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Momusayua u yens. llpomecc OBYJSAIWH, BKIIOYAIOMIMKA pa3pblB (OJUIHKYIA H
BEICBOOOKIICHHE SHIIEKIIETKH, pealu3yeTcs IyTEM MOIIHOTO BhIOpOca THIO(HU30M
moTtenHusupymomero ropmona (JII'), kotopsiii Bo3neiicTByeT Ha crieliuUIHbIE K HEMY
peuenTopsl B QOJUIMKYIISPHBIX KIETKaX SMYHUKOB. [Ipy MpoBeIcHNU BCIIOMOTaTeIbHBIX
PENPONYKTUBHBIX TEXHOJIOTHH B KAYECTBE MHIYKTOPA OBYIISLIUU OOBIYHO HCIIOJIB3YIOT
XOpPHOHUYECKHH roHagoTponuH yenoseka (XI'H). OgHako oH XapakTepusyeTcs psioM
Cepbe3HBIX MOOOYHBIX 3(P(EKTOB, Cpead KOTOPBHIX CHIKEHHE YyBCTBUTEIHHOCTU
SUYHUKOB K 3HAOTeHHOMY JII', BBICOKHME PUCKU pa3BUTHS CHHAPOMA FHIIEPCTUMYJISALUH
An9HUKOB [1,2]. B cBA3M ¢ 3TUM BenmeTcs IOHMCK aJbTEPHATHBHBIX HHIYKTOPOB
OBYJIALIUM, ¥ OOJBIIONW MHTEPEC 3/1€Ch MPEACTABISIIOT HU3KOMOJIEKYIISIPHBIE arOHHCTHI
penenrropa JII' (JII'P), xoTopble CBA3BIBAIOTCA C QIOCTEPHUYECKUM CaNTOM,
PAacIoioKEHHBIM BHYTPH TPAHCMEMOPAHHOTO JOMEHA, B TO BPEMsI KaK TOHAJOTPOIHMHEI
B3aUMOJICUCTBYIOT C BHEKJIETOUHBIM caiitoM [3]. Hamu paspabotanst aronuctsl JII'P,
npou3BoiHbIe THeHO[2,3-d]-mupumuanHa, Kotopeie aktuBupyroT JITP 1 ero kackasi.
HaubGonee axTuBHBIME cpemu HuX sBisiOoTcs [P3 m TP4, koTOphle MOBBIIIAIOT
MPOAYKIIMIO TECTOCTEPOHA Y CAMIIOB KPBIC, a TAKXKe YCUIMBAIOT CHHTE3 MpOrecTepoHa
Y BBI3BIBAIOT OBYJISIMIO y caMOK KpbIC [4]. IlockonbKy OHOM 13 BO3MOXKHBIX CTpaTeTruit
JUI UHAYKIUHM OBYJISIIMHA MOJKET CIYXHTh KOoMOWHHpoBaHHOe npumeneHune XIY u
HU3KOMOJIEKYJIApHBIX aroHUCToB JII'P, To akTyanpHON 3amadeil ABIAETCS OLEHKA UX
3¢ (EeKTUBHOCTH NMPU COBMECTHOM BBejicHMU. Llenbro paboThl OBUIO CPaBHHUTEIBHOE
nzyuyenne 3¢ dexros XI'1 u TP3 Ha mpoAyKIHIO IPOrecTepOHa U UHIYKIUIO OBYJISLIUN
Y HENOJIOBO3PEJIbIX CaMOK KPBIC IIPH Pa3AeIbHOM U COBMECTHOM BBEJICHHH.

