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NOCJIUIKEHHA ITOJIIMOP®I3MY T'EHIB PEITAPAIIIT THK
XRCC1TA XPD TA PUBUKY BUHUKHEHHS PAKY
I[MIUTOITOIIBHOI 3AJIO3U YV OCIB, AKI 3A3HAJIN JIIi
IOHI3YIOUYOI PAJIIAIIIT BHACJIIIOK ABAPIT HA
YOPHOBWJIBCBHKIN AEC

MeTtoto po6oTu Gyno BU3HAYMTK Ta NOPiBHATU 0cobamBoCTi nonimopdismy rexis penapauii XRCC1 Arg399Gln ta XPD
Lys751Gln y xBopux Ha pak wutonoai6Hoi 3ano3u (PLU3), aki 3a3Hanu pii ioHizyouoi pagiauii BHacnigok aBapii Ha
YopHobunbebkiit AEC, Ta y xBopux 6e3 BninBy ioHi3youoro BunpomiHeHHs (IB) B aHamHesi.
Marepianu i metopu. BusHaueHnHs nonimopdiamy renis XRCC1 Arg399Gln ta XPD Lys751Gln npoBofunoch Wisxom
nonimepasHoi naHutrosoi peakuii (MJIP) y 102 xBopux Ha PLU3: 38 oci6, saki 3a3Hanu fAii ioHisytouoi pagiauii
BHacnifok aBapii Ha YopHobunbekiit AEC (yyacHuku nikBigauii Hacnigkie aBapii, eBakyMoBaHi Ta MelWKaHLi KOHT-
PO/JIbOBAHUX TEPUTOPii, 3a0pYAHEHUX pafioHyKNigamMm), 64 0cobu 6e3 BniMBY i0Hi3yKYOro BUNPOMiHEHHS B aHaMHe3i
Ta 41 0coba KOHTPO/IbHOT rpynu uTenis YkpaiHu 6e3 oHkonatonorii. s NnopiBHAHHA OTPMMAHWUX AAHMX OO0 CMOH-
TaHHOro Ta pagiauinHo-acouinoBaHoro PLL3 Ta po3paxyHKy BiAMiHHOCTEN YacTOT anenei i pu3anKy BUHUKHEHHS OHKO-
naTonorii BUKOpPUCTOBYBaNW AaHi NiTepaTypu LWOA0 KOHTPOAbHMX rpyn nonynauiit Pociicbkoi ®epepauii, binopycii,
Monblui.
Pe3ynbrartu. [py nopiBHAHHI 3 AaHumMu nitepatypu wogo nonimopdiamy XRCC1y papiauiitHo-eKcnoHoBaHMX 0cib 6e3
OHKonartonorii, pusank po3sutky PLU3 y romo3uroTHux Hociie miHopHoro anento XRCC1 GIn399Gln y oci6, siki 3a3Hanu
snauBy IB, BuaABnBca poctoBipHo nigsuweHunm: OR = 4,14, p = 0,001 (CI 95 % 1,72-9,93). Y roM03UrOTHMX HOCIiB
MiHOpHUX aneneit reHa XPD Lys751Gln, ski 3a3Hanu Bnausy 1B, BUsBNeHO 36inbweHHs pusunky po3sutky PLU3: OR =
3,30, p=0,05 (CI 95 % 0,82—14,14) nOpiBHAHO 3 KOHTPOJLHOI FPYNOK YKpaTHCbKOT nonynauii.
BucHoBKu. HocilicTBO roMO3UTroTHUX MiHOpHMX aneneit reHiB penapauii AHK XRCC1 GIn399Gln ta XPD GIn751Gln €
takTopom pu3nky po3suTky PLU3 3a ymOB BM/MBY i0HI3y0YOro BUNPOMiHIOBAHHA B AOCNIMXEHIA rpyni yKpaiHCbKOT
nonynauii.
KniouoBi cnosa: nonimopcism renis XRCC1 1a XPD, pak wutonoaibHoi 3ano3u, aBapis Ha YopHobunbcbkinn AEC.
Mpobnemu padiayitinoi meduyuru ma padiobionozii. 2015. Bun. 20. C. 552-571.
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Research of DNA repair genes polymorphism XRCC1 and XPD and the risks
of thyroid cancer development in persons exposed to ionizing radiation after

Chornobyl disaster

The aim of this work was to determine and compare the features of DNA repair gene XRCC1 Arg399Gln and XPD
Lys751Gln polymorphisms in patients with thyroid cancer (TC), who were exposed to ionizing radiation (IR) as a
result of the Chornobyl disaster, and in patients without exposure to ionizing radiation in history.
Materials and methods. Determination of gene XRCC1 Arg399GLn and XPD Lys751Gln polymorphisms was performed
by polymerase chain reaction (PCR) in 102 patients with thyroid cancer: 38 people, who were exposed to ionizing
radiation due to Chornobyl disaster (members of the accident, and evacuees and residents from controlled areas
contaminated with radionuclides), 64 individuals without exposure to ionizing radiation in history and 41 persons
residents of Ukraine without cancer pathology in the control group. For comparison of the data on spontaneous and
radiation-associated thyroid cancer and settlement of allele frequencies differences and risk of cancer pathology
were used the literature data on control groups of populations of Russia, Belarus and Poland.
Results. Comparing to the literature data on XRCC7 Arg399Gln polymorphisms in radiation-exposed individuals
without cancer pathology, the risk of thyroid cancer in homozygous minor allele XRCC7 Gln399Gln carriers, who were
exposed to ionizing radiation was significantly increased: OR = 4.14, p =0.001 (CI95 % 1.72-9.93). In homozygous
carriers of the minor allele of the gene XPD Lys751Gln, exposed to IR, revealed increased risk of thyroid cancer:
OR =3.30, p=0.05 (CI 95 % 0.82-14.14), when compared with the control group of Ukrainian population.
Conclusions. The carriage of homozygous minor allele GIn399Gln XRCCT and XPD Gln751Gln of DNA repair genes is
a risk factor for thyroid cancer under the influence of ionizing radiation in research group of Ukrainian population.
Key words: XRCC1 and XPD gene polymorphisms, thyroid cancer, Chornobyl disaster.
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BCTVYII
3axBOPIOBAHICTh Ha pak LiuTOnoAioHo1 3ano3u (PII3) B
VYKpaiHi cTaHOBUTH OJIM3BKO 1,5 % Bif YCiX 3JI0SIKiCHUX
MyXJIVH, a 3a JaHUMU HallioHaJIbHOro KaHIiep-pericTpy
VYkpainu y 2014 pori 3axBoproBaHicth Ha P13 ctanoBMIa
5,1 Bunaaky Ha 100 tuc. HaceneHHs. [IIopoKy peecTpyloTh
y cepeTHpOMY 10 2—2,2 TUC. HOBUX BUTIAAKIB [1, 2].

Sxio 3B°s130K MixX aBapiero Ha YopHoounbebKiit AEC
Ta BUHUKHeHHsAM PII3 y niteit € Ge3CyMHiBHUM, TO
acouianis 3 BUHUKHEHHSM 1Ii€l MaToJIOTii y JOPOCIUX
3aIMIIAETHCS CyIlepewInBow. BpaxoByouun, 1110 IIUTO-
noxaioHa 3a103a JOPOCIMX MEHII YYTJIMBA 10 Jii pamialii,
HIX y JiTei, a TaKOX Te, 1110 JIJATEHTHUI Mepiod PO3BUT-
Ky panmioreHHoro PIII3 moxe ckiamatu Big 5 1o 35—40
pOKiB, HeoOXiJHe Modasblle CIOCTEPEXKEHHS 3a KOH-
TUHTEHTAMH TOCTpaXkaaauX BHACHimoK aBapii Ha Yop-
HoOubCehKiit AEC.

Peakiiist opraHi3my JIIOIMHU Ha pagialliiHUI BITJIUB BU3-
HavaeThcs OaraThMa (paKTOpamMi, B T.U. iHIWBIZyaIbHOIO

INTRODUCTION
The incidence of thyroid cancer (TC) in Ukraine is
about 1.5 % of all malignant tumors, and according
to the National Cancer Register of Ukraine in 2014
the incidence of thyroid cancer was 5.1 cases per
100 thousand population. Each year, is recording
an average of 2—2.2 thousand new cases [1, 2].
However, if the relationship between the
Chornobyl disaster and the occurrence of thyroid
cancer in children is unquestionable, the associa-
tion with the occurrence of this disease in adults
remains controversial. Taking into account, that
the adult thyroid is less sensitive to radiation than
in children, and that the latent period of radi-
ogenic thyroid cancer can be from 5 to 35—40
years, should be provide further observation on
contingents affected by the Chornobyl disaster.
The reaction of human organism to radiation
exposure is determined by many factors, includ-
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pamiovyyTIMBICTIO, OMHUM 3 KPUTEPIiB SIKOI € PU3UK PO3-
BUTKY 3J10$IKICHUX HOBOYTBOPEHb, ITOB’SI3aHUI 3 Ji€l0
ioHi3ytouoro ButipoMiHeHHs (IB). BBaxkaroTs, 110 iHIMUBI-
JIyajgbHa PagiouyTIMBICTh MAa€ MYJIBTU(MAKTOPiaIbHY MPU-
pofy i 3HAYHOIO MipOIO BUHAYAETHCS TEHETUYHUMU 0CO0-
JIMBOCTSIMM, Cepell SIKUX BaXKJIMBY POJIb BidirparoThb IMOJi-
MopdHi BapiaHTH TeHiB-MoIn(piKaTopiB, ePeKT IKUX MO-
IYTIOEThCS (hakTopamMu AOBKiJIA [3, 4]. BinbIricts 3 1mx
TeHiB MalOTh HU3bKY MEHETPAHTHICTh MO BiAHOLIEHHIO 10
3JI0SIKICHUX HOBOYTBOPEHb, aJIeé YacTOTa MOILUIMPEHOCTI iX
noJiMop(HUX BapiaHTIB B MOMYJISILIil MOX€e IOCSTaTh BU-
COKMX 3HaYeHb. 32 OCTaHHi POKM iIeHTU(DIKOBAHO JIECITKN
noaiMopHUX TeHiB-KaHAWAATIB, $IKi MOXYyTb OpaTu
y4acTb Y (DOpMyBaHHiI OHKOJIOTIYHOTO PUBHKY.

OcobnuBe Miclie cepell TeHiB-MOIN(IiKaTOpOB MaiOTh
reau pemnapauii JHK, mpomyktn gkux oOyMOBIIOIOTH
BimHOBNeHHs nowkomkeHb JJHK, 1110 BUHMKaOTh B pe-
3yJIbTaTi 30BHillIHIX BIUIMBIB (IB, KaHlieporeHu, KCeHO-
0iOTMKM Ta iH.) i BHYTPIIIHIX TTOAiH (TTOMUJIKM pernTiKa-
1Iii), Ta BUJAJICHHS IIUISIXOM aroITo3y KJITUH, FeHeTUY-
HUI amapaT SIKUX He Moxe OyTHu BimHoBiIeHuI [5]. OcTaH-
HiM YyacoM 3Ha4yHy yBary AOCJiIHUKIB MPUBEPTAE B3a€-
MO3B’s130K mosiMopdismy TeHiB pemnapaiii XRCCI Ta
XPD 3 po3Butkom onkomnarosjorii. [enH XRCC1 xonye pe-
TYJISITOPHUIA OUTOK perapallii, IKMii He Ma€ (pepMeHTa-
TUBHOI aKTUBHOCTI, ajie¢ 3AiliCHIOE KOOPAUHYIOUY (DYHK-
uito, B3aemomitoun 3 nomi-AJd-nonimepasoro, JHK-
airasoro 3, JJHK-nonimepasoro B, APEIL [6]. HaiiGinbin
nocnimkeHuMu nojiiMopdizMamu reHa XRCCI1 € XRCC1
Argl194Trp, XRCC1 Arg280His, XRCC1 Arg399GIn. IToxka-
3aHO, 1110 3a YMOB [Iil i0Hi3yr0uo1 pagialiil y TOMO3UTOTHUX
HociiB moiaiMopdHoro anemo XRCCI GIn399Gin
IIBUAKICTh penapailii nomkomkeHb JJHK meHia, Hix y
TOMO3MTIOT 3a JOMiHAHTHUM ajiejieM [7].

INloka3zana acomjialiist HocificTBa moaiMOp(HUX aeieit
reHa XRCC1 3 pU3MKOM PO3BUTKY PSIAY 3T0SIKICHUX HO-
BOYTBOPEHB (paK MOJIOYHOI 3a71031, paK IIUTyHKa, KOJIO-
pexktanbHuil pak) [8—10]. ITopsia 3 TUM, iCHYIOTh POOO-
TH B KMX He BUSBJIICHO MOMiOHMX acomiamiii [11, 12].
Mera-anamni3, mpoBeneHnuii F-F. Wu ta criiBaBr. [13], mo-
Ka3aB BIICYTHICTb 3B’SI3KYy MixX ToJiMopdizMamMu
Arg399Gin, Arg280His, Arg194Trp rena XRCC1 ta pusu-
KoM po3BUTKy PILLI3.

