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CaxapHblii nuabet 1-ro tuna (C1) npuBoaut K AuchyHKIMSIM MYXCKONM perpoayK-
TUBHOI CHUCTEMBI, YTO OOYCJIOBJICHO CHVXKEHUEM CHHTE3a TECTOCTEPOHA CEMEHHUKA-
mu. Bompoc o Tom, Kak Tskectb CJI1 BausieT Ha NPOAYKIIUIO TECTOCTEPOHA, U KaKylO
poJib B pa3BUTUM aHAPOTEHHOTO AeULIUTA UTPAET CHUXKEHUE YYBCTBUTEJIBHOCTH ajie-
HUJIATLIMKIIA3HOUW CUCTEMBI KJIETOK Jleiinmnra K TOHagOTpOTMHAM, OCTaeTCsl MaJlouC-
ciienoBaHHBIM. Lleab paboThl COCTOSIIa B U3yYEeHUM 0a3ajJbHOTO U CTUMYJIMPOBAHHOIO
XOPMOHUYECKUM FOHAJIOTPONTMHOM YeJIOBEKA YPOBHSI TECTOCTEPOHA y CaMLIOB KPbIC C
TsKeoM, cpeqHeit m msarkoit ¢opmamu CJI1, a Takke B MCCIEIOBAaHUN PETYJISILIUNA
depmenTa ameHunaruukiasbl (ALl) HeropMoHanbHBIMU areHTaMM ((OPCKOIMHOM,
GppNHp) 1 XOpMoOHUYECKUM TOHAIOTPONIMHOM UYeJI0BEKA B TECTUKYJISIPHBIX MEMOpa-
Hax quabeTndyecKux Kphic. Tsokenyio u cpenHoo dopmbl CJ11 BEI3bIBaIM 00pabOTKOM
YETBIPEXMECSTYHBIX KPBIC CTPENTO30TOLMHOM B no3ax 60 u 35 Mr/Kr, Markyio dopmy
CI1 — 006paboTKO# MSATUCYTOYHBIX KPBICSIT CTPENTO30TOLMHOM (75 MI/KT), 4TO MpU-
BOZIWIO K pasBUTHIO quabeta B Bospacte 4 MecsiueB. 3HaweHust AUC 11 g9_13.00) (MHTe-
rpUPOBaHHAsI TUIOLAAb MO KPUBO “KOHLIEHTpals TecTocTepoHa (HM)—Bpewms (4)") B
rpyrrax ¢ Tsekesnoit cpenHeit u msirkoit opmamu CII1 cocraBuim 50.4 + 10.4, 75.7 £ 21.2
u 105.9 £+ 9.3 ycn. en. v 66uUTM cHUKeHBI Ha 69, 53 u 34% B cpaBHEHUU C KOHTPOJIEM
(161.1 £ 18.6 ycu. en., p < 0.05). 3nauenuss AUC 11 g9_16.00) V1Sl CTUMYJIPOBAHHOTO
XOPMOHWYECKUM TOHamoTponmHoM 4YesioBeka (100 ME/KphIcy) ypoBHSI TeCTOCTEpOHA B
Tex Xe rpyrmmax coctaBwim 115.4 + 30.4, 229.6 + 64.3 u 306.4 = 58.8 yci. en. u 6bUTH
CHVKeHbI Ha 74, 48 u 31% B cpaBHeHUU ¢ KOHTposieM (445.4 + 132.7 yen. en., p < 0.05). B
TECTUKYJISIPHBIX MeMOpaHax KpbIC rpymnibl ¢ Tsikesoit hopmoit CI11 6azanbHast M CTUMY-
supoBaHHas dopckonrHoM, GppNHp 1 XOpMoHMYeCKUM FOHAJOTPOIIMHOM YeloBeKa
akTUBHOCTb ALl ObUIM cHUXXeHbl Ha 34, 39, 54 u 68% cootrBeTcTBeHHO. B rpymnmax co
cpenHeii u Msirkoit opmamu CII1 cHuxanuck Tosbko ALL apdexTst GppNHp u xopuo-
HUYECKOro TOHAJIOTPOIUHA YesoBeKa. Takum o0pa3oM, BbIPaKEHHOCTb aHAPOT€HHOTO
nedunmta y kpbic ¢ CJ/I1 1 cTepouIOreHHbIN OTBET MPXU 00pabOTKE XOPMOHUYECKUM TO-
HaJOTPOITMHOM YeJioBeKa 3aBUcsT OT TsikecTy CJI1, a KIToueBoii MpUYMHON aHIPOTeH-
HOro feuuTa SIBISIIOTCST HapyllueHUsl GYHKIMOHAIBHOM aKTUBHOCTHU YYBCTBUTEJIbHOM
K TOHAIOTPOINMHAM aICHUJIATUUKIIA3HOW CUCTEMBI B CEMEHHUKAX TNa0ETUYECKUX KPbIC.

Knroueswie croea: caxapHblii nuaber, TECTOCTEPOH, XOPUOHWYECKUIA TOHAIOTPOITHH,
aJIeHWIaTINKIIa3a, CEMEHHUKH, aHIPOTEHHBII Ae(ULIIT
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Caxapubiit nuabet 1-ro Tuna (CI1) xapakTepusyeTcss B pa3IMYHON CTENEeHU BbIpa-
KEHHBIMU TUCHYHKIMUSIMU MYKCKOi TTOJIOBOI CUCTEMBbI, CPEIU KOTOPBIX CHUXKEHUE JIU-
Oumo, HapyllleHue cliepMaToreHe3a M, Kak CJeACTBUE, CHUXEeHUE (DepTUIBHOCTH CIiep-
marto3ounoB [1, 2]. OgHOII U3 NEepBONPUYMH ITUX MU3MEHEHUII SIBISICTCS HapylIeHUE
GYHKIIMOHUPOBAHUS TUTIOTAJIAMO-TUTIO(MU3APHO-TOHAIHOW OCU 1 OClIabJieHUe CTEPOU-
IOTeHHOI (PYHKIIMM CEMEHHHUKOB [3]. AHAPOreHHbII AeUIINT MIPUBOIUT HE TOJBKO K
HapyLIEHUSIM PEeNPOAYKTUBHBIX (PYHKIIMII, HO M HETaTUBHO CKa3bIBaeTCsl Ha (yHKIIMO-
HUPOBAaHUU CEPACUYHO-COCYIUCTOI, HEPBHON M 3HIOKPUHHOKN CHUCTEM, OMOPHO-IBUTa-
TeJIbHOTO arnrapara. JIOrmYHO MPeAnoJIOKUTh, YTO CTEIEeHb BBIPAXKEHHOCTH aHIAPOTEHHOTO
nedunura y myxxunH ¢ CI01, a ciremoBaTeIbHO, 1 MHIYLIUPYEMBIX UM (YHKIIMOHAITBHBIX
HapyIlIeHU JOJKHA OTPENEeAThCS TSIXECThlo U MpoaokuTeabHocThio C/1, a Takxke
3aBUCETb OT KauecTBa MIMKEMUUYECKOTro KOHTpoJs. OQHAKO UCCIeq0BaHUSI B 9TOM Ha-
MpaBJICHUU MPAKTUYECKU HE BEAyTCs, TeM 00Jiee YTO MHOTOUMCIIEHHbIE KOKPEIHHOBCKIE
0030phbI, B KOTOPBIX aHATM3UPYIOTCSI B3AMMOCBSI3U MEXIy 11abeTUUECKOM NaToJIoruei u
PEeNpOAYKTUBHBIMU TUCHYHKIIMSIMU Y MY>KYMH, BKJTIOYAIOT, KaK IMPaBUJIO, FreTepOreHHbIC
TPYIIIEI TMa0eTUIECKUX NalleHTOB 0e3 quddepeHImpoBaHHOM oleHKH Tsikect CI 1.

