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Summary

Acute otitis media (AOM) represents one of the most prevalent pediatric conditions worldwide. Affecting millions of children
/ adolescents each year, AOM constitutes a significant public health concern. Although the fundamental mechanisms underlying
AOM development are understood, the molecular and genetic aspects of its pathogenesis remain insufficiently explored.

The Aim of this study is to investigate the association between the HSP70-2 gene (rs1061581) A1267G polymorphism and
AOM in children, as well as to evaluate the inheritance patterns of the disease and the risks associated with the severity of AOM
in the studied cohort.

Materials and Methods. A prospective cohort study was conducted involving 95 children with AOM, aged 7 to 18 years. The
cohort comprised 34.74% (n=33) girls and 65.26% (n=62) boys. The study adhered to the principles of Good Clinical Practice
(GCP), Good Laboratory Practice (GLP), and biomedical ethics standards for scientific research involving human participants.
Informed consent was obtained from the parents or guardians of each child. Participants were stratified by age (7-11 years (n=81)
and 12-18 years (n=14)), AOM severity (severe —45.26% (n=43), non-severe — 54.74% (n=52)), and the nature of mucosal
inflammation (catarrhal — 52.63% (n=50), purulent —47.37% (n=45)). A control group of 50 healthy children was included,
consisting of 20 girls (40.0%) and 30 boys (60.0%). The groups were age-matched (p>0.05). The HSP70-2 (rs1061581) gene
polymorphism was analyzed using qualitative polymerase chain reaction. Risk assessment was performed using Risk Ratio, Odds
Ratio, and 95% Confidence Intervals.

Results. The mutation frequency of the heat shock protein gene HSP70-2 (rs1061581) in children with AOM from Northern
Bukovina was 35.79% (8.42% in homozygous state), which was 11.79% higher than in healthy children (y?=4.20; p=0.04). The
distribution of HSP70-2 (rs1061581) genotypes in the studied cohort generally conformed to the Hardy-Weinberg equilibrium
(#?=1.36; p=0.243) and did not deviate in allele frequency from the average values observed in Caucasian populations
(PA=0.24-0.36; PG=0.64-0.76). Binary logistic regression analysis proved a significant probability of AOM development in
A-allele carriers’ children under both dominant and additive models (OR=2.01; 95%CI: 1.01-4.06; p=0.05 and OR=2.01;
95%Cl: 1.10-3.77; p=0.03), with the lowest out-of-sample Akaike prediction coefficients (AC=16.67 and 15.33).

Epidemiological analysis confirmed an almost twofold increased risk of AOM in children with A-allele of the HSP70-2
gene (rs1061581) (OR=1.76; OR 95%CI: 1.02-3.05; p=0.026), with the lowest chances in G-allele carriers, especially in the
homozygous state (OR=0.50; OR95%CI: 0.25-0.99; p=0.035). Furthermore, the risk of severe AOM increases more than 7 times
for purulent discharge from the ear at the age of 7-11 years (OR=7.29; OR 95%CIl: 1.44-37.01; p=0.045) with low chances of
its development at the pubertal age (12-18 yo) (OR=0.14; OR 95%CI: 0.03-0.70; p=0.019).

Conclusions. The A-allele of the HSP70-2 gene (rs1061581) is associated with an almost twofold increase in AOM risk in
the studied pediatric cohort. The risk of severe AOM increases more than sevenfold in cases of purulent ear discharge among
children aged 7-11 years
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Introduction

Acute otitis media (AOM is one of the most common
pediatric conditions worldwide. Affecting millions of
children and adolescents annually, AOM represents
a significant public health burden [1; 2]. According to the
World Health Organization (WHO), AOM is a leading cause
of healthcare visits and antibiotic prescriptions in pediatric
populations [3; 4]. Approximately half of all antibacterial
drugs prescribed globally are for AOM treatment, despite
the fact that antibiotic therapy is not always warranted
[5]. AOM is characterized by inflammation of the mucous
membranes within the middle ear cavities, particularly
the tympanic cavity and the eardrum (ED) [6]. However,
the mechanisms underlying severe otitis media under
similar external conditions, influenced by individual
immunological, anamnestic, and microsocial factors, remain
inadequately understood. Furthermore, the role of genetic
predispositions in AOM development is poorly elucidated.

