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ABSTRACT

Background. Varicella zoster is one of the most common infectious diseases, posing a significant problem for both children and adults.
The presence of certain polymorphic variants of cytokine genes can affect the immune response to infection, including through modula-
tion of adhesion between lymphocytes and platelets.

The aim of the study was to investigate the role of the single nucleotide polymorphism (T330G) in the promoter region of the interleu-
kin-2 (IL-2) gene and the activity of lymphocyte-platelet interaction in the pathogenesis of chickenpox in adults.

Materials and methods. A total of 105 young adult male patients with uncomplicated and complicated Varicella zoster were examined.
The identification of IL-2 gene alleles was carried out using the polymerase chain reaction method. Lymphocyte-platelet adhesion
parameters were assessed using the method described by Yu.A. Vitkovsky. Statistical analysis of the results was performed using the
SPSS Statistics Version 25.0 software package. To determine the significance of differences between groups, the Mann-Whitney U-test
and the ¥? test were used.

Results. Among patients with complicated disease courses, the frequency of the (T330G) IL-2 gene alleles did not differ significantly
from that in the uncomplicated group. However, the presence of the heterozygous T/G genotype correlated with the intensity of platelet-
lymphocyte interaction. Specifically, the relative and absolute number of lymphocyte-platelet aggregates, as well as the lymphocyte-
platelet index values, were significantly lower in T/G heterozygotes with complicated chickenpox compared to patients without
complications.

Conclusions. 1. A complicated course of Varicella zoster develops independently of the carriage of the (T330G) single nucleotide
polymorphism in the interleukin-2 gene. 2. The heterozygous genotype of the (T330G) single nucleotide polymorphism in the
interleukin-2 gene is a risk factor for complications due to weaker adhesive interactions between lymphocytes and platelets during the
immune response to Varicella zoster virus.
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Ponb annensHoro nonumopdusma rexa IL-2 (T330G)
U aKTUBHOCTM NUMEOLUTAPHO-TPOMOOLMTAPHOIO
B3aUMOAENCTBUA B Pa3BUTUU OCOXHEHUN

npu nHuuupoBaHum Bupycom Varicella zoster

T.A. Kpusonyukas', O.I. N'ymunesckas?, B.H. Libiran?
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AHHOTALMA

AkTyanbHocTb. BeTpsHas ocna — 0gHO 13 Hanbornee 4acTo BCTPeUatoLLMXCH MHAEKLUMOHHBIX 3aB0neBaHuit, NpeaCcTaBnsoLLmMX Bax-
Hyto npobremy Kak Ans geTei, Tak U Ans B3pocnbiX. HOCUTENbCTBO OnpefeneHHbIX NoNMMOPMHbIX BAPUAHTOB FEHOB LIUTOKUHOB
MOXET BNUSTb Ha OCOBEHHOCTI MMMYHHOTO pearnpoBaHns Ha MHGEKLMI0, B TOM YKCIE U 3@ CHET MOAYNALMM aare3nn Mexay numao-
Lutamu 1 TpomboLmTamu.

Llenb paboTbl — npoBECTM UCCMEA0BaHNE PO OAHOHYKNEOTUAHOMO nonumopduama npomotepHoi obnactu (T330G) reHa uHTep-
neikuHa-2 (AM-2) 1 akTuBHOCTY NUMEOLUTAPHO-TPOMBOLIMTAPHOTO B3aMMOAENCTBUS B NATOreHese BETPSHOM OCMbl Y B3POCHbIX Na-
LiMEHTOB.

Matepuansi u metogbl. O6cnegosany 105 nauMeHTOB MYXCKOro nofia MONOLOro Bo3pacTa ¢ HEOCMOXHEHHBIM W OCIOXHEHHBIM
TeyeHnem BeTpsHOM ocnbl. Onpenenenne annenen rexa Wi-2 ocywecTenanocs MeTogoM nonumepasHoi LenHon peakuum (MLP).
Onpepenexve nokasatenen nUMQoLMTapHO-TpoMboLMTapHON aaresun nposoaunu no metogy K0.A. Butkosckoro. Ctatuctuyeckas
obpaboTka pe3ynbTaToB BbIMOMHSANACh NOCPEACTBOM nakeTa nporpamm SPSS Statistics Version 25.0. [1ns onpepeneHns 3Ha4nMocTy
pa3nnunii Mexay rpynnammu ucnonb3osani U-kputepiit MaHHa—YUTHI 1 KpUTepmii X2,