OcTaeTrcsi HEBBISICHEHHBIM BaXKHBIN C TEOPETUYECKOM U TIPaKTUYECKOM TOYEK 3pEHUSI
BOIIPOC O TOM, HapyIIeHUsI B KAKUX 3BEHbSIX TMIOTAIaMO-TUNIO()H3apHO-TOHAIHON OCU
WUTPAIOT OMPEACSIOUIYIO POJib B CHUXXEHUU MPOAYKIIMU TeCTOCTepoHa. Tak, corjacHo
NIAHHBIM Pa3JIMYHBIX aBTOPOB, B ycioBusix CI1 MOryT CHUXXaTbCsl KaK YPOBHU MPOAYLIM -
pyeMoro runoTtajaMuyecKMMU HeiipoHaMU rOHaI0JIMOEpHHA, PUJIM3UHT-(haKTopa JI0Te-
WHU3UPYIOIIETO U (POJUTMKYJIOCTUMYJIMPYIOIIIEr0 TOPMOHOB, TaK U TPOAYLIMPYEMOTO TO-
HagoTpodaMu ruriodusa JIOTEUHU3UPYIOIIETO0 TOPMOHA, KOTOPBI, CBSI3BIBASICh C pe-
LIernTopaMu K Hemy B KieTkax Jleiinura cCEeMEeHHUKOB, CTUMYJUPYET B HUX TIPOMYKIIAIO
TecroctepoHa [ 1, 2]. [Ipeanonaraercs, 4to GyHKLMOHAIbHBIE HAPYILIEHUS B KJleTKax Jleit-
I1ra, B TOM YMCJIe CHUXXKEHME UX OTBETa Ha BO3JEUCTBUE JIOTEMHU3UPYIOIIIETO TOPMOHA U
ero (pyHKIIMOHAJIBLHOTO FOMOJIOTa — XOPMOHUYECKOTO TOHAJIOTPOITMHA YeJIOBeKa, TaKKe
MOTYT BHOCUTb CYIIIECTBEHHbIN BKJIaJ B CHUXKEHUE aHIporeHHoro craryca ripu CI11.

B Hacrosiiiee BpeMsi yCTAaHOBJIEHO, YTO CTePOUIOTeHHBIN 3(D(dEeKT roHaoTPOIMHOB C
aKTUBHOCTbBIO, CXOMHOM C TaKOBOI JIIOTEMHU3MPYIOIIIETO TOPMOHa, B KjeTkax Jleiiaura
OCYIIECTBJISIETCSI B OCHOBHOM 4Yepe3 aKTUBAIUI0 MU aIeHWIATLIUKIIA3HOW CUTHAIBHOM
CUCTEMbI, KOTOpasi BKJIIOUAeT PELIETITOP JIIOTEMHU3NPYIOIIETO TOPMOHA, COTIPSIKEHHBIH C
HUM rerepoTpuMepHblil G -0enok u depMeHT aneHuwiaruukiasy (All), karanusupyto-
i1 06pa3oBaHNE BTOPUIHOTO TTOocpeqHrnKa HAM®, aKTUBUPYIOIIETO TTPOTEMHKHA3Y A
n obmeHHbIe ¢akTopbl Epac-cemeiicTBa. Pe3yabraToM BCeX 3THUX COOBITUI SIBISIETCS
ctumyJisinus 6enka StAR, ocylliecTBIsIONIero mepeHoc XojecTepuHa B MUTOXOHIPUM,
T7e peain3yloTCs MepBbIe CTAAUM CTEPOMIOTeHe3a, M aKTUBALIUs OOJIBIIIOr0 YKCjia FTEHOB,
BOBJICUEHHBIX B MPOLIECCHI CUHTE3a U ceKpellnu TectoctepoHa [4]. OciiabieHue CTUMy-
Jspyolero addekTa JTITEMHU3UPYIOIIEro TOPMOHA U XOPUOHUYECKOTO TOHATOTPOIIH -
Ha yeoBeka Ha All B kirerkax Jleinura rmpu pa3angHbIX 110 Tsokectr popmax CI1 moxeT
SIBJISITBCSI OMHOM U3 KJTIOUEBBIX MPUUYUH aHAPOTEHHOTO AeduunTa, HO UCCIEIOBAaHUI B
3TOM HaIpaBJI€HUU HE TTPOBOJIUIIOCH.

