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CUHIPOM ITONIKICTO3HUX S€YHMUKIB IK YMHHNK EHTOKPMHHOTO
BE3IUIIIA

CVHAPOM NONIKICTO3HUX AEYHUKIB AK UAHHUK
€HA0KPMHHOrOo 6e3nnigan

M. C. Xminb, A. C. Xminb-flocBanbg, C. B. Xminb

TepHoninbcbkuli HayioHasIbHUL MeduyYHUl yHisepcumem
iMeHi I. H. Nopbauescbko2o MO3 YkpaiHu

Pestome. Akmya/ibHicmb MPo6/1ieMu CUHOPOMY MOJTiKiC-
mo3Hux sieyHukis (CIIKS) cmpimko 3pocmae, s8ce bibwa
KI/IbKICMb HayKOBUX Mpayb cripsiMosaHa Ha BUBYEHHST OaHOI
namosioaii. Tpusae iHMeHCUBHE BUBYEHHSI MEXaHI3MY BUHUK-
HEHHs1 Yb020 3axBOPHBaHHS Ha pPiBHI 2inomasiamo-2inogi-
3apHo-sIEYHUKOBOI cucmemu. [josedeHa k/iroHosa po/ib 0sa-
pia/ibHOI 2inepaHopo2eHii' y po3suUMkKy 8kaszaHoi namorsioali.
Xo4a Ha cbo200Hi emiosioeis ma namozeHe3 ClKSA saiuwa-
tombCsi 00 KiHYsi He BUBYEHUMU, HayKOBUi BIOHOCSIMb (1020
00 My/IbmuchakmopHUX 3axBOPHOBaHb, WO CrPUYUHEHI pi3-
HOMaHImHUMU criadkosumMu, MemabosIiyHUMU, eHOOKPUHHU-
MU ghakmopamu ma YUHHUKaMU 30BHIWHBb020 cepedosulya,
ma 3yMOB/1t0Mb €HOOKPUHHE 6€31/1i0051.

MeTa pocnimkeHHs1 — ripoaHasizysamu JimepamypHi
daHi Wodo emionamo2eHemuyHUX YUHHUKIB CUHOPOMY r10/1i-
KICIMOCHUX SIEYHUKIB Y PO3BUMKY €HOOKPUHHO20 6e3r1/1i00s1.

Martepianu i meToau. Y 00c/1ioXXeHHI onpayboBaHo Ha-
YKOBI ny6/ikayii 3a ocmaHHe decssmuiimmesi, siki Q0CMYTHI y
mepexi «lHmepHem», K/Ilo40BUMU C/108aMu Gy/lu «CUHA
OPOM MO/MKICMO3HUX SIEYHUKIB», «€HOOKPUHHE 6e3r1/1i0051».

Pesynbtatn. Y 80-90 % XIHOK MPUYUHOK aHOBY/ISIMop-
Ho20 6e3r1/1i00s1 € CIKS1. MexaHiam aHosynsyii npu ClrKS 3a-
JIUIAEMBCS He 3P03YMI/IUM, ase € 0aHi npo me, Wo nopyweH-
Hs1 pocmy ¢hosiikynis, sike xapakmepHe 07151 aHOBY/ISIMOPHUX
KIHOK i3 CIKS, Bidobpaxkae eHOOKpUHHUL ducbasiaHc. Krro4vo-
Ba posib y namoeeHesi CIMNKSA Hasiexums deghekmy eH3UMHUX
cucmem. [7151 iHOK i3 CTKS xapakmepHa HasiBHIcmb pe3uc-
meHmMHoOCcMI A0 IHCY/IIHY, UeHMpasibHe OXUPIHHS ma ouc/iri-
odemisi, sIKi makox BI/iusaromb Ha (hepmusibHICMb.

BucHoBKW. Po3ymiHHA namozeHe3y CIIKA (crnadko-
BUX, Memabo/1liyHUX, EHOOKPUHHUX ¢hakmopis ma YUHHUKIB
30BHIWHbBO20 cepedosuwya) 003B80/15€ 06rpyHMyBamu mak-
MUKY J1iKyBaHHS1 @HOBY/1IMOPHO20 6e311/1i0051, CrPUYUHEHO-
20 0aHUM 3axXBOPHOBaHHSIM.

KntouoBi cnoBa: CUMHAPOM MOMIKICTO3HUX SEYHMKIB; 6e3-
nnigas; etionatoreHes.

BCTYN
CuvHApoM nonikictosHux sievHukie (CMNKA) € Hai-
GiNbLLI YACTOK EHOKPUHONATIERD Y XIHOK pENpPOAYKTUB-
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Polycystic ovary syndrome as a factor in endocrine
infertility
M. S. Khmil, A. S. Khmil-Doswald, S. V. Khmil
I. Horbachevsky Ternopil National Medical University
e-mail: hmil@tdmu.edu.ua

Summary. The urgency of the problem of polycystic
ovary syndrome (PCOS) is increasing rapidly, an increasing
number of scientific works are directed to the study of this
pathology. There is an intensive study of the mechanism of
this disease at the level of the hypothalamic-pituitary-
ovarian system. The key role of ovarian hyperandrogenism
in the development of this pathology has been proved.
Although the etiology and pathogenesis of PCOS remain
unknown, scientists attribute it to multifactorial diseases
caused by various hereditary, metabolic, endocrine and
environmental factors, and cause endocrine infertility.

The aim of the study — to analyze the literature on the
etiopathogenetic factors of polycystic ovary syndrome in the
development of endocrine infertility.

Materials and Methods. The study looked at scientific
publications over the past decade, which are available on
the Internet, with the keywords “polycystic ovary syndrome”,
“endocrine infertility”.

Results. PCOS is the cause of anovulatory infertility in
80-90 % of women. The mechanism of anovulation in
PCOS remains unclear, but there is evidence that impaired
follicular growth, which is characteristic of anovulatory
women with PCOS, reflects endocrine imbalance. A key
role in the pathogenesis of PCOS is the defect of enzyme
systems. Women with PCOS are characterized by insulin
resistance, central obesity, and dyslipidemia, which also
affect fertility.

Conclusions. Understanding the pathogenesis of
PCOS (hereditary, metabolic, endocrine, and environmental
factors) makes it possible to justify the treatment of
anovulatory infertility caused by the disease.

Key words: polycystic ovary syndrome;
etiopathogenesis.

infertility;

