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IHamBiayanbHi BigMiHHOCTI y pepmeHTaTUBHIN akTuBHOCTI GSTP1 Ta MTHFR,
onocepeakoBaHi noniMmopgisaMomM reHa, MoXyTb OyTU acoLifioBaHi 3 pU3NKOM
BUHMUKHEHHS1 OHKOJOTiYHMX 3aXBOPIOBaHb, TAXKICTIO TX nepebiry, popmyBaHHAM
Pe3nCTEHTHOCTI [0 XiMmioTepanii Ta PO3BUTKOM TOKCMYHOCTI XiMmionpenaparis.
MNpoBepeHo aHani3 reHoTuNy reHiB GSTP11a MTHFR 130 xBopux 3i 3n0siKicHUMUN
nyxaAnHamMmu rpyaHoi 3anosu. BctaHoBneHo, L0 TOKCUYHICTD XimioTepanii B na-
LLiEHTIB 3i 3N0AKiCHUMU NyXNNHaMM rpyaHOT 3a51031 € reHETUYHO 3YMOBJIEHOIO:
HasBHICTb MyTaHTHUX anenis reHiB GSTP11a MTHFR € hbakTopoM pr3nNKy PO3BUTKY
racTpoiHTeCcTMHanNbHOI Ta cepLEeBO-CyANHHOT TOKCUYHOCTI.

YacToTta nobiyHuX eheKTiB, BUKIUKA-
Hux Xximiorepamieto (XT) y xBopux 3i 3710-
SIKICHUMM MyXJIMHAMU, iHOMi TaKUMMU, SIKi
3arpoKyI0Th XKUTTIO Malli€EHTA, 3ATUIIAETh-
csl IOCUTh BUCOKOM0. [HAMBinyati3oBaHMiA
niaxig no Bubopy ximionpenapaty (XIT)
Ta MOro 103U, CIIPSIMOBAaHUIA Ha TTiABUILIEH-
Hs1 e(DeKTUBHOCTI JIIKYBaHHS Ta 3HUXKEHHS
TOKCUYHOCTI [il IIMTOCTaTUKiB, HAOyBa€ Bce
GibII0i akTyaTbHOCTI. DaKTOPH, 110 BITIH-
BalOTh Ha TOKCHYHICTh X T, moci 10 KiHIIS
He BUBYeHO. JlaHi JliTepaTypu cBiq4aTh mpo
Te, 0 IHAMBIAYaIbHI BIAMIHHOCTI B e(heK-
TUBHOCTI Ta TOKcUuHi# aii XI1 Ha opraHizm
MOXYTb OyTH TeHETUYHO 3yMOBJICHUMU
[4—6]. OcranHiM yacoMm yce OlibliIe 10-
CIIMXKEeHb CIPSIMOBAHO HAa BUBYEHHS
CMaJKOBOTO iHAMBIAYaIbHOTO MOTEHLIATY
opraHiaMy MeTaboi3yBaTM TOKCUYHI pe-
YOBMHH Ta iX MOXIiIIHi.

Y BChbOMY CBiTi iHTEHCMBHO OOCIi-
JKYIOTh TMOTEHIIHHY POJIb TEHETUYHOTO
nonimopdizmy reHiB GSTS, ki kaTanizy-
I0Th peaxliilo TJyTaTioHY 3 pPi3HOMAaHIT-
HUMU alipaTUYHUMU, apOMaTUYHUMU,
€MOKCUIHUMU Ta TeTePOLUKITIYHUMU
panukanaMu €K30reHHUX IIKiAJIMBUX pe-
yoBuH. [Tinponuna m-GSTs BkiItoyae onuH
depMeHT — riyTaTioH-S-TpaHcdepasy
P1 (GSTP1), skuii 6epe yyacTtb y nmpoiiecax
JIETOKCUKaLIii IIMPOKOTO CIIEKTPa eJIEKTPO-
GiTbHUX CMOJNYK, BKIOYAIOUU MYyTareHU
Ta KaHLIEPOT€HU OTOYYIOYOTO CEPEIOBUIIIA,
aTaKOX 3a/lisTHUI y peryJItoBaHHi KIIITUHHOT
nposidepaiiii Ta anonrosy. Jleski uurocra-
TUKU, TaKi K aHTPALUUKIIiHU, TIpernapaTu
MJIaTUHU, aJIKiJylo4i areHTH, CTepoinHi
TopMOHHU, TakoX € cyoctparamu GSTPI1.
T'en, mo konye GSTP1, — nonimopdHuii.

TTonimopddizm rena GSTPI 3a ogHUM HY-
kiaeotunoM y 105-my KofoHi (5-i1 eK30H)
€ pe3yJbTaToOM 3aMillleHHsI HYKJIEOTUILY
ajieHiHy (A) ryaHiHoM (G), 1110 TPU3BOAUTH
10 3aMiHU aMiHOKUCJIOTH i30JIeHIIMHY Basli-
HoM (Ile—~Val).

