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IHOJIIMOP®I3M VAL164ALA-SOD2 TEHA CYIIEPOKCU/I -
JUCMYTA3U I 3MIHU BEHTWIALINHOI CIPOMOXKHOCTI
JIETEHIB Y JITEN — MEIIKAHIIIB PATIOAKTUBHO
3ABPYIHEHUX TEPUTOPIN TA OITEN, AKI 3A3HAJIA BILIUBY
CTPECOBUX XXKUTTEBUX ITOJIN Y IIEPIOA BOEHHOI'O YACY

MeTa: BM3HAYeHHs PO3NOAINY reHOTUNIB reHeTUYHOro noniMopdismy CynepoKCUAZUCMYTA3M MapraHulo Ta OLiHKA
BEHTUNALIHOT CNPOMOXHOCTI NereHiB y AiTell — MeWKaHLUiB paflioakKTUBHO 3abpyaHeHUX TepUTOpiii Ta aiTein, Aki 3a3-
Ha/M CTPECOBUX KMUTTEBUX MOAiN y Nepiof BOEHHOTO Yacy.
Marepianu 1a Mmetopu: 06CTeXEHi AiTH WKINbHOMO BiKy — MellKaHLi pagioakTMBHO 3abpynHeHnx Teputopiit (P3T) i
BiTW, AKi 3a3HaNn BNAKUBY CTPECOBUX XUTTEBUX MOAIN y nepiof BOEHHOTO Yacy. Bci o6cTexeHi He Manu KNiHiYHKUX 03-
HaK nartonorii opraHiB guMxaHHa. BuaHadeHHs reHoTunis 3a BapiaHTom Val16Ala reHa SOD2 npoBOAWAM 3 BUKOPUCTAH-
HAM MeToay nonimopdisHoi naHytorosoi peakuii (MJ1P) JocnigXeHHs BEHTUNALIAHOT CNIPOMOXXHOCTI NIereHiB npoBo-
AWM MeTOZOM KOMN'IOTEPHOT CnipoMeTpii 3a AaHUMM aHani3y nemni «noTik—06'em».
Pe3ynbratn Ta BUCHOBKMU. [Tpy focnigxeHHi reHoTunis Ta anenis nonimopcHoro mapkepa Val16Ala-SOD2 reHa cyne-
pokcupancmyTasm y aiteinn I 1a I rpyn He BMABNEHO [OCTOBiPHUX BiAMiHHOCTEH MiX NOKAa3HMKAMM Y4AaCTOTHOIO po3-
NOAiNY reHoTUNiB Ta aneniB y NOPiBHAHHI 3 pehepeHTHUMU 3HAYEHHAMN NOKA3HUKIB KOHTPONbHOT rpynu, AKY CKnanu
NpaKTM4YHO 370poBi MewkaHyi CepeaHboro Cxoay. Takox y AiTeit 060X 0OCTEXEHWMX Fpyn HE BUABNEHO CYTTEBUX
BifMiHHOCTei YyacToTHoro po3noginy anenis Ci T nonimopdHoro mapkepa Val16Ala-SOD2 reHa cynepoKcupancMyTasu
B NOPiBHAHHI 3 iHW UMK NpeACTaBHUKAMK €BpoNeoifHoi pacu (nutosyi, dinu, Himui). Cepep giteit I rpynu ta II rpynu
cnocTepiranacs TeHAEHLiA A0 3HUKEHHS Y4acToTU 3ycTpivanbHOCTI romo3uroT 3 reHotunom CC i fo nigBuLLeHHs yac-
TOTW 3ycTpiyanbHoCcTi retepo3uroT 3 reHotunom CT. Cepep amiteit 06ox obcTexeHux rpyn y CT reteposuroTr noni-
mopdismy Val16Ala-SOD2 reHa cynepoKCcuaAMCMyTasmn cnoctepiranacs TeHAeHUis A0 NiABULLEHHS YacTOTU GPOHXiaNb-
HOT rineppeakTuBHocTi nopiBHAHO 3 CC-romo3uroTamu. AHani3 4acTOTHOrO PO3MOAiNY anenbHMX BapiaHTiB nofi-
mopdismy Val164/a-SOD2y piteit 060X 06CTEXEHUX TPy BU3HAYMB, L0 32 HASABHOCTI OPOHXiaNbHOT rineppeakTUBHOCTI
Mana Micue TeHAeHUis [0 NifBUWEHHS PO3NOBCIOAXeHOCTI anens T i 3HUKeHHs po3noBclogxeHocTi anens C.
KnioyoBi cnoBa: fitv; pafioakTMBHO 3a0pyaHEHi TepuTOpii; OPOHXiaNbHA rineppeakTUBHICTb; reHeTUYHWUI noniMop-
¢hi3m cynepoKcuanMcMyTasm MapraHuio.
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SUPEROXIDE DISMUTASE (SOD2) GENE VALI16ALA
POLYMORPHISM AND CHANGES IN THE VENTILATION LUNG
CAPACITY OF CHILDREN — RESIDENTS OF RADIOACTIVELY
CONTAMINATED TERRITORIES AND CHILDREN WHO HAVE
BEEN AFFECTED BY STRESSFUL LIFE EVENTS DURING WARTIME

Objective: to determine the distribution of genotypes of genetic polymorphism of manganese superoxide dismutase
and to assess the ventilation lung capacity in children- residents of radioactively contaminated areas and children
exposed to stressful life events during the war period.
Materials and methods. The study involved school-age children — residents of radioactively contaminated areas
(RCA) and children exposed to stressful life events during wartime. All those examined had no clinical signs of res-
piratory pathology. Genotypes for the SOD2 Val16Ala genetic variant were determined using the polymerase chain
reaction (PCR) method. The study of the ventilation lung capacity was assessed by the method of computer spirom-
etry based on the flow-volume loop analysis data.
Results and conclusions. When studying the genotypes and alleles of the polymorphic marker Superoxide
Dismutase 2 Gene Val16Alain children of group I and II, no significant differences were found between the frequency
distribution indicators of genotypes and alleles compared with the reference values of the those of the control
group, which consisted of practically healthy residents of the Middle East. Also, no significant differences in the fre-
quency distribution of the C and T alleles of the polymorphic marker Superoxide Dismutase 2 Gene Val16Ala were
found in the children of both examined groups compared to other representatives of the Caucasian race (Lithua-
nians, Finns, Germans). Among children in groups I and II, there was a tendency toward a decrease in the frequen-
cy of occurrence of homozygotes with the CC genotype and an increase in the frequency of occurrence of heterozy-
gotes with the CT genotype. Among children of both examined groups, in heterozygotes with the CT genotype of the
Superoxide Dismutase 2 Gene Val164/a polymorphism, a tendency towards an increase in the frequency of bronchial
hyperreactivity was observed compared to CC homozygotes. Analysis of the variant allele frequency distribution of
S0D2 Val16Ala polymorphism in children of both examined groups determined that in the presence of bronchial hyper-
reactivity there was a tendency toward an increase in the prevalence of the T allele and a decrease in the prevalence
of the C allele.
Key words: children; radioactively contaminated areas; bronchial hyperreactivity; genetic polymorphism of manga-
nese superoxide dismutase.
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BCTVYII

Buacmigok exojoriyHMX Ta cOIiaJIbHUX KaTacTpod
CKJIaIaIOThCS CUTYallii, SIKi MPU3BOASATH IO 3HUKECHHS
CTPECOCTIMKOCTI HiTeil, OOYMOBIIOIOTH IOPYIIEHHS
IICUXOEMOIIAHOTO CTaHy, BUKJIMKAIOTh PO3BUTOK
(GYHKIIIOHAIBHUX PO3JamiB 3 OOKYy pPi3HUX OpraHiB i
CUCTEM 3 HACTYIHOIO TpaHC(HOpPMAIIi€I0 iX Y XPOHIUHY
COMAaTUYHY Ta MICUXOCOMATUYHY MaTtoJjorito. [1atoreHes
yCiX IMX HECTIPUATIUBUX 3pPYIIEHb € CIIJIBHUM SIK IJIST
JIiTe — MelIKaHIiB paJioaKTUBHO 3a0pyJHEHUX TEpU-
topiit (P3T), Tak i miteit, mepemillleHUX i3 30HU 0OIO-
BUX Aiit. loro MoXHa ysBUTH y BUTISIII €AMHOTO MPO-

B« Victor M. Zyhalo, e-mail: viktor.zygalo@ukr.net

INTRODUCTION

As a result of environmental and social disasters,
situations arise that lead to a decrease in children’s
stress resistance, cause disturbances in the psycho-
emotional state, and lead to the development of
functional disorders on the part of various organs
and systems (in various organs and systems) with
their subsequent transformation into chronic
somatic and psychosomatic pathology. The patho-
genesis of all these unfavorable changes is common
both for children living in radioactively contami-
nated areas and for children displaced from com-

(1) 360
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1ecy, «IIyCKOBUM MEXaHi3MOM» SIKOTO € CTPEeCOBUIA
BIUJIMB HA OPTaHi3M, a HACJIiIKA BU3HAYAIOTHCS CTyIIE-
HeM BHPA3HOCTi Pi3HUX TUIIIB KOMIEHCATOPHUX pe-
aKiiii, oOyMOBJIEHUX TEBHUMM T€HETUUHUMU OCOO-
JIMBOCTSIMU OopraHizmy [1, 2].

