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CTUMYJIALINA OBYJIAIINN Y HEITOJTOBO3PEJIBIX CAMOK KPbBIC

C IIOMOIIBIO OPTOCTEPUYECKOI'O 1 AJINTIOCTEPUYECKOI'O
ATOHUNUCTOB PELEIITOPA JIIOTEMHU3NPYIOLIEI'O TOPMOHA
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XopHOHMYECKNI TOHanOoTponuH 4yeaoBeka (XI'Y) u moTtenHusnpyomunii ropMoH (JIT') mmpoko ncnoiab3y-
JOTCS TSI JIeYEHUS PETPOJYKTUBHBIX PACCTPONUCTB U MPU KOHTPOJIMPYEMOUN MHAYKIIMU OBYJISILIUU, HO UX
MPUMEHEHUE OrpaHUYMBAETCs MOOOYHBIMU (P ekTamMu. AJTbTepHATUBOM MOTYT CTaTh ajUIOCTEPUUYECKUE
aroHuctsl peuenrtopa JIT/XTY, B ToM unciie pa3paboTaHHbIM HaMu TUeHO[2,3-d]TueHonupumunud TPO3.
[Tokazano, uro TP03 (50 Mr/Kpsicy, B/6) IIp1 BBEIEHUM HETIOJIOBO3PEJIbIM CaMKaM KpbIC, 00paboTaHHBIM
3a 48 4y 10 3TOoro MoJUIMMaroM, MOBLIIIACT Y HUX YPOBEHbB IIporecTepoHa (MakCMMyM uepes 8 4 rmocie 00-
pabOTKM) M BBI3BIBAET OBYJISILIVIO, HA YTO YKA3bIBaeT IMOsIBJICHUE Yepe3 24 4 XKeaThIX T (8.6 = 0.5 Ha auy-
HuK). 1o cBoeit aktuBHOCTH TP03 conmoctaBum ¢ XI'Y, xots aeiictByet 6oJiee Msrko. B ormmune ot XI'Y,
OH HE MPUBOAUT K IMOBBILICHUIO B IMYHUKAX 3KCIIpeccuM (hakTopa pocTa SHIOTEIUSI COCYI0B, KOTOPHIi
CIIOCOOEH BhI3BaTh CUHAPOM TMIIEPCTUMYJISIIUMY IMYHUKOB. TakuMm o6pazom, TPO3 sBisieTcst mepcreKTuB-
HBIM TIperapaToM, Kak MHIYKTOP OBYJISILIUU U CTUMYJISITOP OBapUaJIbHOTO CTEPOUIOTEHE3A.

Karouesuvie crosa: MHAYKINWA OBYJIALIUN, OBapHaHbeIﬁ CTEPONAOTCHEI, HCITOJIOBO3PEJIbIE CAMKHW, TUCHOITH -

