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POJIb CITAIKOBOI CXUJIBHOCTI, IIOJIIMOP®I3MY I'EHIB
TJIYTATIOH-S-TPAHC®EPA3 (GSTT1, GSTM1, GSTPI) TA JEAKUX
HECHIPUATINBUX YMHHUKIB Y PO3BUTKY BPOHXIAJIbHOI
ACTMMU Y OITENA — MEINKAHIIIB PATIOAKTUBHO
3ABPYIHEHWX TEPUTOPIN

MeTa po60TK: BU3HAUYMTH BNAMB CNAAKOBOT CXMIBHOCTI, NoniMopdimy reHis GSTT1, GSTM1, GSTP1 i YNHHUKIB HaBKO-
NIMWHBLOTO CepefoBMlia HA PO3BUTOK OPOHXiaNbHOT acTMM y fiTell — MeWKaHLiB paaioaKTUBHO 3a0pyaHEHUX Tepu-
TOpii.
Marepianu Ta metoau. 06CcTeXEHT AiTU WKINBHOTO BiKy — MelWKaHLi pafioakTMBHO 3a0pyaHEHNUX TEPUTOPIiiA, XBOPi Ha
OpoHXxianbHy acTMy, Ta Ti, AKi HE Manu KNiHIYHKUX 03HAK NaTonorii opraHiB AnxaHHA. Ha nigcTaei BUBYEHHS aHaMHec-
TUYHUX JAHUX 1 MEMYHOT JOKYMEHTaLlii BU3HAYaANM reHeTUYHi, MefnKo-6ionoriyHi Ta couianbHi pakTopu pusmuky. Me-
TOAOM KOMN'IOTEpHOT cnipoMeTpii ouiHIoBanN CTaH BEHTUAALIAHOT CNPOMOXHOCTI nereHiB. MonekynapHo-reHeTuyHi
LBOCNILXEHHA NPOBOAMAN 3 BUKOPUCTAHHAM METOAiB nonimepasHoi faHutorosoi peakuii (MJIP) i nonimopdizmy pos-
KUHU pecTpuKuiitHux dparmenTis (MAP®) ons nogansbworo aHanisy.
Pe3ynbratn. MonekynapHo-reHeTUYHi JOCNiIKEHHA PO3nofiny reHoTUNiB i 4acToT NoAiMOpdHMUX BapiaHTiB reHiB
GSTT1, GSTM1, GSTP1 npoBefeHi y AiTell, AKi MeLWKalOTb 33 YMOB TPUBANOTO HALXOAKEHHS A0 opraHi3my **’Cs xapyoBu-
MU NaHL0XKaMu. BcTaHoBEHO, WO Y fiTel, XBOPUX HA BPOHXiaNbHY acTMy, CNOCTEPiraeTbCa TEHAEHLIA A0 NiABULLEH-
HS YacToTW fieneuiiHoro BapiaHTa reHie GSTT11 GSTM1 B NopiBHAHHI 3 OiTbMU, AKi HE Manu natosiorii 6poHxie Ta ne-
reHie. [locnigxeHHs po3nopfiny nonimopdHux BapiaHTie 3134G reHa GSTP1 BUSBUNO y fiTei, XBOPUX Ha OPOHXianbHy
acTMy, AOCTOBipHE MigBUIWEHHA YacToTM AG-reHOoTUny, MOPiBHAHO 3 NOKa3HMKAMKU pedepeHTHOT rpynu. BusHaueHi
HECNPUATAMBI YNHHUKK, WO MiABULYIOTb PU3MK PO3BUTKY OPOHXOOOCTPYKTUBHUX MOPYLEHb Ta MMOBIpHiCTb iX pe-
anizauii y Burnaai 6poHxianbHoT acTMM y AiTeil — MelWKaHLiB pafioakTMBHO 3abpyaHeHUX TepuTopiil. BctaHoBneHo,
1O CEepeA HWUX NPOBifHY PO/b BiAirpae cnagKkoBa CXMbHICTb A0 LbOr0 3aXBOPIOBAHHA. 3 GOKY AUTUHM TaKUMU Hera-
TUBHUMU YUHHUKAMU BUSBUAKUCA HECNPUATINBI YMOBM BHYTPiWIHbOYTPOOHOTO PO3BUTKY, HafBHICTb O3HAK €KCYAATUB-
HO-KaTapanbHOro Aiate3y, NposBiB aneprii Ta YaCcTUx pecnipaTopHUX 3aXBOPIOBAHb 3 NEPLINX MicALiB XUTTA. BcTaHoB-
NIEHO, WO PU3NK PO3BUTKY OPOHXiaNbHOT acTMW CyTTEBO 3POCTaB Yy fiTel 3 AenelinHuMu reHoTUNamm reHis GSTTT i
GSTM1; BU3HAYEHO MiABUILEHHA PU3UKY PO3BUTKY OPOHXianbHOT acTMK y AiTeit npu noegHaHHi 313AG nonimopdismy
reHa GSTP1 3 geneuintHum nonimopdiamom reHa GSTT1 abo GSTM1.
BucHoBok. OfHKUM i3 NpoBigHMX MexaHi3MiB, 3aBAKM AKOMY BinbyBaeTbCA peaniszalis CnafKoBOi CXUIbHOCTI B
OpoHXianbHy acTMy y AiTei, AKi MeWKaTb 338 YMOB MOCTINHOTO HaAXOMAXKEHHS [0 OpraHi3My pafiioHyKNifiB 3 TpuUBa-
AMM nepiogoM HaniBpo3nagy, € noniMopdi3M MeBHWUX TeHiB ryTaTioH-S-TpaHcdepasu, a came, AeneuinHuii
nonimopdism reHie GSTT1, GSTM1 i 313AG Ta nonidopdiam reHa GSTP1.
KnioyoBi cnoBa: fiTn, pafioakTMBHO 3a0pynHeHi TepUTOPii, YAHHUKM PU3UKY, OPOHXiaNbHA acTMa, NoniMopdi3m reHis
rnyTaTioH-S-TpaHcdepas.
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ROLE OF GENETIC PREDISPOSITION, GENE POLYMORPHISM
OF GLUTATHIONE-S-TRANSFERASE (GSTT1, GSTM1, GSTPI) AND
SOME ADVERSE FACTORS IN DEVELOPMENT OF BRONCHIAL
ASTHMA IN CHILDREN — RESIDENTS OF RADIOACTIVELY
CONTAMINATED AREAS

Objective: to determine the influence of hereditary predisposition, polymorphism of GSTT1, GSTM1, GSTP1 genes and
environmental factors on the development of bronchial asthma in children - residents of radioactively contaminat-
ed areas.
Materials and methods. School-age children-residents of radioactively contaminated areas with bronchial asthma,
and those without clinical signs of respiratory pathology were examined. Genetic, medical, biological and social risk
factors were determined based on the study of anamnestic data and medical records. Ventilation lung capacity was
assessed by the method of computer spirometry. Molecular genetic studies were carried out using polymerase chain
reaction (PCR) and restriction fragment length polymorphism (RFLP) for further analysis.
Results. Molecular genetic studies of the distribution of genotypes and frequencies of polymorphic variants of the
genes GSTT1, GSTM1, GSTP1 were performed in children living under long-term intake of *’Cs by food chains. It was
found that in children with BA the tendency to frequency of the deletion variant of the GSTT7 and GSTM1 genes in
comparison with children without bronchial and pulmonary pathology was increased. The study of distributing the
GSTP1 A313G gene polymorphic variants revealed in children with BA a significant increase in the frequency of AG-
genotype, compared with the data of reference group. Adverse factors that increase the risk of developing bron-
choobstructive disorders and the probability of their implementation in the form of bronchial asthma in children -
residents of RCA have been identified. It is established that among them the leading role is played by hereditary
predisposition to this disease. On the part of the child, such negative factors were unfavorable conditions of fetal
development, the presence of signs of exudative-catarrhal diathesis, manifestations of allergies and frequent respi-
ratory diseases from the first months of life. It was found that the risk of developing BA was significantly increased
in children with the GSTTT and GSTM1 gene deletion genotypes; an increased risk of developing BA in children with
a combination of the GSTP1 A313G gene polymorphism with deletion polymorphism of the GSTT7 or GSTM1 gene was
determined.
Conclusion. One of the leading mechanisms, due to which there is a realization of hereditary predisposition to
bronchial asthma in children living under constant intake of radionuclides with a long half-life, is the polymorphism
of certain glutathione-S-transferase genes, namely, GSTT1, GSTM1 and A313G gene deletion polymorphism and GSTP?
gene polymorphism.
Key words: children, radioactively contaminated areas, risk factors, bronchial asthma, glutathione-S-transferase
gene polymorphism.
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BCTVYII INTRODUCTION

PobGoTtamMu psiay mocligHUKIB TOBeASHO, 110 KOMIUIeKC A number of researchers have shown that the com-
HEeraTUBHMUX 4YMHHUKIB YopHoOWIbCchbKOi KaTacTpodu  plex of negative factors of the Chornobyl disaster
Ma€ 3HAYHUI BIUIMB Ha (PYHKIIOHAIBHMI CTaH CUCTeMK  has a significant impact on the functional state of
JINXaHHsSI, 0OYMOBITIOIOUM BUCOKY YacTOTy OpoHXialbHOI  the respiratory system, causing a high incidence of
rineppeakTUBHOCTI i IMiABUIIYIOYM PU3UK pO3BUTKY  bronchial hyperreactivity and increasing the risk
XpOHIYHOI OpoHXOJereHeBoi matosorii y aiteit — memr-  for development of chronic bronchopulmonary
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KaHIIiB palioaKTUBHO 3a0pymHeHux Teputopiit (P3T)
[1-3].