BaxxuiuBy pouib B peanizallil HacaiIKiB [1il i0Hi3yI040-
ro BUIPOMIiHIOBaHHSI Ha OpTaHi3M BIiJirparTb Me-
XaHI3MU OKCHAATUBHOTO 3axucTy. OOHUM 3 edeKTiB
BIUIMBY i0Hi3yl0UOr0 BUIIPOMiHIOBAHHSI € BUHUKHEH-
Hs BIIbHUX paJguKalliB, sIKi MOXYTb OYTU iHAYKTOpaMU
OKCUJIATUBHOTO cTpecy. IHAyKLisI OKCUIATUBHOTO
CTpecy B KJITHHI 3a JOIIOMOTOI0 B3aEMOJii OaraTbox
LIUISIXiB i KOMITOHEHTIB MOXe 3MiHIOBaTHU €KCIIPecCito
TeHiB Ta BU3HAYATH MOJAJIbIY H0JII0 KIiTUHU. Hanmu-
IIIOK paguKaJjliB MOXe IPU3BOIUTH 10 IIOOANHOKHUX Ta
MHOXXWHHUX OKCUIATUBHUX ITOPYILIEHb 1€30KCUPUO0-
HykJieiHoBoi kuciaotu (JIHK). i molikomkKeHHs y BU-
naaky Hee(eKTUBHOI perapaliii MOXYTh MPU3BECTU A0
3aru0esi KIiTUHM a00 CTaTu IMIPUUYMHOI0 MyTallil, TeHe-
TUYHOI HecTabibHOCTI MajirHizauii kiuituHu. Kpim
nomkomxkeHHss JAHK, pagukanu 3maTHi iHTiOyBaTH
¢depMeHTH, OKKUCIIOBATH JdiMiau MeMOpaH (3armyckKaro-
YU TIePEKUCHE OKUCIIIOBAHHS JIiMiIiB), TUM CAMUM MO-
pylIyioun GyHKUiOHAJbHY aKTUBHICTh KJIITUH [3, 4].
ITinTpuMKka OGajaHCy MixX TIIpollecaMy YTBOPEHHS i
yTWJIi3alii aKTUBHUX paauKalliB — peloKc-0anaHCcy —
BaXKJIMBUI aCMEKT XXUTTS KJIITUHMU i OpraHiamy B LiJI0-
My. KiiTmHM miarpuMyloTh penokc-0amaHC 3a JOMO-
MOTOIO Pi3HUX areHTiB, SIKi YTUJIi3YIOTh BUIbHI paguKa-
JIU, TakuXx $K rayrarioH, Bitaminu C i E, ¢pepmeHTH-
AHTUOKCHUIAHTH KaTajia3a, CylIepOKCUANMCMYTa3a, Ie-
poxkcunaza. OMHOHYKJICOTUAHI mojdiMopdismMu B re-
Hax, 10 KOAYIOTh (haKTOpH, sIKi OepyTh y4acTh y Mija-
TPUMIII pedoKc-0alaHCy, MOXYTb BIUIMBAaTH SIK Ha
CTYIIiHb eKcIIpecii reHiB, Tak i Ha (YHKLiOHaJbHY
CIIPOMOXKHICTb BimnoBigHUX pepMeHTiB |3, 6].

bioximiuHi mopyIieHHs, sKi GopMYyIOThCS Ha TJIi He-
JMIOCTaTHOCTI aHTUOKCUIAHTHOTO CTaTyCy i 30MTKOBOTO
HaKOINMUYEeHHSI akKTUBHUX GopM KucHI0 (ADPK) cTBO-
PIOIOTH Y OpPOHXOJIETeHEBilt CUCTEMi YMOBU JIST TIepe-
HaIpy>XeHHSI CUCTEMU PEeIOKC-TOMEOCTa3y Ta iHillito-
IOTb PO3BUTOK OKCHUIATHUBHOTO CTPECy — KIIIOYOBOIO
MEXaHi3My [Ji1s1 BUHUKHEHHSI OpOHXOJIereHeBol maTo-
Jorii. Pan mocnimkeHb MiATBEpIKYIOTh TilOTe3y Mpo
T€, 1[0 OKCUAATUBHUN CTpeC peastizye CBOi HEraTUBHI
BIUIMBU 3a IOIIOMOIOI0 TaKMX MEXaHi3MiB, SIK ITOIII-
KOJIXKEHHSI €IiTeNil0 IUXaJbHUX LIUISIXiB, 30UIbIIEHHS
CKOPOTJIMBOCTI TaJieHbKOM SI30BUX KIJIITUH OpOHXi-
aJIbHOTO JIepeBa, PO3BUTOK TilleppPEeaKTUBHOCTI OpOH-
XiB Ta 1X OOCTPYKIii, MOCUJEHHSI CYyAIMHHOI MPOHUK-
HOCTI i KJIITUHHOI eKcyaalii — 3MiH, SIKi MaloTh 0e3M0-

bat zones. It can be represented as a single process,
the «trigger mechanism» of which is a stressful
impact on the body, and the consequences are deter-
mined by the degree of expressiveness of various
types of compensatory reactions caused by certain
genetic characteristics of the body [1, 2].

Oxidative protection mechanisms play an impor-
tant role in the implementation of the consequences
of ionizing radiation on the body. One of the effects
of exposure to ionizing radiation is the occurrence of
free radicals, which can be inducers of oxidative
stress. Induction of oxidative stress in a cell through
the interaction of many pathways and components
can change gene expression and determine the sub-
sequent fate of the cell. An excess of radicals can
lead to single and multiple oxidative damage to
deoxyribonucleic acid (DNA). These damages, in
the case of ineffective repair, can lead to cell death or
cause mutation, genetic instability, and cell malig-
nancy. In addition to DNA damage, radicals are
capable of inhibiting enzymes, oxidizing membrane
lipids (triggering lipid peroxidation), thereby dis-
rupting the functional activity of cells [3, 4]. Main-
taining a balance between the processes of formation
and utilization of active radicals — redox balance —
is an important aspect of the life of a cell and the
organism as a whole. Cells maintain redox balance
with the help of various agents that utilize free radi-
cals, such as glutathione, vitamins C and E, antiox-
idant enzymes catalase, superoxide dismutase, and
peroxidase. Single nucleotide polymorphisms in
genes encoding factors involved in maintaining
redox balance can affect the degree of gene expres-
sion and the functional capacity of the correspon-
ding enzymes |5, 6].

Biochemical disorders that form against the back-
ground of insufficient antioxidant status and harmful
accumulation of reactive oxygen species (ROS) cre-
ate conditions in the bronchopulmonary system for
overstraining the redox homeostasis system and ini-
tiate the development of oxidative stress — a key
mechanism for the occurrence of bronchopul-
monary pathology. A number of studies confirm the
hypothesis that oxidative stress realizes its negative
effects with the help of such mechanisms as damage
to the epithelium of the respiratory tract, increased
contractility of smooth muscle cells of the bronchial
tree, the development of bronchial hyperreactivity
and their obstruction, increased vascular permeabil-
ity and cellular exudation — changes that have
directly related to the molecular and biochemical
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CepelHE BiTHOIIEHHS J0 MOJIEKYJISIPHO-010XiMiUHUX
MEXaHi3MiB IaToreHe3y OpOHXiaJlbHOI acTMM, XPO-
HIYHOrO OOCTPYKTMBHOTO 3aXBOPIOBaHHS JIET€HIB Ta
IHIIMX OPOHXOJIETeHEBUX 3aXBOPIOBaHb [6—8].

HocnimxkeHHs: cypdaKTaHTHOI CUCTeMU i MpoLeciB
BilbHOpaaukanbHoro okuciaeHHsa (BPO) B ekcnepu-
MEHTI Ta KJIiHilli CBiguaTh MIpo Te, 110 IPU FOCTPOMY i
XPOHIYHOMY OIIPOMiHEHHI CIIOCTepiragocs MmiaBUIIEeH-
HS piBHS MPOIYKTIB MEPEKUCHOTO OKMCICHHS Jilli/liB
(ITOJI). Binmivanucs dha3oBi 3MiHM aHTUOKCUIAHTHOI
CUCTEeMM: SIK MiABUILIEHHS, TaK i 3HMKEHHS i1 aKTHUB-
HocTi [9, 10].

OnHUM i3 paHHIX TTPOSIBIB MATOJIOTIi 3 OOKY OpraHiB
IUXaHHS y OiTel, SIKi MEIIKAITh 32 YMOB TPUBAJIOTO
HagxomkeHHS !17Cs mo oprafizMy, MOXKHA BBaXKaTH
OpoHXiaJbHY TilleppeakKTUBHICTh — HeCcTelU(piuHy pe-
aKlIlilo OpPOHXOJIETEHEBOI CHCTEMU Ha Pi3HOTO THUITY
NoApa3HUKU (IIPOAYKTU iHTEHCU(IKOBAHOTO BiJILHO-
pamuKaJIbHOIO OKUCJEHHS B OpraHax OUXaHHS,
XiMiuHi pe4OBUHU TOIIO). 3 1Ii€l TOUKU 30py OCOOIU-
BUi1 iHTEpeC CTAHOBUTH BUSIBJACHHS YaCTOTU OPOHXOC-
na3My (OpoHXiaabHOI TineppeakTUBHOCTI), SIK MPOBid-
HOI 03HAKM, 1110 XapaKTepU3Yy€E paHHI MOPYILICHHS BEH-
TWISILIMHOI CIIpOMOXKHOCTI jereHis [10].

CynepokcuaHi aHiOHHI paauKalu He TiJIbKU MaloTh
MOLIKOIXKYIOUY Ji0 Ha €IiTeIbHI KJIITUHU AUXaTbHUX
LUISIXiB, aje ¥ 3maTHi LIBUAKO BCTYIIATU B peakiliio 3
NO-pagukajioM 3 YTBOPEHHSIM HE MEHII TOKCUYHOTO
TMEPOKCUHITPUTY. B 1eToKcuKallili aHiOHHUX paauKasiB
OepyTh y4acTh CYIIEpOKCUIAMCMYTAa3a, KaTtajgas3a i nIy-
tarionnepokcuaasa [11]. Cynmepokcnaancmyrasa 2 TH-
ny (SOD-2) — miToxoHapialbHUI (PepMEHT, 110 Ka-
TaJlizye peaklilo B3aEMOJil JBOX MOJIEKYJ CYIEePOK-
CHIIHOTO aHIOHHOTO paarKaja 3 BOOHIO 3 YTBOPCHHSIM
NepoKCUAY BOJHIO i MOJIEKYJISIPHOIO KMCHIO, SIKi 3ro-
JOM eJIiMiHYIOTbCS (hepMeHTOM KaTtajiazor. SOD-2
CKJIaAa€eThes 3 4 CyOOMMHUIB 3 MOJIEKYJIIPHOIO Macol0o
20 xla. Ilomimopduuii Bapiant 720IC rena SOD-2
BUPAXKAETHCS B aMiHOKWCIIOTHIN 3amiHi VI16A(rs4850)
B CUTHAJIbHI YaCTUHI TENTUIY, sIKa TTOpYyIIye albda-
cripayb 6inka SOD-2; MyTaHTHUIT OiJIOK Ma€ 3HIXE-
Hy Ha 30—40 % aKTUBHICTb, IiABUIIYIOUN CXUIbHICTh
KJIITUHU OO0 OKCUIATUBHOTO cTpecy [12].

