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JIIst CTUMYJISILIMKM OBapUabHOTO CTEPOMIOreHe3a U KOHTPOJUPYEMOIl MHAYKIIMU OBYJISILIMU B KIMHUKE MPH-
MEHSIIOT Mpenaparbl TOHAAOTPOIIMHOB — XOPUOHUYECKOTO TOHaA0TpoInHa yenaoBeka (XI'Y) u noTenHu3upy-
fouero ropmoHa (JIT), koTopeie, oqHaKO, UMEIOT psiji TOOOYHBIX 3(PMEKTOB, TAKMX KaK CHUXKEHUE YyBCTBU-
TEIbHOCTU SIMIHUKOB K 93HHoreHHoMY JII' 1 cMHApOM rUIIepCTUMYIISILINKA SUIHUKOB. AnbrepHaTnBoil XI'Y n
JIT MoryT crath aJtocTepuyeckure aroHUcThl petentopa JII/XI', B ToM yncie padpaboTaHHOE HAMU TUEHO-
[2,3-d]-mupumunuaoBoe mmpousBogHoe TPO03. Lenpio padotsl 66110 M3yunTh Biaussaue TP03 (40 mr/kr, B/0)
u B3sitoro st cpapHeHust XI'H (30 ME/kpbicy, 11/K) Ha oBapuajibHbI CTEpPOUIOTeHE3 Y MOJIOBO3PEJIbIX CAMOK
KpBbIC, HaXons1uxcs B (ha3ze Mo3aHEro MPo3CTpyca, B TOM yuciie 00paboTaHHBIX aHTATOHMCTOM TOHAA0JIN0e-
puna Opranyrpanom (100 MKr/KT, 11/K, 3a 3 4 1o BBeneHust TPO3 niu XI'). B kpoBu KpbIC OLIEHUBAIX YPOBHU
acTpaguoa, nmporectepora u JII, B smyHMKax — 3Kcnpeccuio reHoB ctepounoreHesa (Star, Cypllal, Hsd3b,
Cypl7al, Hsd17b, Cyp19al) v peueniropa JIT /XTY (Lhcgr). Yepes 3 u nociie BBeneHus TP03 u XI' noskIanim
YPOBEHb ITPOTECTEPOHA B KPOBU, CTUMYJIMPOBAJIN SKCIIPECCUIO TEHOB XOJIECTEPUH-TPAHCIIOPTUPYIOIIETO Oel-
Ka StAR, uuroxpoma P450c17 u apomatasbl (umtoxpoma P450c19), u atoT 3 deKT BBISBISICA KaK Y KOH-
TPOJIBHBIX KPbIC ¢ HOpMabHbIM yYpoBHeM JIT, Tak n y OprajnyTpaH-oO0pabOTaHHBIX KPbIC C TTOHUKEHHBIM
ypoBHeM JIT. Dddextor TP03 66Ut conmoctaBuMel ¢ TakoBbIMU XTI, HO B oTtmume ot XI'Y ajocrepudeckuii
arOHUCT He CHUXaJ (hyHKIIMOHUPOBAHUS TUTIOTAIaMO-TUTIO(MU3apPHO-TOHAAHOMN OCH, HA UTO YKa3bIBaeT OT-
CYTCTBME €ro BIMsTHUS Ha ypoBeHb JII' B KpoBu u aKkcrpeccuto peuentopos JIT'/XTY. [TonydyeHHbIE JaHHbIE
CBHUACTEIBCTBYIOT O crtocobHocTH TP03 3¢heKTMBHO CTUMYIUPOBATh OBapHaIbHBIIA CTEpOMIOTeHEe3 U yKa3hI-
BalOT Ha MEPCIEKTUBHOCTb Pa3pabOTKU Ha €ro OCHOBE JIEKAPCTBEHHBIX (DOPM U151 KOHTPOJIMPYEMOUN MHAYK-

IIMU OBYJIALINH.

Karoueswie cro6a: annocTepmyecKrii arOHUCT, OBApUATIbHBIN CTEPOUIOTEHE3, PELENTOP JIOTEMHU3UPYIOIIETO
TOPMOHA, XOPUOHUYECKUI TOHANOTPOIMH 4YeJOBeKa, MOJIOBO3PEJble KPBIChI, MPOreCTePOH, LIUTOXPOM
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Pa3paborka 3¢peKTUBHBIX TOOXOI0B OJIs1 KOPPEeK-
UM HapylIeHNI OBapMaJibHOIO CTEPOUIOreHe3a IMpu
Pa3IUYHBIX PEMTPOAYKTUBHBIX PACCTPOMCTBAX, a TAKKE
IUISI  OCYILIECTBJICHMS KOHTPOJMPYEMOl WHIYKIIUU
OBYJISILIMM TIPU BCIIOMOTATEJIbHBIX PENPOIYKTUBHBIX
TEXHOJIOTUSIX MPEACTaBISIET COOO OMHY M3 aKTyaslb-
HBIX IIPO0OJIEM COBPEMEHHOI PEeIpONYKTUBHOM HOO-
KpuHoJjioruu. Mcrosnb3yemble Ijisi 3TOr0 rOHagoTPO-
NUHBI — JIOTenHu3upyowmuii ropmoH (JII'N) 1 xopuo-
HUYECKUil ToHamoTponuH dYenoBeka (XI'Y), umeror
pSII CYLIECTBEHHBIX HemocTaTKoB [1]. Bo MHOTrOM 3TO
obycnoieHo ucnojgb3oBanueMm XI' u JIT' B no3ax, Ko-
TOpHBIE IIPUBOOAT K 3HAYUTEILHOMY IIPEBBIIICHUIO (D1~
3MOJIOTMYECKMX KOHIICHTPAllMii TOHAIOTPOIIMHOB B
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KpoBU. B ciiydyae MHIyKILIMK OBYJISILUY TIPU BCTIOMOTa-
TEJIbHBIX PENPOAYKTUBHBIX TEXHOJOTHSX 3TO MOXET
MPUBOAUTh K TSDKEJIOMY OCJIOXHEHUIO — CHUHIPOMY
TUIIEPCTUMYJISILIUN SMIYHUKOB [2]. I[IpuMeHeHue npy-
rux (papmMaKooruuyecKrx CTpaTeruii, B KOTOpbIX roHa-
JOTPOTIMHbBI 3aMEHSIIOT HAa aTOHUCTHI TOHAA0IMOepuHa
(GnRH) miu ncnosb3yloT IIPOTOKOJ KOMOMHUPOBaH-
aoro npuMeHeHnss GnRH m an3kux mo3 XI'Y, cHmka-
€T PUCK Pa3BUTHUSI CUHAPOMA TMIEPCTUMYIISILIUN TN -
HUKOB, HO MPY 3TOM B 3HAYUTEJILHOM YUCJIE ClTyyaeB
CHIXKAeT 4YacTOTy HacTyIuIeHus OepemeHHocTn |[3].
Elie onHOI MpUYMHOI MOTYT ObITh 3HAYMMbIE OTJIW-
yus narTepHa N-DIMKO3WIMpOBaHUs IpernapaToB JII'
n XI'Y, kak nmpaBMIO UX PEKOMOMHAHTHBIX (pOpPM, OT
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TaKOBOI'O 3HIOT€HHBIX TOHAAOTPOIIMHOB, YTO BIMSET
Ha nX (papMaKOKMHETUKY U CICHU(PUIHOCTh aKTUBA-
U1 BHYTPUKJIETOYHBIX 3(P(PEeKTOPHBIX OSIKOB U TPaH-
CKPUNLIMOHHBIX (aKTOpoB [4, 5]. U3BeCTHO, UTO aKTU-
Bauus peuenTtopa JII'/XI'Y npuBoguT K CTUMYISLINA
cpa3y HECKOJIbKMX THUIIOB rerepoTpuMepHbIx G-0ei-
KOB M amanTepHbIX 6enkoB B-appectrHoB: yepe3 G-
0EJIOK M COIIPSDKEHHBIN ¢ HUM (bepMEHT ajJeHUIIaT-
LUKIa3y aKTUBUPYIOTCS HAM D -3aBUCUMbBIC CUTHAIb-
Hele nyTu, yepe3 G, ;-0enok u docdomunasy Cp —
KaJIblii-3aBUCUMBIE TTyTH, Yepe3 B-appecTUHBI OCy-
MIECTBIISIIOTCS  SHOOLIMTO3  JIMTaHO-pPelenTOPHOTO
KOMIUIEKCa C ITOC/IeAyIolIeii Aerpagalneii Wim peuk-
JNu3anmeii peuenTopa u IIPOUCXOIUT CTUMYJISILIUAS Kac-
KaJa MUTOTeH-aKTUBUPYEMbIX MPOTEUMHKUHA3 [5, 6].
N3menenue marrepHa N-TNIMKO3WINPOBAaHUS TOHAIO-
TPOIIMHOB MOXKET CYIIECTBEHHO M3MEHMUTh IIPO(MIb
akTuBau MU G-0€JIKOB U 3-appecTUHOB, OMTHUM U3
CJIEACTBUIA YETO MOXET CTaTh JayH-PETryJISIIUS pelern-
topoB JII'/XT'Y. Tak, miuTeabHasi akTUBALUSA (DOJIHU-
KYJISIPHBIX KJIETOK ¢ TToMotibio JIT' riu XTI BeI3biBaeT
B 3HAYUTEJBHOM CTEIIEHM BBbIpaXXeHHOE CHIKECHUE
skcnpeccun reHa perenropa JII'/XI'Y u ymeHblmaeT
YNMCJIO aKTUBHBIX PELEeNITOPOB Ha ITOBEPXHOCTHU KJIe-
TOK, YTO SIBJISICTCS IPUIMHOM pPa3BUTHSI pE3UCTEHTHO-
ctu K JII' [7—9]. CHuzXKeHMe 4YyBCTBUTEIBHOCTHU K SH-
noreHHomy JII' ObIO MPOXEMOHCTPUPOBAHO y MYK-
YWH, KOTOPBIX AiuTenbHoe BpeMs aeumi XI'Y [10], a
TaKXXe y CaMIIOB KPbIC, KOTOPBIX MHOTOKPAaTHO o0pa-
OateiBanu XI'Y B mo3ax, MpeBbIIIAOIINX (DU3AOTOTH -
YyecKue, IIpudeM KII0YeBhIM (DAKTOPOM Pa3BUTHUS pe-
3UCTeHTHOCTU K JII' B 3TOM ciydyae OBLIIO 3HAUYMMOE
cHUXeHue yucia peuentopoB JII'/XTY [11, 12].

