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Annomayus. lenvio uccienoBaHus ObUIO U3ydeHUE BKJIa1a MoauMopdusma reHa perentopa
domnukynoctumynupyroiero ropmona FSHR B nporece popmupoBanus KoinyecTBa
JIOMUHAHTHBIX (DOJUTMKYJIOB, a TAK)KE U3YUeHHUE acconuamuu cojaepkanust ropmorno OCI™ u JIT
B CBIBOPOTKE JI0 U NIOCJIE MPOBEACHNS TOPMOHAIBHON CTUMYJISILIUU C KOJMYECTBOM
oOpa3yromuxcst oouuToB. B nccnenosanuu npunsiu yyactue 100 xKeHIMH ¢ TMarHO30M
Oecruioue, B Bo3pacte ot 24 110 42 jeT, NpoXOAUBIINE TPOLETYPY IKCTPAKOPIOPATHLHOTO
ormooTBopeHus. C y4eToM OBapHaIbHOTO OTBETA OBUIO CPOPMUPOBAHO 3 TPYIIIHI MALUEHTOB!
C HOPMAJIbHBIM OBapHaJIbHbIM OTBETOM, C TUIIEPCTUMYJISALIMEH, CO CKYAHBIM OBApUAIbHBIM
orBeToM. Ananu3 JIHK Ha Hannune mytanuu Asn680Ser rena FSHR npoBogunu metogom
aHaJIM3a MoIMMopQu3Ma ATUH PECTPUKIIMOHHBIX ¢pparMeHToB. OmpeneieHne ypoBHei
TOPMOHOB B CBIBOPOTKE KPOBHU MPOBOJUIN METOI0M UMMYHOGEPMEHTHOTO aHanu3a. B rpymme ¢
HOpPMAaJIbHBIM OBapUaIbHbIM OTBETOM F'OMO3UIOTAMU OBLIO [TOKA3aHO CIIEAYIOLIEe
pacripeenienne 4actot reHoTunos: 45,3% - AA, 39,6% - AG, 15,1% - GG. B aByx npyrux
rpynmnax xapakTep paciupeesIeHNs YacTOT T€HOTUIIOB COOTBETCTBOBAJI PACIIPEACICHUIO B
rpynne ¢ HopMaiabHbIM OTBETOM. CTaTUCTUUYECKUI aHAJIU3 YPOBHS TOPMOHOB CPEH MALIUEHTOK
C pa3IMYHBIM THUIIOM OBapUajIbHOTO OTBETA IOKAa3ajl JIOCTOBEPHOE MOBBIIIEHHE 0a3aJIbHOTO
ypoBHst OCI" u ypoHs @CI" nocne CTUMYIIALMHN CYTIEPOBYIIALNH Y TAUEHTOK CO CKYAHBIM
oBapuaibHbIM 0TBeTOM. Cozeprxkanue JII' B CBIBOPOTKE MOCTIE CTUMYJIALIMH IOCTOBEPHO HUXKE B
IpyIIe ¢ HOpMalbHBIM OBapuaibHbIM. bazanbHelil ypoBeHb AMI B rpymiie ¢
TUNIEPCTUMYJISILIUEN TOCTOBEPHO BBIIIIE 110 CPABHEHUIO C IBYMsI IPYTUMU TPyIIIaMU.

Knioueswvie cnosa: FSHR, ®CT', peuentop ®CI', nonumop¢usm, BcriomoraTebHbIe
PENPOTyKTUBHBIE TEXHOJIOTHH, OECIUIOANE, (POUTUKYIOCTUMYITHPYIONINI TOPMOH

Abstract. This study was performed to investigate the association between FSH receptor (FSHR)
gene polymorphism at position 680 and the number of dominant follicles, also the FSH and LH
levels before controlled ovarian hyperstimulation and after it. One hundred patients from 24 to
42 who underwent IVF-ET procedures were included in this study. Three groups were formed:
patients with normal ovary response, patients with ovary hyperstimulation and patients with poor
ovary response. The FSHR polymorphism was determined by polymerase chain reaction and
restriction fragment length polymorphism analysis. The FSHR genotype distribution in patients
with normal ovary response was 45,3% for AA, 39,6% for AG and 15,1% for GG. There was
no difference among the three genotype groups. The basal levels of FSH and levels after
controlled ovarian hyperstimulation were significantly higher in patients with poor ovary
response. LH levels after controlled ovarian hyperstimulation were significantly lower in patients
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with normal ovary response. The basal levels of AMH were significantly higher in patients with
ovary hyperstimulation.