Lless paboOTHI COCTOSIIa B CPABHUTEILHOM U3YYEeHUN HAapyIIeHU I 0a3aIbHOM U CTUMY-
JIMPOBAaHHOM XOPMOHUYECKHMM TOHATOTPOIIMHOM 4YeI0oBeKa MPOAYKIIMM TECTOCTEPOHA y
CaMIIOB KPBIC C pa3InYHbIM I10 cterieHu TskecTr CJ11, a Takke B UCCIeAOBAaHUM aKTUBa-
MM ToHagoTponuHoM All B ceMeHHUMKax nuabeTUYeCKuX KpbIC KaK TpUIrepa MpomayK-
muu TectoctepoHa. M3ydamm ¢popmer CJI1, paznuyaionirecs Mo BHIPaXKeHHOCTHA TUTICPT-
JIMKEMUM U WHCYJMHOBOTO AeduUInTa, a TAKXKe MO TIXeCTU (YHKIIMOHAJIBHBIX U MeTa-
oonmmueckux HapymeHuii. Cpenu Hux (1) Tskenas ¢opma CJI1 ¢ cuJIbHO BBIpaXkKeHHOM
TMIIePIIIMKEeMUEid 1 OCTPhIM Ae(DUIIUTOM UHCYJIMHA, BbI3bIBa€Masi MHbEKIIMEN BBICOKO
036l (60 MI/KT) CTpeNnTO30TOLIMHA B3pOCIBIM camiaM Kpbic [5], (2) cpeaHsis ¢opma
CJ11, BeI3bIBacMasi MHbEKIIMEH B3POCIIBIM XKMBOTHBIM 00Jiee HU3KOM 03Bl CTPENTO30TO-
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urHa (35 Mr/Kr), Kotopasi XapaKTepu3yeTcsl TOCTEIEeHHBIM CMSITYeHUEM W3HAYaIbHO
CUJIbHO BBIPAXXEHHBIX TMIIEPTIIMKEMUN U TUTIOMHCYJIMHEMUM BCJIECICTBUE 3aITyCKa pere-
HEpaTUBHBIX IIPOLIECCOB B MOIKEIynouHOI xkeie3e [5], u (3) markas popma CJ11, BBI3HI-
BaeMasi UHbEKIIMEe CTPENTO30TOIIMHA B J03€ 75 MI/KT MATUCYTOUHBIM KPBICATaM, 4TO B
BO3pacTe 3 MecsilieB MPUBOAUT K Pa3BUTUIO YMEPEHHOU TMMepriiuKeMuu Ha (hOHEe CHU-
XKEHMST YPOBHS MHCYIMHA [6]. TTOCKOIBKY IS 3TOM MOIEIM XapaKTepHbI MHCYJIMHOBAS
PE3UCTEeHTHOCTDb U IUCTUTUAECMUSI, €€ TAKXKE PACCMATPUBAIOT KaK MOJIEJIb, COUETAIOIILYIO
yeptsl CII1 u C2.

METOAbI UCCIEJOBAHUA

JJ1s1 3KCIEpUMEHTOB UCITOJIb30BaIM YETHIPEXMECSIYHBIX CaMII0B KpbIC TMHUM Bucrap,
KOTOPBIX COJIepKaii B CTAaHAAPTHBIX YCIOBUSIX U HA CTAHIAPTHOM palioHe. Bece mporie-
JTyPHI BBITIOJTHSUIM B COOTBETCTBUU C TpeboBaHMSAMU DTndeckoro komuretra UDPB PAH,
European Communities Council Directive 1986 (86/609/EEC) u “Guide for the Care and
Use of Laboratory Animals”.

Hnst cozmanus monenu tskenoro C/I1 camiiaMm Kpbic B/O BBOIAWIM CTPETNITO30TOLIMH
(Sigma, CIIIA) B oxnaxkxmeHHoM 0.1 M Na-mmutpatHoMm 6ydepe (pH 4.5) B mo3e 60 Mr/Kr.
Yepes 10 cyTok oTOMpPaIu XKMBOTHBIX C MOCTIIPAHAUATBHBIM YPOBHEM IJIIOKO3bI B KPOBU
Boiie 17 MM. JIns cozmanust moaenu cpenHero CI1 camiiam KpbIC B T€X K€ YCIOBUSIX
BBOIWJIY 00Jiee HU3KYIO J03y CTpenTo30TolnHa — 35 Mr/Kr, u yepe3 10 nHeil oToupanu
SKMBOTHBIX C MOCTIPaHAWAIbHBIM YPOBHEM TJTI0KO3bI Bbillle 12 MM. JIJist MHAYKIIUYU MSIT-
koro CJI1 MATUCYTOUYHBIM KPBICSATaM B/0 BBOIMJIM CTPENITO30TOLIMH B 03¢ 75 MI/KT [6].
ZKMBOTHBIX TECTUPOBAJIM B TPEXMECSIYHOM BO3pacCTe, KOT/Ia Y HUX BBISIBJISLUIMCH OTYETIN-
BO BbIpaXK€HHbIC MPU3HAKU MOCTIPAHANATBHON TUTIEPTIUKEMUN U HAPYIIIEHHOU ToJe-
PAHTHOCTH K IJII0KO3€. [1J1s1 OLIeHKU TOJIEPAHTHOCTH K IJTI0KO3€ UCIOJIb30BaIH TJTIOKO30-
TOJIEPAHTHBIN TECT, B XOI€ KOTOPOro Kpbicam B/6 BBoauIu 40%-HbIil pacTBOP TITIOKO3bI
U3 pacueta 2 r/Kr. Jist naabHEMIIUX 3KCIIEPUMEHTOB OTOMPAIN KUBOTHBIX C YPOBHEM
IIIOKO36I BhILIe 11 MM yepe3 120 MuH 1tocie Harpy3ku. Takum o6pa3oM 66Ut chopMUpOBa-
HBI 4 TpynIisl Kpeic — KOHTPOJIb (K, # = 12), Tsexenast (AT, n = 12), cpenusia (AC, n=12) u
msarkast popmel CH1 (JIM, n = 12). 115 5KCIIepMMEHTOB B KaXXIOM TPYMIIe CIyJaiiHbIM
006pa3oM (popMUPOBAIIH IO IBE MOArPYMITHI (B KaxXmoit n = 6). OaHa 13 HUX UCITOJIb30Ba-
J1ach IiJIsl OLIEHKM 0a3aJIbHOTO U CTUMYJIMPOBAHHOTO XOPUOHUYECKUM TOHAJIOTPOITUHOM
4YeJIOBEKA YPOBHSI TECTOCTEPOHA, Apyrasi — IJIsi SKCIIEPUMEHTOB in Vifro, BKIIOYAIOLINX
BbIIIEJICHUE TECTUKYJISIPHBIX MEMOpaH M omipeaeseHrue B HUX aktuBHOCTU ALl. T'pyrimbr
AT n AC usyganu yepes 30 mHeit mociae 00padboTKU CTPENTO30TOLMHOM, rpyrmy M — B
YeThIPEXMECSTUHOM BO3paCTe, CITYCTsI Mecs1] rociie pa3BuTus npusHakos CJI.