Bce BhIllIecKazaHHOE YKa3bIBaeT HAa HEOOXOIM-
MOCTb pPa3paboTKW ajbTepPHATUBHBIX MYyTeil Crelu-
¢duyHoit akTMBanuu petentopa JII'/XT'Y, koropsie
MO3BOJISIT CTUMYJIMPOBATh OBapUaJIbHbIN CTeporaoTe-
HE3 W WHAYyLMPOBATh OBYJISILIUIO, HE BBI3bIBASI CUH-
JIPOM TUIIEPCTUMYJISIIIUN STUYHUKOB, Pa3BUTUE PE3U-
creHTHOCTU K JIT' M npyrue HexenatelbHble MOCHEN -
CTBUSI TOHAIOTPONUHOBOK Tepanuu. OCHOBHBIE
OXUJIaHUS 31€Ch CBSI3bIBAIOT C HUBKOMOJIEKYJISIPHBIMU
reTepOLUKINYECKUMY COENMHEHUSIMU CO CBOMCTBaMU
aroHuctoB peuenrtopa JII'/XI'Y, B mepByo ouepensp, ¢
MPOU3BOAHBIMU THUEHO[2,3-d]-mupumununa [13—15].
Hawmu panee Ob11M pa3padboTaHsl TeHO[2,3-d]-mmupu-
muanHoBEIe Tipon3BogHbie TPO1, TP03 m TP04 ¢ ak-
TUBHOCTBIO aroHucTOB peluerrropa JII'/XT'Y, kotopkie
MpU BHYTPUOPIOIIIMHHOM U TIEPOPAJIbHOM CIOcOo0ax
BBEIIEHUSI caMllaM KPbIC MOBBILIAIA YPOBEHb TECTO-
CTepOHa B CEMEHHUMKAaX U KPOBU, CTUMYJIMPOBAJIU CTe-
pOUIOTreHe3 B CEMEHHUKAX, BOCCTaAHABIMBAJIM YPOBHU
TECTOCTEpOHA U CHepMaTOreHe3 IMpUu IMadeTUYeCcKon
natojoruu u ctapenuu [11, 16, 17]. OnHako JaHHbBIE O
BIUSTHUM  HU3KOMOJIEKYJISIDHBIX — alJTOCTEPUYECKUX
aronuctoB petenTtopa JII'/XI'Y Ha oBapMabHBIii CTe-
pouioreHes y MoJOBO3PEJbIX CAMOK I'PbI3yHOB OTCYT-
CTBYIOT.
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Ilenbio pa®OTHI OBLUIO U3YYUTH BIUSTHUE COCHUHE-
Hust TPO3 u B3sitoro msg cpaBHeHust XI'Y Ha oBapu-
aJIbHBIN CTEPOUIOTEHE3 Y TTIOJIOBO3PEJIBbIX CAMOK KPBIC,
HaXOMSIINXCS B CTaAWU ITO3OHETO IIPO3CTPyca, B TOM
yuciae TpeaBapuTesibHO oOpadboraHHBIX OpramyTpa-
HoM, aHTaroHuctoM GnRH ¢ mpojoHrupoBaHHBIM
neiictBueM. B KpoBu KpbIC OLICHUBAIU TUHAMUKY MU3-
MeHEeHUI ypoBHEM acTpamnona, mporecrepora u JII, B
SIMYHUKAX — BKCITPECCUIO TEHOB CTepOUI0oreHe3a U pe-
nenropa JIT'/XT'Y.

METOAbBI NCCIIEJOBAHHWA

B ombITax MCIONIB30BAIN YETBIPEX-TIATUMECIIHBIX
CaMOK KpBIC, KOTOPBIX COIEpXalu B CTAaHIAPTHBIX
YCJIOBUSIX BUBApUsl, TIO MSATb XUBOTHBIX B KJIETKE, CO
CBOOOITHBIM TOCTYIIOM K BOJIE M CyXOMY KOPMY.

Ilepen HauanoMm sKcnepUMMEHTa OIpeneasiiu ¢asy
SCTPAJIbHOTO 1MKJIa y TOJIOBO3PEJbIX CAMOK KpPbIC U
OTOUpaIY T€X XXKMBOTHBIX, KOTOPbIE HAXOAUJIUCH B (ha-
3e nmpoacTtpyca. OnpenenaeHue a3bl 3CTPaTbHOTO LIUK-
Jla KpbIC TMPOM3BOAWIU TYTEM MHUKPOCKOMUYECKOTO
M3y4yeHUs] BarmHaJbHOTO Ma3Ka, B COOTBETCTBUM CO
cTaHAAapTHBIMU MeTonukamu [ 18, 19]. Ma3ku 3abupa-
mm exenHeBHo B 11:00 o ciemyromieii cxeme. Ilepen-
HIOIO YacCTh TeJIa KPbIChl (DUKCUPOBAJIU, U C TIOMOIIBIO
MOAHSATUS XMWBOTHOTO 3a XBOCT BU3yaJIUM3UPOBAIU
npenasepre Baaranuina. CMOYeHHBI B (DU3MOIOTH -
YeCKOM PacTBOpE BaTHbII TAMIIOH BBOJIWJIN BO Biara-
JIUILIE U HECKOJIbKO pa3 MpOBOpavYMBaU, MOCE Yero
Ma30K MEePEHOCUJIM C TAMITOHA Ha CyXO€ MPEeAMETHOe
crexkisio. [Ipenapar BbICYLIMBAIM Ha BO3AyXe M OKpa-
IIUBaJIA METUJIEHOBBIM CUHUM JJIs TIPOBEICHUST MUK-
pockonuu. CTaauy 3CTPaJbHOIO LIMKJIA OTpenessiaiv
VCXO/ISl U3 COOTHOIIEHUSI TPEX TUMOB KJIETOK B Ma3Ke:
SIAPOCOJEPXKAIIUX — SMUTETUOLMUTOB, Oe3bsIACPHBIX
OPOTOBEBIIMX IMUTEIUOLIMTOB U JelKOUUTOB. B (haze
MPO3CTPyca B Ma3Ke MPUCYTCTBOBAJIU TOJILKO SIAPOCO-
JepxKaliyue 3MUTeTUOLUTHI.

Y XUBOTHBIX ¢ BepuUIMPOBaHHOI (ha30ii Ipo-
3CTpyca U3 XBOCTOBOM BEHBI 3a01pajiv 00pa3iibl KpOBHU
JUIST OLIEHKU 0a30BBIX ypoBHei ropMoHoB (12.00), mmo-
cJie yero ux cpasy obpabdarsiBanu OpranyrpaHom (Or-
ganon N.V., Hunepnannpr), antaronncrom GnRH,
KOTOPBIMA BBOJAWJIM TIOAKOXHO B pa3oBOil 103e
100 Mkr/KT Macchl Tenna. Kpeicam 6e3 oopaborku Op-
rajyTpaHoM (KOHTPOJIb) BBOIMIM (PU3NOTOTHUIYECKUIA
pacTBOp B TOM ke 00beMe U B Te >Ke cpoku. CriycTs 3 u
nocyie oopabotku OpranyrpaHoM (15.00) y KUBOTHBIX
3a0mpann oOpas3nbl KPOBU IJIST OLIEHKM paHHMUX 3@-
¢dexToB aHtaroHucrta GnRH, mocie yero um omHoO-
KpaTHO BBOIMJIM aroHUCThbl peuernropa JII/XITY —
TPO03 u XI'Y, rconb3ysd D031, TOJOOpaHHBIE HA OC-
HOBaHWU MpeABapUTEbHBIX IKCTIEPUMEHTOB U BbI3bI-
Balollyie MAKCUMAaJIbHBII CTEpOMIOTreHHBIN 3¢ PeKT. B
ciygae TPO3 noza cocraBuia 40 mMr/kr (BHyTpHOpIO-
KUHHO), B ciaydae XI'Y — 30 ME/kpbicy (MOIKOXHO).
KoHTpoabHBIM XKMBOTHBIM (0e3 00paboTrku Opra-
JIyTpaHOM) TakK:kKe BBOIMJIM 3THU IIperapaThl B TEX XK€
Ne 1
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no3ax. YacTy KOHTPOJBHBIX KPHIC M 3KUBOTHBIM C 00-
paboTkoii OprajgyTpaHOM BMECTO aTOHUCTOB PELETITO-
pa JI'/XT'Y BBonuiau JIMCO (BHYTpHUOPIOLIMHHO) B
TOoM Ke oobeme (200 mxi), uto 1 TP03. Panee Hamu
OpL10 TIOKa3aHo, 4yTo JMCO npu BHYyTpUOPIOIIMHHOM
BBEACHNU B YKa3aHHOM 00beMe He BIIMsIET Ha IToKa3a-
TeJIu CTepouaoreHe3a U Ha MeTaboInJecKue, TOpMo-
HaJlbHBIC U QYHKIIMOHAJIbHBIE TToKa3atenu [11]. Yepes
3 4 110CJIe BBEIEHUSI aTOHUCTOB (Uepe3 6 4 rociie oopa-
6otk OprajayTpaHoM) XXWBOTHBIX IIOABEpPTaii aHE-
cre3uun (xsmopanbruapar, 400 mr/kr, B/0), MOBTOPHO
3a01pajy y HUX KPOBb JJIs OLIEHKM YPOBHEM TOPMOHOB
U 3aTeM AekanutupoBain. [locie nekanurauny 3a0u-
paJii ¥ B3BEIIMBAIN IMYHUKU U ¢ momolpio TP B
peaIbHOM BpEMEHU U3MEPSIJIN B HUX 3KCIIPECCUIO 1Ie-
JIEBBIX T€HOB.

