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ITOJIIMOP®I3M C-262T TEHA KATAJIA3U 1 3SMIHU
BEHTWIALIIMHOI CITPOMOXHOCTI JIETEHIB Y JITEM —
MEIIKAHIIIB PAIIIOAKTUBHO 3ABPYJIHEHUX TEPUTOPI

MeTta: BM3HauyeHHs acouiauii nonimopdisamy C-262T reHa KaTanasu 3 HasBHiICTIO GPOHXiaNbHOT rineppeakTUBHOCTI Y
AiTel, AKi MeWKalTb Ha PaaioakTMBHO 3a0pyAHEHUX TepUTOPiAX.
Marepianu Ta meToau. O6CTEXEHT AiTU WKINBHOTO BiKY — MelWKaHLi pagioakTMBHO 3abpyaHeHnx Teputopin (P3T), aki
He Manu KNiHiYHMX O3HaK natonorii opraHiB AuxaHHaA. [eneuidHuit nonimopdism C-262T reHa katanasm (CAT)
OOCNIMXKYBann B MOJEKYNAPHO-TeHeTUYHin nabopatopii [epxaBHoro 3aknagy «PedepeHT-UeHTp 3 MoneKkynsapHoi
piarHoctukn MO3 YkpaiHuy». BusHaueHHs nonimopdHoro BapiaHnTy C-262T 3a reHOM KaTanasu NpPOBOAWAMN LWAAXOM
nonimepasHoi naHuytorosoi peakuii (MJIP) 3a gonomoroto cneundivHNX ONIrOHYKNEOTUAHUX MpaWMepiB 3 HACTYNHUM
aHanizom nonimopdismy LOBXKUH pecTpukUinHux dparmenTis (MAP®). Monimopdiszm C-262T reqa CAT y piteit — mew-
kaHuiB P3T nopiBHiOBanu 3 TakuMm y pedepeHTHii rpyni npakTUMYyHO 3[0poBUX 0Ci6. [locnimKeHHs BeHTUNALiAHOT
CMPOMOXKHOCTI IereHiB NPOBOAMIN METOAOM KOMN'I0TEPHOT cnipoMeTpii 3a AaHUMM aHani3y netni «noTik-06'em». [ns
BUABIEHHSA PaHHiX 3MiH BEHTUNALiHOT CTPOMOXKHOCTI iereHiB — OpOHXianbHOT rineppeakTUBHOCTI BUKOPUCTOBYBaNM
thapmakonoriyHy iHransauinHy npoby 3 GpOHXOPO3LWMPIOBANLHUM NPEenapaToM, Wo BMIMBAE Ha [.-afpeHepriyHi pe-
LLenTopK NereHis.
Pe3ynbratu. MopiBHANBHKI aHaNi3 NOKa3aB, IO 3a HAABHOCTI OPOHXiaNbHOT rineppeakTUBHOCTI y AiTel — MeWKaHLiB
P3T vacTiwe 3yctpiyaBca reHotun CT, HiX y fiTeit 6e3 GpoHxianbHOT rineppeakTUBHOCTI, a Yactota reHotuny CC,
BignoBigHO Oyna 3HMKEHOW. Mana Micle TeHAEHLis 00 3HUKEHHS YyacToTu reHotuny TT. AHani3 nokasHMKiB YacToT-
HOro po3noAiny anenbHux BapiaHtis nonimopdizmy C-2627 reHa CAT y piteit — mewkaHuis P3T Bu3Haums, wo 3a HasBs-
HOCTI OPOHXiaNbHOT rineppeakTUBHOCTI CMocTepiranaca TeHAeHLis [0 NifBUWEHHS YacTOTK 3ycTpivyanbHocTi anens T
1 BIANOBiAHO A0 3HMKEHHSA YacToTM 3ycTpivanbHocTi anens C.
BucHoBKK. Takum yuHoM, cepep piteit — mewkaHuis P3T y CT-retepo3urot nonimopdismy C-262T reHa CAT 6poHXi-
afbHa rineppeakTUBHiCTb 3ycTpiyanacs BiporigHo vacTiwe, Hix y CC-romo3uroT. 3a HasBHOCTI GpoHXianbHOT rinep-
PeaKTUBHOCTI cnocTepiranacs TeHAEHUis [0 NiABUWEHHS YacTOTW 3ycTpivanbHoCTi anena T 1 BiANOBIAHO A0 3HUMXKEH-
Ha anens C.
KniouoBi cnoBa: aitu, pafioakTMBHO 3abpynHeHi TepuTopii, OpoHxianbHa rineppeakTUBHiCTb, noniMopdism C-262T
reHa karanasu.
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CATALASE C-262T GENE POLYMORPHISM AND CHANGES IN
VENTILATION LUNG CAPACITY IN CHILDREN-RESIDENTS OF
RADIOACTIVELY CONTAMINATED TERRITORIES

Objective: to determine the association of catalase C-262T gene polymorphism with the presence of bronchial hyper-
reactivity in children living in radioactively contaminated territories.
Materials and methods. There were examined school-age children-residents of radioactively contaminated territo-
ries (RCT), who did not have clinical signs of respiratory pathology. Catalase (CAT) C-262T gene deletion polymor-
phism was studied in the molecular genetic laboratory of the State Institution «Reference Center for Molecular
Diagnostic of Public Health Ministry of Ukraine». Determination of the polymorphic variant by the catalase C-262T
gene was performed by Polymerase Chain Reaction (PCR) using specific oligonucleotide primers, followed by
Restriction Fragment Length Polymorphism (RFLP) analysis. The CAT C-262T gene polymorphism in children living in
RCT was compared with that in the reference group of practically healthy individuals. Ventilation lung capacity was
performed by computer spirometry according to the analysis of the loop «the flow-volume». A pharmacological
inhalation test with a bronchodilator that acts on B.-adrenergic receptors of the lungs was used to detect early
changes in the ventilatory capacity of the lungs — bronchial hyperreactivity.
Results. Comparative analysis showed that in the presence of bronchial hyperreactivity in children living in RCT, the
CT genotype was more common than in children without bronchial hyperreactivity, and the frequency of the CC geno-
type was correspondingly reduced. There was a trend towards a decrease in the frequency of the TT genotype. An
analysis of the frequency distribution of allelic variants of the CAT C-262T gene polymorphism in children living in
the RCT revealed a tendency to increase in the frequency of the T-allele and according to the decrease in the fre-
quency of C-allele in the presence of bronchial hyperreactivity.
Conclusions. Thus, among children living in RCT, CT-homozygotes of CAT C-262T gene polymorphism had bronchial
hyperreactivity probably more often than CC-heterozygotes. In the presence of bronchial hyperreactivity, there was
a trend towards an increase in the frequency of the T-allele and, accordingly, a decrease in the frequency of the C-
allele.
Key words: children, radioactively contaminated areas, bronchial hyperreactivity, catalase C-262T gene polymor-
phism.
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BCTYII
Hatenep BcTaHOBJIEHO, 1110 €Ti0JIOris i maToreHe3 OpoH-
XOOOCTPYKTUBHMX 3aXBOPIOBaHb BU3HAYAIOTHCSI CKIIAll-
HOIO B3aEMOJII€I0 TEHETUYHUX OCOOIMBOCTEN 1 HECTIpU-
SITJIMBUX YMHHUKIB HAaBKOJUIIHbOrO cepenoBuiia. Cy-
YacHi JTOCTiIKEHHS 30cepe/’keHi Ha BUBUEHHI MOJIEKY-
JIIPHUX i TEHETUIHUX OCHOB CITaJIKOBOI CXMJIBHOCTI Ta
MOJISITal0OTh Y BUBHAYEHHI POJIi TIEBHUX T'€HiB i (pepMeH-
TiB, KOJOBaHWX HUMM, B IaTOreHe3i OPOHXOOOCTPYK-
TUBHUX 3aXBOpIOBaHb [1—3].

