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Tepmunanvrvie mymayuu eena BRCA obycrosnusarom npedpacnonoiceHHoCms K paKky MoaouHou dceressl (PMIK) u
sauunukos (PA) ¢ 80-90% cayuaes.

Ob6vexmom uccredosanusi npu GbINOIHEHUU OAHHOU pabomul seunucy 417 uenosex, ne umerowue OHKOIOSULECKUX
3a601e6anull, KOMopwvle ObLIU OMOOPAHBL CIYYAUHBIM 00PA30M (RONYIAYUOHHBIL CKDUHUHS).

Memooul uccredosanus; cmamucmuyeckull (AHKemuposanue), MOLeKyIspHO-0U0I02UYeCKUll (NOIUMePA3Hasl YenHas
peaxkyusi).

Puck obnapysicenus mymayuii 6 eenax BRCA y 300posvix iy 6 6e10pyccKoll RORYISAYUN NOSbIUAEMES NPU HATUYUU
6 pody 08yx u bonee poocmeennuy I-Il cmenenu poocmea ¢ onkonamonocuetl, y 00HOU U3 KOMOPLIX 003AMeNbHO PAK
SUYHUKA WU PAK MOJIOYHOUL Jicelle3bl,; NPU CYuecmeos8anu moabko 00HouU poocmeennuyvt-c-PA unu PMOK u omcymcemeuu
106011 Opy20ti OHKONAMON02UU 6 cembe, npu oot onkonamonozuu, uckarouas PA u/unu PMIK, y unenos cemou. Onmu-
MATbHBIM 8O3PACMHBIM KpUmepueMm 07151 OMHeceHUs 300p06blX IUY 8 2PYNNY PUCKA NO blerenuto mymayutl 6 cenax BRCA

sesiemcst 8ospacm 803HuKkHoserust PMOK u/unu PA y poocmeennuyol maaduwe 44 1em.
Knroueenie cnosa: pax monounoii sxcenesvl, pax suunuxa, mymayusi, BRCA, 30o0poevie, npoeHos.

Beenenue

B mupe kaxplii rof perucTpUpyeTcsl OKONO 8 MUIIIH-
OHOB HOBBIX CIJTy4aeB 3JJ0Ka4eCTBEHHBIX HOBOOOPa30BaHHH,
B benmapycn B 2011 roxy BesiBnieHo 44109 GonbHBIX ¢ AMArHO-
30M 3JI0Ka4eCTBEHHOT0 HOBOOOPA30BaHMsI, YCTAHOBJICHHBIM
BIIepBBIE B *KM3HU. Cpein >KEHCKOTO HACEIIEHHs pecITyOIIH-
KM HanOoJiee 9acTo BCTPEYACTCS PaK MOJIOYHOW JKENE3BI
(PM2XK). 3abomneBaemocTs qanHON oHKonaronornei B 2011,
cocraBuiia 76,7 BHOBb BBISIBICHHBIX citydaeB Ha 100 ToIcs
JKEHCKOTro HacelsieHus [2,5]. B cTpykrype OHKONOrHYeCKOn
3200J1eBaEMOCTH KCHIIMH pak sitmanuka (PS1) 3annMact cenb-
Mmoe mecto [1]. Iupokas pacnpocTpaHeHHOCTH OHKOIOTH-
YeCKHX 3a00JICBaHM IeNIaeT aKTyaJIbHBIM BOIIPOC H3YIEHHS
nporIIakTUKN U paHHEH AUAarHOCTUKH 37I0Ka4eCTBEHHBIX
omyxonel. bonburyro pons B pazsurtunt PMXK u P urpator
(baKTOpBI BHEIIHEH Cpelbl 1 OCOOCHHOCTH ()YHKIIOHUPO-
BaHMS PENPONYKTUBHOM CHCTEMBI KeHITMHBI. OmHaKo, MO
TUTEepaTypHBIM MaHHBIM, OT 10% 10'60% muarHocTHpOBaH-
HOT'0 paKa MOJIOYHOM KeJIe3bl U PaKa SHIHUKOB CIIETyeT OT-
HECTH K HaCIIeICTBEHHBIM (hopMam [9].