YpoBeHb TeCTOCTEPOHA B KPOBH, B3SITOI U3 XBOCTOBOI BEHbI KPBIC, OMPEACIISIIIN C O~
mouibio Habopa “TecrocrepoH-UDA” (Ankop-buo, Poccust). [1ist onileHKU 6a3aibHOTO
YPOBHSI TECTOCTEpOHa KpOBb 3abupanu B TeueHue 7 4 (B 11.00, 12.00, 14.00, 16.00 u
18.00), m1sa oLieHKHU YPOBHSI TECTOCTEPOHA, CTUMYJIMPOBAHHOIO XOPMOHUYECKUM TOHA-
IOTPOIIMHOM 4YenoBeka (MoOCKOBCKMIT 3HTOKpUHOJIOIMYeCKuii 3aBomd, Poccust), olieHn-
BaJIM U3MEHEHNE KOHILIEHTpalMd TECTOCTEpPOHA B KPOBU A0 00paboTKu (6a30BbIi ypo-
BeHb) 1 4yepe3 1, 3 u 5 4 nmocie o6pabOTKU KMBOTHBIX TOHATOTPOITMHOM. XOpPUOHUYE-
CKMI1 TOHAIOTPOTMH YeJIOBeKa BBOAMIN OTHOKPATHO, 1/K, B 1o3¢ 100 ME/kpricy.

Dpaximy mIazMaTuyecKnux MeMOpaH U3 CEeMEHHUKOB KPbIC BBIIEISIIM, KaK OMTMCAHO
paHee [7]. 1751 9TOro >KMBOTHBIX AEeKAMTUTUPOBAIY IO HAPKO30M, 3a0UPaJIu Y HUX TKaHU
CEMEHHUKOB, U3MeIbYaind UX U TOMOreHu3npoBain Ha xosojae B 40 MM Tris-HCI-6yde-
pe (pH 7.5), conepxamiem 5 MM MgCl,, 10% caxapo3bl U THTMOUTOPBI TTpoTeas. [omore-
HaT eHTpudyruponaiu (1500 g, 10 MuH), moJyYeHHBIN CyllepHAaTaHT CHOBa LIEHTPUDY-
rupoBanu (20000 g, 30 MuH), ocamoK pecyclieHIupoBaau B Oydepe 6e3 caxapo3bl U CHO-
Ba HeHtpudyruponanu (20000 g, 30 muH). OcaxkaeHHbIE MEMOpPaHbl CyCIIEHANPOBAIY B
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Ta6muma 1. Macca Tesa, ypOBHM IJTIOKO3bl U MHCYJIMHA Y TMA0ETUYECKUX KPbIC B CDABHEHUU C Ta-
KOBBIMU Yy KOHTPOJIbHBIX XKUBOTHBIX, M + SD, B Kaxoii rpyrme # = 12

Macca tena, r I'moxkoza, MM WHCcyavH, Hr/Ma
KoHTposb 308 £ 15 44+0.2 0.71 £0.20
Tsxenas dopma CIA1 240 £+ 17* 21.4 +4.4* 0.11 £ 0.06*
Cpennsist opma C/ 1 276 + 13* 13.9 £ 2.7* 0.24 + 0.10%*
Misrkas ¢popma CI1 311+ 18 1.7 £ 1.7* 0.54+0.21

IMpumedanue. * — pa3auuusi ¢ KOHTPOJIEM CTaTUCTUYECKH 3HaYUMBbI ripu p < 0.05.

40 MM Tris-HCI oydepe (pH 7.5) n ucnonb3oBaim mist onpeaeieHns akTuBHocT AlL,
KOTOpOE TPOBOIWIIN, KaK ormrcaHo paHee [8]. s 3TOro UCIoab30BaIu MHKYOAIIMOH -
HyIo cMech coctaBa (MM): 50 Tris-HCI (pH 7.5), 5 MgCl,, 0.1 tTAM®, 1 AT®, xpeatuH-

docdara, 0.2 Mr/mi kpeaTnHdochokuHasbl (Sigma, CLIA), 37 KBk [0-32P]AT®D (U30-
ton, Poccust). Peakumio HaumHanu pob6asieHrem 50—100 mMkr memMOpaHHOro Oeka,
npoBoauiv B TeueHue 12 muH npu 37°C u ocranapnuBanu godasienueM 100 mxa 0.5 M
HCI. O6pasosasiuuiicst [Z2PJUAM® oTaesu ¢ TOMOLLBIO aICOPOLIMOHHON XPOMATO-
rpaduu Ha okrcu amoMuHus. PagnoaktuBHocts u3mepsiin Ha cuetumnke LKB 1209/1215
RackBeta (LKB, IIIBeuust). AktuBHocTh ALl Beipaxkanu B iMoib HAM®/MUH/MI MeM-
OpaHHoOro OejKa.

CraTuCcTUYECKUI aHaU3 JaHHBIX MPOBOAWIU C UCIOJb30oBaHUEM MeToma ANOVA
(Manugistics Inc., CIIIA). Pazauuus Mexmy mpodaMy OLIEHMBAJIM C IIOMOIIBIO f-KPpUTEe-
pus CTbloieHTa Kak goctoBepHbie mpu p < 0.05.

PE3YJIIBTATBI MCCIIEAOBAHUA

B rpynmax ¢ Tskenoit u cpegneii popmamu CI1 orMedanu CHUDKEHUE MacCHl Tela, B
3HAYUTEJbHON CTENEHM BBIpaXKeHHbIE TUTIEPIIMKEMUIO U MHCYJIMHOBBIN OeUIIUT, B TO
BpeMs KaK IUISI KPBIC TpyNIIbl ¢ Msirkoi ¢opmoit CII1 macca Teja U ypoBeHb MHCYIMHA
MEHSUIMCH ¢J1abo, a TUuIeprjinkeMus Obula BeIpaxkeHa B HEOOIbIIIOM cTeneHU (CM. Tabu-
1y 1). C moMo1pio rioKo30TOJepaHTHOTO TecTa Y Kpbic ¢ MsirkuM CJ11 6bu1a mokasaHa
HapyllleHHasl TOJIEPAHTHOCTD K TJII0KO3€, Ha YTO YKa3bIBaeT MOBbIIIEHUE B CPABHEHUHU C
koHTposieM 3HaueHus1 AUC,_ ) — MHTErpUpOBAHHON IUIOLIAAY MO KPUBOI “KOHLEHTpa-
st TTroKo3bI(MM)—Bpemsi(120 Mun)" (1869 * 322 potus 1011 £ 67 ycn. en., p < 0.05).