B o0mieit cnoxxaocTr 66T C(pOPMUPOBAHBI U N3Y-
YeHBI cIeayrome 6 rpyI (B KaXI0M 1o 5 KpbIC): KOH-
TPOJbHBIE KPBICHI, 0e3 00paboTrku OprajiyTrpaHoM U
aronucramu perenrtopa JII' /XTI (rpymmra C), KpbICHI C
ob6paboTkoii OprajlyrpaHoM, HO 0e3 BBEJICHMSI arOHU -
croB penenrtopa JII'/XI'Y (rpymma Org), KpeICH 6e3
obpaborkn OpramyrpanoM, Ho ¢ BBeaecHmeM TP03
(rpynma C+TP) uinu XTY (rpynna C + hCG), KpbIch
¢ 00padoTkoii OpralyTpaHOM U C IIOCIEIYIOIINM BBe-
meaneMm TPO3 (rpynma Org+TP) wau XI'Y (rpymma
Org + hCG).

5-amMuHo-N-mpem-0yTun-2-(MeTUICyIbpaHnI)-
4-(3(HuKoTMHAMUIO)(PeHuI)TUeHO|2,3-d|nmupumu-
muH-6-kap6okcamua (TP03) cuHTesupoBaiu ¢ uc-
noiab3oBaHueM peakiuu 1.0 skBUBajeHTa S-aMUHO-4-
(3-amunodennn)- N-mpem-0yTun-2-(mMeTuiacyiabda-
HWI)TUEeHO|2,3-d|mupuMuanH-6-kapbokcamuaa ¢ 1.1
SKBUBAJIEHTOM HUKOTUHOBOM KUCJIOTHI B IPUCYT-
ctBuu 1.1 skBUBaneHTa 1-[0MC(IMMETUIAMUHO)METH -
neH|-1H-1,2,3-tpnazonol4,5-b]Jmupnananii 3-oKcu
rekcadpropdocdara (HATU) u 1.2 skBuBanenra N, N-
IUU30TIPONWIISTUIIAMUHA B cyXoM N, N-numetuidop-
MaMHuae, Kak onmcaHo panee [17]. Peaknuio ocy-
IIeCTBJISUIN B TeueHue 5 4 (t = 22°C), 1ieieBoit IpoOayKT
OUMIIAJIM TIepeKpUcCTaIM3aliMeii 13 3TaHoJa, Ha 3a-
KJIIOUUTEJIbHOM 3Talle UCTO0Jb30BaI KOJTOHOYHYIO
xpoMmaTtorpaduto. CoenuHenue TP0O3 npencrasisiio
CO0OIi KeJIThlil HETMTPOCKOMUYHBIIA MOPOIIOK C TEM-
rneparypoii rmiaaBneHus, pasHoii 157—159°C. Ctpykry-
pa coenuHeHus TPO3 Obuta MoaTBEepKAeHA JaHHBIMU
AMP-CeXTpOoCKOIIMU U MacC-CHEKTPOMETPUM BBICO-
Koro paspeutenus. Pesynbratel 'H-SIMP-cnexrpo-
ckornuu (AMCO-dy), 6, ppm (J, Hz): 1.37 (9H, s,
C(CH,;)5); 2.62 (3H, s, SCH;); 6.14 (2H, s, NH,); 6.98
(1H, s, NH-#-Bu); 7.42 (1H, d, J = 7.8, 4'-H); 7.57—
7.64 (2H, m, 5'-Hwu 5"-H); 8.04 (1H, d, /= 8.2, 2'-H);
8.08 (1H,s,6'-H); 8.33 (1H,d,J=7.7,4"-H); 8.78 (1H,
d, /=438, 6"-H); 9.14 (1H, s, 2"-H), 10.72 (1H, s, 3'-
NH). Pesynbratel 3C-AMP-cneKTpOCKONUHA
(AMCO-dy), 8, ppm: (14.3 (SCH;); 29.2 (C(CHy3)5);
51.9 (C(CHy)»); 97.7; 117.8; 120.9; 122.5; 124.0; 124.9;
129.8; 130.8; 136.0; 137.1; 139.6; 144.7; 149.2; 152.8;
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162.5; 164.9; 165.2; 167.8; 168.8). [1o maHHBIM Macc-
CIIEKTPOMETPHUM BBICOKOTO pa3pelleHus (electrospray
ionization — time of flight, ESI-TOF) macca moneky-
JsspHOro noHa coenquHenus TP03 (M + Na') cocraBu-
ma 515.1304, 9yTo mpaKTUYECKU COBIIANANIO C PacCUM-
TaHHOM MacCOi MOJIEKYJISIPHOTO MOHA JJISI 3TOTO CO-
enmHeHus (515.1294). Ansg peructpaliuu Macc-
CIIEKTPOB MCIIOJIb30BaJIi crieKTpoMeTp “Bruker mi-
crOTOF” (“Bruker”, I'epmaHus), s perucTpaluu
AMP-cniekTpoB — criektpoMmeTp “Bruker Avance I11
400” (400.13 MTu nina '"H-AMP u 100.61 MTI'y os
BC-4MP) (“Bruker”, I'epmanus).

YpoBHM 3CTpagnoia u NporecTepoHa B KpOBU KPbIC
OIpele/sUIM C TTIOMOIIbI0 NMMYHO(EpPMEHTHOTO aHa-
JIM3a, MCHOJb3ys Habopbl “Dcrpamuon-UDA” u
“ITporectepoH-UDA” (“XEMA”, Poccust). YpoBeHb
JIT" ontpenensinu ¢ momoinbio Habopa “ELISA for LH,
Rat” (“Cloud-Clone Corp.”, CIIIA).

Toranbnyto PHK 13 SMYHUKOB BBIAESIIIA C TOMO-
meio peareHTa “ExtractRNA” (“EBporen”, Poccus),
3aTeM IIPOBOMIIM OOPATHYIO TPAHCKPUITLIWIO IS I10-
nydyeHus kJIHK ¢ momoisio Hadbopa “MMLV RT Kit”
(“EBporen”, Poccus). I1LIP B peaibHOM BpeMeHU
npoBoaman Ha amMrumdukarope “Applied Biosyste-
ms® 7500 Real-Time PCR System” (“Life Technolo-
gies, Thermo Fisher Scientific Inc.”, CIIIA) B cMecn,
conepxamnieit 0.4 MKM mpsiMoTO M 0OpaTHOTO ITpaiimMe-
poB, wucrioynns3ys peareHT “qPCR-HS SYBR+Low
ROX” (“EBporen”, Poccus). IlocnenoBateibHOCTHU
npaiMepoB TIpeAcTaBieHbl B Tadbm. 1. Jag koimde-
CTBEHHOTO aHaju3a JAaHHBIX O TeHHOM 3KCIIpecCcUu
ucnonb3oBanu meton delta-delta C, [20]. 151 pacueToB
HMCHOJIb30BaIu MporpaMmMHoe obecrieuenue 7500 Soft-
ware v2.0.6 u Expression Suite Software v1.0.3. 3Haue-
Hust RQ m1s1 TEeHHOM 3KCIpPEecCuM pacCUMTHIBAIU 10
OTHOIIEHUIO K KOHTPOJIO, KOTOPBI ObLI MPHHSAT 3a
eIMHUILY. DKCIIpeccusl reHa Actb, KOOUPYIOLIEro ak-
TuH B, ObLIa MCOBb30BaHAa B KAYECTBE SHIOTE€HHOTO
KOHTPOJIS.

[J1s1 cTaTUCTUYECKOTO aHaIM3a TOJYyYeHHBbIX IaH-
HBIX HCMOJb30Banu Imporpammy “Microsoft Office
Excel 2007”. HopManbHOCTb pacrpeaeieHUsI OLeHM -
BaJI1 B COOTBEeTCTBUU ¢ KpurepueM Illanmmpo—Yuka.
s cpaBHEHUSI IBYX BBIOOPOK C HOPMaJIbHBIM pac-
MpeaesjgeHueM UCTIoIb30Banu -kputepuit CTblofeHTa,
JUJTSI CPAaBHEHUSI TPEX IPYMIT — NUCNIEPCUOHHbBIN aHAIU3
¢ mnorpaBkoii boHdeppoHu. CraTUCTUYSCKU 3HAYU-
MBIMU cunTaiy pasnnauns npu p < 0.05. JlanHbIe npea-
craBsuin Kak M = SEM.

