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Aim. The aim of the work was to determine the role of polymorphism of the interleukin-10 gene (rs 1800872) in the course  Key words:
of herpes zoster in adults. herpes zoster,
interleukin-10,

Materials and methods. 50 adult patients with herpes zoster were included into the study. The clinical course of the disease gene polymorphism.

and development of the certain nature of complications were analyzed depending on the genetic polymorphism of the inter-
leukin-10 gene. Statistical data processing was performed with using the formed patient database in the program STATISTICA

for Windows 13 (StatSoft Inc., Ne JPZ8041382130ARCN10-J). :g;";':ii?g) 22532

Results. It was established that genotype TT of the IL-10 gene (rs 1800872) was recorded in 30 (60.0 %) patients with herpes .

zoster versus 14 (35.0 %) healthy people from the control group (P = 0.02), which confirmed the significance of the gene 10 14739/2310-1237.
polymorphism IL-10 in reactivation of the varicella zoster virus and the manifestation of shingles. Analysis of the polymorphism ~ 2018.3.151810

of the IL-10 gene depending on the clinical form and the severity of shingle showed that genotype TT was significantly more E-mall:
frequently recorded in patients with severe course disease (86.7 % vs. 48.6 %, P = 0.01), however, did not influenced on | .jicopacteri403e@
the formation of certain clinical forms of the disease (P > 0.05). In patients with herpes zoster polymorphism of the IL-10 gene  gmail.com

(rs 1800872) influenced the severity of the course of the disease, namely, the TT genotype was associated with a severe course

of the disease (P = 0.01) and the development of neurological complications (P = 0.03), which were represented by meningitis

(6), Ramsey-Hunt syndrome (3) and the subsequent formation of postherpetic neuralgia (3), as well as of ophthalmic nature

(P =0.0001), which were represented by herpetic blepharoconjunctivitis (16), keratouveitis (3), iridocyclitis (1), subconjunctival

hemorrhages (1). Unlike the TT genotype, genotype TG of the IL-10 gene (rs 1800872) was associated with the development

of complications with the addition of secondary bacterial microflora (x?= 4.5, P = 0.03), the incidence of which did not depend

on the severity of herpes zoster (P > 0.05).

Conclusions. In patients with herpes zoster, the TT-genotype of the IL-10 gene (rs 1800872) was associated with reacti-
vation of the varicella zoster virus and development of a severe disease course, with formation of neurological (x?= 4.75,
P = 0.03) and ophthalmic (x> = 14.75, P = 0.0001) complications. The TG genotype of the IL-10 gene (rs 1800872) is
associated with the development of complications associated with the addition of secondary bacterial microflora (x?= 4.5,
P =0.03).
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MaTtepianu ta metogu. Y gocnimkeHHs 3anyumnu 50 gopocnux XBOpWX Ha onepidyBanbHui repnec. lNpoaHanisyBanu €. 325-329

KniHiYHMI nepebir 3aXBOPHOBaHHS Ta PO3BUTOK NMEBHOIO XapakTepy YCKMaAHEHb 3amnexHo Bif HasBHOCTI noniMopdiamy reHa

iHTepnenkiHy-10. CTaTUCTMYHE OnpaLtoBaHHSA JaHUX 3LINCHANN 3 BUKOPUCTaHHSAM ChopMOBaHoOi 6a3n JaHux nauieHTiB y

nporpami Statistica for Windows 13 (StatSoft Inc., Ne JPZ8041382130ARCN10-J).

Pesynsratu. Betanosunu, wo reHotun TT reHa 11-10 (rs 1800872) sapeectpysanu y 30 (60,0 %) xBopux Ha onepidyBarb-
HWii repnec npoTu 14 (35,0 %) 3anoposux ocib koHTponbHOI rpynu (p = 0,02), Wwo niaTBepAXKyBano 3Ha4eHHs noniMopgiamy
reHa IM1-10 y peaktvBauii Varicella Zoster Virus i manicecTtauii onepisysansHoro repnecy. AHania nonimopdiamy rena IJ1-
10 (rs 1800872) 3anexHo Big, KniHiYHOI (hOpMU Ta CTyNeHs TSKKOCTI OnepidyBanbHOMO repnecy nokasas, Wo TT reHotvn
BIpOriAHO YacTillle peecTpyBanm y XBopwX i3 TskkuM nepebirom 3axsoproBaHHs (86,7 % npotn 48,6 %, p = 0,01), npote
He BNNMBaB Ha (hOPMYBaHHS MEBHWX KMiHiYHMX hopmM 3axBoptoBaHHs (p > 0,05). Y xBopux Ha onepisyBanbHWiA repnec
nonimopdiam rexa I1-10 (rs 1800872) BnnuBaB Ha TsKKICTb nepebiry 3axBOptoBaHHS: reHoTUn TT acouitoBaBCs 3 TSHKKAM
nepebirom 3axsoptoBaHHsa (p = 0,01) i po3BWTKOM ycKknadHeHb HeBpororiyHoro xapaktepy (p = 0,03), wo 6ynu npep-
CTaBrneHi MeHiHriTom (6), cuHapomoM Pamces-XaHTa (3) Ta HacTynHAM hopMyBaHHSIM MOCTrepneTuyHoi Hespanrii (3), a
TakoX odTanbMonoriyHoro xapaktepy (p = 0,0001), ski 6ynu npeactaBneHi repneTuyHNM 6nedapokoH’oHKTUBITOM (16),
keparoyseiToM (3), ipugoumknitom (1), cybkoH toHKTMBaNbHUM kpoBoBunBoMm (1). Ha BigmiHy Big reHotuny TT, reHotun TG
reHa I1-10 (rs 1800872) mae acoujaLijto 3 pO3BUTKOM YCKMafHEHb, LU0 NOB'S3aHi 3 NpUeaHaHHAM BTOPUHHOI BakTepianbHoi
mikpodpriopm (x2= 4,5, p = 0,03), yactoTa po3BUTKY SIKUX He 3anexarna Bif TsHKkocTi nepebiry onepisyBanbHOro reprnecy
(p>0,05).