WccnenoBaHue 6a3aJIbHOTO YPOBHS TECTOCTEPOHA Y CAMIIOB KPBIC C TSKEJION U Cpe-
Helt popmamu C/I1 mokazaao, 4TO y HUX IIPAaKTUYECKU OTCYTCTBYET IMHAMUKA U3MEHE-
HUS YpOBHsI ropMoHa B riepro BpemeHu ¢ 11.00 mo 18.00 (puc. 1). PaccunuraHHble 3Have-
Hust AUC g 913,00y — UHTETPUPOBAHHON IUIOIIAIM TIO KPUBOH “KOHUEHTPAIMS TECTO-
crepoHa(HM)—BpemMsi(4)", B IrpyImnax ¢ TsoKesio u cpenHeit dopmamu C1 cocraBuimn
50.4 £ 10.4m75.7 &+ 21.2 yci. enn. v GbUTU CHYDKEHBI B CpaBHEHHHU ¢ KOHTposteM (161.1 & 18.6 ycit. en1.)
Ha 69 1 53% cootBeTcTBeHHO (p < 0.05 B cpaBHEHUU C KOHTPOJIEM). Y KPbIC C MITKOM
dopmoii CI11 snagerre AUC j o9_13 00y TAKXKE ObLTO HIDKE, 9eM B KoHTporte (105.9 + 9.3 yen. en.),
HO 3TO CHUXXEHHUE ObLIO BBIPAXKEHO B MEHBIIEH CTEMEHU, YeM B TPYyMIIaxX C TSIKEJIBIM U
cpennum C/1 (puc. 1). Bonee Toro, y kpbic ¢ msirkuM CJI1 coxpaHsiiacb CyTOYHast AMHA-
MUKa U3MEHEHUS YPOBHS TECTOCTEPOHA, CXOIHAsI C TAKOBOI B KOHTPOJIBHOM TPYIIIIE.

Hainee usyyaiu cTUMyJIUpyonit 3(ppekT XOpuoOHNYEeCKOro roHaIoTPOITMHA YeIoBe-
Ka Ha YpPOBEHb TECTOCTEPOHA Y KOHTPOJIBHBIX U TMA0ETUYECKUX KPBIC TIPU OJJHOKPATHOM
ero BBeaeHUM B mo3e 100 ME/kpricy. [Iis1 olieHKM cTUMYIUpyolIero 3 dekra roHago-
TpornuHa paccunThiBain 3HadeHUst AUC ; g9_16.00)- Kak 1 B ciiyuae 6a3abHOTO YPOBHS
TECTOCTEPOHA, CTUMYJIUPYIONINI 3(DDHEKT XOpMOHNYECKOTO TOHAIOTPOINMHA YeJIOBEKa Ha
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Puc. 1. luHamMuka u3MeHEeHU 1 6a3aJIbHOTO YPOBHSI TECTOCTEPOHA B KPOBU KPBIC C PA3JIMYHBIMU MOJIENISIMU Ca-
XapHoOro nuabera 1-ro THIA B CPABHEHUU C KOHTPOJIbHBIMY XKMBOTHBIMU.

3HaueHus npenctasieHbl Kak M = SEM. O6o3nauenus rpyni: K — kontpons; AT — tsaxenas dopma CJ1;
I C — cpenusist dopma CIA1; AM — msarkas dopma CII 1. B kaxknoit rpynme n = 6.

MPOIYKIIMIO TECTOCTEPOHA ObUT B HAMOOJIBIIIElH CTEIIEHU CHIKEH Y KPBIC C TSDKeJIoM (hopMoit
CH1 (115.4 £ 30.4 yca. en.), cocrasisist 26% ot TakoBOro B KOoHTpoJie (445.4 £+ 132.7 yen. ex.,
p < 0.05) (puc. 2). 3nauenuss AUCj; go_j6.00) VI CTUMYTUPOBAHHOTO XOPUOHUYECKUM
TOHATOTPONMHOM YeJIOBEKa YPOBHS TECTOCTEPOHA B rpynmax co cpenHuM U msirkum CI0 1
(229.6 + 64.3 1 306.4 *+ 58.8 yci1. en.) 6bUTM CHUKEHBI B MEHBIIIEH CTETIEH U COCTaBUIIN
521 69% ot AUC j g_16.00) B KOHTPOJIE.