Binomo, 1110 pi3HUM reHOTUIaM BJIACTU-
Ba noJiiMopdHa akTUBHICTb [5]. 3a saHUMU
Ppi3HUX aBTOPiB, iIHAUBiAYaIbHI BIIMiHHOCTI
B (pepmeHTaTuBHI akTuBHOCTI GSTPI1,
ornocepenKoBaHi moyiiMmop¢izMoM reHa,
MOXYTb OyTH acolliloBaHi 3 pU3UKOM BU-
HUKHEHHSI OHKOJIOTIYHUX 3aXBOPIOBaHb,
TSXKKICTIO X Tepe0Oiry, ¢oopMyBaHHSIM
pesucreHTHOCTI 10 XT Ta pO3BUTKOM TOK-
cuunHocti XIT [5-7].

MerunenTerpariagpodoiarpeaykrasa
(MTHFR) € k11090BUM (epMEHTOM Y Me-
TaboJ1i3Mi (poJIaTy i METIOHIHY Ta BasKJIMBUM
(hakTOpOM METUITYBaHHS i CUHTE3Y N1€30K-
cupuboHykieinoBoi kucinoTu (JIHK). ®ep-
MEHT TaKOX 3aIisTHUIA y MeTabO0J1i3Mi aHTU -
HEOIUIaCTUYHUX MpernapaTiB (MeToTpekcar,
bnyopoypaumi). 3HUKEHHS] aKTUBHOCTI
(epMeHTY NPU3BOAMTD IO IMiJABUILIEHHS PiB-
HsI TOMOLIMCTEIHY B KPOBI (rirneproMouucre-
THeMis1), akTUBallii OHKOTEHIB i YyTJUBOCTI
no GHakTopiB, 3MaTHUX MOIIKOAXYBAaTU
JAHK (six Hacaigok HecTadyi METiOHIHY).
Ha croroani BizomMo 6;1M3bKO 2 IecCsTKiB
MyTalili 1IbOTO TeHa, SKi MOPYLIYIOTh
(ynkuito pepmenty. Haiibinbi BUBYEHOIO
€ MyTallisl, TpU SIKiii HyKJICOTU LIUTO3UH
(C) y mo3uitii 677 3aMiHIOETbCS TUMiTUHOM
(T), 1110 MpU3BONUTSH 10 3aMillleHHS aMiHO-
KUCJIOTHOTO 3aJIMIIKY aJlaHiHy 3aJIUIIKOM
BaJliHy (mo3uuig 223) y caiiTi 3B’93yBaHHs
(onaty. ¥ ocib 3 HasiBHICTIO MyTallii Bia-
3HayvyaloTh TEPMOJAOIIbHICTL (hepMEHTY
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MTHFR Tta 3HUXEHHS HOro akKTUBHOCTI
npubiu3Ho 10 35% Bin cepemHbOro 3Ha-
yeHHs1 npu redotunmi C/T ta Ha 70% —
npu reHotuni T/T. Jleski mocnimHUKK
BBaXaloTh, 1110, MOXKJIMBO, TCHOTUITYBaHHS
3a nosimopdizsmom MTHFR C677T no-
3BOJIMTh BUIIUTHU Pi3Hi 3a (papmMakoreHe-
TMIHUMHU epekTamMu XT reHOTUIM y pisHUX
MAali€HTIiB, 10 B MaitOYyTHHLOMY TO3BOJIUTH
nepcoHidikyBatu papmakoreparmiio [3, 7].

Tomy MeTol0 Halloi podboTu OyJj0 BU-
BUEHHSI MOJIEKYJISIPHO-TEHETUUYHUX (haK-
TOpIB IIPOTHO3Y TOKCMYHOCTI XT mist mo-
KpallleHHsI pe3yJIbTaTiB JIIKyBaHHS XBOPUX
Ha pak IpyJaHOI 3aJ103M.

MATEPIAJIU TA METOOU

AOCNIOXEHHSA

Y nmocmimkeHHsT BKIodeHo 130 marri-
€HTIB 3i 3/I0KiCHUMU MTyXJIMHAMU IPYAHOT
3as03u (3I11'3) Bikom Bix 27 no 75 (cepen-
Hiil Bik — 49,81+9,8 poky). [lo mouyarky
JIIKyBaHHSI BUKOPMCTOBYBaJIM KJIiHIKO-J1a-
OopaTopHi, iHCTpYMEHTaJIbHi Ta MOJIEKY-
JISPHO-TEHETUYHI METOAM AOCTiIKEHHS.

Jnst nocaiaXKeHHS TEHOTUINY TeHiB
GSTPI ta MTHFR renomuy IHK 3 nepu-
(beprIHOI KPOBi BUMLISIIM METOIOM aIcOPO-
i1 HYKJIETHOBUX KUCJIOT Ha silica-memOpaHi
3a 10MoMoroto KojoHok «QIAamp DNA
Blood Mini Kit» («QIAGEN», CILIA),
3TiIHO 3 peKoMeHIalisIMu GipMu-BU-
pobHuka. AMmrutiikauito mojiMophHUX
perioHiB reHiB GSTPI ta MTHFR npo-
BOIMJIU METOAOM ajiejbcrnenudiyHoi
noJsliMepa3Hoi JIaHILIOrOBOI peakiiii 3 jae-
TEKIIi€I0 pe3yJIbTaTiB Y PeXUMi peabHOTO
yacy Ha npuiaani 7300/7500 Real-Time
PCR Systems («Applied Biosystems»,
CIIA). INepen mpoBeaeHHSIM peakiiii amI-
Jicikaliii KoHleHTpauio orpumanoi JJHK
TOBOIWIN 10 2—8 HI/MKJ. BumiptoBaHHs
KoHueHTpaii JIHK nmpoBonwiu metonom
crnekTpodoTomeTpii Ha criekTpodoToMeTpi
«NanoDrop1000» («Thermo Scientific»,
CIHA). JInst mocnimkeHHS OMHOHYKJIEO-
TUIHOTO MoJIiMOpi3My I'eHiB HaMU BUKO-
pucrano TagMan-3ouau MGB-tuny. [o-
cinoBHOCTI paiimepis Ta TagMan-30H1iB
nigidpaHo 3 BUKOPUCTAHHSIM MpOrpamMmu
Primer Express® Software v.3.0 («Applied
Biosystems», CIIIA) ta cuHTe30BaHO ip-
moto «Applied Biosystems» (CLLA).