I'epmunanbabIe MyTanyu B reHax BRCA o0ycnasnmBa-
10T HACJIEACTBEHHYIO MpeApacnonokeHHocts kK PMIK n PA
[16]. DOTH PeHBI BEICOKO NTEHETPAHTHBI: 110 JAHHBIM aMepH-
KAaHCKHUX aBTOPOB, BEPOSITHOCTB pa3BuThst PMOK y sxeHIMH-
HocuTenpHAN MyTayii B ene BRCA 1 Ha npoTspKeHun sKu3-
HU cocTaBisieT 80-85%. [leHeTpaHTHOCTD TAHHBIX TCHOB 3a-
BHCHT OT BO3pacTa eHIIMHBI (56-87% pucka pazsutist PMIK
B Bo3pacte 70 sier u 33-50% - B Bozpacre 50 srer) [8,11].

[ouck MyTaruii B JaHHBIX T€HAX Y 3[J0POBBIX JIHIL IaeT
BO3MOXXHOCTh C(HOPMHPOBATH TPYIIITY C HACIECICTBEHHON
TIPEPACHIOIOKEHHOCTBIO K PaKy MOJIOYHOH KEJIe3bl U SId-
HHKOB Y B IaHHOH I'PYIIIIE TPOBOANTE MEPOIIPHUSITHS, HAITPAB-
JICHHBIC HA MPEeIyNpEeKACHUE PA3BUTHS U PAaHHEE BBISBIIC-
HHE€ OHKOJIOTHYecKor maronoruu [3,15]. OmHako eamHOoro
oAX071a B (JOPMHUPOBAHNH TPYIIIBI PUCKA CPEAN 30POBBIX
JIVIL B TTIOMYJISIIAY HEeT. Y YeHBIMH Pa3HbIX CTPAH Ha IPOTSIKE-
HHH TTOCIIEITHUX JIECATH JIET CPOPMYTNPOBAHBI KPUTEPHUH JUTS
MTOCTAHOBKHM T€HETHYECKOTO AMArH03a HACIIEACTBEHHOTO
PMX w/unu PS. Orn oueHb pa3HOOOpa3HBI U 0a3upyIOTCs,

B OCHOBHOM, Ha KOJINYECTBE B ceMbe poscTBeHHul [-11 cre-
TIeHU POJCTBa, cTpagaronmx PMK n/unu PS; panaem Bo3-
pacte MaHUpecTamy 3a001eBaHs y POICTBEHHHUKOB H ITEp-
BUYHOW MHO)KECTBEHHOCTH HOBOOOPa30BaHMWI; HAINYUN
POJICTBEHHHKA NEPBON CTENEHH POACTBA, CTPaJaOLIEro
PMIX n PS5l onHOBpeMeHHO; OOHApY)KEHNHU paka TPyIHON
JKeJe3bl B pony y MykunHbl [4,12,13]. OnHako Bce BbIlLIeyKa-
3aHHBIE KPUTEPUU JJIs1 BBISBJICHHS HACIICACTBEHHON Mpe-
pacmonoxxennoctr K PMOK n/unm Pl ycranosieHs! sMmu-
PpUYECKU.

Leanb uccaenoBanusi: 00bEKTUBHO OLIEHUTH IIPOTHOCTH-
YECKYIO0 3HAYMMOCTb KJIMHUKO-TEHETUYECKUX MIPU3HAKOB B
JIMAarHOCTUKE MPEIPACHON0KEHHOCTH K HACIIEACTBEHHOMY
PpaKy MOJIOUHOH >KeJIe3bl ¥ SIMYHUKOB Y 3/I0POBBIX JIHI B Oc-
JIOPYCCKOM MOMYIISILIUY.