Harenep BcTaHOBJIEHO, 11O €TiOJIOTiSI i ITaTOreHes3
OpPOHXOOOCTPYKTUBHUX 3aXBOPIOBaHb BU3HAYAIOTHCS
CKJIaJIHOIO B3a€EMOJIEI0 TEHETUYHMX OCOOJMBOCTEN i
HECIPUSITIMBUX YMHHUKIB HABKOJIMIITHBOTO CEPEIOBU-
ma. Cy4JacHi TOCIiIKeHHS Bce OiIbIIIe 30CePeIKYIOTh-
Cs Ha BMBYEHHI MOJIEKYJISIPHUX i T€HETUYHUX OCHOB
CMAaJKOBOI CXUJIbHOCTI Ta MOJISITAI0Th Y BU3HAYEHH1 POJTi
MEBHUX IeHiB i (pepMEHTIB, KOJOBAaHMX HUMM, B ITaTOTe-
He3i OpOHX000CTPYKTUBHUX 3aXBOPIOBAHb [4, 5].

Peakiiist opraniaMy KoXHOI KOHKPETHOI JIIOAMHU Ha
BIUIMB HAaBKOJIMIITHHOTO CEPEAOBUIIA CYTTEBO 3aJI€KUTh
Bil TEHETUYHO OETePMiHOBAHMX OCOOJIMBOCTEH (DYHK-
LHioHYBaHHSI (PePMEHTHUX CUCTEM, Cepel SIKMX 3HauHe
Mmicle HanexuTh eH3umam Il ¢a3u meroxcukariii Kce-
HoOioTuKiB. Tak, riyraTtioH-S-TpaHcdepa3u (GSTs) —
BeJIMKa rpyna (pepMeHTiB, sIKi 6e3nocepeIHbO 3aTydeHi
1o apyroi ¢a3u dioTpaHchopMallil, XapaKTepU3yIOThCS
IIMPOKOIO CYOCTpaTHOIO creln(ivyHICTIO i 3MaTHICTIO
0 MeTadoJ1i3My Oaratbox pedyoBUH [4]. BcTaHOBIIEHO
1mpokuit izoMmopdHuit ciektp GST, sikuii BU3BHAYa€Th-
cd T1o1iMopi3MOM TeHiB, IO iX KOAyIoTh. BimMminHoCTi
B CTPYKTYpi i30(pepMEHTIiB MPU3BOAITEL 10 Pi3HOI 34aT-
HOCTi MeTa001i3yBaTH KCEHOOIOTUKY Ta MPOIYKTU OK-
cuaaTuBHoro crtpecy. Lle oOyMOBIIOE Pi3HUIA CTYITiHb
CXUJIBHOCTI KOXHOI OKpeMoOi 0coO0U J0 BUHMKHEHHS
MYJIbTU(AKTOpiaIbHUX 3aXBOPIOBaHb, 30KpeMa IMaTo-
JIoTil opraHiB quxaHHs [6].

Binomo, mo GST noauHU KOAYETHCS BEIMKOIO
MYJBTUTEHHOIO POIMHOIO, sIKa oXoruioe ToHanm 20
reHiB [7], a pyHKIIisT 6araThox 3 HUX BCe I1Ie MOTpedye
MOJAJBIIOTO BUBYEHHSI.

ITopiBHSIHO mOOpe AOCHIIKEHWMU € LMTOIMIa3Ma-
TnaHi i30¢opmu reHiB GSTTI, GSTM1 ta GSTPI, gxi
OepyTh yYacTh y IeTOKCHUKALIil 0araTboX TOKCUHIB, TIPO-
IYKTiB OKCUIATUBHOTO CTPECY, KAaHLIEPOTeHIB, JIiIKapCh-
KMX IIperapariB Ta iH. [8]. @epMeHTH-i30MepH, IO KO-
IYVIOThCSI TeHAMU CiMelcTBa TyTaTioH-S-TpaHcdepas
GSTTI, GSTMI1, GSTPI, € BaXJIMBOIO JIAHKOIO aHTH-
OKCHUJAHTHOTO 3aXUCTy Ha KIIITUHHOMY PiBHi.

IToniMmopdizm reHiB, 1110 KOAYIOTb (DEPMEHTU CiME-
CTBa TJIyTaTiOH-S-TpaHcdepas, Ha TJi OKCUIATUBHOTO
CTpecy MoxXe OyTH CYTTEBOIO JIaHKOIO ITaTOTeHE3y
(byHKIIIOHATLHUX MOPYIIIEHD i MATOJOTIYHUX TTPOLIECiB
y OpOHXOJIEreHEeBiil CUCTEMi, KOTPi CIOCTEPIraloThes y
JIiTel, sIKi MellKalTh 3a YMOB TPUBAJIOTO BILUIMBY Ma-
JINX 103 i0Hi3yI0UOro BUMPOMiHIOBaHHS |8, 9].

Ha cywyacHomy eTami 3HayHa yBara MpPUAUISETHCS
BUBUCHHIO MEXaHi3MiB PO3BUTKY Ta IIPOrpecyBaHHSI
MYIBTHU(AKTOPiaTbHIX 3aXBOPIOBAHb, OTHUM i3 SKNX €

pathology in children — residents of radioactively
contaminated areas [1—3].

It is now established that the etiology and patho-
genesis of bronchoobstructive diseases are deter-
mined by the complex interaction of genetic fea-
tures and adverse environmental factors. Current
researches are increasingly focused on the study of
molecular and genetic bases of hereditary predispo-
sition and are to determine the role of certain genes
and enzymes encoded by them in the pathogenesis
of bronchoobstructive diseases [4, 5].

The reaction of each concrete individual to the
environment influence significantly depends on the
genetically determined features of the functional
enzyme systems, among which a significant place
belongs to the enzymes in the phase II of xenobiot-
ic detoxification. Thus, glutathione-S-transferases
(GSTs) are a large group of enzymes that are direct-
ly involved in the second phase of biotransforma-
tion, characterized by broad substrate specificity
and the ability to metabolize many substances [4]. A
wide isomorphic spectrum of GSTs which is deter-
mined by the polymorphism of the genes encoding
them has been established. Differences in the struc-
ture of isoenzymes lead to different ability to metab-
olize xenobiotics and oxidative stress products. This
causes a different degree of susceptibility of each
individual to the occurrence of multifactorial dis-
eases, including respiratory pathology [6].

It is known that human GST is encoded by a large
multigenic family which covers more than 20 genes
[7], and the function of many of them still needs
further study.

The cytoplasmic isoforms of GSTT1, GSTM1 and
GSTPI genes, which are involved in the detoxifica-
tion of many toxins, oxidative stress products, car-
cinogens, drugs, etc., are relatively well studied [8].
Isoenzymes encoded by genes of the glutathione-S-
transferase family (GSTTI, GSTM 1, GSTPI) are an
important part of antioxidant protection at the cel-
lular level.

Polymorphism of genes encoding enzymes of the
glutathione-S-transferase family, against the back-
ground of oxidative stress, can be a significant part in
the pathogenesis of functional disorders and patho-
logical processes in the bronchopulmonary system,
which are observed in children living under long-term
exposure to low doses of ionizing radiation [8, 9].

At the present stage, much attention is paid to the
study of the mechanisms of development and pro-
gression of multifactorial diseases, one of which is
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oponxiasbHa actMa (BA). Ha BigMiHY BiJl MOHOT€HHUX
XBOPOO, IS BUHUKHEHHS SIKMX TOCTaTHBO HAsIBHOCTI
MyTalii B CTPYKTypHOMY reHi, bA HajexuTtb 10
HaMOIABII YUCIEHHOI TPYyNu MYJIbTU(AKTOPiaIbHUX
3aXBOPIOBaHb, B MOSBI SIKMX 3aisIHi IK FTeHETUYHi, TaK
i ek3oreHHi (aktopu [10—12]. Po3rasmaeTbest posb B
reHepalii CXUTbHOCTI 10 BA TeHiB rayratioHTpaHcde-
pasu — GSTM1iGSTTI. ITonimopdi3M LIUX TeHiB 00y-
MOBJICHUIA HAsIBHICTIO ABOX ajiefiB: (PYHKIIiOHAJIbLHO
aKTUBHOTO i HEAKTUBHOIrO («HYyJIbOBOro») [13—135].
JoBeneHo, IO Y XBOPHUX i3 HEKOHTPOJbOBaHOW bBA
JIOCTOBIpHO YacTille 3ycTpivaiuch reHotunu del/del
no o0ox reHax riayTaTioH-S-TpaHcdepazu (GSTMI i
GSTTI).

PoboramMu psigy aBTOpiB 10OBEAECHO, 1110 (DaKTOpU pU-
3uky (®P), gk KarajgizaTop, NPUCKOPIOIOTh BUHUK-
HEeHHs i mepeObir naroJjoriyHoro npouecy. IIpu ubomy
B IIepIly YEPry 3MiHIOIOThCS adallTUBHI peaklii Ta BU-
HUKaOTh (DYHKILIOHAJILHI MOPYLIEHHSI 3 BUXOJOM Ha
OinbILI HaMpy:KeHUI piBeHb XUTTEMISIbHOCTI. B 1M0-
JaJIbIIOMY CITOCTEPIira€ThbCcsl BUCHAXXKEHHSI KOMIIEHCa-
TOPHUX MEXaHi3MiB 3 MaHiecTalli€l0 MaTOJI0riYHOro
craHy. [IpoTe noBeneHo, 1110 MyJbTU(aKTOpiaIbHi 3aX-
BOPIOBAHHSI, 10 IKUX HaJeXKUTh BA, BUHUKAIOTh TIpU
B3a€EMO/Iii TeHETUIHUX YMHHUKIB [16, 17].