Koxna xsopa 3i 3I11'3 y ruiaHi Komruiek-
CHOTO JIIKYBaHHS OTprMaa Bix 4 1o 6 Kyp-
ciB omiximioTepartii (ITXT) 3a cxemoro FAC
(mukiodocdamin — 500 mr/m> BHYTpilL-
HBOBEHHO B -1 JeHb, TOKCOPYOILIMH —
50 mMr/m? BHYTPIillIHLOBEHHO B 1-ii NeHb,
dyopoypatimia — 500 Mr/m? BHYTPIiLIHBO-
BEHHO B 1-#1 Ta 7-fi qHi UuKiy). Ycboro
nposeneHo 732 kypcu [1XT 3a cxemoro FAC.

JlocnigXeHHsI NpPOSIBIiB TOK-
cuuyHocTi nmpoBoauau nepen XT,
Ha 7-i Ta 14-i OHI Micas KOXHOTO Kypcey.
BpaxoByBanu cy0’e€KTUBHI Ta 00’€KTUBHI
MPOSIBU XiMiOTepareBTUYHOI TOKCUYHOCTI:
KJIiHiYHi — ckapru Ta (isukanbHi AaHi;
J1abopaTOpHi — MOCHIIXKEHHSI reMorpamMmu
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3 BU3HAYEHHSM JIeKOIIUTapHOi hopMyin
Ta WBUAKOCTI OCiTaHHS €PUTPOLMTIB,
0ioXiMiYHI MOKA3HUKKU MepudepudHoOi
KpOBi Ta aHaJli3 ceui; iHCTpyMEHTaJIbHI —
eJeKTpokapaiorpadito, exokapaiorpadiio
ceplsi, peHTreHorpadiio opraHiB rpyaHoi
TMOPOXKHUHU, YIbTPA3BYKOBE JOCITiTXKEH-
HSI OpraHiB YepeBHOI MOPOXHUHU abo
KOMIT'I0TepHY ToMorpadito opraHiB rpymi-
HOI Ta YepeBHOI MOPOXHUHU, MAJIOTO Ta3a
3 KOHTPACTHUM MiICUJICHHSIM.

Yci orpumani no6iuHi epextr XT ori-
HeHo 3a mKajoo TokcnaHocti CTC (Com-
mon Toxicity Criteria) HamioHaabHoro
inctutyty paky CLLA.

CraTUCTUUYHY 0OpOOKY OTpUMaHUX
JAHUX TIPOBOIMJIN 3 BUKOPUCTAHHSIM TIa-
KeTa TMIPUKIIaHOI CTATUCTUYHOI MPOTpaMu
«Statistica v. 6». Po3nonin moiMmopdHux Ba-
piaHTiB reHa repeBipsuIv Ha BiAMOBIAHICTh
3aKOHy Xapi — BaitHGepra 3a qoromoroio
TouyHoro Tecty MDimepa. JlocTOBipHICTD Bif-
MiHHOCTEM y YaCTOTi BUSIBIIEHHS TOCTiIXKY -
BaHMX O3HAK MiX TpyMaMH, 1110 aHATi3YI0Tb-
csl, OLiHIOBaJIM 3a Kputepiem 2. st Bu-
3HAUEHHsI KOMITIEKCY HalOTbIIT 3HAYYIINX
KJTiHiKO-1a00paTOpHUX (haKTOPiB ITPOTHO3Y
po3BUTKy TokcuuHocTi XT 3a cxemoro FAC
y xBopux 3i 3[1I'3 npoBeneHo aHai3 OTpu-
MaHUX JaHMUX i3 3aCTOCYBaHHSM METOILY
BapialliiiHOI CTATUCTUKHU 3 BAKOPHUCTAHHSIM
Kputepito CTbloieHTA.

PE3YJIbTATU AOCNIAXKEHHYA

TATX OBrOBOPEHHS

AHani3 po3moAilly maumi€eHTOK
3a cranieo (TNM) 3axBoproBaHHS TO-
KazaB, 1O OutbwWicTh i3 HUX (97) Manu
II cranito mpouecy (Ila (T2NOMO) —
42 xinku, I1b (T2N1MO0) — 55 xBopux), I11a
(T3N1MO, T3N2MO, T4AN1MO) — 19, I11b
(TAN1MXx) — 8, IV — 6 xBOpHX).