PE3YJIBTATbBI MCCIIEAOBAHUA

Macca IMYHUKOB, KOTOpasi B KOHTPOJbHOM IrpyIiIe
caMoK Kprbic coctaBuiia 0.114 + 0.010 r, mpu oO6paboTKe
TP03 u XT'Y 3HauMMO He MeEHsJach M COCTaBWJIa
0.132+ 0.007 u 0.138 = 0.007 T COOTBETCTBEHHO
(p > 0.05 B cpaBHeHuU ¢ KoHTposieM). [Ipu o6paboTKe
OprajiyTpaHOM Macca SUYHUKOB TakXKe He MEHsIACh
Ne 1
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Taﬁmma 1. ITocaengoBaTeIbHOCTH HpaﬁMCpOB, HMCITOJIL3YEMBIX I OLIECHKU 3KCIIPECCUU I'€HOB B ANYHUKAX KPbIC
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Ten I1psimoit 1 0OpaTHBIM NpaliMephl GenBank

Lhcgr (For) CTGCGCTGTCCTGGCC; NM_012978.1
(Rev) CGACCTCATTAAGTCCCCTGAA

Star (For) AAGGCTGGAAGAAGGAAAGC,; NM_031558.3
(Rev) CACCTGGCACCACCTTACTT

Cypllal (For) TATTCCGCTTTGCCTTTGAG; NM_017286.3
(Rev) CACGATCTCCTCCAACATCC

Hsd3b (For) AGGCCTGTGTCCAAGCTAGTGT; XM_017591325.1
(Rev) CTCGGCCATCTTTTTGCTGTAT

Cypl7al (For) CATCCCCCACAAGGCTAAC; XM_006231435.3
(Rev) TGTGTCCTTGGGGACAGTAAA

Hsd17b (For) CCTTTGGCTTTGCCATGAGA; NM_024392.2
(Rev) CAATCCATCCTGCTCCAACCT

Cypl19al (For) GGTATCAGCCTGTCGTGGAC; NM_017085.2
(Rev) AGCCTGTGCATTCTTCCGAT

Actb (For) CTGGCACCACACCTTCTACA; NM_031144.3
(Rev) AGGTCTCAAACATGATCTGGGT

(0.104 £0.011 1, p > 0.05 B cpaBHeHuM ¢ rpynmnoii “C”).
OTMevain TEHISHIIUIO K TTOBBIIIICHUIO MACChI SIMIHU -
koB B rpymmax “Org+TP” (0.136 = 0.010 1) u
“Org + hCG” (0.140 = 0.011 r), HO pa3auuus ¢ TpyI-
noii “Org” He ObUIM 3HAYNMBIMU (p > 0.05).

25 a
[112.00
20 3 15.00
31 18.00
a
E
o 15 a
ol a . X
al
E ab a
10

o

C Org C+TP C+hCG Org+TP Org+hCG

Puc. 1. YpoBHU JIIOTEMHU3UPYIOLLIETO TOPMOHA B KPOBU ca-
MOK KpPHBIC B (ba3e IpoaCTpyca U BIUSTHUE Ha HUX 00paboT-
ku antaroHuctoM GnRH Opramyrpanom (omHOKpaTHO,
nonkoxHo, 100 MKr/Kr) W aroHUCTamMu pelenTtopa
JIT/XTY — TPO3 (omHOKpaTHO, BHYTPUOPIOIIMHHO,
40 mr/xr) 1 XIT'Y (omHOKpaTHO, TTIonKoxHO, 30 ME/kphIcy).

4 _ pasznuuMs BHYTPU KAXIOM TPYIIIBI BO BDEMEHHBIX TOY-
Kax 15.00 m 18.00 1m0 cpaBHEHMIO C HaYaJbHOM TOYKOM
(12.00) u b_ pa3IMuMsl MeXIy KOHTPOJIEM W TpyIramu
“Org”, “C+TP”, “C + hCG” B cXOmHBIX Bp€MEHHBIX TOU-
Kax cratuctudecku 3HauyuMbl Tipu p < 0.05. Bo Bcex rpyr-
nax n = 5, 3Ha4eHUs NnpeacTaBieHbl kak M £ SEM.

KYPHAJ 3BOJIIOLIMOHHON BUOXUMUU U GHU3NOJIOTUN

YposeHb JIT' B KpOBU KOHTPOJIbHBIX KPBIC MEHSIJICS
B XOJi¢ 9KCIIEPUMEHTAa, B 3HAYUTEIbHOM CTEIIEHU MO-
BbImasich K 15.00 B cpaBHEHMH C MCXOIHOII TOUYKOI
(12.00), 1 coxpaHsiics Ha BbICOKOM ypoBHe m0 18.00
(puc. 1). O6padoTtka OprajyTpaHOM, aHTarOHHUCTOM
GnRH nopasnsna mpogykumto JII, 4To BeIpaXkaioch B
3HAYUTEJIbHOM CHIDKEHUM YPOBHSI TOPMOHA, KOTOPBIIA
yepe3 6 4 nociie BBeaeHus OprajiyTpaHa ObUI IIOYTHU B
JIBa pa3a HUXe, YeM B KOHTpOJIbHOU Tpyrme. Ha ato
ykasbiBaoT 3HaueHUust AUC; oo_15.00, WHTETPUPOBAH-
HOI mJomagu Ion KpuBoi “koHueHTpauus JIT
(ar/mn)—BpeMsa (4)”, OJISI HCCIEOYEMBIX TIPYIII
(tabu. 2). O6padotka TP0O3 cnycTd 3 4 mocie ero BBe-
neHus (18.00) cimabo Bausiia Ha ypoBeHb JII' B rpymmax
¢ 06paboTkoit OprajgyTpaHoM 1 0e3 TaKOBOI, B TO Bpe-
Md Kak oopaborka XI'H yepes3 3 9 3HAUMMO CHITKAJIa
ypoBeHb JII' y KoHTponbHBIX KphIc (“C + hCG” vs.
“C”, p=10.016), HO He BiIUsIa HA YPOBEHb TOPMOHA B
rpynne “Org + hCG” (puc. 1). Ilpn 3ToM, omHAKO,
3HaueHust AUC,, go_15.00 B Ipynnax “C” u “C + hCG”
HE paznuyanuch (Tabdim. 2).

YpoBeHb MporecTepoHa B KPOBU KOHTPOJBHBIX
KpbIC, HAXOOUBIIMXCS B (pa3e MpoacTpyca, Ha TIPOTSI-
JKeHUU DKCIIEPUMEHTA CYIIIECTBEHHO HEe MEHSIJICS, B TO
BpeMsI Kak uepes 3 U nocjae 00paboTKU KPbIC C TTOMO-
mpio TP03 m XI'Y oH 3HAYMMO TTOBBIIIAJICS, TTPUYEM
3¢ HEeKTUBHOCTH TIperapaToB B BHEIOpPAHHBIX IJIST MC-
clieoBaHUsI no3ax Obula CXOmHOU (puc. 2, Tabna. 2).
ITocne obpaborku OprajxyTpaHOM OTMEYaI 3HAYM-
MoO€ CHIDKEHUE YPOBHS IIPOrecTepoHa — yepe3 6 9 1mo-
clie oOpabOTKM ero KOHIIEHTpalMus B KPOBU KpBIC
rpyniisl “Org” 6b11a B 4.3 paza HUKE, YeM Y KOHTPOJTb-
HBIX XKMBOTHBIX (puc. 2). Ha ocinabienue npomyKuum
nporectepoHa yka3biBatoT 3HaueHUst AUC ; oo_15.00 UH-
TErpUpPOBAHHON TUIOIIAAN TIOJ KPUBOI “KOHIIECHTpA-
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mus 1porectepoHa (HM)—Bpemst (4)”, KOTOpbIe B
rpymnime “Org” obn Ha 54% HUXe, YeM B KOHTPOJE
(Tab. 2). O6a aronucra peuenropa JII'/XI'™ nossbiia-
JIM YPOBEHb IPOTrecTepoHa y Kpbic, 00padboTaHHbIX Op-
raJiyTpaHoM, HO X 3(p(eKThI ObIJIM MeHEee BEIpaKeHHI,
YyeM B KOHTPOJILHBIX IpyIIax (puc. 2). YpoBeHb 3CTpa-
JIM0J1a Ha MPOTSXKEHUU IKCIIEPUMEHTA CJ1ab0 MEeHSJICS
B KOHTPOJBHOM TpyIine, 1 oopadorka OpraryrpaHoM
u aroHucramu peternropa JII'/XI'Y Ha Hero Biusiia
JIMIIH B HEOOIbIIOM cTeneHU (puc. 2).

WccnenoBaHue B SMYHUKAX KPBIC SKCIIPECCUU Te-
HOB OBapUaJIbHOTO CTEPOUIOTEHE3a U F'eHa, KOIUPYIO-
mero peuentop JII'/XI'Y, npuBeso K claeayonmm pe-
3yJabpTaTaM. DKcrnpeccus TeHa Star, KOOAUPYIOIIETO
XOJIeCTepUH-TpaHCOOpTUpylomuii 6eoKk StAR, cHu-
XXajlach B Tpynme ¢ oopadoTkoit OprajyrpaHoM U I0-
BBIIIAJIACh TIpU 0OpabOTKe OOOMMU aroHUCTaMU pe-
nenropa JII' /XTI KoHTponbHBIX 1 06paboTaHHBIX Op-
raJiyTpaHoM >XKMBOTHBIX (Tabia. 3). DKcrnpeccus reHa
Cypllal, xonmupywouiero umtoxpom P450scc (side
chain cleavage enzyme, CYP11Al), npeBpalamonmii
XOJIECTEPUH B MPETHEHOJIOH, UMeJa TEHIEHIUIO K
CHWXeHUIo B rpynmne “Org”, HO pa3andusl ¢ KOHTPO-
JIeM He ObLIM CTaTUCTUYECKH 3HAaYUMBbIMU (p = 0.069).
ITpu stom TPO03 1 XI'Y cirado BaussiM Ha 3KCIIPECCUTO
reHa Cypllal B KOHTPOJbHBIX TPyMIiaX, HO 3HAYMMO
MOBBIIIAJIY €€ B TpyMIax ¢ 00padboTkoii OprajryTpaHoM
(Tab. 3).