HOrO BiKY 3 NMoLUMpeHicTHo Bif, 6 0o 20 % [1-3]. JocnigHu-
KM 3a3HauatoTh, WO CIKHA 6yBa€ y XIiHOK Pi3HOro BIKY,
po3no4YMHatoum Bif Ny6epTaTHoro nepiogy 40 MeHonay-
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31, 060B’A3KOBMMM MPOABAMU SKOTO € MOPYLUEHHSA MeH-
CTpYyasibHOTO UKy, rinepaHgporerisa (FA), nosikicTo3Ha
MOPA00riA AEYHUKIB | MeTaboNiuHi nopyLleHHs [4]. 3a
AaHnvmn nitepatypu, CMKA giarHocTytotb Maiike y 50
% >KIHOK i3 MOPYLUEHHAMU MEHCTPYas1bHOI Ta OBY/IATOP-
HOT chyHKLIR, Ta y 40 % NawjieHTOoK, ki MatoTb EHAO0KPUH-
He 6e3nnigas [5, 6]. MowwmpeHicTb CIMKA 3an1exunTsb Big,
BMOOPY AiarHOCTUYHUX KpUTepiiB. Tak, 3rigHo 3 po3po-
6neHMMU Kputepiamn HauioHa/IbHOrO IHCTUTYTY AMTS-
4oro 370poB’s i po3suTky ntognHu (National Institute of
Child Health and Human Development, NICHD, CLLA) i
aMeprKaHCbKOro HauioHaIbHOro IHCTUTYTY OXOPOHW
3nopos’a (National Institutes of Health, NIH, CLLA) no-
wmpeHictb CIMNKHA craHoBuTb 4-8 % cepep XiHOK pe-
NPOAYKTUBHOTIO BiKY, TOAji SK 3rigHO 3 PoTepaamMcbkimm
Kputepiamn  (Rotterdam ESHRE/ASRM; Sponsored
PCOS Consensus Workshop Group, 2003) 6nu3bko 18
% iHOK matoTb CIK4A [7]. 3a 3arasibHUMK nigpaxyHka-
MW Y BCbOMY CBITi 105 M/IH XIHOK Yy Bili Big 15 oo 49
pokie matoTb CIMKA i came BOHM BignosigatoTh Big 72 A0
82 % npuuuH rinepaHaporeHii [8]. BctaHoBNEHO, LLO MO-
LwmpeHicTb CMKHA y XIHOK penpoAyKTUBHOIO BiKy B MO-
Nyl 3MIHIOETBCA 3aU1€XHO Bif, reorpadiyHoro perio-
Hy, MOXe 3yMOB/IH0BATVCA FTEHETUYHUMY Ta €KOTOTHHNMM
thakTopamu, konvearouucs Big 1 no 19 % [9, 10]. Hu3b-
KA couja/ibHO-eKOHOMIYHMI ~ PO3BUTOK  TakoX
MOB'A3aHWIA i3 MOTiPLUEHHAM 300POB’A, WO MOXe npu-
3BECTY [J0 FOPMOHa/IbHUX 3MiH Ta/abo aKkTuBi3yBaTy re-
HETUYHY CXW/bHICTb A0 po3BuTky CMKHA [11].

AKTYa/IbHICTb MPO6/eMN CUHAPOMY MONIKICTO3HUX
SIEYHMKIB CTPIMKO 3pOCTaE, BCe biNnblua KiflbKICTb HayKo-
BMX MpaLb CNpsMoBaHa Ha BUBYEHHA [aHOI NaTosiorii.
TpvBae iHTEHCMBHE BMBYEHHS MeEXaHi3My BUHWUKHEHHS
LibOro 3aXBOPIOBAHHSA Ha PiBHi rinoTanamo-rinodiszapHo-
AEYHMKOBOI cucTemu. [loBefeHa K/ovoBa posib oBapi-
abHOI rinepaHaporeHii y po3BUTKy BKasaHOi naTtonorii
[12]. Xoua Ha cborogHi eTionorisa Ta naroreHe3 CIMKA
3aNMLLaKTbCA A0 KiHUA He BUBYEHVMMU, HAYKOBLL BigHO-
CATb iOro A0 My/NbTUAKTOPHUX 3aXBOPHOBaHb, LU0
CMPUYUHEHI PI3HOMAHITHUMM CMaaKoBUMK, MeTaboniy-
HUMW, eHOOKPVHHUMM hakTopamMu Ta YMHHUKaMK 30-
BHILLHLOrO cepefoBuLLa [13-16].

MeToro pgocnigKeHHa 6yno npoaHanisyesatu ni-
TepaTypHi [aHi WoA0 eTionaTtoreHeTUYHUX YUMHHUKIB
CUHAPOMY MOMIKICTOCHUX SIEYHUKIB Y PO3BUTKY €HA0-
KpHHOro 6e3nnigas.

MATEPIANN | METOAUN

Y BocnigpkeHHi onpalboBaHO HaykKoBi nyo6nikauii
3a OCTaHHE [ecATWIITTA, AKi AOCTYNHI Yy Mepexi
«|HTEpHET», K/IYOBMMK CMoBamMu OyNN «CUHAPOM
NOiKiICTO3HUX SEYHVIKIB», «€HAOKPUHHE 6e3NNigans.

PE3YNBbTATU TA OBIrOBOPEHHA

Big 6e3nnigna ctpaxaae 40 % xiHok i3 CIMK4A, wo
€ HaMMOLUMPEHILLIO MPUYMHOK aHOBY/IATOPHOIO 6e3-
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nnigaa [17]. Mpu6am3sHo 90-95 % aHOBYNATOPHUX Xi-
HOK, SKi 3BEepTatoTbCA Y KNiHIKM pPenpoayKTonorii ye-
pe3 6e3nnigada, matotb CMNKA [18]. Mpu LbOMY B HUX
NiABULLEHWIA PU3MK He TifIbKM PEenpoayKTUBHMX Mpo-
6nem, BKIOYauM 6e3nnigas unm cyodepTunbHICTb,
ane i paky eH4oMeTpIs Ta recTaliliHiX 3aXBOPIOBaHb.
HaykoBi A0CNimKEHHST OCTaHHIX POKIB NepeKkoHNBO
cBigyartb npo Te, wo CrKSA acouitoeTbea He nuie 3
rinepaHgporeHieto, a i i3 pisHOMaHITHIMK MeTaboniy-
H/MK po3fafamy — HaAMIPHOK Macok, OXMPIHHAM
aboMiHa/IbHOTO TUMY, NOPYLUEHHSAM BYT/IEBOAHOIO Ta
ninigHoro o6miHy Touo [19]. Cepea nopyLueHb Byr/ie-
BOAHOro OOMiHY, LLO crocTepiralnTb Npu NonikicTosi,
XapakTepHUMU € iHCYNIHOPE3NCTEHTHICTb, rinepiHcy-
nNiHeMis, rinepraikemis, NopyLLeHHA TofIepaHTHOCTI 40
MHOKO3U Ta BUCOKWUIA PU3UK PO3BUTKY LYKPOBOTO Ajia-
6ety 2 tuny [20, 21]. Xo4ya ans kniHikn CMNKHA xapak-
TEPHUIA aHAPOIAHWIA TUN OXUPIHHA, B OCTaHHI POKU
crnocTepiranv TeHAEHLi0 A0 AiarHOCTMKN LbOro 3a-
XBOPIOBAHHA Y XIHOK i3 HOPMasIbHOK Macol Tina.
XBopi 3 CINMKA Takox cknagaroTb rpyny pusnky po3su-
TKY OHKOJ/IOTIYHUX 3aXBOPIOBaHb. 3rigHoO 3 AaHUMK Ni-
Tepatrypu, y 75-91 % xsopux i3 CINKHA Tpannsetbca
rinepnnasisa eHgomeTpia [22]. MNnepniacTuyHi npoue-
CV eHOOMETPIA Y XiHOK i3 CMKHA BUHUKaIOTb Y pe3yrib-
TaTi XPOHIYHOT aHOBY/IALT, CMPUYMHEHOT TinepecTpo-
reHieto. OTxe, CIMKA € 3Ha4yHMM (hakTOpOM PU3MNKY
BVHUWKHEHHST He JiMle rinepnnasii eHgomeTpis, a i
PO3BUTKY MOro 370siKiCHOI natonorii [22—24]. Kpim
TOrO, Taki K/IiHIYHI NPOABU K OXMPIHHA | ripCyTU3M ic-
TOTHO 3HWXKYIOTb SKICTb XUTTA. Y HellofaBHO Npose-
OEHUX OOCTIIKEHHSIX BUAB/IEHO NATONONIYHI 3MiHM He
TiNbKM eHOOKPUHHOT CMCTEMU, a i1 IMYyHHOI, kapgioBac-
KYyNISAPHOI Ta CUCTEMM 3ropTaHHs KpoBi [25—-29]. Y unc-
NEHHWX AO0CAIMKEHHAX BUCBITNEHO (DaKTV NPO PU3MK
PO3BUTKY CEPLIEBO-CYANHHUX 3aXBOPHOBaHb Y XIHOK 3i
CK/1epononikictosoM. [loBefeHo, Lo Aucninigemis,
AKa € xapakTtepHoto ansa ClrKA, npussognts 40 pyusn-
Ky BWHVKHEHHSI CepLeBO-CYAMHHMX 3axBOPHBaHb
(aTepocknepos, cTeHokapgis, iemMiyHa xsopoba cep-
us, iHdhapkT Miokapaa Touo) [30].