Mamepuanvt u memoOul: B onbiTax UCTIONB30BaIM CaMOK Kpbic Bucrap Bo3pacra 22-24
JIHS, DKCIIEPUMEHTHI OCYLIECTBIISUIM B COOTBETCTBHHM C TPeOOBAHHUAMU IDTHYECKOTO
komurera UDDB PAH (nporokon Ne 4-1/2023 ot 25 ampesnst 2023 r.). st CTUMY SN
¢dokyaoreHe3a ucnonb3oBann dommumar (n/x, 15 ME/kpeicy) («Mocarporeny,
Poccus). Uepes 48 41 nocnie 06padbotku DorMaroM BBOAUIA WHAYKTOPHI OBYJISIIIAN —
TP3 (8/6, 25 mr/kr), XI'U (1/x, 10 ME/kpricy) u coBmectHo TP3 u XI'U B Tex xe qo3ax.
Yepes 8, 16 wu 24 u nocne BBeaenus 1P3, XI'Y wimm TP3+XI'Y y kpeic 3abupanu
BJIATAIMINHBIE Ma3KW JJIsi MUKpOCKONHMH. Uepe3 ykazaHHbIE BPEMEHHbIE HHTEPBAIIBI
KpBIC aHecTe3upoBanu xijopanruaparom (400 Mr/kr), JeKanmuTHpOBaIW, 3a0upanu
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SUYHUKH, OLICHUBAIIM KOJIUYECTBO (POJUTUKYJIIOB H JKEITHIX TEJI K U3MEPSUIN SKCIPECCHIO
LEJIeBBIX TEHOB. M3 mIelHBIX BeH 3a0upanu KpoBb MAJSl OIpeIeNieHHs YpPOBHS
nporecrepona. MccmemoBamm 10 tpymm kpeic (Bo Bcex N = 5): kouTpomb (K),
obpabotannbplii @ouMMaroM ¥ TONYYaBIIMKA PAacTBOPUTENM TpPENaparoB, U
SKCIEpUMEHTANIbHBIE TPYIIBI, KOTOpble udepe3 48 4 mocne BBeneHuss Donmmara
ob6pabareBasi TP3, XI'Y wm TP3+XI'Y n nekanutupoBain uepes 8, 16 u 24 1 mocie
BBegieHust TP3 (T8, T16, T24), XT'U (I'8, I'16, I'24) wmu TP3+XTY (T8, TI'16, TT'24).
Mopdonornyeckuii aHanu3 SMYHUKOB OCYIICCTBISUTH, Kak omucaHo panee [4]. Ha
cpe3ax MOACYUTHIBAIM KOJIWYECTBO MPEJOBYISTOPHBIX (OJUIMKYIIOB U KEATHIX Tell, 10
KOTOPBIM OIICHUBAITM YUCIIO OBYJIMUPOBABIIUX (HOJUIMKYIOB. YPOBEHb MPOTeCTEPOHA B
KpOBHU ompeernsuin ¢ nomouipio Habopa «lIporecrepon-UDA» («XEMA», Poccus).
RT-ITLIP ocymiectsisutu ¢ momoribsio Applied Biosystems 7500 RT-PCR System («Life
Technologies», CIIIA). Dkcnpeccuto renos Lhr, Star, Adamts-1 u Mt-1, koaupyromux
JIT'P, xonectepun-TpancnopTupyronuii 6eok StAR, Metamtonporennazy ADAMTS-1
M MeTaUTOTHOHEHH-1, paccunThiBann Meroaom delta-delta-Ci, ncrmonb3ys reHsr akTHHA
B (Actb) u 18S-rRNA, kak pedepeHcHbie. CTaTUCTUUSCKHI aHAIM3 MPOBOJIUIIH,
ucronb3ys nporpammy «Microsoft Office Excel 2007» (CIHA), u nupencrapisum
pe3ynbTaThl, kak M+SEM. HopManbHOCTH pacnpeneicHus OLEHUBAIHM C IOMOIIBIO
kpurepus Hlanupo-Yunka. 3naunmbiMu cuntanu pasnaaus npu p < 0.05.
Pesynomamer: Yepes 8 u mocne BBeneHuss XI'Y u TP3 pasmensHO M coBMecTHO B
SIMYHUAKAX KPbIC OTMEYAIH TOBBINICHNE KOJUYECTBA MPEOBYIATOPHBIX (OJUIUKYIIOB U
YpPOBHS TIpOTeCTEpOHa B KPOBH, MPUYEM YPOBEHb IporectepoHa B rpymme TI'8 Obut
BhIIIIe, 9eM B rpymmnax ['8 u T8 (Tabm. 1).