IIpote mera-anani3, mpoBeaeHuii C. Wang Ta CITiBaBT.
[14], nemoHcTpyE, 110 NToaiMOpdHi BapiaHTu reHa XRCC1
MOXYTb OyTHU TTOB’s13aHi 3 pUBUKOM PO3BUTKY paKy LIUTO-
nmoaioHoi 3amo3n, a came, XRCC1 Arg280His momiMopd-
HUIA BapiaHT MOB’sI3aHUI 3 TiABUILIEHUM pusukom PIII3
Yy KaBKa3oidiB, mojiiMmopdHuil BapiaHT Argl94Tp — 3
ninBuileHuM pusrikom PII3 y 3MillaHiil momysnsiii, ta
noniMopdHuii BapiaHT Arg399GIn acoititoeTbest 3 goc-

ing individual radiosensitivity (IRS), which
caused the risk of malignancies associated with
the impact of ionizing radiation (IR). It is consid-
ered, that IRS is a phenomenon of multifactorial
nature and to much extent is determined by
genetic characteristics, including polymorphic
variants of genes modificators, the effect of which
is modulated by environmental factors [3, 4].
Most of these genes have low penetrance in rela-
tion to cancer, but the frequency of its polymor-
phic variants in the population can reach high val-
ues. In recent years, several common low-pene-
trance genes that cause susceptibility to cancer
were identified.

The special place belongs to DNA repair genes,
the products of which cause DNA damage restora-
tion, resulting from external influences (IR, car-
cinogens, xenobiotics, etc..) and internal events
(replication errors), and removal by apoptosis cells,
which genetic system can not be restore [5].
Recently, considerable attention of researchers is
attracted by correlation of polymorphism of DNA
repair genes XRCC1 and XPD with development of
cancer pathology. XRCC1 gene encodes a regulato-
ry repair protein, that has no enzymatic activity, but
performs a coordinating function by interacting
with poly-ADP-polymerase, DNA ligase 3, DNA
polymerase 3, ARE1 [6]. The most studied poly-
morphism of XRCC/ gene are XRCCI Argl94Trp,
XRCC1 Arg280His, XRCC1 Arg399Gin. It is shown
that in conditions of ionizing radiation in homozy-
gous carriers of polymorphic allele XRCC/
GIn399Gln, speed of repair DNA damage is less
than in homozygotes for the dominant allele [7].

There was shown association between polymor-
phic allele carriers of XRCC1 gene with the risk of
a number of malignant tumors (breast cancer, gas-
tric cancer, colorectal cancer) [§—10]. At the same
time, there are studies, which did not found simi-
lar associations [11, 12]. A meta-analysis by Wu F-
F et al. [13] showed no association between poly-
morphisms Arg399Gin, Arg280His, Argl94Trp
XRCC1 gene and risk of thyroid cancer.

However, a meta-analysis by C. Wang et al. [14]
shows that polymorphic variants of XRCC I gene may
be associated with the risk of thyroid cancer, name-
ly, XRCC1 Arg280His polymorphic variant associat-
ed with increased risk of thyroid cancer in Cau-
casian, polymorphic variant Arg194Trp with increa-
sed risk of thyroid cancer in the mixed population
and Arg399GIn polymorphic variant is associated
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TOBipHUM 3HIDKeHHIM pusuky PII3. locmimkeHHs Tpy-
nu BYeHMX B Kurtai BUSIBUIM OOCTOBipHE ITiABUILEHHS
PU3MKY BUHUKHEHHSI paKy IIUTOIOAi0HOI 371031 Y HOCIiB
nosiMopdHux BapiaHTiB reHiB XRCCI Argl94Trp Ta
XRCC3 Thr241Met, ocoba1BO 115 3aJIe3KHICTb BUpaXKeHa
y NPUXWIbHUKIB TMaJliHHS Ta ajkorojizMmy [15]. IHmmi
noniMopdHi BapiantTm TeHa XRCCI c.482C>T Ta
¢.1686C>G mnoB’s13aHi 3 pU3MKOM PO3BUTKY paKy JereHb
y KuTaichKii monyssii [16]. B po6ori N.M. Akulevich
Ta criBaBT. [17] BUSIBJIEHO, 11O He3aJeXHO Bil pamia-
uiiHoro BIUIMBY, mnojdiMopdism XRCCI Arg399Gin
MOB’SI3aHU 31 3MEHIIIEHHSIM PU3UKY PO3BUTKY MaITisp-
HOI KapUMHOMM B MYJBTMILIIKATUBHIN Ta JHOMiHAHTHIil
MoJIessaX. 3a pe3yabraraMy MeTa-aHanizy 38 mocCiIKeHb
Z. Hu Ta cniBaBt. [18] mpuxoagTh 10 BUCHOBKY, 110 aCO-
wianii mosxiMopdizmy reHa XRCC1 Arg399Gin i Arg280His
3 PU3UKOM PO3BUTKY OHKOMATOJIOTII 3aJMIIAI0ThCS pal-
11Ie CYIepeWIMBUMU, HixX ITepEKOHINBUMHU.

ITponykT rena XPD yHKIIIOHYE K JOTTOMIXXKHUI (haK-
top PHK-nonimepasu I1. Kpim 115010 BiH € HEOOXinHUM
B eKCLM3iliHil pemapallii HyKJIeoTHIiB. baraToriaHo-
BicTh poJi 6iika XPD B npoliecax TpaHCKpUIILIii i perna-
panii JHK minkpecmioeTbcss 3HaUeHHSIM MOTiMOP(GHOTO
CTaTyCy 1IbOTO I'eHa Y CXUJBHOCTI 0 OHKomaToJiorii [19].
XPD € BaxJIMBUM KOMITOHEHTOM HYKJIEOTHUIHOI €KCLIM-
3iftHo1 pemnapaitii (HEP) i 3gaTeH mpoTuaisatv pamiaitiii-
Ho-iHpyKoBaHuM TomkokeHHIM JIHK [20]. 3a ocTan-
HiIMU OOCHiIKeHHSIMU, TeH XPD noKami3yeTbCsl y BHYT-
pillTHiX MeMOpaHax MITOXOHIPil Ta Biflirpae BUPILIAJIbHY
poJib y 3a0e3neueHHi MiTOXOHAPiaJbHOI CTabiILHOCTI re-
HOMa NIUISIXOM CIIpUSTHHS e(PeKTUBHIN perapaliii oKmuc-
Horo nomkomkeHHs JIHK B miToxoHnpisx [21].

HociiicTBo moniMophHUX aesieil Iboro reHa 301TbIIy€e
PU3UK PO3BUTKY paKy MOJIOYHOI 3aJ103U [22], paKy JereHi
[23], paky mipocTath [24], KOTOpeKTaIbHOTO paKy [25].

3a pe3ynbpraTaMM MeTa-aHalli3y JliTepaTypHUX JKepes
L. Qiu Ta cmiBaBT. [22] nmpUXOOsITh OO0 BUCHOBKY, IO
XPD € HuzbKoneHeTpaHTHUM (haKTOPOM PU3MKY PO3-
BUTKY paKy MOJIOUHOI 3aJ103U. Y AOCJIiIKEHHI, IpoBe/e-
HoMy B KuTai, BCTaHOBJIEHO, 110 JIesiKi MosiMopdHi Te-
TEPO3UTOTHI BapiaHTU TeHa XPD € NpOTEeKTOPHUMHU Y
PO3BUTKY paKy MOJOYHOI 3aJI03H1, iHIII XX — MOB’s3aHi 3i
301JIBILIEHHSIM PU3HMKY 3aXBOPIOBaHHS [26].

3a naHMMM HAyKOBIB 3 [Hii, y HOCiiB pelieCUBHUX T'O-
MO3UTOTHMX BapiaHTiB reHa XPD, Asn312Asn Ta
GIn751GlIn, BUSIBIEHO CTaTUCTUYHO BipoTigHE MiABM-
IIEHHS 3aXBOPIOBAHOCTI Ha pakK IIUIyHKAa, TaKOX BCTa-
HOBJIEHO JAOCTOBipHE 30iJIbIIIEHHST YaCTOTU LIUX MiHOp-
Hux aneneit Gln ta Asn y mOCTiIXKyBaHill TPyITi XBOPUX
Ha pak unutyHka [27]. B mocnimkenHi A.A. YUymaka Ta
CHiBaBT. [28] He BUIBIEHO PO30IKHOCTEH Yy PO3MOMiTi

with a significant decrease in the risk of thyroid can-
cer. Scientists in China have discovered a significant
increased risk of thyroid cancer in carriers of poly-
morphic variants of genes XRCCI Argl94Trp and
XRCC3 Thr241Met, this dependence is especially
pronounced in the supporters of smoking and alco-
holism [15]. Other polymorphic variants of gene
XRCC1 ¢c.482C> T and c.1686C> G associated with
the risk of lung cancer in Chinese population [16].
N.M. Sakulevich et al. [17] found, that regardless of
radiation exposure, polymorphism XRCC]/
Arg399Gin related to reduced risk of papillary carci-
noma in dominant and multiplicative models.
According to the results of a meta-analysis of 38
studies, Z. Hu et al. [18] conclude, that the associa-
tion of polymorphisms Arg399GIn and Arg280His
of gene XRCC1 with the risk of developing cancer
remains more controversial than convincing.

XPD gene product functions as an auxiliary fac-
tor of RNA polymerase II. In addition, it is neces-
sary to nucleotide excision repair. XPD protein
multiplicity role in transcription processes and
DNA repair status underlines the value of a poly-
morphic gene in a susceptibility to cancer pathol-
ogy [19]. XPD is an important component of
nucleotide excision repair (NER) and is able to
resist radiation-induced DNA damage [20].
According to recent research XPD gene is localized
in the inner mitochondrial membrane and plays a
crucial role in the mitochondrial genome stability
by facilitating the efficient repair of oxidative
DNA damage in mitochondria [21].

The carriage of polymorphic alleles of this gene
increases the risk of breast cancer [22], lung cancer
[23], prostate cancer [24], colorectal cancer [25].

According to the results of a meta-analysis,
L. Qiu et al. [22] conclude that XPD is a low pen-
etrance risk factor for breast cancer. In a study
conducted in China was found, that some of het-
erozygous polymorphic variants of XPD gene are
protective in the development of breast cancer,
others — associated with an increased risk of the
disease [26].

According to scientists from India, in homozy-
gous carriers of the recessive gene variants of XPD
Asn312Asn and GIn751GlIn was found statistically
significant increase in the incidence of gastric can-
cer, also found a significant increase in the frequen-
cy of minor alleles GIn and Asn in the studied group
of patients with gastric cancer [27]. A.A. Chumak et
al. [28] found no differences in the distribution of
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OKpeMMX BapiaHTiB reHa XPD y XBOpUX Ha XPOHIYHY
JiMdoLuTapHy JelKeMilo, 3ajleXXHO Bil paaialiifHOro
aHaMHe3y, ajie TokasaHa acomianig Mixk GIn751GlIn
reHotunoM reHa XRCCI y xBopux Ta ii po3BUTKOM. Pa-
30M 3 TUM, He BUSBJEHO acolliallil mojiMopdizMy reHa
XPD 3 pu3uMKOM KOJOpeKTajlbHOro paky y IlojbChbKiii
nonyJsuii [29].

Takym yMHOM, POJIb 3a3HaUYEHUX TOJIiIMOP(]i3MiB B Ta-
TOTreHe3i 37105IKiCHUX HOBOYTBOPEHbB 3aJIMIIIAETHCS HEO -
Ho3HauHO00. OaHi i1 Ti XX cami ajesi mojJiMopdHUX reHiB
XRCC] ta XPD MOXyTh MaTH SIK TIPOOHKOTEHHMH, TaK i
MPOTEKTOPHUI edeKT, 3aJeXXHO BiJ €THIYHOI HaJleX-
HOCTI MonyJsilii, TUIY TKAHUHU, 3 SIKOI PO3BUBAETHCS
NyxJIMHA, BIUIMBY €KOJIOTIYHUX (paKTOpiB JOBKiLIA. 3a
BKa3aHUX IPUYMH, JaHi JiiTepaTypd IIOJO0 pPOJii
noniMopdHMUX BapiaHTiB reHiB penapaiii JHK XRCC/
Ta XPD B pu3uKy pO3BUTKY paKy i MyXJIMHHIl ITporpecii,
0c00MBO Ha TJi BIuiMBy IB, € HEOMHO3HAYHUMM i TTOT-
peOyIOTh MOJAJILIIUX JOCTiAXKEHb.

META

MeTtoto po60TH O0y10 BUZHAUMTU Ta ITOPIiBHITU OCOOIM-
BocTi nosimopdizmy renis penapauii XRCC1 Arg399GIn
ta XPD Lys751Gln y XxBopux Ha pak IIMTONOAIOHOI 3a/10-
3W, SIKi 3a3HaJIM [1i1 i0Hi3yI040i1 paaialii BHACIiI0K aBapii
Ha YopHoOunbcbkiit AEC, Ta y xBopux 6e3 BruiuBy 1B B
aHaMHe3i.