BBeaenue

PacnipocTpaneHHOCTh OECTIIONUS CPEH CYNPYKECKHUX IMap PenpoaAyKTHBHOTO BO3pacra
HEYKIJIOHHO pacTteT, nocturas 15% (Cepedpernnkona K.I'., 2010). B cBs3u ¢ 3TiM OTpeOHOCTH
BO BCIIOMOTAaTENIbHBIX pPenpoaykTUBHBIX TexHojorusix (BPT) Bo3pacraer, u cymectByer
MOCTOSTHHAs HEOOXOJIMMOCTh B pa3pabOTKe HOBBIX HambOosee 3((PEKTUBHBIX U OE30MaCHBIX
noaxoaoB (Cyxux I'.T., 2010). Oxxunmaemsbrit pe3ynptat JieueHuss metoqoM KO B 3HAUMTEIBHON
CTEMEeHH 3aBUCUT OT 3((HEKTUBHOCTHU MPOBOAUMON CTUMYIIALUU (PYHKIMH SUYHUKOB. [Ipu 3TOM
OBapHAIbHBIA OTBET IMIMPOKO BAPbUPYET CPEAU MAI[UEHTOK.

@oMKyI0reHe3 paccMaTpUBAETCS KaK MOCTOSIHHBIM Mpolecc uepapxuu (OJUIMKYIIOB,
IpU KOTOPOM OJTHOBPEMEHHO MPOMCXOTUT POCT M CO3pPEBaHUE OJHUX (DOJUIMKYIIOB U aTpe3ust
npyrux. OT60p GOITMKYIOB OCYIIECTBISIETCS BO BpeMsl paHHEH (OJUTMKYISIPHOH (ha3bl Ha OCHOBE
muddepeHIMaTbHON YyBCTBUTEIIBHOCTH (OJUIMKYIOB K TOHAJOTPOIHBIM TOPMOHAM, B MEPBYIO
ouepenb — K OCI'. D10 3aBUCUT, B YACTHOCTH, OT YUCIIA PEIENTOPOB TOHAIOTPOIMHBIX TOPMOHOB
Ha oOonoukax (omnukynoB. llpennonaraercs, 4To HalWyue MOIUMOPPHOTO BapuaHTa reHa
perentopa ¢oumkyiIocTumynupytomero ropmona FSHR 2039 A—G (Asn680Ser) Moxer
IPUBECTU K YMEHBUICHUIO YMCJIa CO3PEBAIOIIMX (OJUIMKYJIOB M HApyIIEHUIO ooreHesa. B psae
paboT moKa3aHO, YTO C YBEIWYCHHEM 4YHCIA CO3PEBIIMX (OJUTUKYJIOB NPU TOPMOHAIBHOM
CTUMYJISILIUU CYTIEPOBYJIAIIMH MPOUCXOIUT CHUKEHUE CIIOCOOHOCTH OOIIMTOB K OIJIOIOTBOPEHUIO
(Caramonosa K.1O., 2001; Bergere M. et al., 2001). ITomumo 3Toro monmumopdusm rena FSHR
2039 A—G (Asn680Ser) acconuupoBaH C ypOBHEM TOHAJOTPOHBIX ropmMoHOB (Sudo S. et al.,
2002; Hagen C.P. et al., 2013), a Taxxe ¢ OBapHaIbHBIM OTBETOM U HCCIEAYETCS C LENbI0 OIEHKU
peakuuu penentopoB Ha crumysasanuio npenapatamu OCIT (Bmagumwmpoa W.B., 2015).
Qomnmukynoctumynupytomuii ropmon (OCI') u ero penentop UrparoT BaXKHYIO POJIb B Pa3BUTHU
GOMKYN M pEryIUpOBaHUE CTEPOUOTEHE3a B SIMUHUKAX, a TAK)KE MIMPOKO UCTIOIB3YeTCs IS
neuenus 6ecrutoaus (Richards J.S., 1980; Hsueh A.J.W. et al., 1989; Howles C.M., 2000; McGee
E.A., Hsueh A.J.W., 2000).