PesynbTtathl. Y 06crnegoBaHHbIX € OCNOXHEHHbIM TedeHeM 3abonesaHns Bctpedaemocts annenen (T330G) rena UM-2 3Haummo He
OTNMYanach OT TaKOBOW B rpynne 6e3 OCMOXHEHNA, HO HaNU4Me reTepPO3NUrOTHOMO reHOTIMNA KOPPENMPOBANO C MHTEHCUBHOCTBIO TPOM-
BounTapHO-NMMEOLMTApHOTO B3aMMOZENCTBIS. Tak, OTHOCUTENbHOE 1 abCOMKTHOE KONMMYECTBO NMMAOLIMTApHO-TPOMBOLMTaPHBIX
arperaToB W 3HaueHne NUMAOLMTAapHO-TPOMOOLMTAPHOTO HAEKCA Y reTepo3nroT T/G ¢ OCNOXHEHNAMMU UHCDEKLN BETPSHOM OCMbl
ObINo 3HAUMMO MeHbLLE, YeM Y naumeHToB Be3 0CnoxHeHU 3aboneBaHus.

BuiBoabl. 1. OCnoxHeHHOe TeYeHre BETPSHOM OCMbl Pa3BMBAETCS HE3ABUCUMO OT HOCUTENLCTBA annener OBHOHYKNEeOTUAHOrO no-
numopchuama (T330G) reHa UI1-2. 2. TeTepo3uroTHbIN BapuaHT OAHOHYKNeoTuaHoro nonumopguama (T330G) reHa UM-2 sensetcs
(haKkTOpOM pucKa OCroXHeHW Npu 6onee cnabblx aareavBHbIX B3aMMOAENCTBUSX MEXAY MMGoLMTaM1 1 TpoMBOLMTaMK BO BpeMst
pasBUTMS UMMYHHOTO OTBETa Ha BUPYC BETPSHOW OCTbI.

KnioueBble cnoBa: numgouutapHo-TpOMBOLMTapHbIE B3aUMOAENCTBMS, OLHOHYKNEOTUAHbIE MONMMOPGN3MbI, UMMYHHBIA
oTBeT, nHTepnenkuH-2, SNP (T330G), BeTpsiHas ocna
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INTRODUCTION

Chickenpox is typically a mild childhood iliness, leading
to lifelong immunity. Adults infected with the Varicella zoster
virus often develop a more severe course of the disease,
with a wide range of complications. In the United States,
before the introduction of universal vaccination, chicken-
pox caused approximately 10,000 hospitalizations and 100
deaths annually. The World Health Organization estimates
that 4.2 million severe and complicated cases of chicken-
pox result in hospitalization and 4,200 deaths worldwide
each year [2].

Patients 20 years of age and older account for only
2% of chickenpox cases, while they account for 11.6% of
encephalitis cases and 27.6% of deaths. This is associ-
ated with the fact that immune responsiveness generally
decreases with age, and its features are largely determined
by the presence of polymorphic variants of immunoregulatory
genes [6, 9, 10]. The infectious process is characterized by
a complex multifactorial pathogenesis determined by the
interaction of the microorganism with the immune system [3,
7]. Regulation of interactions between immune cells is due to
many immunoregulatory molecules. Interleukin-2 (IL-2) plays
an important role in the development of antiviral immunity.
It maintains the direction of T-lymphocyte differentiation
towards type 1 T-helpers, enhances the proliferation and
activity of T-killers and NK cells, and affects the expression
of adhesion molecules. Several polymorphisms of the genes
that regulate IL-2 synthesis are known. The most studied
single nucleotide polymorphism is the thymine-to-guanine
substitution polymorphism at position 330 in the IL-2 gene
promoter region (/L-2 SNP (T330G)) [4]. Lymphocytes from
individuals with the G allele produce more IL-2 upon poly-
clonal stimulation than T/T homozygotes [13].

During the development of infectious inflammation,
modulation of cell migration and their intercellular interac-
tions is due to increased expression of adhesion molecules,
which is manifested by increased lymphocyte adhesion to
the endothelium and other cells, including platelets [5, 8].