Binnaneni Metacrasu 3apeecTpoBaHO
y 6 XBOpUX, cepel IKUX Y 2 Malli€eHTOK
MaJjio Miclle ypaxKeHHsI KiCTOK 3 KiCTKO-
BUM MO3KOM, Y iHIIUX 2 Oyau ypaxkeHi
JIeTeHi Ta JiM(aTU4Hi By3/11 CEPeTOCTIHHS
Ta 11e y 2 — MeyviHka, KiCTKU Ta JIETeHi.

3a Mopdo10TiuHO0 OYI0BOIO MYyXJTUHU
y 65 XBOpMX HiarHOCTYBaIu aIeHOKapPIU-
HOMy, vy 36 mamieHToOK BoHa Oyia iHdiib-
Tpytouolo. [HGUIBTPYIOUUT YaCTOYKOBO-
MPOTOKOBUI paK BUSIBJISUIU Y 23 XBOpUX,
COJIiAHY KapuuHOMY — y 36 (y MOJIOBU-
HU — iHGIABTpYIOUY); iHDIIBTPYIOUMNIA
HU3bKoaUdepeHLiiioBaHnii pak — y 8, Ha-
OpsIKOBO-iH(IIBTPYIOUMii — y 4, 3MilIaHU T
aZIcHOCKIPO3HUI — y 3 Ta MOOIMHOKI KJTi-
TUHU KaH1epy — Y | MalieHTKH.

IMmyHoricTOXiMiYHE JOCITIIKEHHS Ta BU-
3HAYCHHS CTYTIeHsI TepeHITiIOBAHHS ITyX-
JIMHY TIpoBeNieHO Y 117 XBopuUx, cepe SIKUX
y 39 mauieHTok aiarnocroBaHo 11 ctyninb
nudepenuiroBadHs (G3), a y 6iabmocTi
(78 xBopux) — Il crymins (G2). [Ipu Bu-
BUEHHI PELENTOPHOTO CTaTyCy MyXJIUHU
BUSIBJIEHO, 1110 pelienTopu ectporeHis (ER)
ta nporectepoHny (PR) 6ynau B 97 Bunaakax
(«t» —y 85, «++» Ta «+++» — y 12 nma-

LIi€EHTIB BiAMOBiNHO). BincyTHicTh Ha myX-
auHHUX KiitnHax ER ta PR Bu3Haueno
y 33 manieHTok. BusgBieHo penentopu
HER-2/neu y 68 xBopux («+» — y 52,
«t+» —y 9 1a «t++» — y 7 Bunagkax),
1110 CBiTYMIIO TIPO HECTIPUSTIMBUI TTepedir
3aXBOpIOBaHH. BiacyTHicTh perienTopiB
HER-2/neu Ha myXJIMHHUX KJIITUHAX BU-
3Ha4YeHO y 62 Malli€HTOK.

B ycix 130 xBopux Bin3Hauaau 1o Je-
KiJTbKa (haKTOpiB HECTIPUSITIIMBOTO Mepediry
MYXJIMHHOTO Ipoliecy, TOOTO TaKi mali€HT-
KU HajlexXalu 10 TPYIU BUCOKOTO PU3HKY.
Posnonin 3apeectpoBaHux (hakToOpiB BUCO-
KOTO PU3UKY HECIHPUSTIMBOIO MPOrHO3Y
nepebiry 3axBoploBaHHsS MpeaCTaBISHO
B Tao. 1.

Ta6nuug 1. Hecnpustausi ¢pakTopu nporHo3y
y xopwux 3i 3MIM3 (n=130)

Kinbkictb
®akropu nporuosy BUNAAKIB,
n (%)
HeratueHi ER 1a PR 33(25,4)
HasBHICTb ypaxeHux niMpoBy3nie 87 (66,9)
Po3amip nepsuHHoi nyxaumHm 22 cm 130 (100)
Cryninb andepenuitoBanng nyxam- 117 (90)
Hn G2-3
Bik xBopux fo 35 pokis 16 (12,3)
linepekcnpecis HER-2/neu 68 (52,3)

19 xBopuX Majau CYITyTHIO TMATOJIOTiI0
IIUTYHKOBO-KHIIIKOBOTO TPAKTY (XpOHIUHUIA
XOJICIIUCTUT, FAaCTPUT Ta MAHKPEATUT).

¥V 130 nawieHTOK IpoaHai3oBaHO MoJIi-
mopdism reniB GSTPI1ta MTHFR. lonatko-
BO BUBYEHO PO3ITO/ILT YaCTOT MOJIIMOP(HHUX
BapiaHTiB reHa GSTPI y rpyni NpakKTUYHO
3M0poBUX JTroACH (89 0cib). 3a pesyabTaTaMu
NIOCTIMKEHHST BUSBIEHO: TOMO3UTOTHUIA
reHotun GSTPI 3a TUKUM TUIIOM aje-
ns1 — lle/Ile —y S xBopux i3 3113 (17,86%)
ta y 42 oci6 koHTpoabHOI rpymu (47,19%);
romMo3urotHuit reHotur GSTPI 3a MyTaHT-
HUM TUNOM anienst — Val/Val — y 5 naii-
eHrtok (17,86%) ta 'y 10 0ci6 KOHTPOJIbHOL
rpynu (11,24%); reTepo3UroTHUI TEHOTUTT
GSTPI — lle/Val — y 18 xBopux (64,28%)
Tay 37 ocib i3 KoHTposbHOI Tpynu (41,57 %).