BucHoBku. Y xBopux Ha onepisyBanbHui repriec reHotun TT renHa I/1-10 (rs 1800872) acouitoeTbest 3 peakTvBauieto Varicella
Zoster Virus i po3BUTKOM TsiKKOro nepediry 3axBoptoBaHHS 3 OPMYBaHHsM YcKragHeHb HepornoriuHoro (x? = 4,75, p = 0,03)
Ta odpTanbmonoriyHoro (X2 = 14,75, p = 0,0001) xapaktepy. l'eHotvn TG rexa IJ1-10 (rs 1800872) acouitoeTbest 3 PO3BUTKOM
YCKMafHeHb, KOTpi NOB's3aHi 3 NpUeaHaHHSAM BTOPUHHOI GakTepianbHoi Mikpodoriopu (x% = 4,5, p = 0,03).
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Poab noaumopduama reHa uHTepreikuHa-10 (rs 1800872) B TeueHUM ONOACHIBAIOLLETO
repneca y B3poCAbIX

H. B. OHuweHko, 10. K. PA60KoHb, E. B. PA60KOHb

Llenb pa6oTbl — onpegenntb ponb nonumopduama reHa nHtepnenkuHa-10 (rs 1800872) B TeueHun onosicbIBatoLLEro rep-
neca y B3pOCrbIX.

Marepuanbi n MmeToabl. B uccnenosanue BkioydeHsl 50 B3pocnbix 60MbHbIX OMosicbiBaroLLMM reprnecoM. [poBeaeH aHanms
KIMMHUYECKOro TeYEHMs 3ab0neBaHns 1 pasBUTUS ONPEAENEHHOrO XapaKkTepa OCMOXHEHWIA B 3aBUCUMOCTY OT HaNM4us Nonv-
mopchuamMa reHa nHTepnenkmHa-10. Ctatuctnyeckyio 06paboTky AaHHbIX OCYLLECTBASANM C UCNOMNb30BaHEM 6a3bl AaHHbIX
naumenToB B nporpamme «STATISTICA for Windows 13» (StatSoft Inc., Ne JPZ8041382130ARCN10-J).

Pesynbrathbl. YctaHoBneHo, yto reHotun TT reHa WI-10 (rs 1800872) sapernctpuposaH y 30 (60,0 %) GonbHbIX onos-
coiBatoLwm reprecom npotvs 14 (35,0 %) 380poBbIX NL, KOHTPORbHOM rpynnbl (p = 0,02), 4To NOATBEPXKAANO 3HaYeHne
nonumopdmama reHa UIT-10 B peakTmBaLymy BUpyca BapuLienna 30cTep 1 MaHudecTalmy OnosicbiBatoLLEro repreca. AHanms
nonumopdmama reHa Uf1-10 (rs 1800872) B 3aBUCUMOCTY OT KIMHUYECKON (hOPMbI U CTENEHM TSHKECTU OMOSICLIBAOLLETO rep-
rneca nokasar, YTo reHoTun TT JOCTOBEPHO Yallle perncTpupoBanit y BorbHbIX C TsxenbiM TedeHnem 3abonesanus (86,7 %
npotve 48,6 %, p = 0,01), ogHako He BnusN Ha hOPMUPOBaHME ONpeaENneHHbIX KIMHUYeckux dopm 3abonesanus (p > 0,05).
Y 60nbHbIX OnosicbiBaroLLMM repnecom nonumopduam reHa UIT-10 (rs 1800872) Bnusin Ha TskecTb TedeHus 3aboneeanus, a
MIMEHHO reHoTvn TT accoummpoBarncs ¢ TsxenbiM TedeHnem 3abonesanus (p = 0,01) n pa3BuUTEM OCNIOXKHEHNIN HEBPOMNOTNYe-
ckoro xapakTtepa (p = 0,03), koTopble Oblny NpeacTaBneHbI MEHUHIUTOM (6), cuHapoMomM Pamcesi—XaHTa (3) 1 nocneaytoLmm
dhopmmpoBaHreM nocTrepneTnyeckoit Hespanrum (3), a Takke odTanbMonornyeckoro xapaktepa (p = 0,0001), koTopble
6binn NpeacTaBneHbl repnetnyeckum bnedapokoHbIoHKTMBUTOM (16), KepaToyBenTom (3), npuaoumnknutom (1), cybKoHb-
IOHKTVBanbHbIM KpoBouanusHueMm (1). B otnnume ot reHotuna TT, reHotun TG reHa UI-10 (rs 1800872) umen accouuaumio
C pasBUTEM OCMOXHEHMUI, CBSI3aHHbIX C NPUCOEAMHEHEM BTOPUYHOM GakTepuarnbHoi Mukpodnopsl (X2 = 4,5, p = 0,03),
4acToTa pasBUTUS KOTOPbIX He 3aBHCeNa OT TSHKECTU TeYeHs onosicbiBatoLLero repneca (p > 0,05).