bazanbHasg akTuBHOCTH ALl B TECTUKYISIPHBIX MeMOpaHaXx, BbIIEJIEHHBIX U3 CEMEHHM -
KOB KOHTPOJIbHBIX KpbIC, cocTaBuiia 24.5 + 1.3 nmonb TAM®/mMuH/mr 6enka. B rpynmax
¢ Tsxenoi u cpenHeit popmamu CI1 oHa GblIa 1OCTOBEpHO cHMKeHa (16.1 = 1.5 u
20.5 £ 1.4 nmob TAM® /MuH/Mr Genka, p < 0.05 B cpaBHeHnu ¢ rpynmoii K), a B rpym-
ne ¢ markuM CJI1 uMesia TEHISHLIMIO K CHUXXEHUIO, HO CTaTUCTUYECKU 3HAYMMO HE OT-
JMYasiach oT 6a3anbHoit akTuBHOCTU ALl B KoHTpose (22.8 * 2.3 nmonb HTAM®D/MuH/Mr
6enka, p > 0.05 B cpaBHeHuu c rpynnoii K). Crumynupytowmuiit ALL ahbdext hopckonmna
(1073 M), neifCTBYIOLIETO Ha KATAIMTHYCCKHUI CailT (hepMEeHTa, B TPYIIE C TSIKEITBIM
CJ/I1 6bUT CHUKEH B CPaBHEHHMU C KOHTpOJIieM Ha 39%, B TpyIax co CpeaHed U MSITKOM
dopmamu CI1 cHUKeHUEe ObLIO BBIPAXKEHO €JIa00, XOTs pa3iudusl ¢ KOHTPOJIEM ObLIU
cratuctdecku 3HauMMBIMU (p < 0.05) (puc. 3). Crumymupyrommii ALl apdpext GppNHp
(107> M), Herugponusyemoro aHanora ['T®, aKTUBUPYIOLLETO G,-6eKu, B 3HAUUTEIIb-
HOI CTEeTNeHW CHWXAJICSI BO Bcex auabernyeckux rpynmax. Ctumynupyromuii agdekr
XOPHUOHMYECKOro ToHamoTpornuHa denoseka (1077 M) B TeCTHKYISIDHBIX MeMOGpaHax
KpbIC ¢ TspKenoii popmoii C/I1 ObU1 CHMXKEH B TPU pas3a, B IPYIIIIaxX CO CPEAHUM U MSITKUM
CI1 — B cpenHeM B mBa paza (puc. 3). DT TaHHbIE YKA3bIBAIOT HA 3HAYUTEIFHOE 0CIa0-
JIEHUE YYBCTBUTEJILHOCTU CEMEHHUKOB JIMAa0eTUYECKUX XKUBOTHBIX K TOHAIOTPOTIMHAM,
YTO XOPOIIIO COIIACYETCSI C BBISIBJIECHHBIM HAMU CHUKEHUEM CTEPOUIOTeHHOM (hyHKIIUH,
KOTOpast peryjmMpyeTcst B KjieTkax Jleinura yepe3 CUcTeMy peLieITOp JIIOTeMHU3UPYIOIIIe-
ro ropMmoHa—G,-0enok—ALL.
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Puc. 2. Crumynupytommii 3¢dHekT XOpMOHMYECKOTO TOHAIOTPONMHA YeI0BeKa Ha YPOBEHb TECTOCTEPOHA B
KPOBU IMa0ETUYECKUX U KOHTPOJIbHBIX KpbIc. OG03HAUeHUsI TPYIIN KakK Ha puc. 1, B Kaxknoii rpymnrne # = 6. 3Ha-

YeHUs TpencTaBieHbl Kak M + SEM.

OBCYXIOEHWE PE3VJIIbTATOB

B ycnoBusix C/01 y uenoBeka v 3KCepUMEHTATbHBIX XXKUBOTHBIX B 3HAYUTEIHLHOM CTe-
TMIEHU HapYLIAIOTCS BCE 3BEHbs TUITOTATaMO-TUTNIO(MU3APHO-TOHAIHONW OCU, CJIEACTBUEM
4yero SIBJseTCs ociaabeHre MPOAYKIIMU TTOJIOBBIX CTEPOUIHBIX TOPMOHOB, U 3TO TTPUBO-
JIUT K PEMPOSYKTUBHBIM NUCGhYHKIUSAM U Oecrioauto [1, 2, 9]. Cpenu MexaHU3MOB, Jie-
KalIUX B OCHOBE AMCHYHKUMIA TUTOTaiaMo-TunodusapHo-roHaaHoil ocu npu CJI1,
paccMaTpuBaIOT CHUXEHME MPOAYKIIMY TOHAI0IN0epruHa TUTIOTAIAMUYECKUMU HENPO-
Hamu [10], ocnabiaeHne oTBeTa TOHAIOTPOMOB rumodur3a, CEKPEeTUPYIOIINX TOHAIOTPO-
NUHBI, HA BO3aeicTBUe ToHanmoanbepuna [11, 12], a Takke HapylieHue (pyHKIMOHUPO-
BaHWUSI TOHA, SIBJISIIOIIEECS CEACTBUEM YCUJICHUST OKUCIUTEJIbHOTO CTpecca, MPoLieCCOB
BOCHAJIEHMS Y alTONTO3a B YCIOBUSIX TMabeTUUeCKOo maToioruu [3, 13, 14].

HecmoTpst Ha TO, YTO CHUXXEHUE PETYJISITOPHOTO BO3[IEHCTBMSI TOHAJAOTPONIMHOB Ha
aKTUBHOCTb 3aBUCUMOI OT JIIOTEMHU3UPYIOIIETO0 TOPMOHA CUCTEMbI B KiieTKax Jleiigura
MOXKET UTpaTh BEAYIIYIO pOJib B pa3BUTUU aHaporeHHoro aeduuuta npu CJI1, 3TOT BO-
Mpoc U3y4yeH HemocTtarouHo. [IpuHSTO cuuTath, YTO OCJIaOJIEHUE CTEPOUTOTEHHOM
dyHkimu cemeHHUKOB Tipu CJ11 y yenoBeka v mpy 9KCIEPUMEHTATbHBIX MOJIEJISIX 3TOTO
3a00J1eBaHUS Y TPHI3YHOB OIOCPEIOBAHO B OCHOBHOM NI€(DUIIMTOM LUPKYJIUPYIOIIETO B
KPOBH JIIOTEMHU3UPYIOIIero ropmoHa [2, 9, 15, 16]. TIpu1 3ToM 0CHOBHBIMU (haKTOpaMM
TaKOTO CHUKEHUSI CYUTAIOT OCIabieHre CEeKpellMy TOHaN0JIM0eprHA TMTITOTAIaMUYECKU -
MU HEUpPOHAMU B YCJIOBUSX UHCYJIUMHOBOU U JIETITUHOBOM HENOCTATOYHOCTH, XapaKTep-
Hbix it CJ11. U3BeCTHO, YTO MHCYJIMH MOJIOXKUTEIbHO BIUSICT Ha TTPOAYKIIMIO JIETITUHA,
Ha YTO yKa3bIBalOT JaHHBbIE O HOPMaJIM3AlIMKU YPOBHS JienThHa y nauueHToB ¢ CIA1 npu
X jgeyeHnn nHCyauHoM [17, 18]. JlenTuH, B CBOIO o4epenb, IIpeomoieBas TeMaTOIHIIE -
dannueckuit 6apbep, CTUMYIUPYET (PYHKIIMOHATbHYIO aKTUBHOCTh TMITIOTAJIAMUYECKUX
HEWPOHOB, B KOTOPBIX OCYIIECTBIISIETCS CUHTE3 U ceKpelus roHanonubdepuna [19]. Or-
YETJIUBO MPOAECMOHCTPUPOBAHHASI HAMU TTOJIOKUTEIbHASI KOPPEJISLIMST MEXIY CHUXKCHU -
€M YPOBHSI aHAPOTEHOB Y KPbIC C pa3IMYHBIMU IO TSIKECTU Y BIPAXKEHHOCTH MHCYJIMHO-
Boii HegocTtaTroyHOCTH MozaensiMu C/I1 MOXeT SIBASITbCS KOCBEHHBIM J10Ka3aTeJIbCTBOM
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Puc. 3. Ctumynupyitouiuit addexr dopckonuna, GppNHp u xopuonunueckoro roHagorponuHa (XI') Ha ak-
TUBHOCTb ALl B TECTUKYJISIPHBIX MEMOpaHaX KOHTPOJbHBIX U IMA0ETUUECKUX KPBIC.