Y rpymi npakTUYHO 3M0POBUX JIIOACI
yactoTa MyTaHTHoro turty anens (Val) cra-
Hosua 0,32 Ta OyJia 3iCTaBHOIO 3 OMTUCAHOIO
paHille YacTOTOIO B iHIIKX MPEACTaBHUKIB
esporneoinHoi pacu (0,28—0,36) i HIKYOIO,
HiX y BuxinuiB 3 [TiBHiYHOI AMepUKU He-
rpoinHoi pacu (0,42—0,45), aje BUIIOIO,
HiX y TIpeIcTaBHUKIB HErpoilHOI pacu
apuKaHCHKOI MOITYJISILLT, @ TAKOXK BUXIALIIB
3 Asii (0,14—0,27).

Boanouac y rpyni xBopux 3i 3I1I'3
YacTOTa MYyTAaHTHOTO TUITY aJIeJisl CTAHOBMIJIA
0,50, 1110 3HAYHO TTepeBUIITYBAJIO BiMOBII-
HUI TTOKa3HMK Y TPYIi MPaKTUIHO 310PO-
BUX Jifofeii. BapTo 3a3HaunTy, 1o yacrora
Val-anens reHa GSTP1 y rpymni nalieHToK
i3 3T1I'3 mononoro Biky (<45 pokiB) nmpak-
TUYHO He BiApi3Hsiacs Bil MoOKa3HMKa
B KOHTPOJIbHII rpyri i ctanoBuia 0,35, Tomi
SIK Y XBOPMX Y Billi >45 pokKiB I0piBHIOBasIa
0,55. e MoXe CBiIUMTHU TPO HASIBHICThb
3B’S13KY MiX yCTIaAKyBaHHsI ajessl MyTaHT-
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Horo tuny (Val) rena GSTPI ta pusukom
BuHMKHeHHs 31113 y )XiHOK cTaplIoro BiKy.

3a pesynbraTaMu JTOCiIKEHHSI TOMO3H -
rotHui reHoturt GS7P1 3a IUKUM TUITOM aJie-
711 — A/A — BusiBlIeHO y 63 (46,3%) xBopux
3i 3I1I'3 Tay 42 (47,19%) 0ci6 KOHTPOJIBHOT
Tpynu; ToMO3UTOTHUIA reHoTUr GSTP13a my-
TaHTHUM TUTIoM ajtenst — G/G —y 19 (14%)
xBopux Ta y 10 (11,24%) oci6 KOHTPOIBHOL
TpyIu; reTepo3uroTHuil reHotun GSTPI —
A/G —y54(39,7%) xBopux tay 37 (41,57%)
0Ci0 KOHTPOJILHOT TPYIIH.

Po3noain reHoTuniB reHa
GSTPI B KOHTPOJIbHill I'pyMi MPaKTUYHO
3I0OPOBUXJIIO/IEH CTATUCTUYHO HE BiIPi3HSIB-
51 Bill pO3paxoBaHOTO PO3IOILTY 32 3aKOHOM
Xapai — Baitn6epra (x>=0,12; p=0,73).
Y rpyni npakTUYHO 3A0POBUX JIIOACH Yac-
TOTa MyTaHTHOTO TUTTy ajieist G cTaHOBMIIA
0,32 i Oysa 3icTaBHOIO 3 OMUCAHOIO paHillle
YacTOTOIO Y iHIINX MPEACTABHUKIB €BPOITEe-
oinHoi pacu (0,28—0,36) Ta HIKYOIO 3a TAKy
y BuxiAuiB 3 [TiBHIYHOT AMEPUKU HETPOITHOL
pacu (0,42—0,45), ane BULIOIO, HIX Y TIpeI-
CTaBHUKIB HErpoinHOi pacu ahpuKaHChKOT
nonyJisiLii Ta BuxinuiB 3 Asii (0,14—0,27).

Posnonin renorunis rena GSTP1y rpy-
i xBopux 3i 3T1I"3 TakoX BiANOBiNAB 3aKOHY
reHeTUYHOI1 piBHOBaru Xapai — BaiiH6epra
(x>=0,75; p=0,39). YacToTa MyTaHTHOTO
tuny anenss G reHa MpakTUYHO He Bipi3-
HslJ1acs Bill TOKa3HUKA B IPYITi MPAKTUYHO
3710pOBUX Jitojei i craHoBuia (0,338.

MynprurnikaiiiiiHa Ta 3arajbHa Mo/
ycnaakyBaHHs reHa GSTPI npeacraBieHi
B Ta0OI. 2, 3.

AHaJti3 po3noiy 4acToT noJiMopdHUX
BapiaHTiB reHa GS7TPI mokasasB BiJICYyTHICTh
CTaTUCTUYHO 3HAYYIIMX BiAIMiHHOCTEI Mix
rpynoto xBopux 3i 3[1I'3 Ta rpymnoio npak-
TUYHO 310poBUX Ttoaeik. OnepxaHi pe3ysib-
TaTU CBigYaTh MPO BiJICYTHICTh KOpEJsIii
MixX nojiMopdizmom rena GSTPI i pusu-
KoM BUHMKHeHHs 3I11°3.

