limiting
tissues damage during acute phase of immune responses
and can be synthesized by many immune cells as well as
mediate the function of these cells. Currently, regulatory
mechanisms of IL-10 are actively studied, which influence
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Table 1. Characteristics of the course of infections caused by varicella-zoster virus
depending on the IL-10 gene (rs 1800872) polymorphism, abs. (%)

Patients with chickenpox (n = 50)
[Indicator | TTgenotype (n=37) _| TG genotype (n=13)

Course of the disease:

—severe (n = 10) 10 (100 %)* 0(0 %)
- moderate (n = 40) 27 (72.5 %) 13 (27.5 %)
Development of complications:
- complicated (n = 33) 25 (75.7 %) 8 (24.3 %)
- uncomplicated (n = 17) 12 (70.6 %) 5(29.4 %)
Visceral complications (n = 17) 17 (100 %) 0(0 %)
Hepatitis (n = 13) 13 (100 %) * 0(0 %)
Pneumonia (n = 4) 4 (100 %) 0(0 %)
Neurological complications (n = 2) 2 (100 %) 0(0 %)
Ophthalmic complications (n = 7) 5(71.4 %) 2(28.6 %)
Secondary bacterial infection (n = 8) 1(12.5 %)* 7(

Patients with herpes zoster (n = 50)

[Indicator | TTgenotype (n=30) _| TG genotype (n=20)

Course of the disease:

—severe (n =15) 13 (86.7 %)* 2(13.3 %)

- moderate (n = 35) 17 (48.6 %) 18 (51.4 %)
Development of complications:

- complicated (n = 37) 19 (51.3 %) 18 (48.7 %)

- uncomplicated (n = 13) 7 (53.8 %) 6 (46.2 %)
Hepatitis (n = 10) 6 (60.0 %) 4 (40.0 %)
Neurological complications (n = 7) 6 (85.7 %) * 1(14.3 %)
Ophthalmic complications (n = 21) 16 (76.2 %) * 5(23.8 %)
Secondary bacterial infection (n = 10) 2(20.0 %) * 8 (80.0 %)
Postherpetic neuralgia (n = 3) 3 (100 %) 0(0 %)

*: the difference is significant compared with the TG genotype carriers (P < 0.05).

Table 2. Dynamics of the quantitative serum content of IL-10 in patients with
chickenpox depending on the IL-10 (rs 1800872) gene polymorphism,
Me [Q,; Q,] pg/ml

Period of Health people Patients with chickenpox (n=50)
observation (n=40) TT genotype (n = 37) TG genotype (n = 13)

On admission 0.56 [0.37; 0.75] 14.08 [2.66; 38.76] ' 0,86 [0,57; 1,48] 2
At discharge 1.20[0.72; 1.88]"® 0,720,52; 0,88]?

1: the difference is significant compared to healthy people (P < 0.05); 2: to patients with the TT
genotype in the corresponding period of observation (P < 0.05); 3: to patients with the corresponding
genotype on admission (P < 0.05).

Table 3. Dynamics of the quantitative serum content of IL-10 in patients with herpes
zoster depending on the IL-10 (rs 1800872) gene polymorphism, Me [Q,,; Q] pg/ml

Period of Health people Patients with herpes zoster (n=50)
observation (n=40) TT genotype (n = 30) TG genotype (n = 20)

On admission 056[0.37;0.75]  6.92[3.1;10.88]" 1.44[0.80;5.02] 2
At discharge 0.82[0.66; 2.021"? 1.05[0.52; 1.12]"

1: the difference is significant compared to healthy people (P < 0.05); 2: to patients with the TT
genotype in the corresponding period of observation (P < 0.05); 3: to patients with the corresponding
genotype on admission (P < 0.05).