CIKHA xapakTepur3yeTbCsi aHOBY/ISALIE Yepes ae-
oekT po3BUTKY ¢ooANiKy/iB po3Mipom noHag 10 mMm.
KniHiyHi nposiBu, BKAOYaouM 6e3nnigas, no.’s3aHi 3
rinepcekpedieto nTeiHidyro4oro ropmoHy (J1IN) (70 %)
Y XIHOK 3 aHOBY/IATOPHOK rinepaHAporeHieto. binb-
WICTb UUKIB € aHOBY/IATOPHUMMU, LLO 3YMOBJIOE He-
00XigHICTb CTUMYNAUIT oByAsuil [31].

MexaHi3m aHoBynAuii npu CMKA 3anuwaeTsen
He3po3yMinuM, ase € AaHi npo Te, WO MopyLUeHHs
pocTy honikyniB, ke xapakTepHe [/19 aHOBYNATOP-
HMX XIHOK i3 CMK4A, Bigobpaxae eHAOoKpUHHWIA anc-
6anaHc [32]. Pe3synbratn gocnigxeHb ceigyatb npo
nepefyacHuii nporpec y npoueci Ao3piBaHHA cybno-
nynsauii onikynie y nonikictosHomy sievHuky [33].
MpaHyIbo3Hi KNITUHU LMX dPONIKYNiB 3HAYHO MEHLUNX
po3MipiB HabyBatoTb YyTAnBOCTI A0 JII (3a3Buyaii gia-
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MeTpPOM 3—4 MM MOPIBHSAHO 3 10 MM Y HOpPMa/lbHOMY
OOMiHaHTHOMY chorikyni). BoHM BMpPO6GNSIOTL HEBIA-
noBiZHI 415 X po3Mmipy piBHI ecTpagiony (i nporecte-
poHy) [33], | MpUrHivylTb eHAOoreHHni piBeHb OCT,
TMM caMuM 3anobiraym A03piBaHHI0 MasIUX «30pP0-
BUX» (POAIKY/iB, ki HASABHI B OAHIN nonynsuii [34]. Ic-
HYHOTb TaKOX ZlaHi NPO BHYTPILLHIO aHOMaito paHHbO-
ro po3BUTKY (POMIKYNIB Y MOMIKICTO3HOMY SEYHUKY
[35], wo nopywye fo3piBaHHA ponikynis, npoTe B
OCHOBI LibOr0o NaTosioriyHoro npoLecy TakoX JIeXWUTb
ropmoHanbHuiA gncbanaHc. MNpuumMHa He[oCTaTHLOro
nporpecyBaHHsA A03piBaHHSA POiKy/iB A0 KiHUS He
3'sacoBaHa. inepcekpeuia JII Moxe BigirpaBaTn Bax-
NNBY ponb, ase rinepiHcyniHeMisa, ska XapaktepHa
0N aHOBYNATOPHUX XiHOK i3 CMKHA, € nposigHOt
npuumHoto [33]. CTepoiforeHHa peakuis rpaHysbo3-
HUX KAITUH Ha 1T in vitro 3Ha4YHO MOCUAKETLCS NP
JofaBaHHi iHcyniHy [36]. Lle foBoauTth Te, LWO iHCYNiH
€ K/04Y0BMM (hakTOpOM nepeayvacHoi andepeHujiauii
rpaHyIbO3HNX KNITUH. BNANB OXUPIHHA Ta, HaBmaku,
0OMEXEHHS KaulopiAi Ha OBY/IATOPHY (DYHKLUitO, nig-
TBEPOYKYE BNAUB rinepiHcyniHeMii Ha AEYHUKN. BAn3b-
KO 50 % 6e3nnifHNX XIHOK TakoX Mae OXUPIHHA. Ic-
HYE YiTKWI 3B’SI30K MK OXMPIHHSM i NOpPYLUEHHSAMU
MEHCTPYaUTbHOTO LIMKIY, OCKIMIbKM XMPOBA TKaHWHA €
HalBiNbLIOK NepudIEPUYHOID AINSHKOK ANs apoma-
Tu3auil aHApOoreHiB 40 €CTPOreHis, WO CNPUsATL BU-
POG/IEHHIO ECTPOTrEHIB. Y XIHOK 3 OXUPIHHAM i CIMKA
(sKi MaloTb rinepiHCyiHeMIlD), WBMALLEe 3a BCe Chno-
cTepiralTb NOPYLIEHHA MEHCTpyasibHOro uukny [37].
3 iHWOro 60Ky, 06MEXEHHST KanopifiHOCTI Y XIHOK 3
OXUPIHHAM | CMKA npu3BoanTb 00 3HWKEHHS PiBHSA
iHCYNiHy Ta HopmanisaLil MeHCTpPyaslbHOro UMKy i
doeptunbHocTi [38]. XKiHkn 3 CIMKA matoTb 6inbLunii
pu13KK aHoBY AL Ta 6e3nnigada. [o3a nporectepoHy
MOX€e BYyTU KOPUCHOK B SIKOCTi A0AATKOBOIO CKPUHIHT-
TecTy. TakoXX PEKOMEHAYIOTb BUK/OUNTY iHLWI Npnym-
HK 6e3nnigasn, KpiMm aHoBYNAUIT y nap, B SKUX Y XKIHKM
€ CMNK4A. fiarHo3 CIMKA € gyxe BaX/MBUM, OCKiSIbK/
BiH BM3HA4Yae MeTaboniyHi PU3MKN, NOTEHLIAHNIA pu-
31K CepLieBO-CyANHHOT CUCTEMMU i, TOJTIOBHUM YMHOM,
TOMYy, LLIO Takuil AiarHo3 6e3nocepefHb0 BM/IMBAE Ha
cTaH pepTUAbLHOCTI UMX nauieHTis [39].

Y niteparypi € faHi Npo cnagKoBy CXWUbHICTb A0
po3BuTKy CIKA [40]. Jeski KIiHiKO-reHeTUYHi focni-
[DKEHHSI BKa3ylOTb Ha ayTOCOMHO-LOMIHAHTHWIA Tvn
ycnaakKyBaHHA Uil eHaokpuHonarii [41, 42].