Y rpymi xBopux 3i 3[1I'3 Takox He BU-
SIBJIGHO acollialliil moiMop(pHUX BapiaHTiB
reHa GSTPI 3 nemorpadiyHUMHU Ta KJIiHIY-
HUMU XapaKTepPUCTUKAMU TALiEHTIB (BIK,
cranuis 3axBopioBaHHsi, ER-, PR- ta HER-
2-cratyc).

BoaHouac po3nonin moaiMophHUX
BapiaHTiB reHa MTHFR y xBopux 3i 3I1I'3
iCTOTHO BifPi3HSIBCSI BiJ pO3MOALIY B IpyITi
MPaKTUYHO 310pOBUX JTtonei. Tak, y ocTaH-
HiX OTPUMaHO TaKWii pO3MOJIiJ TeHOTUITIB
rena MTHFR: C/C — 61,5% (24 ocob6n),
C/T — 28,2% (11 oci6), T/T — 10,3%
(4 ocobu), IKMK CTATUCTUYHO HE Bij-
Pi3HSBCS BiJl pO3paXxOBaHOI'O PO3IMOMITY
3a 3akoHOM Xapai — BaiinGepra (x*=1,1;
p=0,29). ¥ rpymni npakTU4HO 3I0POBUX
JIIofIeil yacToTa MYTAHTHOTO TUITY ajielist
T cranosuna 0,244 i GyJia 3icTaBHOIO 3 OIU-
CaHUMU paHillle yacTOTaMM ISl iHIIUX
MpeICcTaBHUKIB €EBPOTICOINHOI pacu.

VY rpyni xBopux 3i 3[1I'3 reHorun
C/C BusiBneHo y 56 (41,2%) xBopux, reHO-
tunn C/T — y 60 (44,1%), renorun T/T —
y 20 (14,7%) nauientiB. Po3momia reHOTH-

niB reHa MTHFR y rpyni xsopux 3i 3[1'3
TaKOX BiAMOBigaB 3aKOHY r€eHETUYHOI
piBHoBaru Xapai — Baitn6epra (x>=0,21;
p=0,65). YacTora MyTaHTHOTO THUILY aJIeJIst
reHa T cranoBuia 0,368, 110 3Ha4HO Mepe-
BUILYBAJIO BiIMOBIIHUI MTOKA3HUK Y TPYITi
TMPAKTUYHO 300POBUX JIIOACH.

MynbpTuIUliKauiiiHy Ta JOMiHAHTHY
Mozeni yecnankyBaHHs reHa MTHFR nipen-
cTaBjieHo B Ta01. 4, 5.

Sx BumHO 3 maHux Tabia. 3 Ta 4, pu-
3uk BUHUKHeHHs1 3[1T'3 € BaBiui BUIIUM
y XiHok 3 reHorurnioM C/T uu T/T, HixX
3 C/C. BinnoBigHo, pU3MK PO3BUTKY
3I1I'3 B 0ci®6 — HOCIiB JM1lIe AUKUX aiesiB
reta (renotun C/C) Ha 56% HYXKUU, HIXK
Y TOMO- i TeTepO3UTOTHUX HOCIIB MyTaHT-
HOTO TUITY ajefisl reHa.

BapTo Binm3HauuTH, 1110 PU3UK BHU-
HukHeHHs 3[1I'3 OyB 3HAYHO BUIIUM
Yy XiHOK CTapuIoro BiKy Ta B Mepiof MocT-
meHomnay3su. Tak, pusuk 3I1I'3 B oci6 y BiLi
noHan 50 pokiB OyB y 3 pa3u BUILIUM MpU
resoruni C/T un T/T (BII=2,95; 95%
A1=1,32-6,59; x>=7,22; p=0,007), Hix
y Takux rmpu reHoTuri C/C, Ta y 3KiHOK B Tie-
pioa rmocTMeHornay3u — Maiike B 3,5 pasa
npu reHotuni C/T uun T/T (BLLI=3,43;
95% 11=1,39-8,47; p=0,007), Hix mpu
renoruni C/C.

3 MeTo10 MOPiBHSIHHS OTPUMAHUX
LIUTOTeHETUYHUX TaHUX 3 KJTiHiKO-J1abopa-
TOPHUMU TOKCUIHUMH TTposiBaMu X T HaMu
MpoaHali30BaHO Pe3yJbTaTH JiKyBaHHS

39 xBopwux 3i 313, siki orpumanu 4—6 Kyp-
ciB I1XT 3a cxemoro FAC. [l BUBHaAYeHHS
iHOAUBIAYyaJbHOI (T€HETUYHO 3yMOBJIE-
HOI, BpOJXXEHOI) YYTJUBOCTI Malli€eHTIB
no XIT mu gocniguau noaiMopdisM reHiB
GSTPI ta MTHFR y nauienTok i3 3I1I'3
B SIKOCTi MOTEHUIWHUX IHAUBiAYyaTbHUX
TeHETUYHUX (DAKTOPiB PU3UKY PO3BUTKY
TokcnyHOCTi XT. 3icTaBaeHHS TEHETUUHUX
NaHKX 3 TapameTpaMu TokeruyHocTi XT no-
3BOJIMJIO BUSIBUTU aCOLIialilo IoiMopdizmy
reHiB GSTP1 A313G ta MTHFR C677T
3 TokcnyHicTio [1XT 3a cxemoro FAC y ma-
uieHTis i3 3I1I3.