BusnauenHio poai nomimopdizmy Vall6Ala-SOD2
TeHa CyNepOKCUIIMCMYTa3u Y PO3BUTKY OpOHXOJIEre-
HEBOI MAaTOJIOTil MPUCBSIYEHI JUIIE OKPEMi MOBiIOM-
nenHd [13]. Taki gocaimKeHHS y AiTel — MEIIKaHIIiB
P3T Tta niteit, fKi 3a3HaJIM BIUIMBY CTPECOBUX
JKUTTEBUX MOAIN y Mepiol BOEHHOIO Yacy He IpOBOAM-
JIMCS.
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mechanisms of the pathogenesis of bronchial asth-
ma, chronic obstructive pulmonary disease and
other bronchopulmonary diseases [6—8].

Studies of the surfactant system and free radical
oxidation (FRO) processes in experiments and clini-
cal studies indicate that acute and chronic irradiation
was accompanied by an increase in the level of lipid
peroxidation products (LPO). Phase changes in the
antioxidant system were noted: both an increase and
a decrease in its activity [9, 10].

One of the early manifestations of pathology from
the respiratory system (on the part of the respiratory
organs) in children living (under conditions of long-
term exposure to 3’Cs in the body) with prolonged
exposure to 1¥7Cs can be considered bronchial
hyperreactivity — a non-specific reaction of the
bronchopulmonary system to various types of irri-
tants (products of intensified free radical oxidation
in the respiratory system (organs), chemicals, etc.).
From this point of view, of particular interest is the
identification of the frequency of bronchospasm
(bronchial hyperreactivity), as the leading sign char-
acterizing early disturbances in the ventilation Iung
capacity.

Superoxide anion radicals not only have a damag-
ing effect on the epithelial cells of the respiratory
tract, but are also capable of quickly reacting with
the NO radical to form the no less toxic peroxyni-
trite. Superoxide dismutase, catalase and glu-
tathione peroxidase are involved in the detoxifica-
tion of anionic radicals [11]. Superoxide dismutase 2
(SOD-2) is a mitochondrial enzyme that catalyzes
the reaction of the interaction of two molecules of
superoxide anion radical with hydrogen to form
hydrogen peroxide and molecular oxygen, which are
subsequently eliminated by the enzyme catalase.
SOD-2 consists of 4 subunits with a molecular
weight of 20 kDa. The polymorphic variant 720LS of
the SOD-2 gene is expressed in the amino acid sub-
stitution V164 (rs4880) in the signal part of the pep-
tide, which disrupts the alpha helix of the SOD-2
protein; the mutant protein has a 30—40 % reduced
activity, increasing the cell’s susceptibility to oxida-
tive stress [12]. Only a few reports are devoted to
determining the role of the Vall6Ala-SODZ2 gene
polymorphism in the development of bronchopul-
monary pathology [13]. Such studies have not been
conducted in children-residents of the RCA and in
children exposed to stressful life events during the
wartime period.
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META JOCJIIZKEHHS

BusHaueHHs po3Mno/ijly TeHOTUMIB FeHETUYHOTIO MOJTi-
Mopdi3ZMy CyNIepOKCUAANCMYTa3u MapraHio Ta OLiH-
Ka BEHTUJISLIHOI CIPOMOXKHOCTI JIETeHIB y JiTeil —
MEIIKaHIIiB palioaKTUBHO 3a0pyTHEHUX TEPUTOPili Ta
JiTel, sIKi 3a3HaJIM CTPECOBUX XKUTTEBUX MOAIN y mepi-
OJI BOEHHOT'O Yacy.

MATEPIAJIN TA METOJIU TOCILI2KEHHA
O06cTexeHo 42 TUTUHM MIKUTBHOTO BiKy (Bim 10 mo 17
pPOKiB), sIKi TiepeOyBajii Ha CTallioOHAPHOMY JIiKyBaHHi
B kiniHini HHIITPMTIO.

Cepen Hux Oynu BumineHi: I rpyma — 18 miteir —
memkaHuiB P3T. O6cTexeHi AiTu i€l rpynu NocTiitHO
(3 MOMEHTY HapOIXKEHHS ) TIPOKUBAIN Ha PagiOaKTUB-
HO 3a0pyaHeHuX TepuTopisax 2Kutomupcrkoi, PiBHeH-
cbkoi Ta KuiBcbKoi obyacTeii 3i ILUIBHICTIO 3a0py-
HeHHs rpyHTiB V'Cs Bin 18 kbk/M* mo 235 kbk/M’. B
Jlaboparopii JIYMJIbHUKIB BUIIPOMiHIOBAaHHS JIIOAUHU
Bigniny mo3umetpii HHIIPMI'O, 3a momomoroio i-
YUJIbHUKA BUIpoMiHoBaHHS moguHu (JIBJI) «Ckpu-
Hep 3M» BUpOOHUUTBA [HCTUTYTY €KOJIOTil JIOAUHMU,
MIPOBOAMINA BHUMipioBaHHs BMicty 'Cs y Tim mumx
JiTei, Ta 3miiCHIOBAJIM PO3PaxXyHOK iHAMBIimyaIbHUX
cepeIHbOPIYHUX HAKOMMMUYEHUX J03 BHYTPILIHBOIO OIT-
poMiHioBaHHs. BMmict '¥’Cs B oprani3mi aiteii KoJuBaB-
cqa Big 74 no 140 Bk. 11 rpyma — 24 nutnHYT niepeMileHi
i3 30H OOMOBUX [iil, AKi 3a3HAJU BIUIMBY CTPECOBUX
>KUTTEBUX TOJIH Y TIepioJl BOEHHOTO Yacy.

K pedepeHTHI 3HaYEHHSI BUKOPUCTOBYBAJIU Pe3y/ib-
TaTU OOCTEeXXEeHHS 167 MpakTUYHO 3IOPOBHX OCIO —
memkaHiB Cepeguboro Cxony (I1I rpyma) [15].

Bci obcTexkeHi AiTv He Maiu KJIiHIYHMX O3HaK MaTo-
JIOTii opraHiB aAuxaHHs. Y HUX OyJad BUSIBIACHiI (PyHK-
LioHaJbHI po3iaau 3 OOKY IIIYHKOBO-KUIIKOBOIO
TPaKTy, SIKi CYIpPOBOKYBaIuCsl BEreTaTUBHOIO IHC-
(byHKIIi€10. 3 BOTHUII XPOHIYHOI iH(EKIIi1 BUSBISINA-
Csl XpOHIYHMI KOMITEHCOBAaHWI TOH3WJIT Ta Kapiec
3y0iB. YacroTa BusiBiaeHol mnatoJjorii y giteit I ta II
TPYII CYTTEBO HE Bifpi3HsuIacs.

[Monimopdnuit Mapkep Vall6Ala-SOD2 reHa cynepok-
CUIUCMYTa3u AOCIHIIKYBaJId B MOJIEKYJISIPHO-TEHE-
TAYHIN Jaboparopii JlepxasHoro 3akiany «PedepenTt-
LIEHTP 3 MOJIEKYJISIpHOI niarHocTUku MO3 YkpaiHu».

IIpoBeneHHIO MOJIEKYISIPHO-TEHETUYHOTO TOCHTiI-
>KeHHs nepeayBaio BuaijieHHs JIHK i3 1ijibHOT BEeHO3-
HO1 KpOBi 3a J0OMNOMOIOK KOMepliiiHOTO Habopy
«Quick-DNA Miniprep Plus Kit» («Zymo Research»,
CIIIA). BuzHaueHHS TreHOTHUIIIB 3a BapiaHToOM rs4880
(T201C a6o Vall6Ala) rena SODZ2 npoBOAWIN 3 BUKO-
puctaHHsaMm wmetoay IIJIP i HacTymHMM aHajizom

OBJECTIVE

Determination of the distribution of genotypes of
genetic polymorphism of manganese superoxide dis-
mutase and assessment of the ventilation lung
capacity in children-residents of radioactively con-
taminated areas and children exposed to stressful life
events during the wartime period.

MATERIALS AND METHODS

There were examined 42 school-age children (aged
from 10 to 17 years) who were hospitalized for inpa-
tient treatment at the NRCRMHO Clinic. Among
them, the following groups were selected: Group I —
18 children-residents of the RCA. Surveyed children
of this group permanently (from the moment of birth)
lived in radioactively contaminated areas of the
Zhytomyr, Rivne, Kyiv regions with soil contamina-
tion density of ¥’Cs from 18 kBq/m? to 235 kBq/m?.
The level of '¥'Cs in the body of children ranged from
74 Bq to 8806 Bq. In the laboratory of human radia-
tion counters of the dosimetry department of the
NRCRMHO, using the human radiation counter
(HRC) «Skrinner 3M» manufactured by the Institute
of Human Ecology, measured the '’Cs content in the
bodies of these children and calculated individual
average annual accumulated doses of internal radia-
tion. The level of *’Cs in the body of children ranged
from 74 Bq to 140 Bq. Group II - 24 children were
relocated from combat zones that were exposed to
stressful life events during the wartime period.

We used the results of a survey of 167 apparently
healthy individuals from the Middle East as refer-
ence values [15].

All examined children had no clinical signs of res-
piratory pathology. They were found to have func-
tional disorders of the gastrointestinal tract, accom-
panied by autonomic (vegetative) dysfunction.
Chronic compensated tonsillitis and dental caries
were detected among the foci of chronic infection.
The frequency of the detected pathology in children
of groups I and II did not differ significantly.

The polymorphic marker of Vall6Ala-SOD2 gene
was studied in the molecular genetic laboratory of the
State Institution «Reference-centre for molecular
diagnostic of Public Health Ministry of Ukraine».