Martepuas u MeTOIbI

OOBEKTOM HCCIIeI0BaHNS IPH BBITIOTHEHUH JAHHOU pa-
60THI sIBIIHACH 417 BOIIOHTEPOB, OTOOPAHHbIE CITyYalHBIM
00pa3oM, He UMEIOIIE OHKOJIOTHYECKHX 3aboreBanmiit. Bos-
pact obcetoBaHHBIX coctaBmt oT 21 110 81 rona. Bee obcme-
Jyemble ObUTH pactipesiesieHs! B 2 rpynisl. [lepByto rpynimy
cocTaBuiIH 124 yenoBeka, 00paTHBIINECS CAMOCTOSITEIBHO,
9TOOBI 00CIIEOBATHCS Ha HAIMIKe MyTanuii B TeHax BRCA.
Kpurepnem BKITIOUEHHMS B JAHHYIO TPYIILY OBUIO HAJIW4IHE
PMXX n/ummu PSl y ponctBennnkos I-11 ctenenn poxncrsa. Bo
BTOpYIO Tpymity Bonuty 293 BononTepa. Kpurepuem nckiro-
YeHUs U3 JaHHOHU Tpymmbl Obi1o Hammure PMOK n/unu P51
cpenu ux poacTBeHHUKOB I-11 crenenu poacTaa.

BceMm pecrioneHTaM OBIIO IPOBECHO AHKETHPOBAHHE
B LleHTpe AMarHOCTHKY HACIEACTBEHHBIX ommyxonei Y3 "Tpox-
HEHCKas o0JlacTHas KJIMHA4YecKas OoimpHANA". AHKETa CO-
Jeprkasia MHPOPMAIMIO O KOJINYECTBE CITy4aeB OHKOJIOTH-
YecKnX 3a001eBaHNi B CEMbE, BU/IE OHKOIATOJIOTHH 1 BO3-
pacte ee BO3HMKHOBEHHUS Y POJICTBEHHHKOB C YKa3aHHEM
cTenenu poacTa. PomocioBHast OblTa cOCTaBIIEHa HA OCHO-
BaHWM AaHAMHECTHIECKUX JTAHHBIX O YETHIPEX ITOKOJICHMUSX.
KpoBb a5t BEISIBIICHHS MyTaIHiA 3a0upairack ¢ mHOOPMHPO-
BaHHOTO comracusi obcienyemoro. Becem pecnonmeHTam
BemonHeHo JIHK-TectipoBanne o6pa3oB KpoBU Ha HATH-
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yue myTanuii B reHax BRCA1 (185delAG, 300T>G,
4153delA, 5382insC) u BRCA2 (6174delT). Mcrou-
HukoM JIHK sBIsutich TeHKOIUThI epudeprudecKkoit
kposu. JIHK Briaessiiack ¢ momolipio Habopa pea-

Tabauya 2 - XapakTepucTuka pacHpoCTPaHEHHOCTH MyTaluit
reHoB BRCA y 3/10pOBBIX JIHII B 3aBUCUMOCTH OT HAJIMYUS U OTCYT-
CTBUSI POJICTBEHHHKOB C JIFOOOH OHKOIATOIOTUCH

TE€HTOB L[J:ﬂ BbIL[eJ'IeHI/Iﬂ' ’JIHK 13 KJIMHUYECKOrO Ma- 3nopossie mma, My'r?;];-éA omr | 9% | op | 9% AN | g
tepuana "JIHK-cop0-B". MonekyisipHO-TeHeTHYeC- y KOTOpHIX ST R oI op o
KO€ UCCIIEI0BAHUE IPOBOJMIIOCH METONOM MOJIMME- [ cors porcrsenniin ¢
PasHOM LEMHOH peakuuu. DIEKTPOPOPETHYECKOE | oo oxonato- 6 206
pa3/IeNeH e MPOIYKTOB aMIUTHDHKALMH OCYIIECTB  —porpo - ke 233 | 0.28-19,68 | 229 |0.27-19,29 | 582
Js5710Ch B 2% arapo3HOM relie ¢ nmocieayrolie Bu- 0Goii onKonaTo- 1 80

JIOTHCH B CEMbEC

3yanu3anpeii B YO cBeTe rmociie OKpariuBaHus Opo-
MUJIOM THJIHS.