Tak, xBopi 3i 3[1I'3 — Hocii myTaHT-
Horo tuny anens reHa GSTPI (anenp G)
Majii 3HaYHO BUILNMI PU3UK PO3BUTKY
ycknagHeHb XT 3 60Ky LIJTYHKOBO-KHUIII-
koBoro Tpakty (BIII=3,13;95% A1=1,22—
7,99; p=0,02) mopiBHAHO 3 TMalliEHTKAMKU
3i 3[1I'3 — HOCISIMU TUIBKM TUKUX TUITIB
anensi reHa (anmenb A). Ceper IMalli€HTiB 3 Te-
HotunoM G/G 75% oci6 manu ractpoiHTec-
TUHabHI yckianHeHHs: XT, Toni sk cepen
XBOpuX 3 reHoturnioM A/G — 50%, 3 reHo-
turoM A/A — tinbku 26,7%. Pusuk pos-
BUTKY raCTPOiHTECTUHAIbHOI TOKCUYHOCTI
OyB 3HAYHO BUIIUM ITPU TOMO3UTOTHOMY
yCMaaKyBaHHI MYTaHTHOTO TUIMY ajes
reHa GSTPI (renotun G/G). Tak, y romo-
3uroTHUx xBopux 3i 3I1I'3 — HociiB aness
G reHa GSTPI pu3uK pO3BUTKY racTpOiH-
TeCTMHAJIbHOI TOKCUYHOCTI MaliKe B 5 pasiB
pummit (BLI=4,75; 95% J11=0,82—-27,5;

Tabnuus 2. MynbTunnikauiitna Mogens ycnaakysanHs 1 resa GSTP1 y xsopux 3i 313 Ta y npakTuyHO

3[10POBUX NIOAEN
. XBopi MpakTnyHo 2
Ang;!r;ua 3i M3 3popos.i noan X P BL
n=136 n=98 3HayeHHs 95% Al
Anenb A 0,662 0,680 0,16 0,69 0,92 0,62—1,38
Anenb G 0,338 0,320 1,08 0,73-1,62

MpuMiTkn: X>-TeCT — KinbKicTb cTyneHis ceoboan df=1; Tyt i gani: BLLU — BigHoweHHs waHcis; [] — fosi-

puwii iHTepBan.

Ta6nuug 3. 3aranbHa mopenb yenazakyBaHHs1 reHa GSTP1y xBopux 3i M3 1a y NpakTMYHO 300POBKX

noaei
XBopi MpakTnyHo 2
l'eutg;;l_:;eua 3i3Nr3 _ spopoeimogn  X° p BL
n=136 n=98 3HayeHHs 95% Al
l'eHotun A/A 0,463 0,472 0,37 0,83 0,97 0,57-1,65
l'eHotun A/G 0,397 0,416 0,93 0,54-1,59
l'eHotnn G/G 0,14 0,112 1,28 0,57-2,90

MpumiTtka: x2-TecT — KinbkicTb cTyneHis ceoboam df=2.

Ta6nuug 4. MynbTunnikauiiiia mogenb ycnaakysanHs 1 rena MTHFR y xsopux 3i 313 1a y npakT1yHo

3[10POBUX NIOAEN
. XBopi MpakTnyHo 2
An;;;{;e;a 3i 33 3poposi nlogu X p Bl
n=136 n=39 3HayeHHs 95% Al
Anenb C 0,632 0,756 4,16 0,04 0,55 0,31-0,98
Anenb T 0,368 0,244 1,81 1,02-3,20

MpumiTtka: x2-Tect — KinbkicTb cTyneHis ceoboam df=1.

Ta6nuug 5. [lomiHaHTHa Moaenb yenankyBaHHs 1 reHa MTHFR y xBopux 3i 313 Ta y npakTUyHO 340~

pOoBMX fl0feiN
XBopi MpakTnyHo 2
rem;;;l_’r.;:l:;eua 3i3Nr3  3poposi nogu X p Bl
n=136 n=39 3HayeHHs 95% Al
l'eHotun C/C 0,412 0,615 5,06 0,02 0,44 0,21 -0,91
l'eHotun C/T+T/T 0,588 0,385 2,29 1,10 4,74

MpumiTtka: x2-Tect — KinbkicTb cTyneHis ceoboam df=1.
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p=0,02), HixX Y 0Ci0 3 TOMO3UTOTHUM JUKUM
reHoTurnioM reHa GSTPI (reHotun A/A).

Y xBopux 3i 3[1I'3 3 roMO3UTrOTHUM
MYTaHTHUM TeHOTUIIOM reHa GSTPI (re-
Hotun G/G) TakoX Bim3Havyaad MiIBU-
ILIEHY YacTOTy PO3BUTKY ycKiaaHeHb [TXT
3a cxeMolo FAC 3 60Ky ceplieBo-CyanHHOL
CHCTEMU TOPiBHSHO 3 TOMO3UTOTHUMU
HOCISIMU TUKOTO TUITY aJieJisi TeHa (TeHOTHUIT
A/A) i 0cib 3 TeTepO3UTOTHUM TEHOTUIIOM
(renotun A/G). Tak, cepen nmauieHTiB
3reHoturnoM G/G y 50% xBopux BUSIBJIEHO
cepleBo-cynuHHI yckiaagHeHHs X T pizHoro
CTYMEHS TSKKOCTI, TOJ SIK CEpe/I MalliEHTIB
3reHoTUIIOM A/G yn A/A — Tinbku y 25%.