3a cydaCHUMMU YSIBJICHHSIMU pajialliiiHe ypaXkeHHS op-
raHiamy B Jiala3oHi MalMX J03 PO3IJISIAAETHCS SIK OJUH
3 BU/iB OKMCJTIOBAJILHOTO CTPECY, a aKTUBAllisl BiIbHOpa-
nuKaibHoro okucieHHs (BPO) po3risimaeTbes sIK Tep-

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

INTRODUCTION
At present, it is established that the etiology and
pathogenesis between bronchoobstructive diseases
are determined by the complex interaction of
genetic features and adverse environmental factors.
Modern research is focused on studying the molec-
ular and genetic basis of hereditary predisposition,
and consists in determining the role of certain
genes and enzymes encoded by them in the patho-
genesis of obstructive bronchial diseases [1—3].
According to modern concepts, radiation dam-
age of the body in the range of low doses is consid-
ered as one of the types of oxidative stress (OS),
and the activation of free radical oxidation (FRO)
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BUHHA JIaHKa cTpecy [4]. 3a maHMMM psITy aBTOPiB,
MpoleC BiITBHOPAAUKAIBHOTO OKUCIEHHS, Bifirpae
BaXXJIMBY POJIb ¥ MOPYILICHHSIX CTPYKTYpH Ta (ByHKIIil
JlereHeBO1 TKaHMHU. JlocmimkeHHsS cypdaKTaHTHOI
cuctemu i npoueciB BPO B ekcieprMeHTi Ta KJiHilli
CBiYaTh Mpo Te, IO MPU TOCTPOMY i XpPOHIYHOMY OIT-
POMIiHEHHI crocTepirajaocsl MiABUIIEHHSI PiBHS MpPO-
JIYKTiB riepekrcHoro okuciaeHHs ninigis (ITOJI). Bia-
Mivanmcs $a3oBi 3MiHU aHTUOKCUJIAHTHOI CHUCTEMU:
SIK MABUILEHHS, TaK i 3HXKEHHS 11 akTUBHOCTI [5, 6].

¥V Oyab-sKilt KJIiTMHI OpraHi3My MOCTiHHO iCHYIOTb
YMOBHU 151 peanizauii mpoueciB BPO, o6ymoBieHi Ha-
SIBHICTIO CyOCTpaTiB (3KUPHOKHUCIOTHI 3aJIMIIKU
ainigis, COOH — rpynu 6iikKiB i aMiHOKHKCIIOT), a Ta-
KOX iHiIliaTOpiB Ta KaTayli3aTopiB — aKTUBHUX (HOPM
kucHio (ADK) Ta ioHiB MeTalliB ITlepeMiHHOI BaJleHT-
HocTi. B Toii xxe yac B HopMmi BMicT npoaykTiB BPO He-
BEJIMKUWA, 110 JOCITAEThCS iICHYBaHHSIM B OpraHi3Mi
MOCTIIHO (PYHKIIIOHYIOUOTO KOMIUIEKCY OiOJIOTiYHMX
MeXaHi3MiB €HIOI€HHOI CUCTeMU aHTMOKCHUIAHTHOIO
3axucty (AO3) [7-9]. Cuctema AO3 oOMeXKye mpolie-
cu BPO niniaiB i 6i1KiB MpakTUYHO y BCiX Oro JaHKax
1 MiATpUMYE 11i peakliil Ha BiTHOCHO MOCTiAHOMY PiBHi.
CyBopa pernaMeHTauis peakiii BPO 3abe3neuyeTbes
TMOTOKeHUM (DYHKIIIOHYBAaHHSIM (PepMEHTATUBHUX i
HedepMEHTAaTUBHUX JIAHOK CHIOT€HHOI CHUCTEeMU
AO3, sika KOHTpoJIo€ B opraHi3mi piBeHb ADK, Bijib-
HUX paguKadiB i MoOJeKyJaspHUX TpoaykTiB BPO
JininiB i 6inkiB [10—12]. EnemenTamMmu epMeHTaTHUB-
HOI JJaHKU eHaoreHHoi cucteMu AO3 € cynepokcui-
IMCMyTa3a, Karajasa, IJyTaTiOHIIepoKcuaas3a, IJIy-
TaTioHpeayKTasa, TayTaTioHTpaHcdepasa, sIKi BIUIMBa-
IOTh Ha MOYATKOBY CTallil0 BiIbHOPAAUKAIBHOTO MPO-
necy, perymooun BMicT ADK.

Binomo, mo antmokcmpmantHa cucrtemMa (AOC)
BKJIIOUA€E y ceOe BeJIUKY KiIbKiCTh JJAHOK PEryIioBaH-
H$1, aJIe TEHETUYHO JE€TEPMiHOBAaHUMU € CaMe€ aHTHOK-
CUIAHTHI (DEPMEHTH, SIKi XapaKTePU3YIOThCS MixKiHIN-
BilyaJIbHUMM BiIMiHHOCTSIMM B aKTUBHOCTI Ta €KC-
npecii 3aBASIKM HaIBHOCTI B CTPYKTYpi iXHiX TeHiB
(byHKIIIOHATLHO HEPiBHOILIHHUX MOJIMOPMOHUX aye-
JiB. HagasHicts JITHK-nonaiMopdi3miB reHiB hepMeH-
TiB AOC poOUTh KOXHY JTIOANHY YHIKAJTbHOIO CTOCOB-
HO peryJjsiii aHTMOKCUIAHTHOTO CTaTyCy i CTYIeHs
aktuBHOCTI BPO, hakTMuHO BM3HAYalouM iHAWBIIY-
aJIbHY CTilKiCTh 200 YYTAMBICTh A0 MOLIKOIKYHOYOI il
OKCHUJIaHTiB HABKOJIMIIIHBOTO CEpPEeIOBUILA i POZBUTKY
MaTOJIOTiYHKX MPOIIECiB, 30KpemMa y jereHsix [9, 10].

Karamaza (CAT) — oauH 3 OCHOBHUX (PEPMEHTIB
pyitnyBanHsg A@K. [eH KaTama3y po3TallloBaHUiI Ha
xpomocomi 11 i ckmamaeTbes 3 13 ek3oHiB. Bimomo

is considered as the primary link of stress [4].
According to some authors, the process of free radi-
cal oxidation plays an important role in disrupting
the structure and function of the lung tissue. Studies
of the surfactant system and FRO processes in the
experiment and clinic show that an increase in the
level of lipid peroxidation (LPO) products is
observed during acute and chronic exposure. Phase
changes of the antioxidant system were noted: both
an increase and a decrease of its activity [3, 6].

In any cell of the body, there are always conditions
for the implementation of FRO processes, which are
due to the presence of substrates (fatty acid residues of
lipids, COOH-groups of proteins and amino acids), as
well as initiators and catalysts — reactive oxygen
species (ROS) and variable valence metal ions. At the
same time, normally, the content of FRO products is
low, which is achieved by the existence of a constantly
functioning complex of biological mechanisms of
the endogenous antioxidant defense system in the
body [7—9]. The antioxidant defense (AOD) system
limits the FRO processes of lipids and proteins practi-
cally in all its parts and maintains these reactions at a
relatively constant level. Strict regulation of the FRO
response is ensured by the coordinated functioning of
the enzymatic and non-enzymatic components of the
endogenous AOD system, which controls the level of
ROS, free radicals and molecular FRO products of
lipids and proteins in the body [10—12]. The elements
of the enzymatic link of the endogenous AOD system
are superoxide dismutase, catalase, glutathione perox-
idase, glutathione reductase, glutathione transferase,
which affect the initial stage of the free radical process
by regulating the content of ROS.