HeilipoeHOKpUHHA crCTEMa Mae Bax/ivBe 3Ha-
YeHHs y OyHKLIOHasIbHIN AiSbHOCTI opraHismy Ta €
He3aMiHHOI B perynioBaHHi penpoayKTUBHOT cucTe-
MW XKIHKM Ta MiATPUML BHYTPILHBOrO romMeocTasy
BCbOro opraHiamy [43]. Hk Bigomo, penpoaykTusHa
cucTeMa XiHKM Ma€e N'sATb PIBHIB HeliporyMopasibHOl
perynauii. /e noBHOLIHHA B3aEMOAISA BCiX STaHOK
L€l cucTeMM Cnpusic HOpMaslbHOMY (OYHKLIIOHYBaHHHO
penpoayKTUBHOI CUCTEMMU OpraHi3aMy >XiHKW, Lo no-
BHOLLIHHO BCTaHOB/IOETLCA [0 BiKy MeHapxe, KO/u
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hopMy€ETBLCA LMpXOpasibHa Cekpewis roHafoTPOoniH-
puni3uHr ropmoHie (MHPT) rinotanamycom [43-45].
MepBUHHE MOPYLUEHHS LIMPXOpaslbHOro pUTMYy BUAI-
neHHsa MHPI mMoxe 6yTn 3yMOB/ieHe K cnajkoBUM
(haKTOpOM, TaK i YNHHMKaMM 30BHILLHLOrO CepeaoBu-
wa. besymMoBHO, BaXnuBa poO/ib HaNEXWUTb CTPecy,
npu sikoMy MiABULLYETLCA CUHTE3 [B-eHAOPIHIB i, 5K
Hac/ifoK, BUHMKAE NOPYLUEHHS B HEAPOEHAOKPUHHIN
perynsauii cekpeuii THPI™ Ta roHagoTtponiHis [46]. Mia-
BULLEHA CeKpeLis NOTETHI3yUYOro ropMoHy Crnpusie
NMOPYLLUEHHIO HOPMasIbHOro DOoNiKy/iIoreHesy 3 po3Bu-
TKOM MHOXWHHUX KiCTO3HO-3MIHEHUX (DONIKYNIB, Ti-
nepniasii Teka-kIiTMH, CTPOMW SEYHMKA Ta rinepaH-
aporeHrii [47]. Ak Hacnigok, 3HWXYETbLCA CcekpeLis
®CI, y pe3ynbrati Horo NopyLLyeTbCS cekpeLis dep-
MEeHTy umutoxpomy P450, skuii 6epe yyactb y nepe-
TBOPEHHI aHAPOreHiB Ha eCTPOreHn B XXMPOBI TKaHK-
Hi [48-50]. Pe3ynstatoM LbOr0 € TFOPMOHa/IbHWI
OncbanaHc, WO XapakTepu3yeTbCsl MiABULLEHHAM
KOHLeHTpaLji aHApOreHiB NopiBHAHO 3 eCcTpasiosioM.
Ak BiZOMO, CTyMiHb aHAPOreHii NPsMO NOB’sA3aHui 3
piBHEM iHriGiHYy B, sikuii npurHivye cekpeuito ®CrI. Y
pesynbrati UMx MnopyLleHb 36i/blIYETLCA KiNIbKICTb
XMPOBOI TKaHWHW, fika 6epe ydacTb y MeTaboniami
cTareBuXx ropMoHiB. OfHUM i3 MexaHi3MiB (hOpMyBaH-
HA rinepiHcyniHeMmii, XapakTepHol A1 XBOpUX i3
CIK$, € HaaX0MKEHHS B NEYIHKY BEMKMX KiflbKOCTEl
BiNIbHUX XUPHUX KucnoT (BXKK). Ix ais onocepeaxosa-
Ha i3 CUHTE30M Ta BMBI/IbHEHHSIM NINONPOTETHIB AyXe
HU3bKOT LWinbHOCTI (JIAHLL), aki cnpustoTb nigsuLweH-
HIO IHCY/TIHOPE3UCTEHTHOCTI B CKENIETHI MyCKynaTypi,
3HVKEHHIO MOMSIMHAHHS T[/II0KO3M, WO CrlpUYMHEHE
KOHKYPEHTHUM METab0/1i3MOM BiSIbHUX XXUPHUX KKC-
NoT. 3 UbOro MOXHa 3pobUTN BUCHOBOK, LLO Haanu-
LLIOK BIJTbHUX XXUPHUX KACMOT CNPUSiE PO3BUTKY rinep-
rnikemii Ta rinepiHcyniHemii [50-53]. Ha Tni gaHux
MOpyLUEHb Y CUPOBATL, KPOBi 3HKYETLCS KOHLEHTpa-
Lis rnobyniHy, Wo 3B'A3ye crtareBi ropMmoHun (F3Cr),
AKNIA 3'€AHYETHCA i3 TECTOCTEPOHOM. Y pe3ynbrari
LbOro 36i/IbLUYETLCSA KOHLEHTPALIsl BifIbHOTO TeCTOC-
TEepPOoHyY B KpoBi [54-57].

KntouoBa posnb y natoreHesi CIMKA HanexuTb ge-
PeKTY EH3MMHMX CUCTEM. Y XIHOK i3 CK/1epononikicTo-
30M CrocTepiralTb NigBULLLEHHS 170-rigporeHasu, Wwo
6epe yyacTb y NepeTBOPeEHHi 17-rigpoKCUnperHeHo-
NIOHY B JerifpoeniaHapocTepoH Ta 17-okcunporecTe-
POHY B aHAPOCTEHAIOH. Bax/mBy posb y natoreHesi
CIKSA Bigirpae HegocTaTHiCTb 17[3-rigpokcuctepoia-
JerigporeHasn, sika G/10KYe NEPETBOPEHHA aHApo-
CTEHAIOHY B €CTPOH Ta ecTpOoHy B ecTpafion, Ta He-
JocTtaTHiCTb 19-rigpokcuiasu Ha 04HOMY i3 3aKTHUHUX
eTtanis crepoigoreHesy. B pesynbrarti nopyLleHHs
(PYHKLIOHYBaHHS LUMX (DEPMEHTHUX CUCTEM BUHUKAE
NiABULLEHHSA KOHLUEHTpaLii aHApPOreHiB Npu 3HWXKEHIN
Ki/IbKOCTi eCTPOreHiB y KpoBi. Au3perynsuis yntoxpo-
My P450c17 (knto4oBuii hepMeHT CMHTEe3y aHapore-
HiB Y HAAHNPKOBUX 3@/103ax Ta AEYHNKAX) NOB’A3aHa 3
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rinepaHgporeHieto y XiHOK 3 HOPMasibHOK Macoto Tisla
[58, 59].

BNCHOBKU/

Y 80-90 % XIHOK MPUYMHOIO aHOBYNSATOPHOIO
oe3nnigas € CrNKA. Ona nauieHTok i3 CMNKA xapak-
TEPHOK € HasIBHICTb PE3WCTEHTHOCTI [0 IHCY/IiHY,

CMNCOK NITEPATYPU

1. Polycystic ovary syndrome: etiology, pathogenesis
and diagnosis / M. Goodarzi, D. Dumesic, G. Chazenbalk
[etal.]// Nat. Rev. Endocrinol. — 2011. — No. 7. — P. 219-231.

2. Escobar-Morreale H. F. Polycystic ovary
syndrome: definition, aetiology, diagnosis and treatment /
H. F. Escobar-Morreale // Nat. Rev. Endocrinol. — 2018. —
No. 14 (5). — P. 270-284.

3. Polycystic ovary syndrome / R. Azziz, E. Carmina,
Z. Chen [et al.] // Nat. Rev. Dis. Primers. — 2016. — No. 2(1).
— P. 16057.

4. Yp6aHoBuy A. M. C/HAPOM MONIKICTO3HUX SAEYHU-
KB y WoAeHHIi npaktuui / A. M. Yp6aHosud // Miznarodnij
endokrinologic¢nij zurnal. — 2018. — No. 14(1). — P. 40-45.

5. Natural molecules for the therapy of
hyperandrogenism and metabolic disorders in PCOS /
V. Capelli, M. C. Musacchio, A. Bulfoni [et al.] // European
Review for Medical and Pharmacological Sciences. — 2017.
—No. 21 (2). — P. 15-29.

6. Comparision of myo-inositol versus metformin on
anthropometric parameters in polycystic ovarian syndrome
in women / J. Nehra, J. Kaushal, S. R. Singhal [et al.]
International Journal of Pharmacy and Pharmaceutical //
Sciences. — 2017. — No. 9 (4). — P144-148.

