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BJIMUAHUE SKOJIOI'MN HA TEHETHYECKHUE ACIIEKTDBI
BECILIOAUA Y KEHIIINH CO CHUKEHHBIM OBAPUAJIBHBIM
PE3EPBOM. OB30P JIUTEPATYPLI.

AnHoramusi: OZHOW U3 CEpbE3HBIX MNPOOJIEM PENPOAYKTUBHOTO 3I0POBBS
SIBJISICTCS  YBEJIMUCHHE 4YacToThl Oecrutomus a0 43%. [23]. Baxnoit npuyuHOi
OecruioAusl CTAHOBSATCS T€HETUYECKUE ACMEKThl, HA YacTh M3 KOTOPBIX OKa3bIBAET
MOILIHEHIIIee BIMSHUE HKOJIOTUYECKUE (PakTOphl OKpykaromen cpeasl. becmnonue,
KaK coluajbHas Mpo0iieMa, 4acTo SIBISETCS MPUUYMHOM MOTepU MHTEpeca K >KU3HHU,
paboTe, pa3BUTHS TSKENBIX ICUXOCEKCYaJbHBIX M 3MOLMOHAIBHBIX PACCTPOMCTB.
[22,24]. DddexkTrBHOCTh HACTYIJICHHS OCPEMEHHOCTH Ha TPSAMYIO CBsi3aHa C
OBapHaJIbHBIM pe3epBoM. OBapUalbHBIl pe3epB — (PYHKIUOHAIBHOE COCTOSHHE
pPENpPOAYKTUBHOM  CHCTEMBI, IOJHOLEHHOCTh KOTOpPOM obOecrneuumBaeT pocT,
co3peBaHue (HOITUKYIIa, CO3PEBAaHUE OOLIUTA B JOMUHAHTHOM (DOJITMKYIIE, OBYJISLIUIO
¥ OIUIOJOTBOPCHHME IOJHOILICHHOM siinekineTku.[3]. B 3aBucumoctn oT Bo3pacrta
’KEHILMHBI, JIJIs1 IOJyYEHUS! OTHOTO HOPMAIbHOI'O SMOpHOHA HEOOXOAMMO HECKOJIBKO
oouuTOB. [lOJNIHOLIEHHBI OBApHUANIBHBIA PE3EPB, B INPOrpaMMax BCIOMOTaTENIbHBIX
penpoaykTuBHBIX TexHojoruii (BPT) oOecrneunBaeT ajekBaTHBIA OTBET SMYHUKA Ha
BBEJCHUE WHAYKTOPOB OBYJISIIIUM M OMNPEIENAET YCHEIIHOCTh TaKUX IPOTrpPaMM.
CeronHst CyIlIEeCTBYET HECKOJIBKO METOJIOB OIpPEAENICHUs] OHOJOTUYECKOrO MU
¢byHknroHampHOrO Bo3pacta sudyHuka.[10] I[TomuMoO 3TOro BakHBIM (aKTOPOM K
CHUKEHHOMY OBapHAILHOMY pe3epBy OTHOCHUTCS reHeTUYeCcKas
MPEAPACIIOIOKEHHOCTh KEHIIUHbI. Ha oBapuanbHBIN pe3epB OKa3bIBAIOT BIIMSHUE
takue reHbl, kak ESR1 (T-397C), ESR2 (C-13950T), CYP19A (G681A), FSHR
(T1961C) u npyrue.
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Annotation: One of the serious problems of women's health is that over the
past 5 years, the frequency of gynecological diseases among women of reproductive
age has increased, including infertility by 43%. [23] Thus, genetic aspects become an
important cause of infertility with reduced ovarian reserve, some of which are
strongly influenced by environmental factors of the environment. 15-17% of couples
cannot conceive a child, while 40-60% due to female infertility. Infertility as a social
problem is often the cause of loss of interest in life, work, the development of severe
psychosexual and emotional disorders. [22,24] This cause is influenced by many
factors. One of the aspects is genetic and ecological, which affects the reduction of
ovarian reserve in a woman. Ovarian reserve is the functional state of the
reproductive system, the usefulness of which ensures the growth, maturation of the
follicle, maturation of the oocyte in the dominant follicle, ovulation and fertilization
of a full-fledged egg.[3] Depending on the age of a woman, a different number of
oocytes is needed to obtain one normal embryo. A full-fledged ovarian reserve in
assisted reproductive technology (ART) programs provides an adequate response of
the ovary to the introduction of ovulation inducers and determines the success of such
programs. Today there are several methods for determining the biological and
functional age of the ovary.[10] In addition, an important factor in the reduced
ovarian reserve is the genetic predisposition of a woman. Ovarian reserve is
influenced by such genes as ESR1 (T-397C), ESR2 (C-13950T), CYP19A (G681A),
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FSHR (T1961C) and others. This paper provides a review of the literature on the
genetic aspect of infertility with reduced ovarian reserve.