The intensity of this interaction reflects inflammatory acti-
vity, which can be used for an integrated assessment of the
immune system’s activity [11, 12, 14].

AIM

The aim of this study was to investigate the role of
IL-2 gene polymorphism (T330G) and lymphocyte-platelet
interaction activity in the pathogenesis of chickenpox in
adult patients.

MATERIALS AND METHODS

Patients with chickenpox (n=105) were divided into
two groups: those with complications of infection (n=60)
and those without complications (n=45). The classifica-
tion of chickenpox proposed by N.I. Zryachkin et al. was
used as the basis for the criteria for dividing the groups.
Blood samples were collected in the morning on an empty
stomach on the first day of hospitalization. Promoter poly-
morphisms were determined by polymerase chain reaction
(PCR) with real-time detection using primers from LLC NPF
“Litech™. Lymphocyte-platelet adhesion indices were deter-
mined using the method proposed by Yu.A. Vitkovsky [1].
Statistical processing of the study results was performed
using the SPSS Statistics Version 25.0 software package.
The Mann-Whitney U test and the x? test were used to
determine the significance of differences between groups.
Results were considered statistically significant at p <0.05.

RESULTS AND DISCUSSION

Analysis of the distribution of IL-2 (T330G) gene alleles
showed that all the alleles we were looking for followed
Hardy-Weinberg equilibrium. A comparison of the frequen-
cies of gene variants and phenotypes revealed that the
distribution of alleles and genotypes of the IL-2 (T330G)
SNP did not differ statistically significantly between groups
of patients with mild and severe chickenpox (Table 1).

! Russia, RU No. FL 2012/13165 dated March 11, 2012.

Table 1. Frequency alleles and genotypes SNP of IL-2 (T330G) in varicella with or without complications (%)
Tabnuua 1. Yactora anneneit v reotunos SNP //1-2 (T330G) npu BETPsIHON OCME Y NALMEHTOB C OCMIOXHEHUAMU UHeKLK 1 6e3 TakoBbIX (%)

[Nokasatens/ na"“feHTb' € OCTIOKHEHVAMM nau'f'eHTb' Bes OCHO)KHeHW'. CraTucTnyeckas 3HauMmMocTb p /
BeTpsiHol ocnbl / A group of subjects BeTpsiHol ocnbl / A group of subjects A
Parameter ! o . . o ) Statistical significance p
with complications of chickenpox without complications of chickenpox
Annenu/ The allele
0,57 0,57 0,9
G 0,43 0,43 0,9
FeHomunsi / Genotypes

T 20 22,2 0,9

TG 75 68,9 0,6
GG 5 8,9 0,54
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Table 2. Levels of lymphocyte-platelet aggregates in carriers SNP of IL-2 (T330G) allelic variants during varicella infection (Me, Qg 55-Q; 75)
Tabnuua 2. CogepxaHne nuMpoLUTapHO-TPOMBOLMTAPHBIX arperaTos y HocuTenel annensHbix BapuaHtos SNP M/1-2 (T330G) npu BeTpsiHOM ocne

(Me, Q ,5-Qq 75)

[MaLmeHTI ¢ OCNOXHEHUAMM |
A group of subjects with
complications of chickenpox

MapameTp cpaBHeHUs /
Comparison Parameter

TecToBas cTaTUCTUKA
MaHHa-YutHu / Mann-
Whitney test statistics

[MaupeHTbl 6e3 ocnoxHeHNN /
A group of subjects without complications
of chickenpox

CodepxaHue numghoyumapHo-mpomboyumapHbIx azpe2amos, % / The content of lymphocyte-platelet aggregates, %