BbiBoabl. Y 60nbHbIX onosickiBatoLmm repriecom reHotvn TT reHa UI-10 (rs 1800872) accoummpyetcsa ¢ peakTueaumei
BMpYCa BapyLenna 30CTep 1 passuUTeM TSHKENoro TedeHus 3abonesanusl, ¢ (POPMUPOBaHNEM OCTIOXHEHNIA HEBPOIOTUYe-
ckoro (x?= 4,75, p = 0,03) n ocpransmonormyeckoro (x?= 14,75, p = 0,0001) xapaktepa. l'eHotun TG reHa UJ1-10 (rs 1800872)
aCCoLMMPYETCS C Pa3BUTUEM OCOXHEHMIA, CBSI3aHHBIX C MPUCOEANHEHNEM BTOPUYHOI BakTepuanibHon Mukpodrnops! (X2= 4,5,
p =0,03).

Herpes zoster is an infection caused by reactivation of
latent varicella zoster virus, which applies to herpes virus
of the 3 type. It is believed that every third person during
his life is ill with herpes zoster. Each year in Europe and
the United States there are more than 1 million new cases
of shingles, which are 4-5 cases per 1000 population [1]. In
Ukraine, official statistics indicate that the incidence of this
disease is 12-15 cases per 100 000 population. Mortality
from herpes zoster worldwide ranges from 0.017 to 0.465
cases per 100 000 population annually [2].

Itis known that incidence and severity of herpes zoster
are directly dependent on age of the patients, which is ex-
plained by a decrease in the activity of cellular immunity in
the elderly [3]. According to the meta-analysis, female sex,
the presence of concomitant pathology are risk factor for
the development of herpes zoster [4]. The results of retro-
spective studies showed us that risk factors also include an
aggravating family history, namely the presence of cases of
shingles in relatives [5]. However, in recent years, the topi-
cality of this disease is due to a rapid increase of the in-
cidence rate among young and middle-aged people [6].

Today, special attention is paid to study ofimmunopatho-
genesis of herpes zoster. According to some authors [7]
reported, the nature of the course of herpes zoster primarily
depends on the immunological reactivity of early T-cellimmu-
nity, and much less depends on antibody production. The se-
vere course of the disease is associated with a reduced T-cell
response to the virus and high viral load in the human body
[8]. However, current research suggests the dependence
of the immune response on the polymorphism of genes,
encoding cytokines, which are mediators of intercellular
interactions [9]. The study of genes encoding the activity of
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cytokines is important in predicting the onset of the disease,
severity of its course, and also for individualization of therapy
[10]. In our opinion, it is expedient to determine the role of
polymorphism of the IL-10 gene, which is the main inhibitor
of inflammation and cytokine cascade, in patients with herpes
zoster [9,11]. IL-10 is synthesized on the surface of many
cells and suppresses effectors function of macrophages,
T-cells, natural killers, neutrophils; co-stimulates the thymo-
cytes proliferation and ripening, chemotaxis [9]; enhances
synthesis of mast cells, B-cells proliferation and secretion
of immunoglobulins; weakens the effect of angiotensin ||
and restores vascular endothelium [11]. At present the role
of polymorphism of cytokine genes in the course of herpes
virus infections is intensively studied, in particular an attempt
is made to figure out the role of the IL-10 gene polymorphism
in resistance to the most common herpesviruses [12,13]. The
foregoing determined the direction of our study.

Aim
To determine the role of polymorphism of the interleukin-10
gene (rs 1800872) in the course of herpes zoster in adults.

Materials and methods

This study included 50 adult patients who were examined
and treated at the Department “Neuroinfection” of the com-
munal institution “Zaporizhzhia Regional Clinical Infectious
Disease Hospital” of Zaporizhzhia Regional Council. The
age of the patients ranged from 27 to 85 years and made
up 66.5[55.0; 77.0] years. Among the hospitalized patients,
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there were 19 (38.0 %) men and 31 (62.0 %) women. For
the analysis of the obtained data, the patients were divided
into groups depending on the severity of herpes zoster. The
severity of shingles was determined based on the severity
symptoms of intoxication, the duration and abundance of
rash, the presence or absence of complications [14]. The
moderate course of the disease was registered in 35 (70 %)
patients, severe —in 15 (30 %) patients. All the patients had
a negative blood test for antibodies to the human immuno-
deficiency virus. All the patients were included into the study
randomly basis and by informed consent. The control group
consisted of 40 healthy individuals who hadn’t been sick
of herpes zoster before. The age of persons of the control
group ranged from 35 to 87 years, made up 64.5 [52.5;
73.5] years and weren't statistically different from the age
of the examined patients (P > 0.05).