It is known that the antioxidant system includes a
large number of regulatory links, but antioxidant
enzymes are genetically determined, and character-
ized by interindividual differences in activity and
expression due to the presence of functionally
unequal polymorphic alleles in their gene structure.
The presence of DNA polymorphisms of enzyme
genes in the antioxidant system makes each person
unique in relation to the regulation of antioxidant
status and degree of FRO activity, in fact, determin-
ing the individual resistance or sensitivity to the
damaging effect of environmental oxidants and the
development of pathological processes, particularly
in the lungs [9, 10].

Catalase (CAT) is one of the main enzymes for the
destruction of ROS. The catalase gene is located on
chromosome 11 and consists of 13 exons. Several
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JIeKilibKa ajieJIbHUX BapiaHTiB LIbOrO reHa, acolliiioBa-
HUX 31 3HUKEHHSIM KaTaJliTUdHOI aKTUBHOCTI (pepMeHTa.
Oco0mmBoi yBaru 3aciyroBye monimopdizm C-262T y
MPOMOTOPHI JiJsSHIII TeHa KaTana3u. JlaHa HyKJIeoTU I~
Ha 3aMiHa MPU3BOIUTH 10 3HMKEHHS eKCIIpecii reHa Ka-
tanasu [11-13].

CAT gaBnge co000 TMEpOKCUCOMHUI (PepMEeHT, 110
KaTaJjliye HeHlTpaJsi3alilo MepoKCUIy BOTHIO IO MOJie-
KyJisspHOro KucHIO i Boau [11—13]. depmeHT € XpoMmo-
OpOTEIHOM 3 MOJIEKYJSIpHOIO Macow 24k/la, saxuit
CKJIaJa€eThCsl 3 YOTUPbOX cyOoauHulb. PazoM 3 cyre-
POKCUANMCMYTa3010 Ta IIyTaTiOHIIEPOKCHUIA3010 KaTa-
Jlaza 3aXUIIA€ KJIITUHHU Bil OKMCIIIOBaJbHOTO CTpECY,
CIIPUYMHEHOTO HaAMiIpHUM HaKOIIMYEHHSIM TiIporep-
OKCH/IiB.

BusznauenHsaM podi mosiMopdizMy reHa KaTtangasu y
PO3BUTKY OPOHXOJIEreHeBOI MaTOJIOril MPUCBIYEHI JIUIIe
okpemi mnosigomyieHHs [10, 14], Taki mOCHiIKEHHS Y
JiTeld — MELIKaHLiB pagioaKTUBHO 3a0pyqHEHUX TepU-
TOpili HEe TIPOBOAMINCS.

OnHuM i3 paHHIX ITPOSIBIB MATOJIOTil 3 00KY OpraHiB Iu-
XaHHS y JiTei, SIKi MeIIKaIOTh 32 yMOB TPUBAJIOr0O HAIXOA -
xkeHHsa 'Y’Cs 1o oprafismy, MOXXHa BBaXaTy OpOHXiaIbHY
rineppeakTUBHICTb — HecTelM(iuHy peakiiiro GpoHXoIe-
TE€HEeBOI CUCTEMM Ha Pi3HOTO TUIMY MOAPA3HUKU (ITPOAYK-
THU iIHTEHCU(IKOBAHOIO BiTbHOPAAMKAIBHOIO OKUCICHHS
B OpraHax JUXaHHs, XiMiYHi pe4OBUHU TOIIO). 3 1€l TOU-
KU 30py OCOOJIMBUM IHTEPEC CTAHOBUTD BUSIBJICHHSI YaCTO-
TH OpoHXocma3My (OpOHXiaJIbHOI TileppeakTUBHOCTI), SIK
MPOBiIHOI O3HAKM, 110 XapaKTEPU3YE paHHI TOPYLICHHS
BEHTWIALIIHOI CIIPOMOXKHOCTI JiereHiB [ 15, 16].

META JOCJIIJIZKEHHA

Busnauenns acomiatrii moixiMopdismy C-2627T reHa Ka-
Tajia3y 3 HasIBHICTIO OpOHXiaJIbHOI TineppeakKTUBHOCTI Y
JiTel, sKi MeIIKaloTh Ha pagioaKTMBHO 3a0pyIHEHUX
TEPUTOPIsIX.

MATEPIAJIN TA METOJIH

Heneuiiinunii mojiMopdizm C-262T reHa KaTajiasu
JOCJiIKYBaIl B MOJEKYJISIPHO-TeHETUYHII JabopaTopii
HepxxaBHoro 3axkiany «PedepeHT-LeHTp 3 MOJIEKYJIsSIp-
Hoi giarHocTuk M O3 Ykpainm».

O06cTexeHo 44 TUTUHU WKiJbHOTO Biky (Bim 10 mo 17
pokiB). Bci mitu mocTiliHO (3 MOMEHTY HapOIKEHHS)
MPOXMWBAJINA Ha padioaKTUBHO 3a0pyIHEHUX TEPUTOPISIX
(P3T) Hapognupkoro, OBpynpkoro, OJeBCbKOro Ta
KopocTteHncbkoro paiioHiB 2ZKutomupcbkoi o61acTi 31
iJbHICTIO 3a0pynHeHHs rpyHTiB 'Cs Bim 185 mo
555 xkbk/m?. Bwmict "'Cs B opraHi3Mi JiTeil KOJIMBaBCS
Bin 74 no 8806 bk.

b 344

allelic variants of this gene are known to be associ-
ated with decrease in the catalytic activity of the
enzyme. The C-262T polymorphism in the pro-
moter region of the catalase gene deserves special
attention. This nucleotide substitution leads to a
decrease in catalase gene expression [11—13].

CAT is a peroxisomal enzyme which catalyzes
the neutralization of hydrogen peroxide to
molecular oxygen and water [11—13]. The enzy-
me is a chromoprotein with a molecular mass of
24 kDa, which consists of four subunits. Together
with superoxide dismutase and glutathione per-
oxidase, catalase protects the cells from OS cau-
sed by unprofitable accumulation of hydro-
peroxides.

Only separate reports [ 10, 14] are devoted to deter-
mining the role of catalase gene polymorphism in
the development of bronchopulmonary pathology;
such studies have not been performed in children
living in radioactively contaminated territories.

As one of the early manifestations of respiratory
pathology in children living with prolonged intake
of '¥Cs in the body, bronchial hyperreactivity can
be considered — a nonspecific response of the
bronchopulmonary system to various types of irri-
tants (products of intensified free radical oxidation
in the respiratory tract, chemicals, etc.). From this
point of view, it is of particular interest to identify
the frequency of bronchospasm (bronchial hyper-
reactivity) as a leading sign which characterizes the
early impaired ventilatory lung capacity [15, 16].

OBJECTIVE

Determination of the association of catalase C-262T
gene polymorphism with the presence of bronchial
hyperreactivity in children living in radioactively
contaminated territories.