7. Sirmans S. M. Epidemiology, diagnosis, and
management of polycystic ovary syndrome / S. M. Sirmans,
K. A. Pate // Clinical Epidemiology. — 2014. — No0.6. —
P. 1-13.

8. Polycystic ovary syndrome (PCOS) and fertility /
G. Barbosa, L.B.P.C. de S&, D.R.T.W. Rocha [et al.] // Open
Journal of Endocrine and Metabolic Diseases. — 2016. —
No. 6. — P. 58-65.

9. Environmental determinants of polycystic ovary
syndrome / S. Stein, L. Jennifer, C. K. Sites [et al.] // Fertil.
Steril. — 2016. — No. 106. — P. 16-24.

10. Prevalence, phenotype and cardiometabolic risk of
polycystic ovary syndrome under different diagnostic criteria/
B. O. Yildiz, G. Bozdag, Z. Yapici [et al.] // Hum. Reprod. —
2012. — No.27. — P. 3067-3073.

11. Epidemiology and comorbidities of polycystic
ovary syndrome in an indigent population / S. M. Sirmans,
R. C. Parish, S. Blake [et al.] // J. Investig. Med. — 2014. —
No. 62. — P. 868-874.

12. Criteria for defining polycystic ovary syndrome as
a predominantly hyperandrogenic syndrome: An Androgen
Excess guideline / R. Azziz, E. Carmina, D. Dewailly [et
al.] // J. Clin. Endocrinol. Metab. — 2006. — No. 91 (1). —
P. 4237-4245.

13. Franks S. Development of polycystic ovary
syndrome: involvement of genetic and environmental
factors / S. Franks, M. Carthy, K. Hardy // Int. J. Androl. —
2006. — No. 29. — P. 278-285.

2,2019

BiCHUK MegMUYHUX i 6ioNoriyHMX AocnimKeHb
Bulletin of Medical and Biological Research

LeHTpa/lbHe OXMPIHHA Ta Auchinigemis, K Takox
BM/IMBAIOTb HA PEPTUSILHICTb.

Po3ymiHHA natoreHesy CIKHA (cnagkosux, meTa-
60NIYHNX, eHOOKPUHHMX (PaKTOpiB Ta UYMHHUKIB 30-
BHILLHbLOTO CcepefoBulla) [03BOMSIE OOrpPyHTyBaTU
TaKTUKY NiKyBaHHS aHOBY/IATOPHOrO 6e3nnigad, cnpu-
YMHEHOrO AaHNM 3aXBOPIOBAHHSAM.

14. Environmental determinants of polycystic ovary
syndrome / S. S. Merkin, J. L. Phy, C. K. Sites [et al.] //
Fertil. Steril. — 2016. — No. 106 (1). — P. 16-24.

15. Diamanti-Kandarakis E. Phenotypes and
environmental factors: their influence in PCOS /
E. Diamanti-Kandarakis, C. Christakou, E. Marinakis // Curr.
Pharm. Des. — 2012. — No. 18 (3). — P. 270-282.

16. Environmental risk factors for women with polycystic
ovary syndrome in China: a population-based case-control
study / J. Zhang, X. F. Liu, Y. Liu [et al.] // J. Biol. Regul.
Homeost. Agents. — 2014. — No. 28 (2). — P. 203-211.

17. Teede H. Polycystic ovary syndrome: a complex
condition with psychological, reproductive and metabolic
manifestations that impacts on health across the lifespan /
H. Teede, A. Deeks, L. Moran // BMC Med. — 2010. —
No. 8. - P. 41.

18. Brassard M. Basic infertility including polycystic
ovary syndrome / M. Brassard, Y. AinMelk, J. P. Baillargeon
// Med. Clin. North Am. — 2008. — No. 92. — P. 1163-1192.

19. Hacker N. F. Hacker and Moore’s essentials of
Obstetrics and Gynecology: 5th ed / N. F. Hacker // China:
Elsevier. — 2012.

20. Bagos P. G. MTHFR C677T polymorphisms in
PCOS: a meta-analysis / P. G. Bagos // Mol. Hum. Reprod.
- 2009. - No. 15 (1). — P. 19-26.

21. ApxunkiHa T. J1. Oco6/mBOCTi roMouucTeiHeMii y
MOJIOAUX XIHOK, XBOPUX HA CMHAPOM MOAIKICTO3HMX SEYHM-
kiB / T. J1. ApxunkiHa // Mup megmuuHbl n 6uonorun. — 2015.
— Ne 1(48). — C. 9-13.

22.ToHomapeHko W. B. F'vnepniactuyeckue npoueccsl
SHAOMETPUA: aTMonartoreHes, (hakTopbl puckKa, NoMMOop-
chn3m reHoB — kaHaugaTos / V1. B. MoHomMapeHko, A. B. Mo-
NoHukoB, M. W. YypHocoB // AKylLIEpPCTBO M TMHEKO/OTUS.
—2019. —Ne 1. - C. 13-18.

23. Mutter G. Benign endometrial hyperplasia
sequence and endometrial intraepithelial neoplasia /
G. Mutter, R. Zaino, J. Baak // J. Int. J. Gynecolog. Patholog.
—2007. — No. 26 (2). — P. 103-114.

24. [lobpokayecTBeHHble 3aboneBaHns wmartkm [
A. H. Ctpnxakos, A. U. faebigos, B. M. Mawwkos [n gp.]. —
30TAP-Megua, 2014. — C. 312.

25. Farrell R. Insulin resistance, obesity, inflammation
and depression in polycistic ovary syndrome: biobehavioral
mechanisms and interventions / R. Farrell // Fertil. Steril. —
2010. — No. 94. — P. 1565-1574.

26. Giallauria F. Cardiovascular risk in women
with polycystic ovary syndrome / F. Giallauria, F. Orio,
S. Palomba // J. Cardiovasc. Med. (Hagerstown). — 2008. —
No. 9 (10). — P. 987-992.

27. Giallauria F. Inflammatory markers and visceral fat
are inversely associated with maximal oxygen consumption

ISSN 2706-6282(print)
ISSN 2706-6290(online)



in women with polycystic ovary syndrome (PCOS) /
F. Giallauria, S. Palomba, |. De Sio // Clin. Endocrinol. —
2009. — No. 70 (3). — P. 394-400.

28. Evidence of proatherogenic inflammation in
polycystic ovary syndrome / F. Gonzélez, N. S. Rote,
J. Minium [et al.] // Metabolism. — 2009. — No. 58. — P. 954—
962.

29. Guzick D. S. Polycystic ovary syndrome /
D. S. Guzick // Obstet. Gynecol. —2004. —No0.103. — P. 181-193.

30. Kanwyk I. M. OcobnusocTi Tepanii cMHAPOMY Mo-
NIKICTO3HMX AIEYHUKIB Ha DOHI HaA/MLLKOBOI Macu Tina /
I. M. Kanwyk // PenpogyktuBHa eHgokpuHonoris. — 2015. —
Ne 5(25). — C. 21-26.

31. I1zzo C. R. Infertilidade de causa hormonal para
o ginecologista / C. R. 1zzo // Boletim da SBRH: Artigos
Cientificos. — 2013. — No. 2.

32. Gorry A. Infertility in polycystic ovary syndrome /
A. Gorry, D. M. White, S. Franks // Endocrine. — 2006. —
No. 30 (1). — P. 27-33.

33. Loss of LH-induced down-regulation of anti-
Mullerian hormone receptor expression may contribute to
anovulation in women with polycystic ovary syndrome /
A. Pierre, M. Peigné, M. Grynberg [et al.] // Hum. Reprod. —
2013. — No. 28 (3). — P. 762-769.