PUMUIVH, JUTOCTEPUYECKUI arTOHUCT, XOPUOHUYECKU I TOHAAOTPOTIUH, JTIOTEMHU3UPYIOIINI TOPMOH
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Pa3paboTka 3¢pPeKTUBHBIX CTpaTeTuii O KOH-
TPOIUPYEMO MHAYKIIMW OBYJISIIMHM, B TOM YMCIIE
MPU BCIIOMOTaTeIbHBIX PENPOAYKTUBHBIX TEXHOJIO-
TUsIX, SIBJISIETCSI aKTyaJbHOM 3adavyeil COBpeMEHHOI
SHIOKPUHOJIOTUM U PEMPOAYKTUBHON MeaUIIMHbBI. B
HacToslllee BpeMsl Uil 3TOro MCMOb3YIOT Mpernapa-
Thl TOHAAOTPOIMHOB — MOYEBOTO U PEKOMOUHAHT-
HOTO XOPUOHUYECKOTO TOHAJOTPOIIMHA YeJoBeKa
(XI'Y) m peKOMOMHAHTHOTO IIOTEMHU3UPYIOIIETO
ropmoHa (JII'), Ho OHU MPUMEHSIIOTCS] B CPaBHUTEb-
HO BBICOKMX J103aX, U 3TO MPUBOAUT K FMIIEPaKTUBA-
1 oBapuajabHoro perenrtopa JII'/XI™ u ycunubaet
9KCIIpeccuio (akTopa pocTa 3IHIOTENUS COCYIOB
(VEGF), uTo MOXeT cTaTh MPUYMHON CUHIPOMA T'M-
nepctumysiuun smdHukoB (CIS) [1]. Hapsioy c
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9TUM, TOHAJIOTPONUHBLI 00JaNalOT HU3KOU CHelu-
(UYHOCTHIO MO OTHOIIEHUIO K BHYTPUKIETOYHBIM
KackajgaM B KJIETKax-MUIIEHSIX, YTO OOYCJIOBJIEHO
B3aMMOENCTBUEM aKTUBUPOBAHHOTO TOPMOHOM pe-
nenrtopa JII'/XT'Y ¢ pasnmuyHBIMUA TUIIAMU TeTepO-
tpuMepHbIX G-6enkoB (Gg, Gy ) U B-appecTHOB
[2, 3]. MHorue nodouHbie 3hdEKTH hapMaKOJIOTU-
yeckux npenapatoB JII' u XI'Y oOyciaoBIeHbl TEM,
YTO MaTTepH UX N-DIMKO3UJIMPOBAHUS OTIUYAETCS
OT TaKOBOTO Yy MPUPOAHBIX TOPMOHOB [4]. BaxkHo OT-
METUTh, UTO N-TJIMKO3WJIMPOBAHUE HE TOJBKO BIIUSI-
eT Ha a(p(MHHOCTb TOHAIOTPONMHOB K PELIENTOPY,
HO U UTpaeT ONpPEAeISIONIYIO POJib B UX 3P deKTop-
HOM crienuuyHOoCTH |3, 4].

Bce BhIIeckazaHHoOe TpebOyeT pa3pabOTKU ajlb-
TepPHATUBHBIX MOAXOIOB [JIsl UHAYKIIUU OBYJISILIUU, U
OoJbIINE OXXKUAAHUS 3[I€Ch CBSI3BIBAIOT C AJUIOCTEPU-
yecKrMMU peryisitopamu peuentopa JII'/ XTI, B Tom
YUCJIE C TIPOU3BOIHBIMU THEHO[2,3-d]|-TupuMuInHa
[5, 6]. Hamu panHee GbutM pa3paboTaHbl U M3YYEHBI
nBa TUeHOo|[2,3-d]-MUpUMUANHOBBIX TMPOU3BOIHBIX
TPO03 u TP04, HaneneHHbIE CBOIICTBAMM IMOJIHBIX aJl-
JlocTepruueckux aroHuctoB perenropa JII'/ XTI, ko-
TOpbIE MPU BBEACHUM caMllaM KPbIC C aHIPOTeHHbBIM
JnedumnTOM, BBI3BAHHBIM CTAPEHUEM WJIM CaXapHbIM
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Ta6muna 1. YaoenbHast Macca SMIHUKOB, YMCIIO TIPEIOBYISITOPHBIX (DOJUIMKYJIOB M KEJITBIX TeJI Y HEIIOJIOBO3PEJIBIX CAMOK
KPBIC TTOC/Ie UHAYKIMU OBYJIILIMM ¢ ToMolbio TPO3 unu XTI

KomuecTBO XenThIX Tel
y,I[EJ'[bHaSI Macca AMYHUKOB, KonuuectBo IIpEaOBYJIA-TOPHbBIX
I'pymma (oBynupoBaBIIMX (OJUIMKYIIOB),
%* GbOJITUKYIOB, HIT./TUIHUK
1IIT./TUYHUK

K 0.020 £ 0.002 Her Her

@ 0.046 % 0.004 2 1.0+0.5 Her

OT-4 0.042 £ 0.002 2 1.8+ 0.4 Her

OT-8 0.037 +0.002 2 2.840.6 Her

®T-16 0.065 % 0.006 *° 56+09 Her

dT-24 0.054 + 0.003 2 1.4 £0.7 8.6x+0.5

oT-4 0.066 £ 0.005 24405 Her

dr-8 0.059 £0.0102 32+04 Her

dr-16 0.078 + 0.005 &P 7.0x0.8 0.8 £ 0.5**
®T-24 0.060 % 0.004 P Her 16.6 + 1.2

*YnenbHyl0 Maccy SMYHUKOB PACCYMTHIBAIN, KaK COOTHOIIEHKE CYMMBbI Macc JIEBOTO U ITPABOT0O SIMYHUKOB K 0011Ieii Macce Tena (B %).