MATERIALS AND METHODS
The catalase C-262T gene deletion polymorphism
was studied in the molecular genetic laboratory of the
State Institution «Reference Center for Molecular
Diagnostic of Public Health Ministry of Ukraine».
There were examined 44 school-age children
(from 10 to 17 years old). All children permanent-
ly (since birth) lived in the radioactively contami-
nated territories (RCTs) of Narodychi, Ovruch,
Olevsky and Korosten districts of Zhytomyr region
with ""Cs density of soil contamination from 185
to 555 kBg/m?. The content of *’Cs in the body of
children ranged from 74 to 8806 Bq.
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Bci oGcTexkeHi aiTU He Maiu KJIiHiYHMX O3HAK IMaTo-
JIOTi1 OpraHiB AuxaHHS. Y HUX OyJU BUSIBICHI (PyHKIIIO-
HaJlbHi po3jaau 3 00KY IUIYHKOBO-KUIIKOBOIO TPaKTY,
XPOHIYHUI KOMITEHCOBAHMI TOH3UIIIT Ta Kapiec 3y0iB.

ITenomny JIHK mig mMoneKynasipHO-T€HETUYHOIO JI0-
CJIIIXKEHHST €KCTparyBajiv 3 BEHO3HOI KPOBi 3a IOTIOMO-
rolo KomepiiitHoro TecT-Habopy «Quick-DNA Mini
Prep Plus Kit» (Zymo Research), 3a mporokosiom «Bio-
logical Fluids & Cells».

Busnauenns rosximopdHoro Bapianty C-262T 3a TeHOM
CAT (rs1001179) mpoBomamiaMd NLISIXOM ITOCTAHOBKU
noJsiMepasHoi JlaHiorosoi peakiii (ITJIP) 3a nomomoroto
cneun@iyHUX OJIITOHYKJIEOTUAHUX MpaiimepiB (Meta-
bion) (tabs. 1) 3 HACTYMHUM aHaJli30M TOJdiIMOpdizmMy
JIOBXWH pectpukuiiiHux ¢parmenTis (ITJPD) [17, 18].

IJIP, 3 MeToro ammuticdikanii crnenucpiyHux ¢par-
MeHTiB CAT (C-262T), npoBOIWIN 3 BUKOPUCTAHHSIM
KoMepuiiiHoi TecT-cuctemMu «DreamTaq Green PCR
Master Mix» (Thermo Scientific) B Mikporpo0bipkax Ha
200 mxa1 «Optically Clear Flat Cap PCR Tubes» (SSIbio).

ITpomyxkTn amruticpikaliii reHiB MiaIsaraayd TiApoiTHI-
HOMY pO3IIEIUVIEHHIO 3a JOMOMOTOI0 €HIOHYKJIEa3u
pectpuxiii «Smal (10 U/uL)» (Thermo Scientific).

lipponiTuyHe po3lIerJieHHsS] €HIOHYKJIea30l0 PecT-
pukmii ninsHku reHa CAT (C-262T) mpoBomauiau B
MiKpOTEpPMOCTATi IPOTIroM 16 TOAMH 3a TeMmIlepaTypu
30 °C. OuiHKy TOBXWH PeCTPUKIIMHNX (pparMeHTIB TTPO-
BOJMJIM 1IUISIXOM MOPiBHSIHHS 3 MapKepoOM MOJIEKYJISIp-
Hoi Baru «GeneRuler 50 bp DNA Ladder» (Thermo
Scientific). 3o0paxeHHsT TejiB (ikcyBaaId B CHUCTEMi
renb-gokyMeHTanii «Micro DOC System with UV
Transilluminator Clear View» (Cleaver Scientific Ltd).
PesyabraTi iHTeprnpeTyBaiu BiAMOBIAHO 10 HAasIBHOCTI
abo BiICYTHOCTi peCTpMKLIiHHUX (pparMeHTiB 3 BiTOMOIO
MOJIEKYJISIPHOIO Baroio.

IMonimopdism C-262T rena CAT y niteit — MELIKaH1IiB
P3T mnopiBHIOBaNM 3 TakuM y pedepeHTHil rpymi 3 507
OpaKTUYHO 310POBUX 0Cid0 — MewkaH1iB Pocii [19].

JlocnigKeHHsT BEeHTUISILIAHOI CIIPOMOXKHOCTI JIET€HiB
MPOBOAMJIN METOAOM KOMIT IOTEPHOI CITipoOMeTpil 3a Ja-
HUMU aHaJli3y TeTJi «MOTiKk—00’€M» Ha MTHEBMOTaXOT-
padi aBTomaruzoBaHomy ITTA—1 BiTUM3HSIHOIO BUPOO-
HuurBa. BusHavanu ¢dopcoBaHy XUTTEBY €MHICTb Jie-
rediB (PXKEJ); mikoBy 00’€MHY WIBMIKICTb BUIUXY
(ITO1,,,); MakcUMaJIbHI 00’€MHI IIBUAKOCTI BUIUXY
BiamoBigHo 10 piBHIB 25, 501 75 % ®XKEJ — MO,
MOIllsy; MOILI;s; 06’eM ¢opcoBaHOrO BUAMXY 3a MEpP-
my cexkyHny (O®B)). AHazi3 MoKa3HUKIB MPOBOAWIN Y
BiicoTKax Big HajexHux. HanmexHi BeJIUYMHU TOKa3-
HUKIiB, a TaAKOX 1X CITiBBiIHOILIEHHS 3 BUMIPSIHUMM, aB-
TOMAaTHUYHO PO3PaXOBYBaJIUCS 3aJ€KHO Bijl cTaTi, BIKy Ta

All examined children had no clinical signs of
respiratory pathology. They were found to have
functional disorders of the gastrointestinal tract,
chronic compensated tonsillitis and dental caries.

Genomic DNA for molecular genetic research
was extracted from venous blood using a commer-
cial kit «Quick-DNA Mini Prep Plus Kit» (Zymo
Research), according to the «Biological Fluids &
Cells» protocol.

Determination of the C-262T polymorphic vari-
ant by the CAT gene (rs1001179) was carried out by
performing a polymerase chain reaction (PCR)
using specific oligonucleotide primers (Metabion)
(Table 1), followed by analysis of restriction frag-
ment length polymorphism (RFLP) [17, 18].

PCR was performed using a commercial test sys-
tem «DreamTaq Green PCR Master Mix» (Ther-
mo Scientific) in 200 pL microtubes «Optically
Clear Flat Cap PCR Tubes» (SSIbio) in order to
amplify specific fragments of CAT (C-262T).

Gene amplification products were subjected to
hydrolytic cleavage with restriction endonuclease
«Smal (10 U/uL)» (Thermo Scientific).

Hydrolytic cleavage of the CAT gene (C-262T) sec-
tion by restriction endonuclease was carried out in a
microthermostat for 16 hours at a temperature of
30 °C. Restriction fragment lengths were estimated by
comparison with the GeneRuler 50 bp DNA Ladder
of molecular weight marker (Thermo Scientific). Gel
images were fixed in gel documentation system
«Micro DOC System with UV Transilluminator
Clear View» (Cleaver Scientific L.td). The results were
interpreted according to the presence or absence of
restriction fragments of known molecular weight.

The CAT C-262T gene polymorphism in children
living in RCT was compared with that in the refer-
ence group of 507 practically healthy people living
in Russia [19].

Examination of ventilation lung capacity carried
out by computer spirometry method according to the
analysis of «the flow—volume» loop using automated
pneumotachograph PTA-1 of domestic production.
There were determined the forced vital capacity
(FVC) of the lungs; peak of expiratory flow (PEF);
maximum expiratory flow (MEF) according to the
levels of 25, 50 and 75 % FVC — MEF,s, MEFs;
MEF;s; forced expiratory volume during the first sec-
ond (FEV)). An analysis of indices was carried out as
a percentage of the predictable. The expected values
of parameters, and also their correlation with meas-
ured ones, were automatically calculated depending
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3pOCTYy OOCTEXYBAaHOIO MiKpOMpPOLIECOPOM MpPUJIaLy
IITA—1. Mexero HOpMU, TOMiIpHUMHU Ta BUPAXKEHUMU
NaTOJOTiYHUMM 3MiHAMM BBaXKaJIM HEraTMBHE BiAXW-
JIeHHs moka3Huka: st @2KEJI: — 80, 79—65 i meH1ie
65 ta pag IMTOLLIBU — 71, 70—40 i meHie 40; mis
O®DB, — 81, 80—66 i meHie 66; mi1 MOILL,;; — 74,
73—51 i menme 51; mog MOILs, — 72; 71—48 i MeHI1Ie
48; w1t MOIL;s — 62; 61—27 i meH1e 27.