The molecular genetic study was preceded by DNA
extraction from whole venous blood using the com-
mercial Quick-DNA Miniprep Plus Kit (Zymo
Research, USA). Determination of genotypes for the
rs4880 variant (T201C or Vall6Ala) of the SOD2 gene
was performed using the PCR method and subse-
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nosiMopdi3My TOBXWH PECTPUKIIAHUX (hparMeHTiB.
HocnimxyBaHi IUTSTHKA TeHa aMILTi(hiKyBaIu 3 BUKOPKUC-
TaHHSIM KomepiiiiHoro Habopy «DreamTaq Green PCR
MasterMix» («Thermo Scientifi», CIIA) Ta cme-
UGpIiYHUX OJITOHYKJIEOTUIHUX IpaiimepiB («Metabi-
on», HimeuunHa). ITociigoBHOCTI npaiiMepiB i CIiBBi-
HOILIEHHSI pEeaKTUBIB, SIK€ BU3HA4YaJoCs 3TiAHO 3 iH-
CTPYKIIi€I0 BUPOOHMKA O 3aCTOCOBAHOI'O KOMEPIIiliHO-
ro Habopy. Peakiiist amrutidikaitii mpoBoauiacs B Tep-
mouukiepi «FlexCycler BU» (Analytik Jena, Himeuuu-
Ha). [IpomykTn amruridikamii pparmenTiB JHK migmsa-
rajy IOAAJbIIOMY TiIPOJITUYHOMY PO3IIEIUIEHHIO 3a
JoroMorolo eHmoHykieasu pectpukiii BsuRI («Thermo
Scientific», CILIA). Peakiito pecTpukiii amrutigpikoBa-
HUX (parMeHTiB TeHa SOD2 mpoBoIuiand B MiKpOTep-
mocTtati nipu temreparypi 37 °C nporgrom 12 roauH.
Po3mip pecTpukiiitHux ¢parMeHTiB aHaizyBaau B 3 %
arapo3Homy reim (araposa ¢ipmu «Cleaver Scientific»,
BenukoOpuraHist), 3 fogaBaHHSIM OpPOMUCTOIO €TUIIO,
Mmapkepa MoJekyiasipHoi Baru GeneRuler 50 bp DNA
Ladder («Thermo Scientific», CIIIA) Ta nomaablIO0
Bi3yastizalli€lo 3a JOIMOMOTOK KOMII' IOTepHOI NporpamMmu
Vitran. Pe3ynbratu iHTeprpeTyBajlu BiAMOBiIHO 10 Ha-
SIBHOCTi 200 BiICYTHOCTi PECTPUKLIAHUX (pparMeHTiB 3
BiZJOMOIO MOJIEKyJIsIpHOIO Baroto [14].

[Momimopdism Vall6Ala-SODZ2 teHa cynepoKCHIINC-
MyTas3n y giteit — memkaniB P3T Ta mgiteit, mo 3a3Hanm
CTPECOBMX KUTTEBUX MO y Mepiodg BOEHHOIO 4Yacy
MOPiBHIOBAJIM 3 TaKUMU y pedepeHTHin rpymi 3 167
OpaKTUYHO 3A0POBUX 0Ci0 — MewkaHLiB CepeaHbOTo
Cxony [15].

JocnigkeHHsT BEeHTWISLIIAHOI CIIPOMOXHOCTI JIeTeHiB
MPOBOAMIN METONOM KOMIT'IOTEPHOI cripoMeTpii 3a Ja-
HUMU aHaTi3y IeTJi «IOTiK—00’€M» Ha MHEBMOTAaXOr-
padi aBromatnzoBaHoMy ITTA—1 BiTUM3HIHOTO BHUPOO-
HuLTBa. BuzHauanu 06’em popcoBaHoro BUaMxy 3a 1 cek,
O®BI1 (Forced expiratory volume, FEV)), dopcoBany
KUTTEBY eMHICTh JlereHb, ®XKEJI (Forced vital capacity,
FVC), xoepiuienr OPB,/PKEJI (FEV,/FVC). Ananis
MOKAa3HUKIiB MPOBOAMIIN Y BiCOTKAX Bif HajexXHux. Ha-
JIEXXHi BeJIMUMHU TTOKA3HUKIB, a TaKOXK iXHi CITiBBiIHO-
IIEHHS 3 BUMIpSHUMK, aBTOMAaTUYHO PO3PaXOBYBaIMCS
3aJIeXXHO BiJ cTaTi, BiKy Ta 3pOCTy OOCTEXYyBaHOTO
mikpormpouecopom npunany [ITA—1 3rinHo 3 mporpam-
HUM 3a0e3MeYeHHSIM 3 €TAaJIOHHUMM PIBHSIHHSIMM ISt
CTBOPEHHSI NPOTHO30BAaHUX 3HA4YeHb IJISI KOXKHOTO
namiednTa. OLIHKY CTymneHsI BHUSIBJIEHUX ITOpyIIeHb 3a
ooctpyktuBauM (FEV)) ta pecrpuktuBHum (FVC) Tu-
TOM TMPOBOAWIM 32 peKOMEHAALisIMA AMEPUKaHCHKOTO
TopakaibHoro tosapucTtBa (ATS) Ta €BponeicbKoro
pecripatopHoro ToBapuctsa (ERS) [16, 17].
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quent analysis of restriction fragment length poly-
morphism. The studied gene regions were ampli-
fied using the commercial Dream Taq Green PCR
Master Mix kit (Thermo Scientifi, USA) and spe-
cific oligonucleotide primers (Metabion, Germa-
ny). The primer sequence and reagent ratio were
determined according to the manufacturer’s
instructions for the commercial kit used. The
amplification reaction was carried out in a Flex
Cycler BU thermal cycler (Analytik Jena,
Germany). The amplification products of DNA
fragments were subjected to further hydrolytic
cleavage using the restriction endonuclease Bsu RI
(Thermo Scientific, USA). The restriction reaction
of amplified fragments of the SOD2 gene was car-
ried out in a microthermostat at a temperature of
37 °C for 12 hours. The size of restriction fragments
was analyzed in a 3 % agarose gel (agarose from
Cleaver Scientific, UK) with the addition of ethid-
ium bromide, the molecular weight marker Gene
Ruler 50 bp DNA Ladder (Thermo Scientific,
USA) and subsequent visualization using the com-
puter Vitran program. The results were interpreted
according to the presence or absence of restriction
fragments with a known molecular weight [14].

The Val16Ala-SODZ2 polymorphism in children —
residents of the RCA and children exposed to
stressful life events during the wartime period were
compared with those in a reference group of 167
practically healthy individuals — residents of the
Middle East [15].

The studies of the ventilation lung capacity were
carried out using the method of computer spirome-
try based on the data of the flow-volume loop analy-
sis on the automated pneumotachograph PTA-1 of
domestic production. The forced expiratory volume
in 1 second (FEV)), forced vital capacity (FVC),
and FEV,/FVC ratio were determined. The analysis
of indicators was carried out as a percentage of the
due ones. The appropriate values of the indicators,
as well as their ratio with the measured ones, were
automatically calculated depending on the sex, age
and height of the person being examined by the
microprocessor of the PTA-1 device according to
the software with reference equations for creating
predicted values for each patient. The assessment of
the degree of detected disorders by obstructive
(FEV)) and restrictive (FVC) types was carried out
according to the recommendations of the American
Thoracic Society (ATS) and the European
Respiratory Society (ERS) [16, 17].
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Jng BUSIBIEHHST paHHIX 3MiH BEHTWISILIMHOI CIpo-
MOXHOCTI JIereHiB — OpOHXiaJIbHOI TileppeakTUBHOCTI
(TIpUXOBAHOTO i He TIPUXOBAHOTO OPOHXOCITA3MY) TTIPO-
BOIMJIM OpoHXOMiTUUHUM TecT. ITicnst mpoBeneHHs cri-
pOMETpil MalieHT OTPUMYBaB [3>-aroHICT KOPOTKOI il
(canpOyTamonr) — 200 MKT (2 Bavxu) i aiteit no 12 po-
KiB, 200—400 mkT (2—4 Boyxu) s giteit crapire 12 po-
KiB. Yepe3 15—30 XBWIMH TTicIs iHrans1ii OpoHXOJiTHKA
TIOBTOPIOBAIM CHipOMETPUYHE AOCTiKeHHs. TecT BBa-
JKaBCsl TIO3UTUBHUM Y BUIIAOKY IIPUPOCTY IOKA3HMKA
FEV, > 12 %. 3a pekomeHaauissyu [17] y miTeii cepeiHb-
oro 1kiaeHoro Biky npupict FEV, B Mexax 5—11 % Ta-
KOX PO3LIHIOBABCS SIK TO3UTUBHMIA pe3yJisraT TecTy [17].

CraructuuHa o6podKa OTpuMaHuX JaHWUX MPOBOAM -
JIach 3a IOTIOMOTIOI0 CTaHIAPTHUX IIPOTpaM Ha IIepco-
HaJJbHOMY KOMIT'IOT€pi 3 BMKOPUCTAaHHSIM ITIaKeTy
nporpaMm StatSoft, Inc. (2011). STATISTICA (data
analysis software system), version 10. www.statsoft.com.
No4431415926535897 [18].

PE3VYJIBTATU TA OBTOBOPEHHS

HocnigkeHHs1 TEeHOTUIIIB Ta ajesliB IMoJiMOp¢hHOro
mapkepa Vall6Ala rena SOD2 npoBeneHo y 42 miteii. 3
Hux 18 miteit — Mmemkanui P3T, 24 nutuHu 3a3Haau
BILIMBY CTPECOBMX JKUTTEBUX MOl Y IepioJ BOEHHO-
ro yacy. Cepen obcrexkxeHUX AiTet — MemkaHuis P3T
(I rpyma) BUSIBIEHO TaKi YaCTOTW TEHOTHITIB 32 MapKe-
poM Vall6Ala rena SOD2. CC-reHotunn — y 3 nitei
(16,7 %), CT-renorun — y 11 mireit (61,1 %), TT-re-
Hotun — y 4 miteit (22,2 %), yacToTa pO3MOBCIOIKEH -
s C-anens — 47,2 %, T-anens — 52,8 % (ta6a. 1). Ce-
pen 00CTeXeHMX AiTel, SIKi 3a3HaIu BILIUBY CTPECOBUX
KUTTEBUX MOfAiN y mepion BoeHHoro vacy (II rpyma)
BUSIBJICHO TaKi 4YacTOTH TE€HOTHUIIIB 3a MapKepoM
Val16Ala rena SOD2: CC-renotun —y 5 niteii (20,8 %),
CT-revotun — y 14 nireit (58,3 %), TT-reHotun — y
5 miteit (20,8 %) yacToTta po3noBCIOmKeHHs C-ajens —
50,0 %, T-anens — 50,0 % (ta6un. 1).