Taoauuna 1. KommyecTBO TPEeTHYHBIX M NPENOBYIATOPHBIX (DOJUTHKYJIOB M JKEITBIX TEJ B
SUYHHUKAX M KOHLICHTPAIMS MPOreCTepPOHA B KPOBU Y CAMOK KpBIC, 00paboTaHHbIX Doymmmarom
u gepes 48 u namykTopamu oBysin — XY, TP3 mwm XT'Y+TP3

I'pynna Tperuunsie IIpenoBynaTopHble XKenroe Teno, IIporecreposn,
KpBIC (OJUTHKYIIBL, IUT. (hOJTHKYNBI, IIT. LIT. HMOJIB/ T
K 33.5(27.5;54.8) | 2.0(1.8;3.2) 0.0 (0.0; 0.0) 9.1(5.4;15.3)
I'8 31.5(27.0; 40.8) | 14.0(8.5; 20.2)* 0.0 (0.0; 0.0) 47.7 (32.3; 66.4)®
I'ié6 25.0(19.8; 34.5) | 1.5(0.8;3.0) 2.5(2.0;3.3)* | 18.4(14.2;27.2)
124 37.5(24.8;44.2) |10.0(0.0;1.2) 5.5 (3.0; 6.3)* | 6.7 (6.0;9.9)°
T8 30.5(25.8; 45.0) | 11.5(10.5; 13.5)* 0.0 (0.0; 0.0) 25.2 (15.4; 29.6)°
T16 23.0(21.2;25.8) | 1.5(0.8;3.0) 3.0(2.0; 3.5)* | 18.7(13.0; 27.1)
T24 35.0 (27.2; 44.0) | 0.0 (0.0; 1.0)* 4.5(2.8;6.3)* | 6.2(4.0;9.5°"
TI'8 18.0 (14.8;26.8) | 8.5(5.8; 12.2) 0.0 (0.0; 0.0) 84.3 (63.5; 88.6)*
TT'16 15.5 (12.5; 20.0)* | 2.0 (1.0; 2.2) 5.0 (3.8; 7.0)* | 25.8 (18.9; 28.6)
1124 25.5(19.2;47.5) | 3.0(1.0;4.5) 5.5(3.5; 6.3)* | 19.2(17.2;28.9)

Ipumeuanue. Paznuuus 3HaUMMBL: ® — 10 cpaBHenuto ¢ K, ° — nipu cpaprenuu rpynn I'S wiu T8
¢ rpynmnoi TI'8, I'16 nnu T16 ¢ TT'16, I'24 wnu T24 ¢ TI'24 npu p<0.05.

Uepes 16 u 24 4 B rpymnmax, oopadoranusix X1 u TP3 pasnenpHO v COBMECTHO, YMCIIO
MPEIOBYISTOPHBIX (HOJUIMKYIOB CHHKAJIOCH, YTO COMIPOBOXKAAIOCH CHIYKEHUEM YPOBHS
nporectepoHa (tadm. 1). OueHka 3KCpeccnn OBapHaAIbHBIX TEHOB IMOKa3aia, 9YTo Yepes3
8 1 mocie o6pabotku XI'Y unm TP3 yposens MPHK JII'P noBbImancs, B TO BpeMst Kak
B rpymnne TI'8 artoro He mpoucxonmno (tadmn. 2). Yepes 16 u B rpynmnax I'l16 u TI'16
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sKkcrpeccus reHa Lhr cHmkazack HiKe ee ypOBHS B KOHTpoJie, B rpymme T16 ona ot
KOHTpOJNsl He oTnuyanack. Yeped 24 4 skcmpeccus reHa Lhr BoccranaBnuBanace,
Haunbonee oryeTiuBO B rpymme TI'24. Dkcnpeccust reHa Star, KOTUPYOMEero KIrueBon
crepougorentsiii 0emok StAR, u rena Metaonporendassl ADAMTS-1, BaxkHeitiero
MapKepa HadaJbHBIX CTaJWd MHIYKIMH OBYJISAIMH, ObUTA MaKCUMAJIBHOHN uepe3 8 4,
nprdeM B rpynne TI'8 ona Opina Beimie, ueMm B rpynmax ['8 u T8, a 3atem ¢ pasnnaHOi
MHTEHCHUBHOCTBIO CHIDKaidach (tabn. 2). OOparHas KapTWHA OTMedYajach IS
AKCIPECCUN TeHA METANIOTHOHEHHA- 1, Mapkepa GOpPMUPOBAHUS KENTHIX TEN, KOTOpas
ObL1a MakcuMalibHa yepe3 24 4 mocie 00paboTKH.

Ta6smma 2. Dxcnpeccus reros, koaupyromux JIFP (Lhr), 6enox StAR (Star),
mertamtonporentasy ADAMTS-1 (Adamts-1) u meramnotronenH-1 (Mt-1) B suuHHKaX caMOK
KpbIc, 00paboTaHHBIX DOTHMAroM U HHIYKTOPAaMHU OBYJISIIIUH

I'pymma Lhr, Star, Adamts-1, Mt-1,
KpBIC OTH €1. OTH €1I. OTH €1I. OTH €1.