Jna BUSIBIEHHST paHHIX 3MiH BEHTWISILIMHOI CIIpo-
MOXHOCTI JIereHiB — OpOHXiaJIbHOI TileppeakTUBHOCTI
(TIpUXOBAHOTO i HETIPUXOBAHOTO OPOHXOCITa3My) BUKO-
PUCTOBYBaJIM (papMaKOJIOTIYHY iHTAIALINHY TTpoOy 3
OPOHXOPO3LIMPIOBAIBHUM TpernapaToM, 110 BIUIMBAE HA
B,-anpeHepriuni perentopu JiereHiB. [loka3HUKY BeH-
TWISILIAHOI CIIPOMOXHOCTI JIET€HIB peeCcTpyBaiud 10 i
yepe3 4—5 XB MMicJIs IBOX iHTAISILIMHUX 103 JO30BaAHOTO
aepo30JI110 cajabdoyTamoiy cyibgary (oaHa 1032 MiCTUTh
100 Mmxr). 3a KpuTepiii HO3UTUBHOCTI MPOOU MpUiMaIu
TIPUPICT IMOKAa3HUKIB OpoHXianbpHOI poxigHocTi (ODB,,
MOIll,s; MOIlsy; MOIL3s) Ha 12 i Giblile BiICOTKIB
MOPiBHSHO 3 BUXiZHUMU BeqnurHamu [20, 21].

Bwmict ¥'Cs B oprani3mi aiTeii BU3HAYAIN 3a JOIIOMOT'OIO
JYmIbHMKA BunpoMiHioBaHHs monuan (JIBJI) CkpuH-
Hep—3M BUpoOHULITBA [HCTUTYTY €KOJIOTii IIOMUHMU.

CraTrcTraHa 00po0Ka OTpUMAaHUX JaHUX ITPOBOIM -
JIach 3a IOMOMOTOI0 CTaHAAPTHUX MPOTrpam A0 Mepco-
HaJIbHOTO KOMIT'I0Tépa 3 BMKOPMCTAaHHSIM IT1aKETy
nporpam StatSoft, Inc. (2011), STATISTICA (data
analysis software system), version 10 [22].

PE3VYJIBTATU TA OBI'OBOPEHHS
HocnigkeHHsI TEHOTUITIB Ta ajesliB IoJiMOp(hHOro
mapkepa C-262T rena CAT npoBeneHo y 44 miteit —
memkaHuiB P3T. fIk pedepeHTHI 3HaUeHHSI MU BUKO-
PUCTOBYBaIM pe3yabTaT 00cTeXXKeHHS 507 TTpakTUIHO
3mopoBUX 0ci0 — MemiKaHIiB Pocii [19]. Cepen obcte-
XeHuXx aiteit — mewmkaHiB P3T BugBiaeHo Taki yacto-
TH TeHOTHITiB 3a MapkepoM C-2627 rena CAT: CC-re-
Hotun — y 29 miteit (65,91 %), CT-reHotun — y 13
niteir (29,55 %), TT-renotun — y 2 mireit (4,55 %),
yacToTa po3nosciomkeHHs C-anensa — 80,68 %, T-ane-
s — 19,31 % (ta6m. 1).

3a gaHumu [19], y rpymi npakTUIHO 300POBUX OCi0 —
MelnkaH1iB Pocii (pedepeHTHi 3HaYeHHsI) BUSBIIE-
Ho 304 (59,96 %) romosurorHux HociiB C-anens
(CC-renotun); 153 ocobu (30,18 %) uiei rpynu Oy-
am rereposuroramu (resorun CT); 50 ocid (9,86 %)
Oy TOMO3UTOTHUMU Hocisgsmu T-anens. Yacrtora
C-anens noaimopdroro mapkepa C-262T rena CAT
cknamana 761 (75,05 %), T-anens — 253 (24,95 %)
(ta6n. 1). He BusBIEeHO 1OCTOBipHMX BiZMiHHOCTE

on subject’s gender, age and stature by the micro-
processor of the PTA-1 device. The negative deviation
of the indicator was considered to be the limit of the
norm, moderate and pronounced pathological chan-
ges: for FVC: — 80, 79—65 and < 65 and for PEF — 71,
70—40 and < 40; for FEV, — 81, 80—66 and < 66; for
MEF,; — 74, 73—51 and < 51; for MEFs5, — 72; 7148
and < 48; for MEF;s — 62; 61—27 and < 27.

The pharmacological inhalation test with bron-
chodilator drug, affecting the [, adrenergic lung
receptors was used to detect the early changes in the
ventilation lung capacity— bronchial hyperreactivity
(latent and nonlatent bronchospasm). Values of the
ventilation lung capacity were recorded before and
4—5 minutes after of two inhalation doses of dosaged
salbutamol sulfate aerosol (one dose contains 100
micrograms). An increase of the bronchial patency
values (FEV,, MEF,s, MEFs,, MEF;s) by 12 % or
more compared with the initial values were taken as
a criterion of the test positivity [20, 21].

The content of ¥’Cs in the body of children was
determined using human radiation detector
Scanner-3M produced by the Institute of Human
Ecology.

Statistical processing of the obtained data was per-
formed using standard programs by a personal com-
puter with the software package StatSoft, Inc.
(2011), STATISTICA (data analysis software sys-
tem), version 10 [22].

RESULTS AND DISCUSSION

The study of genotypes and alleles of the CAT C-262T
gene polymorphic marker was carried out in 44 chil-
dren living in the RCT. As reference values, we used
the results of a survey of 507 practically healthy indi-
viduals — residents of Russia [19]. Among the exam-
ined children — residents of the RCT, the following
frequencies of genotypes for CAT C-262T gene poly-
morphic marker were revealed: CC genotype — in 29
(65.91 %) children, CT genotype — in 13 (29.55 %)
children, TT genotype in 2 (4.55 %) children, the fre-
quency of the C-allele prevalence was 80.68 %, and
T-allele prevalence — 19.31 % (Table 1).

According to [19], 304 (59.96 %) homozygous carriers
of the C-allele (CC-genotype) were identified in the
group of practically healthy individuals — residents of
Russia (reference values); 153 (30.18 %) individuals of
this group were heterozygotes (CT genotype) and 50
(9.86 %) were homozygous T-allele carriers. The fre-
quency of the C-allele of the CAT C-262T gene polymor-
phic marker was 761 (75.05 %), the T-allele was 253
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Ta6naumusa 1

YacrtoTta aneniB i reHotuniB nonimopdHoro mapkepa C-262T reHa CAT y piteil — MelKaHUiB pafioaKTUBHO

3abpyaHeHnx TepUTopiNt
Table 1

Frequency of alleles and genotypes of the CAT C-262T gene polymorphic marker in children - residents of

radioactively contaminated territories

MewwkaHui P3T 6e3 nartonorii 6poHxie
Ta nerexiB (n = 44)
Residents of RCT without bronchial

and lung pathology (n = 44)

FeHoTun Ta anenb
Genotype and allele

MpakT4HO 3/0POBiI MeLLKaHL
Pocii (n = 507)
Practically healthy residents
of Russia (n = 507)

abc. KinbKicTb % abc. KinbKicTb %
abs. number abs. number
lenotun CC / Genotype CC 29 65,91 304 59,96
leHotun CT/ Genotype CT 13 29,55 153 30,18
leHotun TT / Genotype TT 2 4,55 50 9,86
Anenb C/ Allele C VA 80,68 761 75,05
Anenb T/ Allele T 17 19,31 253 24,95

MiX TMOKa3HMKaMU 4aCTOTU T€HOTMIIIB Ta aliejiB
noxiMmopdizmy C-262T rena Karajla3u B TPYITi
miteit — memkaHuiB P3T i pedepeHTHUMU 3Ha-
YEeHHSIMU IMOKa3HUWKIB KOHTpOJbHOI rpynu. [lpmu
LIbOMY CITOCTepirajacst TeHAECHIIisl A0 MiABUILEHHS
y miteit — memkaH1iB P3T yactotn CC-reHOTHITY,
3HUXXeHHS yacToTu CT-reHotuny i T7T-reHOTHUILY;
nigBUIIeHHs yacToTu C-ajels i 3HUKeHHS 4acTo-
™ T-anens.