MATEPIAJIN TA METOJIU

BuszHaueHHs1 moniMopdi3MiB reHiB OisikiB penapauii JJTHK
nposeaeHo y 102 xsopux Ha PIII3. /liarno3 P13 BctaHOB-
JIIOBAJIU Y BilIIEHHSIX €HAOKPUHOJIOTI1, Xipyprii pagioiHmy-
KoBaHoi natojiorii 1Y “HaiioHalbHUIA HayKOBUIA LIEHTP
paniawiitHoi MmeauiHy HaltioHabHOT akaneMii MeIuIHUX
HayK Yxpainm” (HHLIPM) Tta Bimminenni Xipyprii Yk-
paiHChKOTO HAyKOBO-MPAKTUYHOTO LIeHTpYy eHIOKpUHHOI
Xipyprii, TpaHCIUIaHTALlil EeHIOKPUHHMX OPraHiB i TKAHUH
MO3 VYkpainn (YHITLEX TEOIiT). Crazito 3axBoproBaH-
He TIpencTaBisiiy 32 TNM kimacugikalli€to, BpaXxoByBaIn
dopmu PII3 — memynsapHy, QomikyIsspHy Ta TallijspHY.
BruB 1B B aHaMHe3i 3aXxBOproBaHHsI OyB HasiBHUM y 38
xBopux. Lli XxBopi BXOAWIN 10 ABOX Tpyn oOcTexkeHHs: |
TpyIia — YJ9aCHWKM JIikBimamii HacmiakiB aBapii Ha YAEC
(VJIHA), 10 xBopux; Il rpyma — eBakyitoBaHi Ta MELIKaHLI
KOHTPOJIbOBAHUX TEPUTOPIlA, 3a0pYITHEHUX PalioHyKITiAa-
mu, 28 xBopux. o III rpynu Bxoauau xBopi Ha PIII3 6e3
BBy 1B B aHamuesi — 64 ocoou. HesHaunuii BincoTok
BunankiB PLL3 B cTpykTypi 0HKO3axBOpIOBaHbL OYB OIHIEI0
3 TIPUYMH MaJIoi KiJTbKOCTI BUOipKM I rpymnu AoCiKeHHS.
51 OUiHKKM 4acToT MOJiMOp(HUX ajiesieid i pu3uKiB po3-
BUTKY OHKOITaTOJIOTii BOHA BUSIBUJIACS HEAOCTATHHO Perpe-

certain XPD gene variants in patients with chronic
lymphocytic leukemia, depending on the radiation
history, but association between GIn751GIn geno-
type of XRCCI gene in the patients and disease
development. However, no association was found
between XPD gene polymorphisms and risk of col-
orectal cancer in the Polish population [29].

Thus, the role of these polymorphisms in the
pathogenesis of malignant tumors remains contro-
versial. One and the same alleles of polymorphic
genes XRCC1 and XPD may have the oncological-
ly favorable or protective effect, depending on the
ethnicity of the population, the type of tissue, from
which the tumor develops, the impact of environ-
mental factors. For these reasons, the literature
data on the role of polymorphisms of DNA repair
gene variants XRCC/ and XPD in cancer risk and
tumor progression, especially under the impact of
IR, is ambiguous and need further research.

OBJECTIVE

The aim of this work was to determine and compare
the features of DNA repair genes XRCC1 Arg399GIn
and XPD Lys751GIn polymorphisms in thyroid can-
cer patients, who were exposed to ionizing radiation
as a result of the Chornobyl disaster, and in patients
with no radiation exposure in history.

MATERIALS AND METHODS

Determination of gene polymorphisms was per-
formed in 102 patients with thyroid cancer. The diag-
nosis of thyroid cancer set in the offices of Endocri-
nology and Surgery of Radiation-induced Pathology
NRCRM and Ukrainian Scientific and Practical
Center of Endocrine Surgery, Transplantation of
endocrine organs and tissues of the Ministry of
Health of Ukraine. Stage of disease represented by
TNM classification, took into account the form of
thyroid cancer — medullary, papillary and follicular.
Impact of IR in the disease history was present in 38
patients. Among them, the members of the accident
(clean up workers), 10 patients, (I group); evacuees
and residents from controlled areas contaminated
with radionuclides, 28 patients, (II group). To the
third (IIT) group entered patients with thyroid cancer
without impact of IR in history — 64 people. A small
percentage of cases of thyroid cancer in the structure
of cancer was one of the reasons for the small num-
ber of samples of I group. Since the size of I group is
not representative to assess the frequency of poly-
morphic alleles and the risk of cancer, we combined
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3eHTaTUBHOIO. ToMy MpyY aHaATi3i MU TaKoX 00’ eaHyBau I i
II rpynu B rpymy xBopux Ha PIII3, siki 3a3HaIu [ii i0Hi3yt0-
yoi pamiamii BHacmigok aBapii Ha YAEC. KoHTponbHa rpy-
na OyJa BimiOpaHa B YKpaiHCBHKIiil MOITYJISIIil Ta CTAHOBUJIA
41 ocoby 6e3 oHkomnaTosorii. |1 MOpiBHSIHHS OTPUMaHUX
JJaHUX 1100 CIIOHTAHHOIO Ta padialliiiHO-acoLii0BaHOTO
PIII3 i po3paxyHKiB BiTMiHHOCTEI 9acTOT ajieJiei i pU3NKy
BUHMKHEHHST OHKOIIATOJIOTii BUKOPUCTOBYBAIIU AaHi JIiTe-
paTypy IIOAO KOHTPOJIBHUX TpyM Momyisuiii Pociicbkoi
®enepanii, bemapyci Ta Ionpmi [5, 17, 29]. Ilpu owiHmi
pu3VKiB 100 noiiMopdizmy XRCCI1 — paHi nitepatypu
1IOA0 XXUTEJIiB YMOBHO UMCTUX Ta paialliiiHO-3a0pymHe-
Hux TepuTopiii Pociiicbkoi @enepariii Ta bemapyci 6e3 oH-
KOTaToJIOri1 (pamianiiiHo-eKCIIOHOBAaHMX i Oe3 BILMBY 1B B
aHamHe3i — 198 oci0) [17]. Ilpu owiHII pU3UKIB IIOIO
noxiMopdizmy XPD — naHi JiitepaTypu 1100 OIIPOMiHEHUX
3MOPOBYX MpaliBHUKIB CHOipChbKOro XiMigyHOTo KOMOiHaTYy,
Pociticeka ®epnepamist (148 ocib) [5] Ta IpeacTaBHMKIB
MOJIbCHKOI TTonysisaLii 6e3 onkomnarosiorii (100 oci6) [29].
MeTon BU3HAYeHHS IMOJIiMOpGi3MiB TeHiB penapaiii
AHK XRCCI ta XPD. TenomHa JHK excTparyBaiacs i3
MOHOHYKJIeapiB nepudepuyHoOi KPOBi 3 BUKOPUCTAHHSIM
Haoopy mwig BuaiieHHS JITHK NeoPrep DNA Magnet
(Neogene, YkpaiHa) 3riZHO 3 iHCTPYKIIi€I0O BUPOOHUKA.
Hns BusHayeHHsT nojiiMopdismy reHa XPD Lys751Gln
BUKOPHCTOBYBAJIM TaKy IOCAiAOBHICTb IpaiiMepiB: mpsi-
muii (5’-TCAAACATCCTGTCCCTACT-3’) i 3BOpoOT-
Huit (5’-CTGCGATTAAAGGCTGTGGA-3’). IIJIP
3MiICHIOBAIM B KiHIIEBOMY 00’e€Mi 20 MKJI, SIKWIA MiCTUB
npubauzHo 20 Hr gocaimxyBaHoro JHK, 10,0 mMosb
KOKHOTO i3 TIpaiiMepiB, 3 BAKOPUCTaHHSIM Oydepa, Hama-
Horo BUpoOHMKOM. JI1st amritichikaliil BUKOpUCTOBYBAIU
Habip pearentiB masa  IUJIP  amnmidgikanii JHK
GenPak®PCR Core (Neogene, YkpaiHa), 3rigHo 3
IHCTpYKIIi€el0 BUpoOHMKa. AMruridikaitigs Ha GeneAmp
PCR System 2400 (Perkin Elmer, Cinranyp) ckiiaganacs 3
noyaTkoBoi aeHartypartii — 95 °C, 10 xB; 30 LMKIIiB JeHa-
typauii — 95 °C, 1 xB; Bimxkury — 60°C, 1 xB; eJloHTaLii —
72°C, 1 xB; i ¢inampHOiI enonHranii — 72 °C, 10 xB. I1po-
IYKT MicJist amruticikartii migmasanu aii 10 Ox pectpukTa-
31 Pstl (CTGCAVG) nipotsiroM 16 ToauH 3a Temrepary-
pu 37°C nyist BUBHAYEHHSI HAssBHOCTI JOIaTKOBOTO CalTy
PEeCTPUKIIii, SIKWI IIPUCYTHIN y ToIiMOp(pHOMY BapiaHTi.
Kinuesuit nponykt IJIP BizyanizyBanu rpu enekTpodo-
pesi B 3 % arapo3HoMmy reJii i3 3a6apBiaeHHIM OPOMUCTUM
etuaieM rpotsaromM 30 xB mpu Hanpy3i 70 V. 3a BiacyTHOCTI
noriMopi3My YTBOPIOBAINCH 2 CMYTH pO3Pi3aHOTo Mpo-
aykty ITIJIP peakuii 110 Tta 234 m.H. 3a HasgBHOCTI
nojiiMopdizMy y 2 ajensix croctepiraiv Tpu cMmyru: 110
ILH., 63 m.H. Ta 171 1m.H. [eTepo3uroTHuMii BapiaHT MPOSIB-
JISIBCSI IpUCYTHICTIO 4 emyT — 63, 110, 171 Ta 234 m.H.

first and second groups of patients with thyroid can-
cer, who were exposed to the IR after Chornobyl
accident. The control group was selected in Ukrai-
nian population and accounted 41 person without
cancer. For comparison of the data on spontaneous
and radiation-associated thyroid cancer and settle-
ment of allele frequencies differences and risk of can-
cer were used the literature data on control groups of
populations of Russia, Belarus and Poland [5, 17,
29]. In assessing the risks of polymorphism XRCC1I —
literature data on residents of relatively clean and
radiation-contaminated areas of Belarus and the
Russian Federation without cancer (radiation-ex-
posed and without the influence of IR in history —
198 people) [17]. In assessing the risks of polymor-
phism XPD — literature data about healthy exposed
workers of Siberian chemical plant, Russian Fede-
ration (148 persons) [5] and representatives of the
Polish population without cancer (100 people) [29].

The method of determining polymorphisms of
DNA repair genes XRCC1 and XPD. Genomic DNA
was extracted of peripheral blood mononuclear cells
using DNA isolation kit NeoPrep DNA Magnet
(Neogene, Ukraine) according to the manufacturer’s
instructions. To determine the XPD Lys751GIn were
used primers: direct (5’-TCAAACATCCTGTCCC-
TACT-3") and reverse (5’-CTGCGATTAAAG-
GCTGTGGA-3’). PCR was performed in a final
volume of 20 ml, containing approximately 20 ng of
DNA studied, 10.0 pmol of each primer, using the
buffer provided by the manufacturer. For amplifica-
tion was used reagent kit for polymerase chain reac-
tion (PCR) of DNA amplification GenPak®PCR
Core (Neogene, Ukraine), according to manufactur-
er’s instructions. Amplification in GeneAmp PCR
System 2400 (Perkin Elmer, Singapore) consisted of
an initial denaturation — 95°C, 10 min; 30 cycles of
denaturation — 95 °C, 1 min; annealing — 60°C,
1 min; elongation — 72 °C, 1 min; and final elonga-
tion — 72 °C, 10 min. Product after amplification was
exposed to 10 units of restriction Pstl (CTGCAVG)
at 37°C for 16 hours to determine additional restric-
tion site, that is present in polymorphic variants. Split
PCR product was subjected to electrophoresis in 3 %
agarose gels with ethidium bromide staining for 30
min. at a voltage of 70 V. In the absence of polymor-
phisms formed two bands cut product PCR reaction
of 110 bp and 234. If polymorphism present, in 2
alleles observed three bands of 110 bp, 63 bp and 171
bp. Heterozygous variant manifested by the presence
of four bands — 63, 110, 171 and 234 bp.

557 @&



KJTIHIYHI

AOCNIAXKEHHA

ISSN 2304-8336. pobnemn pagiauiiinoi Meouunkm Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2015. Bun. 20.

Hnsa BuzHaueHHss XRCC1 Arg399GIn BUKOpHCTOBYBaJIN
npaiimepu: npsamuit (5’-TTGTGCTTTCTCTGTGTC-
CA-3’) i 3BopotHuit (5’-TCCTCCAGCCTTTTCTGA-
TA-3’). YmoBu amrtidikaliii i ckiian peakiiiiiHol cymilli
Oy TaKWMM, SIK i IPU BU3HAYEHHI TMOJaiMOpGhi3My TeHa
XPD Lys751GlIn. Hecarb mikpoditpiB IIJIP mpomykrty
3MilIyBajd 3 5 MKJ PeCTPUKLIHOI CyMillli, sIka MiCTUJIa
10 Op pectpukrasu Mspl (CYCGG), y norimopdHOMY
BapiaHTi cCaliT peCTPUKILil BIACYTHIl i pO3IIETUTIOBAIN MPU
37 °C npotsirom 16 rogun. Posmeruienuii ITJIP npomykr
migmaBaau eiaektpodopedy B 3 % arapo3HOMy Telli SIK
oInucaHo Bullle. Y BUMAAKY HAsIBHOCTI mogiMopdizmy B
06ox anensix, mpoaykT ITJIP po3mipom 616 m.H. 3amu-
LIAEThCS HEPO3IIEIUIEHUM. 3a BiICYTHOCTI MoJliMopdizMy
MPOAYKT PO3LIEIIIIOEThCS Ha 2 parMeHTH po3MipoM 376
i 240 m.H. PeakuiitHy cymill 6e3 MaTpulli BUKOPHUCTOBY-
BaJIU SIK HETaTUBHMI KOHTPOJb, MpoaykT [IJIP amruti-
(ikalii, IKuii He migmaBaau Ail peCTPUKTa3U — SIK TO31-
TUBHUIA KOHTPOJIb. [€TepOo3UroTHU BapiaHT IIPOSIBJISIBCS
MPUCYTHICTIO TPhOX cMyT — 240, 376 Ta 616 11.H.