Keywords: ovarian reserve, infertility, genes, genetic aspect, ESR1 (T-397C),
ESR2 (C-13950T), CYP19A (G681A), FSHR (T1961C), ecology, ecological aspect,
environment.

BaxxnbiM  (akTopoM Ui ycmexa MpoTrpaMMbl  SKCTPAKOPIOPAIBLHOTO
omnonotrBoperus (OKO) sBnsiercss oBapuanbHbiii pe3eps (OP) — dbyHKIIMOHATBHBIN
pe3epB SIMYHUKOB, OMPEACNSIONIMN MX CIOCOOHOCTh K Pa3BUTHIO (OJUTUKYIA C
noJIHOLEeHHO! stitekneTkoi (AK), a Takke K aleKBaTHOMY OTBETY Ha OBapHAJIbHYIO
cruMmyisiunio.  [lomHOUEHHBIM — OBapuanbHBIM  pe3epB B mporpamMmax BPT
oOecrieuynBaeT aJeKBaTHBIM OTBET SIMUHMKA HA BBEJACHHE HHAYKTOPOB OBYJSIIUUA U
OIpeelIAeT YCIemHOCTh TakuxX mporpamm. [9]. Yame muskmii OP BcTpedaercs B
MO3/THEM PEIMPOYKTUBHOM BO3pacTe, HO B HEKOTOPBIX CIydasx dTa npobdiieMa uMeer
MECTO Uy MOJIOJIBIX KEHILWH.

Takum 06pa3zoM, Bonpoc OeCTUIONUs U MPOIOKUTEILHOCTH KU3HU HACCIICHUS
Poccun aktuBHO oOcyxmaercs B mnocneanue npecarwietus (FO.IL. I'mues, b.b.
[Ipoxopos, A.b. Psamenko, A.b. KocomanoB u 1p.), B TOM 4HcClie U aKylIepamu-
ruHeKosoramu.[23]

MHoOroneTHie n3y4eHne BO3IEUCTBUS Pa3IMUHbBIX 3arps3HSIOIIMX BELIESCTB HA
COCTOSIHUE PENPOAYKTMBHOTO 3JO0pPOBbS KEHIIUH COTpyaHUMKamu HaydHo-
uccaenoBarenbckoro uHctutyra uM  J.O. Otra mo3Bomwim chOpMyITUpOBAThH
OCHOBHBIE TOJIOXKEHUS HOBOIO HAYYHOIO HAIPaBIICHUS — «IKOJOTHYECKON
PENPOAYKTOJIOTUM», KOTOPOE MPOJOKAET MHTEHCUBHO Pa3BUBATBHCSA MO CEM JEHb.
[23]

Heab: onpeneneHne TEHETUYECKONM NPEAPACIIONOKEHHOCTH U BIUSHUE
sKojoruu Ha cHmkeHne OP, mpuBosieMy K O€CTUIOIHIO.