4 _ ¢ rpynmoii K,

I1MabeToM, BOCCTAHABIUBAJIU TECTUKYISIPHBIN CTe-
pouAOreHe3, HOPpMAJIM30BaIM YPOBEHb TECTOCTEPO-
Ha, yIIyJIImajau criepMaroreres [7, 8]. MuI ripenmnoro-
KWJIA, YTO 3TU COENUHEHUS TPU BBEICHUU caMKaM
KPBIC MOTYT BBICTYIIaTh B KAUeCTBE UHAYKTOPOB OBY-
JISILIMU, CTUMYJIMPYST OBapUaIbHBINA CTEPOUIOTEHES.
B nonb3y 3TOro cBUAETENbCTBYIOT JAHHBIE O TOM, YTO
coennHeHne Org43553, HamelleHHOe aKTHUBHOCTBIO
aronucra peuenTtopa JII' /XTI u TakKe oTHOCSI1IeeCs
K Kiaccy TueHo[2,3-d]-mupuMUINHOB, CIIOCOOHO
WHIYyLIUPOBATh OBYJISILIMIO Y XKMBOTHBIX U B YCIIOBUSIX
KJIMHUKU Y KeHITUH-T100poBobieB [9, 10]. B cooT-
BETCTBMM C 3TUM, LIEJIbIO0 pabOThl ObUIO B CPaBHU-
TEJIbHOM aclleKTe uccliefoBaTh cnocoOHoCcTh X1 u
TP03 nHAYIMpPOBATh OBYISIIMIO Y HETIOJOBO3PEIBIX
CaMOK KpbIC, PeTyJMpoBaTh OBapUabHbINl CTEPOU-
JIOTeHe3 U BJIMSTh HA 3KCIpeccuto reHoB VegfA u Veg-
fB, xooupyolux pa3indyHbie M30popMbl (hakTopa
pocta sHnotenus cocynoB (VEGF-A, VEGF-B), Bo-
BieyeHHBIe B pa3Butue CI'S [11]. I1pu aTOM oLieHU-
BajlaCh BpeMeHHasl JuHaMUKa u3ydyaeMbix 3(hheKToB
TPO3 u XTY.

B onbITax MCIOAB30BaIM HETTOJIOBO3PEJIBIX CAMOK
KpbIC JIuHUM Wistar Bo3pacTta 22—24 nHsi, 3KCIepu-
MEHTBI OCYIIECTBIISUI B COOTBETCTBUM C TPEOOBaHU-
amu Dtudeckoro komureta UD®B PAH (nmpoTtokon
Ne 2/4-2021), European Communities Council Di-
rective 1986 (86/609/EEC) u “Guide for the Care and
Use of Laboratory Animals”. g ctuMyssiiyn ¢os-
JINKYJIOTeHe3a UCHOJIb30BaI TOHATOTPOIIUH CHIBO-
poTKu Kepebbix Koob1 Pommumar (1000 ME/dbna-
KoH, “Mocarporen”, Poccus) (11/x, 15 ME/kpsicy).
Cnycrd 48 4 nociie 06padoTky PosmMMarom KpbicaM
BBOOWJIA MHIYKTOpPHI oBy ity — TPO3 (B/6, 50 mr/KT)
wim XI'Y (n/x, 15 ME/kpricy). Ilocne BBeaeHus
TPO3 v XI'Y gepes 4, 8, 16 wau 24 4 y KUBOTHBIX
3a0MpaJTi BIATAIMIITHBIE Ma3KHW LTSI MUKPOCKOTIHM.
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** — y IByX M3 5 KEBIC BBISIBJICHO T10 2 OBYJISITOPHBIX (hOJUTMKYJIA, Y OCTAIbHBIX OHU OTCYTCTBOBaU. Pazmmuus 3Haummsl 1ipu p < 0.05:
— ¢ rpynmnoit @. JlaHHble TipeAcTaBiieHbl Kak M = SEM, n = 5 B KaxXmoii rpymnie.