Yactory noJjiiMmopdHMX ajeneil Ta BiAMOBiAHICTb
po3Moaijly TeHOTWUMIB BU3HAYajJud 3a PIiBHSIHHIM
Xappi-Baiin6epra. BupaxoByBaiu 4acToTy ajieljied Tta
reHOTUITiB. BiZMiHHOCTI MiX 4yacToTaMu ajeyieil y
pi3HMX Ipynax Ta B PO3IOMIiJi YaCTOT T€HOTUIIIB PO3-
paxoByBaJld 3 BUKOPUCTaHHSM KpUTEpilo > 3 MOII-
paBKolo Metca Ha Ge3rnepepBHicTb Bapiallii Ta TOYHO-
ro JIBOCTOPOHHBLOTO KpuTepiro Pimepa. Bigmo-
BIIHICTh PO3MOIiAy YaCTOTHM TE€HOTHUIIIB piBHOBA3i
Xapni-BaitHO6epra oliHOBajJIM 3a JOMNOMOIOIO
MOPiBHSIHHS OUiKYyBaHOI Ta eMIiIPUYHOI YACTOTU IeHO-
TUMIiB. AHaJi3 MPOBOAMIN, 0a3yIOUMCh Ha PO3paxyH-
KaX TEOPETUYHO OYiKyBaHOTO PO3MOILIYy KOXHOTO 3
TPhOX T€HOTUIIIB, BUXOASIYM 3 IIPUITYIIeHHS, 110 JaHi
IHIINMX IBOX € TOUHUMH. CTaTUCTUYHY OOPOOKY OTpH-
MaHUX JaHMUX 3[ilICHIOBAIN 3 BUKOPUCTAHHSM ITaKeTy
nporpaM Statistica Base “Basic Statistical Analysis
Methods™.

PE3VJIBTATU NOCIIIZKEHDb TA OBI'OBOPEHHA
PesyabraTi aHanizy po3nofilly oKpeMuX FeHOTHUIIiB 3a
noaiMopdizmoM Lys751GIn rena XPD y ocib mociimxe-
HUX TPYIT IPEICTaBIeHO B TAOMMIIIX 1—2.

B 3aranpHiil rpymi BciX 0OCTeXEHMX, XBOPUX Ha
PII3, HeszamexHO BiA pamialliiiHOrO aHaMHE3y pPO3-
MOAi FeHOTMIIIB BiIMoOBigaB piBHSAHHIO Xapmi-BaiiH-
Oepra. AHaJli3 IpOBOAUIN, 0a3yIOUUCh HAa pO3paxyHKax
TEOPETUYHO OUiKyBaHOIO PO3MOMALTY KOXHOTO 3 TPhOX
TEHOTMITiB, BUXOISIUM 3 NPUITYLLIEHHS, 110 JaHi iHIIMX
JIBOX € TOYHUMHU (AUB. Ta0aA. 1). AHATOTIYHUM YUHOM
OpOBOAMIIM aHai3 AJisl IHIIMX TPyIl. Y3arajbHEHi JaHi

To determine the XRCCI Arg399GIn were used
primers: direct (5’-TTGTGCTTTCTCTGTGTC-
CA-3’) and reverse (5’-TCCTCCAGCCTTTTCT-
GATA-3’). Terms of amplification and composition
of the reaction mixture were the same as in determin-
ing gene polymorphism of XPD Lys751GIn. Ten
microliter of PCR product was mixed with 5 ml res-
triction mixture, containing 10 units restriction Mspl
(CVYCGQG), in polymorphic variants the restriction
site was absent, and digested at 370S for 16 hours.
Split PCR product was subjected to electrophoresis
in 3 % agarose gel as described above. In case of poly-
morphism in both alleles, PCR product size 616 bp
remains unsplit. In the absence of polymorphism, the
product is split into 2 fragments of size 376 and 240
bp.b The reaction mixture without matrix was used as
a negative control, PCR amplification product, that
is not subjected to restriction — as a positive control.
Heterozygous variant manifested by the presence of
three bands — 240, 376 and 616 bp.

Polymorphic alleles frequency and genotypes dis-
tribution was assessed according for Hardy-Weinberg
equation (http://www.oege.org/software/hwe-mr-
calc.shtml). Frequency of alleles and genotypes was
calculated. Differences between the alleles frequencies
in different groups and distribution of genotypes fre-
quency was calculated using y’ test Yates’ correction
for continuity and exact two-sided Fisher criterion.
Compliance with the distribution frequency of geno-
types Hardy-Weinberg equilibrium was assessed by
comparing the expected and empirical frequency of
genotypes. Analysis was performed based on theoreti-
cal calculations of the expected distribution of each of
three genotypes, based on the assumption that other
two entries are accurate (http://www.oege.org/soft-
ware/hwe-mr-calc.shtml). Statistical analysis of the
data was performed using the software package
Statistica Base “Basic Statistical Analysis Methods”.

RESULTS AND DISCUSSION
The results of the distributions analysis of individual
genotypes for polymorphisms Lys751GIn XPD gene in
patients of studied groups are presented in Tables 1—2.
In the total group of patients with for thyroid can-
cer, regardless of history of radiation impact, the
distribution of genotypes corresponded to Hardy-
Weinberg equation. The analysis was performed
based on theoretical calculations of the expected
distribution of each of the three genotypes, based on
the assumption that the other two entries are accu-
rate (see Table 1). Similarly, analysis carried out for
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Ta6nuusa 1

Po3nopin okpemux nonimopdiamie Lys751Gln rena XPD, aHani3s BignoBigHOCTi po3nofiny reHoTUNiB piBHAHHIO
Xappi-BaitH6epra Ta BU3HaUEHHA 4acToTM BapiaHTHoro anensa reHa XPD cepep Bcix 06cTexxeHUx oci6, xBopux
Ha PIL3 (n =102)

Table 1

The distribution of certain gene polymorphisms Lys751Gln XPD, analysis of the distribution of genotypes

according Hardy-Weinberg equation and determining the frequency of the variant allele of the gene XPD
among all surveyed individuals with thyroid cancer (n = 102)

FeHoTun ExcnepumeHnTanbhi  OuikyBaHi  y2, p Yacrora anens p Yacrora anens q ( V**)

Genotype Experimental Expected X% P Frequency of allele p Frequency of allele q ( V**)

Fomo3urotn / homozygotes Lys751 Lys 31 33,55

letepoaurotu / heterozygotes Lys751GIn 55 4990 |1,07;p>0,05 0,57 0,43

Fomoaurotn / homozygotes Gin 751Gin 16 18,55

Ananizosai rpynu / analyzed groups Lys751Lys Lys751GIn  GIn751GIn  BapiaHTvt yactotm anena p ~ BapianTu yactotvt anens q (V**)
Frequency options of allele p  Frequency options of allele g (V**)

Lys751 Lys 47.27* 55 16 0,63 0,37

Lys751GIn 31 44.54% 16 0,58 0,42

GIn 751GIn 31 55 24.4* 0,53 0,47

MpUMiTKN. * — TEOPETINYHO O4iKYBaHMIA PO3MOAIN FEHOTUMY, 3@ YMOBM, IO AaHi iHLLKMX BOX € TOYHUMM (0BPaxoBaHO AN KOXHOTO BapiaHTy); ** — yacToTa BapiaHTHOro anens.
Notes. * — theoretically expected genotype distribution, provided that the other two entries are accurate (calculated for each variant); ** — frequency of variant alleles.

Ta6nuusa 2
Po3nopain okpemux nonimopeismie Lys751Gln rena XPD, yactota BapiaHTHOro anens reHa XPD T1a BignoBigHicTb
po3noainy reHotunis piBHAHHIO XapAai-BaiH6epra cepep o6cTexkeHux ocib, Kinbkictb xBopux (%)

Table 2

Distribution of individual gene polymorphisms Lys751Gln XPD, the frequency of the variant allele of the gene
XPD, and the genotypes distribution matching equation Hardy-Weinberg among surveyed persons, the num-
ber of patients (%)

XPD renotun / XPD genotype

r 2,
pyna / group Lys751lys  Lys751GIn  GIn751GIn Vanens/allele * "

Bci xBopi Ha PLL3, n = 102 31 (30,39) 55 (53,92) 16 (15,69) 0,43 1,07; p > 0,05
All patients with thyroid cancer, n = 102
Xsopi Ha PLL3, ski 3a3Hanu gii 1B B aHamHesi, n = 38 11 (28,95) 17 (44,74) 10 (26,31) 0,49 0,49; p > 0,05
Patients with thyroid cancer, who were exposed to the IR, n = 38
> xBopi Ha PLL3, YIHA, n =10 1(10) 3 (30,0 6 (60) 0,75 0,40; p > 0,05
patients with thyroid cancer, clean up workers, n = 10
> xB0pi Ha PLLI3 (eBaKyioBaHi Ta MELLKaHL 10 (35,71) 14 (50) 4(14,29) 0,39 0,06; p > 0,05

papiaviinHo 3abpyaHeHux TepuTopiit Ykpaikm), n = 28
patients with thyroid cancer, evacuees and residents
of contaminated territories of Ukraine, n = 28

XBopi Ha PLLI3, 6e3 BnnuBy IB B aHamHe3i, n = 64 20 (31,24) 38 (59,38) 6(9,38) 0,39 3,91; p< 0,05
Patients with thyroid cancer, without impact of IR in history, n = 64
KoHTponbHa rpyna, YkpaiHa, n = 41 16 (39,02) 21 (51,21) 4 (9,75) 0,35 0,59; p > 0,05

The control group, Ukraine, n = 41

aHali3y pO3IOAIJly OKpeMHUX TICHOTHINIB 3a moJi-  other groups. Summary data analysis of the distri-
mopdizmom Lys751GIn rena XPD Tta iioro Bigmo-  bution of certain genotypes of polymorphisms
BimHOCTI piBHsIHHIO Xapai-BaitHOepra npeacrtasieHo B Lys751Gln XPD gene and its compliance with the
TabauLi 2. Hardy-Weinberg equation presented in Table 2.

B rpymi obcrexxeHux, xsopux Ha PIII3, ski 3a3Hanu aii In the group of patients with thyroid cancer,
IB B anamHe3i, po3Mmoiyl TeHOTUTIIB BinmosigaB piBHIH-  who were exposed to IR, the distribution of geno-

559 ‘&



KJTIHIYHI

AOCNIAXKEHHA

ISSN 2304-8336. pobnemn pagiauiiinoi Meouunkm Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2015. Bun. 20.

Ta6nuusa 3
EMnipuyHuMii Ta oyikyBaHuit po3noain reHotunie nonimopgismie Lys751Gln reHa XPD y xeopux Ha PLI3, 6e3
Bnausy IB B aHamHe3si

Table 3
Empirical and expected distribution of genotypes of polymorphisms Lys751Gln in the XPD gene among patients
with thyroid cancer without impact of IR in history

FeHoTun / genotype EmMnipuuHi / experimental OuikyBaHi / expected

l'omosurotn Lys751 Lys / homozygotes Lys751 Lys 20 23,77

leteposurotn Lys751GiIn / heterozygotes Lys751GIn 38 30,47

F'omosurotn GIn 751GIn / homozygotes GIn 751GIn 6 9,77
Ta6nuus 4

Po3nogin okpemux nonimopdismie Lys751Gln reHa XPD, yactoTa BapiaHTHOi aneni reHa XPD 1a BignoBigHicTb
po3noainy reHoTunis piBHAHHIO Xapai-BaitH6epra 3a agaHumu niteparypwm [5, 29, 30, 31] (KinbkicTb xBopux (%))

Table 4
The distribution of certain gene polymorphisms Lys751Gln XPD, the frequency of the variant allele of the gene
XPD and the genotypes distribution matching equation Hardy-Weinberg according to the literature [5, 29, 30,

31], the number of patients (%)

XPD renotun / XPD genotype

i
pynd Lys751Lys

Lys751Gin

GIn751GIn V anenb / allele

'pyna onpoMiHEHWX 3A0POBMX MPALBHUKIB

Cwbipcbkoro ximiyHoro kombiHary, Pociiicbka depepallis

(mo3a 0,11-1631,1 m38, mMepiaHa — 74 m38), n = 147 [5]

A group of exposed healthy workers of Siberian chemical combine,
Russian Federation

(0,11-1631,1 mSv dose, the median — 74 mSv), n = 147 [5]

52 (35,7)

68 (46,36) 27 (18,37) 0,41 p > 0,05

'pyna ocib 6e3 oHkonarosnorii, Monbia, n = 100 [29]
A group of person without cancer pathology, Poland, n = 100 [29]

42 (42)

41 (41) 17 (17) 0,38 p>0,05

I'pyna 3poposux oci6, LLsews; n=162 [30]
A group of healthy individuals, Sweden; n = 162 [30]

66 (40,7)

72 (44,4) 24 (14,8) 0,37 p> 0,05

I'pyna 3popoBux ocib, Benuka bputania, n=73 [31]
A group of healthy individuals, the United Kingdom, n=73 [31]

30 (41,1)

32 (43,8) 11 (15,1) 0,37 p>0,05

KoHTponbHa rpyna, YkpaiHa, n = 41
The control group, Ukraine, n = 41

16 (39,02)