On the basis of the clinical laboratory of the Zapo-
rizhzhia Regional Clinical Infectious Disease Hospital for
all the patients traditional laboratory (general blood and
urine analysis, liver tests, coagulogram, proteinogram) and
instrumental (electrocardiograhy, chest X-ray examination)
tests were performed. In the presence of clinical evidence,
lumbar puncture was performed with a study of liquor for
the diagnosis of meningitis.

Special investigations were carried out on the basis of
the Department of Molecular Genetic Studies of the Train-
ing and Laboratory Center of the ZSMU (headed by prof.
0. M. Kamyshny). Determination of the IL-10 gene
(rs1800872) polymorphism was performed using samples of
total DNA isolated from the whole venous blood by the stan-
dard method using a set of DNA-EXPRESS-BLOOD-PLUS
reagents (LitTech, Russian Federation). The molecular
genetic study was performed by polymerase chain reaction
in real-time according to the manufacturer’s instructions
(Applied Biosystems, USA). The genotype was determined
using the CFX-96 Touch Real-Time polymerase chain reac-
tion product detection system (BIO-RAD Laboratories, Inc.,
USA) using sets of NP-512-100 (RU).

Statistical data processing was performed in Statistica
for Windows 13 (StatSoft Inc., NeJPZ8041382130ARCN10-J)
by the formed patient database. To assess the significance
of the differences between the quantitative features in the in-
dependent groups, the Mann-Whitney criterion was used,
and the quality method x? was used between qualitative
features. Relatively significant differences were considered
at P < 0.05. The odds ratio (OR) was calculated using
the formula: OR = ad / bc, where “a” is the frequency of a
particular allele in the group of patients with herpes zoster,
“b” is the frequency of a particular allele in the comparison
group, “c” and “d” are the total frequency of other alleles
in the study and comparison groups, respectively. The
boundaries of 95 % confidence interval (Cl) for OR were
calculated using the Woolf method [15].

Original research

Results

According to the results of our study, it was found that
genotype TT gene IL-10 (rs 1800872) was registered in 30
(60.0 %) patients with herpes zoster, against 14 (35.0 %)
healthy people in the control group (x? = 5.56, P = 0.02),
which confirmed the significance of IL-10 gene polymor-
phism in the reactivation of the varicela zoster virus and
manifestation of shingles (Table 1).

The analysis of the dependence of clinical course and
severity of herpes zoster from the polymorphism of the IL-10
gene (rs 1800872) showed that genotype TT was signifi-
cantly more commonly registered in patients with severe
course shingles, whereas in patients with moderate course
genotype TG (x2=6.35, P = 0.01) was detected 3.85 times
more often (Table 7). The additive inheritance model made it
possible to confirm association of the presence genotype TT
of gene IL-10 (rs 1800872) with high chances of developing
severe course of herpes zoster (0.867 vs. 0.133, x2=6.35,
OR =6.88 95 % CI = 1.35-35.11)

To determine genetic factors that have a statistically
significant effect on the development of certain clinical
forms of herpes zoster and complications various genesis,
we have used the additive inheritance model using the cri-
terion 2. Analysis of the role of IL-10 gene (rs 1800872)
polymorphism in the formation of various clinical forms of
shingles in adults did not reveal statistically significant dif-
ferences (P > 0.05). Localized forms or disseminated and
generalized forms were registered at the same frequency
in patients with different genotypes. In addition, when an-
alyzing various localization of lesions in localized forms of
herpes zoster, no differences were found in the presence of
certain genotypes of the IL-10 gene (rs 1800872). However,
it has been established that polymorphism of the IL-10
gene (rs 1800872) had influence on the severity of herpes
zoster in adults, namely, genotype TT was associated with
a severe course of the disease (0.867 vs. 0.468, x? = 6.35,
P =0.01, OR = 6.88 95 % CI = 1.35-35.11) and develop-
ment of neurological complications (0.857 vs. 0.4, x?=4.75,
P =0.03, OR =9.0 95 % CI = 0.96-84.5), which were rep-
resented by meningitis (6), Ramsey-Hunt’s syndrome (3)
and subsequent formation of postherpetic neuralgia (3), and
also ophthalmic (0.762 vs. 0.125, x? = 14.75, P = 0.0001,
OR =224 95 % Cl = 3.74-134.15) complications, which
were represented by herpetic blepharoconjunctivitis (16),
keratouveitis (3), iridocyclitis (1), subconjunctival hemor-
rhage (1) (Table 2).