3a manuMu [23], 9yacTOTHMI PO3MOMINT aJdeTbHUX
BapiaHTiB moJiiMmopdizmy C-262T reHa KaTajasu,
BUBYABCS Y Pi3HMX PacOBUX Ta €THIYHMX BUOipKax:
€BpoIieoinHa paca (MOoJsIKU, HiMLi, POCISIHM), MOH-
roioimHa paca (Kopeli, KuTaiilli), HerpoimHa paca
(adpoamepukaniii). YacTora 3ycTpiyaabHOCTI anenst
T xonuBaeThes Big 3,4 % y Kopeiiiis 1o 23,9 % B no-
myJsiwii mossikis. CrocosHo anenst C — 96,6 % y xo-
peiiwis, 76,1 % — y noasakis. B Toit xe vac, appoa-
MepUKaHIli MalOTh MOKa3HMKM 3yCTPiYaIbHOCTI ajie-
a1 C 95,0 %, anenst T — 5,0 %, Gau3bKi 10 MOKa3-
HUKIB KUTaiiB (BiamosigHo 96,1 % i 4,9 %) i Buie
HaBeJeHUX MTOKA3HUKIB KOpeulIiB.

MoxHa BiIMITUTH, 110 Yy OOCTEXEHUX miTeld —
MemkaHiB P3T nmoka3HMKM YaCTOTHOTO PO3MOAiTY
aJleIbHUX BapiaHTiB mojiMopdizmy C-262T reHa
CAT 6ynu 61U3bKMMU J0 TaKMX Y MEIIKaHIiB €Bpo-
My (MOJISAKY, HiMILI).

TakuM YMHOM, TpPU OOCTIIKEHHI TEHOTWIIIB Ta
azeliB rojiMopdHoro Mapkepa C2627 TeHa KaTanasu
y miteil — memKkaHiB P3T He BUSIBICHO TOCTOBIpHUX
BiIMiHHOCTEH MiX TOKa3HMKAMM YaCTOTHOTO pPO3-
MOJIiJTy TeHOTUIIIB Ta ajiejiB B MOPiBHSIHHI 3 pedepe-
HTHUMU 3HaYE€HHSIMU MOKA3HUKIB KOHTPOJIBHOI Tpy-
U, SIKY CKJIaJIM TIPpaKTUYHO 300PpOBi MelKaH1i Pocii.

(24.95 %) (Table 1). No significant differences were found
between the frequency of genotypes and alleles of the cata-
lase C-262T gene polymorphism in the group of children
living in the RCT and the reference values in the control
group. At the same time, there was a tendency towards an
increase in the frequency of the CC genotype in children —
residents of RCT, a decrease in the frequency of the CT
genotype and 77T genotype; an increase in the frequency of
the C-allele and a decrease in the frequency of the 7T-allele.

According to [23], the frequency distribution of allelic
variants of the catalase C-262T gene polymorphism was
studied in various racial and ethnic samples: Caucasoid
race (Poles, Germans, Russians), Mongoloid race (Ko-
reans, Chinese), Negroid race (African American). The
frequency of the T-allele occurrence ranges from 3.4 %
in Koreans to 23.9 % in the Polish population.
Accordingly, the C-allele is 96.6 % in Koreans, and
76.1 % — in Poles. At the same time, African Americans
have an indicator of the occurrence of the C-allele —
95.0 %, the T-allele — 5.0%, close to the indicators of
the Chinese (respectively 96.1 % and 4.9 %) and higher
than the given indicators of the Koreans.

It can be noted that in the surveyed children - resi-
dents of the RCT, the indicators of the frequency dis-
tribution of allelic variants of the CAT C-262T gene
polymorphism were close to those of the European
inhabitants (Poles, Germans).

Thus, in the study of genotypes and alleles of the
catalase C-262T gene polymoric marker in children
living in RCT, no significant differences were found
between the indices of the frequency distribution of
genotypes and alleles compared with the reference val-
ues of the parameters of the control group, which con-
sisted of practically healthy residents of Russia.
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st BCcTaHOBJIEHHSI MMOBIPHOTO BIUIMBY MOJIiMOpP-
dizmy C262T rena karanasu (rs 1001179) Ha pyHK-
LiOHAJIbHWMI CTaH CUCTEMM IMXaHHS JiTU — MEIUKaHIILi
P3T Oynu poamnoaineHi Ha ABiI MiATPYIIM 3a7eKHO Bif
HassBHOCTI (n = 30) abo BimcyTHOCTI (n = 14) OpoHXi-
aJIbHOI TireppeakTUBHOCTI.

ITpu oMy B 000X BUALIEHUX MiArpyIax cepeaHi Imo-
Ka3HUKW TIPOXiTHOCTI AWXaJbHUX IUISIXiB Ha DPi3HUX
PiBHSIX OpPOHXiaTbHOTO JepeBa JOCTOBIPHO HE Bimpi3HS-
JIUCS i 3HaXOAWIUCS B MexKaXxX (Di3iojIoriYyHMX KOJIMBaHb.
Tak, MoKa3HMKM, 110 iHTErpajbHO XapaKTepU3YIOTb
MPOXiAHICTb AUXATLHUX LIJISIXiB, CTAHOBUJIN BilTIOBIIHO:
nol1l,,,/HI1O1,,, (92,8 £ 4,1) % i (91,6 + 3,3) %,
p >0,05; O®B,/HODB, — (83,1 +5,1) %1(90,4 £ 3,9) %,
p > 0,05. He ciocTepiranocst 1OCTOBIpHUX BiIMiHHOCTE
MOKAa3HUKa TMPOXiTHOCTI MPOKCUMAIbHUX OpPOHXiB
kpyrHoro niamerpa MOLLLs/HMOIs — (87,6 = 4,4) %
i (89,1 £ 3,0) %, p > 0,05. IToka3HUK TPOXiTHOCTI
NPOKCUMAJIbHUX OpPOHXIB CepeaHbOoro JiaMmeTpa:
MOIlls,/HMOIlls, mocToBipHO He BiIpi3HSIBCSI —
(81,6 £5,2) % i (86,8 £4,4) %, p > 0,05. He Binmiua-
JIOCSI JOCTOBIPHOI Pi3HULII MOKA3HUKA MPOXiTHOCTI Me-
pudepnIHNX OpoHXiB Majoro JiameTpa:
MOI;s/HMOI s — (94,4 £ 4,9) % i (97,8 = 5,3) %,
p > 0,05. He cnioctepiranocsl cyTTEBUX BiAMiHHOCTEH
MOKa3HMKA €JaCTMYHOCTI Ta PO3TSIKHOCTI JIereHEeBOL
TKAHWHU 1 JOMXaJAbHOrO arapary TIpyAHOI KIiTKU
OAKEJT/HDXKEI (88,6 = 5,5) % i (90,8 + 6,0) %,
p > 0,05. IIpore GpoHXiajibHA TileppeakKTUBHICTh BU-
apienHa y 30 i3 44 obcrexenux gireit (68,2 %).