21 (51,21) 4(9,75) 0,35 p> 0,05

Hi0 Xapni-BaitHOepra. Taka BiAgIoBimHICTB criocTepira-
Jachk 9K g xgopux Ha PII3, gxki Bxomwiu no rpynu
VIJIHA, Tak i g rpynu xBopux Ha PII3 iHmmx kate-
ropiii mnocTtpaxpganux (eBaKyiioBaHi Ta MeIIKaHIIi
pamiaiiiiHo 3a0pyqHEHUX TepUTOpiit), He3BaKalouu Ha
MaJty YMCeNIbHICTh 3a3HaueHuX rpyn (9,8 ta 27,4 % Bin 3a-
rajbHOI KiJIbKOCTi 00CTeXXeHMX, BiAloBiaHO). HaBmaku, B
rpyti xBopux Ha PII3 6e3 BBy IB B anamHesi, sika 3a
YyuceIbHICTIO cKitafana 62,8 % obcTexkeHNX, PO3IOIi Te-
HOTUIMIB BipOTiMHO HE BiAINOBiITaB PiBHSIHHIO Xap/li-
Baitn6epra (auB. Ta6:1. 2). Ciig 3a3Ha4UTH, 110 OTPHUMaHi
3HayeHHs x?> = 3,91 3HaxosATbCS HAa MEXi KPUTUYHOTO
3HAYEHHSI Y pur = 3,84, TOMY BUSIBJIEHA HEBIIMOBIAHICTh
MOXe MaTW BUMAIKOBUM XapakTep. AK BUIHO 3 TaOIULL
3, OCHOBHUM (PaKTOPOM HEBIAMOBIAHOCTI PO3IOAiNY Tre-
HOTUIIIB piBHSIHHIO Xapai-BaitHOepra Moxe OyTu Oibliia

(1) 560

types corresponded to Hardy-Weinberg equation.
Such compliance was observed for patients with
thyroid cancer, who were clean up workers and for
other group of patients (evacuees and residents of
contaminated territories), despite the small size of
these groups (9.8 % and 27.4 % the total number
of patients, respectively). Conversely, among
patients with TC without influence of IR in histo-
ry, which numbers was 62.8 %, the distribution of
genotypes likely did not meet Hardy-Weinberg
equation (see Table 2). It should be noted, that the
values obtained 2 = 3.91 on the verge of critical )2
= 3.84, so the discrepancy found may be random.
As shown in table 3, the basic factor of disparity of
genotypes distribution to Hardy-Weinberg equa-
tion can be a greater amount of heterozygotes at
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BiporigHicTb BigMiHHOCTel y YacToTi BapiaHTHoro anensa reHa XPD Lys751GLln mixk rpynamu o6cTexxeHux ocié

Table 5

Probability of differences in the frequency of the variant allele of the gene XPD Lys751Gln between groups of

surveyed persons

Yacrora BapianTHoro anens rena XPD Lys751Gin

lpyna / groups - X% P
Frequency of the variant allele of the gene XPD Lys751GIn ’
XBopi Ha PLLI3, siki 3a3Hanu aji 1B B aHamHesi, n = 38 0,49 x2=1,80; p=10,179
Patients with thyroid cancer, who were exposed to the IR, n = 38
> xBopi Ha PLL3, YJTHA, n =10 0,75 HE PO3PaxoByBaIn
> patients with thyroid cancer, clean up workers, n = 10 not counting
> XxBOpi Ha PLLL3 - eBakyiioBaHi Ta MeLLKaHLj 0,39 x2=0,001; p=0,977
papiauiiiHo 3abpyaHeHux TepuTopiit Ykpaikm), n = 28
> patients with thyroid cancer, evacuees and residents
of contaminated territories of Ukraine, n = 28
XBopi Ha PLLI3, 6e3 BnnuBy IB B aHamHesi, n = 64 0,39 -
Patients with thyroid cancer, without impact of IR in history, n = 64
KonTponbHa rpyna, Ykpaia, n = 41 0,35 x2=0,004; p = 0,948

The control group, Ukraine, n = 41

Mpumitka. * — BipOriAHICTb BiAMIHHOCTEI MiX NOKa3HMKaMK MOPIBHSHO 3 rpyroto xopux Ha PLLI3 6e3 Bnnmsy IB B aHamHesi.
Note. * — the likelihood of differences between indicators compared with the group of patients with TC without the influence of IR in history.

KUJIBKICTh T€TEPO3UTOT MPU MPOIMOPLIAHO MEHIIIN Kilb-
KOCTi TOMO3UTOT 000X TUITIiB Y JOCiIXKEeHI TPYIIi.
OTpuMaHi naHi MOPiBHIOBAIM 3 JAaHWUMU JIiTepaTypu
11010 PO3MOilly reHOoTUIiB noaiMopdismiB Lys751GlIn
reHa XPD (ta6n. 4).
Pesynbrat aHamizy 4acTOT BapiaHTHOIO ajeisl TeHa
XPD y nociiaxeHuX Tpynax MpeAacTaBieHi B TaOJIuIIi S.
PesynbraTi aHamizy MOpiBHSIHHS 4acTOT BapiaHTHOTO
ajiesis reHa XPD MixX IOCHiIKeHUMU rpynaMu Ta JaHU-
MM JliTepaTypH |5, 29] npeacTasieHi B TabaULIAX 6—7.
Yacrora roMmo3urotTHux HociiB anenst GIn751Gln (ce-
pel BCiX iHIIMX TeHOTUIIiB) y xBopux Ha PIII3, gki 3a3-
Hau aii IB, OyJjia 10CTOBipHO OiIbIIO0, HiXK Y XBOPUX HA
P13 6e3 BruuBy 1B B anamuesi (26,31 % 1a 9,38 %
BinnosigHo, x> = 5,17, p = 0,023). Yacrora HoCiiB
GIn751GlIn cepen xBopux Ha PIII3 YJIHA Oyna Han3Bu-
yaiiHo BUCOKOI0 — 60 %, aje BHAC/IZOK Majiol Yncesib-
HOCTi BUOIpKU A0 iHTEpIpeTallil OTpMMaHUX PE3YJIBTaTiB
CJIil cTaBUTUCS 3 0OepexHicTio. YacToTa 11bOro reHoTu-
ny B IpyIli NOTEPHiIMX iHIIMX KaTeropii (eBakyioBaHi
Ta MELIKAaHLi pafialiifHO 3a0pyAHEHUX TEPUTOPIii), XO-
ya i1 Oyyna OilblIOIO, HiX Y XBopux 0e3 BIUMBY IB B
anHamuesi (14,29 % ta 9,38 % BigmoBigHO), MpoTe,
BiporigHo He BinpisHsutack (y2 = 0,11,p = 0,74). [Ipuyo-
MY 4acTOTU MOJiMOP(HOTrOo ajelilo B KX rpynax Oyau
ogHakoBi (V = 0,37). Yactota roMO3UTOTHUX HOCIiB
anemo Lys751Lys Tta rereposuror Lys751GIn B ycix
JOCIIiIKeHUX Tpymnax Mixk co0010 BipoTiaHO He BiIpi3HsI-
Jnach. ITopiBHSIHHSI KOHTPOJIbHOI Tpynu 3 YKpaiHu Ta

proportionally less amount of homozygotes of
both types in an study group.

The data were compared with literature data on
the distribution of genotypes polymorphisms
Lys751GIn gene XPD (Table 4).

The analysis frequency of the variant allele of XPD
gene in the studied groups are presented in Table 5.

The analysis comparing variant allele frequency
of gene XPD between studied groups and the liter-
ature data [5, 29] are presented in Tables 6—7.

The frequency of homozygous allele carriers
GIn751GIn (among all other genotypes) in thyroid
cancer patients exposed to IR was significantly higher
vs. such patients without IR impact in history (26.31 %
and 9.38 % respectively, x> = 5.17, p = 0.023).
GIn751Gln carrier frequency in the thyroid cancer
patients — clean up workers was extremely high —
60 %, but due to small samples, to interpretation of
this results should refer with a caution. Frequency of
this genotype in a group of other categories of victims
(evacuees and residents of contaminated territories),
although was higher than in patients without influence
of IR in history (14.29 % and 9.38 % respectively), but
did not differ significantly (> = 0.11, p = 0.74).
Moreover, the frequency of polymorphic alleles in
these groups was the same (V = 0.37). Frequency of
homozygous carriers of allele Lys751Lys and heterozy-
gotes Lys751Gln in all studied groups among them-
selves did not differ significantly. Compare of control
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Ta6nauusa 6

BiporigHicTb BigMiHHOCTe B YacToTi BapiaHTHOro anens reHa XPD Lys751Gln mixk rpynamu o6cTexxeHux oci6

Ta AAHUMU NiTEpaTypU LWOAO0 CNOB AHCbKUX NONYNALiN
Table 6

Probability of differences in the frequency of the variant allele of the gene XPD Lys751Gln between groups of

surveyed persons and literature data on Slavic populations

Yactorta BapiaHTHoro anensi reHa XPD Lys751GIn

Fpynu oGcTexeHunx / groups - p
Frequency of the variant allele of the gene XPD Lys751GIn
XBopi Ha PLLI3, siki 3a3Hanu aji IB B aHamHesi, n = 38 0,49 p1 =0,28; p2=0,22
Patients with thyroid cancer, who were exposed to the IR, n = 38
> xBOpi Ha PLL3, YIHA, n = 10 0,75 He po3paxoByBain
> patients with thyroid cancer, clean up workers, n = 10 not counting
> xBopi Ha PLLI3 - eBakyiioBaHi Ta MelLKaHL 0,39 He PO3PaxoByBasu
papiaLitHo 3abpyaHeHnx Teputopiit Ykpaitu), n = 28 not counting
> patients with thyroid cancer, evacuees and residents
of contaminated territories of Ukraine, n = 28
XBopi Ha PLLI3, 6e3 BnimBy IB B aHamMHesi, n = 64 0,39 p1 =0,78; po = 0,83

Patients with thyroid cancer, without impact of IR in history, n = 64

pyna onpoMiHEHMX 30,0POBMX NPALIBHUKIB 0,41
Cwbipcbkoro xiMiyHoro kombiHaty, Pociiicbka Depepauis

(mo3a 0,11-1631,1 m38, mMemiaHa — 74 m38), n = 147 [5]

A group of exposed healthy workers of

Siberian chemical combine, Russian Federation

(0.11-1631.,1 mSv dose, the median — 74 mSv), n = 147 [5]

I'pyna ocib 6e3 oxkonatonorii, Monbiya, n = 100 [29] 0,38

A group of person without cancer pathology, Poland, n = 100 [29]

[MpuMmiTky. p1 — BIPOTiBHICTb BIMIHHOCTEN MiX NOKa3HUKaMU rpyn 0BCTEXeHNX 0CiO NOPIBHSHO 3 rPYMNOI0 3A0POBMX OMPOMIHEHMX NpauiBHKKiB CUBIPCLKOro XiMiYHOTO KOMGIHATY,
Pociiicbka ®epepallis [5]; p2 — BIpOriAHICTb BiAMIHHOCTEN MiX MOKasHWkaMu rpyn 06CTeXeHnX ocib NopiBHSAHO 3 rpynoio ocib 6e3 oxkonatonorii, Monbiua [29].

Notes. p1 — the likelihood of differences between parameters of tested groups compared with a group of healthy exposed workers of Siberian chemical combine, Russian
Federation [5]; p2 — the likelihood of differences between parameters of tested groups compared with a group of person without cancer pathology, Poland, [29].

KOHTPOJIBHUX TPYII 32 JAaHUMMU JIITepaTypy BUSIBIIO He-
JIOCTOBIpHY pPIi3HUIIO MiXX HUMM: MiX T'pyIOI OIN-
POMiHEHUX 3I0POBUX MpaliBHUKIB CHOipCHKOTO XiMiu-
Horo koMbOiHaTy (Pociiickka ®enepaliist) Ta KOHTPOJIb-
HOIO Tpynolo i3 YKpaiHu pi3HUL OyJia HEAOCTOBIPHOIO
(2 =1,72, p = 0,18). PizHu1s Mix rpymnoto ocid 6e3 oH-
komnaroJorii (ITonpla) Ta KOHTPOJIBLHOIO TPYIOI0 3 YK-
paiHu Takox Oyina HegoctosipHomw ()2 =1,20, p = 0,27).

ITpu mopiBHSIHHI 3 TaHUMM JIiTepaTypu, Yy TOMO3UTOT-
HUX HOCIiB MiHOpHMX aneneir reHa XPD Lys751Gln, gxi
3a3Haiu BIMBY IB, He BUSIBIIEHO 30iJbLICHHST PU3UKY
po3sutky PIII3: OR = 1,18, p = 0,28 (11 mopiBHSIHHSI
BUKOPUCTaHi gaHi podotu [5]). ¥V ocid 6e3 BBy 1B B
aHaMHe3i HOCIICTBO TOMO3UIOTHUX MiHOPHMX ajiejieid
reHa XPD Lys751GlIn TakoxX He acOLIOETLCS 3 PU3UKOM
BuHuKHeHHs PIII3: OR = 0,52, p = 0,17 (1151 mOpiBHSIH-
Hsl BUKOpHUCTaHi gaHi poootu [29]). IIpu nmopiBHSIHHI 3
KOHTPOJILHOIO TPYIIOI0 YKPATHCHKOI MOIYJISILIT Y TOMO3U-
TOTHMX HOCIiiB MiHOpHUX aneneit reHa XPD Lys751Gln,
sIKi 3a3Haau BIJIUBY IB, BUSIBJIEHO JOCTOBipHE IMiABU-
meHHs pusuky po3Butky PII3: OR = 3,30, p = 0,05
(CI1 95 % 0,82—14,14). Taki pe3yabraTu MOXYTb OyTU

(1) 562

group from Ukraine and control groups according to
the literature data revealed no significant difference
between the group of healthy exposed workers of
Siberian Chemical combine (Russian Federation) and
the control group from Ukraine (2 = 1.72, p = 0.18).
Also, between a group of person without cancer
(Poland) and the control group from Ukraine the dif-
ference was not significant (> = 1.20, p = 0.27).
When compared to the literature data, homozygous
carriers of the minor allele of the gene XPD
Lys751Gln, exposed to IR, showed no increased risk
of thyroid cancer; OR = 1.18, p = 0.28 (for compari-
son, data from [5]). Individuals without a history of
exposure to IR, carriers of homozygous minor alleles
of the gene XPD Lys751Gln also are not associated
with the risk of thyroid cancer: OR = 0.52, p = 0.17
(for comparison, data from [29]). When compared
with a control group of Ukrainian population in
homozygous carriers of the minor allele of the gene
XPD Lys751Gln, exposed to IR, found a significant
increased risk of thyroid cancer: OR = 3.30, p = 0.05
(CI95 % 0.82—14.14 ). These results may be due to
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Ta6nuua 7