Konnenrpauuu crumynsaropos ALl — popckonun (10_5 M), GppNHp (10_5 M) u XTH (10_7 M). Ctumynu-
pytomumit ALl addexT mpencrapiaseTr coO0il MPUPOCT aKTUBHOCTU (hepMeHTa Hajl ee O0a3aibHbIM yPOBHEM,
nMoab TAM®/mMuH/Mr 6enka. O603HAYeHUsT TPYIIIT Kak Ha puc. 1, B Kaxkmoit rpymre # = 6. 3Ha4eHUs TIpe/-

craBiieHbl Kak M + SD. * — paznuuusi ¢ KOHTPOJIEM CTaTUCTUUECKH 3HaUMMBbI ipu p < 0.05.

POJIM MHCYJIMHOBOM U JIETITUHOBOM CUCTeM B (DYHKIIMOHMPOBAHUM TUIOTAIAMUYECKUX
3BEHbEB IMITOTAIAMO-TUTTOPDU3aPHO-TOHAIHOM! OCH.

CnenmyeTt, OMTHaKO, OTMETUTD, UTO CHMKEHHE YPOBHS JTIOTEMHU3UPYIOIIETO TOPMOHA B
kpoBu B ycioBusix CJI1 He SIBIISIETCSI CTOJIb BBIPAK€HHBIM, YTOOBI CTaTh MPUIMHOMN
octporo aeduimrta anaporeHoB. [TokazaHo, YTO yMEepEeHHOE CHMXKEHUE YPOBHS JIIOTEU -
HU3UPYIOIIETO TOPMOHA B IMara3oHe ero (hbu3noJOrMuecKux KOHIIEHTPALUid MOYTH He
CKa3bIBAaeTCs HA MHTEHCUBHOCTU OTBETa KJIETOK-MUIIIEHEH Ha 3TOT TOHAAOTPOITMH, YTO
00YCJIOBJIEHO U30BITOYHBIM YUCIOM MOJIEKYJ JIOTEUHU3UPYIOLIEr0 TOPMOHA MO OTHO-
ImeHuIo K ynciy peuenTtopos [20, 21]. Boaee Toro, B psiae pabot Ha (poOHE 3HAYUTEITLHOTO
CHIIXEHUSI YPOBHSI TECTOCTEPOHA OBUIO OOHAPYKEHO MOBBIIIIEHUE YPOBHS JIIOTCUHU3U -
pyloliero ropMoHa [22] win yBeandeHue 101 eT0 BBICOKOAKTUBHBIX hopM [12, 23]. Tak,
y KpBIC CO CcTpenTo30TOMHOBLIM C/I1, HECMOTpPsI Ha MOBBILIEHNE YPOBHSI JTIOTEMHU3U -
PYIOILIErO TOPMOHA B KPOBU, OTMEUAIM 3HAUUTEIbHOE OcIabeHue CTeporaoreHesa, YTo aB-
TOPBI CBSI3BIBAIOT C YCUJIEHUEM OKHCJIUTEILHOTO CTpecca U HapyllleHUeM aKTUBHOCTH pery-
JINPYEMOIA TIOTEMHU3UPYIOIINM TOPMOHOM CUTHAJIBHOM CUCTEMBI B CEMEHHMKaX [22].

YcraHosiaeHo, uto B ycioBussx CII1 13-3a HapyleHMs 0ajlaHca peryIsITOPHBIX BIIMSTHUIN
TOHaIOIMOEepHA M aHIPOTEHOB Ha CUHTE3 TOHAIOTPOITMHOB TOHAIOTpodaMu Thodu3a Me-
HSIETCSI COOTHOLLIEHUE U30(OPM JIIOTEMHU3UPYIOLLIETO TOPMOHA, Pa3MyalolIMXcs 10 naT-
TepHy N-rmmko3uiaupoBaHust [23]. Kak U3BecTHO, MOJIEKYJIbI JIIOTEMHU3UPYIOIIETO TOPMO-
Ha, KOTOpbIE pa3jinyaloTcsl MO KOJWYECTBY, 3apsily U CTENEHU pa3BeTBJIEHHOCTH N-TJIMKa-
HOB, CWJIbHO BapbUPYIOT MO CIIOCOOHOCTM aKTUBUMPOBAaTh PELICTITOP JIIOTEUMHU3UPYIOIIETO
TOpMOHA ¥ 3aBHCHUMBIE OT HETrO CTEpOMIOTeHHbIe OelKM B KiieTKax Jleiimura [24]. [Toka-
3aHo, 4To Tipu CJI1 B 3HAUMTENBHON CTENEHW TOBBIIIAETCS MOJISI BHICOKOAKTMBHBIX
dopM JIIOTEMHU3UPYIOIIETO TOPMOHA, YTO SIBJISIETCS MEXaHM3MOM, HaIlpaBJICHHBIM Ha
BOCCTAHOBJIEHUE CTEPOUTOTeHHOTO (hdeKTa JI0OTEMHUZUPYIOIIET0 TOPMOHA B YCIOBUSIX
CHMXXEHMSI €r0 CyMMapHOro myJjia B KpoBoToke [12, 23]. Cnenyert, omiHaKO, OTMETUTD, YTO
MOBBILIEHUE TOJIM BBICOKOAKTUBHBIX (DOPM JTIOTEMHU3UPYIOIIETO TOPMOHA HE MPUBOAUT
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K HOpMaJM3alu CTepOUIOTeHHOM (PYyHKIIMK KiIeToK Jleiigura u He KOMIIEHCUPYET OCT-
polit fepuut rectoctepoHa [23]. D1t (hakThl yKa3bIBalOT HA TO, YTO MPUUMHOI CHUKE-
HUS npoayKuuu tectoctepoHa npu CJI1 MOXET SIBISITbCS CHUKEHNE UyBCTBUTEJIbHOCTH
CEMEHHUKOB K JIOTEMHU3UPYIOIIEMY TOPMOHY Y XOPMOHUYECKOMY TOHAJAOTPOTINHY Ye-
JIOBEKa, YTO U ObLIO TPOJEMOHCTPUPOBAHO HAMM MPU U3YUYEHUU BIUSTHUS XOPUOHUYE-
CKOTO TOHAJAOTPOIIMHA YeJIOBEKa Ha CTEPOUIOTEHHYI0O aKTUBHOCTb CEMEHHUKOB 1uade-
TUYECKUX KPBIC B YCIIOBUSIX in Vitro U in vivo.