CHmXeHue oBapuajIbHOIO PE3EepBa - 3TO CHUKEHHE KOJIMYECTBA WM KauyecTBa
OOLIUTOB, PHUBOJAILIEE K CHWKEHUIO (PepTUiIbHOCTH. MeHomay3a HacTymaeT OKOJIO
51 roma u TposIBISETCS TpeKpaimieHneM (YHKIUA SHYHUKOB. TeM He MeHee,

(bepTUIIbHOCTh HAaUMHAET CHUXKAThCs 0koJio 30 et y skeHiuH. [loaToMmy nonumanue
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MOJIEKYJISIPHBIX ~MEXaHHM3MOB, JIEKalIMX B OCHOBE BO3PACTHOTO CHUKCHHUS
bepTIIbHOCTH M (DYHKIIMU SHWYHUKOB, a TAKXKE CBSI3aHHBIX C HUMH COCTOSIHHIM,
BKJIFOYAs IEPBUYUHYIO HEOCTATOYHOCTH SMUHUKOB (POI), penpoayKTHBHOE CTapeHHe
U MEHOIAay3y, MMEET peIlIalllee 3HAaueHHe s TMOHMCKa CHoCcOO0B COXpaHEHHS
GepTWIBHOCTHY MW JICYCHUS  COIMYTCTBYIOUIMX 3a00J€BaHUM, CBSI3aHHBIX C
HPEXKICBPEMECHHBIM HavajioM jaedunurta 3crpamuoia [39]. [lopaxkeHus SUYHHKOB
TaK)K€ CHIDKAIOT pe3epB. XOTS BO3pPACT ABISETCA (PAKTOPOM PHCKA CHUKCHHS
OBapHaJIbHOTO pE3epBa, TaK W CHIDKEHHE OBapHaJIbHOTO pe3epBa camMu 1Mo cebe
ABIIIIOTCS TIOKA3aTeIsIMU OECIUIOANS U TPHUBOIAT K CHIDKEHUIO 3 (EKTUBHOCTH
JICUYCHUS.

TecThl Ha CHW)XEHHE OBapUAJIbHOTO pe3epBa 4Yalle MPeAoCTaBISIOTCS
KEHIMHAM cTapiie 35 JeT, MalueHTKaM MEePeHEeCINM ONepaluio Ha SUYHUKAX WA
HEe UMEBIIMM d(PPeKTa CTUMYISIUU SIMYHUKOB SK30T€HHBIMU TOHAJO0TPOIMHAMH.
bennbiii oTBET MOXKHO OXHUJaTh, eciu ypoBHU FSHR oOnapyxkuBarorcst Gonee 10
MME / M1 unu ypoBHU 3cTpaaunona MeHee 80 Mr/ mil B T€UEHHE MEHCTPYaJIbHOTO
1ukia. CHIKEHHBIN OBapUalibHBIN pe3epB MOXET ObITh MOCTaBJICH NMPU Ha3HAYCHUU
xeHmuHe kimomudena 100 Mr BHYTpr OIWMH pa3 B CyTkH Ha 5-9-ii 1eHb
MEHCTpYaJIbHOTO IMKIAa (IUTpaT KiIoMU(eHa moaTrBepkaaer TtecT). [18]
3HauuTensHOE moBbieHue ypoBHs FSHR u sctpaanona ¢ 3-ro mo 10-it 1M nukia
CBHUJICTEJILCTBYET O CHIDKEHUH OBapUaIBbHOTO pe3epna.[14]