o 1 yepe3 COOTBETCTBYIOIIE BpEMEHHbIE UHTEPBa-
JIbl MOCJe BBEIEHUS WHIYKTOPOB OBYJSILIUU KPbIC
aHecre3upoBanu (xjopanbruapar, 400 mr/kr, B/0),
JeKaluTUPOBaIv, 3a0MpaJiu U B3BEIIMBAIU SIMUHU-
KU, MOPGOJIOTUYECKU OLICHUBAJIM YMCJIO CO3PEBIITNX
GONNUKYI0B, U3MEPSIU SKCIPECCUI0 OBAPUATBHBIX
reHoB. U3 1IeliHbIX BEH 3a0Mpajiu KPOBb JJ1s1 OTIpeiesie-
HUSI CTepOMIHBIX TOpMOHOB. PopmupoBanu 10 rpymn
(Bo Bcex n = 5): KOHTpoabHbIE KpbICH (K), monyuas-
1I1Me BMECTO MpenapaToB UX paCTBOPUTENH; KPbICHI,
KOTOPBIX 00pabaTbiBayii TOJIbKO PoyummMarom (de-
pe3 48 u nocne nHbeKuun) (P); KpbIChl, KOTOPHIX Ue-
pe3 48 4 nocne nabekuu PojmnMara oopadarbiBa-
mm TPO3 (8/6, 50 mr/xr) mm XI'Y (11/x, 15 ME /KpbI-
Cy) M AekanutupoBainu depe3 4, 8, 16 u 24 4 mocie
BeeneHust TPO3 (DT-4, OT-8, OT-16, ®T-24) niu
XI'Y (DI'-4, OI-8, OI'-16, PI'-24).

st Mopdonornyeckoro aHajiuza SMYHUKU B Te-
yeHue 48 4 (+4°C) ¢pukcupoBanu B 4%-HOM pacTBO-
pe napa-dopManbaeruaa, KOTOPbIii TOTOBUJIU B
docharaom o6ydepe (0.1 M, pH 7.2), cogepkaiiem
0.9% NaCl (PBS). ITocie mpoMbiBKHU B PBS 06pa3-
sl nomeianu B 30%-HBIl pacTBOp caxapo3bl B
PBS (+4°C) u mocie KprUOIPOTEeKLIUU 3aMOPaXKU-
BaJIM Ha cyxoM Jibay B cpene Tissue-Tek® (“Sacura,
FinetekEurope”, Hunepnanasl). [IpononbHbie cpe-
3bl SiIMYHKKA (10 MKM) TTOJIydaju ¢ MOMOIIbIO KPUO-
crara Leica CM-1520 (“Leica Microsystems”, I'ep-
MaHUs), K&KIbIK OeCAThI U3 HUX MOHTUPOBAJIM Ha
crexina Super-Frost/plus (“Menzel”, I'epmaHus) u
BbicyluBaiiu. [locie o6pa6otku 50%-HbBIM pacTBO-
poM sTaHona (15 MuH) cTekia okpammBaiu Sudan-3
(15 MuH), 3aTeM HOKpallMBaJI T'eMaTOKCUJIMHOM U
3aKJII0Yaad Tofd MOKPOBHOE CTEKJIO C TIUMIIEPUHOM.
MN300paxxeHns1 aHAIU3MPOBAIU C TOMOIIBIO MUKPO-
ckoma Carl Zeiss Imager Al (“Carl Zeiss”, I'epma-
HUSI) ¢ BUIeoKamepoil Axiocam 712 1 mporpaMMHBIM
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32 DOOKHNHA u np.
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Puc. 1. H3MmeHeHMe comepkaHUs TporectepoHa (a) u
acTpaaunona (6) B KpOBU HETIOJIOBO3PEIBIX CAMOK KPBIC B
TedyeHue 24 4 1ocjie BBeIeHUsI MHIYKTOPOB OBY/ISILIMU —
TPO03 u XT'Y.