Unlike the genotype TT, genotype TG of the IL-10
gene (rs 1800872) was associated with development of
complications such as addition of secondary bacterial
microflora (0.800 vs. 0.407, x2 = 4.5, P = 0.03, OR = 5.82
95 % Cl = 1.03-32.79) (Table 2). It should be noted that
the incidence of complications associated with the addition
of secondary bacterial microflora didn’t depend on the se-

Table 1. Comparison of the frequency of registration of polymorphism of the gene IL-10 (rs 1800872) in patients with herpes zoster,
depending on the severity of the disease, abs (%)

Control group Patients with herpes zoster Patients with herpes zoster
(n = 40) (n = 50) moderate course (n = 35) severe course (n = 15)

Genotype TT 14 (35.0 %) 30 (60.0 %) * 17 (48.6 %) 13 (86.7 %) * **
Genotype TG 26 (65.0 %) 20 (40.0 %) 18 (51.4 %) 2(13.3%)* *

*: the difference is significant, compared with healthy people (P < 0.05); **: compared with patients with moderate course (P < 0.05).
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Table 2. Correlation matrix of dependence of development complications of shingles with polymorphism of gene IL-10 (rs 1800872)

ndicator ___________________GenoypeTT T Coeficient .

Neurological (n =7)

Postherpetic neuralgia (n = 3)

Ophthalmic (n = 21)

Visceral (hepatitis) (n = 10)

Severe course (n = 15)
Relapsing course (n = 4)

6 (85.7 %)
3 (100 %)
16 (76.2 %)
6 (60.0 %)
13 (86.7 %)
2(50.0 %)

Clinical forms, in particular:

localized (n = 42)

generalized and disseminated (n = 8)

25 (50.0 %)
5 (10.0 %)

Localization of lesion in localized forms (n = 42):

trigeminal nerve (n = 33)
paravertebral ganglia (n = 9)
Secondary bacterial infection (n = 10)

20 (47.6 %)
5 (11.9 %)
2(20.0 %)

(14.3 %) 4.75,P=0.03
0 3.45,P = 0.06
5(23.8 %) 14.75, P = 0.0001
4 (40.0 %) 0.71,P =04
2(13.3 %) 6.35,P = 0.01
2(50.0 %) 0.18,p = 0.67

17 (34.0 %) 0.02, P =0.87
3(6.0 %)

13 (30.9 %) 0.07,P=0.78
4(9.6 %)

8 (80.0 %) 45,P=003

328

verity of herpes zoster (P > 0.05). These complications
developed in 8 (22.8 %) patients with moderate and in 2
(13.3 %) patients with severe course of shingles.

Discussion

Itis known that dominant role in controlling dissemination and
generalization of varicella zoster virus belongs to the cellular
immunity of Th1-type [8,16,17]. Recently, special attention
has been paid to study the role of IL-10 in the course of this
infection. IL-10 is the main cytokine, which limits inflamma-
tory processes, protects endothelium of vessels by reducing
the effect of angiotensin Il and restoring the activity of nitric
oxide synthase which is inhibited by inducers of endothelial
dysfunction [9,18], also it has an analgesic function [19]. It
is determined that increase level of IL-10 is important for
induction of immunity, which finally influences the frequency
of relapses and severity course of the disease caused by vari-
cella zoster virus [15,20,21]. With appearance of molecular
genetic research which allows us to determine the polymor-
phism of the genes of interleukins, there was an opportunity
to deepen the knowledge about the immunopathogenesis
of herpes zoster. According to the results of our research, it
has been proved that the genotype TT of the gene IL-10 (rs
1800872) influences the reactivation of the varicella zoster
virus and manifestation of herpes zoster, which confirms its
detection more often (P =0.02) in patients with herpes zoster
(60.0 % ), compared with healthy people (35.0 %). The results
of our study overlap with the results of other researchers
[22], which have proven the special role of the haplotype ATA
IL-10, presence of which leads to insufficient production of
IL-10 and causes reactivation of the virus. At the same time,
the other study [23] demonstrated that the increased risk of
manifestation of shingles is associated with the carrier of
the haplotype GCC, allele 1082, IL-10. The connection of
the genetic polymorphism of the main complex of histocom-
patibility HLA (Complex 5) with the risk of development of
herpes zoster is also discussed [24].

For today herpes zoster is a fairly widespread disease
among immunocompetent people. Shingles can manifest
with various clinical forms and possibility to development
severe complications, primarily nervous system and organ
of vision [25,26]. Recently, in addition to meningitis and
meningoencephalitis, Ramsey—Hunt syndrome, namely a
cervical node ganglionitis, has often begun to be diagnosed,
development of which can lead to paralysis of facial muscles
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and reduced hearing abruption [27]. The development of
ophthalmic herpes, in which a complete loss of vision is
possible due to lesion of the optic nerve and its atrophy,
deserves particular attention [28]. No less widespread
complication of shingles is postherpetic neuralgia, which
can persist for several months after regression of rash, and
often leads to a reduction in ability, and in some cases, to
a person’s disability [29]. In our study the association of
the genotype TT gene IL-10 with a high risk development
of severe course of herpes zoster, with the complications
of neurological and ophthalmic character has been proved.
In the modern literature, available to us, we did not find
researches on studying the role of the polymorphism of IL-
10 gene in the formation of certain complications of herpes
zoster. At the same time, there are studies that demonstrate
the role of quantitative content of this cytokine in the severity
course of the disease. In patients with a moderate course of
herpes zoster, the authors [7,21] found an increase in blood
levels of IL-10, which was treated as an adequate immuno-
logical response to the virus, with ability to reconvalescence
without development of different complications. However, in
severe course of shingles there was an insufficient immuno-
logical reactivity of the organism, which was characterized by
aconstantlevel of IL-10[8,17]. All of this scientific researches
has a definite pathogenetic explanation, namely it is known
that in damage of brain cells, neurogliocytes produce IL-10,
which increases the vitality of brain cells [16,25].