BHe 3aBucumoctn ot SNP / 9,0 13 p <0,001
Regardless of the SNP [8,8; 11] [12; 16]
T 10 12,5 p <0,001
9 8,8; 1] [12; 15]
3 TIG 9,0 13,0 p <0,001
& [9; 1] [12; 16]
= GIG 9,0 14,0 0=0,04
8,5; 1] [13;16]
CodepxaHue numgoyumapHo-mpomboyumapHsIix azpezamos, x10%n / The content of lymphocyte-platelet aggregates, x10%/1
Be saBucumoctt ot SNP / 0,07 0,11 _
Regardless of the SNP [0,05; 0,08] [0,06; 0,28] p=0,32
0,09 0,09
T [0,06; 0,07] [0,08; 0,12] p=0,92
o
S T/G 0,07 0,11 _
S [0,05; 0,11] [0,04; 0,28] p=0,03
=
GIG 0,08 0,15 _
[0,06; 0,09] [0,13; 0,28] p=0,25
UHdekc numgpoyumapHo-mpomboyumapHol adeesuu, % / Index of lymphocyte-platelet adhesion, %
Be 3aBucumoctyt ot SNP / 2,0 2,0 =0.06
Regardless of the SNP [1,0; 3,0] [2,0; 3,0] P=0,
2,0 3,0
& TT [1,0; 3,0] [2,0; 3,0] p=0,09
S 2,0 30
L(:_ TIG [1,0;3,0] [2,0; 3,0] p=0,03
= 20 15
GIG [1,53,0] [1,0; 2,0] p=0,86

Analysis of the content of lymphocyte-platelet aggre-
gates in patients showed that the relative content of these
aggregates in patients with complications was lower than in
patients without complications, regardless of IL-2 (T330G)
allele carriage: 9.0% [8.8%; 11%)] versus 13% [12%; 16%)]
(p <0.001). Alower relative content of lymphocytes aggrega-
ted with platelets in the blood of patients with complications
of infection was detected in all variants of the genotype for
the studied allele polymorphism. Thus, T/T homozygotes had
10.0% [8.8%; 11%] versus 12.5% [12%; 15%)] (p <0.001), T/G
heterozygotes had 9.0% [9.0%; 11%)] versus 13.0% [12%;
16%] (p <0.001), G/G homozygotes were 9.0% [8.8%; 11%)]
versus 14.0% [13%; 16%)] (p=0.04), respectively (Table 2).

The absolute number of lymphocyte-platelet aggre-
gates did not differ between groups of patients with and
without complications: 0.07x10%L [0.05; 0.08] versus
0.11x10%L [0.06; 0.28] (p=0.32), respectively. However,
the presence of a heterozygous genotype was reflected
in a lower number of aggregates in patients with compli-

cated chickenpox infection: 0.07x10%L [0.05; 0.07] versus
0.11x10%/L [0.04; 0.28] (p=0.03), respectively (Table 2).

The lymphocyte-platelet adhesion index did not differ
between groups of patients with complications of chicken-
pox and mild uncomplicated disease: 2.0% [1.0; 3.0%] ver-
sus 2.0% [2.0%; 3.0%] (p=0.06), respectively. However, as
in the case of the absolute content of lymphocyte-platelet
aggregates, the presence of a heterozygous genotype
for the studied IL-2 polymorphism was associated with a
significantly lower index in patients with complications of
the infection: 2.0% [1.0; 3.0%)] versus 3.0% [2.0%; 3.0%)]
(p=0.03), respectively.

Previous studies have reported about the role of the IL-2
gene mutation (T330G) in the development of herpes simplex
virus infection [4]. The authors have shown that the risk of di-
sease recurrence and serious outcomes of infection is positively
associated with the heterozygous TG genotype of the T-330G
promoter region of the IL-2 gene. The results obtained indicate
that the allelic polymorphism of the IL-2 (T330G) gene is not as-




sociated with the pathogenesis of complications of chickenpox
infection in adults. Nevertheless, in heterozygous carriers of
the genotype of allelic variants of the single nucleotide poly-
morphism of the IL-2 (T330G) with complications of chicken-
pox infection have a lower absolute and relative number of
lymphocyte-platelet aggregates and a lower lymphocyte-platelet
adhesion index than carriers of the heterozygous genotype
without complications. Thus, the heterozygous phenotype is a
risk factor for complications with weaker adhesive interactions
between lymphocytes and platelets during the development of
an immune response to chickenpox infection.

CONCLUSION

1. Complicated chickenpox develops regardless of
whether the patient carries alleles of the single nucleotide
polymorphism (T330G) of the interleukin-2 gene.

2. The heterozygous variant of the single nucleotide poly-
morphism (T330G) of the interleukin-2 gene is a risk factor
for complications in cases of weaker adhesive interactions
between lymphocytes and platelets during the development
of the immune response to the varicella-zoster virus.
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