Sx pedepeHTHI 3HAYCHHS MM BHKOPUCTOBYBAIU
pe3yJbraTi 00CTexKeHHsST 167 TMpakTUYHO 3J0POBUX
ocio — Memkan1iB Cepennboro Cxony (II1 rpyma) [15].
3a manumu [15] y rpyni OpakTUYHO 3A0POBUX OCi0
(pedepenTHi 3HaueHHs1) BUusBiIeHo 58 (34,7 %) romo-
3urotHux HociiB C-anens (CC-reHortu); 75 ocib
(44,9 %) uiei rpynu Oyau reTepo3uroTaMu (reHOTUIT
CT); 34 ocobu (20,4 %) Oyau TOMO3UTOTHUMU
Hocismu T-anens. PosmoBciomxeHicTs C-ajens
nosiMmopdHoro mapkepa Vall6Ala rena SODZ2 cknana
57,2 %, T-anens — 42,8 % (tabin. 1).

To identify early changes in the ventilation lung
capacity — bronchial hyperreactivity (latent and not
latent bronchospasm), a bronchodilator test was
performed. After spirometry, the patient received a
short-acting [,-agonist (salbutamol) — 200 mcg (2
breaths) for children under 12 years of age, 200—400
mcg (2—4 breaths) for children over 12 years of age.
The spirometric study was repeated 15—30 minutes
after inhalation of the bronchodilator. The test was
considered positive if the FEV, indicator increased
by > 12 %. According to recommendations [17], in
middle school-aged children, an increase in FEV;
within 5—11 % was also regarded as a positive test
result [17].

Statistical processing of the obtained data was per-
formed using standard programs by a personal com-
puter with the software package Stat Soft, Inc.
(2011). STATISTICA (data analysis software sys-
tem), version 10 [18].

RESULTS AND DISCUSSIONS

The study of genotypes and alleles of the polymorphic
marker Vall6Ala —SODZ2 gene was conducted in 42
children. Of them, 18 children were residents of the
RCA, 24 children were affected by stressful life events
during the wartime period. Among the examined chil-
dren — residents of the RCA, the following frequencies
of genotypes for the Vall6Ala marker of the SOD2
gene were identified: CC genotype — in 3 children
(16.7 %), CT genotype — in 11 children (61.1 %), TT
genotype — in 4 children (22.2 %), the frequency of
distribution of the C allele was 47.2 %, T allele —
52.8 % (Table 1). Among the examined children
exposed to stressful life events during the wartime peri-
od, the following genotype frequencies were identified
according to marker of Vall6Ala-SOD2 gene: CC
genotype — in 5 children (20.8 %), CT genotype — in
14 children (58.3 %), TT genotype — in 5 children
(20.8 %), the frequency of distribution of the C allele
was 50.0 %, the T allele was 50.0 % (Table 1).

We used the results of a survey of 167 apparently
healthy individuals from the Middle East as refer-
ence values [15]. According to data [15], in a group
of practically healthy individuals (reference values),
58 (34.7 %) homozygous carriers of the C allele (CC
genotype) were identified; 75 people (44.9 %) of this
group were heterozygotes (C7 genotype); 34 individ-
uals (20.4 %) were homozygous carriers of the 7 al-
lele. The prevalence of the C allele of the polymor-
phic marker of Vall6Ala-SODZ2 gene was 57.2 %, the
T allele — 42.8 % (Table 1).
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Ta6nuusa 1

MoKasHMKK yacToTU reHoTUNiB Ta aneniB nonimopcgHoro mapkepa Vall6Ala reHa SOD2 y pitent — MelwKaHLiB
P3T (I rpyna) Ta AiTei, wo 3a3Hanu BNAMBY CTPECOBUX JKUTTEBUX NOAIN y nepioa BoeHHoro yacy (II rpyna), saki
He Manu naronorii 6poHxiB Ta siereHiB B NOPiBHAHHI 3 MOKa3HMKAMU NMPAKTUYHO 340POBMX MELIKAHLiB
Cepeanboro Cxopy (III rpyna)

Table 1

Indicators of the frequency of genotypes and alleles of the polymorphic marker of Val16Ala-SOD2 gene in chil-
dren - residents of the RCA (group I) and children who were affected by stressful life events during the
wartime period (group II) who did not have bronchial and lung pathology compared to the indicators of prac-
tically healthy residents of the Middle East (group III)

FeHoTunu / aneni I rpyna / Group | Il rpyna / Group Il Il rpyna* / Group III*
Genotypes / alleles abc. KinbKicTb / n % abc. KinbKicTb / n % abc. KinbKicTb / n %
cc 3 16,7 5 20,8 58 34,7

cT 1 61,4 14 58,3 7% 449

T 4 22,2 4 20,8 34 20,4

Anenb C/ Callele 17 472 24 50,0 191 57,2
Anenb T/ Tallele 19 52,8 24 50,0 143 42,8

Mpumitka. *3a pahumu A.M.T. Gusti et al. [15]
Note. *According to A.M.T. Gusti et al. [15]

B rpymi giteit — memkanuis P3T (I rpyma) B
TMOPiBHSHHI 3 KOHTPOJIEM BiAMivanaacs TEHACHILiSI 10
s3HKeHHs yactotu CC-renotuny (16,7 % i 34,7 %,
p > 0,05). Ilpn npoMmy Mana Miclie TEHIEHILS 0
NiIBUILIEHHS MMOPIBHSHO 3 KOHTPOJIEM YacTOTHU
CT-renoruny (61,1 %i144,9 %, p > 0,05) i TT-reHo-
tuny (22,2 % 1 20,4 %, p > 0,05), 10 3HUXKEHHS Yac-
TOTU po3noBcroaxeHHs C-anens (47,2 % i 57,2 %,
p > 0,05) i 1o migBUILIEHHS YaCTOTH PO3MOBCIOIKEH -
Ha T-anens (52,8 % i 42,8 %). AnayioriuHi 3a cripsi-
MOBAaHICTIO TEHAEHLIi1 10 3MiH HOPiBHSIHO 3 KOHTPO-
JIeM BU3Ha4yaauCs B TPYIIi JiTel, sIKi 3a3HaU BILUIMBY
CTPECOBMX KUTTEBUX MOJil y TIepioJ; BOEHHOTO Yacy
(IT rpyma). B wiit rpymni Oyyia BUsiBjieHa TEHACHILiST 1O
3HMKeHHs yactotu reHoruny CC (20,8 % i 34,7 %,
p > 0,05), nmo mimBuieHHsT 9actotn reHoturry CT
(58,3 % 144,9 %, p > 0,05) i renoruny 77T (20,8 % i
20,4 %, p > 0,05), 10 3HMXEHHS 4aCTOTHU PO3IOB-
ctomxkeHocti C-anens (50,0 %1 57,2 %, p > 0,05) i no
OiABUILEHHSI YaCTOTU PO3MOBCIOIXKEHOCTI T-anesst
(50,0 % 142,88 %, p > 0,05) (Tabu. 1).

V niteit I rpynu B mopiBHsiHHI 3 AiTbMM 11 rpymu crio-
crepiranacst TeHAeHIis 10 3HKeHHs yactotu CC re-
"otumy (16,7 % i 20,8 %, p > 0,05), 10 MiIBUILIEHHS
yactotu CT renoruny (61,1 % i 58,3 %, p > 0,05) i
TT renoruny (22,2 % i 20,8 %, p > 0,05), 10 3HK-
JKeHHSI po3noBclomkeHocti C-anens (47,2 %1 50,0 %,
p > 0,05) i o migBUILIEHHS pO3IMOBCIOMKEHOCTI T-aje-
as (52,8 % 1 50,0 %, p > 0,05).

OTtpuMaHi HaMM pe3yJbTaTU AOCHiIXKEHb YaCTOTU
FeHOTHUITIB Ta ajefiB IoJiMophHOro Mapkepa
Vall6Ala rena SOD2 3HaxondTh IE€BHE MiATBEPI-

In the group of children — residents of the RCA
(Group I), compared to the control, there was a tenden-
cy towards a decrease in the frequency of the CC geno-
type (16.7 % and 34.7 %, p > 0.05). In this case, there
was a tendency towards an increase in the frequency of
the CT genotype (61.1 % and 44.9 %, p > 0.05) and TT
genotype (22.2 % and 20.4 %, p > 0.05) compared to the
control, a decrease in the frequency distribution of the C
allele (47.2 % and 57.2 %, p > 0.05) and an increase in
the frequency distribution of the 7 allele (52.8 % and
42.8 %). Similar trends in direction of changes com-
pared to the control were determined in the group of
children exposed to stressful life events during the
wartime period (Group II). In this group, a tendency
was revealed towards a decrease in the frequency of the
CC genotype (20.8 % and 34.7 %, p > 0.05), an increase
in the frequency of the C7 genotype (58.3 % and 44.9 %,
p > 0.05) and the TT genotype (20.8 % and 20.4 %,
p > 0.05), a decrease in the frequency (in the preva-
lence) of the C allele (50.0 % and 57.2 %, p > 0.05) and
an increase in the frequency prevalence of the 7 allele
(50.0 % and 42.8 %, p > 0.05) (Table 1).

In children of group I vs. children of group 11, there was
a tendency towards a decrease in the frequency of the CC
genotype (16.7 % and 20.8 %, p > 0.05), an increase in
the frequency of the CT genotype (61.1 % and 58.3 %),
p> 0.05) and TT genotype (22.2 % and 20.8 %,
p > 0.05), a decrease in the prevalence of the C allele
(47.2 % and 50.0 %, p > 0.05) and an increase in the
prevalence of the T'allele (52.8 % and 50.0 %, p > 0.05).