34. Hendrix A. O. Modeling endocrine control of the
pituitary-ovarian axis: androgenic influence and chaotic
dynamics / A. O. Hendrix, C. L. Hughes, J. F. Selgrade //
Bull. Math. Biol. — 2014. — No. 76 (1). — P. 136-56.

35. Webber L. J. Formation and early development of
follicles in the polycystic ovary / L. J. Webber, S. Stubbs,
J. Stark // Lancet. — 2003. — No. 362 (9389). — P. 1017-1021.

36. Impaired insulin-dependent glucose metabolism
in granulosa-lutein cells from anovulatory women with
polycystic ovaries / S. Rice, N. Christoforidis, C. Gadd [et
al.] // Hum. Reprod. — 2005. — No. 20 (2). — P. 373-381.

37. Aromatase inhibitors (letrozole) for subfertile women
with polycystic ovary syndrome / S. Franik, S. M. Eltrop,
J. A. Kremer [et al.] // Cochrane Database Syst. Rev. —
2018. — No. 24. — P. 5:CD010287.

38. Polymorphic CAG repeat in the androgen receptor
gene in polycystic ovary syndrome patients / Y. Xia, Y. Che,
X. Zhang [et al.] // Mol. Med. Rep. — 2012. — No. 5 (5). —
P. 1330-1334.

39. KNIMHMKO-(PyHKLMOHA/IbHbIE TECTbI B OLIEHKE COCTO-
AHWSA PENpPOAYKTUBHOW CUCTEMBI Y 6O/bHLIX C CUHAPOMOM
NOSIMKUCTO3HbIX ANYHMKOB / A. T. TepelunH, A. X. bonatuu-
eB, J1. J1. loreuHa, 1. A. Byuko // BECTHVK HOBbIX MeANLMH-
CKux TexHonoruii. — 2013 — T. 20, Ne 3 — C. 55-59.

40. Amato P. The genetics of polycystic ovary syndrome /
P. Amato, J. L. Simpson // Best Pract. Res. Clin. Obstet.
Gynaecol. — 2005. — No. 18. — P.707-718.

41. CewmeHiok J1. M. TeHeTWuHi hakTopu PO3BUTKY
oBapiasibHOI rinepaHaporeHii y xiHok / J1. M. CeMeHIok,
M. €. Apoubkuii // KniHiuHa eHA0KPUHOMOTIS Ta eHA0KPUHHA
xipypris. — 2016. — Ne 2 (54). — C. 14-19.

42. Neocleous V. Phenotypic variability of
hyperandrogenemia in females heterozygous for CYP21A2
mutations / V. Neocleous, C. Shammas // Indian J.
Endocrinol. Metab. — 2014. — No. 18 (1). — P. 72-79.

43. AxyHposa H. 3. CocTosiHMe runotanamo-runogu-
3apHO-HaANOYEeYHNKOBO-AMYHNKOBOIN CUCTEMbI U COYHKL-
OHa/IbHON aKTMBHOCTU LUMTOBUAHONM XXEenesbl Y XXEHLUWH

ISSN 2706-6282(print)
ISSN 2706-6290(online)

BiCHUK MegMUYHUX i 6ioNoriuHMX gocnimkeHb
Bulletin of Medical and Biological Research

Ornsaan
Reviews

C rvnepaHgporeHveid Ha ¢)oHe runepnponakTuHemmn /
H. 3. AxyHpoBa // BeCTHWK COBPEMEHHON KIMHUYECKOW
mMeamumHbl. — 2017. — Ne 10(5). — C. 7-11.

44. TepéwuH A. T. KNMHUKOGYHKUMOHa/IbHOE COCTO-
AIHME TMNOTasIamo-rMnoU3apHO-HaANOUYEYHNKOBO-ANYHN-
KOBOW cuCTeMbl y 60/bHbIX CUHAPOMOM MOMMNKUCTO3HbIX
ANYHKKOB / A. T. TepéwwuH, N1. /1. NloreuHa, /1. A. Byuko //
BeCTHMK HOBbIX MeAWUMHCKMX TexHonoruid. — 2013. —
Ne 20(3). — C. 37-40.

45. T'acaHoBa A. C. CocTosiHue runotasamo-runodu-
3apHO-HAANOYEYHNKOBO-SIMYHNKOBOM CUCTEMbI 1 CDYHKLMO-
Ha/IbHOl aKTUBHOCTMW LLMTOBWUAHOW Xenesbl Npyu CUHAPOME
MOSIMKNCTO3HbIX AWYHWKOB W MHCYIMHOPE3NCTEHTHOCTU /
A. C. lacaHoBa, 3. M. AnveBa // YKpaiHCbKWIA XypHan Kii-
HiYHOT Ta nabopaTtopHoi MeanumHn. — 2013. — T. 8, Ne 2. —
C. 166-168.

46. l'ypwes T. [1. CUHAPOM NOSIMKUCTO3HbIX ANYHUKOB /
T. A. Typues // AKyliepcTBO, TMHEKOIOTUSA U PENPOAYKLNSA.
—2010. — Ne 4(2). — C. 10-15.

47. Robert L. R. The pathogenesis of polycystic ovary
syndrome (PCOS): The hypothesis of PCOS as functional
ovarian hyperandrogenism revisited / L. R. Robert,
A. E. David // Endocr. Rev. — 2016. — No. 37 (5). — P. 467-520.

48. Qin K. N. Role of cytochrome P450c17 in polycystic
ovary syndrome / K. N. Qin, R. L. Rosenfield // Mollecular
and Cellular Enocr. — 1998. — No. 145 (1-2). — P. 111-121.

49. Genetics of PCOS: A systematic bioinformatics
approach to unveil the proteins responsible for PCOS /
P. K. Panda, R. Rane, R. Ravichandran [et al.] // Genomics
Data. — 2016. — No. 8. — P. 52—60.

50. Maggofin D. A. Ovarian enzyme activities in women
with polycystic ovary syndrome / D. A. Maggofin // Fertil.
and Steril. — 2006. — No. 86 (1). — P. 9-11.

51. Polycystic ovary syndrome, insulin resistance,
and obesity: Navigating the pathophysiologic labirinth /
J. Rojas, M. Chavez, L. Olivar [et al.] // Int. J. Reprod. Med.
—2014. — No. 28.

52. Diamanti-Kandarakis E. Insulin resistance and
the polycystic ovary syndrome revisited: An update on
mechanisms and implications / E. Diamanti-Kandarakis,
A. Dunaif // Endocr Rev. — 2012. — No. 12.

53. Al-Jefout M. Insulin resistance and obesity among
infertile women with different polycystic ovary syndrome
phenotypes / M. Al-Jefout M, N. Alnawaiseh, A. Al-Qtaitat //
Sci. Rep. — 2017. — No. 13.

54. Deswal R. Sex hormone binding globulin — an
important biomarker for predicting PCOS risk: A systematic
review and meta-analysis/ R. Deswal, A. Yadav, A. S. Dang //
Syst. Biol. Reprod. Med. — 2018. — No. 64 (1). — P. 12-24.

55. Mehrabian F. Can sex-hormone binding globulin
considered as a predictor of response to pharmacological
treatment in women with polycystic ovary syndrome? /
F. Mehrabian, M. Afghahi // Int. J. Prev. Med. — 2013. —
No. 4 (10). — P. 1169-1174.

56. Sex hormone-binding globulin genetic variation:
Associations with type 2 diabetes mellitus and polycystic
ovary syndrome/C. Chen, J. C. Smothers, A. Lange [etal.]//
Minerva Endocrinol. — 2010. — No. 35 (4). — P. 271-280.