Among the diverse factors and mechanisms contributing
to nonspecific resistance and specific immune reactivity in
the context of AOM, heat shock proteins (HSPs) are of

particular interest. HSP synthesis represents a universal
cellular stress response, facilitating chaperone functions
(binding hydrophobic damaged peptide sites and their
repair), protein folding (maintaining the normal structure
of proteins inside the cell and preventing aggregation), and
participation in immunoregulatory processes, including
cytokine production [7-12]. HSPs also play a role in
immune adaptation by transporting antigenic peptides
from infected or tumor cells, thereby enabling immune
surveillance [13; 14]. HSPs are categorized into high
molecular weight (HSP100, 90, 70, 60, and 40 kDa)
and low molecular weight (HSP25 and 10 kDa). Among
these, constitutive HSP70c and inducible HSP70i are
distinguished, with the latter being produced in response to
external stressors. Inducible HSP70i proteins are encoded
by the genes HSP70-1 (OMIM:140550), HSP70-Hom
(OMIM:140559), and HSP70-2 (OMIM:603012) [15; 16].

Single nucleotide polymorphisms (SNPs) in the
HSP70 gene influence its transcriptional activity, leading
to altered protein function and subsequent modifications
in stress response mechanisms and other pathological
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conditions. The replacement of G (guanine) by A (adenine)
on chromosome 6 (6p21.33; chr6:31816809; GRCh38.pl14)
at position 1267 of the HSP70-2 gene (synonymous variant
HSPALA, 2KB upstream variant, where transcription
occurs earlier—HSPA1L and HSPA1B) leads to changes in
the level of HSP70-2 mRNA expression (rs1061581). This
alteration may increase susceptibility to inflammatory
diseases [16], coronary heart disease (CHD) [17], systemic
arterial hypertension [18], idiopathic pulmonary fibrosis
[19], lymphoblastic leukemia [20], pneumoconiosis [21],
multiple sclerosis inflammation [22], preeclampsia [23],
duodenal ulcer and gastric cancer [24], enhance oxidative
stress activity in diabetes mellitus [25], among other
conditions.

Despite extensive research into the etiology and clinical
progression of AOM, particularly in pediatric populations,
there is currently no evidence regarding the involvement
of HSP70 family genes in the pathogenesis of acute otitis
media. At the outset of this study, the genetic and molecular
aspects of AOM development, particularly in relation to the
immunological response of the macro organism, remained
unexplored. Consequently, we aimed to investigate the
genetic mechanisms underlying AOM formation, focusing
on the association with the HSP70-2 gene (rs1061581)
polymorphism and related risk factors.

The aim of the study is to evaluate the association
of the HSP70-2 gene (rs1061581) A1267G polymorphism
with AOM in children, as well as to assess the inheritance
patterns of the disease and the AOM severity risks in the
cohort.

Material and methods

Clinical material was collected at the Municipal Non-
profit Enterprise «Multidisciplinary Hospital of Intensive
Care» (Kitsman city) during 2023-2024. A total of 100
children with AOM participated in the prospective study.
Of these, 95 children aged 7 to 18 years met the screening
criteria, and their parents provided informed consent for
participation. These children underwent a comprehensive
evaluation, including anamnestic, clinical, laboratory, and
instrumental examinations. The study complied with the
Council of Europe Convention on Human Rights and Bio-
medicine principles, the basic provisions of GCP (1996),
and the World Medical Association Declaration of Hel-
sinki on the ethical principles of conducting scientific
medical research involving human subjects. The study
was approved by the Biomedical Ethics Commission of
the Bukovinian State Medical University (BSMU). The
clinical diagnosis of AOM and the AOM severity were es-
tablished on the basis of the National Unified Clinical Pro-
tocol for Primary, Secondary (Specialized) and Tertiary
(Highly Specialized) Medical Care «Acute Otitis Media»
approved by Order of the Ministry of Health of Ukraine
(MOH) No. 688 dated April 9, 2021, and the correspond-
ing Clinical Guidelines «Acute Otitis Media» (2021) [26;
27] and international recommendations on AOM [1; 6;