B KOHTPOJIbHOI TPYyIINEe KOHLIEHTPALMS MPOrecTepoHa B
kpoBu coctaBuia 20.9 + 3.7 HM, sctpaguona — 0.19 =
1 0.03 HM. B onbiTHBIX rpynmnax odpas3ubl CbIBOPOTKU
KPOBHU IOJIyYaiu uyepes 48 4 rmocjie CTUuMyJIsiuuu GhoJuii-
kyJsorenesa (rpymma @, touka 0) u 3atem yepe3 4, 8, 16 u
24 4 mocne wHayKimu oByssiiiur TPO3 (rpymmer OT-4,
DT-8, DT-16, ®T-24) nnu XTY (rpynmsr PI-4, OI-8,
Dr-16, ®r-24). Paznuuusa 3Hauumsl mipu p < 0.05: a —
¢ rpymmnoii K, b — ¢ rpynmnoit ®. /laHHbIe TTpecTaBIeHbI
Kak M + SEM, n = 5 B Kax10ii rpymnie.

obecneueHueM Zen 3.4. CornacHO TUCTOIOTMYECKO-
My amiacy [12], Ha cpe3axX MOACYUTHIBAIN KOJMYe-
CTBO IIPEAOBYISITOPHBIX (POJUIMKYJIOB U XKENTHIX TEI,
IO KOTOPBIM OLIEHMBAIM YUCIO (DOJIUKYJIOB, MOMI-
BEPrHYBIIMXCS OBYJISLMU. YPOBHU 3CTpamvosia u
IIporecTepoHa B KPOBHU KPBIC OMpPEIEISUIM C TTOMO-
mblo MMPA-aHanmsza, mcnoiab3yss Habopbl “DcTpa-
anon-UDA” u “IIporectepoH-UDA” (“XEMA”,
Poccus). Toranpuyro PHK u3 auyHUKOB BhIEsI-
11 ¢ momo1blio peareHTa ExtractRNA (“EBporen”,
Poccus), u npoBoanian o6paTHYIO TPAHCKPUITILIMIO C
nomonipio Haoopa “MMLV RT Kit” (“EBporen”,
Poccus). ITIP ocymecTBisiin Ha aMIuinuKaTope
Applied Biosystems® 7500 Real-Time PCR System
(“Life Technologies, Thermo Fisher Scientific Inc.”,
CIIOA) B cmecu, comepxkamieit 0.4 MmkM mpsMo-
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ro 1 00OpaTHOro MpalMepoB, UCMOJb3ysl peareHT
qPCR-HS SYBR+Low ROX (“EBporen”, Poccus).
Okcrnpeccuio reHoB VegfA u VegfB olileHuBau ¢ 1o-
Moliiplo Metoja delta-delta-C,, ucnonb3ysl TeH aKkTu-
Ha B (Actb) B KauecTBe pepepeHCHOTO, KaK OIIMCAHO
paHee [7]. CraTMCTUYECKMIA aHANU3 MPOBOIUIU C
nmoMolpio mnporpamMmbl  “Microsoft Office Excel
2007” (CHIA). PesynbraThl NIpenCcTaBIsId, KakK
M £ SEM. HopMmalbHOCTb pacrpeneiaceHUsT OLeHM-
Bajii ¢ moMouibio Kputepus llanupo—Yunka. 3Ha-
YUMBIMU cuUuTaIv paznuuus mpu p < 0.05.

HccnenoBanue yaenbHON Macchl SIMYHUKOB IO-
Ka3ajio 3HaYMMOE €€ MOBBIIIEHUE BO BCEX TPYIIIax ¢
BBeneHneM PDojummmara, B TOM 9HcCie ¢ 00paboTKoit
TP03 u XT'Y (taba. 1). Mopdoornyeckuii aHaamn3
SIMYHUKOB TT0Ka3aJjl, YTO KOJUYECTBO MPEIOBYISATOP-
HBIX (POJUTUKYIOB IIPU 00padOTKe KPBIC 000MMM MH-
TYKTOpaMU OBYJISIIIMM HapacTajio B TedeHue 16 9 mo-
ciie ux BBeneHus1. Yepes 24 4 yuciao npeaoByIsiTOp-
HBIX (hOJUTUKYIIOB pe3ko cHKaiaoch (TP03) niu onun
BOBce He oOHapyxuBanuch (XI'Y1) (tadu. 1). ZKenroie
TeJla, COOTBETCTBYIOIIWE OBYJSTOPHBIM (DOJIUKY-
JlaM, B 3HAUMMbBIX KOJIMYECTBAX ObLIU BBISIBICHbBI Y
>XKUBOTHBIX B rpyniax ®T-24 u ®I'-24, uro yka3biBa-
€T Ha MHAYKIIUIO Y HUX OBYJIsIuu (Tadm. 1).