In modern literature there are solitary scientific re-
searches which concern to determining the role of cytokines
in the formation of bacterial complications in infected of
varicela zoster virus. Thus, the study [8] has shown that
interleukin-6 and interferon-y can be used as early markers
for the identification of patients with a high risk of developing
bacterial skin complications. The data obtained in our study
showed association of the TG gene IL-10 (rs 1800872)
carrier with a high risk development of complications related
the addition of secondary bacterial microflora (OR = 5.82
95 % Cl =1.03-32.79).

Conclusions

1. The genotype TT of the gene IL-10 (rs 1800872) is
associated with reactivation of the varicella zoster virus and
manifestation of herpes zoster.

2. The genotype TT of the gene IL-10 (rs 1800872)
is associated with severe (x> = 6.35, P = 0.01) course of
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shingles, development of neurological (x? = 4.75, P = 0.03)
and ophthalmologic (x> = 14,75, P =0,0001) complications.

3. In patients with herpes zoster, genotype TG of
the gene IL-10 (rs 1800872) is associated with the develop-
ment of complications related to the addition of secondary
bacterial microflora (x? = 4,5, P = 0,03).

Prospects for further research. In our opinion, the pro-
mising direction of this study is the definition of the role of IL-10
gene polymorphism in relation to the quantitative level of this
cytokine in the course of herpes zoster in adults (tendency to
relapses, formation of a certain range of complications, efc.).

Conflicts of interest: authors have no conflict of interest to declare.
KoH®AIKT iHTepeciB: BiACYTHIN.

Information about authors:

Onishchenko N. V., MD, PhD-Postgraduate Student

of the Department of Infectious Diseases, Zaporizhzhia State
Medical University, Ukraine.

Riabokon Yu. Yu., MD, PhD, DSc, Associate Professor

of the Department of Children Infectious Diseases, Zaporizhzhia
State Medical University, Ukraine.

Riabokon 0. V., MD, PhD, DSc, Professor, Head of the Department
of Infectious Diseases, Zaporizhzhia State Medical University,
Ukraine.

BiaomocTi npo aBToOpiB:

OHiueHko H. B., PhD acnipaHT kad. iHdeKLiiH1X XxBopob,
3anopisbkiii AepxxaBHU MeAUYHUI YHIBEpCUTET, YKpaiHa.
Pa6okoHb tO. F0., A-p MEA. HayK, AOLEHT Kad. AUTAUMX IHOEKLIAHKX
XBOPOO, 3aN0pi3bKNiA AePXaBHUIA MEAUUHWUI YHIBEPCUTET, YKpaiHa.
PsbokoHb O. B., A-p Mea. Hayk, Npodecop, 3aB. kad. iHOEKLiHKX
XBOP06, 3anopi3bkuit AePXaBHUIA MEAUUHUI yHIBEPCUTET, YKpaiHa.

CBeaeHus 06 aBTOpax:

OHULLEHKO H. B., PhD acnupaHT kad. MHOEKLMOHHBIX BoAe3HEN,
3anopoXCKUi roCyAaPCTBEHHBIA MEAULIMHCKII YHUBEPCUTET,
YkpauHa.

PsabokoHsb 0. K., A-p MeA. HayK, AOLEHT Kad. AETCKUX
MHOEKLMOHHBIX BOAE3HENW, 3aNOPOXCKIUI FOCYAAPCTBEHHbIN
MEAMUMHCKUI YHUBEPCUTET, YKpauHa.

PsabokoHsb E. B., A-p Mea. Hayk, npodeccop,

3aB. Kad. MHOEKLUMOHHbIX HoAe3HEN, 3amOPOXCKMI
rOCYAAPCTBEHHbIM MEAULMHCKUI YHUBEPCUTET, YKpauHa.

Haaifiwaa po pepakuii / Received: 24.09.2018
Nicas poonpavtosaHHs / Revised: 02.11.2018
MpuitHaTo Ao Apyky / Accepted: 06.11.2018

References

[11  Koshy, E., Mengting, L., Kumar, H., & Jianbo, W. (2018). Epidemiology,
treatment and prevention of herpes zoster: A comprehensive review.
Indian J Dermatol Venereol Leprol, 84(3), 251-262. doi: 10.4103/ijdvl.
1JDVL_1021_16.