Henbto wuccnenoBanus ObLIO HU3yYEHUE BKJIaJa MOIUMOpPPHU3Ma TIeHa peLenTopa
dboukynocTumyaupyomero ropmona FSHR B mporecc (HOPMUPOBAHHUS — KOJIWYECTBA
JIOMHHAHTHBIX (POJUTMKYJIOB, a TAK)Ke U3ydeHue accoruaiuu coaepxkanusi ropmonoB OCI u JII' B
CBIBOPOTKE JI0 U MOCIIE MPOBEACHHSI TOPMOHAILHOW CTUMYISIIUU C KOIMYECTBOM 00pa3yIOIIUXCS
OOLIUTOB.
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MaTepna.ﬂ U METOAbI UCCJICI0BAHUA

B uccnenoBanuu npussinu yyactue 100 xeHIIMH ¢ JUarHo3oM OecIiogue, B BO3pacTe OT
24 no 42 ner, MpOXOJMBIINE MPOUEAYPY IKCTpakopropaibHoro ormioaorBopeHus (9KO) B
«entpe KO u penpoaykuumn» B PocroBe-Ha-JloHy. Bce skeHIIMHBI qaiu WHOOPMHPOBAHHOE
coryiacue Ha MpoBeJieHne uccieaoBanuii. O0cieayemble KEeHITMHBI ObUIM Pa30UTHI HA TPYIIIBI B
COOTBETCTBUU CO CTENEHBIO OBAPHUAIBHOIO OTBETa Ha TOPMOHAJIBHYIO CTUMYIIALIMIO: rpynmna 1 ¢
HOPMAJIbHBIM OBapHaJIbHBIM OTBETOM M YHCIOM CO3PEBIIMX (HOLUHKYIOB OT 5 g0 15 (n=53),
rpyIra 2 ¢ THNEPCTUMYJIAIMECH SHYHUKOB U KOJIMYECTBOM CO3PEBIINX (OJLTUKYIIOB OoT 16 10 47,
0e3 mepeHoca SMOPHOHOB B TEUEHHE MHUHHUMYM JBYX CIEIYIOIIMX MEHCTPYaJIbHBIX LHUKIIOB
(n=27), rpynna 3 co CKy/JHbIM OBapHaJbHBIM OTBETOM M KOJIMYECTBOM CO3PEBIIUX (POJUIMKYIIOB
or 1 1o 4 (n=20). Bce eHUIMHBI UMEIH HOPMAJbHBIA 0a3ajabHBIN YpPOBEHb aHTHMIOJIIICPOBA
ropmona (AMI) u dommukynoctumynupytomero ropmona (PCI'). bazanbHblil  ypoBeHBb
TOPMOHOB B CBIBOPOTKE KPOBU ONPEIEIIIIN 32 5-6 UKIIOB /10 Hayala CTUMYJISILUN SHYHUKOB, HA
2-5-b1i1 IeHb MEHCTPYaNIbHOTO IuKJIA. [locne cTuMymnsuu ypoBeHb TOPMOHOB B CHIBOPOTKE KPOBU
ONpeeNsiIv B ICHb yHKUUHU, Ha 12-16-b1i1 IeHb MEHCTPYaJIBHOTO LIMKJIA.

3a00p kpoBHU ObLI MPOBEACH B YTPEHHUE Yachl HATOIIAK C UCIIOJIb30BAHUEM BaKyYyMHOTO
MeToqa. ChIBOPOTKY KPOBH MOJyYald CTaHAAPTHBIM MeToaoM. Jlo McciienoBaHUs CHIBOPOTKY
KpOBHU XpaHWJIM B MOPO3WIbHOU Kamepe rpu temiepatype -20 °C.

Onpenenenne ypoBHed @OCI” um JII' B CBIBOPOTKE KpOBHU MPOBOJWIM METOAOM
UMMYHO(EPMEHTHOTO aHajn3a ¢ UCMOIb30BaHuEM TecT-cucteM «l oHagporponud UDA-OCI» u
«T"onagorporna UDA-JII» («M-Uuneke», Poccus) u aBroMmaTnueckoro UMMyHO(EpPMEHTHOTO
ananmzaropa «Alisei» (Uramus).