O6paborka anraronuctoM GnRH npuBommia
cHIkeHMIO B 7 pa3 akcnpeccuu reHa Cypl7al, Komu-
pywoiiero uutoxpoMm P450cl17 (CYP17A1), xoTopslit
KaTaJIM3UpyeT ABYXCTAAUITHOE IIpeBpallleHre IIperHe-
HOJIOHA B AeruaposnuanapoctepoH (JI'DA) mimm mpo-
rectepoHa B aHApocTeHAWOH. IIpu aTomM obGpaboTka
TPO3 u XI''Y a¢pdexTuBHO CTUMYIUpPOBaIa dKCIIpec-
CHMIO 3TOIO TeéHa KaK y KOHTPOJIbHBIX, TaK U 'y 00pabo-
TaHHBIX OprajyrpaHoM XUBOTHHBIX (Ta0J1. 3). Cienyer,
OOHAKO, OTMETUTh, YTO CTUMYJIUPYIOIIUil 3(deKT
XTI'Y B 000oux cmygasgx nmpeBbiman TakoBoii TP03. Dke-
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Taomuna 2. 3HaueHusi AUC (MHTerpypOBaHHOM TUIOIIAAN
oI KPUBBIMU “KOHIIEHTpalMsi TOpMOHa — BpeMms’”) IS
nporectepoHa, sctpaanoa 1 JIT' y KOHTPOJIbHBIX KPBIC U Y
XKUBOTHBIX, 00paboTaHHBLIX OprajyrpaHoM M aroHUCTaMu

peuenTopa JIT/XTY

I'pymma JIT IIporectepoHn | Dcrpamauon
C 859178 271 £ 38 3.09£0.22
Org 52.6+6.12 125+ 142 2.27+£0.202
C+TP 85.9 +£16.0 407 £292 3.80 £ 0.32
C +hCG 79.2 £ 11.3 381 £ 52 3.47 £ 0.44
Org+TP 46.0 £ 4.7 249 + 32 b 2.66 = 0.33
Org + hCG | 41.7+4.4 262 +24b 2.84 £0.26

Ilpumeuanue. 3nauernnst AUC BKIIIOYAIOT IIECTUYACOBOM BpEMEH-
HoM mpomexyTok (¢ 12.00 no 18.00) u BeIpakeHbI B OTHOCUTEb-
HBIX eIVMHMIAX. ® — pasuuusl MeXAy KOHTPOJEM W TpyNIaMu
“Org”, “C+TP”, “C + hCG” n b_ pasIuuMsT MEXIy TPYIIIOi
“Org” u rpynmamu “Org+TP”, “Org + hCG” cratucTidecku 3Ha-
yumsbl ipu p < 0.05. Bo Bcex rpyrnnax » = 5, 3HaueHUsI MpeicTaBie-
HBI Kak M = SEM.

npeccus reHoB Hsd3b u Hsd17b, Konupylommx cooT-
BerctBeHHO 3B- (3B-HSD) u 17B-ruapokcucrepon-
nerunporenassl (17B-HSD), cyliecTBeHHO He MeHsI-
Jlach Kak mOpu obpabdoTtke OprajlyTpaHoM, TaK U
aronuctammu peuenropa JII'/XI'1, 3a ucKIoYeHUEM
rpymisl “C + hCG”, B KOTOpOif OTMeYaIn MOHMXKE-
HUe 3KcIpeccuu reHa Hsd17b Kak MO CpaBHEHMIO C
KOHTpoOJeM, TaK 1 rpynmoii “Org” (taba. 3). ®epMeHT
3B-HSD ocymiectsisieT npeBpailieHre MperHeHoI0Ha
B [TPOreCTEPOH, B TO BpeMsi Kak 173-HSD B 3aBucumo-
CTM OT ToATUIIa PepMeHTa KaTaIu3upyeT IIUPOKUI
CHEKTP peakinii Ha 3aKJITIOUUTEIbHBIX CTAIUSIX OBAPU-
aJIbHOTO CTepPOUJOreHe3a, BKIoUasi CUHTE3 3CTpore-
HOB.

Okcnpeccus reHa Cypl9al, xomupymwliero dep-
MEHT apoMaraasy, IIpeBpallalollero aHAPOTreHbI B 3CT-
pOTeHEI, cJ1abo MEHSLIACh ITPU 06pabOTKe caMOK KPbIC

1.0 -
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E 0.8 b [ 18.00
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8 04+ ab
= U
7]
S8
0.2
0 C Org C+TP C+hCG Org+TP Org+hCG

Puc. 2. YposHu nporecrepona (a) 1 actpanuoda (b) B KpoBU caMOK KpbIC B (haze mpoacTpyca v BIMSIHUME HAa HUX 00pabotku Op-

rajiyrpaHoM u aronuctamu peuernropa JII/XTH — TP03 u XT'Y.

4 _ pasnuuus BHYTPM KaXI0il FPyMIbl BO BpeMEHHBIX Toukax 15.00 1 18.00 o cpaBHeHUIO ¢ HauaabHOM Toukoii (12.00), b_ pas-
JINYMA MeXAy KOHTpoJeM u rpynnamu “Org”, “C+TP”, “C + hCG” u © — pasnuuug Mexnay rpynmnoit “Org” u rpynmnamu
“Org+TP”, “Org + hCG” B cXOmHBIX BpEMEHHBIX TOYKaX CTaTUCTUYeCKH 3HaUnMBbI 1ipu p < 0.05. Bo Bcex rpymnmax # = 5, 3HaUYeHUS

npencTaBieHbl Kak M+SEM.

KYPHAJ 3BOJIIOLIMOHHON BUOXUMUU U GU3NOJIOTUH
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Tabamma 3. DKcripeccuss CTEPOMIOTEHHBIX TeHOB B SIMYHWKAX KPBIC U BIMAHME Ha Hee 0o6paboTkm OpraryTpaHoM
(100 mxr/kr) 1 aroHuctamu peuenrtopa JII /XTI — TP03 (40 mr/kr) u XI'Y (30 ME/kphicy)

Star Cypllal Hsd3b Cypl7al Hsd17b
I'pynma
RQ, oTH. en.
C 1.03 +£0.13 1.03 +£0.16 1.01 £0.13 1.05+0.13 1.01 £0.09
Org 0.57+0.112 0.65+0.08 0.80 = 0.10 0.15+0.032 1.11 £ 0.04
C+TP 1.51 £0.10 2P 1.37 £0.03° 0.96 £ 0.06 2.44 +0.3320 1.29 £0.15
C+hCG 1.62 +0.13 b 1.24 +0.18° 0.76 £ 0.08 3.42+0.55%b 0.72 £ 0.06 &°
Org+TP 1.52+£0.19° 1.41 £0.16° 1.08 £ 0.16 1.75 £ 0.20 &° 1.52+£0.19
Org + hCG 1.56 £0.15° 1.25+0.12° 1.07 £0.09 2.98 +0.533b L15£0.10

Ipumeuanue. ® — paznuuusd ¢ rpymmoit “C” u b_ paznmmaus ¢ rpyrnmoit “Org” cratructudyecku 3Ha4MMBI Tipu p < 0.05. Bo Bcex rpymimax

n =5, 3Ha4eHMsI NIpeacTaBieHbl Kak M = SEM.

OprajiyTpaHOM, HO 3HAYMMO MOBBIIIAJIACh TPU 0Opa-
o6orke TP03 u XI'Y KaK B KOHTPOJIbHBIX, TaK 1 B 00pa-
ooranubIx aHTaronnuctoM GnRH rpymmax sKMBOTHBIX
(puc. 3). Dkcnpeccus reHa Lhcgr, KOTUPYIOIIETO pe-
uenrop JII'/XIT'Y, mpu o06paborke OpraayTpaHoM UMe-
Jla TeHAeHIIMIO K TToBbIeHuo (p = 0.05), yTo acconu-
MPOBAHO CO CHMXXEHMEM YpOBHsI aHAoreHHoro JII' B
KpOBU XUBOTHBIX (puc. 3). Obpadorka XI'4 3HaUMMO
CHITXAJIa ee 110 OTHOIIEHMIO K rpynme “Org”, Ho He 110
CpaBHEHUIO ¢ KOHTpoJsieM. Bo Bcex rpyrmmnax c oopaboT-
koii TPO3 skcnipeccusi reHa Lhcgr Oblia cXOQHOM C ee
3HaYeHUEM B KOHTpoJe (puc. 3).

OBCYXIEHMUE PE3VIILTATOB

Y npenapatoB ModeBoii popmbl XI'H u pekoMOu-
HaHTHoTro JIT, IMpOKO MPUMEHSIEMbBIX ISl JIEUYCHUS

2.8+
247 b b E §Jrrg”rP
[ =cce
2 6 §? Org+hCG
0.8 %%
0.4 §%

Puc. 3. Dxcnpeccus reHoB apomatassl (Cyp 19al) u penern-
topa JI['/XI'Y B sinuHMKax KpbIC U BJIIMSIHUE HA Hee oOpa-
6otku OpranyrpaHom (100 mkr/kr), TPO3 (40 mr/kr) u
XTY (30 ME/kpsbicy).

4 _ paznuuus c¢ rpynmnoit “C” u b_ pas3anuus ¢ Tpymnmnoi
“Org” cratuctryecku 3HaumMbl npu p < 0.05. Bo Bcex
rpynmnax # = 5, 3HaueHMUsI npencrapieHbl Kak M = SEM.