AHaniz po3nopiay TeHOTHUIIiB Ta aJiejliB I10JiMop-
ismy C-262T rena karanasu (2S1001179) npoBeneHo
y 44 niteit — memkanuiB P3T, 3a HasBHocTI (y 30
niteit) abo BiacyTHocTi (y 14 miteil) OpoHxiaJibHOI
rineppeakTUBHOCTI. Pe3yibraTu gOC/iIXXEeHHSI HaJaHi
y Ta0I. 2.

BcTtaHoBneHo, o y giteit — memkaHuiB P3T, y sskux
OyJia BUsIBJIEHA OpOHXiaJlbHA TilleppeakTUBHICTb, Yac-
tota CC-reHOTHIlY cTaHOBMIA — 56,67 % (17 miteit),
CT-renoruny — 40,0 % (12 nireii), TT-renorumny 3,33 %
(1 nutuna), yactora C-anens — 77,97 % (46 nireit), T-
anenss — 22,03 % (12 giteii).

V niteit 6e3 OpoHXxiaabHOI TileppeakTUBHOCTI BUSIB-
JIEHO HACTYITHi 4YacTOTU TeHOTWUIIIB i ajesiB MoJi-
mopdizmy C-262T rena xatamasu: CC-reHOTHIT —
85,71 % (y 12 miteitr), CT-renorumn — 7,14 % (1 nutu-
Ha), TT-renotun — 7,14 % (1 nutuHa), 4acToTa
C-anens — 89,29 % (25 nireit), T-anens — 10,71 % (3
JUTHUHMU).

ITopiBHSIbHMIA aHai3 MOKa3aB, 110 3a HasBHOCTI
OpOHXiaJIbHOI TilleppeaKTUBHOCTI y AiTeld — Mell-

To establish the possible influence of the catalase
C-262T gene polymorphism (rs 1001179) on the
functional state of the respiratory system, children
living in RCT were divided into two subgroups de-
pending on the presence (n = 30) or absence (n = 14)
of bronchial hyperreactivity.

At the same time, the average values of respiratory
tract patency at different levels of the bronchial tree
were not significantly different and were within
physiological fluctuations in both selected sub-
groups. Thus, the indicators that integrally charac-
terize the patency of the respiratory tracts were:
PEF/PPEF (92.8 +4.1) % and (91.6 & 3.3) %, p > 0.05;
FEV,/PFEV, (83.1 £ 5.1) % and (90.4 £+ 3.9) %,
p > 0.05, respectively. There were no significant dif-
ferences in the values of patency in proximal bronchi
of large diameter MEF,s/PMEF,;s (87.6 £ 4.4) % and
(89.1 £3.0) %, p > 0.05. Patency parameter of proxi-
mal bronchi of the middle diameter: MEFs,/PMEFs,
did not significantly differ — (81.6 £ 5.2) % and
(86.8 £4.4) %, p > 0.05. There was no significant dif-
ference of patency value in the peripheral bronchi of
the small diameter: MEF;;/PMEF;; (94.4 £ 4.9) %
and (97.8 £ 5.3) %, p > 0.005. No significant differ-
ences were noted between the value of elasticity and
elongation of pulmonary tissue and respiratory
apparatus of the chest FVC/PFVC — (88.6 = 5.5) %
and (90.8 = 6.0) %, p > 0.05. However, bronchial
hyperreactivity was found in 30 out of 44 examined
children (68.2 %).

An analysis of the distribution of genotypes and
alleles of the catalase C-262T gene polymorphism
(251001179) was carried out in 44 children living in
RCT, with the presence (in 30 children) or absence
(in 14 children) of bronchial hyperreactivity. The
results of the study are given in Table 2.

It was found that in children — residents of RCT who
had bronchial hyperreactivity, the frequency of the CC
genotype was 56.67 % (17 children), the CT genotype
was 40.0 % (12 children), the 7'T genotype was 3.33 %
(1 child), C-allele frequency was 77.97% (46 chil-
dren), T-allele frequency — 22.03 % (12 children).

In children without bronchial hyperreactivity, the
following frequencies of genotypes and alleles of the
catalase C-2627T gene polymorphism were revealed:
CC genotype was 85.71 % (in 12 children), CT geno-
type — 7.14 % (1 child), TT genotype — 7.14 %
(1 child), C-allele frequency — 89.29 % (25 chil-
dren), T-allele frequency — 10.71 % (3 children).

Comparative analysis showed that in the presence
of bronchial hyperreactivity in children living in
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Ta6nuusa 2
YacrtoTta aneniB i reHotuniB nonimopcHoro mapkepa C-262T reHa CAT y piteil — MelWKaHUiB pafioaKTUBHO
3a6pyAHeHNX TepuUTOPiil 3aNeXKHO Big HaABHOCTI a60 BiaCYyTHOCTI GPOHXiaNbHOT rineppeakTUBHOCTI

Table 2
Frequency of alleles and genotypes of the CAT C-262T gene polymorphic marker in children living in radioac-
tively contaminated territories depending on the presence or absence of bronchial hyperreactivity

HasiBHicTb OpoHXianbHOI rineppeakTMBHOCTi
The presence of bronchial hyperreactivity

BincyTHicTb OpoHXianbHOT rineppeakTUBHOCTI

FeHotun/anenn Absence of bronchial hyperreactivity

Genotype and allele (n=30) (n=14)
abc. KinbKicTb % abc. KinbKicTb %
abs. number abs. number
leHotun CC / Genotype CC 17 56,67 12 85,71
leHotun CT / Genotype CE 12 40,0 1 7,14
leHotun 7T/ Genotype EE 1 3,33 1 7,14
Anenb C/ Allele C 46 77,97 25 89,29
Anenb T/ Allele T 13 22,03 3 10,71

kanuiB P3T vacrime 3ycrpivaBcst reHotun CT — 40,0 %,
HiXK y AiTel 6€3 OpOHXiaJIbHOI TimeppeakTUBHOCTI —
7,14 %, p < 0,05, a yactora renoturry CC, BiIItoBigHO
Oysa 3HIKeHo — 56,67 % i 85,71 %, p < 0,05. Mana
Miclie TeHACHILis 10 3HVKeHHS YacToTu reHoTumny TT —
3,33% 17,14 %, p > 0,05.

AHaJli3 NOKa3HUKIB YaCTOTHOI'O PO3MOAiNY ajleJIbHUX
BapiaHTiB noyiMmopdizmy C-262T rena CAT y nmiteid —
MemkaHUiB P3T Bu3HauuB, 110 32 HasIBHOCTI OpOH-
XiaJbHOI TiMeppeakTUBHOCTI cCHOCTepiragacs TeH-
JIEH1Iis1 JO MigBUILEHHS YaCTOTU 3YCTPiUaIbHOCTI ajie-
a1 T(22,03 % 110,7 %, p > 0,05) i BignoBigHO 10 3HU-
>KEHHST yacToTu 3yctpivaibHocTi anenst C (77,97 % i
89,29 %, p > 0,05).

Takum uymHOM, cepen miteii — MemkaHuiB P3T y
CT-rereposuror mnoyimopdizmy C-262T rena CAT
OpoHXiaJlbHA TilleppPEeakKTUBHICTh 3ycTpidyajiacsd Bipo-
rimHo vacTime, HixX y CC-TOMO3UTOT.