Jliisa mpoBeAeHUsT MOJIEKYIAPHO-TEHETUUECKUX HCCIIEOBAaHUI MCIOIb30BaIach IeNibHas
kpoBb. JIHK Bbiaensiau u3 nedkonuToB 00CIeAyeMBIX C HcIosb3oBaHMeM peareHTa «JIHK-
Oxcnpecc-Kposb» (JIutex, Poccust). Ananuz JIHK na nHannumne myranuu 4sn680Ser [rs6166] rena
FSHR mipoBOIMIIM METOJOM aHaliM3a MOJMMOPQU3MA AJIUH PECTPUKIIMOHHBIX (DparMeHTOB C
IIOMOIIBIO DHJIOHYKJI€a3bl PECTPUKLIUUA Bsrl m IIpaiiMepoB: psAMOI 5-
TTTGTGGTCATCTGTGGCTGC-3’ " o0OpaTHBIN 5'-
CAAAGGCAAGGACTGAATTATCATT-3" (Sudo S. et al., 2002). [lerekuuto MNpOIyKTOB
aMIUTU(UKAIMKY ¥ PECTPUKIIUHN OCYLIECTBIISUIM METOJJOM FOPU30HTAJILHOTO 3JeKTpodopesa B 2%
arapo3HOM rele.

Cratuctuueckas oOpaboTka pe3yibTaTOB MPOBOJMIACH NpHU momoun nakera Excel c
NpUMEHEHHEM MapaMmeTpuueckoro t-kpurepust CThloJieHTa AJs MPOBEPKU PABEHCTBA CPEAHMX
3HaueHUM B ABYX BbIOOpKax. Omunbka neporo poaa Mexee 5 % cuuranach IpUeMIIEMOH.

CooTBeTcTBHE pacHpeleNieHds YacTOT TEHOTHIIOB paBHOBecuio Xapau-BaitnOepra
ompenensiii ¢ ucnoigb3oBanueM Hardy-Weinberg equilibrium  calculator Ha  caiite
http://oege.org/software/hardy-weinberg.html (Rodriguez S. et al., 2009). Ouenky paznuuuii B
pacnpee/ieHuy aJuleJIbHBIX BAPUAHTOB TE€HOB B MCCIEAYEMBIX TIpYIIax MPOU3BOIMIM IO
KpUTepHIo y° TIpH ToMomuM mporpammbl  «[eHDkchepr» Ha caifiTe http://www.gen-
exp.ru/calculator_or.php.
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Pe3yabTaThl cc/ielOBaHU M X 00CYyKIeHH e

Jns onpenenenus BiausHus nonmumopousma rena FSHR 2039 A—G (Asn680Ser) na

nporecc  (GOJUTMKYJIOreHe3a Oblla  HMCCIeoBaHa  YacToTa  JAHHOTO  MOJUMOpHU3MA.
['eHOTHIIIUECKAsE CTPYKTYpa MOMYJISIIUU 10 JaHHOMY ToIuMGopu3My y KEHIIUH, TPOIIEIIIIX
npouenypy KO, nogunnsiace paBHOBecuto Xapau-BaiinGepra.

B pesynbraTe HccnenoBaHus YCTaHOBIICHO, YTO B IPYyIIE ¢ HOPMalbHBIM OBapUaIbHBIM
OTBETOM roMo3uroramu 1o amienu 2039 A rena FSHR ssnanuch 45,3% >XKeHIIUH, F€TePO3UTOThI
2039 A-G coctaBunu 39,6%, romo3urotsl o mytantHoit amienu 2039 G - 15,1% (tabn. 1).
XapakTep pacupe/eeHUs YaCTOT TeHOTUIIOB CPEIN JKEHIIUH C TUIIEPCTUMYIISILIUEH U CO CKYAHBIM
OBapUaJIbHBIM OTBETOM COOTBETCTBOBAJ PACHPEICICHHIO B TPYIIE C HOPMAIBHBIM OTBETOM.
Yacrora myranTHOM ayuienu 2039 G B rpymnne co CKyAHBIM OBapHaJbHBIM OTBETOM OKa3alach
BBIIIIC TI0O CPABHCHHUIO C TAKOBOW B TPYIIAX ¢ HOPMAIBHBIM OTBETOM U C THUIEPCTUMYISIIUCH
(0,500 mpotuB 0,361 u 0,404 COOTBETCTBEHHO), OJIHAKO JAHHBIC OTJIMYUS CTATHCTHYECKU HE

3Ha4YMUMBI.