28]. When necessary, additional X-rays of the mastoid
processes, paranasal sinuses, and chest were performed
in two projections.
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Children were stratified by age: 7-11 years (n=81) and
12-18 years (n=14); by AOM severity (severe — 45.26%
(n=43), non-severe — 54.74% (n=52)); by the nature
of mucosal inflammation (catarrhal — 52.63% (n=50),
purulent—47.37% (n=45)); by the condition of the eardrum
(pre-perforative — 81.05% (n=77), perforative — 18.95%
(n=18)); and by the allelic status of the HSP70-2 gene
(rs1061581). The cohort comprised 34.74% (n=33) girls
and 65.26% (n=62) boys. The control group included 50
healthy children matched by age and sex (girls/boys —
20/30), with no history of inflammatory diseases at any
site during the preceding six months. The groups were
comparable in terms of age (p>0.05).

Genotyping of the HSP70-2 gene was performed

using quantitative Polymerase Chain Reaction (qPCR).
The PCR products were separated by horizontal electro-
phoresis in agarose gel 3% stained with ethidium bromide
(4 pl) and visualized by UV transluminator (Nyxtechnic,
USA) using Vitran® computed-based program in the pres-
ence of a molecular mass ladder (100-1000 bp). The ampl-
icon lengths were as follows: GG-genotype — 936 and 181
bp, AG-genotype — 1117, 936 and 181 bp, and AA-geno-
type — 1117 base pair (bp).

Statistical analysis was conducted using Statistica
7.0 (StatSoft Inc, USA) software and Excel® 2016™.
Qualitative data (categorical variables) were analyzed
using odds ratio (OR) with a 95% confidence interval
(CI), employing the chi-square test (y?) (df=1) (for
frequencies less than 5, Fisher’s exact test was applied)
and a multivariate logistic regression model. P values <0.05
were considered statistically significant.

The study was conducted as part of the comprehensive
research project of the Family Medicine Department of
BSMU, titled «Improvement of Diagnosis and Prediction
of Hypertensive-Mediated Target Organ Damage and
Symptom Control in Comorbid Pathology Considering
Clinical-Metabolic and Molecular-Genetic Predictors»
(State Registration Number 0124U002524, implementation
period: 01.01.2024-31.12.2028).

Results and Discussion

The codominant model of AOM revealed no statistically
significant differences in the overall distribution of
relative frequencies of the HSP70-2 gene polymorphism
(rs1061581) A1267G genotypes (Table 1) between patients
and the control group (¥?=5.17; p=0.075). However, the
GG genotype and G-allele were relatively more often
registered in practically healthy individuals compared to
children with AOM — by 17.16% (x?=3.94; p=0.047) and
11.79% (x?=4.20; p=0.04), respectively. The wild-type of
the HSP70-2 gene (rs1061581) dominated in both groups,
being 3.17 and 1.79 times more frequent (p<0.001). The
mutant A-allele was more prevalent in the AOM patient
group compared to healthy individuals by 11.79% (p<0.05).