The obtained results of studies of the frequency of
genotypes and alleles of the polymorphic marker of
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>K€HHST B poOoTax psimy aBTopiB. Tak, 3a MOBiIOMIIEH-
HsIM [8] yactoTta C-ajenst cepen €éBponeichbkoi, appu-
KAHCBbKOI Ta aMEpMKaHCHKOI MOMYJISILii cTaHOBUIA
30—60 % i 10—17 % cepen a3ziaTchKoi Ta SIIIOHCHKOI I1O-
nysuii. TTopiBHSIbHUI aHaji3 pO3MOBCIOIKEHOCTI
noniMopdismy Vall6Ala rena SODZ2 y nedknx BUBYE-
HUX TIOMYJISIIsAX BKa3ye Ha mudepeHIlialilo 4acToT-
Hux xapaktepuctuk anenst C. [Toka3zHuKu eBporieiich-
KMX TTOMYJISILIN, SKi TPEACTaBSIOTh TPU MOBHI Ipymniu
cTaHOBWIA: OanTilicbka (tuToBLi) — 56,3 %, diHcbKa
(dbinnm) — 47,5 %, nimennpka (muBeaun) — 40,7 % [19, 20].
3a ganumu [23] BU3HAYEHO, 110 32 YaCTOTOIO aJIeiB i
TeHOTHUIIIB MoJliMopdHOro Jiokyca rs4580 rena SOD2
€THIYHi IPYIU POCisIH i TaTap CYTTEBO HE BilPi3HSIIOTh-
¢Sl MiK 00010 1 BiJl MPeACTaBHUKIB €BPONENCHKUX MO-
nynsuiii. Tak, B €eTHiUHi# rpyMi pocisiH yacToTa reHo-
tuny CC cranoswia 26,90 %, renoruny CT — 56,26 %,
renotunty 17T — 16,84 %, yactora C-anens ckjaua
55,03 %, T-anensa — 44,97 %. B etHiuHiii rpyni TaTap
yactoTa reHotuny CC cranosuia 33,09 %, reHotuny
CT— 47,35 %, renotuny TT— 19,56 %, yacrora C-ane-
ns ckiana 56,77 %, T-anensa — 43,23 %.

J11st BcTaHOBJIEHHSI TMOBIPHOTO BIUTMBY MOMTIMOpPd-
Horo mapkepa Vall6Ala-SOD2 reHa cyrepOKCHIINC-
myTasu (rs 4580) Ha DYHKIIOHAIBHUI CTaH CUCTEMU
auxaHHs rpynu gited — mewkaHuis P3T (I rpyna) i
JiTeil, 1O 3a3Halu CTPECOBUX XUTTEBUX TOAIN Yy
nepioa BoeHHoro vacy (II rpyna) Oyau po3mnoaineHi Ha
JBi MiATPYIM 3aJIeXKHO BiJ HasIBHOCTiI ab00 BiICYTHOCTI
OpoHXiaNbHOI rineppeakKTUBHOCTI.

Cepen memkanuiB P3T 6y sugineni 10 giteit (1 mmig-
rpymna) 3 HasiBHICTIO OpOHXiaJIbHOI TilmeppeakTUBHOCTI
i 8 miteit (2 minrpymna) 3 ii BiacyTHicTio. [Ipu 1ibomMy B
000X BHIiEHMX IIiArpynax cepeaHi ITOKa3HUKU
OPOXiTHOCTI OUXaAbHUX IUISXiB JOCTOBIPHO HE Bil-
Pi3HSLIMCS i 3HAXOOMIMCS B Mexkax (Pi3ioJIoTiyHUX KO-
JmBaHb. Tak, IMMOKAa3HWKM, IO iHTErpaJibHO XapaKTe-
PU3YIOTb MIPOXiIHICTh AMXaJbHUX LIISXiB, CTAHOBUINU
FEVi/HFEV, % signosigno — (81,3 £ 5,9) i (85,6 &
6,4), p > 0,05. He criocrepirajocst CYyTTEBUX BiIMiH-
HOCTei MOKa3HWKa eJJTaCTUIHOCTI i pPO3TSIKHOCTI JieTe-
HEBOi TKAaHMHM Ta OUXaJIbHOTO amapaTy TpyIHOL
kiitku FVC/HFVC % — (84,6 £ 5,9) 1 (89,5 = 7,2),
p >0,05. FEV,/FVC % — (82,71 = 3,8)i (84,12 = 4.,4).
ITicass OpOHXOMITUYHOTO TECTY CEepelHiii MOKa3HUK
FEVi/HFEV, % y niteit 1 minrpynu 3pic Ha 11,2 %, y
niteit 2 minrpynu Ha 2,8 %. bpoHxiaibHa rineppeak-
TUBHICTh BusiBieHa y 10 3 18 oOcTexkeHMX miTedt —
Memkanuis P3T (55,6 %).

Cepen miTeii, sIKi 3a3HaJId CTPECOBUX KUTTEBUX
NOAii y mepioJ, BOEHHOIO 4acy, TaKoX Oyau BUJiNEHI

Vall6Ala-SOD?2 gene find some confirmation in the
works of a number of authors. Thus, according to the
report [8], the frequency of the C allele among the
European, African and American populations was
30—60 % and 10—17 % among the Asian and Japa-
nese ones. Comparative analysis of the prevalence of
Vall6Ala-SODZ2 gene polymorphism in some studied
populations indicates differentiation in the frequency
characteristics of the C allele. Indicators of European
populations representing three language groups were:
Baltic (Lithuanians) — 56.3 %, Finnish (Finns) —
47.5 %, German (Swedes) — 40.7 % [19, 20]. Ac-
cording to data [23], it was determined that, in terms
of the frequency of alleles and genotypes of the poly-
morphic locus 4850 of the SOD2 gene, the ethnic
groups of Russians and Tatars do not differ signifi-
cantly from each other or from representatives of Eu-
ropean populations. Thus, in the ethnic group of Rus-
sians, the frequency of the CC genotype was 26.90 %,
the CT genotype was 56.26 %, the TT genotype was
16.84 %, the frequency of the C allele was 55.03 %,
and the T allele was 44.97 %.

To establish the probable influence of the polymor-
phic marker of Vall16Ala-SOD2 (rs 4850) on the func-
tional state of the respiratory system of children — resi-
dents of the RCA (Group I) and children exposed to
stressful life events during the wartime period (Group
I1), they were divided into two subgroups depending on
the presence or absence of bronchial hyperreactivity.

Among the residents of the RCA, 10 children (sub-
group 1) were identified with the presence of bronchial
hyperreactivity and 8 children (subgroup 2) without it.
At the same time, in both selected subgroups, the aver-
age characteristics of airway patency did not differ sig-
nificantly and were within the range of physiological
fluctuations. Thus, the indicators that integrally char-
acterize airway patency, the patency of the airways (pa-
tency of the respiratory tract) were FEV,/HFEV, %,
respectively — (81.3 £ 5.9) and (85.6 £ 6.4), p > 0.05.
There were no significant differences in the index of
elasticity and distensibility (extensibility) of the lung
tissue and the respiratory apparatus of the chest
FVC/HFVC % — (84.6 £ 5.9) and (89.5 + 7.2), p > 0.05.
FEV,/FVC % — (82.71 £ 3.8) and (84.12 * 4.4). After
the bronchodilator test, the average FEV,/HFEV, % in
children of one subgroup 1 increased by 11.2 %, in
children of subgroup 2 — by 2.8 %. Bronchial hyperre-
activity was detected in 10 out of the 18 examined chil-
dren — residents of the RCA (55.6 %).

Among children exposed to stressful life events
during the wartime period, 14 children (subgroup 1)
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14 niteit (1 migrpyma) 3 HasiBHICTIO OpOHXiaJdbHOL
rineppeaktTuBHocTi i 10 giteit (2 miarpyma) 3 ii
BincytHicTio. CepenHi iHTeTrpajbHi TNOKa3HUKH
MPOXiTHOCTI AMXAJbHUX IIUISIXiB TaKOX TOCTOBIpHO
HE BiIPI3HSINCS i 3HAXOAWIMCSI B MexXax (izioso-
riYHUX KOJMBaHb. JJocCmiKyBaHi MOKa3HUKU CTaHO-
punu BignosinHo: FEV,/HFEV, % — (81,7 £ 4,8) i
(83,9 £5.,7), p > 0,05; FV\C/HFVC % — (81,8 £ 5,0)
i(86,3+6,9),p>0,05. FEV,/FVC % — (85,11 +4,9)
i (88,24 = 5,3). ITiciss GPOHXOJIITUYHOTO TECTY Ce-
penniii mokasuuk FEV,/HFEV, % nirteii 1 ninrpynu
3pic Ha 9,8 %, y miteit 2 minrpynu Ha 3,5%. Bponxi-
aJIbHa TieppeakTUBHICTh BUsiBIAeHa y 14 3 24 obcTe-
JKeHHUX JIiTeil, SIKi 3a3Ha/IM CTPECOBUX XXKUTTEBUX I10-
Iiit y riepion BoeHHOro vacy (58,3 %).

AHaJti3 po3noiJly FTeHOTUIIIB Ta ajieiB MmoJaiMopd-
Horo Mapkepa Vall6Ala rena SODZ2 nipoBeneHo y 18
niteit — memkaHuiB P3T (I rpymna) 3a HasgiBHOCTI (y
10 miTeit) abo BimcyTHOCTI (y 8 miTeil) OpoHXiabHOT
rinmeppeakTuBHOCTI (Taba. 2). BctaHoBieHo, 110 Y
ngiteit — memkaHuiB P3T, y sgkux Oyna BusiBIeHa
OpoHxiaJlbHa TieppeakTUBHICTh, yacTora CC-reHo-
turty craHoBuia — 10,0 % (1 nutuHa), CT-reHOTUITY —
70,0 % (7 miteir), TT-renotuny — 20,0 % (2 outu-
HU), po3mnoBclomxkeHicTs C-anensa — 45,0 %, T-ane-
g — 55,0 %. Y niteit 6e3 6poHXiaabHOI Tileppeak-
TUBHOCTI BUSIBJIEHO HACTYIIHI YaCTOTU T'€HOTUIIIB i
ajieniB nomimopdHoro mapkepa Vall6Ala rena SOD2:
CC-renotun — 25,0 % (2 mutunu), CT-reHOTUTT —
50,0 % (4 nutunu), TT-renorumy — 25,0 % (2 nuTtu-
HH), po3moBciomkeHicTs C-anensa — 50,0 %, T-ane-
a5 — 50,0 % (taban. 2).