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U ®U3SUOJIOTUU

PETNPOAYKTUBHBIX IUCGHYHKIIUN Y XXESHIIUH 1 BO BCMO-
MOTaTeJIbHbIX PENPOAYKTUBHBIX TEXHOJOTHSX, UMeE-
IOTCS CYILIECTBEHHbIE HENOCTAaTKM, OOYCJIOBJIEHHbIE
runepakTUBallieii OBapUaJbHOTO CTEPOUIOTEHE3a,
CHUXXEHUEM UYBCTBUTEILHOCTU SUUHUKOB K 9HIOTEH-
HBIM TOHATOTPOMNMWHAM, pa3BUTUEM CUHIpPOMA TUMep-
CTUMYJISIIUY SIMMHUKOB. B KauecTBe BO3MOXHOI aJib-
TepHATUBBl paccMaTPUBAIOT HU3KOMOJIEKYJISIPHbIE
aronuctsl peuernropa JII'/XI'Y, B3aumoneiicTBylone
C ero ajJIoCTepUUeCKUM CaiiTOM, pacIojoKeHHBIM
BHYTPU TpaHCMeMOpaHHOTo foMeHa. PaHee Hamu ObI-
JIU MOJy4YyeHbl MPOU3BOAHBIE TUEHO[2,3-d]-nmupuMu-
nuHa — coequHeHus TPO1, TP03 u TP04, cnoco6HbIe
aktuBupoBarb peuenrtop JII'/XI'Y mo amnocrepuye-
CKOMY M€XaHU3MYy, KOTOpbI€ TTPU BHYTPUOPIOIIIMHHOM
U TIepOpajibHOM BBEJIEHUM caMilaM KPbIC CTUMYJIUPO-
BaJll Y HUX TECTUKYISIPHBIN cTepouporeHes [11, 16,
17], a B yciaoBusix auadeta v nMpu (Hu3ruoJOrnIYecKoM
CTapeHUU BOCCTaHABIUBAJIU aHAPOTEHHBIN neUIuUT
u cnepMartorenes [11, 17]. Ipyrumu aBToOpamMu Mpo-
M3BOIHBIC TMEHO[2,3-d]|-MupuMuIHA, B TOM YHCIE
coemuHeHne Org43553, ObBUIM MCOOJB30BAHBI IS
CTUMYJISIIUY CTEPOUJOTreHe3a B oOBapUalbHbBIX KJIET-
Kax in vitro v 111 UHAYKIIUYW OBYJISIIUY Y CAMOK KPbIC
B yCJIOBUSIX in vivo [14, 21, 22], a TakXe 1S KOHTPOJIU -
pyeMoi MHIYKLIUU OBYJISIHAU Y KEHITUH-T00POBOIb-
e [23]. CnenyeT OTMETUTh, UTO HapSAy C arTOHMCTa-
MU, B HacTosllee BpeMs HaMu U APYTMMU aBTOpaMU
pa3paboTaHbl HU3KOMOJIEKYJISIPHbIE aHTAaTOHUCTBI pe-
nentopa JII'/XI'Y, koTopble B3aUMOJIEHCTBYIOT C TEM
e TpaHCMeMOpaHHBIM aJTTIOCTEPUIYECKUM CAaHTOM, HO
MpY 3TOM CTaOMJIM3UPYIOT HEAKTUBHYIO KOHGopMa-
uio peuernropa [24, 25].

B nHacrogmiemM mcciienoBaHUM OBIJIO BIIEPBBIE U3Y-
yeHo BimstHre TP03, HanboJiee akTMBHOTO M3 pa3pa-
OOTaHHBIX HAMM IIPOM3BOIHBIX TUEHO[2,3-d]-tmpmu-
MUAWHOB [17], Ha YpOBHU CTE€POUIHBLIX TOPMOHOB B
KPOBHU 1 Ha 3KCMPECCUIO KIIIOYEBbIX T€HOB OBaprallb-
HOTO CTEpOMIOTeHEe3a y MOJOBO3PEJIbIX CAMOK KPbIC, B
TOM umcie oopadoraHHbIX OpraiyrpaHoM. [1pu BHyT-
pubprommHHOM BBeneHNN TP03 BBI3BIBaT 3HAUMMOE
Ne 1
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MOBBILIIEHNE YPOBHS IIPOTeCTePOHa KaK Y KOHTPOJIb-
HBIX KPbIC, TaK U y JKMBOTHBIX, 00paboTaHHbIX Opra-
JIyTpaHoM (neicTBytoliee BelectBo [aHupenukc). [1o
BEIMYMHE CTUMYINpPYIOIIero addekra B 06enx Ipym-
nax kuBoTHBIX TP03 6b11 conoctaBum ¢ XI'Y (puc. 2).
BoisiBieHHass Hamu criocobHocTh TP0O3 addexkTuBHO
CTUMYJIMPOBAaTh IIPOAYKIIUIO IIPOreCTepPOHa COIJIacy-
€TCs C pe3yJabTaTaMU 3KCIEPUMEHTOB in Vitro, TIOJy-
YEeHHBIMU APYTUMU aBTOpaMU MpU 00paboTKe (hoJuTn-
KYJISIPHBIX KJIETOK IPYruM THUeHO|2,3-d]-mmpuMnan-
HOBBIM mHpou3BomHbIM — Org43553 [14, 21].
Heob6xomumo otmeTuTbhb, 4To aHTaroHucTel GnRH c
MIPOJIOHTUPOBAHHBIM OeWCTBHEM, BKJIIo4Yas [aHupe-
JIUKC, B YCIIOBUSIX in Vitro M in vivo ObICTPO U 3P dheK-
TUBHO CHMKaloT cekpenuio JII' 1, Kak ciencrBue, MH-
TUOMPYIOT IIPOIYKIIMIO ITPOrecTepoHa SMYHUKaMU |26,
27]. B namem ciayyae OprajayTpaH 3HAaUYMMO CHIKaJ
ypPOBEHb LIMPKYyJIUpyolero B Kposu JII' yepes 6 4 no-
clie 00paboOTKM, XOTS Y:Ke Yepe3 3 4 oTMevYaiach TeH-
IEeHIUS K CHIDKEHWIO YpOBHSI TopMoHa (puc. 1).
BcaencTtBue 3TOro ImpupoOCT YPOBHS IIPOreCTEpOHA,
Kotopsrii Bei3eiBa TP0O3 n XI'Y y kpwic, oOpadboTaH-
HBIX OprajyrpaHoM, ObIJI 00YCIOBJIESH MOYTH UCKITIO-
YUTEJIbHO CTUMYJIMPYIOIINM BO3IeAICTBEM BBOINMBIX
perapaToB Ha OBapuaIbHBIN CTEpOUIOTeHES.

CtuMynupyoliue nNpoayKIuio mporecrepoHa 3@-
dexTer TPO3 m XT'Y, onmeHMBaeMbIe IO BHI3EIBAEMOMY
MMU TIPUPOCTY KOHLIEHTPALIM TOPMOHA HaJl €To ypOB-
HEM B COOTBETCTBYIOIIIEH HEOOpabOTaHHOI aroHUCTa-
mu peuentopa JII' /XTI rpynmne, ObUIM CXOOHBIMU, YTO
yKa3bIBaeT Ha OTCYTCTBUE 3HAYUMBIX UBMEHEHMIA YyB-
CTBUTEJIBHOCTU K HUM penenTopoB JII'/XI'Y u cucte-
Mbl OBapUAILHOTO CTEPOUIOTEHE3A B YCJIOBUSIX M1O1aB-
neHus1 cekpeuuu JII' OpramyrpaHoM. B aToii cBsi3u
HY>XKHO OTMETHTb, UTO Yepe3 6 U rmociie 06paboTKI aH-
taronuctoM GnRH B smuHuKax oTMedanach TCHOCH-
UM K TIOBBIIICHUIO SKCIPECCMM TeHa pelenTtopa
JII'/XTY, kak KoMIIeHCaTOpHasl peakliys Ha CHIDKE-
Hue ypoBHs JIT' B KpOBU M HEJOCTATOUHYIO B CBSI3U C
9TUM akTuBauMio JII'-3aBUCUMBIX CUTHAIBHBIX ITyTei
B (OJUTMKYJISIDHBIX KjeTKax. B 1mosjb3y 3Toro cuie-
TEABCTBYET TOT PaKT, yTo MpuMeHeHne X1 BeI3bpIBa-
JIO OBYKpaTHO€ CHIXKEHUE 3Kcrnpeccuu TeHa Lhcgr
(puc. 3). Heobxomumo otMmeTuth, yro XI'Y-uHaynu-
POBaHHOE CHMWXXEHHE 3KCIpeccCUM TIeHa pelernropa
JIT/XTY 6bU10 MOKa3aHO IPYTMMU aBTOpaMU B Do -
KYJISIPHBIX KJIETKaX SIMYHUKOB [7—9], a HaMu paHee B
kietkax Jleitmura ceMeHHUKOB KphIc [11, 25]. Hapsamy
C 3TUM 00pabOTKa KOHTPOJBHBIX KPBIC C MTOMOIIbIO
XT''Y mpuBOoaUiIa K 3HAYMMOMY CHUKEHUIO YpOBHS JIT'
B KpPOBHU, 4TO yKadbiBaeT Ha XI[Y-uHAyLIMpOBaHHOE
MOoJABJICHUE MPOAYKIIMM 3HIOTeHHBIX TOHAAOTPOIM-
HOB.

Hawmu yctanoBieHo, uto TP03 u XI'Y npakTu4yecku
He BJIMSUIM Ha IIPOAYKIIMIO 3CTpaaunoiia, 9To o0yCcIoB-
JIEHO T€M, YTO MMK 3CTPaauojia B XOAe 3CTPaJbHOIO
LMKJIa TIPUXOAUTCS Ha 3aKJIOUMTEIbHYIO CTaauIO OU-
3CTpyca U NePpBYIO MOJIOBUHY (pa3bl IIPO3CTPyCa, a Uc-
clieoBaHNE BKJII0YAJIO BTOPYIO MOJOBUHY (Da3bl IIPO-
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3CTpyca ¢ XapaKTePHbIM LIS HETO TOBBILIEHUEM TIPO-
IYKIIUM TIPOTeCTepPOHa, BbI3bIBAEMOIO aroHUCTaMu
peuentopa JII'/XI'Y, B Tom uuciae sHaoreHHbIM JIT'
[28, 29].