3a HagBHOCTI OpOHXiaJTbHOI TilleppeaKTUBHOCTI
crocTepirajgacsl TEHAEHIlisI OO0 TiABUILEHHS 4YacTOTH
3ycTpivajbHOCTI anefst 7 i BiAMoBiAHO OO 3HUKEHHS
anens C.

OTtpuMaHi HaMW JaHi MOXYTb 3HAXOOUTU TIEBHE
MiATBEPIKEHHS Yy TIOBIZOMJIEHHSIX PSIIY IOCHTiTHUKIB.
3a nanumu A. B. ITonoHukoBa i criiBaBrT. [14], BUBYEH-
Hs acowianiii moyiMopdizmy C-262T rena CAT 3 pusu-
KOM PO3BUTKY OpOHXiaJlbHOI acTMM Yy iCHaHChKHUX
JiTeit BUSIBUJIO acollialito ajess T 3 migBUILeHUM pu-
3UKOM pO3BUTKY OpOHXiaJlbHOi acTMM. 3TiIHO 3
nosigomneHHsaM [.®. KopwurtiHoi i cmiBaBT. [22] mis
noniMopduoro yokyca C-262T rena CAT, 1o Koaye
¢epMeHT KaTtaasy, BUSIBII€HI 3HAYHI BiAMiHHOCTI MixX
rpyllaMy XBOPMX Ha XPOHIYHE OOCTPYKTHMBHE 3aXBO-
PIOBaHHS JIETeHiB i 3mopoBUMM ocobamu. Yacrora re-
aotumny 7T y Tpyri xBopux Oyja 3HIKeHa B 2,8 pasa

RCT, the CT genotype was more common — 40.0 %
than in children without bronchial hyperreactivity —
7.14 %, p < 0.05, and the frequency of the CC geno-
type was correspondingly reduced (56.67 % and
85.71 %, p < 0.05). There was a trend towards a
decrease in the frequency of the TT genotype (3.33 %
and 7.14 %, p > 0.05).

An analysis of the frequency distribution of allelic
variants of the CAT C-262T gene polymorphism in
children living in the RCT revealed a tendency to
increase in the frequency of the T-allele (22.03 % and
10.7 %, p > 0.05) and according to the decrease in the
frequency of C-allele (77.97 % and 89.29 %, p > 0.05)
in the presence of bronchial hyperreactivity.

Thus, among children living in RCT, CT-het-
erozygotes of CAT C-262T gene polymorphism had
bronchial hyperreactivity probably more often than
CC-homozygotes.

In the presence of bronchial hyperreactivity, there
was a trend towards an increase in the frequency of
the T-allele and, accordingly, a decrease in the fre-
quency of the C-allele.

The data obtained by us can find some confirma-
tion in the reports of some researchers. According to
Polonikova et al. [14] the study of associations of the
CAT C-262T gene polymorphism with the risk of
developing bronchial asthma in Spanish children
revealed the association of the T-allele with an
increased risk of developing bronchial asthma.
According to the message of G.E Koritina et al. [19]
for the polymorphic locus of CAT C-262T gene
encoding the catalase enzyme, significant differ-
ences were found between groups of patients with
chronic obstructive pulmonary disease (COPD) and
healthy individuals. The frequency of the 77 geno-
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MOPIiBHSIHO 3 KOHTPOJIEM, TOMi SIK T€TepPO3UTOTHUIA
reHotun (CT) yacrillie 3ycTpidyaBcsl y XBOPUX Ha XPO-
HiuHE OOCTPYKTHMBHE 3aXBOPIOBAaHHSI JIET€HIB. Y po-
00Ti [24] Oys0 mokaszaHo, 1o TnoaiMopdizm C-262T
BILIMBAE SIK Ha piBeHb 0a3aibHOI €KCIIpecii KaTaja-
34, TaK i Ha piBeHb (pepMeHTa B epuTpoLuTax. Po3-
BUTOK XPOHIYHOIO 3aIlaJibHOIO IIPOLIECY 3aJIeKUTh
Bi piBHSI (bepMEHTY Yy HOCIiB FeHOTUITiB 3a3HAY€HO-
ro rnoJjiimopdizmy.

BUCHOBKU

1. IIpu nociinkeHHi TeHOTUIIIB Ta ajieJliB MoJiMopd-
Horo Mapkepa C-262T reHa KaTaja3u y JiTeil — Mell-
KaHUiB P3T He BUSIBJIECHO AOCTOBIpHMX BiAMiHHOC-
Teli MiX MOKa3HMKAaMM1 YaCTOTHOIO PO3MHOAiIy reHO-
TUIIiB Ta ajiejiB B MOPiBHSIHHI 3 pepepeHTHUMU 3Ha-
YeHHSMM ITOKAa3HUKIB KOHTPOJBHOI TpPyIH, SKY
CKJIAJIM TIPaKTUYHO 300pOBi MelKaHLi Pocii.

2. 'V miteit — memkaH1IiB P3T He BUABIEHO CYyTTEBUX
BiIMiHHOCTEl YyacTOTHOrO po3noniny aneniB Ci 7'1o-
JiMopHoro mapkepa C-262T reHa kartanasu IOpiB-
HSIHO 3 iHILMMM OpeAcTaBHUKAMU €BPONEOiIHOI pa-
cu (TIOJISIKH, HiMIIi).

3. Cepen aiteit — memkanuiB P3T y CT rereposuror
nojimMopdizmy C-262T reHa Karajna3u OpoHXiajbHa
rineppeakTUBHICTb 3ycTpivasiacsl BiporiTHO YacTillle,
Hixk y CC-roMO3HTOT.

4. AHaJ1i3 4aCTOTHOIO PO3IIOLTY ajeIbHUX BapiaHTiB
nojimMopdizmy C-262T rena CAT y piteii — meli-
KaHUiB P3T BU3HAuUMB, 110 32 HAsIBHOCTI OpOHXiaib-
HOI rineppeakTMBHOCTI Majla Miclle TeHIEHLisl 10
MiABUILEHHST YaCTOTHU 3ycTpiyaiabHOCTI anens 7' i 1o
3HUXKEHHS YaCTOTH 3ycTpidaibHOCTi anens C.
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type in the group of patients was reduced by 2.8 times
compared with controls), while heterozygous geno-
type (CT) was more common in patients with COPD.
It was shown in [24] that C-262T polymorphism
affects both the level of basal catalase expression and
the enzyme level in erythrocytes. The development of
chronic inflammatory process depends on the level of
the enzyme in the carriers of the genotypes of the indi-
cated polymorphism.

CONCLUSIONS

1. The study of genotypes and alleles of the catalase
C-262T gene polymorphic marker in children living in
the RCT, did not reveal significant differences between
the indicators of the frequency distribution of geno-
types and alleles compared with the reference values of
the indicators of the control group, which consisted of
practically healthy residents of Russia.

2. No significant differences were found in the fre-
quency distribution of the C- and 7T-alleles of the cata-
lase C-262T gene polymorphic marker in children liv-
ing in the RCT compared to other representatives of
the Caucasoid race (Poles, Germans).

3. Among children — residents of RCT in CT het-
erozygotes of catalase C-262T gene polymorphism,
bronchial hyperreactivity was probably more common
than in CC homozygotes.

4. Analysis of the frequency distribution of allelic vari-
ants of CAT C-262T gene polymorphism in children
living in RCT determined that in the presence of
bronchial hyperreactivity there was a tendency to
increase in the frequency of T-allele and decrease in
the frequency of C-allele.
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