The genotypes distribution of the HSP70-2 gene
(rs1061581) 1267G>A polymorphism in the studied cohort
generally conformed to the Hardy-Weinberg equilibrium
(x?=1.36; p=0.243) with a slight excess of heterozygosity
observed across all groups (F=-0.21-/-0.18/; p>0.05).
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Tablel

Genotypes and alleles Distribution of the Heat Shock Protein gene HSP70-2 (rs1061581) A1267G polymorphism
in the examined population

Genotypes and alleles, n (%) Patients, n=95 (%) Control, n=50 (%) %2 p
HSP70-2 AA 8 (8.42) 1(2.0) <1.0 0.164
(A1267G), n (%) AG 52 (54.74) 22 (44.0) 151 0.219
GG 35 (36.84) 27 (54.0) 3.94 0.047
x5P %%=5,17; p=0,075 - -
HSP70-2 G-allele 122 (64.21) 76 (76.0) 4.20 0.04
(A1267G), n (%) A-allele 68 (35.79) 24 (24.0) ' '

Univariate analysis of risk models for the AOM
development in the studied population, based on the A1267G
polymorphism of the HSP70-2 gene (dominant, recessive,
super-dominant and additive), is presented in Table 2.
The dominant and additive models are reliable, the latter
constructed using the Cochran-Armitage test for linear
trends, according to which the AOM risk increases twofold in

the presence of the mutant A-allele in the patient’s genotype
(OR=2.01; OR 95%Cl: 1.01-4.06; p=0.05 and OR=2.01; OR
95%CI: 1.10-3.77; p=0.03), Akaike criterion (AC) 16.67 and
15.33, respectively. The most effective model in the studied
population is the model with the lowest AC- this is an
additive model in our case (AC=15.33), which determines the
genetic predisposition to AOM in the surveyed population.

Table 2

Inheritance models of susceptibility to otitis mediain children depending on the HSP70-2 gene polymorphism
(rs1061581)

Genotypes | Patients,n=95 (%) |  Control, n=50 (%) | OR [95% ClI] | p | AcC
Dominant model, df=1
AG +AA 60 (63.16) 23 (46.0) 2.01 [1.01-4.06]
GG 35 (36.84) 27 (54.0) 1.00 0.05 16.67
Recessive model, df=1
AA 8 (8.42) 1(2.0) 4.51 [0.79-84.83]
GG +AG 87 (91.58) 49 (98.0) 1.0 0.16 17.83
Super-dominant model, df=2
AG 52 (54.74) 22 (44.0) 1.54 [0.77-3.09]
.22 19.08
GG + AA 43 (45.26) 28 (56.0) 1.0 0 9.0
Additive model (Cochran-Armitage test for linear trends), df=1
GG 35 (36.84) 27 (54.0) 1.0
2AA + AG 68 (71.58) 24 (48.0) 2.01[1.10-3.77] 0.03 1533

Note. AC — Akaike coefficient; OR — Odds Ratio; Cl-Confidence Interval; df — degrees of freedom.

The risk of AOM developing in the examined
population considering the allelic status of the HSP70-2
gene (rs1061581), is presented in Table 3. The risk of
AOM development in A-allele carriers increases nearly

twofold (OR=1.76; OR 95%ClI: 1.02-3.05; p=0.026) with
the lowest the lowest risk observed in patients carrying
the G-allele, especially in the homozygous state (GG-
genotype) (OR=0.50; OR95%CI:0.25-0.99; p=0.035).

Table 3

Polymorphic variants of the HSP70-2 gene (rs1061581) as risk factors for acute otitis media in the population

Potential risk factors OR OR 95% CI RR RR 95% CI p
AA-genotype (hypothetically) 451 0.55-37.10 4.21 0.54-32.72 0.119
GG-genotype 0.50 0.25-0.99 0.68 0.47-0.98 0.035
AG-genotype 1.54 0.77-3.07 1.24 0.87-1.79 0.146
A-allele 1.76 1.02-3.05 1.18 1.02-1.38 0.026
G-allele 0.57 0.33-0.68 0.84 0.73-0.98

Note. RR — Risk Ratio; OR — Odds Ratio; Cl-Confidence Interval; P — significance of differences.

The frequency of catarrhal AOM in children dominated
in non-severe cases of the disease by 47.59%, especially
at the age of 7-11 years, but in general, no significant
differences were found (Fig. 1). At the same time, the
purulent nature of ear discharge prevailed in severe AOM
in prepubertal age children 7-11 years old (p=0.045).