C IOMOIIIBIO CTaHIAPTHBIX METO/IOB JI0KA3aTEllb-
HOM MeJTMIIMHBI OBUTH PaCcCUUTaHBI OTHOIICHHE IIIaH-
cos (OLL), orHocuTensHbIi puck (OP), 95% nosepurensHble
nHTepBansl (JJW) ni1st naHHbBIX okasateneil 1 abCoOTHOE
yBennueHue pucka (atpuOyrruBHbIi puck (AP)). Cratuctu-
YEeCKHUH aHaJIM3 TIOITY4EHHBIX JJAHHBIX ITPOBOJIHIICS C UCTIOINb-
30BaHUEM MporpaMmel Statistica 8.0.

Pe3yabTatsl u 00cy:K1eHHE
[IpoBeneHO cpaBHEHME YaCTOThI BCTPEYAEMOCTH MyTa-
it y 124 310pOBBIX JIMI] IPU PA3HOM KOJTHYECTBE B UX CEMb-
six porcrBeHHUKOB [-1I crenenn pozxctea ¢ PMXK n/umm P51 co
3/I0POBBIMH JIMLIAMU B IOMYIIALUY, Y KOTOPBIX OTCYTCTBYIOT
poncrennuku ¢ PMK n/unu PS. Pacnipenenenue myranuii
B IpYIIax MpeACTaBiIeHo B Tabimie 1.

Tabauya 1 - XapakTepucTuka pacpoCTPaHEHHOCTU MyTalli
renoB BRCA y 3110pOBbIX pOJICTBEHHUKOB B 3aBUCUMOCTH OT HAJIU-

yus 1 otcyrcTBHs porctBeHHun ¢ PMK w/nm PS B pony

[Ipumeuanue: * - y poncrseHankoB orcyrctByer PMIK n P

Yacrora BCTpeyaeMOCTH MyTalli Y 30POBBIX JIMI]
0e3 POJCTBEHHUKOB C OHKOIATOJIOTMEN B CEMbE COCTaBHIIa
1,2%, npu HAITUYHU JTFO00I OHKOIIATOJIOTHH Y YICHOB Ce-
MBbH, cBsi3aHHBIX pozicTBoM I-11 cremeny, - 2,8% (p=0,42). Ha-
JIM4KE y 3/I0pOBOTO YesoBeka poAcTBeHHUKOB [-1I crenenu
POZACTBA YBEINUMBAET PUCK BBIBJICHUS MyTalluu B 2,33 pa3a
10 CPAaBHEHMIO CO CIIy4aeM, KOIJa.y 3[0pOBOrO YelOBEKa
OTCYTCTBYIOT POJICTBEHHHUKH C JIFOOOH OHKOIIATOIOTHEH.

[1o naHHBIM JIATEPATYPHIL, B TPYIITY pUCKA 10 HATUYUIO
MyTalui, IpeApacnoaaralonyx K pa3BUTHIO HACIIECTBEH-
Horo PMX w/unm P51, oTHOCSATCS 3110pOBEIC JINIIA, UMCHO-
1M POICTBEHHUKOB; Y KoTopbIX PMIK w/mnu P Ob11 quar-
HOCTHPOBAH B BO3paCTHOM HHTEpBaiie oT 35 10 50 ner
[4,12,14]. Ommaxo 3111 BO3pacTHBIC KpUTEPUH OBLITH Ol
PpeesieHbl SKCIIePTHRIM ITyTeM U He 000CHOBaHBI CTa-
TUCTHYECKU. JI71s1 onpeieNieHNs TOUKH pa3/IeIeHHs BO3-