®dakTopy puU3MKYy Ae3amalriTallii, 3aXxBOPIOBAHOCTI,
1HBaJIiIHOCTI Ta CMEPTHOCTI BUBYAIOTLCSI HE OJHE Je-
catupivug. Jlianma3oH iXHbOTO BIJIUBY Ha AIiTEH BEIU-
yes3Huii. PP He € 6e3nocepeHbOI0 MPUUMHOIO 3aXBO-
PIOBAHHSI, MPOTE BOHU IMiIBUIILYIOTh WMOBIPHICTb BU-
HUKHEHHS po3NiamiB y (YHKIIOHYBaHHI Pi3HUX Op-
raHiB Ta CMCTeM 3 MOAAJBIIOI0 peati3alielo y BUTTSIIi
MaTOJIOTiYHUX CTaHIB.

Y MmemmyHOMy po3yMiHHI PP — 1e crioimydyeHHS
YMOB, areHTiB, MNeBHUI iziojoriyHuit craH, craji-
KOBICTh, YMOBM XHUTTS Ta iH., 1110 iCTOTHO 30ibILIYIOTh
PU3UK PO3BUTKY THUX UM iHILMX XBOPOO, iX peLIMayBaH-
Hs Ta mporpecyBaHHsS. Mix (akTtopamMyu pHU3UKYy Ta
NMpUYMHAMM BUHUKHEHHS 3axBOpPIOBaHb € Oararto
CIMiJIBHOTO, MPOTE iCHYIOTH i CYTTEBI p0o30iXkHOCTI. Bo-
HU OOYMOBJIEHI TUM, 110 TPUYMHU MAIOTh 3A€01IbII0-
ro abCOJIOTHMIA XapakTep, i SIK MpaBuUjio, 000B’I3KOBO
MPU3BOAATh 10 3axBopioBaHHd. @P marorh iMMOBIp-
HiCHUI XapakTep, TOOTO MOXKYTh MIPU3BECTU IO 3aXBO-
pIOBaHHS, a MOXYTb i Hi. OHe criolydeHHs (haKTopiB
PU3UKY (pOopMy€E OLNbII 3arpO3AUBY CUTYALLilO, iHIIEe —
MEHIII. 3BaXKalo4yy Ha I1Ie, 0COOJIMBO BaXKJIMBO BUSIBUTHU
HECHPUITINBE CHiBBIZHOIIEHHSI (haKTOPiB PU3MKY i
BU3HAUYWUTHU 3aXOAu CIpPSIMOBaHi Ha YCyHeHHs1 abo
MiHiMi3allil0 iIXHbOI HEraTUBHOI il IS 30epeKeHHs
3mopoB’s aiteit [6, 18].

bronchial asthma. In contrast to monogenic diseases,
for the occurrence of which the presence of mutations
in the structural gene is sufficient, bronchial asthma
(BA) belongs to the most numerous group of multifac-
torial diseases, in the occurrence of which both genet-
ic and exogenous factors are involved [10—12]. The
role in the predisposition to glutathione transferase
genes — GSTM 1 and GSTT1 — in the predisposition to
BA is considered. The polymorphism of these genes is
due to the presence of two alleles: functionally active
and inactive («zero») [13—15]. It has been proven that
del/del genotypes for both glutathione-S-transferase
genes (GSTM1 and GSTTI) were significantly more
common in patients with uncontrolled BA.

In the work of several authors was proved that risk
factors (RF), such as a catalyst, accelerate the
occurrence and course of the pathological process.
At the same time, first of all, adaptive reactions
change and functional disorders appear, reaching a
more intense level of vital activity. In the future there
is a depletion of compensatory mechanisms with the
manifestation of a pathological condition. However,
it has been proven that multifactorial diseases, to
which BA belongs, arise from the interaction of
genetic factors [16, 17].

Risk factors for maladaptation, morbidity, dis-
ability and mortality have been studied for decades.
The range of their impact on children is huge. RFs
are not a direct cause of the disease, but they
increase the probability of disorders in the func-
tioning of various organs and systems with subse-
quent implementation in the form of pathological
conditions.

In the medical sense, RF is a combination of
conditions, agents, a certain physiological condi-
tion, heredity, living conditions, etc., which signif-
icantly increase the risk of certain disease develop-
ment, their recurrence and progression. Between
risk factors and causes of disease occurrence have
much in common, but there are also significant dif-
ferences. They are due to the fact that the causes
are mostly absolute, and usually necessarily lead to
the disease. RFs are probabilistic in nature, i.e. may
or may not lead to disease. One combination of risk
factors creates a more threatening situation, the
other — less. In view of this, it is especially impor-
tant to identify the unfavorable ratio of risk factors
and identify measures directed to eliminate or min-
imize their negative effects to preserve the health of
children [6, 18].
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META JOCJIIZKEHHS

BusHauuTu BIJIMB CHAAKOBOI CXMJIBHOCTI, IOJiMOP-
¢ismy reniB GSTTI1, GSTM 1, GSTPI i YnHHUKIB HaB-
KOJIMIITHBOTO CepeloBHILAa HAa PO3BUTOK OpOHXiaJIbHOL
acTMU Y AiTell — MEIIKaHIIiB paJlioaKTUBHO 3a0pyaHe-
HUX TEPUTOPil

MATEPIAJIN TA METOIN DOCIIIZKEHHA
O6ctexxeHo 67 miTeit mkiabHOrO BiKy (Bim 10 mo 17
POKiB), sIKi epeOyBaJiM Ha CTallioHapHOMY JiKyBaHHi
B kiinHimi HHIIPM. Bci o0ctexeHi mitu mocTiiiHo (3
MOMEHTY HapoIxXeHHs) mpoxusaau Ha P3T Hapo-
nuibkoro, OBpyubkoro, OneBcbkoro Ta Kopoc-
TEHCHKOTO pailoHiB ZKMTOMUPCHKO1 00J1aCTi 3i 1IiJIb-
HicTio 3a6pyaHeHHs rpyHTiB '¥'Cs Bin 10 1o 555 kbk/M>2.
PiBennr 'Cs B Tini miteit konusaBcs Bim 74 Bk nmo
8806 bk.

3 Hux I rpyny cknanu 48 aiteii 63 KJIiHIYHUX 03HAK
naToJjorii opraHiB nuxaHHs; 10 Il rpymm yBitinmio 19
niteit, xBopux Ha BA.

Pobora 6asyBasiacs Ha KOMIJIEKCHOMY MilXO/Ii, 11O
BKJIIOUAB KJIiHiYHi, iHCTpyMEHTaJbHi Ta JabopaTOpHi
JOCJTiI>KEHHSI.

JocnimkeHHsT TMPOBOAWIM 3TiTHO 3 TPUHLUIAMU
MiHiMaJbHOTO PU3UKY, BUKOPUCTOBYBAIU JaHi, OTpU-
MaHi JUIS1 BCTAaHOBJIEHHS AiarHO3y Ta JIIKyBaHHSI JUTU-
HU. J1151 TIpOBeAeHHS TOCITiIKeHb OTPUMYBaIU iHdop-
MOBaHy 3rofiy OaTbKiB i AUTHUHU. Jlu3aiiH Ta oOCsr
JochigxeHHs Oynu 3atBepaxeHi KME HHIIPM
(ITpotoxkomn 3acimarns Ne 21 Big 17.10.2014p.).

Ha nigcraBi BMBYEHHS aHAMHECTMYHMX OaHMX Ta
MEAWYHOI JOKYMEHTALIil BU3HAYaIMCsl TeHETUYHi, Me-
JUKO-010JI0TiIYHi Ta coliaibHi (paKTOpU PUBHUKY.

MeToaoM KOMIT'IOTEPHOI CHipoMeTpil 3 BUKOPHUC-
TaHHAM (papMaKOJIOTiUHOI iIHTAIAILiHOI TIpOoOM HA Ha-
SIBHICTb OpPOHXiaJIbHOI TiMmeppeakTUBHOCTI OLIiHIOBAIU
CTaH BEHTUJISLIMHOI CIIPOMOXKHOCTI JiereHiB [19].

3aranbHy reHoMHy JIHK Bunginsiam 3 KpoBi 3rigHo
3i cTaHOAPTHUM IHIPOTOKOJOM 3 BHUKOPHUCTaHHIM
nporeiHasu K ta momeuuicynbdaTy HaTpilo K Je-
TepreHta. BusiBnenHs neneuiit y reHax GSTTI Tta
GSTM1 3piiicHIOBaIM METOIOM MYJIBTUILJIEKCHOI
nonimMepa3Hoi jaHioronoi peakmii (ITJIP). Anami3
pesyabratiB [1JIP mpoBoauian MeTogoM eneKTpodo-
pe3y y 2 % arapozHomy reii. OUiKyBaHi HOBXWHU
dparmenriB AHK (431 um gng GSTT1 ta 120 HIT 11
GSTM1) po3paxoByBalu 3a JIOMNOMOTOIO ITaKeTy
nporpam KoMmir'iotepHoi 00pooku ganux DNASTAR
3 BUKOPUCTAHHSM TocaigoBHOCTel reHiB GSTT1 ta
GSTM1, sixi HasgBHi y 0a3i ganux Genbank. [omo3u-
TOTHI ¢popMMU 3 neneriero 006ox Komiit reHiB GSTT1 ta

OBJECTIVE

To determine the influence of hereditary predisposi-
tion, polymorphism of GSTTI, GSTMI1, GSTPI
genes and environmental factors on the develop-
ment of bronchial asthma in children-residents of
radioactively contaminated areas.