MccnenoBaHue 3KCIPECCUU CTEPOUIOTCHHBIX Te-
HOB IToKa3ao, 4To BBeaecHue TP03 u XI'Y KoHTpOIIb-
HBIM 1 00padboTaHHBIM OpragyTpaHOM KpbICaM CyIIe-
CTBEHHO TIOBBIIIAET B SIMYHUKAX BKCIIPECCUIO TSHOB
Star v Cypl7al, Konupyomux KJItoueBble ISl TIpoTe-
KaHWsl OBapHUaIbHOTO CTEpOUIOreHe3a O6eJIKu — XoJie-
CTepUH-TpaHCTIOpTUpYyOIMii 6emok StAR u murto-
xpom P450c17 (CYP17A1). benok StAR sBnsieTcs om-
HOI U3 OCHOBHBIX MUILIEHEN MIPU CTUMYJISILIMU KJIETOK
TeKU U TpaHyye3bl sudHUKOB JII' 1 XT'Y, 1mMocKoIbKY
MMPOMOTOP TeHa Star CONEPKUT CaliThl CBI3bIBAHUS C
HAM®-3aBUCUMBIMU TPAHCKPUITLIUOHHBIMU (PAKTO-
pamu, B nepByto odepenb CREB, koTopble akTUBUPY-
I0TCSI Yepe3 MOCPeICTBO CUTHAJIBHOTO TIYTH PELIETITOP
JII'/XT'Y—G,-6emok—aneHmIaTINKIa3a—TIPOTeUHKH -
Ha3a A [30]. CormtacHO paHee MOJIydeHHLIM HaMH B
ycaoBusIX in vitro nanHbIM, TP0O3 1 ero cTpyKTypHbIe
aHayorn 4depe3 mocpenctBo peuenrtopa JII/XIT'Y ce-
JIEKTUBHO CTUMYJIMPYIOT aAeHWJIATUMKIa3y U TIOBbI-
1IaI0T BHYTPUKJIETOUHBIN ypoBeHb HTAM®, neiicTBys
nomooHo XI'Y, Ho GoJiee CeIeKTUBHO B OTHOIICHUM
G,-6enok-3aBucuMbix miyreid [31, 32]. BcnenctBue
atoro crnocobHocth TP03 aktuBupoBath TAM®D-3a-
BUCUMBbIE CUTHAJIbHbIE KAacKaAbl SBJSIETCS MPUYUHOM
MOBBIIIEHUS BKCIIPECCUN reHa Star, COoCTaBUMOTO C
TakoBbIM TIpu ucnonb3oBaHuu XI'Y. Tor dakTt, uto
CTUMYIUPYIOLUINK 3(hheKT B sMUHUKAX HE CTOJIb 3HA-
YHUTEJICH, KaK B ciydae Bo3aeiicTeusa TP03 Ha skcripec-
CUIO TeHa Star B TECTUKYJISIPHBIX KJeTkax [17], MoxeTr
ObITb OOYCJIOBJIEH CPABHUTEIBLHO BBICOKUM 0a30BBbIM
YPOBHEM 3KCHPECCUM 3TOTO TeHa Ha CTaluy MO3/IHETO
nmpoactpyca [33].

Hwuroxpom P450c17 coBMemaeT B cebe aKTUBHOCTH
17-ruppokcunassl u 17,20-11a3bl U KaTaau3upyeT pas-
JINYHBIE CTEPOUIOTEHHBIE PEAKIINHY, B 3ABUCUMOCTH OT
da3pl HUKIA, TUIA KIETOK U BUTOBOU NMPUHAIJIEXHO-
ctu opranusMa. OCHOBHBIMU PEaKIUSIMU, KOTOPbIE
KaTaJu3upyloTcs uuToxpoMoM P450cl7, gBasioTcs
npeBpalieHne nperieHonona B 17OH-1miperHeHoI0H 1
Janee B geruapoanuaHapoctepoH (JAI'DA) u npeBpa-
meHue nporecrepoHa B 170OH-niporectepoH u nanee B
aHgpocteHanoH [34]. Heob6xommMo OTMETHTH, UTO B
daze mpoacTpyca sKCHpeccusi U aKTUBHOCTb IIUTOXPO-
Ma P450cl7 cylmecTBeHHO MOBHIIIAIOTCS, YTO OO0Y-
CJIOBJIEHO TTOBBILIIEHUEM CUHTE3a aHIPOT€HOB KJIeTKAa-
Mu Teku [34]. Peryasiuus skcnpeccuu reHa Cypl7al B
KJIeTKaX TeKU OCYILIECTBJSIETCSI B OCHOBHOM uYepes
HAM®-3aBUCUMbIE CUTHAJIbHbBIE ITYTU KaK pe3yabTaT
aktuBaluu peuentopo JII'/XT'Y roHanorponuHamMu,
HO B BTOT MPOLIECC MOTYT OBLITb BOBJIEUYEHBI U ApYyrue
CUTHaJIbHbIE MYTU, B TOM UYMCJIE pealu3yeMble yepes
CTUMYJISILMIO  (hOPOOT-UYyBCTBUTENBHBIX U30(DOpPM
nporenHkrHa3bl C. [Ipu aTom akTuBanus tAMP-3a-
BUCUMBIX ITyTel U MPOTEMHKWHA3bl A MPUBOAUT K T10-
Ne 1
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BBIIIEHUIO 3KcIipeccun reHa Cypl7al, B To BpeMs ak-
TUBaLMs TIPOTeMHKWHa3bl C BBI3bIBACT CHUKEHME
cTumyarpoBaHHOM HAM® skcrnpeccun 3TOro reHa
[34, 35]. CimemyeT OTMETHUTD, 9TO B KJIE€TKAX IPAHYIIE3hI
skcnpeccus reHa Cypl7al cyllieCTBEHHO HUXE U Me-
Hee IoABepXKeHa BIUsHUI0 HAM®-3aBUCUMOTO CUT-
HanuHTa [34]. B Hammmx skcriepuMeHTax CTUMYITHPYIO-
mue 3pdektel TPO3 m XI'Y Ha 3Kcnpeccuio reHa
Cypl7al ObUIM OTYETIMBO BBIPAXEHBI HE TOJIBKO Y
KOHTPOJIbHBIX KMBOTHBIX, HO M Y CAMOK KPBIC, IIPeI-
BapUTEJIbHO 00padboTaHHbIX OprajyTpaHoOM, KOTOpHEIE
B OTCYTCTBHUE CTHUMYJSLIMM aroHUCTaMM pelerTopa
JII'/XTY nmenu KpaitHe HU3KHWI yPOBEHb TeHHOM 3KC-
npeccuu uutoxpoma P450c17 (tabu. 3). C yueToM BBI-
3piBaemMoii  TP03  u30buparenbHOW  CTUMYISILUU
HAM®-cUrHalIMHTa, MOXHO CcHAeNaTh 3aKIloueHUe,
YTO MMEHHO akTuBalusl HAM®P-3aBUCHUMBIX NyTeil B
SIMYHUKAX KPbIC ¢ AepuuToM 3HaoreHHoro JII sBisi-
€TCSI OCHOBHOM IPUYMHOI MOBBHIIIEHUS 3KCIIPECCUN
reHa Cypl7al. OnHako ciegyeT YYUThIBaTb BPEMEH-
HYIO0 IUHAMUKY 3TOTO 3(PdeKTa, IIOCKOIBKY C UCITOIb-
30BaHMEM BECTepPH-OJIOTTUHIA IOKAa3aHO, YTO 4Yepe3
7 autociie BBegeHus XI'Y comepkaHue 0eaKa IIUTOXPO-
ma P450c17 B hoMUKYISIPHBIX KJIETKaX KPBICHI CYIIIe-
CTBEHHO CHILKAJIOCh, YTO MOXHO paccMaTpUBaTh Kak
KOMIIEHCAaTOPHYIO peakliuio, CIEAYIOIIYIO 3a BCILIEC-
KOM CTEPOUTOTeHHOIT aKTUBHOCTH [36].

JloCcTaTOYHO HEOXWMIAHHBIM ObLIO OTCYTCTBUE B
KOHTPOJIbHOI TpyIiIe 3HAaYMMOIO CTUMYJIHUPYIOIIETO
addekra TPO3 u XI'Y Ha skcnpeccuio rena Cypllal,
kogupytouiero nutoxpoM P450scc (CYPI1Al), kara-
JIM3UPYIOIIMI MpeBpallleHue XoJIeCTEpUHA B IpeTrHe-
HoJIoH. C ApyToif CTOPOHEI, Y KphIC ¢ 00paboTkoit Op-
raJlyTpaHOM, Y KOTOPBIX OTMEYad He3HAYUTEeIbHOE
cHKeHue 3Kcrpeccuu reHa Cypllal, cTUMYIUPYIO-
e 3pdhexTs 000MX MCCIeAyEMbIX aTOHUCTOB pelen -
topa JII/XTY OBIM CTAaTUCTUYECKHA 3HAYUMBI
(Tabi. 3). OcHOBBIBasICh Ha JAHHBIX JINTEPATYPhI, UME-
IOTCS OCHOBAHUSI CYUTATh, YTO MPUUMHAMU ITOTO SIB-
JISIFOTCSI CPAaBHUTEIBHO BBICOKUI YPOBEHb 9KCIIPECCUU
reHa Cypllal mn xonudecTBa OejIKa IIMTOXpOMa
P450scc B asze mo3gHero ripoactpyca [37, 38], a Takke
Oojiee MeIJIEHHOE€ B CpaBHEHMU C TeHamMu Star u
Cyp 17a I ctrumynupymoliiee BIUSTHUE aTOHUCTOB pelLierl-
topa JII'/XT'Y Ha skcnipeccuto reHa Cypllal [39]. Tak,
Yy KOHTPOJIBbHBIX KPBIC TTOBBILIIEHHBIM B MPO3CTpyCe
ypoBeHb 3Kcripeccuu reHa Cyp I la I MacKUpyeT CTUMY-
mupyrommme 3¢pdexter TP03 n XI'Y, Ho nmpu HeOONb-
IIIOM CHMXXEHHUM 3TOTO YPOBHS B YCJIOBUSIX AehULIMTA
aHaoreHHoro JII' 3Tu apdekThl HAYMHAIOT BBISIBJISITHCSL.