Ta6muma 1 - YacTora reHOTUIIOB ¥ ajijieneit reHa FSHR B KJIETKaxX KPOBU KEHIMH

I'pynna 1 | I'pynma 2 I'pynma 3
TenoTun (n=53), (n=27), OR (95% CI) 1 (P) (n=20), OR (95% CI) 1 (P)
abc., (%) abce., (%) abce., (%)
AA 24 (45,3) 11 (40,8) | 0,83 (0,32-2,12) 6 (30,0) 0,52 (0,17-1,55)
AG 21 (39,6) 9(33,3) | 0,76(0,29-2,01) | 1,39 (0,50) 8 (40,0) 1,02 (0,36-2,90) | 2,51(0,29)
GG 8 (15,1) 7 (25,9) 1,97 (0,63-6,17) 6 (30,0) 2,41 (0,71-8,14)
Amnens 2039 G 0,349 0,426 1,38 (0,71-2,71) | 0,90 (0,34) 0,500 1,86 (0,89-3,90) | 2,78 (0,10)
¥>2 (P) I'enotunsr: 0,58 (0,75) Amremua: 0,51 (0,48)

I'pynma 1 - HopMaIbHBIN OBapHaTbHEIN oTBeT; ['pymma 2 - runepcTuMyJIanus; ['pymma 3 - cKyIHbli oBapHaIbHbIN OTBET; %21 (P)
- CPaBHEHHE YacCTOT TeHOTHUIIOB U ajuieneii ¢ I'pymmoii 1; y% (P) - cpaBHeHHE MeXK Iy TPYIIaMH 2 1 3

AHanu3 JaHHBIX JUTEpaTyphl MOKa3al MpoTHUBOpeunBble pe3ynabTarhl. [To qanueiv M.H.
Sheikhha u coaBt. momumopdusm rena FSHR 2039 A—G (Asn680Ser) koppenupyeT ¢ OTBETOM
Ha oBapHanbHyto ctumyisaiuio (Sheikhha M.H. et al., 2011). B pa6otax 1.B. BnagumupoBoii u
A. Allegra ¢ coaBT. moKa3aHO, YTO HOCUTENbCTBO TeHoTua GG mpeapacronaraeT K «rurep»
oreery (Bnamumuposa U.B., 2015; Allegra A. et al., 2016). Ilo nannbm J.K. Jun renotun GG
npeapacrnonaraer Kk «oexHomy» otBety (Jun J.K. et al.,, 2006). B xonme nHamieir paOoThI
CTaTUCTHYECKOW 3HAYMMOW Pa3HMIIBI B YaCTOTE PETUCTPAIIMH aJUICIBHOTO MOTUMOp(H3Ma reHa
FSHR mexnay uccielyeMbIMU TpYIaMH KEHIUH 00Hapy>KeHO He OBLIIO.

IToka3zano, uto akTuBHOCTH peuentopa @CI” MOKeT U3MEHATh CHIBOPOTOUHBIA YPOBEHB
@OCT (Sudo S., 2002), nosToMy npu IpOBeIEHUH UccleaoBaHus ObLT onpesesieH yposenb OCIy
0eCIUTOAHBIX JKEHIIMH, Mpoxoasamux npouenypy KO, 1o u nocne npoBeaeHUs TOPMOHATIBLHON
CTHUMYISIIUU SIMYHUKOB. Taroke OBUT ompesiesieH Oa3allbHBI yPOBEHBb JIFOTEHHU3UPYIOIIETO
ropmona (JII'), antumroiepoBa ropmona (AMI), mporectepona u scTpaauonia (tadam. 2).
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Tabmuma 2 - CpenHuii ypoBeHb TOPMOHOB y OECIUIOHBIX JKEHIWH J0 U TOCJIEe CTUMYJISIUN
SAUYHUKOB B 3aBUCUMOCTHU OT THIIA OBAPUAJILHOTO OTBCTA