Epidemiological analysis confirmed a probability
increase of severe AOM more than 7 times for purulent
discharge from the ear at the age of 7-11 years (OR=7.29;
OR 95%CI: 1.44-37.01; p=0.045) with low chances of
its development at the age of >12 years (OR=0.14; OR
95%Cl: 0.03-0.70; p=0.019) (Fig. 2).
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Figure 1. Severity of the Acute Otitis Media (AOM) in children and type of inflammatory process
depending on age.
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Figure 2. Predictors of severe acute otitis media (AOM) in children depending
on the ear discharge and age.

Heat shock proteins, as molecular chaperone and
proinflammatory stress marker, play relevant roles in
the pathogenesis of inflammatory diseases. In research
of Asea A. et al [29] HSP70 exhibits a high binding
affinity for the plasma membrane, triggering a rapid
intracellular calcium flux and activating nuclear factor-
kappaB (NF-kB). This activation leads to the upregulation
of pro-inflammatory cytokines, including interleukin
(IL)-1beta, IL-6, and tumor necrosis factor (TNF)-
alpha in human monocytes. Notably, exogenous HSP70
initiates two distinct signal transduction pathways: one
dependent on CD14 and intracellular calcium, promoting
the production of IL-1p, IL-6, and TNF- o, while the other
bypasses CD14 but depends on intracellular calcium,
enhancing TNF- o production without affecting IL-1p or
IL-6. These results highlight the role of CD14 as a co-
receptor in HSP70-mediated signaling and reveal an
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additional extracellular regulatory function of HSP70 in
monocytes, functioning both as a molecular chaperone and
as a cytokine [29].

Muralidharan S et al. [30] suggested that cellular
stress proteins — HSP70 and Heat Shock Transcription
Factor proteinl (HSF1), play a key role in alcohol-induced
inhibition of the TLR4/MyD88 signaling pathway. Their
study demonstrated that alcohol exposure elevates HSF1
mRNA levels and its DNA-binding activity in human
monocytes and murine macrophages. Additionally, alcohol
upregulates the expression of the HSF1 target gene,
HSP70, at both mRNA and protein levels in monocytes.
Pre-exposure to moderate alcohol in vitro was shown
to diminish lipopolysaccharide (LPS)-induced NF-xB
promoter activity and the production of pro-inflammatory
cytokines (TNF-a, IL-1p and IL-6), indicating a state of
endotoxin tolerance. At later stages, HSP70 associates with
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the NF-kB p50 subunit, further inhibiting NF-«xB activity.
Overexpression of HSP70 alone was sufficient to block
LPS-induced NF-xB promoter activation, highlighting
its role in alcohol-induced immunosuppression. These
findings indicate that the alcohol-driven activation of
HSF1 and subsequent induction of HSP70 are critical
for the suppression of TLR4-MyD88 signaling and the
development of alcohol-induced endotoxin tolerance [30].

In another study examining the mechanisms of
Multiple Sclerosis (MS) lesion pathogenesis [22], two
key neuroprotective functions of HSP70 were identified:
first, as molecular chaperones, they assist in the proper
folding of proteins and prevent their aggregation; second,
they activate anti-apoptotic pathways, contributing
to cell survival. Additionally, HSP70 facilitates the
ubiquitination and degradation of misfolded proteins,
ensuring proteostasis. Notably, HSP70 also exhibits
cytokine-like activity by initiating pro-inflammatory
signaling cascades in monocytes, leading to the increased
expression of cytokines such as IL-1B, IL-6, and TNFa
[29]. This dual role of HSP70 highlights its significance in
both neuroprotection and immune modulation [22].