VYpoBeHb mporecrepoHa B KPOBHU CYIIECTBEHHO
MoBBIIIANCI 4Yepe3 8 4 mocie obpadorku TPO3 u
XT'Y, B Oosbliieii crenenu B caydae XI'H (puc. 1a).
IMoBbIlIeHWE YPOBHSI MPOrecTepOHa COXPAHSJIOCH
yepe3 16 4 mocie o6padborku XI'Y, HO ucuye3aso ye-
pe3 24 4, 9yTO comracyeTcsl C JaHHBIMU IPYTUX aBTO-
pOB 00 OCTPOM MHUKE ITOBBIIICHMS YPOBHSI IIPOrecTe-
pOHa B KPOBU HEIOJIOBO3PEJIBIX KPBIC MOC/E BBEIC-
aug XI'Y m nmocnenyiolieM ero cHibkeHun [13, 14].
Paccuurannoe sHauenue AUC,_,, 1719 KpUBOi “KOH-
LIeHTpalus TporectrepoHa (HM)—Bpems (4)” B ciy-
yae XI'Y cyliecTBeHHO TIPEBOCXOAUIO COOTBETCTBY-
founee 3HaueHue 11t TP03 (1208 £ 156 vs. 475 + 42,
p < 0.002). YpoBeHb 3cTpamuoiia B Ipyliax ¢ odpa-
o6orkoiit TP03 u XI'Y, HarpoTUB, 3HAYMMO CHUXKAJICS
B cpaBHeHUH ¢ Tpynmnoii @ (puc. 16). CHIKeHUe Obl-
J10 60J1ee 3 HEeKTUBHBIM IIPU UCITOJIL30BAHUY TOHA-
JIOTPOMNMHA, Ha YTO yKa3bIBaeT 0ojiee HU3KOE 3HaUe-
Hue AUC,_,, 11 KpUBON “KOHILIEHTpalUsl 3CTpa-
nuoja (HM)—Bpewms (4)” B cirydae XI'H B cpaBHEHUU
¢ TP03 (6.30 £ 0.74 vs. 9.29 £ 0.72, p < 0.05). O cHu-
KEHUU YPOBHS 3CTpaauoia IIocae MHIYKIIUY OBYJIsI-
nuu ¢ nomolubio XI'Y y HEMmoa0BO3peIbIX KPhIC CO-
ob1manu u apyrue aBTopsl [ 13, 15]. OnHoit u3 npu4rH
9TOTO SIBISIETCS M3MEHEHUE TOCTYITHOCTH TECTOCTE-
poOHa IJIsk apoMaraskbl, IIpeBpallalolleii ero B 3cTpa-
nuoi [15]. Tem caMbIM, TUHAMUKA CTEPOUIOTSHHBIX
adpdexkroB y TPO3 u XI'Y On1ma cxonHoit, Ho XI'Y
nericTBoBai 3P eKTUBHEE.

IMTonyyeHHbIE HaHHBIE CBUAETEJILCTBYIOT O TOM,
4YTO, KaK M B CJIydae CTUMYJISILIMH TECTUKYISIPHOIO
crepounoreHesa [7, 8], addexT ammocTeprmyecKoro
aroHucta TP03 Ha oBapuaJIbHbII CTEpOUIOTEHES SIB-
Js1eTcs1 0oee yMepeHHBIM B cpaBHeHNH ¢ XI'Y, a ak-
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Puc. 2. Dxcnipeccusi reHoB VegfA4 (a) u VegfB (6), konupy-
ronux n3odopmel A 1 B hakTopa pocta sHmoTe s cocy-
JIOB, B SMYHUKAX HEIOJIOBO3PEJIbIX KPbIC, U BIUSHUE Ha
HUX UHAYKTOPOB oBysiunu — TP03 u XT'Y.