paCTHOﬁ [IKAJIBl 1 00BEKTUBHOM OILICHKH CBsA3U BO3-

3“"‘:(‘:)‘;‘;‘;::”3 Y| s r]\:::a BRCA | omr | 95% amom | op |95% amop | AP(%) | pacra BosHuKHOBeHHs PMOK w/unu PS y poncreen-
o ecTh | HeT HHUIIBI C PUCKOM OOHapyxeHust MyTatun reHoB BRCA
poncTRenHHIa o 5 4 | 486 | 1481603 | 445 | 1351458 | 775 | Y3IOPOBBIX IPOOAH/I0B MbI Hcnonb3oBam ROC-aua-
PMIK Ju3. [noma e nox kpusoid pasua 0,603, 95% 1N 0,489
porcrennman e P | 2 16| 511 | 0982557 | 4,65 |<001:24,04 |793 -0,734 (p=0,14), T.e. mMeeTCS TONBKO TCHIEHIHA K JI0-
nBe 1 Goree CTOBEPHOCTH OTJIMYHS OT HYJICBOH rHIoTe3sl (s=0,5).
g::s:if:ﬁ:ﬁ:; 10 46 | 888 | 3222450 747 | 271-2049 | 86,6 MakcumanpHo ynajaeHHas OT [UArOHAIU TOYKa Ha
X013 bl y O1HO# 13 ROC-xpuBoii cOOTBETCTBYET BO3pacTy 44 roma (IyB-
KoTopux PADK CTBUTENBHOCTS - 51%, cremupuaHocTs - 73%) (pucy-
JiBe u Oosiee
POLCTBEHHHLBL ¢ HOK 1)
OHKOTATONIOTHEH, 6 20 | 12,26 | 3,46-39.95 9,66 | 3,03-30,87 89.6
X0Ts1 Obl Y OIHOH U3
KoTopbIX PSI .
e | 5|
HanGonpmmii prick BBISIBICHUSI MyTallii y 37J0pPOBBIX =2
POICTBEHHUKOB HAOIIOMANICS TIPH HAMYUU B POAY JBYX U =
Ooree PONCTBEHHHMIT C OHKOMATOIOTHCH, Y OMHON U3 KOTO- § 55
poix ooszarenbHO PA (AP=89,6%; OP=9,66). Yactora BcTpe- ﬁ
YaeMOCTH MyTalWi y JaHHOW KAaTErOphH 3I0POBBIX POI- =
CTBCHHHKOB cocTaBmia 23,1%, 9To TOCTOBEPHO BHIIIIE, YEM £
y jmn 6e3 poxeraerrn ¢ PMOK w/mm P - 2,4% (p<0,0001). k-
ITpu HasmuMy TONBKO O/1HOM poncTBeHHULBI ¢ PMOK nnu PA s
Y 3I0POBOTO HYECIOBEKA BEPOATHOCTH BBISIBIICHHS MYTAIUU a
Bo3pacraer B 4,45 (OP=4,45; 95% 1AW 1,35-14,58) u 4,65
(OP=4,65; 95% J11 0,91-24,04) pa3, COOTBETCTBCHHO; IBYX H - | | | |
OoJiee POJICTBEHHHII, €CITH XOTs OBl y ofHOM 13 HuX PMIK, - B ap oz 0 0.6 03 I

7,47 (OP=7,47;95% A1 2,71-20,49) paza.

IMonynsumoHHast yacTora BCTPEYAEMOCTH MYTalMi y
3I0POBBIX JIMII B Pa3HBIX CTPAHAX OTINYACTCS U Kosednercs
ot 0,2% 10 1,52% [7,10]. Ilo pe3ynsraram aHKETUPOBAHHS Y
81 3mopoBoro "YenoBeka He OBLIO POJICTBEHHUKOB B CEMBE C
Tr060# oHKOTaToorHel, y 212 6buu ponctBenankH [-11 cre-
TIEHA POICTBA ¢ 000 oHKomaromoruei (kpome PMIXK u
Ps1). Pacnipenenenme MyTarmii B JaHHBIX IBYX IPYITIAX TIPE/I-
CTaBJIEHO B TaOIHIIE 2.