In our research we demonstrated that A-allele of
HSP70-2 gene (rs1061581) is associated with AOM
development and AOM severity. Consequently, we
hypothesize that HSP70 in AOM condition may mediate
an inhibition of TLR4-MyD88 signaling, initiating four
distinct signal transduction pathways: one dependent on
CD14 and intracellular calcium, promoting the production
of IL-1B, IL-6, and TNF- o; another bypasses CD14
but depends on intracellular calcium, enhancing TNF-a
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production; thirdly, HSP70, as chaperones, assist in the
proteins folding and prevent protein aggregation while
facilitating the degradation of misfolded proteins; fourthly,
HSP70 activates anti-apoptotic pathways, contributing to
cell survival.

Conclusions. 1. The mutation of the heat shock
protein gene HSP70-2 (rs1061581) in children with acute
otitis media in Northern Bukovina is 35.79% (8.42% in
homozygous condition). Binary logistic regression proved
the significant probability of AOM development in A-al-
lele carriers’ children under the dominant and additive
models (95%Cl: 1.01-4.06; p=0.05 and 95%Cl: 1.10-3.77;
p=0.03).

2. Epidemiological analysis revealed an almost two-
fold increased risk of AOM in children with A-allele of
the HSP70-2 gene (rs1061581) (OR=1.76; OR 95%Cl:
1.02-3.05; p=0.026). Furthermore, the risk of severe AOM
increases more than sevenfold in cases of purulent ear
discharge among children aged 7-11 years (OR=7.29; OR
95%Cl: 1.44-37.01; p=0.045).

Prospects for further research include studying
the transcriptional activity of the HSP70-2 gene
(rs1061581) and molecular, anamnestic, and microsocial
risk factors for AOM in children.
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I'EH BUIKA TEILIOBOT'O LIOKY 70-2 (RS1061581) ACOLIIIO€ 3 PO3BUTKOM I'OCTPUX
CEPEJIHIX OTHUTIB Y JITEN

JI. II. Cuoopuyk, O. I1. Caxoseuyn

BykoBHHCHKHIi Aep:kaBHMIT MeTUYHUIT YHIBepcUTET
(m. YepuiBui, Ykpaiua)

Pesrome.

Tocrpwii cepeniii orut (I'CO) € OHUM i3 HARMOIIMPEHIINX AUTIYMX 3aXBOPIOBAHB y CBiTi. Bpaxkarouu MinbioHH JiTei/miuniTKiB
mopoky, 'CO cTBoproe cepito3ny npobieMy [Jist 0OXOpOHH 310poB’si. Hezpaxkaroun Ha Te, 1110 0CHOBHI MexaHi3mu po3Butky ['CO Bifomi,
MOJICKYJISIPHI Ta TeHETHYHI 0COOIMBOCTI MAaTOreHe3y 3aXBOPIOBAHHSI ITOTPEOYIOTH BUBUCHHSI.

Mera jgocainxkenns. Beranosutu ponb A1267G nonimopdizmy rena HSP70-2 (rs1061581) y possutky I'CO y miteid, a Takox
OLIIHUTH MOJIEJIi yCIa[KyBaHHs 3aXBOPIOBaHH Ta pU3NKH TshKKocTi nepediry 'CO B koropri.
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PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-OOCIIAHUX POBIT

Marepias Ta MeTOAH. Y TIPOCIIEKTUBHOMY KOTOPTHOMY JOCTiKEHHI B3sutH ydacTs 95 miteit i3 'CO Bikom Bix 7 1o 18 poxkis. Cepen
obcrexenux aireit 6yno 34,74% (n=33) nipuarok Ta 65,26% (N=62) xyomunkis. J{ociiaKeHHs MPOBOIHIIH i3 JOTPHUMAHHSIM yCiX BHMOT
GCP, GLP, 6iomMetnaHOT €THKH MI0J0 HAyKOBUX MEIMYHMX JOCITIPKEHB 33 y4acTIo JroanHH. [HdopMoBaHy 3rofy Ha ydacTs y TOCHTi-
JKEHHI MiAnucan 6aTbKi KOXKHOT JUTHHH. YYaCHUKIB po3noainuin 3a BikoM (7-11 poxkie (n=81) ta 12-18 pokis (N=14)); TsHKKiCTIO
I'CO (tsoxxuii — 45,26% (n=43), Hetsoxkuii — 54,74% (n=52)), Buiom 3amaieHHs CiIM30BUX 000J0HOK (karapaibHuii —52,63% (n=50),
rHiliHui - 47,37% (n=). 45)). KoutponeHy rpymy cknanu 50 npakruaso 3n0posux giteit: 20 nisuarok (40,0%) i 30 xmomuukis (60,0%).
3a BikoM rpynu He BiapizHsumucs (P>0,05). IToximopdism rena HSP70-2 (rs1061581) nociimkeHo METOI0M SIKICHOT TosTiMepa3Hol JiaH-
1roroBoi peaxkiiii. Pusuk onixroBaiu 3a BigHomeHHsM pusuky (RR) i mancis (OR) i3 95% nosipunm intepsasom (Cl).