[2] Kawai, K., Gebremeskel, B. G., & Acosta, C. (2014). Systematic review
of incidence and complications of herpes zoster: towards a global per-
spective. BMJ Open, 2014, 4(6), 004833. doi: 10.1136/bmjopen-2014.

[3] Johnson, R. W., Alvarez-Pasquin, M. -J., Bijl, M., Franco, E., Gaillat, J.,
Clara, J. G., et al. (2015). Herpes zoster epidemiology, management,
and disease and economic burden in Europe: a multidisciplinary
perspective. Therapeutic Advances in Vaccines, 3(4), 109-120.
doi: 10.1177/2051013615599151.

[4] Kawai, K., & Yawn, B. (2017). Risk Factors for Herpes Zoster: a Syste-
matic Review and Meta-Analysis. Open Forum Infectious Diseases, 4(1),
313-314. doi: 10.1093/ofid/ofx163.733.

[5] Tseng, H.F, Chia, M., Hung, P., Harpaz, R., Schmid, D. S., LaRussa, P,
etal. (2018). Family history of zoster and risk of developing herpes zoster.
International Journal of Infectious Diseases, 66, 99-106. doi: 10.1016/j.
ijid.2017.11.016.

[6] Borbinha, C., Marto, J. P., Calado, S., & Viana-Baptista, M. (2016).
A Young Woman with Ischemic Stroke: Should We Pay More Atten-

Pathologia. Volume 15. No. 3, September — December 2018

[

(8]

19

[10]

M

[12]

[13]

[14]

[19]

[16]

17

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

28]

[29]

Original research

tion to Varicella Zoster Infection. Case Rep Neurol, 8(2), 145-150.
doi: 10.1159/000447296.

Zheleznikova, G. F., Skripchenko, N. V., & Skripchenko, E. Y. (2013).
Virus vetryanoj ospy-opoyasyvayuschego gerpesa i immunnyj otvet [Vari-
cella-zoster virus and immune response]. Rossijskij immunologicheskij
zhurnal, 7(16), 1, 35-48. [in Russian].

Hao, M., Wang, X., Du, J., Liu, L., Jiao, Y., Wu, H., et al. (2015). Cytokine
levels are associated with the severity of varicella infections. Infect Dev
Ctries, 9(2), 190-196. doi: 10.3855/jidc.5255.

Rojas, J. M., Avia, M., Martin, V., & Sevilla, N. (2017). IL-10: AMultifunc-
tional Cytokine in Viral Infections. Journal of Inmunology Research, 2017,
6104054. doi: 10.1155/2017/6104054.

Puzyryova, L., & Safonov, A. D. (2016). Geneticheskij polimorfizm citoki-
nov: proshloe i buduschee [Cytokines genetic polymorphism: the past and
the future]. Infekciya i immunitet, 6(2), 103-108. [in Russian].
Trifunovic, J., Miller, L., Debeljak, Z., & Horvat, V. (2015). Pathologic
patterns of interleukin 10 expression-a review. Biochem Med (Zagreb),
25(1), 36-48. doi: 10.11613/BM.2015.004.

Hurme, M., Haanp&a, M., Nurmikko, T., Wang, X. Y., Virta, M., Pessi, T,
et al. (2003). IL-10 gene polymorphism and herpesvirus infections. J
Med Virol, 70(1), 48-50. doi: 10.1002/jmv.10320.

Moraru, M., Cisneros, E., Gomez-Lozano, N., de Pablo, R., Portero, F.,
Cafiizares, M., et al. (2012). Host genetic factors in susceptibility to
herpes simplex type 1 virus infection: contribution of polymorphic genes
at the interface of innate and adaptive immunity. J Immunol, 188(9),
4412-4420. doi: 10.4049/immunol.1103434.

Werner, R. N., Nikkels, A. F., Marinovoc, B., Schéfer, M., Czarecka-Ope-
racz, M., Agius, A. M., et al. (2016). European consensus-based (S2k)
Guideline on the Management of Herpes Zoster — guided by the European
Dermatology Forum (EDF) in cooporation with the European Academy
of Dermatology and Venereology (EADV), Part 2: Treatment. J Eur Acad
Dermatol Venereol, 31(1). 20-29. doi: 10.1111/jdv.13957.

Hoppe, F. M., Hoppe, D. J., & Walter, S. D. (2018). Explaining odds ratios
as conditional risk ratios. Journal of Clinical Epidemiology, 97, 123-124.
doi: 10.1016/j.jclinepi.2017.10.009.

Jones, D., Neff, C. P., Palmer, B. E., Stenmark, K., & Nagel, M. A. (2017).
Varicella zoster virus—infected cerebrovascular cells produce a proinflam-
matory environment. Neurology. Neuroimmunology & Neuroinflammation,
4(5), €382. doi: 10.1212/NX1.0000000000000382.

Marin, M., Harpaz, R., Zhang, J., Wollan, P. C., Bialek, S. R., & Yawn, B. P.
(2016). Risk Factors for Herpes Zoster Among Adults. Open forum infec-
tious diseases, 3(3), ofw119. doi: 10.1093/ofid/ofw119.
Serebrennikova, S., Seminsky, I., Semenov, N., & Guzovskaya, E. (2012).
Interlejkin-1, interlejkin-10 v regulyacii vospalitel'nogo processa [Inter-
leukin-1, interleukin-10 in regulation of inflammatory process]. Sibirskij
medicinskij zhurnal (Irkuck), 115(8), 5-7. [in Russian].