YacToTa po3BUTKY raCTpOiHTECTUHAb-
HOI TOKCUYHOCTI TaKOX OyJ1a JIe110 BUILIOI0
Yy Mali€HTIB — HOCiiB MYTaHTHOTIO TUIY
anensirena MTHFR (anens T). Tak, y 83,3%
xBopux 3i 3I1I'3 3 renotunom T/T cmo-
crepiranu yckinaaHeHHs XT 3 00Ky IITyH-
KOBO-KHILIKOBOT'O TPAKTy Pi3HOTO CTYMEHS
TSIKKOCTI, TOMI SIK Cepell MalliEHTIB 3 TeHO-
tunom C/T —y 68,4% 1a C/C —y 57,1%.

BUCHOBKMU

BcTanoBneHo, 1110 pu3uK BAHUKHEHHS
3I1I'3 y 3,5 pa3a BUILIMIA y KiHOK Yy TIepio
TIOCTMEHOTIAY3H, SIKi € HOCISIMU MyTaHTHOTO
TUITY ajiesisl TeHa, HiXX y KiHOK — HOCIiB
JIUIIE TUKOTO THITY.

BusHauyeHo, IO TOKCHUUYHICTH
XT y xBopux 3i 3[1I'3 € reHETUYHO 3yMOB-
JIEHOIO (HasiBHiCTh MYTaHTHUX aJIeJliB TeHiB
GSTPI ta MTHFR € daktopaMu pu3uKy
PO3BUTKY raCTPOiHTECTUHAJILHOI Ta ceplie-
BO-CYAMHHOI TOKCUYHOCTI).

BusineHo, o y xsopux 3i 3[1I'3 — HociiB
x04a 6 OTHOTO MyTaHTHOTO TUITY aJiefisi G reHa
GSTPI pu3uK pO3BUTKY TaCTPOIHTECTUHAb-
HoiTokenuHocTi [TXT 3a cxemoro FACB 3 pazu
BMILIMI, HIXX Y OCi0 3 TOMO3UTOTHUM AUKUM
reHotunoM reHa GSTPI (renotun A/A).

J1n1s1 roMo3UroTHUX HociiB ajesst T reHa
MTHFR (renotun T/T) pusuk po3Bu-
TKY racTpOiHTECTUHAJbHOI TOKCUYHOCTI
XT maiixe B 5 pasiB BUILMIA, HiXX y 0ci0
3 TOMO3UTOTHUM JUKUM T€HOTHUIIOM TeHa
GSTPI (reHotum A/A).
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Value of molecular-genetic indexes for prognosis
of chemotherapy toxicity in patients with breast
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Summary. Individual differences in activity of GSTPI and

Pesome. MHIuBUayalbHbIe OTIIMYMS B (pepMEeHTATUBHOMI
aktuBHOCTH GSTPI v MTHFR, onocpencTBOBaHHbIE TTOJIMMOP-
(GH3MOM TeHOB, MOTYT OBITh ACCOLIMMPOBAHBI C PUCKOM Pa3BUTHS
OHKOJIOTMYECKHUX 3a00JIeBaHUI, TSKECThIO UX TeYeHUs, (OpMU-
POBaHMEM PE3UCTEHTHOCTU K XUMMOTEPAITUU U pPa3BUTUEM TOK-
CUYHOCTM XMMHUOIpenapatoB. [IpoBeneHHBIN aHATU3 TeHOTUIIa
reHoB GSTPI v MTHFR 130 naluueHTOK CO 3JI0Ka4eCTBEHHBIMU
OITyXOJISIMU TPYIHOM XeJie3bl. YCTAaHOBJIEHO, YTO TOKCUYHOCTh
XUMUOTEpanuu y O0JIbHBIX paKoM TPYIHOM Xejae3bl SBIIsSIeTCs
TEHETUYECKU OOYCIOBIICHHON — HaJW4YMe MYTAHTHBIX ajieieid
reHoB GSTPI u MTHFR sBnsieTcst (hakTopaMy pUcKa pa3BUTHS
racTpOMHTECTUHAJILHOM U CepAeUHO-COCYAUCTOM TOKCUUYHOCTH.

KiroueBble cl10Ba: pak rpyIHOM XKeJie3bl, TOJIMXUMUOTEPAITHS,
MOJIMMOP(HU3M FeHOB.
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MTHFR, mediated by gene polymorphism, may be associated with
the risk of development of oncologic diseases, their natural history,
chemotherapy resistance and development of toxicity. The analysis
of genotype of genes of GSTP1and MTHFR was performed in 130 pa-
tients with breast cancer. It was proved that toxicity of chemotherapy
in breast cancer patients is genetically predisposed — a presence
of mutant alleles genes of GSPTI and MTHFR is the risk factor
of development of gastrointestinal and cardiac toxicity.

Key words: breast cancer, chemotherapy, polymorphism of genes.