B xoHTpoOsIbHOII rpyme akcnpeccus reHoB VegfA u VegfB
B ssmaHrKax coctaBwia 1.03 = 0.09 u 1.04 = 0.08 otH. ex.,
COOTBETCTBEHHO. B OMBITHBIX TpymITax TKaHW SIMYHUKOB
MoJTydaii yepes 48 4 mocjie CTUMYISILIMM (POJLTUKYI0Te-
He3a (rpynma @, Touka 0) u 3aTem yepe3 4, 8, 16 1 24 4
nocie uHayKuuu opyssitimu TPO3 (rpynnst @T-4, OT-8,
DT-16, DT-24) unu XI'Y (rpyrnsr PI-4, OI-8, OI-16,
®I-24). Paznuuus 3HauuMsbl ripu p < 0.05: a — ¢ rpynmoit
K, b — c rpynnoit ®. JlaHHBIe MpencTaBICHBI KakK
M £ SEM, n =5 B Kaxnoii rpyIrie.

TuBHOCTH TPO03, Kak MHIYKTOpa OBYISIIIAN, BhIpaXKe-
Ha B MeHbIIel crerieHrn. OaQHAaKO 3TO UMEET ONpeie-
JIEHHbIE TIPEHUMYIIECTBA, IOCKOJIbLKY IIO3BOJISIET
uzbexatb CI'/, ucroiieHus oBapuajibHOTO pe3epBa
U CHIDKEHMSI KayeCcTBa SUIIEKIECTOK, KOTOPhIE YaCTO
BCTpevaroTcd Tpu ucnonab3oBanuu XIY [1]. Insa
CPaBHUTEILHOTO U3YyYeHUST BO3MOXHBIX PUCKOB pa3-
putus CI'Sl mpu npumenenuu TP03 u XI'Y B auunm-
Kax OlLEHUBAJIM dKcrnpeccuto reHoB Vegfd w VegfB,
konupyromux VEGF-A u VEGF-B, kotopsie Moryt
aBisaTbcss nHaykropamu CIA [11]. TTokasaHo, 4to
akcripeccus VegfA u VegfB B rpynine @ ¢ 06padboTKoit
ogHuM @ojymmmaroM cHuxainach (puc. 2). TP03 u
XT'Y cimabo BIMSIM Ha CHUXXKEHHYIO B rpyrine @ skc-
npeccuio reHa VegfA, 3a UCKJIIOYEHUEM BPEMEHHOTO
MHTEepBaJia 24 4, Korga o0a aroHUCTa IOIaBJISIIA €€ B
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ele OoJbleit crerieHu (puc. 2a). B caydae skcmpec-
cuu reHa VegfB curtyaiusi 6bu1a nHOM. X1 BbI3bIBaA
3HAYUTEIbHYIO €€ CTUMYJISILIMIO B CPABHEHUM C TPYII-
noii @, B To BpeMd Kak TP03 BiusisI Ha 3KCIIPECCUIO
VegfB B HEOONBIIION CTeIIEH!, 3HAYNMO ITOBBIIIAS €€
TOJBKO y KpbIC rpymmnel DT-16 (puc. 26). Dth naH-
HbIE€ CBUIETEIBCTBYIOT O TOM, 4To XI'Y, HEcMoTps1 Ha
WCIOJb3yEMYI0 B HaIlleM HCCICIOBAHMU CpPaBHU-
TEJIbHO HEBBICOKYIO JO3Y IIpernapara, B TeUeHHUE CYyTOK
MOCJIe BBeACHMSI IIOMICPKMBACT BBICOKMIA YPOBEHb
akcrpeccun VEGF-B. BT1o, B COBOKYITHOCTU ¢ OoJiee
BBICOKOM yIe/IbHOM MacCOM SIMYHUKOB Ha MPOTSKEHUU
9KCIIepUMeEHTa, YKa3bIBaeT Ha CYIIECTBEHHbIE PUCKU
pasButust CI'Sl, KoTopble 4acTO BCTpPEYalOTCs IPU UC-
MMOJIb30BAaHUU TOHAAOTPOITMHOB JIJIsI KOHTPOJIMPYEMOM
nHOyKOun oyasonu [1]. B cBoto ouepens, TPO3 cy-
IeCTBeHHO He BiMsiI Ha akcnpeccuio VEGF-B, uro
MOXKET CBUIETEIILCTBOBATH O HU3KOM BE-POSITHOCTU
pa3Butus CI'A.