the quality of antiviral immune response and chronization of
infectious diseases [22]. In particular, it has been shown that
an increase IL-10 levels is important for inducing immunity
in varicella-zoster virus infections, which ultimately affects
the recurrence rate and the disease severity [11,23]. With
the appearance of molecular genetic studies, that allowed
the genetic polymorphism of interleukins detection, there
was an opportunity to deepen the ideas about chickenpox
and herpes zoster immunopathogenesis. According to our
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study, it has been shown that in patients with chickenpox,
the TT genotype of IL-10 (rs 1800872) gene polymorphism
was associated with the severe course (1.000 versus 0.000,
X2 =4.39, OR =10.31, 95 % Cl = 0.56-189.41), visceral
complications development (P < 0.005) and higher serum
concentration of cytokine in patients (P = 0.000076). Works
focused on the study of the IL-10 gene polymorphism in
patients with chickenpox were not found in the literature
available, and the cytokine status study in patients with
chickenpox was predominantly conducted among children.
Thus, in children with the moderate disease duration, there
was an increase in IL-1B, moderate elevation of IL-10,
decrease in IL-2 at the normal levels of IL-6 and IL-4. In
severe forms, on the contrary, insufficient immunological
reactivity of the organism, characterized by unchanged
levels of IL-1B, IL-10 and IL-4 with significantly decreased
IL-6, was noted [24]. Some scientists point out that the more
severe course of chickenpox in adults is due to differences in
immune response in children and adults. Inimmune system of
children, unlike adults, phagocytes predominate, being a link
of cellular immunity and major in the immunological defense
of the organism against varicella-zoster virus [25]. Our study
found thatin patients with herpes zoster, the TT genotype had
an association with severe course and development of neu-
rological (P < 0.05) and ophthalmic (p <0,0005)complications
as well as with higher serum levels of IL-10 (P = 0.03). The
results of our study are to some extent linked to the results of
other researchers [26], which have proven the special role of
the IL-10 ATA haplotype, the presence of which had caused
the reactivation of this virus. According to another study
[27], the increased risk of herpes zoster is associated with
the GCC polymorphism carrier of the IL-10 (1082 allele). In
determining the quantitative content of IL-10 in patients with
herpes zoster, some authors [23,26] found that an increased
level of cytokine in blood causes an adequate immune system
response and leads to a moderate course of the disease. An
inadequate immunoreactivity of the organism and a constant
blood level of the cytokine characterized the severe course
of herpes zoster in patients. However, other scientists have
found thatimmune complex-mediated sharp increase in IL-10
production by macrophages results in a decrease in specific
antiviral immunity leading to the infection generalization and
chronicity [28].

There are limited studies in the current scientific
literature with regard to the evaluation of cytokines role
in bacterial complications development in patients with
chickenpox and herpes zoster. So, the study [11] has shown
that the values of IL-6 and interferon-y may be associated
with a high risk of developing bacterial skin complications.
Our study determined the role of the TG genotype of the IL-
10 (rs 1800872) gene polymorphism carriage as a high risk
for developing complications associated with secondary
bacterial infections in patients with herpes zoster (P = 0.004)
and chickenpox (P = 2.0E-5) that was accompanied either
by the absence of changes (P > 0.05) or insignificant in-
crease (P < 0.05) in the serum IL-10 content as compared
to healthy people.

Conclusions

1. Changes in the serum levels of IL-10 in patients
with infections caused by varicella-zoster virus depend on

the gene polymorphism (rs 1800872) encoding it, and are
associated with certain clinical features of chickenpox and
herpes zoster.

2. In TT genotype carriers with chickenpox, the serum
IL-10 content is 16.4 times (P = 0.000076) higher than that
in TG genotype carriers in the acute period of the disease.
In addition, in patients with chickenpox, the TT genotype,
unlike the TG genotype of the IL-10 (rs 1800872) gene poly-
morphism, is associated with severe course (1,000 versus
0.000, x> =4.39, OR = 10.31 95 % Cl = 0.56-189.41) and
development of visceral complications (P < 0.005).

3. In patients with herpes zoster and the TT genotype
presence, the serum content of IL-10 is 4.8 times higher
than that in TG genotype carriers (P = 0.03). In patients
with herpes zoster, the TT genotype has association with
the severe course (0.867 vs. 0.133, x? = 6.35, OR = 6.88
95 % Cl = 1.35-35.11) and development of neurological
(P < 0.05) and ophthalmic (P < 0.0005) complications.

4. Ininfections caused by varicella-zoster virus, the de-
velopment of complications associated with secondary
bacterial infection is accompanied either by the absence
of changes (P > 0.05) or the slight increase (P < 0.05) in
the serum content of IL-10 compared with healthy people,
and is clearly associated with the TG genotype (80.0 % vs.
20.0 %, P <0.005).
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