K 0.96 1.17 1.01 0.98

(0.86; 1.21) (0.84; 1.22) (0.76; 1.28) (0.82; 1.27)
r3 3.62 13.63 7.83 1.48

(2.52; 4.54)® (10.82; 15.41)® (5.42; 10.58)* (0.99; 2.41)
ri6 0.28 12.05 2.81 5.10

(0.15; 0.40)* (10.86; 14.86)° (1.97; 3.98)* (4.12; 6.70)
r24 0.45 9.75 2.55 7.99

(0.36; 0.68) (7.82; 11.39)* (2.38; 3.52) (6.54; 8.55)*
T8 3.15 11.46 6.73 1.53

(2.27;3.80)® (9.18; 14.68)® (5.02; 7.66)® (1.16; 2.55)
T16 0.84 5.86 2.42 3.71

(0.42; 1.45) (2.39; 9.00)* (2.30; 2.89)* (2.52; 4.55)?
T24 1.29 3.19 3.14 4.97

(0.85; 2.68) (2.38; 4.42)* (2.00; 3.37) (3.40; 5.99)*
T8 1.40 20.23 16.34 1.84

(1.17;1.48) (19.26; 22.42)* (12.63; 29.97)? (1.28; 2.95)
TI'16 0.40 11.57 1.98 5.86

(0.14; 0.61)* (10.16; 13.62)* (1.78; 3.06)* (3.81;7.02)
Tr24 131 7.18 3.68 7.54

(0.86; 1.56) (5.59; 8.68)* (2.81; 4.13)* (5.08; 9.41)*

Ipumeuanue. O603HAUCHNS 3HAYUMOCTH PA3IUIHHI T€ K€, 4TO U B TaduI. 1.

Brigoowi: XIT'U u pa3paboTaHHBI HAMH HU3KOMOJIEKYISIpHBIH aiutoctepuyeckuii JITP-
aroHucT TP3 Kak [0 OTAEIBHOCTH, TaK W COBMECTHO BBI3BIBAIM OBYJSLMIO Y
HEMOJIOBO3PENBIX CaMOK KpPBIC, CTUMYJIUPOBAIM Yy HHUX HPOAYKIHIO IPOrecTepoHa,
MOBBIIIAIN SKCHPECCHIO TEHOB, BOBJICUYEHHBIX B OBapHAIBHBIA CTEPOHMJOTCHE3 H
nHAYKOUo oByisnuu. [Ipu aToM koMOuHanus npenapaToB Obuta 6onee 3hdeKTHBHOM
B OTHOLIGHMHM CTUMYJISIIMM CHHTE3a IIPOreCTEpOHA W  SKCIPECCHH T'€HOB
crepouyiorenHoro Oenka StAR wu  meramonporenHassl  ADAMTS-1, wmapkepa
OBYJISILIMH, YTO OBIJIO ACCOLMHUPOBAHO C 0ojiee OBICTPHIM OOPAa30BAaHHMEM JKENTHIX TEl.
Tewm cambiM, ipu coBMecTHOM BBeZieHUH X1 U n TP3 ux akTMBHOCTB, KaK HHAYKTOPOB
OBYJISALINH, TIOBBIIIACTCS, U 3TOT (PEHOMEH HYXKJIAeTCs B IANbHEHIIIEM N3yUeHHH.
Qunancuposanue. ViccnenoBaHnue mnojjiepxkaHo rpaHTom Poccuiickoro HaydHoro
donna (mpoekt Ne 19-75-20122).
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Motivation and Purpose: The process of ovulation, which includes rupture of the follicle
and release of the egg, is realized by the significant release of luteinizing hormone (LH)
by the pituitary, which acts on its specific receptors in the follicular cells of the ovaries.
When carrying out assisted reproductive technologies, human chorionic gonadotropin
(hCG) is usually used as ovulation inducers. However, it is characterized by a number
of serious side effects, including a decrease in the sensitivity of the ovaries to
endogenous LH and a high risk of ovarian hyperstimulation syndrome [1,2]. In this
regard, the search for alternative ovulation inducers is underway, and much interest is
focused on low-molecular-weight LH receptor (LHR) agonists, which bind to an
allosteric site located within the transmembrane domain, while gonadotropins interact
with the extracellular site [3]. We have developed LHR agonists, thieno[2,3-d]-
pyrimidine derivatives, which activate LHR and its cascades. The most active among
them are TP3 and TP4, which increase testosterone production in male rats, and enhance
progesterone synthesis and induce ovulation in female rats [4]. Since one of the possible
strategies for inducing ovulation may be the combined use of hCG and low-molecular-
weight LHR agonists, an urgent task is to assess their effectiveness when administered
together. The purpose of the work was a comparative study of the effects of hCG and
TP3 on progesterone production and ovulation induction in immature female rats when
administered separately and together.