57. The biological variation of testosterone and sex
hormone-binding globulin (SHBG) in polycystic ovarian
syndrome: Implications for SHBG as a surrogate marker
of insulin resistance / V. Jayagopal, E. S. Kilpatrick,

2,2019

81



8

Ornsgun

Reviews

P. E. Jennings [et al.] // JCEM. — 2003. — No. 88 (4). — P.
1528-1533.

58.17-hydroxyprogesterone responsestogonadotropin-
releasing hormone disclose distinct phenotypes of functional
ovarian hyperandrogenism and polycystic ovary syndrome /
R. Pasquali, L. Patton, P. Pocognoli [et al.] // J. Clin.
Endocrinol. Metab. — 2007. — No. 92 (11). P. 4208-4217.

REFERENCES

1. Goodarzi MO, Dumesic DA, Chazenbalk G, Azziz R.
Polycystic ovary syndrome: etiology, pathogenesis and
diagnosis. Nat Rev Endocrinol. 2011;7(4): 219-31. doi:
10.1038/nrendo.2010.217.

2. Escobar-Morreale HF. Polycystic ovary syndrome:
definition, aetiology, diagnosis and treatment. Nat Rev
Endocrinol. 2018;14(5): 270-84.

3. Azziz R, Carmina E, Chen Z, Dunaif A, Laven JS,
Legro RS, Lizneva D, et al. Polycystic ovary syndrome. Nat
Rev Dis Primers. 2016;2(1): 16057.

4. Urbanovich AM. [Polycystic ovary syndrome in daily
practice]. Miznarodnij endokrinologicnij Zurnal. 2018;14(1):
40-5. doi: 10.22141/2224-0721.14.1.2018.127090.
Ukrainian.

5. Cappelli V, Musacchio MC, Bulfoni A, Morgante G,
De Leo V. Natural molecules for the therapy of
hyperandrogenism and metabolic disorders in PCOS.
European Review for Medical and Pharmacological
Sciences. 2017;21(2): 15-29.

6. Nehra J, Kausha J, Singhal SR, Ghalaut VS.
Comparision of myo-inositol versus metformin on
anthropometric parameters in polycystic ovarian syndrome
in  women. International Journal of Pharmacy and
Pharmaceutical Sciences. 2017;9(4): 144-8.

7. Sirmans SM, Pate KA. Epidemiology, diagnosis,
and management of polycystic ovary syndrome. Clinical
Epidemiology. 2014;6: 1-13.

8. Barbosa G, de Sa LBPC, Rocha DRTW, Arbex AK.
Polycystic ovary syndrome (PCOS) and fertility. Open
Journal of Endocrine and Metabolic Diseases. 2016;6: 58-
65.

9. Stein S, Jennifer L, Sites CK, Yang D. Environmental
determinants of polycystic ovary syndrome. Fertil Steril.
2016;106: 16-24. doi: 10.1016/j.fertnstert.2016.07.339.

10. Yildiz BO, Bozdag G, Yapici Z, Esinler 1, Yarali H.
Prevalence, phenotype and cardiometabolic risk of
polycystic ovary syndrome under different diagnostic
criteria. Hum Reprod. 2012;27: 3067-3073. doi: 10.1093/
humrep/des232.

11. Sirmans SM, Parish RC, Blake S, Wang X.
Epidemiology and comorbidities of polycystic ovary
syndrome in an indigent population. J Investig Med. 2014;62:
868-74. doi: 10.1097/01.JIM.0000446834.90599.5d.

12.AzzizR,CarminaE, DewaillyD,Diamanti-KandarakisE,
Escobar-Morreale HF, Futterweit W, Janssen OE,
et al. Criteria for defining polycystic ovary syndrome as a
predominantly hyperandrogenic syndrome: An Androgen
Excess guideline. J Clin Endocrinol Metab. 2006;91(1):
4237-45.

13. Franks S, Carthy M, Hardy K. Development of
polycystic ovary syndrome: involvement of genetic and
environmental factors. Int J Androl. 2006;29: 278-85.

2,2019

BiCHUK MegMUYHUX i 6ioNoriyHMX AocnimKeHb
Bulletin of Medical and Biological Research

59. Wickenheisser J. K. Dysregulation of cytochrome
P450 17alpha-hydroxylase messenger ribonucleic acid
stability in theca cells isolated from women with polycystic
ovary syndrome / J. K. Wickenheisser, V. L. Nelson-
Degrave, J. M. McAllister // J. Clin. Endocrinol. Metab. —
2005. — No. 90 (3). — P. 1720-1727.

14. Merkin SS, Phy JL, Sites CK, Yang D. Environmental
determinants of polycystic ovary syndrome. Fertil Steril.
2016;106(1): 16-24.

15. Diamanti-Kandarakis E, Christakou C, Marinakis E.
Phenotypes and environmental factors: their influence in
PCOS. Curr Pharm Des. 2012;18(3): 270-82.

16. Zhang J, Liu XF, Liu Y, Xu LZ, Zhou LL, Tang LL,
Zhuang J, et al. Environmental risk factors for women
with polycystic ovary syndrome in China: a population-
based case-control study. J Biol Regul Homeost Agents.
2014;28(2): 203-11.

17. Teede H, Deeks A, Moran L. Polycystic ovary
syndrome: a complex condition with psychological,
reproductive and metabolic manifestations that impacts on
health across the lifespan. BMC Med. 2010;8: 41.

18. Brassard M, AinMelk Y, Baillargeon JP. Basic
infertility including polycystic ovary syndrome. Med Clin
North Am. 2008;92: 1163-92.

19. Hacker N, Gambone J, Hobel C. Hacker and
Moore’s essentials of Obstetrics and Gynecology: 5th ed.
China: Elsevier. 2012.

20. Bagos PG. MTHFR C677T polymorphisms in PCOS:
a meta-analysis. Mol Hum Reprod. 2009;15(1): 19-26.

21. Arkhipkina TL. [Peculiarities of homocysteinemia among
young women ill for polycystic erythematosus syndrome]. Mir
meditsyny i biologii. 2015;1(48): 9-13. Ukrainian.

22. Ponomarenko |V, Polonikov AV, Churnosov MI.
[Endometrial hyperplastic processes: etiopathogenesis, risk
factors, polymorphism of candidate genes]. Akusherstvo i
ginekologiya. 2019;1: 13-8. Russian.

23. Mutter G, Zaino R, Baak J. Benign endometrial
hyperplasia sequence and endometrial intraepithelial
neoplasia. Int J Gynecolog Patholog. 2007;26(2): 103-14.

24.StrizhakovAN, DavydovAl, PashkovVM, LebedevVA.
Benign diseases of the uterus. [JobpokayecTBeHHble 3a60-
nesaHus matkn] Moscow: GEOTAR-Media; 2014. Russian.

25. Farrell R. Insulin resistance, obesity, inflammation
and depression in polycistic ovary syndrome: biobehavioral
mechanisms and interventions. Fertil Steril. 2010;94: 1565-
1574.

26. Giallauria F, Orio F, Palomba S. Cardiovascular risk
in women with polycystic ovary syndrome. J. Cardiovasc
Med (Hagerstown). 2008;9(10): 987-92.

27. Giallauria F, Palomba S, De Sio I. Inflammatory
markers and visceral fat are inversely associated with
maximal oxygen consumption in women with polycystic ovary
syndrome (PCOS). Clin. Endocrinol. 2009;70(3): 394-400.

28. Gonzélez F, Rote NS, Minium J, Kirwan JP.
Evidence of proatherogenic inflammation in polycystic
ovary syndrome. Metabolism. 2009;58: 954-62.