MATERIALS AND METHODS

There were examined 67 school-age children (aged
from 10 to 17 years) who were hospitalized at the
NRCRM clinic for inpatient treatment. All the sur-
veyed children permanently (from the moment of birth)
lived in radioactively contaminated areas (RCA) of the
Narodychi, Ovruch, Olevsk and Korosten districts of
Zhytomyr region with a density of '¥’Cs contamination
of soil from 10 to 555 kBq/m?. The level of *'Cs in the
body of children ranged from 74 Bq to 8806 Bq.

Of these, group I consisted of 48 children without
clinical signs of respiratory pathology; group II
included 19 children with BA.

The work was based on an complex approach that
included clinical, instrumental and laboratory stud-
ies.

The studies were performed according to the
principles of minimal risk, using data obtained to
diagnose and treat the child. Parents and children
received informed consent for the study. The
design and scope of the study were approved by
the CME NRCRM (Protocol Ne 21 dated
17.10.2014).

Genetic, medical, biological and social risk factors
were determined based on the study of anamnestic
data and medical documentation.

The state of ventilation lung capacity was assessed
by the method of computer spirometry using a phar-
macological inhalation test for the presence of
bronchial hyperreactivity [19].

Total genomic DNA was isolated from blood
according to a standard protocol using proteinase
K and sodium dodecyl sulfate as detergent.
Detection of deletions in the GSTTI and GSTM 1
genes was performed by multiplex polymerase
chain reaction (MPCR). PCR results were ana-
lyzed by the method of electrophoresis in 2 %
agarose gel. The expected DNA fragment lengths
(431 bp for GSTTI and 120 bp for GSTMI) were
calculated with the DNASTAR computer data pro-
cessing software package using the GSTT! and
GSTM 1 gene sequences available in the Genbank
database. Homozygous forms with deletion of both
copies of the GSTTI and GSTM I genes were iden-
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GSTM 1 inenTudikyBaiu 3a BiICYTHICTIO BiIOBiIHO-
ro ¢oparMeHTy Ha ejnekTpodoperpami. Taki reHOTUIIHU
no3Havanu, gk Tldel ta Mldel. BinnmosimHo, Ha-
SIBHICTh LIMX (parMeHTiB Ha eJieKTpodoperpaMax
CBiuMIA MPO rOMO- a00 TeTEPO3UTOTHICTh MO HOP-
MaJIbHili KOIii reHa. [eHOTUN TaKMX MAali€HTIB M0O3-
Havanu, 9K T1+ ta M1+.

ITenomuy JHK g1 MoaekynsipHO-reHETUYHOTO J10-
chimxeHHs A3 13G nonaiMopdizmy reHa GSTPI Bumins-
JIn 3 iepudepiliHo1 KPOBi 3a JOMMOMOT00 KOMEPLiHO1
tecT-cuctemu «innuPREP Blood DNA Mini Kit»
(«Analytik Jena», HimeuyumHa) 3 BUKOpPUCTAHHSIM
HeHTPUPYXKHUX (inbTpiB. I BU3HAYEHHS MOJIi-
MopdHux BapiaHTiB reHa GSTP1 (A313G) rs1695 Buko-
pUCTOBYBaJI MOAU(MIKOBaHiI TTPOTOKOJM 3 OJIITOHYK-
JICOTUIHUMU TIpaiiMepaMHU i3 3aCTOCYBaHHSIM METOIY
ITIJIP Ta HacTymHUM aHaji30M IOJiMOpGhi3My TOBXU-
HU pecTpukuiiitaux dparmentis (IIAP®). Jocmimky-
BaHy OiISHKY TeHa aMIUTi(iKyBaJu 3a JIOTIOMOTOIO
cnenudiyHux mnpaiimepiB («Metabion», HimeuunHa)
a1 GSTPI (5°-GTAGTTGCCCAAGGTCAAG-3" — for-
ward, 5’-AGCCACCTGAGGGGTAAG-3’ — reverse). Mo-
JIEKyJIsIpHa Bara aMInTiikoBaHOTO (pparMeHTy CKia-
Jana 433 n.H. PecTpukuiiiHuii aHaii3 TpoBOAMBCS 3
BUKOPUCTAaHHSIM €HIOHYKJea3u pecTpukiii Alwl (Bu-
poonuurBa Thermo Fisher) BianoBigHO 10 iHCTpyKIIii
BUpOOHMKaA. Bisyaiizalliss yTBOpeHUX PECTPUKLIIMHUX
MPOAYKTIB 31ilicHIOBagaca y 2 % arapo3HoMy reii, 3a-
JIEKHO BiJl MOJIEKYJSpHOI Baru yTBOpeHUX par-
MEHTIB. 3a HasIBHOCTi reHOTUNy AA y reii micist po3-
MIeTJICHHS Bi3yaiidyBaau 2 (parMeHTH MOJIECKYIsIp-
Hoto Baroro 328 Ta 105 m.H. A npu NosiBi OMHOHYKJIEO-
TUIHOI 3aMiHM YTBOPIOBAaBCS JOMATKOBHI CaliT pecT-
PMKIIii Ta BHACJIiTOK LBOTO JOAATKOBI 2 (pparMeHTH
MOJIEKYJISIpHOIO Baroio 222 ta 106 1m.H., TOMY 1JIsl TeTe-
po3urotrHoro Bapianta GA 0yJ10 XapaKTepHO YTBOPEH-
Hs 4 ¢parmenTiB — 328, 222, 106 ta 105 1m.H., a ToMO-
surotHoro Bapianta GG 3 ¢parmenTis — 222, 106 ta
105 m.H. dparmeHTH MoJIeKyIsipHOIO Baroio 106 11.H.
ta 105 1.H. OyJI0 Bi3yasli30BaHO y arapo3HOMY Telli sIK
onuH pparmeHt [10—12].

PiBenp "'Cs B Tilli [iTeil BU3HAYAIX 3a JTOIIOMOIOIO
JTiynmiabHUKa BunpowmiHioBaHHsa JognHu  (JIBJI)
CkpuHHep—3M BUpoOOHULITBA [HCTUTYTY €KOJIOTi1 JItO-
JIIAHH.

CraTUCTUIHUI aHaJIi3 OTPUMAaHNX JaHUX ITPOBOAVIIN
3a JIOTIIOMOIOI0 CTAaHIAPTHUX IPOTpaM IO IePCOHAJIb-
HOTO KOMIT'I0Tepa 3 BUKOPUCTAaHHSIM ITaKeTy Mporpam
StatSoft, Inc. (2011). STATISTICA (data analysis soft-
ware system), version 10.

tified in the absence of a corresponding fragment
on the electrophoregram. Such genotypes were
designated as Tldel and M1del. Accordingly, the
presence of these fragments on electrophoregrams
indicated homo- or heterozygosity by a normal
gene copy. The genotype of such patients was des-
ignated as T1+ and M1+.

Genomic DNA for molecular genetic study of
GSTPI (A313G) gene polymorphism was isolated
from peripheral blood by a commercial test system
«innuPREP Blood DNA Mini Kit» («Analytik
Jena», Germany) using centrifugal filters.
Modified protocols with oligonucleotide primers
were used to determine the GSTPI (4313G) rs1695
gene polymorphic variants by PCR and subsequent
restriction fragment length polymorphism (RFLP)
analysis. The study region of the gene was ampli-
fied wusing specific primers («Metabion»,
Germany) for GSTPI (5’-GTAGTTGCCCAAGGT-
CAAG-3’ — forward, 5’-AGCCACCTGAGGGGTAAG-
3’ — reverse). The molecular weight of the ampli-
fied fragment was 433 bp. Restriction analysis was
performed using Alwl restriction endonuclease
(manufactured by Thermo Fisher) according to
the manufacturer’s instructions. Visualization of
the formed restriction products was performed in 2
% agarose gel, depending on the molecular weight
of the formed fragments. In the presence of the AA
genotype in the gel after cleavage, 2 fragments with
a molecular weight of 328 and 105 bp were visual-
ized. When a single nucleotide substitution
appeared, an additional restriction site was formed
and as a result two additional fragments with a
molecular weight of 222 bp and 106 bp, so the het-
erozygous variant GA was characterized by the
formation of 4 fragments — 328 bp, 222 bp, 106 bp
and 105 bp, and homozygous variant GG by 3
fragments (222 bp, 106 bp and 105 bp). Fragments
with a molecular weight of 106 bp and 105 bp were
visualized in agarose gel as a single fragment
[10—12].

The level of 'Cs in the body of children was
determined using a human radiation detector
(HRD) Scanner-3M manufactured by the Institute
of Human Ecology.

Statistical processing of the obtained data was
performed using standard programs by a personal
computer with the software package StatSoft, Inc.
(2011).STATISTICS (data analysis software sys-
tem), version 10.
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PE3VYJIBTATU TA OBTOBOPEHHS

[IpoBeneHO MOJNIEKYISIPHO-TEHETUYHE HOCITIIKEHHS
noniMopdHMX BapiaHTiB TeHiB GSTTI i GSTMI y 19
niteit — merkanuiB P3T, xsopux Ha BA. Moro pe3yiib-
TaTu MOPiBHIOBAIM 3 JaHUMMU 48 HiTeil — MEILIKaHIIiB
P3T, siki He May XpOHIYHMX 3aXBOPIOBAaHb OPOHXOJIE-
TeHeBOi cucTeMu. SK pedepeHTHI 3HaUeHHS OyJIO BU-
KOPUCTAaHO pe3yJbTaTh O0CTeXeHb 253 MpakKTUIHO
3I0pPOBUX JIozaeit [6].