Materials and methods: Female Wistar rats aged 22-24 days were used in the
experiments. The experiments were carried out in accordance with the requirements of
the Ethics Committee of the IEPhB RAS (protocol No. 4-1/2023 of April 25, 2023). To
stimulate folliculogenesis, Follimag (s.c., 15 IU/rat) (“Mosagrogen”, Russia) was used.
48 hours after treatment with Follimag, ovulation inducers were administered: TP3 (i.p.,
25 mg/kg), hCG (s.c., 10 1U/rat) and together TP3 and hCG in the same doses. At 8, 16,
or 24 h after administration of TP3, hCG, or TP3+hCG, vaginal smears were collected
from rats for microscopy. At the indicated time intervals, rats were anesthetized with
chloral hydrate (400 mg/kg), decapitated, ovaries were harvested, follicles and corpus
luteum numbers were assessed, and the expression of target genes was measured. Blood
samples were collected from the neck veins to determine progesterone levels. We studied
10 groups of rats (all n = 5): control (C), treated with Follimag and receiving drug
solvents, and the experimental groups, which 48 h after administration of Follimag were
treated with TP3, hCG or TP3+hCG and decapitated after 8, 16 and 24 h after
administration of TP3 (T8, T16, T24), hCG (G8, G16, G24) or TP3+hCG (TG8, TG16,
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TG24). Morphological analysis of the ovaries was carried out as described previously
[4]. On the sections, the number of preovulatory follicles and corpus luteum was
counted, from which the number of ovulated follicles was estimated. The level of
progesterone in the blood was determined using the Progesterone-ELISA kit
(“CHEMA”, Russia). RT-PCR was performed using an Applied Biosystems 7500 RT-
PCR System (“Life Technologies”, USA). The expression of the Lhr, Star, Adamts-1
and Mt-1 genes encoding LHR, cholesterol transporting protein StAR, metalloproteinase
ADAMTS-1 and metallothionein-1 was calculated by the delta-delta-Ct method, using
actin B (Actb) and 18S-rRNA genes as reference genes. Statistical analysis was carried
out using “Microsoft Office Excel 2007” (USA), and the results were presented as
M=SEM. Normality of distribution was assessed using the Shapiro-Wilk test.
Differences were considered as significant at p < 0.05.

Results: 8 hours after the administration of hCG and TP3 separately and together, an
increase in the number of preovulatory follicles and the level of progesterone in the blood
was shown in the ovaries of rats, and the level of progesterone in the TG8 group was
higher than in the G8 and T8 groups (Table 1). After 16 and 24 hours, in the groups
treated with hCG and TP3 separately and together, the number of preovulatory follicles
decreased, which was accompanied by a decrease in progesterone levels (Table 1).

Table 1. The number of tertiary and preovulatory follicles and corpus luteum in the ovaries and
the concentration of progesterone in the blood in female rats treated with Follimag and after
48 hours with ovulation inducers - hCG, TP3 or hCG+TP3

Rat Tertiary follicles, Preovulatory Corpus luteum, Progesterone,
group units follicles, units units nmol/|
C 33.5 (27.5; 54.8) 2.0(1.8;3.2) 0.0 (0.0; 0.0) 9.1 (5.4; 15.3)
G8 31.5 (27.0; 40.8) 14.0 (8.5; 20.2)? 0.0 (0.0; 0.0) 47.7 (32.3; 66.4)®
G16 | 25.0(19.8; 34.5) 1.5(0.8; 3.0) 2.5 (2.0; 3.3) 18.4 (14.2; 27.2)
G24 | 37.5(24.8; 44.2) 0.0 (0.0; 1.2) 5.5 (3.0; 6.3)? 6.7 (6.0; 9.9)°
T8 30.5 (25.8; 45.0) 11.5(10.5; 13.5)2 0.0 (0.0; 0.0) 25.2 (15.4; 29.6)°
T16 | 23.0(21.2; 25.8) 1.5(0.8; 3.0) 3.0 (2.0; 3.5)? 18.7 (13.0; 27.1)
T24 | 35.0 (27.2; 44.0) 0.0 (0.0; 1.0)*® 4.5 (2.8; 6.3)2 6.2 (4.0; 9.5)°
TG8 | 18.0(14.8; 26.8) 8.5(5.8; 12.2)* 0.0 (0.0; 0.0) 84.3 (63.5; 88.6)?
TG16 | 15.5 (12.5; 20.0)* 2.0(1.0;2.2) 5.0 (3.8; 7.0)? 25.8 (18.9; 28.6)
TG24 | 25.5 (19.2; 47.5) 3.0(1.0; 4.5) 5.5 (3.5; 6.3)? 19.2 (17.2; 28.9)