Topuom sy | ey | e | e e
OCI', MME/mn 6,35+0,236 5,61£0,345 0,085 8,20+0,543 <0,001 0,004
OCI'*, MME/Mn 6,560,363 6,43+0,639 0,867 9,99+0,725 <0,001 <0,001
JII' , MME/Mn 5,51£0,333 5,85+0,513 0,575 4,67+0,382 0,071 0,106
JIT*, MME/min 1,51+0,194 2,92+0,444 0,006 5,08+1,491 0,178 0,028
AMI, Hr/mi 3,84+0,420 8,31£1,302 0,003 2,52+0,446 <0,001 0,038
[IporecTepoH, HMOJB/JT 5,80+1,455 3,89+0,796 0,257 3,81+0,705 0,943 0,227
DCTpaanost, HMOJb/JI 93,43+14,160 | 97,13+£35,650 0,924 59,14+10,642 0,315 0,059

[Tpumeuanue: * - ypoBeHb TOPMOHOB B CBIBOPOTKE KPOBH HOCJIE CTUMYJISILIMY,B IEHb ITYHKIMH, Ha 12-16-b1ii
JIeHb MEHCTPYaJbHOTO LUKJIA; P* - CTATUCTHYECKU 3HAYMMbIE OTJIMYMUS TPYNIbI 2 B CPaBHEHHUHU ¢ Tpymmoi 1; p** -
CTaTHCTHYECKH 3HAYMMBbIE OTJINYMS TPYMIIB 3 B CPAaBHEHHUH C TPYNION 2; p*** - cTaTHCTHYECKH 3HAYNMBIE OTINYNSA
TpymIsl | B cpaBHEHUH TPyHIIOi 3.

CraTucTUyeckuil aHajlu3 YpPOBHSI TOPMOHOB CpeAM NALMEHTOK C Pa3IMYHBIM THUIIOM
OBAapHAJILHOTO OTBETA IOKa3aJl CTATUCTHYECKH JIOCTOBEPHOE MOBHIIMIEHHE 0a3albHOTO YPOBHS
OCI' u ypoBHs @OCI' mocine CTUMYISALMU CYNEPOBYISLMU Y MAlUEHTOK CO CKYAHBIM
OBAapHaJbHBIM OTBETOM [0 CPaBHEHHMIO C MALMEHTAKMM C HOPMAaJbHbIM OTBETOM M C
runepcrumymsuei (p<0,005).

bazaneublil ypoBeHs JII' B rpymmax JOCTOBEPHO HE OTJIMYAETCS, OJHAKO HMeEeTcs
TEH/ICHIMsI K CHUKEHMIO 06a3ainbHOro ypoBHs JII' B rpymnmne co cKyIHbIM OBapUalbHBIM OTBETOM
OTHOCUTEJNIbHO Ipynmnbl ¢ runepcrumyisiuueit (p=0,071). Conepxanue JII' B cbiBOpoTKE mociie
CTUMYJISIIUU JOCTOBEPHO HUXKE B IPYIIE C HOPMAJIBHBIM OBAPUAIIBHBIM OTBETOM OTHOCHUTEIBHO
IByx aApyrux rpynn (p<0,05).

bazanpublii ypoBenr AMI' B rpymnme ¢ TUnepcTUMYISLMENH JOCTOBEPHO BBIIIE IO
CpaBHEHMIO ¢ ABYMs Apyrumu rpynnamu (p=0,003 u p=0,038).

CopepxaHue IporecTepoHa M O3CTPaauOJia B CBIBOPOTKE KPOBH 1O IIPOBENEHUS
TOPMOHAJIBHOW CTUMYJISILMU SIMYHUKOB JOCTOBEPHBIX OTIMYMN B MCCIEIyEeMbIX Tpynmax He
UMEET, OJHAKO UMEETCs] TEHACHLUS K CHUKEHUIO 0a3aJIbHOIO YPOBHS 3CTpajuoja B IpyIie co
CKY/IHBIM OBapHAJIbHBIM OTBETOM OTHOCHUTEJIBHO IPYMIbI C HOpMalbHBIM 0TBETOM (p=0,059).
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ypoBeHs JII' mocie cTUMyIIsuu B rpyIiie ¢ HOpPMaJIbHBIM OBapUaIbHbIM OTBETOM; CTATUCTUYECKH
JIOCTOBEPHOE MOBbIIIEHNE YpoBHS AMI B rpyIne ¢ runepcTUMYIISILIUEN.
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