PesynbraTn. Myratis rena 6inka teroBoro moky HSP70-2 (rs1061581) y nireii-menikaniis IliBaiunoi bykosusu i3 I'CO 3ycrpi-
qaeThes i3 gactororo 35,79% (8,42% y romo3uroTHOMy cTaHi), o Ha 11,79% wacrinre, HiX y TpakTHIHO 3710poBHX miteit (y°=4,20;
p=0,04). Posnoxin rerorunis 1267G>A nonimopdizmy rena HSP70-2 (rs1061581) y koropti 06CTe:KEHHX 3arajioM BiIOBi1a€ 3aKOHY
nonyssiiaoi pisaosaru Hardy-Weinberg (y?=1,36; p=0,243) i 3a yacToToro aseneil He BiApi3HIAETHCS Bijl CEPEIHBOTO MOKAZHUKA JUIS
espornieoinux nomynsii (P,=0,24-0,36; P.=0,64-0,76). binapua orictuuna perpecist BcraHoBmI1a iMoBipHicTh possutky ['CO y jtiteii-
HOCIIB A-ajiesist B paMKax JoMiHaHTHOI Ta aautuBHOI mojeneit (OR=2,01; 95%Cl: 1,01-4,06; p=0,05 ta OR=2,01; 95%Cl: 1,10-3,77;
p=0,03) i3 HaitHmKuMM KoedilieHToM mo3aBubipkoBoro nependadenHs Axaiike (KA=16,67 i 15,33).

Enizemionoriynuii anasi3 miareepans 30inbieHHs pusuky nosisu I'CO y nireii-HociiB A-anens rera HSP70-2 (rs1061581) maiike
yagidi (OR=1,76; OR 95%Cl: 1,02-3,05; p=0,026) 3a Haiinmx4nx mraHcis y BaacHukiB G-ajess, 0COOIMBO Y TOMO3UTOTHOMY CTaHi
(OR=0,50; OR95%CI: 0,25-0,99; p=0,035). Oxpim Toro, iiMmoBipHicTh TsDKKOr0o I'CO 3pocTae y noHas 7 pa3iB 3a THIHHUX BHAICHS i3
Byxa y Bini 7-11 pokie (OR=7,29; OR 95%CI: 1,44-37,01; p=0,045) i3 HH3bKHMH [IAHCAMH Ha HOTO PO3BHTOK B MyOepTaTHOMY Billi
(12-18 pokiB) (OR=0,14; OR 95%CI: 0,03-0,70; p=0,019).

BucHoBku. A-anens rena HSP70-2 (rs1061581) 36inbirye pusik I'CO maibke yrBiui B 00cTexeHii KOropri aireif. Pu3nk Baxkoro
nepe6iry I'CO 3pocrae 6inbmr HiX y 7 pa3iB 3a THIHHUX BUALIEHD i3 Byxa y Bini 7-11 poxkis.

Kurouosi ciioBa: rocrpuii cepenniii otut; rer HSP70-2 (rs1061581); mitu; GijIOK TEIIOBOTO IOKY; PU3UKHU; 3ala€HHST; TSK-
KIiCTb 3aXBOPIOBaHHS.
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