BiporigHicTb BigMiHHOCTel v yacToTi BapiaHTHOro anena reHa XPD Lys751Gln mix rpynamu o6crexkeHux oci6
Ta gaHumm niteparypu [30, 31] wopo 3a0poBux oci6 3axigHo-EBponeicbKUX nonynAwii

Table 7

Probability of differences in the frequency of the variant allele of the gene XPD Lys751Gln between groups of
surveyed persons and literature data [30, 31] on healthy people of Western European populations

YacTorta BapiaHTHOro anensi reHa XPD Lys751GIn

F'pynu oGcTexeHux / groups - p
Py / group Frequency of the variant allele of the gene XPD Lys751GIn
XBopi Ha PLLI3, siki 3a3Hanu aji IB B aHamHesi, n = 38 0,49 p1 =0,07; p2=0,11
Patients with thyroid cancer, who were exposed to the IR, n = 38
> xBOpi Ha PLL3, YJIHA, n = 10 0,75 He po3paxoByBasin
> patients with thyroid cancer, clean up workers, n = 10 not counting
> XxBOpi Ha PLLI3, iHwi kaTeropii nocTpaxaanux (eakyiioBaHi Ta 0,39 p1 =0,77; p2 = 0,87
MeLLKaHL| papiauiiiHo 3abpynHeHnx Teputopilt Ykpaitu), n = 28
> patients with thyroid cancer, evacuees and residents
of contaminated territories of Ukraine, n = 28
Xeopi Ha PLLI3, 6e3 Brmsy IB B aHamHesi, n = 64 0,39 p1 =0,75; p. = 0,80

Patients with thyroid cancer, without impact of IR in history, n = 64

l'pyna 3poposwx ocib, LLsewjs, n = 162 [30] 0,37
A group of healthy individuals, Sweden, n = 162 [30]
I'pyna 3p0poBux ocib, Benvka bputais, n = 73 [31] 0,37

A group of healthy individuals, the United Kingdom, n = 73 [31]

Mpumitky. p1 — BIPOTiAHICTb BIAMIHHOCTEN MiX NokasHWUKkamu rpyn 06CTexXeHUX ocib NopiBHsHO 3 rpynoto 3noposux ocid, LLiBewis [30]; p2 — BipOriAHICTb BIAMIHHOCTEN MiX

rnokasHukamu rpyn o06CTEXeHUX 0cib MopiBHSHO 3 rpynoio 3n0poBKX oci6, Benuka Bputanis [31].

Notes. p1 — the likelihood of differences between parameters of tested groups compared with a group of healthy individuals, Sweden, [30]; p2 — the likelihood of differences
between parameters of tested groups compared with a group of healthy individuals, United Kingdom, [31].

3YMOBJIEHI HEUMCJIEHHOIO KOHTPOJIbHOIO IPyIolo 3 YK-
painu. Ilpu MOpiBHSAHHI 3 KOHTPOJBHOIO TPYIIOIO YK-
paiHChbKOi monyJsiii y ocid 6e3 BBy 1B B aHamHe3i
HOCiAICTBO FrOMO3UTOTHUX MiHOPHUX aneseil reHa XPD
Lys751GIn He acollilo€Tbcs 3 pU3NKOM BUHHKHEHHS
PII3: OR = 0,95, p=0,94 (CI 95 % 0,21—4,38).

PesynbraTtu aHanizy po3noiay oKpeMuX FeHOTUIIiB
3a moiiMmopdizmomM Arg399GIn rena XRCCI y ocib
JTOCIIIKEHUX TPYI TpeacTaBiIeHO B TaOIUIIX 8—14.
VYV 3aranpHifl Tpymi BCiX 00CTeXEHUX, XBOPUX Ha
PII3, He3ayexxHo Bia pamiauiliiHOro aHamHe3y poO3-
MOJiJ reHOTUIIiB BiAINOBiAaB piBHIHHIO Xapai-BaiiH-
Oepra.

Xoua B rpymi xBopux Ha PII3 6e3 ¢pakty BrutuBy IB B
aHaMHe3i, PO3IOJil TeHOTMIIIB BipOTiAHO HE BiIpi3-
HgBcS Bim piBHIHHS Xapai-BaiiHOepra, oTpuMaHi
3HavyeHHs 2 = 3,81 3HAXOAThCS HA MeXi KPUTUYHOTO
3HAUYEHHST Yipur = 3,84, 1110 BKa3ye Ha TEHAEHILiO
HeBiamoBinHocTi. K BuaHO 3 Tabauui 9, OCHOBHUM
(aKkTOpOM HEBiAMOBIMHOCTI PO3MOALTY T€HOTUIIIB PiB-
HsiHHIO Xapai-BaitHOepra Moxe OyTu OiJiblla KidbKiCThb
TETEPO3UTOT TIPU MPOITOPLIITHO MEHIIIIH KiTbKOCTi TOMO-
3UTOT 000X TUITIB. MOXJIMBO, BUSIBJIEHA HEBiIIMOBIIHICTh
MOKe MaTy BUITAIKOBUI XapaKTep, 0OYMOBJICHUI BUILIE-
3a3HaAYEHUMU OCOOJIMBOCTSIMU BUOIPKU.

insufficient quantity of control group from Ukraine.
When compared with a control group of Ukrainian
population in patients without a history of exposure to
IR, carrier of homozygous minor alleles of the gene
XPD Lys751GIn not associated with risk of thyroid
cancer: OR=0.95,p=0,94 (C195 % 0.21—4.38 ).

The results of the distributions analysis of indi-
vidual genotypes for polymorphisms Arg399GIn
XRCC1 gene in patients of studied groups are pre-
sented in Tables 8—14. In the total group of patients
examined for thyroid cancer, regardless of history
of radiation impact, the distribution of genotypes
corresponded to Hardy-Weinberg equation.

Although in patients with TC without influence
of IR in history, the distribution of genotypes not
differed significantly from Hardy-Weinberg equa-
tion, the values y? = 3.81 on the verge of critical
x*> = 3.84, indicating a trend of inconsistency. As
shown in table 9, the basic factor of disparity of
genotypes distribution to Hardy-Weinberg equa-
tion can be a greater amount of heterozygotes at
proportionally less amount of homozygotes of
both types in an study group. Perhaps detected dis-
crepancy may be accidental, due to the aforemen-
tioned characteristics of the sample.
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Ta6nuusa 8
Po3nopin okpemux nonimopdisamie Arg399Gln reHa XRCC1, aHani3 BignoBigHoCTI po3noainy reHOTUNiB PiBHAHHIO

Xappi-BaitH6epra Ta BU3HaUEHHSA 4acTOTH BapiaHTHOro anensa reHa XRCC1 cepep BCix 06cTexKeHux ocib, xBopux
Ha PWY3 (n = 102))

Table 8

The distribution of certain gene polymorphisms Arg399GIln XRCC1, analysis of the distribution of genotypes

according Hardy-Weinberg equation and determining the frequency of the variant allele of the gene XRCC1
among all surveyed individuals with thyroid cancer (n = 102)

FeHoTMN ExcnepumenTtanbhi  OuikyBani 2, p Yacrora anens p Yacrora anens q ( V**)

Genotype Experimental Expected X% P Frequency of allele p Frequency of allele q ( V**)

l'omosurotn / homozygotes Arg399Arg 30 31,85

l'eteposurotu / heterozygote Arg399Gin 54 50,29 | 0,595; p > 0,05 0,56 0,44

Fomo3urotn / homozygotes GIn399GIn 16 18,55

AnanizosaHi rpynu / analyzed groups Arg399Arg Arg399GIn  GIn399GIn  BapiaHTn yactotn anens p  BapiaHut yactotn anens q (V**)
Frequency options of allele p  Frequency options of allele g (V**)

Arg399Arg 40.5* 54 18 0,60 0,40

Arg399Gin 30 46.48* 18 0,56 0,44

GIn399GIn 30 54 24.3* 0,53 0,47

MpuUMiTKN. * — TEOPETUYHO OYiKYBAHWIA PO3MOAIN FEHOTMMY, 33 YMOBM, LLO [aHi iHLIMX ABOX € TOYHMMM (06PAXOBAHO [/ish KOXHOIO BapiaHTy) ** — YacToTa BapiaHTHOTO anens.
Notes. * — theoretically expected genotype distribution, provided that the other two entries are accurate (calculated for each variant); ** — frequency of variant alleles.

Ta6nuusa 9
Po3noain okpemux nonimopdismie Arg399Gln rena XRCC1, yactota BapiaHTHoro anens reda XRCC1 Ta Bigno-
BiAHiCTb po3nopginy reHoTunie piBHAHHIO Xapai-BaitH6epra cepepn o6cTexeHmnx ocib (Kinbkictb xBopux ( %))

Table 9

Distribution of individual gene polymorphisms Arg399Gln XRCC1, the frequency of the variant allele of the
gene XRCC1, and the genotypes distribution matching equation Hardy-Weinberg among surveyed persons, the
number of patients (%)

XRCC1 reHotun / XRCC1 genotype

y "
pyna Arg399Arg  Arg399GIn  GIn399GIn Vanenw/allle <"

Bci xBopi Ha PLU3, n = 102 30 (29,41) 54 (52,94) 18(17,65) 0,44 0,55; p >0,05
All patients with thyroid cancer, n = 102
XBopi Ha PLL3, siki 3a3Hanu gji IB B aHamHesi, n = 38 8 (21,05) 17 (44,74) 13 (34,21) 0,57 0,30; p >0,05
Patients with thyroid cancer, who were exposed to the IR, n = 38

> xBopi Ha PLU3, Y/IHA, n = 10 2 (20) 3(30) 5(50) 0,65 1,16; p >0,05

patients with thyroid cancer, clean up workers, n = 10

> xBopi Ha PLLI3, iHwi nocTpaxpaani (eBakyiioBaHi Ta MellkaHLi 6 (21,43) 14 (50) 8 (28,57) 0,54 0,20; p > 0,05
papiaLinHo 3abpyaHeHux TepuTopiit Ykpaikm), n = 28
patients with thyroid cancer, evacuees and residents
of contaminated territories of Ukraine, n = 28

Xsopi Ha PLL3, 6e3 Brnmsy IB B aHamHe3i, n = 64 22 (34,38) 37 (57,81) 5(7,81) 0,37 3,81;p>0,05
Patients with thyroid cancer, without impact of IR in history, n = 64
KoHTponbHa rpyna, Ykpaita, n = 41 9(21,95) 24 (58,53) 8 (19,51) 0,49 1,2;p > 0,05

The control group, Ukraine, n = 41

AHaJi3 jaHuX JIiTepaTypu Ta CITiBCTaBJAEHHS 3 OTpUMa- Analysis of the literature and comparison of the
HUMHJ pe3yJbTaTaMU1 TT0Ka3aiu, 110 YacToTa BapiaHTHO-  results showed that the frequency of the variant allele
ro anens reHa XPD Lys751Gln B II ta IIl rpynax He Bin-  of the gene XPD Lys751Gln in the 11 and III groups
pi3HsIacs BiJl IIbOro MOKa3HWKa y ocid 0e3 onkoraro-  did not differ on this indicator in person without can-
Jiorii. BimMiHHOCTI B 9acToTi moiiMopdHoro anens reHa  cer. Differences in frequency of polymorphic allele of
XPD Lys751GlIn B 00'eqHaniit rpymi oci0, ski 3a3Hanu mii gene XPD Lys751GlIn in united group of persons

(1) 564
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Ta6auuya 10

EMnipuyHuMit Ta ouikyBaHuit po3noain reHotunie nonimopdgiamie Arg399Gln reHa XRCC1 y xeopux Ha PLL3 6e3

Bnausy IB B aHamHe3si
Table 10

Empirical and expected distribution of genotypes of polymorphisms Arg399Gln in the XRCCI gene among
patients with thyroid cancer without impact of IR in history

FeHotun / genotype

ExcnepumenTanbHi / experimental

OuikyBaHi / expected

F'omo3urotn / homozygotes Arg399Arg
l'eteposurotu / heterozygotes Arg399Gin
F'omosurotn / homozygotes GIn399Gin

22 25,63
37 29,74
5 8,63

Ta6nuusa 11

Po3noain okpemux nonimopchiamie Arg399Gln reHa XRCCI, yactota BapiaHTHoro anens reHa XRCCI Ta
BiANOBigHicTb po3noginy reHoTunie piBHAHHIO Xappai-BaiH6epra 3a gaHumu nitepatypu [17, 32, 33], 3 AkuMu

npoBoAUNOCHL NOPiBHAHHA (KinbKicTb xBopux ( %))
Table 11

The distribution of certain gene polymorphisms Arg399Gln XRCC1, the frequency of the variant allele of the
gene XRCC1 and the genotypes distribution matching equation Hardy-Weinberg according to the literature

[17, 32, 33], the number of patients ( %)

XRCC1 reHotun / XRCC1 genotype

lpyna / group Arg399Arg

Arg399Gin

x5 P
GIn 399GIn V anens / allele

pyna pagiaLliiHo-eKCrOHOBaHNX XuTeNiB HYopHOOUILCLKOI 30HM
6e3 oHkonatonorii, benapych Pociiicbka Pepepallis,
(ycepenHeHa 103a onpoMiHeHHs L3 41 mIp), n = 197 [17]
Group of radiation-exposed residents of the Chornobyl zone
without cancer pathology, Belarus, Russian Federation
(average dose 41 mGy), n =197 [17]

75(38,1)

100 (50,7) 22 (11,2) 0,37 p>0,05

'pyna ocib 6e3 Bnnmsy IB B aHaMHesi, 6e3 OHKONaTonori,
Benapycb, Pociiicbka Gepnepais, n = 398 [17]

Group of persons without impact of IR in history, without
cancer pathology, Belarus, Russian Federation, n = 398 [17]

158 (39,7)

193 (48,5) 47 (11,8) 0,36 p>0,05

I'pyna 3poposux oci6, CLLA, 6ina paca, n=169 [32]
Group of healthy individuals, the United States,
the white race; n = 169 [32]

65 (38,5)

83 (49,1) 21 (12,4) 0,37 p>0,05

I'pyna 3popoBux ocib, ITanis; n=124 [33]
Group of healthy individuals, Italy; n=124 [33]

53 (42,7)

58 (46,8) 13 (10,5) 0,34 p>0,05

KoHTponbHa rpyna, YkpaiHa, n = 41
The control group, Ukraine, n = 41

9(21,95)

24 (58,53) 8 (19,51) 0,49 1,2 p> 0,05

ioHi3yiouoi pamiamii BHachimok aBapii Ha YAEC,
nopiBHgHO 3 Il rpymoio CTaTUCTUYHO HEIOCTOBipHI.
Pazom 3 TuMm, yacrora BapiaHTHoro anenst reHa XRCC1
Arg399GlIn 6yna 6inbioro sk B I, Tak i B II rpymax, Hixx
B rpymi 111 (0,65; 0,54 ta 0,37 BiAmoBigHO).