®omnmukynbl (NGFS) sBastoress GyHKIIMOHATBHONW €IWHULICH PA3MHOXKEHUS,
KaKOash M3 KOTOPBIX COJEPKUT OJHY 3apOABIIIEBYIO KIETKY, OKPYXCHHYIO
MOIICPKUBAIOIIMMU COMAaTHYECKUMH KIIeTKaMu. J[MHaMUKa pe3epBa OMpeaeseTcs
konuuectBoM chopmupoBanHbix NGF. B teuenue penpoayktuBHoM xu3znu OP
MOCTETIEHHO YMEHBIIAeTCAd W3-3a aTpe3uu (OJUIMKYJIOB, a TakKKe CO3PEBaHUS U
opysiuu. Mcromenue OP  sBiAsieTcss OCHOBHBIM OMNPENENAIOMNUM  (HaKTOpOM
MEHOTIay3bl, KOTOPasi HACTYMAET, KOT/Ia KOJUYECTBO MEPBUYHBIX (HOJITUKYIIOB TaIaeT
ke mopora ~1000. [26] [TosToMy I'eHBI M MPOLECCH], YYACTBYIOIINE B JHHAMHKE
(GOoTMKYTIOB, OCOOCHHO BaXXHBI JUIsl TOHMMAHMS TMPOIleccCa MEHOIay3bl, Kak B

TUITMYHOU perO)IYKTI/IBHOﬁ JKN3HHU, TaK M B TaKWX YCJIOBHAX, KaK IICPBHYHAA
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HEJ0CTATOYHOCTh SWYHHUKOB, ompejernsemMas kak MeHomay3a jo 40 ner. Takum
o0pa3oM, TeHbl W HMX BapUAHTHI, BJIMSAIOINIAEC HA BO3PACT MEHOIMAY3bl, SBIISIOTCS
KaHIUJAaTaMy U1l TUATHOCTHKU W BMEIIATEIhCTBA B MPOOJIEMBI PEMPOIYKTHBHOU
xu3uu [29].

B coBpeMeHHOI Hay4yHOW JTUTEpaType OMHUCAHO MHOXECTBO T'€HOB, HaJIHMYWE
NOJUMOP(HU3MOB B KOTOPBIX MOXET IMOTEHIIMAIBHO BIHMATh HA PENPOAYKTUBHYIO
(GYHKIIMIO, HEKOTOPhIE W3 HUX MOTYT paccMaTpuBaThCsid B KadyeCTBE MapKEpOB
npexaeBpeMeHHOro cHikeHus: OP.

OBapuaibHbIid pe3epB SABISAETCA OJHHM W3 BaXKHEHMIMX MOKa3aTesel KeHCKOU
(bepTUIBHOCTH. DTO TIO3BOJISIET OIEHUTH KOJUYECTBO JKU3HECTIOCOOHBIX SHICKIICTOK.
OTOT mapaMeTp AaKTUBHO WCIOJB3YeTCS MpPH IUTAHUPOBAHMH OEPEMEHHOCTH U
MPUMEHECHUN BCIIOMOTATEIBHBIX PEIPOTYKTUBHBIX TEXHOJOTHH, TaK KaK ONpeeIIsIeT
IIAHCHI Ha YCICIIHOE OIJIO0TBOPEHHE U 310POBYIO OepeMeHHOCTb. [32,34]

Psin dakTopoB oOpa3za >KM3HHM TakKe OKa3bIBaeT BJIMACT Ha (PEPTHUIHHOCTH Y
KCHINWH. TMHTaHWE, BeC H  (U3NYCCKUE YIpPaKHEHHUS, (QHU3HUCCKHA |
TICUXOJIOTHYECKHI CTPECC; BO3JICHCTBHE OKPYXKAIOIICH cpebl U MpodeccnoHaIbHbIC
BO3JICHCTBUS; yHOTPEOJICHUE U 3JI0YIMOTPEOICHHE TICHXOAKTUBHBIMHA BEIICCTBAMH H
HApPKOTHKAMH; a TAaK)Ke JICKApCTBEHHBIC ITPETIapaThl.

BonpmmHCTBO MccneaoBaHuil CPOKYCHPOBAHBI MCKIIOYUTEIBHO HA OJTHON M3
MO3UIMI, TaK KaK T€HOTUITMPOBAHHUE OJIHOTO M3 MOJIMMOP(PU3MOB TO3BOJISCT JICIaTh
BbIBOIbI 0 apyrom [18]. Amtenn 307Thr u 680AsSn oTHOCATCS K «OCHOBHBIMY (Major)
ayensm, B To BpeMs kak 307Ala u 680Ser sBasoTcs «MHHOPHBIMUY ajuteasmu [9].