Pesynbratu gociigkeHb PO3MOALTY 4acTOT TIEHO-
TUITIB i moiMopdHMX BapianTiB reHa GSTT 1y miteit —
memkaH1iB P3T, xsopux Ha BA, i giTeit — MelIKaHI1iB
P3T, gxi He Manu marojiorii OpOHXiB Ta JIETeHiB,
CBiluaTh IPO Te, IO BiICOTOK AiTei 3 JAeNCLiMHUM
BapiaHToM reHa GSTT1 B rpyni xBopux Ha BA maB
YiTKy TeHAEHIil0 MO ITiABUILEHHS B TMOPIiBHSHHI 3
rpymnoto giteii — MemkaHuiB P3T, gki He Manu
XPOHIYHMX 3aXBOPIOBaHb OPOHXOJIETEHEBOI CHUCTEMU
(47,37 % 12 22,92 %, p > 0,05), i HOCTOBIpHO MEpPEBU-
myBaB pedepeHTHi 3HaueHHs (47,37 % ta 14,23 %,
p <0,05) (puc. 1).

I1pu uboMy BinCOTOK AiTeli 3 BapiaHToM reHa GST7T«+»
y Ipymi xBopux Ha DA MaB TeHAECHLIIO [0 3HMKEHHS
TOPiBHSTHO 3 TiTbMU, SIKi HE MaJIM XPOHIUHUX OpOHXOJIe-
reHeBUX 3axBopioBaHb (52,63 % 1a 77,08 %, p > 0,05), i
OyB JOCTOBIpHO 3HWXKEHUI MO BiHOLLIEHHIO 10 pedepe-
HTHMX 3Ha4YeHb (52,63 % 1a 85,77 %, p < 0,05) (puc. 2).

Yacrorta peneuiitHoro BapiaHTy reHa GSTMI«-» y
giteit — mewkaHuiB P3T, xBopux Ha BA, i miteit —
memikaHiB P3T, ski He Manyd XpOHIYHMX 3aXBOPIO-
BaHb OPOHXOJIETEHEBOI CUCTEMM, CTATUCTUYHO 3HAUY-
1lIe He BimpisHsacd i ckjajia, BiamosigHo 57,89 % ta
58,33 % (p > 0,05), a rena GSTMI1«+» — 42,11 % Ta
41,67 % (p > 0,05), (puc. 2).

RESULTS AND DISCUSSIONS

A molecular genetic study of polymorphic variants
ofthe GSTTI and GSTM I genes was performed in 19
children-residents of RCA, suffering from BA. The
results were compared with data of 48 children-resi-
dents of RCA, without chronic diseases of the bron-
chopulmonary system. The results of examined 253
practically healthy people were used as reference
values [6].

The results of studying the frequency distribution
of polymorphic variants of the GSTTI gene in chil-
dren-residents of RCA, suffering from BA and chil-
dren-residents of RCA without bronchial and pul-
monary pathology, indicate that the percentage of
children with a deletion variant of the GS7T7T'] gene in
the group of patients suffering from BA had a clear
tendency to increase compared with the group of
children-residents of RCA without chronic diseases of
the bronchopulmonary system (47.37 % and 22.92 %,
p > 0.05), and significantly exceeded the reference
values (47.37 % and 14.23 %, p < 0.05) (Fig. 1).

The percentage of children with the variant of the
GSTT gene «+» in the group of patients with BA tend-
ed to decrease compared with children without chronic
bronchopulmonary diseases (52.63 % and 77.08 %, p >
0.05), and was significantly reduced relative to the refer-
ence values (52.63 % and 85.77 %, p < 0.05) (Fig.2).

The frequency of the GSTM I gene deletion variant
«-» in children-residents of RCA, those with BA, and
children-residents of RCA without chronic diseases
of the bronchopulmonary system, did not differ sta-
tistically significantly and amounted to 57.89 % and
58.33 %, respectively p > 0.05), and the GSTM 1 «+»
gene — 42.11 % and 41.67 % (p > 0.05), (Fig. 2).
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PucyHok 1. Yacrorta nonimopcHux
BapiaHTiB rexiB GSTT1 y pitei —
mewkaHuie P3T, aki He Manu natonorii
6poHxie i nerexis, i gitei -
MewKaHuyiB P3T, xeopux Ha bA

Figure 1. Frequency of the GSTT1
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PedepeHTHi
3HaYeHHs
Reference values
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XPOHiYHOi patonorii
GpoHX0ereHeBoi cucTemm
RCA residents with no
chronic bronchopulmonary
disease

MewkaHui P3T
XBOpi Ha BA
RCA residents
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PucyHoK 2. Yacrorta nonimopcHux

BapiaHTiB reniB GSTM1, y piten —

MewkKaHuiB P3T, Aki He manu natonorii
6poHxiB i nereHis, i girei -
mewkKaHyie P3T, xeopux Ha BA

suffering from BA

Figure 2. Frequency of the GSTM1
gene polymorphic variants in children-
residents of RCA without pathology of
the bronchi and lungs, and children-
residents of RCA, suffering from BA

Hocnimxenass AG-nonimopdizmy reHa GSTPI npose-
JIeHo y 67 nmiteit, 3 HUX 48 niTeil He Maju XPOHIYHOI
OpoHXxoJIereHeBol IaroJjorii, a 19 miteit Oyau xBopi Ha
BA. fx pedepeHTHI 3HaUeHHST OYyJI0O BUKOPUCTAHO pe-
3yJbTaTU OO0CTEXEeHHsS 45 MpPaKTUYHO 3A0POBUX OCi0 —
MEIIKaHIiB YKpainu [18] (tadm. 1).

Cepen niteit — memkaniiB P3T, xBopux Ha BA, yacto-
ta AA-reHOTUITy cTaHoBuUAa 26,32 %; AG-reHoTHITy —
63,16 %; romosurort 3 renotunny GG — 10,53 %. B nino-
My y xBopux Ha BA yacrora A-anesst cranoswia 57,89 %,
G-anenst — 42,11 % (1aba. 1).

Cepen niteit — memkanwiB P3T, ski He Mau maToorii
OpOHXiB Ta JIeTeHiB 4yacTtoTa AA-TEHOTHUIIy CTaHOBMJIA
37,50 %; AG-renotuny — 43,75 %; GG-renoruny — 18,75 %,
yacToTa po3IOBCIoIKeHOCTI A-anens — 61,29 %, G-ane-

Ta6nauusa 1

The study of the GSTPI gene AG-polymorphism
was performed in 67 children, of whom 48 were
without chronic bronchopulmonary pathology
and 19 children had BA. As reference values, the
results of a survey of 45 practically healthy per-
sons-residents of Ukraine were used (Table 1) [18].

Among children-residents of RCA, suffering
from BA, the frequency of AA genotype was 26.32
%; AG genotype — 63.16 %; homozygotes from
the GG genotype — 10.53 %.

Among children-residents of RCA, without
pathology of the bronchi and lungs, the frequency of
AA genotype was 37.50 %; AG genotype — 43.75 %;
GG-genotype — 18.75 %, the prevalence of A-
allele — 61.29 %, G-allele — 38.71 %. In the group

YacToTa reHoTunis 3a nonimopHum nokycom A313G rena GSTP1 (rs 1965) y pitei — mewkaHuis P3T, xBopux
Ha BA, Ta y piteit — mewkaHuis P3T, aki He manu natonorii 6poHxiB Ta nerexie

Table 1

Frequency of genotypes by the polymorphic locus of GSTP1 (A313G) rs1695 gene in children-residents of RCA,
patients with BA, and in children-residents of RCA without pathology of the bronchi and lungs

Aitu-melukaHui P3T,

Litn-mewkanyi P3T 6e3 natonorii

MpakTnyHo 30,0pOBiI MELIKaHL

FeHoTun xBopi Ha BA OpoHXiB Ta nereHie YkpaiHu
Children-residents Children-residents of RCA without Practically healthy residents
of RCA with BA pathology of the bronchi and lungs of Ukraine
Genotype  abc. KinbKicTb abc. KinbKicTb abc. KinbKicTb
abs. number % abs. number % abs. number %
n=19 n =48 n=45
A 5 26,32* 18 37,50 28 62,22
AG 12 63,16* 21 43,75 16 35,56
GG 2 10,53 9 18,75 1 2,22
A-allele 22 57,89 57 61,29 72 80,00
G-allele 16 2,1 36 38,71 18 20,00

Mpumitka. *[LOCTOBIPHICTb PI3HMLL MOKA3HWKIB 3 rPyMo0 NpakTU4HO 3a0posmx, p < 0,05.
Note. *Significant difference with group of practically healthy persons (p < 0.05).
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g — 38,71 %. Y rpyIi NpakTUYHO 310POBUX JIIOAEH —
MEIIKaHIIiB YKpaiHu yactora AA-TeHOTUITY CTaHOBMJIA
62,22 %, AG-renotumy — 35,56 %, GG-reHoruny 2,22
%. Yacrtora sycrpivanbHocTi A-anenst reHa GSTPI
ckiana 80,00 %, G-anens — 20,00 % (ta6u. 1).