Apomarta3za (uutoxpoMm P450c19) aBnsieTcss oqHUM
W3 KITIOUYEBBIX (PEPMEHTOB OBApHATLHOIO CTEPOUIOTE-
He3a, KaTaJau3upys MpeBpalleHne aHIPOreHOB B 3CT-
poreHbl. B xone acTpaibHOrO LIMKJIa SKCIIPECcCUsl U aK-
TUBHOCTb apoMaTa3bl CUILHO MEHSIIOTCS, TIpUYEM 13-
MEHEHNE aKTUBHOCTH QepMeHTa “oTcraer” OT
skcnpeccun reHa Cypl9al. Tak, skcropeccusl TreHa
Cyp 19a I makcuMabHa B IMACTPYCe, HEMHOTO CHMXa-
eTcs B IEPBOIi MMOJIOBUHE MPOICTPYyca U pe3KO CHIKA-
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€Tcsl, CTAHOBSICh TIOUYTHU HEOIlpeneisieMoid, B ¢ha3ze 3CT-
pyca, B TO BpeMsl KaK MUK aKTUBHOCTU (hepMeHTa Mpu-
XOJIUTCS Ha TIPO3CTPYC U Jajiee TMOCTENEHHO
CHUXKAETCS 10 HACTYIUJIEHWS (da3bl AUACTpYyCca CIAEAyI0-
mero nukia [40], ¥ 3TO MOJOKUTETLHO KOPPETUPYET C
KOJIMYECTBOM OeJiKa apoMaTtasbl U C KOJTUYECTBOM 3CT-
panuosa B KpOBU B 3TU TTepUOAbI pa3BUTUS (DOJUTMKYIA
[41]. DT U3MEeHEeHMST aKTUBHOCTU TaKXe acCOLMUPO-
BaHHBI ¢ mogbeMoM ypoBHS JII' 1 aktnBanmeii JIT-3aBn-
CUMBIX CUTHAJBHBIX TIyTell B KJIETKaX TpaHyJe3bl U, B
MEHBIIIEH CTeTIeH!, B KileTkKax Teku [41]. Hamu mmoka-
3aHO COIOCTaBMMOE IO BEJUYMHE CTUMYJIUpPYIOlIee
BimsiHue XTI u TPO3 Ha akcnpeccuto reHa Cypl9al,
KaK y KOHTPOJIbHBIX CAMOK KPbIC, TAK 1 Y JKUBOTHBIX C
00paboTkoit OprajayTpaHOM, U 3TO MOBBIIIIEHUE MMOJIO-
KUTEJIbHO KOPPEIUPOBAJIO CO CTEPOUIAOTE€HHOU ak-
TUBHOCTBIO 00oMX aroHucToB peuernropa JII/XT'Y
(puc. 3). UHTepeCcHO OTMETUTh, YTO CTUMYJIUPYIOIIUIA
adpdext XI'Y Ha skcmpeccuio reHa apoMaTtasbl, B OT-
JInyre OT TaKOBOTO Ha aKcnipeccuto reHa Cypl7al, cna-
00 oTimyalicsa ot TakoBoro TP03. Tak, cooTHoIIeHUE
akcrnipeccuii reHa Cypl7al B rpynmnax “Org + hCG” u
“Org + TP” cocraBuiio 1.70, a reHa apomatassl — 0.89.

Takum o6pa3oM, HaMM BIIEpPBBIC IOKa3aHO, 4TO
BBEJICHHE TTOJIOBO3PEIIBIM caMKaM KpbIc TP03, Hu3Ko-
MOJIEKYISIPHOIO aJIJIOCTEPUYSCKOTO arOHMCTa peremn-
topa JII'/XI'1, BbI3bIBAeT y HUX IOBBILICHUE YPOBHS
MIpOrecTepoHa, B pa3IMYHOM CTEIIEH! YCHIMBAET DKC-
IIPECCHIO Psia CTEPOUIOTEHHBIX TEHOB — XOJIECTEpUH-
TpaHcnopTupylomero ©Oenka StAR, muToxpoma
P450c17 m apomata3ssl, 1 3TOT 3(PPEKT MPOSTBISIIC
KaK Yy KOHTPOJILHEIX KPBIC, B IPUCYTCTBUM HOPMAJIb-
Horo 3HporeHHoro JII, Tak u y KpbIc, 00pabOoTaHHBIX
anraronuctoM GnRH, ¢ MOHMXeHHBIM YPOBHEM 3H-
noreHHoro JII. DddexTrr TPO3 ObLIHM COMOCTaBUMBI C
TakoBEIMU XI'Y, MIMpOKO MCITONB3yeMOTro B KIIMHUKE
aKTUBaTOpa OBapUAaJIbHOIO CTEPOMAOreHe3a U MHIYK-
Topa oByassiuu. I1pu 3tom, B otimume ot XI'Y, TPO3
He BBI3BIBAJI OcClabjeHus (pyHKIIMOHUPOBAHUSI KOM-
IMIOHEHTOB TOHAAHOM OCH, Ha YTO YKa3bIBaeT OTCYT-
CTBME €TI0 BIUSHUS Ha ypoBeHb JII' B KpoBU M Ha K-
npeccuio peuentopos JIT' /XTI B asuunukax. UMerorcst
OCHOBaHUSI CYUTATh, YTO Oosiee MSTKasi CTUMYJISIIIMSI
creponporeresa mox nevicrsueM TP03 MoxkeT CHIKaTh
PUCKU pa3BUTUS TUMNEPCTUMYISILIUUA STMYHUKOB, 4YTO
TpeOyeT majpHelmero ucciaenopanus. IloaydeHHBIE
JTaHHbIE CBUIIETEIBCTBYIOT O crtocooHoctu TPO03 cTu-
MYJIMpOBaTh OBapMajbHBI CTEPOUIOTeHE3 Y I0JIO-
BO3PEJIbIX KPBIC 1 O MIEPCIIEKTUBHOCTU pa3pabOTKM Ha
OCHOBE 3TOI'0 COeAUHEHUS JIEKAPCTBEHHBIX (popM IJIst
KOHTPOJIMPYEMOI MHAYKIIMU OBYJISIIIUU.

NCTOYHUKUN PMHAHCHUPOBAHUA

Pa6ota BeinosiHeHa 1Ipu noaaepxkke Poccuiickoro Hayu-
Horo ¢onma (mpoekt Ne 19-75-20122).
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EFFECT OF DIFFERENT LUTEINIZING HORMONE RECEPTOR
AGONISTS ON OVARIAN STEROIDOGENESIS
IN MATURE FEMALE RATS

A. A. Bakhtyukov’, K. V. Derkach?, E. A. Fokina“, 1. A. Lebedev?,
V. N. Sorokoumov?, L. V. Bayunova ¢, and A. O. Shpakov**

4 Sechenov Institute of Evolutionary Physiology and Biochemistry, Russian Academy of Sciences, St. Petersburg, Russia

b Institute of Chemistry, St. Petersburg State University, St. Petersburg, Russia
*e-mail: alex_shpakov@list.ru

In clinical practice, ovarian steroidogenesis is stimulated and ovulation is induced using such gonadotropin
preparations as human chorionic gonadotropin (hCG) and luteinizing hormone (LH) which, however, have a
number of side effects, including a reduction in ovarian sensitivity to endogenous LH and ovarian hyperstimu-
lation syndrome. An alternative to hCG and LH could be allosteric LH/hCG receptor agonists, including the
thieno-[2,3-d]-pyrimidine derivative TP03 developed in our laboratory. This work was aimed to study the effect
of TP03 (40 pug/kg, i.p.) versus hCG (30 IU/rat, s.c.) on ovarian steroidogenesis in mature female rats in the late
proestrus phase, including those treated with the gonadotropin releasing hormone (GnRH) antagonist Orgalu-
tran (100 pg/kg, s.c., 3 h before TP03 or hCG administration). Estradiol, progesterone and LH levels were mea-
sured in the blood, while expression levels of the steroidogenesis-related genes Star, Cyp1lal, Hsd3b, Cypl7al,
Hsd17b, Cyp19al and LH/hCG receptor gene Lhcgr were assessed in the ovaries. Three hours after administra-
tion, TP03 and hCG increased blood progesterone levels and stimulated the expression of genes encoding the
cholesterol-transporting protein StAR, cytochrome P450c17 and aromatase (cytochrome P450c19), with this ef-
fects detected both in control rats with normal LH levels and in Orgalutran-treated rats with reduced LH levels.
The effects of TP03 were comparable to those of hCG, but in contrast to hCG, TP03 did not reduce the activity
of the hypothalamic—pituitary—gonadal axis, as indicated by the lack of its influence on blood LH levels and
ovarian expression of LH/hCG receptors. Our data indicate the ability of TP03 to effectively stimulate ovarian
steroidogenesis, as well as good prospects for the development of TP03-based drugs for controlled ovulation in-
duction.

Keywords: allosteric agonist, ovarian steroidogenesis, luteinizing hormone receptor, human chorionic gonado-
tropin, mature rats, progesterone, cytochrome P450c17
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