VY nroped ompesenieHbl 2 THIIA 3CTPOTEHOBBIX PELENTOPOB, OHH KOAMPYIOTCS
aeyms remamu ESR1(6025.1) m ESR2 (14023.2), cOOTBEeTCTBEHHO. 00a TeHa
BKJIIOYaloT B ce0s 8 »9k30HOB, oxBarbiBatommx >140 K6 [6]. B mporecce
boukynorenesa npoiaudepaTUBHOE BIUSHUE SCTPOrEeHOB onocpeayercs yepe3 ERa
(3kcmpeccupyeTcss  NPEUMYIIECTBEHHO B Teke), a  auddepeHuyanus ¢
anturnponudepaTuBHbie d3PHEKTH, HEOOXOIUMbIEC Ha AaHTPAJILHON CTaINH, 3aBUCAT OT

ERp (sxcmipeccupyroTcs B rpaHy Ie3HbIX KIIeTKax pacTyimux (omukysos) [19].
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B mepBBIX UCCIIEIOBaHMSX, ITOCBAIICHHBIX W3YyYCHUIO BIHMSHHS TCHOB
ACTPOTEHOBBIX PEIENTOPOB HA PEMPOAYKTHUBHYIO CHCTEMY, COOOIIAIOCh, YTO JIOKYC
Pvull rena ESR1 MoeT BIMATH Ha HCXOABl CTHUMYJISIUH CYICPOBYISALHA U
nporpaMmmbl DOKO B  1emom [19]. Kpome Toro, OH accomuupoBaH ¢
HPEAPACIIONOKCHHOCTBIO TMAIMEHTOK K 3HaoMeTpuo3y [14]. IuHykiaeoTuaHbie
noBropel (TA)n B mpomoropHo# 30He reHa ESR1 mMoBbIMIAIOT PUCK pa3BHTHS
MPESKICBPEMEHHON HegocTaTouyHoCTH simaHukoB [17, 31]. Takke ObuTO TOKa3aHO,
YTO TaKWe TMOBTOPHI 0OJiee PACIPOCTPAHEHBI B TEHOTHIIE MAIIMEHTOK ¢ OeCIuioauem
HESCHOW JTHOJIOTHH, IO CPaBHCHHUIO C JKCHIIMHAMH C OecruiogueM TpyOHOTO
npoucxoxaeHus, JJokyc ESR2 G>A [Rsal] cBs3an ¢ oBYJIATOpHOH TUCHYHKITUCH
HesicHOH atnosoruu [19].

Takum 00pa3oM, niepBbIe pe3yabTaThl UCCIEIOBAHUI B 3TOM 00JIaCTH MOKa3alu
HEOOXOJAMMOCTh 0oJiee TIIATETLHOTO U YIIyOJIEeHHOTO M3ydeHUs MoJuMopduzmMa
T€HOB 3CTPOTEHOBBIX PEIIECTITOPOB C IIEJIBIO BBISBIICHUS €T0 BIMSIHUS Ha Oecruioaue. B
HCClIeIoOBaHMAX, MpoBeaeHHbIX Georgiou et al., Sundarrajan et al., BbIIBMIH, 4TO
remotunt T/T ESR1 [Pvull] accommupoBan co CHM)KEHHBIM IIAHCOM HACTYIUICHHS
OepeMeHHOCTH Y sKeHIIUH B nporpammax BPT [15, 34]. Psaa npyrux aBropor (Ayvaz
et al., Choi et al.) B cBoux mcciemoBaHusx Takoil CBs3u He oOHapyxwin [12,16],
OJHAKO caenand BbiBoa, uTo moaumoppusm ESR1 [Pvull] Biuser na Teuenue yxke
HACTyNHBIIEH OCPEeMEHHOCTH, a HE Ha PE3yNbTAaTHBHOCTH TEpPEHOca SMOPHOHA B

noJjiocts Matku [19].
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