V niteit — memkaHuiB P3T, xBopux Ha BA, yactoTa
reHotuny AA Gyna 10CTOBipHO HMXKYOI0 (26,32 % mipo-
™ 62,22 %, p < 0,05), a reHotny AG — 1O0CTOBIpHO BU-
oo (63,16 % npotu 35,56 %, p < 0,05), MOpiBHSIHO 3
MPAKTUIHO 300POBUMU 0CO0AMU — MEIIKAHISIMU YK-
painn. Cepen giteit — memkaH1iB P3T, xsopux Ha BA,
MOPIBHSIHO 3 MiTbMU, SIKi HE MaJll XPOHiIUHOI OPOHXO-
JIETEHEBOI TATOJIOTii, MpOCTeXyBagacsd TEHACHILST OO
3HMKEHHS 4acToTu reHotumy AA (26,3 % i 37,5 %) i
MmiaBUIeHHS YacToTu reHotuny AG (63,2 % i 43,8 %)
(tabm. 1).

TakuM 4YMHOM, NOCHIIKEHHSI 4acTOTU 3yCTpidalb-
HOCTI TTojliMmop¢HUX BapiaHTiB reHa GST7T1 BUSIBUIIO Y
rpymi miteit — memkaHuiB P3T, xBopux Ha BA, cTaTuc-
TUYHO 3HAuylle IiIBUIIECHHS BiIcOoTKa OiTeil 3 ne-
JleliiHuM BapiaHToM TreHa GSTT! B TOpiBHSHHI 3
MPAKTAYHO 300POBUMH MEIIKAHIISIMK YKpaiHU Ta JiTKY
TeHJEHLII0 J0 MiABUILIEHHSI B MOPIBHSIHHI 3 TPYIO0
niteit — memkanuiB P3T, sxi He Manu XpoHiYHOI OPOH-
XoJyiereHeBoi matosorii. JocHiKeHHs 4acTOTU MOJi-
MopdHMX BapiaHTiB reHa GSTM1 BUSBWIIO y miTed —
memkaHiiB P3T, xBopux Ha BA, meBHY TeHIeHIIiIO 10
MiABUILIEHHS YaCTOTH AeeLiAHOro BapiaHTy, MOPiBHSI-
HO 3 pedepeHTHUMU 3HAYEHHSIMU, i BiACYTHICTb
CYTTEBUX BiIMiHHOCTEM, MOPiBHSIHO 3 IiThbMM — MEIII-
Kanngmu P3T, gaxi He Manm XpoHIYHOT OpOHXOJIereHe -
BOI IATOJIOTII.

IIpu nocmimxeHHi mosgiMopdizmy reHa GSTPI y
niteit — memkaHuiB P3T, xBopux Ha BA, BcTaHOBJIEHO,
110 4yacToTa reHoTunly AA y Hux Oyja AOCTOBIpHO
HMXKYo0l0, a reHotuny AG — JIOCTOBIpHO BHIIOIO,
MOPIiBHSAHO 3 MPAKTUYHO 3A0POBMMU 0OCOOAMU — MEllI-
KaHugMmu Ykpainu. Cepen nmiteii — memkaHuiB P3T,
XBOpUX Ha BA, B MOpiBHSIHHI 3 JiTbMU — MEIIKAHLSIMU
P3T, gxi He Manu XpOHIYHOT OPOHXOJIETEHEBOI MaTo-
JIOTii, MpoCTeXXyBajacs YiTKa TEHAEHLIisl 10 3HUKEHHS
4acTOTU reHOTUITy AA i MiABUILEHHS YaCTOTU FreHOTH -
y AG.

Ha migcraBi BUBYUEHHSI aHAMHECTUYHUX JTaHUX i Me-
JUYHOI JoKyMeHTalii y aiteit — memkaHuiB P3T, ki He
Majid XpOHIYHOI MaToJiorii OpOHXiB Ta JIeTeHiB, HiTei
xBopux Ha bBA, BH3HaueHO MeAMKO-0iOJIOTiUHI,
colliaJibHi Ta HECIIPUATINBI UNHHUKU PU3UKY, SIKi MO-
KYTh CIIPUSITA PO3BUTKY OPOHXOJIETEHEBOI MAaTOJIOTii.

BcraHosiieHo, 1110 popMyBaHHS XPOHIYHOI OpOHXOJIe-
reHeBol MmaroJjiorii BimOyBajocsl Ha TJi Ail CKJIaJHOIO

of practically healthy people — residents of Ukraine,
the frequency of AA-genotype was 62.22 %, AG-
genotype — 35.56 %, GG-genotype 2.22 %. The fre-
quency of occurrence of the A-allele of the GSTP1
gene was 80.00 %, the G-allele — 20.00 % (Table 1).

In children-residents of RCA, those with BA, the
frequency of genotype AA was significantly lower
(26.32 % vs. 62.22 %, p <0.05), and genotype AG —
significantly higher (63.16 % vs. 35.56 %, p <0.05),
compared with almost healthy individuals-residents
of Ukraine. Among children-residents of RCA,
patients with BA, compared with children without
chronic bronchopulmonary pathology, had a tenden-
cy to reduce the frequency of genotype A4 (26.3 %
and 37.5 %) and increase the frequency of genotype
AG (63.2 % and 43.8 %) (Table 1).

Thus, the study of the incidence of polymorphic
variants of the GSTTI gene found in the group of
children-residents of RCA, suffering from BA, a
statistically significant increase in the percentage of
children with a deletion variant of the GSTT1 gene
compared to healthy residents of Ukraine and a
clear tendency to increase compared to children-
residents of RCA without chronic bronchopul-
monary pathology. The study of the incidence from
the GSTM 1 gene polymorphic variants revealed in
children-residents of RCA, suffering from BA, a
certain tendency to increase the frequency of the
deletion variant compared to the reference values,
and the absence of significant differences compared
with children-residents of RCA without chronic
bronchopulmonary pathology.

In the study of the GSTPI gene polymorphism in
children-residents of RCT with BA, it was found
that the frequency of the AA genotype was signifi-
cantly lower, and that of the AG genotype — signif-
icantly higher, compared with almost healthy indi-
viduals — residents of Ukraine. There was a clear
tendency to decrease the frequency of genotype AA
and increase that of genotype AG among children-
residents of RCA suffering from BA in comparison
with children-residents of RCA without chronic
bronchopulmonary pathology.

Medical, biological, social and adverse risk factors
that may contribute to bronchopulmonary patholo-
gy were identified based on the study of anamnestic
data and medical documentation in children-resi-
dents of RCA, without chronic pathology of the
bronchi and lungs, children with BA.

It is established that the formation of chronic
bronchopulmonary pathology occurred against the

457 &



KJTIHIYHI

AOCNIAXKEHHA

ISSN 2304-8336. [po6nemu pagiauiiHoi meguuynny 1a pagiobionorii = Problems of Radiation Medicine and Radiobiology. 2021. Bun. 26.

KOMIIJIEKCY HETaTMBHUX (PAKTOpPiB, MPOBIAHUMU 3
SIKUX € 0OTSIKEHA CMAaAKOBICTh, HECHPUSITIMBE MiKpO-
colliajibHe cepeOBUILIE, YMCIeHHI MeIUKO-0i0/I0TiYHi
YMHHUKU PU3MKY Y MaTepi, AesKi MaToNOTiyHi CTaHU
JUTUHU B IIePioJ HEMOBJISITU, MIEBHi 0COOJIMBOCTI paH-
HBbOTO AUTSYOrO BiKy Ta TpuBaje HagxomkeHHs 'Y'Cs
JIO OpraHi3My Xap4yOBHUMMU JIAHIIIOXKKAMMU.

711 BUBHaUE€HHS IMOBIpPHOTO BILIMBY T€HETUYHUX,
MeIMKO-0i0JIOTIYHMX, COLiaJbHUX 1 €KOJOTiuHUX
HEeCHpUSITIMBUX YUHHUKIB Ha CTaH OpOHXOJIEreHEBO1
CHCTEMHU PO3PaXOBaHO BEJIMUNHY BiTHOCHOI'O PU3UKY
(RR) 3 95 % nosipuum intepsanom (CI), ouiHkom
loro gocTtoBipHOCTI (p), Ta CUIM 3B’SI3Ky MiX Ha-
SIBHICTIO TOTO YW iHIIOTO YMHHUKA 3 PO3BUTKOM
OPOHXO00OCTPYKTUBHUX IOPYILIEHb Ta peati3alli€lo y
Bursai bA y aiteit — memikaniiis P3T.

PesynbraTti po3paxyHKiB HaBeAeHO y Tad. 2.

AK BUOHO 3 Taba. 2, pUu3UK po3BUTKY BA cyTTeBO
3pOCTaB y AiTeil, pOIMHHUIA aHAMHE3 SIKUX OyB 00TsI-
JKEHUI HasgBHICTIO BA y poandiB mepiioro, Ipyroro
crynmeHst criopinHeHuss — RR 3,071 (95 % CI:
1,398—6,748), p < 0,05; ce30HHUX MPOSBIB ajeprii Ha
uBiTiHHg pociauH — RR 5,556 (95 % CI: 2,066—14,
937), p < 0,05; xapuoBoi — RR 3,417 (95 % CI:
1,485-7,861), p < 0,05 i MeqMKaMeHTO3HOI ajeprii —
RR 2,434 (95 % CI: 1,164—5,091), p < 0,05; aneprii
Ha goMmainHix tBapmH — RR 3,031 (95 % CI:
1,583—5,805), p < 0,05 i nomamHiit 1 — RR 2,434
(95 % CI: 1,164—5,091), p < 0,05. Cwa 3B’ 43Ky MixX
JIi€I0 X HeTaTUBHUX YNHHUKIB Ta PU3NKOM PO3BUT-
Ky BA Oyna momipHoIo, a KOedillieHT (¢ KOJIUBABCSI
Bix 0,289 mo 0,496.