Karpova, M. I. (2011). Izuchenie urovnya citokinov u bol'nyhk migren’yu
i golovnoj bol'yu napryazheniya [The study of cytokine levels in patients
with migraine and tension-type headache]. Citokiny i vospalenie, 10(1),
32-36. [in Russian].

Zheleznikova, G. F., Lobzin, Y. V., Skripchenko, N. V., Ivanova, G. P.,
Skripchenko, E. Y., & Monakhova, N. E. (2015). Klinicheskoe znachenie
syvorotochnykh urovnej citokinov pri vetryanoj ospe u detej [Clinical
significance of cytokines serum levels in children with chicken pox].
Infekciya i immunitet, 5(1), 79-84. [in Russian].

Hai-Jun, Shi, & Zhi-Qiang, Cui. (2017). Correlation of serum inflam-
matory cytokine and immunoglobulin content with post-herpetic neu-
ralgia in patients with acute herpes zoster. Journal of Hainan Medical
University, 23(1), 97-100.

Cho, J. W., Shin, D. H.,, & Lee, K. S. (2007). Polymorphism of the IL-
10 gene is associated with susceptibility to herpes zoster in Korea. J
Dermatol Sci., 45(3), 213-215. doi: 10.1016/j.jdermsci.2006.11.004.
Haanpaa, M., Nurmikko, T., & Hurme, M. (2002). Polymorphism of the IL-
10 gene is associated with susceptibility to herpes zoster. Scand J Infect
Dis., 34(2), 112-114. doi: 10.1080/00365540110077218.

Crosslin, D. R,, Carrell, D. S, Burt, A, Kim, D. S., Underwood, J. G.,
Hanna, D. S., et al. (2015). Genetic variation in the HLA region is asso-
ciated with susceptibility to herpes zoster. Genes and Immunity, 16(1),
1-7. doi: 10.1038/gene.2014.51.

Grahn, A., Bergstrom, T., Runesson, J., & Studahl, M. (2016). Varicel-
la-zoster virus (VZV) DNAin serum of patients with VZV central nervous
system infections. J Infect, 73(3), 254-60. doi: 10.1016/}.jinf.2016.04.035.
Tran, K. D., Falcone, M. M., Choi, D. S., Goldhardt, R., Karp, C. L.,
Davis, J. L., & Galor, A. (2016). Epidemiology of Herpes Zoster Ophthal-
micus: Recurrence and Chronicity. J Ophthalmology, 123(7), 1469-1475.
doi: 10.1016/j.0phtha.2016.03.005.

Serinken, M., Eken, C., Dal, O., & Kutlu, M. (2016). Man with facial nerve
palsy and ear pain. Ramsay Hunt syndrome. Ann Emerg Med, 67(1),
141-148. doi: 10.1016/j.annemergmed.2015.04.010.

Lee, C-Y,, Tsai, H-C., Lee, SS-J., & Chen, Y-S. (2015). Orbital apex
syndrome: an unusual complication of herpes zoster ophthalmicus. BMC
Infectious Diseases, 15, 33. doi: 10.1186/s12879-015-0760-z.

Forbes, H. J., Thomas, S. L., Smeeth, L., Clayton, T., Farmer, R., Bhas-
karan, K., & Langan, S. M. (2016). A systematic review and meta-anal-
ysis of risk factors for postherpetic neuralgia. J Pain, 157(1), 30-54.
doi: 10.1097/j.pain.0000000000000307.

ISSN 2306-8027  http://pat.zsmu.edu.ua



	Original research
	Onishchenko N. V., Riabokon Yu. Yu., Riabokon O. V. [The role of interleukin-10 gene polymorphism (rs 1800872) in the course of herpes zoster in adults]
	Article info
	UDC: 616.834-002.152-036:575.174.015.3:612.017
	Key words: herpes zoster, interleukin-10, gene polymorphism.
	Pathologia 2018; 15 (3), 325–329
	DOI: 10.14739/2310-1237.2018.3.151810
	E-mail: helicobacter1403@gmail.com

	Abstract
	Роль поліморфізму гена інтерлейкіну-10 (rs 1800872) в перебігу оперізувального герпесу в дорослих
	Роль полиморфизма гена интерлейкина-10 (rs 1800872) в течении опоясывающего герпеса у взрослых

	Introduction
	Aim
	Materials and methods
	Results
	Table 1. Comparison of the frequency of registration of polymorphism of the gene IL-10 (rs 1800872) in patients with herpes zoster, depending on the severity of the disease, abs (%)
	Table 2. Correlation matrix of dependence of development complications of shingles with polymorphism of gene IL-10 (rs 1800872)

	Discussion
	Conclusions
	Conflicts of interest
	Information about authors
	Відомості про авторів
	Сведения об авторах

	References