ITopiBHSABHUIA aHAJIi3 TTOKa3aB, 110 32 HAsIBHOCTI
OpoHXiaNbHOI rineppeakTUBHOCTI B MOPiBHSIHHI 3 11
BimcyTHicTIO ¥ miTeit — memkaduiB P3T mana micte,
TEHIEHLIisl 1O 3HMKEHHSI YaCTOTH 3yCTPiYaIbHOCTI Te-
Hortumy CC (10,0 % i 25,0 %, p > 0,05), 1o minBuiLeH-
HSI 4acTOTH 3ycTpivaibHocTi reHoturry CT (70,0 % i
50,0 %, p > 0,05) i no 3HMKeHHs yacToTU T7T-TeHo-
tuny (20,0 %125,0 %, p > 0,05), po3m0OBCIOIKEHICTD
anenst C Majia TeHIEHIIIo 10 3HWXeHHs (45,0 % i
50,0 %, p > 0,05), a anens T — TeHACHLIiIO 10 MiIBU-
wenHsa (55,0 %1 50,0 %, p > 0,05) (Taba. 2).

AHaJti3 po3noiJly FTeHOTUIIIB Ta ajieiB MmojaiMopd-
Horo Mapkepa Vall6Ala rena SODZ2 nipoBeneHo y 24
JiTeil, §Ki 3a3Hald CTPECOBUX XXUTTEBUX IOMIN Y
nepion BoeHHoro vacy (II rpyna), 3a HassBHOCTI (Y 14
niteit) abo BigcyTHocTi (y 10 miTeit) OGpoHXiaabHOI
rimeppeakTuBHOCTI (Tadu. 2). BcraHoBieHO, IO y
niteit II rpynu, y skux Oyya BusiBieHa OpoHXiajbHa
rineppeakTUBHICTh, 9acToTa CC-TeHOTHUITY CTAHOBU -

with bronchial hyperreactivity and 10 children (sub-
group 2) without it were also identified. The average
integral characteristics of airway patency also did not
differ significantly and were within the limits of physi-
ological fluctuations. The studied parameters were,
respectively: FEV,/HFEV, % — (81.7 £ 4.8) and (83.9
+ 5.7), p > 0.05; FV\C/HFVC % — (81.8 £ 5.0) and
(86.3 £ 6.9), p > 0.05. FEV,/FVC % — (85.11 + 4.9)
and (88.24 +5.3). After the bronchodilator test, the
average FEV|/HFEV, % of children in subgroup 1
increased by 9.8 %, and in children in subgroup 2 — by
3.5 % Bronchial hyperreactivity was observed in 14 out
of 24 examined children who experienced stressful life
events during the wartime period (58.3 %).

An analysis of the distribution of genotypes and alle-
les of the polymorphic marker of Vall16Ala-SOD2 gene
was carried out in 18 children — residents of the RCA
(Group I) in the presence (in 10 children) or absence
(in 8 children) of bronchial hyperreactivity (Table 2).
It was established that in children — residents of the
RCA, in whom bronchial hyperreactivity was detect-
ed, the frequency of the CC genotype was 10.0 % (1
child), the CT genotype — 70.0 % (7 children), the TT
genotype — 20.0 % (2 children), the prevalence of the
C allele was 45.0 %, and the T allele — 55.0 %. In chil-
dren without bronchial hyperreactivity, the following
frequencies of genotypes and alleles of the polymor-
phic marker of Vall6Ala-SOD2 gene were detected:
CC genotype — 25.0 % (2 children), CT genotype —
50.0 % (4 children), TT genotype — 25.0 % (2 chil-
dren), the prevalence of the C allele was 50.0 %, the T
allele — 50.0 % (Table 2).

Comparative analysis showed that the presence of
bronchial hyperreactivity compared to its absence in
children — residents of the RCA took place, a tendency
to a decrease in the frequency of occurrence of the CC
genotype (10.0 % and 25.0 %, p > 0.05) to an increase in
the frequency of occurrence of the CT genotype (70.0 %
and 50.0 %, p > 0.05) and to a decrease in the frequen-
cy of the TT genotype (20.0 % and 25.0 %, p > 0.05), the
prevalence of the Callele tended to decrease (45.0 % and
50.0 %, p > 0.05), and the T allele tended to increase
(55.0 % and 50.0 %, p > 0.05) (Table 2).

An analysis of the distribution of genotypes and alle-
les of the polymorphic marker of Vall16Ala-SOD2 gene
was carried out in 24 children exposed to stressful life
events during the wartime period (Group II), in the
presence (in 14 children) or absence (in 10 children)
of bronchial hyperreactivity (Table 2). It was estab-
lished that in children of group II, in whom bronchial
hyperreactivity was detected, the frequency of the CC
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Ta6nuua 2

Yacrora reHoTunis Ta anenie nonimopcHoro mapkepa Val16Ala rena SOD2 y pitent — mewkaHuis P3T (I rpyna)
Ta AiTei, AKi 3a3HaNU CTPECOBUX XKMTTEBUX NOAiN Y nepiop BoeHHoro yacy (II rpyna), aki He manu naronorii
OpoHxiB Ta JiereHiB B 3aNeXXHOCTi Big HaABHOCTI, a6o BigcyTHOCTI 6poHXianbHOT rineppeakTUBHOCTI

Table 2

Frequency of genotypes and alleles of the polymorphic marker of Val16Ala-SOD2 gene in children - residents
of the RCA (Group I) and children exposed to stressful life events during the wartime period (Group II), who
did not have pathology of the bronchi and lung pathology, depending on the presence or absence of bronchial
hyperreactivity

I rpyna / Group |

3 OpoHXianbHOI0
rineppeaxkTMBHOCTIO

Il rpyna / Group Il

3 OpoHXianbHOI0
rineppeaxkTMBHOCTIO

FeHotunu / aneni 0e3 GpoHxianbHOT

rineppeakTMBHOCTI

6e3 OpoHxianbHoOT
rineppeakTMBHOCTI

with bronchial with no bronchial with bronchial with no bronchial
Genotypes / alleles hyperreactivity hyperreactivity hyperreactivity hyperreactivity
N=10 N=8 N=14 N=10

abc. /n % abc. /n % abc. /n % abc. /n %

cc 1 10,0 2 25,5 2 14,3 3 30,0

cT 7 70,0 4 50,0 9 64,3 5 50,0

T 2 20,0 2 25,0 3 21,4 2 20,0

Anens C/ Callele 9 45,0 8 50,0 13 46,4 11 55,0
Anenb T/ Tallele 11 55,0 8 50,0 15 53,6 9 45,0

na — 14,3 % (2 nutuna), CT-renoruny — 64,3 %
(9 mireit), TT-renotuny — 21,4 % (3 nUTUHMN), PO3-
nosciomxkenicts C-anenst — 46,4 %, T-anenst — 53,6 %.
V piteii 3 BiICYTHICTIO OpOHXiaJbHOI TileppeakTHUB-
HOCTi BUSBJICHO TaKi 4YaCTOTWM T€HOTMIIIB i ajieiB:
CC-renorunn — 30,0 % (3 mutunm), CT-reHOTUIT —
50,0 % (4 nutunn), TT-renorun — 20,0 % (2 nuTtu-
HK), po3noBciomkeHictb C-anenst — 55,0 %, T-anens —
45,0 % (tabmn. 2).

IMopiBHSIbHUIT aHaMi3 MoKa3aB, 1110 3a HasBHOCTI
OpoHXiaJlbHOI TiMeppeakTUBHOCTI B MOPiBHSHHI 3 11
BIJCYTHICTIO Y JiTel, sIKi 3a3HAJIM BILUIMBY CTPECOBUX
XKUTTEBUX MOJiN y Iepioa BOEHHOTO Yacy, MaJjla Miclie
TEHIEHIIisl 10 3HM>KEHHS YaCTOTH 3YCTPidaIbHOCTI Ie-
notuny CC (14,3 % i 30,0 %, p > 0,05), 10 migBUIIEH-
Hs1 yactotu reHotuny CT (64,3 % i 50,0 %, p > 0,05)
ta renoruny 77 (21,4 % 1 20,0 %, p > 0,05), 1o 3HU-
JKeHHS po3noBciomkeHocTi anens C (46,4 % 1 55,0 %,
p > 0,05), Ta TeHaeHLiO 0 MiaBUIIEHHS anens T
(53,6 %145,0 %, p > 0,05) (Tabx. 2).

TakuM yMHOM, JOCIHIiIXKEHHS PO3MOALIY T€HOTUIIIB
Ta aneniB moxiMopdHoro mapkepa Vall6Ala reHa
SOD y niteit — memkanuis P3T (I rpyna) ta nireit,
SIKi 3a3Hajli CTPECOBUX KUTTEBUX MOMAIN y mepion
BoeHHoro vacy (Il rpyma), BusiBuiio B 000X rpymax y
0ci0 3 HasIBHICTIO OpOHXiaJIbHOI TiMmeppeakTUBHOCTI
MOPiBHSHO 3 0CO0aMM 3 ii BiICYTHICTIO TEHAEHLIiIO 10
3HIKeHHST 9acToTu reHotuny CC, IO MimBUIIEHHS
yactot reHoturty CT ta TT, TeHAEHIIiI0 10 3HUKEH-
Hs1 yacToTH ajiefist C i 10 MiABUIEHHS PO3ITOBCIOIXKE-

genotype was 14.3 % (2 children), the CT genotype
was 64.3 % (9 children), the TT genotype was 21.4 %
(3 children), the prevalence of the C allele was 46.4 %,
and the T allele was 53.6 %. In children without
bronchial hyperreactivity, the following frequencies of
genotypes and alleles were identified: CC genotype —
30.0 % (3 children), CT genotype — 50.0 % (4 chil-
dren), 7T genotype — 20.0 % (2 children), prevalence
of C allele — 55.0 %, T allele — 45.0 % (Table 2).