CouiajibHi YNHHUKM, TaKi IK HU3bKUIA MaTepiaib-
HUI piBeHb POIWHU, a TAKOX HECIIPUSITINBE MiKpO-
OTOYEHHS 1 MajiHHA 0aTbKiB, MEHIIIE BIUIMBaJIMA Ha
pU3UK po3BUTKY DA y miteii.

ITpu aHaui3i poJti MeaUKO-0i0JOTIYHUX YMHHUKIB
BCTAHOBJIEHO, 110 PU3UK PO3BUTKY DA mOCTOBipHO
3pOCTaB y AiTelt, MaTepi IKUX Malu YCKIaAHEHU Me-
pe6ir BaritHocti — RR 2,703 (95 % CI: 1,224—5,919),
p <0,05; 3a HAsIBHOCTi y AUTUHU O3HAK €KCYyJaTUBHO-
KarapajibHoro miatesy — RR 3,669 (95 % CI:
1,492-9,020), p < 0,05, xap4oBoi ajeprii Ha MepIIO-
My poui xutts — RR 2,464 (95 % CI: 1,150—5,276),
p < 0,05 Ta HaEXKHOCTI O TPYMU YaCTOXBOPIIOUUX —
RR 2,464 (95 % CI: 1,150—5,272), p < 0,05. Cuna
3B’SI3KY MiXX IIMMM YMHHUKAMM Ta PU3UKOM PO3BUT-
Ky BA 0yna nomipHo. I[1pore yckiianHeHU epeoir
MOJIOTiB, HEAOHOUIEHICTh, ac(iKCisi HOBOHapPOIXKE-
HUX, HASIBHICTb XpOHIYHUX BOTHUIL iH(EK1Iil CyTTEBO
He BIUIMBAJIM Ha PU3MK PO3BUTKY BA.

background of a complex set of negative factors, the
leading of which are burdened heredity, unfavorable
microsocial environment, numerous medical and
biological risk factors in the mother, some pathologi-
cal conditions in infancy, certain features of early
childhood and long intake of '"Cs to the body
through food chains.

To determine the probable influence of genetic, bio-
medical, social and environmental adverse factors on
the state of the bronchopulmonary system, the value
of relative risk (RR) with 95 % confidence interval
(CI), assessment of its significance (p), and the
strength of the relationship between the presence of
one or another factor with the development of bron-
choobstructive disorders and the implementation as
BA in children-residents of RCA.

The results of calculations are given in Table 2.

As can be seen from table 2, the risk of developing
bronchial asthma was significantly increased in chil-
dren whose family history was burdened by the pres-
ence of BA in relatives of the first, second degrees of
kinship — RR 3.071 (95 % CI: 1.398—6.748), p < 0.05;
seasonal manifestations of allergy to flowering plants —
RR 5.556 (95 % CI: 2.066—14.937), p < 0.05; food —
RR 3.417 (95 % CI: 1.485-7.861), p < 0.05 and drug
allergy — RR 2.434 (95 % CI: 1.164—5.091), p < 0.05;
allergies to domestic animals — RR 3.031 (95 % CI:
1.583—5.805), p < 0.05 and house dust — RR 2.434
(95 % CI: 1.164—5.091), p < 0.05. The strength of the
relationship between the action of these negative fac-
tors and the risk of developing BA was moderate, and
the coefficient ¢ ranged from 0.289 to 0.496.

Social factors such as the low material (financial)
level of the family, as well as the unfavorable microen-
vironment and smoking of parents have less influence
on the risk of developing BA in children.

When analyzing the role of medical and biological
factors, it was found that the risk of developing BA
was significantly increased in children whose mothers
had a complicated pregnancy — RR 2.703 (95 % CI:
1.224—-5.919), p < 0.05; if the child has signs of
exudative-catarrhal diathesis — RR 3.669 (95 % CI:
1.492—-9.020), p < 0.05, food allergy in the first year of
life — RR 2.464 (95 % CI: 1.150—5.276), p < 0.05 and
belonging to the group of frequent sicking ones — RR
2.464 (95 % CI: 1.150—5.272), p < 0.05. The relation-
ship between these factors and the risk of developing
BA was moderate. However, complicated childbirth
course, prematurity, asphyxia of newborns, the pres-
ence of chronic foci of infection did not significantly
affect the risk of developing BA.
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Ta6nuusa 2
YacToTta reHoTunie 3a nonimopHum nokycom A313G rena GSTP1 (rs 1965) y piteit — mewkaHuis P3T, xBopux
Ha BA, Tay piteit - mewkanuie P3T, aki He Manu natonorii 6poHxiB Ta NereHis

Table 2
Frequency of genotypes by the polymorphic locus of GSTP1 (A313G) rs1695 gene in children-residents of RCA,
patients with BA, and in children-residents of RCA without pathology of the bronchi and lungs

Moka3uuku / Indices

YuUHHUK pU3nKy

o 95 % poBipuwnii iHTepBan cuna 3B’43ky, ¢
Risk factor RR 95 % confidence p strength of
interval, relationship, ¢
1 HaqBHICTb y poawyiB NEPLLOTO Ta APYroro CTyneHs CropiaHeHHs bA 3,07 1,398-6,748 <0,05 0,359
Presence of BA in first and second degree relatives nomipHa/moderate
2 Ce30HHi NposiBn aneprii Ha LBITIHHA POCAMH Y POANHHOMY aHAMHESi 5,556 2,066—14,937 < 0,05 0,496
Seasonal allergy to flowering plants in the family history nomipHa/moderate
3 HasBHICTb Yy POAMHHOMY aHaMHE3i XapyoBOi aneprii 3417 1,485-7,861 <0,05 0,382
Presence of food allergy in the family history nomipHa/moderate
4 HasiBHICTb Y pOAVMHHOMY aHAMHE3i Me[MKaMEeHTO3HOI aneprii 2,434 1,164-5,091 < 0,05 0,289
Presence of drug allergy in the family history nomipHa/moderate
5 HasBHICTb y POAMHHOMY aHaMHE3i aneprii Ha AOMALLHIX TBAPWH 3,032 1,583-5,805 <0,05 0,337
Presence of allergy to pets (domestic animals) in the family history nomipHa/moderate
6 HasiBHICTb Y pOAMHHOMY aHaMHE3i aneprii Ha AOMaLLHIA nun 2,434 1,164-5,091 <0,05 0,289
House dust allergyin the family history nomipHa/moderate
7 ManinHg GaTbkiB 1,567 0,705-3,786 > 0,05 0,138
Smoking of parents cnabka/weak
8 Hecnpusitnee MikpocoLiaibHE OTOYEHHS! 1,841 0,876-3,867 > 0,05 0,195
Unfavorable microsocial environment cnabka/weak
9 Hu3bkuii MaTepianbHUi piBeHb POaNHU 1,166 0,520-2,617 > 0,05 0,045
Low material level of the family HecyTTeBa/insignif.
10 YcknapHeHwii nepebir BariTHOCTi 2,703 1,224-5,969 <0,05 0,314
Complicated pregnancy course nomipHa/moderate
11 YcknapHeHwii nepe6ir nonoris 1,747 0,811-3,764 > 0,05 0,165
Complicated childbirth course cnabka/weak
12 HepoHoLieHicTb 1,196 0,360-3,977 > 0,05 0,035
Prematurity HecyTTeBa/insignif.
13 Acdikcia HOBOHAPOMKEHNX 1,906 0,772-4,708 > 0,05 0,151
Asphyxia of newborns cnabka/weak
14 ExcypatvBHO-KaTapasibHWi fiates y nepiog HEMOBASITU Ta PaHHEOMY 3,669 1,492-9,020 < 0,05 0,386
nuradomy Bili / Exudative-catarrhal diathesis in infancy and early childhood nomipHa/moderate
15 HasiBHICTb Xap40BOi aneprii Ha NepLLOMY POLLi XUTTS 2,464 1,150-5,276 <0,05 0,290
The presence of food allergies in the first year of life nomipHa/moderate
16 BigxuneHHs B CTaHi 300POB’a Y Billi 40 3 pokiB 1,991 0,941-4,212 > 0,05 0,221
Deviations in health under 3 years cnabka/weak
17 HasBHICTb XPOHIYHWX OCEPELKIB iHDEKLT 1,673 0,558-5,016 > 0,05 0,119
The presence of chronic foci of infection cnabka/weak
18  HanexHicTb 10 rpynu 4acto XBOpiluMX 2,464 1,150-5,276 <0,05 0,290
Belonging to a group of frequent sickning nomipHa/moderate
19  GSTT1 «—» 2,115 1,016-4,402 <0,05 0,289
nomipHa/moderate
20  GSTM1 «—» 1,781 1,008-3,147 <0,05 0,353
nomipHa/moderate
21 GSTT1 «—»; GSTM1 «—>» 2,423 1,193-4,922 <0,05 0,277
nomipHa/moderate
22 GSTT1 «—»; GSTP1 AG 2,423 1,193-4,922 <0,05 0,277
nomipHa/moderate
23 GSTM1 «—»; GSTP1 AG 2,226 1,077-4,60 <0,05 0,265
nomipHa/moderate
I1pu gocnimxeHHi moxiMopdi3My TeHiB ITyTaTiOH- In the study of glutathione-S-transferase gene poly-

S-tpancdepasu (GSTT1, GSTM1 i GSTPI) BcranoB-  morphism (GSTT1, GSTM 1 and GSTP]I) it was found
JIeHO, IO pHU3UK po3BUTKY BA cyrreBo 3poctaB y  that the risk of developing BA was significantly
JiTe#t 3 meneliiHuMu reHoturiamMu TeHiB GSTT1 —  increased in children with GSTT1 deletion genotypes —
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RR = 2,115 (95 % Ci: 1,016—4,402), p < 0,05 i
GSTM1 — RR = 1,781 (95 % Ci: 1,008—3,147), p <
0,05, crra 3B’I3Ky MiXXK LIMMM TapaMeTpaMu Oylia
MOMipHO10, a KoeDilliEHT ( JOPiBHIOBAB, BiIMOBIIHO,
0,289—0,353.

o crocyeTtbest reHa GSTPI, ToO BU3HAYCHO ITiJIBU-
ILIEHHSI PU3UKY PO3BUTKY DA y niTeil — MellKaH1iB
P3T npu moennanni 3/34AG monimop@dizmy reHa
GSTPI 3 peneuitinuM BapianToM reHa GSTT1 a6o
GSTMI1, npu oMy BeIWYKrHA pU3MKy BA mopiBHIO-
Basia BinnosinHo, RR = 2,423 (95 % CI: 1,193—4,922),
p <0,05ta RR=2,226 (95 % CI: 1,077—4,601),
p < 0,05, a cuna 3B’43Ky BapiloBajla B MexkKax
0,265—0,277. HeratuBHUM TakoxK OYJO MOETHAHHS
nestenivinmx reHotumniB reHiB GSTT1 i GSTM1, RR =
2,433 (95 % CI: 1,193—4,922), p < 0,05.