KinbKicTh TOMO3UTOTHUX HOCIIB BapiaHTHOTO aJielist
GIn399GIn rena XRCC1 B 1i I rpymax Oy:na 6ibI1010, HixX
B III rpymi (50 %, 28,57 % ta 7,81 %, BinnosigHo). Otpu-
MaHi pe3yibTaTu BiIpi3HSIIOTHCS Bil JaHUX JHTEpaTypu
1LIOJI0 PO3IIOAiTY B rpynax 3mopoBux ocid. Tak, yacrora ro-
mo3urotTHux HociiB GIn399GIn cepen 3mopoBux ocio
€sponu Ta CILIA xonuBaeTbest B Mexkax Bin 7 mo 12 % [32,
33]. 3a manuMu JiTepaTypy, HOCIACTBO MiHOPHMX ajeJieit

exposed to IR as a result of the Chornobyl accident vs.
the third group are statistically unreliable. However,
the frequency of the variant allele of the gene XRCC/
Arg399Gin was higher both in I and in IT groups vs. in
group 111 (0.65, 0.54, and 0.37 respectively).
Number of homozygous carriers of variant allele
GIn399GIn gene XRCC1 in groups I and II was high-
er than in the group III (50.0; 28.57 % and 7.81 %,
respectively). The results differ from the literature
data on distribution in healthy individuals. Thus, the
frequency of homozygous carriers GIn399GIn among
healthy persons in Europe and the United States is
7—12 % |32, 33]. According to the literature data, car-
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BiporigHicTtb BigmiHHOCTein B yYacTtoTi BapiaHTHoro anens reHa Arg399Gln rena XRCC1 mix rpynamu

obcTexeHux ocib
Table 12

Probability of differences in the frequency of the variant allele of the gene Arg399Gln XRCC1 between groups

of surveyed persons

YacToTa BapiaHTHOro anens

Kputepiin ®iwepa
(mBOCTOpOHHIN)

reHa XRCC1 Arg399Gin 2
F'pynu oGcTexenux / groups - X5Pp - -
Frequency of the variant allele Two-sided Fisher’s
of the gene XRCC1 Arg399Gin exact test
XBopi Ha PLLI3, aki 3a3Hanu fji IB B aHamHesi, n = 38 0,57 x% =1,63; p = 0,006 p = 0,009
Patients with thyroid cancer, who were exposed to the IR, n = 38
> xBopi Ha PLLI3, Y/IHA, n = 10 0,65 He PO3paxoByBaIN He PO3PaxoByBaIN
> patients with thyroid cancer, clean up workers, n = 10 not counting not counting
> xBopi Ha PLL3, iHLwi kaTeropii nocTpaxaanmx (eBakyiioBaHi Ta 0,54 x%=4,55;p=0,034 p = 0,036
MeLLKaHUi papjauiiiHo 3abpyaHeHnx Teputopiit Ykpaitu), n = 28
> patients with thyroid cancer, evacuees and residents
of contaminated territories of Ukraine, n = 28
Xsopi Ha PLLL3, 6e3 Brwsy IB B aHamHesi, n = 64 0,37
Patients with thyroid cancer, without impact of IR in history, n = 64
KoHTponbHa rpyna, Ykpaita, n = 41 0,49 x2=3,153; p=0,076 p=0,126

The control group, Ukraine, n = 41

Mpumitka. * — BipOriAHICTb BiMIHHOCTEI MiX NOKa3HMKaMU MOPIBHSHO 3 rpyroko xBopux Ha PLLL3 6e3 Bnnmsy IB B aHamHesi.
Note. * — the likelihood of differences between indicators compared with the group of patients with TC without the influence of IR in history.

1IbOT'O FeHa 301IbILIYE PU3UK PO3BUTKY PaKy LITYHKA, paKy
MOJIOUHOI 3aJ103U, KOJIOPEeKTaJIbHOTO paKy [8—10].

Pazom 3 TuMm, ciig migkpeciaiuTu, 110 BeJIUYMHA
BuOipku I rpynu Oysia HeIOCTATHHOIO UISI KOPEKTHOTO
aHaJti3y acolliallii nojgiMopdi3My reHiB pemnapartlii 3 pu-
3MKOM BUHUKHEHHSI OHKOJIOTiYHOI1 IaToJjorii. Pe3ynbra-
TU, OTPUMAaHI 1Sl Li€l TpyIu, MpeacTaBieHi JUIe s
00roBopeHHs (OCKiIbLKY BOHU iCTOTHO BiJIpi3HSUIMCH Bif
JaHux Jgirepatypu). OOHi€l0 3 NPUYUH BUSBICHUX
BiIMiHHOCTEH, KpiM HEIOCTaTHbOI BEJIMUYMHU BUOIPKH,
MOTJIO OyTH ¥ Te, 110 cepell TOMO3UTOT 3a MOJIiMOP(pHU-
MU aJIeJIMU JOCTiIKEeHUX TeHiB Y IBOX MAallieHTiB miar-
HocToBaHO MenyasipHuit PIII3, i y ABox — oikyasip-
Huii PII3, a icHytoui gaHi JiTepaTypu nepeBaXkKHO CTO-
CYIOTBCSI 0Cib caMe 3 TamissipHoio hopmoro PIII3. Bpa-
XOBYIOUM BHILIEBKa3aHe, MM TaKOX IPOBOAMJIM aHaJi3
IUIs1 Tpynu ocib, ski 3a3Hanu BruBy IB (I i 1T rpymm).
YacroTta BapianTHoro anento reHa XPD Lys751Gln y oci6
L€l rpyIu, Xoua i Oyia MmiaBUILIEHOI, MOPiBHSHO 3 OCO-
6amu rpynu nopiBHsHHS (0,49 ta 0,39 BimmoBigHO),
npoTte BiAMiHHOCTI Oyau HemoctoBipHuMHM (p = 0,18).
Yacrora BapiantHoro aiemo reHa XRCCI Arg399Gin y
xBopux Ha PIII3, saxi 3a3Hanm BBy 1B B anamHe3i Oyma
JIOCTOBIpHO OiTbINIOI0, HiXXK Y XBopux Ha PIII3 6e3 BruinuBy
IB B anamnesi (0,57 Ta 0,37 BignosigHo, p = 0,006).

YacTtoTta romo3urotHux HociiB anenst GIn399GIn rena
XRCC1 (cepen BcCiX iHIIMX TEeHOTHUIIIB) y XBOpHX Ha

(1) 566

riage of minor alleles of this gene increases the risk of
stomach, breast, and colorectal cancer [8—10].
However, it should be emphasized that the size of
the I group was insufficient to proper analyze of the
association of polymorphisms reparations genes with
risk of cancer. The results obtained for this group are
only for discussions (since they are significantly dif-
ferent from the literature). One of the reasons identi-
fied differences, except for unsufficient quantities of
the sample, could be that among homozygotes for
the polymorphic alleles studied genes in two patients
diagnosed medullary thyroid cancer, and in two —
follicular cancer, and existing literature data mostly
relate to people with papillary form of thyroid cancer.
Taking into account foregoing, we conducted analy-
sis for a group of persons exposed to IR (groups I and
IT). The frequency of variant alleles of the gene XPD
Lys751Gln in persons of this group, although was
increased compared with comparison group (0.49
and 0.39 respectively), but the differences were not
significant (p = 0.18). The frequency of variant alle-
les of the gene XRCC1 Arg399Gin in patients with
thyroid cancer exposed to IR was significantly greater
than in patients with thyroid cancer without affecting
IR in history (0.57 and 0.37 respectively, p = 0.006).
The frequency of homozygous allele carriers
GIn399GIn gene XRCC1 (among all other genotypes)
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BiporigHicTb BigMiHHOCTe# B yacToTi BapiaHTHOro anens reHa Arg399Gln XRCC1 mix rpynamu o6cTexkeHmx oci6

Ta AAHUMU NiTepaTypU WOA0 CNOB'AHCbKUX nonynauin [17]

Table 13

Probability of differences in the frequency of the variant allele of the gene XRCC1 Arg399Gln between groups
of surveyed persons and literature data on Slavic populations [17]

YacroTa BapiaHTHoro anens reHa XRCC1 Arg399Gin

Fpynu oGcTeXeHunx / groups - p
Py / group Frequency of the variant allele of the gene XRCC1 Arg399Gin
XBopi Ha PLLI3, siki 3a3Hanu aji IB B aHamHesi, n = 38 0,57 p1 = 0,001; p2 = 0,0003
Patients with thyroid cancer, who were exposed to the IR, n = 38
> xBOpi Ha PLL3, YIHA, n = 10 0,65 He po3paxoByBain
> patients with thyroid cancer, clean up workers, n = 10 not counting
> xBopi Ha PLL3, iHwwi kateropii nocTpaxaanux (eBakyiioBaHi Ta 0,39 He PO3paxoByBau
MelLKaHLi pamjauiiiHo 3abpyaHeHnx TepuTopiii YkpaiHu), n = 28 not counting
> patients with thyroid cancer, evacuees and residents
of contaminated territories of Ukraine, n = 28
Xeopi Ha PLLI3, 6e3 Brmsy IB B aHamHesi, n = 64 0,37 p1 =0,85; p=0,97

Patients with thyroid cancer, without impact of IR in history, n = 64

lpyna pagiaLyiiiHo-eKCroHOBaHWX XuTeniB YopHOOMILCHKOI 30HM
©6e3 oHkonatonorii, benapycb, Pocilickka Menepatis,
(ycepenHeHa fo3a onpomiHenHs 41 mIp), n = 197 [17]

Group of radiation-exposed residents of the Chornobyl zone
without cancer pathology, Belarus, Russian Federation

(average dose 41 mGy), n = 197 [17]

0,37 -

I'pyna oci6 6e3 ernmey IB B aHamHe3i, 683 OHKoNaTONOr i,
Benapycb, Pociiicbka Gepepauis, n = 398 [17]

Group of persons without impact of IR in history, without
cancer pathology, Belarus, Russian Federation, n = 398 [17]

0,36 -

[MpuMmiTk. p1 — BIPOMiAHICTb BIAMIHHOCTEN MiX NOKA3HWUKaMU rpyn 06CTEXeHNX 0cib NOPIBHSHO 3 AaHUMK fiTepaTypy [17] Woao pafiaLiiiHO-eKCMOHOBAHUX XMTENiB
YopHo6unbCcbKoi 30HM 6e3 oHkonatonorii, benapycb, Pociiicbka Pepepallis; 2. p2 — BiporiaHiCTb BIAMIHHOCTE! MiX MOKa3HUKamu rpyn 06CTEXEHNX OCIO MOPIBHSHO 3 JaHUMK
nirepatypu [17] wopo oci6 6e3 Bnamsy IB B aHamHesi, 6e3 oHkonatororii, benapyck, Pocilicbka Pepepais.

Notes. p1 — probability of differences between parameters of tested groups compared with literature data [17] on radiation-exposed residents of the Chornobyl zone without can-
cer pathology, Belarus, Russian Federation; p2 — probability of differences between parameters of tested groups compared with literature data [17] on group of persons without

impact of IR in history, without cancer pathology, Belarus, Russian Federation.