Note. The differences are significant: * — compared with C, ® — when comparing groups G8 or T8
with group TG8, G16 or T16 with TG16, and G24 or T24 with TG24 at p<0.05.

Assessment of ovarian gene expression showed that 8 hours after treatment with hCG or
TP3, the level of LHR mRNA increased, while this did not happen in the TG8 group
(Table 2). After 16 hours, in the T16 and TG16 groups, the expression of the Lhr gene
decreased below its level in the control, and in the T16 group it did not differ from the
control. After 24 hours, Lhr gene expression was restored, most pronounced in the TG24
group. Expression of the Star gene, encoding the key steroidogenic protein StAR, and
the metalloproteinase gene ADAMTS-1, the most important marker of the initial stages
of ovulation induction, was maximum after 8 hours, and in the TG8 group it was higher
than in the G8 and T8 groups, and then with varying intensity decreased (Table 2). The
opposite pattern was observed for the expression of the metallothionein-1 gene, a marker
of corpus luteum formation, which was maximum 24 hours after treatment.
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Table 2. Expression of genes encoding LHR (Lhr), StAR protein (Star), metalloproteinase
ADAMTS-1 (Adamts-1) and metallothionein-1 (Mt-1) in the ovaries of female rats treated with
Follimag and ovulation inducers

Rat Lhr, Star, Adamts-1, Mt-1,
group arb.units arb.units arb.units arb.units
C 0.96 1.17 1.01 0.98
(0.86; 1.21) (0.84;1.22) (0.76; 1.28) (0.82; 1.27)
G8 3.62 13.63 7.83 1.48
(2.52; 4.54)® (10.82; 15.41)® (5.42; 10.58)® (0.99; 2.41)
G16 0.28 12.05 2.81 5.10
(0.15; 0.40)? (10.86; 14.86)? (1.97; 3.98)? (4.12; 6.70)*
G24 0.45 9.75 2.55 7.99
(0.36; 0.68) (7.82; 11.39)? (2.38; 3.52)? (6.54; 8.55)*
T8 3.15 11.46 6.73 1.53
(2.27; 3.80)® (9.18; 14.68)® (5.02; 7.66)® (1.16; 2.55)
T16 0.84 5.86 242 3.71
(0.42; 1.45) (2.39; 9.00)? (2.30; 2.89)? (2.52; 4.55)?
T24 1.29 3.19 3.14 4.97
(0.85; 2.68) (2.38; 4.42)® (2.00; 3.37) (3.40; 5.99)2
TG8 1.40 20.23 16.34 1.84
(1.17; 1.48) (19.26; 22.42)* (12.63; 29.97)* (1.28; 2.95)
TG16 0.40 11.57 1.98 5.86
(0.14; 0.61)? (10.16; 13.62)* (1.78; 3.06)* (3.81;7.02)2
TG24 1.31 7.18 3.68 7.54
(0.86; 1.56) (5.59; 8.68)2 (2.81; 4.13)2 (5.08; 9.41)2

Note. The designations for the significance of differences are the same as in Table 1.

Conclusion: hCG and the low-molecular-weight allosteric LHR agonist TP3, which we
developed, both individually and together, induced ovulation in immature female rats,
stimulated progesterone production, and increased the expression of genes involved in
ovarian steroidogenesis and ovulation induction. Moreover, the combination of drugs
was more effective in stimulating the synthesis of progesterone and the expression of the
genes for the steroidogenic protein StAR and metalloproteinase ADAMTS-1, an
ovulation marker, which was associated with more rapid formation of the corpus luteum.
Thus, with the joint administration of hCG and TP3, their activity as ovulation inducers
increases, and this phenomenon requires further study.
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