1- cneurgrHOCTE

Pucynok 1 - Ceaze nanuuus mymayuu 6 eenax BRCA y
300pP0GbIX UY ¢ 803PACMOM 803HUKHOGeHUs PMIK u/unu PA y
POOCmBEeHHUYbL

Taxum 06pa3om, ONITUMAITEHBIM BO3PACTHBIM KPUTEPH-
€M JIUIsI OTHECCHUS 370POBBIX POICTBEHHIKOB B TPYIIITY PHC-
Ka TI0 BEIIBIICHUFO MyTarmii B TeHax BRCA sBiisiercst Bo3pact
Bo3HUKHOBeHMsT PMOK w/mmm PS y porcTBeHHUTIBI MITaIIIe
44 ner.
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MBbI He aHaITM3UPOBAIIY BIMSIHUE HA PUCK OOHAPYKEHHUS
MyTalui y 370pOBBIX JHIl IEPBUUHON MHOKECTBEHHOCTH
HOBOOOPA30BaHMWH y POIICTBEHHUKOB U HAJIMYHE B POJTY CIIy-
4yaeB paKa IPyAHOMN JKeJe3bl y MyXUHHBI, TaK KaK B JAHHBIX
rpymnmnax HeJJOCTaTOYHO MOJI0KUTEIBHBIX MyTalli B FeHaX
BRCA 17151 KOppeKTHOr0 CTaTUCTUUECKOT0 aHAJIN3A.

BriBoanl

Ha ocHoBaHMM TIOJTy4EHHBIX JaHHBIX MOXKHO c(hOpMy-
JIUPOBaTh U PaHKUPOBATh MPOTHOCTUYECKUE KPUTEPUH B
JIMATHOCTHKE MPEIpacoNoKEeHHOCTH K HACJIEACTBEHHOMY
PMX u Pl y 310pOBBIX JIUI] B OSIIOPYCCKOH TOIMYIISIIHAH.

Puck oOHapyxeHnst Mmyranuii y nui 6e3 oHko3abonesa-
HU OBBIIIACTCS:

- TIpY HAJIMYUH B POy ABYX U Ooree poacTBeHHHUI] [-11
CTETNEHU POACTBA C OHKOMATOIOTUEN, y OTHON U3 KOTOPBIX
obs3arensHO PA (AP=89,6%; OP=9,606);

- TIpY HAJIMYUHK ABYX ¥ Oosiee posctBeHHuI I-11 crenenn
poncTBa, y OMHOW M3 KOTOPHIX 00s3ateinpHO PMIK
(AP=86,6%; OP=7,47);

- TIpH CYyLIECTBOBAHUM TOJIBKO OHOH POACTBEHHUIBI C
P51 uim PMOK m orcyrcTBum i000¥ Apyroii OHKOIIATONOT N
B ceMbe (AP=79,3%; OP=4,65 u AP=77,5%; OP=4,45, coot-
BETCTBEHHO);

- [IpY HAJIMYHH JIFOOOH OHKOTIATONOT MK, NcKiTtodast PS5 u/
nnu PMOK, y uneHoB ce-Mby, cBa3aHHBIX poacTBoM I-11 cre-
niean (AP=58,2%; OP=2,29).

OnTuMabHBIM BO3PACTHBIM KPUTEPHUEM U1l OTHECEHUS
3JIOPOBBIX JIMI] B TPYIITY PUCKA I10 BBISIBICHHUIO MYTAIMi B
reHax BRCA siBisiercst Bo3pacT BosHuKHOBeHHs1 PMOK n/vmm
Pl y poncrBennunsl Mitajue 44 et (4yBCTBUTEIIBLHOCTD -
51%, cietmdraaOCTb - 73%).
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Educatienal Establishment "Grodno State Medical University", Grodno, Belarus
Health Institution "Grodno Regional Clinical Hospital", Grodno, Belarus

Germinal mutations of BRCA gene are responsible for predisposition to breast (BC) and ovarian (OC) cancer in 80-

90% of cases.

The object of the investigation in this study was 417 people who do not have cancer, who were randomly selected

(population screening).

Methods of investigation. statistics (questioning), molecular biology method (polymerase chain reaction).
The risk of mutations of BRCA genes in healthy subjects in the Belarusian population increases if two and more

relatives of the I-1I degree of relationship have an oncopathology, one of which has ovarian or breast cancer, if there is
only one relative with OC or BC and no other oncopathology in the family, if family members have cancer other than OC
and/or BC. OC and/or BC development in relatives younger than 44 years is the best age criterion to refer healthy
subjects to the risk group of BRCA genes mutations.

Key words: breast cancer, ovarian cancer, mutation, BRCA, healthy subjects, prognosis.
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