29. Guzick DS. Polycystic ovary syndrome. Obstet
Gynecol. 2004;103: 181-93.

ISSN 2706-6282(print)
ISSN 2706-6290(online)



30. Kapshuk IM. [Features of therapy of polycystic
ovary syndrome on the background of excess body weight].
Reprod endokryn. 2015;5(25): 21-6. Ukrainian.

31. 1zzo CR. Infertilidade de causa hormonal para
0 ginecologista. Boletim da SBRH: Artigos Cientificos.
2013;6(2). Available at: http://www.sbrh.org.br/Acesso

32. Gorry A, White DM, Franks S. Infertility in polycystic
ovary syndrome. Endocrine. 2006;30(1): 27-33.

33. Pierre A, Peigné M, Grynberg M, Arouche N, Taieb J,
Hesters L, Gonzales J, et al. Loss of LH-induced down-
regulation of anti-Mullerian hormone receptor expression
may contribute to anovulation in women with polycystic
ovary syndrome. Hum Reprod. 2013;28(3): 762-9.

34. Hendrix AO, Hughes CL, Selgrade JF. Modeling
endocrine control of the pituitary-ovarian axis: androgenic
influence and chaotic dynamics. Bull Math Biol. 2014;76(1):
136-56.

35. Webber LJ, Stubbs S, Stark J, Trew GH, Margara R,
Hardy K, Franks S. Formation and early development of
follicles in the polycystic ovary. Lancet. 2003;362(9389):
1017-21.

36. Rice S, Christoforidis N, Gadd C, Nikolaou D,
Seyani L, Donaldson A, Margara R, et al. Impaired insulin-
dependent glucose metabolism in granulosa-lutein cells
from anovulatory women with polycystic ovaries. Hum
Reprod. 2005;20(2): 373-81.

37.Franik S, Eltrop SM, Kremer JA, Kiesel L, Farquhar C.
Aromatase inhibitors (letrozole) for subfertile women with
polycystic ovary syndrome. Cochrane Database Syst Rev.
2018;24(5): CD010287.

38. Xia Y, Che Y, Zhang X, Zhang C, Cao Y, Wang W,
Xu P, et al. Polymorphic CAG repeat in the androgen
receptor gene in polycystic ovary syndrome patients. Mol
Med Rep. 2012;5(5): 1330-4.

39. Teroshin AT, Bolatchiev AH, Logvina LL, Buchko LA.
[Clinical and functional state of the hypothalamo-
hypophysial-adrenalo-ovarian system in the patients with
polycystic ovary syndrome]. Vestnik novykh meditsinskikh
tekhnologiy. 2013;20(3): 55-9. Russian.

40. Amato P, Simpson JL. The genetics of polycystic
ovary syndrome. Best Pract Res Clin Obstet Gynaecol.
2005;18: 707-18.

41. Semeniuk LM, Yarotskyi MYe. [Genetic factors
development of ovarian hyperandrogenism in women]. Klin
endocryn i endokryn khirurhiia. 2016;2(54): 14-9. Ukrainian.

42. Neocleous V, Shammas C. Phenotypic variability of
hyperandrogenemia in females heterozygous for CYP21A2
mutations. Indian J Endocrinol Metab. 2014;18(1): 72-9.

43. Akhundova NE. [The state of the hypothalamic-
pituitary-adrenal-ovarian system and the functional activity
of the thyroid gland in women with hyperandrogenism on
the background of hyperprolactinemia]. Vest sovrem klin
med. 2017;10(5): 7-11. Russian.

44. Teroshin AT, Logvina LL, Buchko LA. [Clinical
and functional state of the hypothalamic-pituitary-adrenal-
ovarian system in patients with polycystic ovary syndrome].
Vestnik novykh med tekhnol. 2013;20(3): 37-40. Russian.

45. Gasanova AS, Aliyeva EM. [The state of the
hypothalamic-pituitary-adrenal-ovarian system and functional

ISSN 2706-6282(print)
ISSN 2706-6290(online)

BiCHUK MegMUYHUX i 6ioNoriuHMX gocnimkeHb
Bulletin of Medical and Biological Research

Ornsaan
Reviews

activity of the thyroid glands in polycystic ovary syndrome
and insulin resistance]. Ukr zhurn Kklin i lab med. 2013;8(2):
166-8. Russian.

46. Guriev TD. [Polycystic ovary syndrome]. Akush,
ginekol i reprod. 2010;4(2): 10-5. Russian.

47. Robert LR, David AE. The pathogenesis of
polycystic ovary syndrome (PCOS): The hypothesis of
PCOS as functional ovarian hyperandrogenism revisited.
Endocr rev. 2016;37(5): 467-520.

48. Qin KN, Rosenfield RL. Role of cytochrome
P450c17 in polycystic ovary syndrome. Mollecular and
Cellular Enocr. 1998; 145(1-2): 111-21.

49. Panda PK, Rane R, Ravichandran R, Singh S,
Panchal H. Genetics of PCOS: A systematic bioinformatics
approach to unveil the proteins responsible for PCOS.
Genomics Data. 2016;8: 52-60.

50. Maggofin DA. Ovarian enzyme activities in women
with polycystic ovary syndrome. Fertil and Steril. 2006;86(1):
9-11.

51. Rojas J, Chavez M, Olivar L, Rojas M, Morillo J,
Mejias J, Calvo M, et al. Polycystic ovary syndrome, insulin
resistance, and obesity: navigating the pathophysiologic
labyrinth. Int J Reprod Med. 2014;28.

52. Diamanti-Kandarakis E, Dunaif A. Insulin resistance
and the polycystic ovary syndrome revisited: An update on
mechanisms and implications. Endocr Rev. 2012;12.

53. Al-Jefout M, Alnawaiseh N, Al-Qtaitat A. Insulin
resistance and obesity among infertile women with different
polycystic ovary syndrome phenotypes. Sci Rep. 2017;13.

54. Deswal R, Yadav A, Dang AS. Sex hormone binding
globulin — an important biomarker for predicting PCOS risk:
A systematic review and meta-analysis. Syst Biol Reprod
Med. 2018;64(1): 12-24.

55. Mehrabian F, Afghahi M. Can sex-hormone
binding globulin considered as a predictor of response to
pharmacological treatment in women with polycystic ovary
syndrome? Int J Prev Med. 2013;4(10): 1169-74.

56.Chen C, Smothers J, Lange A, Nestler JE, Strauss JF,
Wickham lii EP. Sex hormone-binding globulin genetic
variation: Associations with type 2 diabetes mellitus and
polycystic ovary syndrome. Minerva Endocrinol. 2010;35(4):
271-80.

57.JayagopalV,KilpatrickES, Jennings PE, Hepburn DA,
Atkin SL. The biological variation of testosterone and sex
hormone-binding globulin (SHBG) in polycystic ovarian
syndrome: Implications for SHBG as a surrogate marker of
insulin resistance. JCEM. 2003;88(4): 1528-33.

58. Pasquali R1, Patton L, Pocognoli P, Cognigni GE,
Gambineri  A. 17-hydroxyprogesterone responses
to gonadotropin-releasing hormone disclose distinct
phenotypes of functional ovarian hyperandrogenism and
polycystic ovary syndrome. J Clin Endocrinol Metab.
2007;92(11): 4208-17.

59.WickenheisserJK,Nelson-DegraveVL,McAllisterJM.
Dysregulation of cytochrome P450 17alpha-hydroxylase
messenger ribonucleic acid stability in theca cells isolated
from women with polycystic ovary syndrome. J Clin
Endocrinol Metab. 2005;90(3): 1720-27.

OtpumaHo 10.10.19

2,2019

83