Comparative analysis showed that in the presence of
bronchial hyperreactivity compared to its absence in
children exposed to stressful life events during the
wartime period, there was a tendency to a decrease in
the frequency of the CC genotype (14.3 % and 30.0 %,
p > 0.05), an increase in the frequency of the C7T geno-
type (64.3 % and 50.0 %, p > 0.05) and the 7T genotype
(21.4 % and 20.0 %, p > 0.05), a decrease in the preva-
lence of the C allele (46.4 % and 55.0 %, p > 0.05), and
a tendency to an increase in the T allele (53.6 % and
45.0 %, p > 0.05) (Table 2).

Thus, the study of the distribution of genotypes and
alleles of the polymorphic marker Vall6Ala-SOD
gene in children — residents of the RCA (Group I)
and children exposed to stressful life events during the
wartime period (Group II) revealed in both groups in
individuals with bronchial hyperreactivity compared
to individuals without it a tendency to a decrease in
the frequency of the CC genotype, an increase in the
frequency of the C7T and 7T genotypes, a tendency to
a decrease in the C allele and an increase in the preva-
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HocrTi anens T. Sk cepen niteit — MmemkaniiB P3T, tak
i miTeii, gKi 3a3HaJM CTPECOBUX KUTTEBUX MOMAIN y
nepiog BoeHHOTO 4acy, y CT-TeTepOo3nroT IT0JIiMOop-
dizmy Vall6Ala rena SOD cnoctepirajiacst TeHIEHLIiS
JIO TIABMIIIEHHS YaCTOTU OpOHXiaJlbHOI TileppeaKkTB-
HOCTI B mopiBHSIHHI 3 CC-TOMO3UTOTaMMU.

OtpuMaHi HaMW JaHi MOXYTb 3HAXOIUTU TIEBHE
MiATBEpIKEHHS Yy TOBIZOMJICGHHSIX PSIIY IOCHTiTHUKIB.
3a ganumu A.B. TlomoHukoBa i cmiBaBT [8] moJti-
MopdisM Vall6Ala rena SOD XapaKTepU3yETbCS aMi-
HOKMCJIOTHUMM 3MiHAMU B CUTHAJIbHIM 4acTUHI memn-
tuny. PepMeHT, SIKUii KOAYEThCS JAHUM BapiaHTOM,
BiIpi3HSIETbCS 3HUXKEHHAM akTUBHOCTI Ha 30—40 %.
3a noBimomieHHIM [2], mpu OpoHXialibHii acTMi (BA)
BU3HAYCHO 3HIDKEHHS aKTUBHOCTI SOD-2. 3a crocrte-
pexeHHssM B.B. Cunenko [5] retepo3urotHi myraiii
dparmentiB JIHK, 1o BinnmoBigatoTh 3a GyHKIIiOHATb-
HUil crad SOD-2, € TIPOrHOCTUYHO HECIIPUSTIUBAMU
daxTopamMu, TIpeINKTOPaMH OiTBIIT YaCTOTO PO3BUTKY
pecnipatopHux 3axBopioBaHb (I'PBI, rocrpux 6poH-
XiTiB).

3rigHo 3 pe3yabratamu gociaigxkeHs [20] renotun 77
SOD-2 31a49HO 30i/MbIITyE PU3MK ACTIpecii Ta IICUX0-
JIOTIYHOTO CTpecy He3aJIeXkKHO BiJ cTaTi, BiKy, Iore-
peIHiX 3aXBOPIOBaHb i MOKa3HUKIB 3M0poB’s. Ha qym-
Ky aBTOPIB, IIe MOX€ PO3IVISIIATUCS SIK ITiATBEPIKCHHS
rinoTe3u mpo Te, 110 F’eHeTUYHO iHAyKOBaHUM nucba-
JIAaHC CYNEePOKCUAIUCMYTa31 MOXKe OYTU OB’ sI3aHUI 3
MiIBUILEHUM PU3UKOM JETpecii Ta MCHUXOJOTiYHOIO
ctpecy. B medgkux moBigomsieHHsX [21—23] HamaHa
iH(opMalIisT TTPO B3aEMO3B’SI30K MiX ITCUXOJIOTIYHUM
CTpecoM, CTpec-iHAYKOBAaHMMM peakilisiMU pecIiipa-
TOpHOi cuctemu i bA y miteit. OkpeMi TOCTiIKEeHHS
NPUCBIYEHI BU3HAYEHHIO B3a€EMO3B’SI3KiB IICUXO-
JIOTIYHUX po3JamiB i (PYHKIIOHAILHUX pPO3JamiB
pecnipaTOpHOI CUCTeMU Yy AiTel i mopociaux [23—26].

BUCHOBKU

1. I1pu mocnimKeHHi TEHOTUITIB Ta ajiejliB MoaiMopd-
Horo Mmapkepa Vall6Ala-SODZ2 reHa CyrepOKCHIINC-
MyTasu y aiteit — memkanuiB P3T Ta miteit, siki 3a3Ha-
JIN BIUIMBY CTPECOBHUX KMTTEBUX IIONill y Iiepion
BOEHHOIO Yacy He BUSIBJIEHO JOCTOBIpHUX BiAMiHHOC-
Teil MiX MOKa3HUKAMU YaCTOTHOTO PO3MOJily TeHO-
TUTIIB Ta aJleJliB y MOPiBHSIHHI 3 pepepeHTHUMU 3HA-
YEeHHSIMM ITOKA3HUKIB KOHTPOJIBHOI I'PyIU, SIKY CKJIa-
JIV TIpaKTUYHO 300poBi MemKaHIli Cepenaboro Cxomy.
2. V piteii — memkaHuiB P3T Ta nmiteit, ki 3a3Hanu
BIUIMBY CTPECOBHUX KUTTEBUX TMOJii1 Y TIepio; BOEHHO-
TO Yacy, He BUSIBJICHO CYTTEBMX BiIMiHHOCTEI 4aCTOT-
Horo po3noxiny aneniB C i T moxiMopdHOro Mapkepa
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lence of the T allele. Both among children — resi-
dents of the RCA and children exposed to stressful
life events during the wartime period, a tendency to
an increase in the frequency of bronchial hyperreac-
tivity was observed in CT heterozygotes of the
Vall6Ala-SOD gene polymorphism compared to CC
homozygotes.

The data we obtained may be confirmed by reports
from a number of researchers. According to A.V.
Polonikov et al. [8], the Vall6Ala-SOD gene poly-
morphism is characterized by amino acid changes in
the signal portion of the peptide. The enzyme
encoded by this variant is characterized by a 30-40 %
decrease in activity by 30—40 %. According to [2], a
decrease in SOD-2 activity was determined in
bronchial asthma (BA). According to the observa-
tions of V.V. Sinenko [5], heterozygous mutations of
DNA fragments responsible for the functional state
of SOD-2 are prognostically unfavorable factors,
predictors of more frequent development of respira-
tory diseases (ARVI, acute bronchitis).

According to research results [20], the 77T SOD-2
genotype significantly increases the risk of depres-
sion and psychological stress regardless of gender,
age, previous diseases and health indicators.
According to the authors, this can be seen as support
for the hypothesis that genetically induced superox-
ide dismutase imbalance may be associated with an
increased risk of depression and psychological stress.
Some reports [21-23] provide information on the
relationship between psychological stress, stress-
induced respiratory responses of the respiratory sys-
tem and BA in children. Some studies are devoted to
determining the relationship between psychological
disorders and functional disorders of the respiratory
system in children and adults [23-26].

CONCLUSIONS

1. When studying the genotypes and alleles of the
polymorphic marker of Vall16Ala-SODZ2 gene in chil-
dren — residents of the RCA and children exposed to
stressful life events during the wartime period, no
significant differences were found between the indi-
cators of the frequency distribution of genotypes and
alleles in comparison with the reference values of the
indicators of the control group that consisted of
practically healthy residents of the Middle East.

2. In children — residents of the RCA and children
exposed to stressful life events during the wartime
period, no significant differences were found in the
frequency distribution of the C and T alleles of the
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Val16Ala-SOD2 rena cynepoKCUIIMCMYTa3| B ITOPiB-
HSTHHI 3 iHIIMMU TIpeACTaBHUKAMU €BPOIICOiAHOI pa-
cn (MUTOBLI, (piHM, HIMIII).

3. Cepen niteit — memkaH1iB P3T mopiBHSIHO 3 IiTh-
MM, SIKi 3a3HaJIM BIJIUBY CTPECOBUX XKUTTEBUX IO
y MepioJi BOEHHOTO 4acy, CliocTepirajacsl TeHIEeHILis
JI0 3HUXKEHHSI 4aCTOTU 3yCTPivajabHOCTI TOMO3UIOT 3
reHotunoM CC i g0 MmiaBUIIIEHHS YaCTOTH 3yCTpidaib-
HOCTIi TeTepo3urot 3 reHoturiom CT.

4. Cepen niteit — mewukanuiB P3T i giteit, ski 3a3Ha-
JIM BIUIMBY CTPECOBHUX XXUTTEBUX MOMAIN Yy TMepion
BoeHHOro 4yacy, y CT reTepo3uror mnojimopdizMma
Vall6Ala-SOD2 teHa cynepOKCUIIMCMYTa3u CIIOC-
Tepirajacsl TEHACHLIS A0 MiABUIIEHHSI 4YacCTOTHU
OpOHXiaJIbHOI TiNeppeakTUBHOCTI B IOPIBHSHHI 3
CC-romMo3uroTamu.

5. AHaJti3 4aCTOTHOTO PO3MOIiTy ajeJIbHUX BapiaHTiB
noniMopdismy Vall6Ala-SOD2 y niteil — MeIlIKaHIliB
P3T Tta miteit, saKi 3a3HamM BIUIMBY CTPECOBUX
JKUTTEBUX TOJii1 y MepioJ BOEHHOTO Yacy, BU3HAUMB,
110 32 HasIBHOCTi OpOHXiaJIbHOI TilleppeakTUBHOCTI
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Vall6Ala-SOD2 gene polymorphic marker compared
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3. Among children residents of the RCA, compared to
children exposed to stressful life events during the
wartime, there was a tendency toward a decrease in
the frequency of homozygotes with the CC genotype
and an increase in the frequency of heterozygotes
with the CT genotype.
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