Takum oOpa3oMm, HaMM BOEpPBBIE MOKAa3aHO, YTO
TP03, aronuct peuemnrropa JII'/XI'Y, B3aumopeii-
CTBYIOLLIUI C ero TpaHCMEMOpPaHHBIM ajlJIocTepuye-
CKHNM caliToM, KaK 1 KoMMepuecKurit mpenapart XI'Y,
B3aMMOJICHUCTBYIOIINI C BHEKJIETOYHBIM OPTOCTEPHU-
YEeCKUM CaiiToOM pelernTopa, XapaKTepu3yeTcsl CIOo-
COOHOCTBIO CTUMYJIUPOBATH IMPOAYKIIMIO MPOTrecTe-
pOHa M MTHIYLIMPOBATh OBYJISILIMIO Y HETIOJIOBO3PEIBIX
camok Kpwic. IIpu satom TP03 B cpaBHeHuu ¢ XI'
JICMCTBOBAJI HA SIMYHUKU O0Jiee MSITKO, B MEHbIIEH
CTEIeHU ITOBbIIIAsI YPOBEHb IIPOrecTepOHa B KPOBU U
MpUBOASI K OOpa3soBAaHMIO BABOE MEHBIIETO YKCIIA
Xenthix Ten. B To xxe Bpemst TPO3, B otmmume ot XI'Y,
He BbI3bIBaJI NOBHIIIEHUS 3Kcnpeccuu reHa VEGF-B
B SIMYHMKAX, YTO MUHUMU3UPYET BEPOSITHOCTDb pa3-
Butuss CIfl, accoummpoBaHHOTO C aKTHUBalLIMEN
VEGF-3aBucUMBIX CUTHAJIBHBIX IIyTEil U SIBJISIIOLIE-
rocsl OOHUM U3 TSIKEJIbIX OCJIOXKHEHU MPU UCTIOJIb-
30BaHUMM TOHAJAOTPONMHOB TIPU OCYLIECTBICHUU
KOHTPOJIMPYEMOUN MHAYKLWU OBYJISILAY BO BCIIOMO-
raTejIbHbIX PeIIPOAYKTUBHBIX TEXHOJIOTUSIX.

COBJIIOJEHUE 5TUYECKUX CTAHIAPTOB

Bce nponeaypsl 1o yxoay 3a SKWBOTHBIMU 1 MX ICTIOJIb-
30BaHUIO B UCCIIENOBAHUYN OCYIIECTBIISIJIA B CTPOTOM CO-
OTBETCTBUM C TpeOOBaHUSIMU ODTUYECKOIO KOMUTETA
ND®b PAH (rmpotokon Ne 2/4-2021), European Commu-
nities Council Directive 1986 (86/609/EEC) u “Guide for
the Care and Use of Laboratory Animals”.
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STIMULATION OF OVULATION IN IMMATURE FEMALE RATS
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Human chorionic gonadotropin (hCG) and luteinizing hormone (LH) are widely used for the treatment of
reproductive disorders and for controlled ovulation induction, but their use is limited by side effects. Al-
losteric agonists of the LH/hCG receptor, including thieno[2,3-d]thienopyrimidine TP03 developed by us,
can become an alternative. TP03 (50 mg/rat, i.p.) when administered to immature female rats treated
48 hours before with Follimag has been shown to increase progesterone levels (maximum 8 hours post-treat-
ment) and induce ovulation, as indicated by the appearance at 24 hours corpus luteum (8.6 = 0.5 per ovary).
In terms of its activity, TP03 is comparable to hCG, although it acts more moderately. In the ovaries, unlike
hCG, TPO03 does not lead to an increase in the expression of vascular endothelial growth factor, which can
cause ovarian hyperstimulation syndrome. Thus, TP03 is a promising drug as an ovulation inducer and ovar-

ian steroidogenesis stimulator.

Keywords: ovulation induction, ovarian steroidogenesis, immature females, thienopyrimidine, allosteric ag-

onist, chorionic gonadotropin, luteinizing hormone
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