PII3, gxi 3a3Hanu nii 1B Oyna BiporigHo Oifbliolo,
nopiBHSHO 3 xBopuMHU Ha PII3 6e3 BBy IB B aHaM-
nesi (34,11 % Ta 7,81 % BinnosinHo, x> = 11,43, p =
0,001). Yacrota HociiB anenss GIn399GIn rena XRCC1
cepen xBopux Ha PIII3 YJIHA Oyna nocuTh BUCOKOIO —
50 %, ane 3 ypaXyBaHHSIM MaJjiol YUCETbHOCTI BUOIPKHU,
CTATUCTUYHI MOKA3HUKU MU He po3paxoByBaiu. YacTo-
Ta ocid 3 um reHorurniom B Il rpymi (eBakyiioBaHi Ta
MEIIKaHIi pamialiiiHoO 3a0pyIHEHUX TEepUTOpid YK-
paiHM), TaKOX OyJia AOCTOBIPHO OibIION0, HixK Y XBOPUX
Ha PIII3 6e3 BrumBy IB B anamuesi (28,57 ta 7,81 %,
BiAmoBinHo, %2 = 6,92, p = 0,009). YacTtora roMO3UroT-
HUX HOCIiiB anento Arg399Arg ta retepo3uroT Arg399Arg
B YCiX AOCHiIXEHUX Tpylax MiX co00I0 BipOrigiHO He
BigpisHsiiachk. [TopiBHSIHHSI KOHTPOJILHOI TpyIu i3 YK-
paiHy Ta KOHTPOJIbHUX I'PYyIl 3a JaHUMM JiTepaTypu BU-
SIBUWJIO HEIOCTOBIPHY Pi3HUIIO MiXK HUMU: MiX TpYIIOI0
pagialifHO-eKCITOHOBAHUX XUTENiB YOpHOOUIbCHKOL
30HM 0e3 oHkomaToorii (bemapycn, Pociiicbka Dene-

in thyroid cancer patients exposed to IR was signifi-
cantly higher vs. such patients without IR impact in
history (34.11 % and 7.81 % respectively, x> = 11.43,
p = 0.001). Frequency of allele GIn399GIn XRCCI
gene carriers among the thyroid cancer patients, clean
up workers was quite high — 50 %, but statistical
indexes did not count because of small quantity of
selection. Frequency of individuals with this genotype
in the II main group (evacuees and residents of con-
taminated territories of Ukraine), was also signifi-
cantly higher than in thyroid cancer patients without
impact of IR in history (28.57 % and 7.81 %, respec-
tively, x2 = 6.92, p = 0.009). Frequency of homozy-
gous carriers of allele Arg399Arg and heterozygotes in
all studied groups did not differ significantly. Compa-
ring the control group from Ukraine and control
groups according to the literature revealed the unreli-
able difference between a group of radiation-exposed
residents of Chornobyl zone without cancer (Belarus,
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Ta6nuusa 14

BiporigHicTb BigMiHHOCTel B yacToTi BapiaHTHoro anens reHa Arg399Gln rena XRCC1 mixk rpynamm o6CcTexeHux
0Ci6 Ta ;aHMMK NiTepaTypu WoA0 3A0POBUX 0Ci6 3 EBponeicbKoi Ta MiBHiYHO-AMepUKaHCbKOT nonynaAwin [32, 33]
Table 14

Probability of differences in the frequency of the variant allele of the gene XRCC1 Arg399Gln between groups of
surveyed persons and literature data [32, 33] on healthy people of European and North American populations

YacroTa BapiaHTHoro anens reHa XRCC1 Arg399Gin

Fpynu oGcTeXeHunx / groups - p

Py / group Frequency of the variant allele of the gene XRCC1 Arg399Gin
XBopi Ha PLLI3, siki 3a3Hanu aji IB B aHamHesi, n = 38 0,57 p1 = 0,002; p2 = 0,001
Patients with thyroid cancer, who were exposed to the IR, n = 38
Xsopi Ha PLL3, YIIHA, n = 10 0,65 He po3paxoByBasin
Patients with thyroid cancer, clean up workers, n = 10 not counting
Xsopi Ha PLLI3 (eBakyioBaHi Ta MeLLKaHL paajauiiiHo 0,54 p1 =0,03; p2=0,01
3a6pyaHeHux TepuTopiid Ykpainu), n = 28
Patients with thyroid cancer, evacuees and residents
of contaminated territories of Ukraine, n = 28
Xeopi Ha PLLI3, 6e3 Brmsy IB B aHamHesi, n = 64 0,37 p1 = 1,00; p2 = 0,65

Patients with thyroid cancer, without impact of IR in history, n = 64

Ipyna 3poposwx oci6, CLLIA, 6ina paca; n = 169 [32] 0,34
Group of healthy individuals, the United States, the white race; n = 169 [32]
l'pyna 3popoBux ocib, Itanis; n = 124 [33] 0,34

Group of healthy individuals, Italy; n = 124 [33]

Mpumitku. Pt — BIPOriAHICTb BiAMIHHOCTEN MiX NOKa3HUKaMu rpyn 06CTEXeHNX ocib NOpiBHSHO 3 rpynoto 3a0poBux oci6, CLUA [32]; p2 — BIpOrigHICTb BIAMIHHOCTEl MiX

rnokasHukamu rpyn 06CTEXeHUX 0Cib MOPIBHSAHO 3 rpynoio 3n0poBKX oci6, ITanis [33].

Notes. p1 — probability of differences between parameters of tested groups compared with a group of healthy individuals, the United States [32]; p2 — probability of differences

between parameters of tested groups compared with a group of healthy individuals, Italy [33].

paitist) Ta KOHTPOJILHOIO TPYIIOI0 3 YKpaiHu pi3HULIS Oy-
Ja HenoctoBipHowo (y2 = 0,06, p = 0,79). Takox npu
MOPiBHSHHI Tpynu ocio 6e3 BruBy IB B aHamHesi, 6e3
onkomnatoorii, (bemapych, Pociiickka ®enepairist) Ta
KOHTPOJIbHOI TpyIolo 3 YKpaiHu pi3Hulls Oyna Hemoc-
ToBipHotO (}2 = 0,15, p = 0,69).

ITpu mopiBHSHHI 3 JTaHUMM JiTepaTypu 11010 0cid 6e3
oHkornatoorii [17], pusuk po3Butky PIIL3 y romosu-
roTHUX HociiB MiHopHoro aneno XRCCI GIn399GIn y
oci0, gKi 3a3Hanu BIMBY IB, B Hallomy mociigkeHHi
BUSIBUBCS AOCTOBipHO miaBuineHuM: OR = 4,14, p =
0,001 (CI 95 % 1,72-9,93). Paszom 3 TuM, npu
MOPIBHSIHHI 3 JaHUMU OCi0 0e3 OHKOMATOJIOTI1, SIKi Ipo-
>KMBalOTh HA YMOBHO YMCTHUX TEPUTOPIisIX, HABEICHUMU B
po6oti [17], y TOMO3UIOTHUX HOCIiB MiHOpHUX ajieyieit
reHa XRCC1 GIn399Gln, siki He 3a3HaBaiu BILIUBY 1B, B
HalloOMY JOCJIiI)KeHHI He BUSIBJICHO 301JIbLLIEHHS] PU3UKY
posButky PII3: OR = 0,63, p = 0,47 (CI 95 %
0,21—1,75). Ilpu MOpiBHSIHHI 3 KOHTPOJBHHOIO I'PYIOIO
YKpPaiHChKO1 MOMYJISLil y TOMO3UTOTHUX HOCIIB MiHOP-
aux aneneit reHa XRCC1 GIn399Gln, sgKi 3a3HaIM BIJINA-
By IB, He BMABIEeHO 30iJbIIIEHHSI PU3UKY PO3BUTKY
PII3: OR = 2,14, p = 0,14 (CI 95 % 0,69—6,76). I1pu
MOPiBHSIHHI 3 KOHTPOJbHOIO IPYMNOI0 YKPATHCHKOI MOITY-
JIsiii, y oci6 6e3 BruiuBy 1B B aHaMHe3i HOCICTBO TOMO-

(1) 568

Russia) and the control group from Ukraine the dif-
ference was not significant (2= 0.06, p=10.79). Also,
when compared to individuals without the influence
of IR in history, no cancer pathology (Belarus,
Russia) and the control group from Ukraine the dif-
ference was not significant ()2 = 0.15, p = 0.69).
When compared with literature data on individ-
uals without cancer [17] the risk of thyroid cancer
in homozygous minor allele carriers XRCC]/
GIn399Gln in persons exposed to IR, in our study
was significantly higher: OR =4.14, p=10.001 (CI 95
1.72-9.93 %). However, when compared with the
data of persons without cancer living in relatively
clean territories listed in [17], in homozygous carriers
of the minor allele of the gene XRCC1 GIn399Gln,
not exposed to IR, in our study not found increased
risk of thyroid cancer: OR = 0.63, p = 0.47 (C1 95 %
0.21—1.75). When compared with a control group of
Ukrainian population in homozygous carriers of the
minor allele of the gene XRCC1 GIn399GIn, exposed
to IR, increased risk of thyroid cancer: OR = 2.14,
p = 0.14 (CI 95 % 0.69—6.76) was not statistically
significant. When compared with a control group of
Ukrainian population, in patients without a history
of exposure to IR, carriage of homozygous minor
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3UroTHUX MiHOpHUX aneneit reHa XRCCI GIn399GIn He
aCoLiI0EThCS 3 pu3uKoM BUHUKHeHHs PIII3: OR = 0,35,
p=0,07 (CI195 % 0,09—1,31).

BUCHOBKU

1. Brnepie B YKpaiHi BU3HaU€Hi 4aCTOTU MOJIMOP(HHUX
ajiesield reHiB OUIKiB pemnapalii nomkomxeHb JHK —
XPD Lys751GIn ta XRCCI Arg399GIn y xBopux Ha
PIII3, gxi 3a3Hanu il ioHi3ylouoi papiallii BHACTiIOK
aBapii Ha YopHoOunbschkii AEC (0,49 ta 0,57,
BimmoBinHo) Ta y xBopux Ha PII3 6e3 BBy IB B
a”HamHe3i (0,39 Ta 0,37, BinnoBigHo). YacToTa MiHOpHO-
ro anento reHa XRCC1 y ocib, ski 3a3Hanu BIUiuBy 1B B
aHaMHe3i JOCTOBIpHO OijbllIa, HixXK B TPYITi MOPiBHSIHHS
(p = 0,006).

2. Ilpu mopiBHSIHHI 3 JAaHUMU JiTepaTypu IIOAO TOJi-
moppizmy reHa XRCCI y papgialliiilHO-eKCIIOHOBaHUX
ocib 6e3 oHkonaToa0rii, pu3uk po3Butky PIII3 y romo-
3UTOTHUX HOCIiiB MiHOpHOro anedto TreHa XRCCI
GIn399GIn y ocib, siki 3a3Hanu BruiuBy 1B, BUsIBUBCS 10-
croBipHo migBumeHuM: OR = 4,14, p = 0,001 (CI 95 %
1,72-9,93). A1 rOMO3UTOTHUX HOCIiB MiHOpHUX aJiejieit
reHa XRCC1I GIn399Gin, s1xi He 3a3HaBaiu BIuiuBy 1B B
aHaMHe3i, He BUSBIEHO 30iJbIIIEHHS PU3UKY PO3BUTKY
PIII3. IIpu mopiBHSIHHI 3 KOHTPOJBHOIO TPYIOI0 YK-
paiHCbKO1 monysduii acowiauii moaiMopdizMy reHa
XRCC1 GIn399Gln 3 pusukom po3Butky PII3 micis mii
10HI3yI04O1 pafiallii Ta pU3UKy PO3BUTKY CITOHTAHHOTO
PIII3 He BUsIBIIEHO.

3. ¥ roMO3UroTHUX HOCiiB MiHOpHUX ajiejieil reHa XPD
Lys751Gln, gxi 3a3xHanm BrumBy IB, BUSBIeHO mOCTO-
BipHe MiaBUILEHHS pu3uKy po3BuTKy PII3: OR = 3,30,
p=0,05(CI95 % 0,82—14,14) npu OpiBHSIHHI 3 KOHT-
POJIBHOIO TPYIIOI0 YKpaiHChKO1 momyJisiii. Ilpu nopis-
HSIHHI 3 JAaHWMU JiTepaTypu acomiamii momxiMopdizmy
reHa XPD Lys751GlIn 3 puzukom po3Butky PII3 micis
Iii i0Hi3yI04Oi pajiallii Ta pu3uKy pO3BUTKY CIIOHTAHHO-
ro PIII3 He BusiBjIeHO.
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alleles of the gene XRCC1 GIn399Gln is not associat-
ed with risk of thyroid cancer: OR = 0.35, p = 0.07
(CI95 % 0.09—1.31).

CONCLUSIONS

1. For the first time in Ukraine the frequency of poly-
morphic alleles of DNA repair genes — XPD
Lys751GIn and XRCC1 Arg399Gin in thyroid cancer
patients, who were exposed to ionizing radiation due
to the Chornobyl accident (0.49 and 0.57 respective-
ly) and in patients with thyroid cancer without expo-
sure to IR in history (0.39 and 0.37 respectively) were
defined. The minor allele frequency of XRCC1 gene in
individuals, exposed to IR, was significantly higher
than in the comparison group (p = 0.006).

2. When compared with literature data on exposed
individuals without cancer, the risk of thyroid cancer
in homozygous minor allele carriers gene XRCCI1
GIn399GIn among individuals exposed to IR, in our
study was significantly higher: OR = 4.14, p = 0.001
(CI 95 1.72-9.93 %). Homozygous carriers of minor
alleles of XRCC1 GIn399Gln gene, not exposed to IR,
showed no increased risk of thyroid cancer. When
compared with the control group of Ukrainian popu-
lation association of gene polymorphism XRCCI
GIn399GIn with risk of developing thyroid cancer
after exposure to ionizing radiation and the risk of
spontaneous thyroid cancer were not found.

3. When compared with a control group of
Ukrainian population in homozygous carriers of
the minor allele of the gene XPD Lys751Gln,
exposed to IR, found a significant increased risk of
thyroid cancer: OR = 3.30, p = 0.05 (CI 95 %
0.82—14.14 ). When compared to the literature
data association of polymorphism of the gene XPD
Lys751GIn with the risk of developing thyroid can-
cer after exposure to ionizing radiation and the risk
of spontaneous thyroid cancer were not found.
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