BUCHOBKU

1. MonekyasipHO-reHEeTUUHI JOCTiIKEeHHST PO3MOAiLY
yacToT TmogiMopdHuUX BapiaHTiB reHeiB GSTTI,
GSTM1,GSTPI, npoBeneHi y aiteit — memkaHuiB P3T,
noKaszaJiu, 1110 y AiTeil xBopux Ha bA, crioctepiraeTbcs
TeHIACHLIS 00 IMiIBUIIEHHS YacCTOTU OeJeLidHOro
BapianTa reHiB GSTT1 i GSTM I, TOpiBHSHO 3 IiTbMHU,
sIKi He MaJIu TaToJIoTii OPOHXiB Ta JIETeHiB.

2. JMocmimkeHHsT 4acTOTU T'e€HOTUIIIB 3a MoJaiMopd-
HUM J0KycoM A313G rena GSTPI (rs 1965) BusiBuio
y miTeii, xBopux Ha BA, mocToBipHe MmiaBUIIIEHHS Yac-
TOTU AG-TeHOTUNY i 3HUXKEHHS 4acTOTU AA-TeHOTU -
My, TMTOPiBHSIHO 3 MPAKTUYHO 300POBUMM O0CO0aMu, Ta
YiTKy TeHIEHIIif0 0 3HMKEHHS YaCTOTH TeHOTUITY AA
i MigABUILIEHHS YacTOTU reHoTuny AG y aiteil — Mell-
kaHuiB P3T, gxi He Manu maroJiorii OpoHXiB Ta Je-
TEHiB.

3. BusHaueHi HECIpUATIMBI YMHHUKHA, IO TTiIBUIILY-
J0Tb PU3UK PO3BUTKY OpPOHXOOOCTPYKTMBHUX ITOPY-
IIIEHb Ta UMOBIPHICTH X peajtizallii y BUIISIIi OpOHXi-
aJibHOI acTMU y aiteid — MelkaHLiB P3T. BcraHosne-
HO, L0 cepel HUX MPOBIAHY PoJib Biirpa€e criagkoBa
CXUJIBHICTD JIO 1IbOTO 3aXBOPIOBAHHS, SIKa XapaKTepH-
3YEThCS HASBHICTIO B POIMHI, 0OCOOJMBO cepell POINUiB
TIEPIIOro Ta IPYroro CTYMEHs CITOPiTHEHHS 0Ci0, XBO-
pnx Ha BA, Ta ocib 3 pi3HOMaHITHUMU (opMaMM
ajeprii. 3 00Ky IMTUHU TAKUMU HETAaTUBHUMU YMHHM -
KaMM BUSIBWINCS HECHPHSITIMBI YMOBHM BHYTPIIITHBO-
YTPOOHOTO PO3BUTKY, HAsIBHICTh O3HAK €KCYIaTUBHO-
KaTapaJlbHOTro AiaTe3y, IpOsIBiB ajepril Ta 4acTUX pec-
MipaTOPHUX 3aXBOPIOBAHbB 3 MEPIINX MiCSIIiB KUTTS.

4. BcraHoBJIeHO, 1110 PU3UK PO3BUTKY DA CyTTEBO
3pocTaB y HiTeit 3 aeJeliiHUMMU T€HOTUIIaMU TeHiB
GSTTI i GSTMI;, Bu3HaYeHO MiABUIIEHHS PU3UKY

RR = 2.115 (95 % CI: 1.016—44.402), p < 0.05 and
GSTM1 — RR = 1.781 (95 % CI: 1.008—3.147), p <
0.05, the strength of the relationship between these
parameters was moderate, and the coefficient ¢ was
equal to 0.289—0.353, respectively.

With regard to the GSTPI gene, an increased risk of
developing BA in children-residents of RCA was
determined when combining the GSTPI (A313G)
rs1695 gene polymorphism with a deletion variant of
the GSTTI or GSTM 1 gene, with the risk of BA being
RR = 2.423 (95 % CI: 1.193—4.922, respectively),
p <0.05and RR = 2.226 (95 % CI: 1.077—4.601),
p < 0.05, and the strength of relationship varied
between 0.265—0.277. The combination of GSTT]I
and GSTMI gene deletion genotypes was also nega-
tive, RR =2.433 (95 % CI: 1.193—4.922), p < 0.05.

CONCLUSIONS

1. Molecular genetic studies of the frequency distri-
bution of GSTT1, GSTM 1, GSTPI gene polymorphic
variants, conducted in children-residents of RCA,
showed that in children with BA, there was a tenden-
cy to increase the frequency of the GSTTI and
GSTMI1 gene deletion variant, compared with chil-
dren without pathology of the bronchi and lungs.

2. A study of the frequency of genotypes by the poly-
morphic locus of GSTP1 (A313G) 1s1695 gene found
in children with BA a significant increase in the fre-
quency of the AG genotype and a decrease in that of
the A4 genotype compared to almost healthy individ-
uals, and a clear tendency to decrease the frequency
of the AA genotype and increase the frequency of
genotype AG in children — residents of RCA, without
pathology of the bronchi and lung.

3. Adverse factors that increase the risk of developing
bronchoobstructive disorders and the probability of
their implementation in the form of bronchial asthma
in children-residents of RCA. It was established that
among them the leading role is played by hereditary
predisposition to this disease, which is characterized
by the presence in the family, especially among rela-
tives of the first and second degree of kinship of per-
sons with BA and those with various forms of aller-
gies. On the part of the child, such negative factors
were unfavorable conditions of fetal development, the
presence of signs of exudative-catarrhal diathesis,
manifestations of allergies and frequent respiratory
diseases from the first months of life.

4. It was established that the risk of developing BA was
significantly increased in children with the GSTT1
and GSTM1 gene deletion genotypes; increased risk
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po3BUTKY bBA y giteil mnpu mnoegHaHHi 313AG
noaiMopdismy reHa GSTPI 3 neneuiiiHUM TOJiMOP-
¢izmom reHa GSTT1 a6o GSTM I; HEeTaTUBHUM TaKOX
OyJ10 MOEAHAHHS JeeliiiHUX TeHOTUIiB reHiB GSTT/
iGSTM]I.

5. JloBeneHo, 110 OAHUM i3 MPOBIIHMX MEXaHi3MiB,
3aBASIKA SIKOMY BiIOyBa€TbCsl peaisallisi CIlaJKoBO1
CXUJIBHOCTI B OpOHXiaJIbHY aCTMY Y HiTel, sIKi MeIlKa-
I0OTh 32 YMOB IMOCTIiMHOIO HaAXOJKEHHS A0 OpraHizmMy
PagioOHYKJIiiB 3 TPMBAJIMM MEPioAOM HalliBpo3Iany, €
noiiMopdi3M MEeBHUX TeHIB TyTaTioH-S-TpaHcdepa-
31, a came, JeeliiiHuii moaiMopdism reHiB GSTT1,
GSTM1 i AG313 ta nonipopdiszm reHa GSTPI.

IHdpopmauis npo piHaHCyBaHHSA

HocnimxeHHs BUKOHaHi B paMKaX HayKOBO-IOCiTHOT
po6oTH «JlOCTIAUTHA POJIb aleIbHOIO IOJiMOpdhi3My
reHiB riyTtaTioH-S-TpaHcdepasu knacis P1 (GSTPI),
T1 (GSTTI) i M1 (GSTM ) ta inmux ¢akTopiB y po3-
BUTKY OpOHXOOOCTPYKTMBHUX TIOpYyIIEeHb y IiTell —
MEIIKaHIIiB palioaKTUBHO 3a0pyIHEHUX TEPUTOPiii»
(mdp 589, Ne nepxpeectpaunii 0118U003769).
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of developing BA in children under a combination of
GSTPI (AG313) gene polymorphism with the GSTT1
or GSTM 1 gene deletion polymorphism; the combi-
nation of deletion genotypes of GSTT1 and GSTM 1
genes was also negative.

5. It is proved that one of the leading mechanisms,
due to which there is a realization of hereditary pre-
disposition to bronchial asthma in children living
under constant intake of radionuclides with a long
half-life, is the polymorphism of certain glu-
tathione-S-transferase genes, namely, GSTTI,
GSTM 1 and AG313 gene deletion polymorphism and
GSTPI gene polymorphism.
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