Hamwu BriepBbie OBIIO MMOKa3aHO, YTO MOBBIILIEHNWE YPOBHST TECTOCTEPOHA, BEI3BAHHOE
00pabOTKOM KPBIC C pa3IUUHBIMU I10 TskecTr popMamu CJI1 XOpMOHUYECKMM TOHAI0-
TPOIIMHOM YeJIOBeKa, ObLJIO HAMHOIO MEHee BBIPa)KEHHBIM B CPAaBHEHUHM CO 310POBBIMU
>KUBOTHBIMU. B cityuae Tsokenoit u cpenneit dopm CJL1, 11t KOTOPBIX XapaKTepHbI CUJIb-
HO BBIpaXX€HHAs! TUNIEPIIMKEMUS] M OCTPBIit 1eDULUT UHCYINHA, CTUMYJIUPYIOIIUI 3¢h-
(hexT XOprOHNYECKOTO TOHAIOTPOTIMHA YeJIOBEKa, KOTOPBIN OLIEHUBAIY 110 3HAYEHUSIM
AUC11,00—16.00)> ObLI B UETBIPE U JIBA pa3a HUXE, YeM B KOHTposie. ClieIoBaTeNIbHO, 3aMe-
CTUTeNbHAs Tepanus roHagoTponuHaMu npu CII1 MoxeT ObITh Masio 3¢ dEKTUBHOI U He
JIaBaTh OKMAAEMOTO pe3yJibTaTa B OTHOLIEHWM HOPMaIM3alMy CTEPOMAOTeHHOM DyHK-
unn. Kak n3BecTHO, HapyleHUsI TUTTOTAJIAMO-TUMTO(PN3apHO-TOHAIHON OCH Y MYXUMH B
yenoBusix CII1 onuchIBalOT KaK TMITIOTOHANOTPOMHBII TMIIOTOHAOU3M, B CBSI3U C YeM
MPEICTaBISIIOT UHTEPEC Pe3yabTaThl KIMHUYECKOTO UCCIe0OBaHMsI, B paMKax KOTOPOro
JIeYeHe TOHAJ0JIUOEPUHOM MYKUYMH C TMITIOTOHAJOTPOIHBIM IMITIOTOHAAU3MOM XOTS U
MPUBOJIUIIO K 3HAYUTEIBHOMY MOBBILIEHUIO Y HUX YPOBHS JIOTEMHU3UPYIOILETO TOpMO-
Ha, HO HE BBbI3bIBAJIO HOPMAaJIM3allMM CHIKEHHOTO YPOBHSI TeCTOCTepoHa [25].

Uccnenyst MOJeKyJISIpHbIE MEXaHU3MbI OCJIa0JIeH!sI OTBETa CEMEHHUKOB TUabeThye-
CKUX KPBIC Ha XOPUOHWYECKUI TOHATOTPOITMH YeIoOBeKa, HAMU B TECTUKYJISIPHBIX MEM-
opanax kpbic ¢ CJI1 ObII0 M3yYeHO BIWSIHUE HETOPMOHAJbHBIX areHTOB U XOPUOHUYE-
CKOTO TOHaJOTPOINMHA YeJIoBeKa Ha aKTUBHOCTb aieHWIATIIUKIIA3HOM CUTHAJIbHOI cUCTe-
MBI, OTIOCPEAYIOLIEH CTUMYJISILIMIO CTEPOUIOTEHHBIX Oe1KoB. HeoOXonnumo oTMETHUTD, UTO
YYBCTBUTEJIbHASL K JIIOTEMHU3UPYIOLIEMY TOPMOHY U XOPMOHUYECKOMY TOHAaAOTPOMUHY
aJeHWIaTUMKIIa3Hasl CHUCTEMa, Hapsay C PEeLenTOpOM JIIOTEMHU3MPYIOIIEr0 TOpMOHA,
BiuouaeT Gg-6em0k, ALl u Hkenexame TAM@-3aBucuMsble a3(pdeKTopHbIe OeIKH, He-
TMOCPEACTBEHHO KOHTPOJMPYIOILIME CUCTEMY CTepousioreHe3a B kieTkax Jleiiaura. st
aktuBauuu ALl Heo6XxonuMo He TOJIbKO 3¢(hheKTUBHOE CBSI3bIBAHUE PElieNTOpa C TOHAI0-
TPOITMHOM, HO U TIOJTHOLIEHHOE COTIPSDKEHUE KaK MEXITY aKTHBUPOBAHHBIM PELIETITOPOM U
ofy-rereporpumeptbiM G-6ekoM, Tak u Mexay [ TD-cBs3aHHOI hOpMOii O-CyOheInHI-
bl G-6enka u peryiasitTopHbiM fomeHoM All [4]. Hamu nokazaHo, 4To BO Beex rpyrnmnax
Ma0eTUYECKUX KPbIC CTUMYJIUpYIolne 3¢hheKTbl XOPUOHNUYECKOTO TOHAIOTPOITMHA Ye-
noseka 1 GppNHp, Herunponusyemoro aHanora I'T®, akrusupyiouero G-6ei1ku, Ha
akTuBHOCTH ALl B TecTUKYSIpHBIX MEMOpaHaX OCIa0ISIOTCS TPUMEPHO B OMHAKOBOM
CTeIleH!, B TO BpeMs Kak ctumynupytoimuii ALl apdexkr dopckonmHa, aeicTByOIIEro
HEIOCPEJICTBEHHO Ha KaTAJIMTUYECKUI caliT (pepMeHTa, CyllIeCTBEHHO CHUXKAETCSI TOJIb-
Ko B rpymnre ¢ Tskenoit ¢oopmoit CI1. OCHOBBIBasICh Ha 3TUX JAHHBIX MOXHO 3aKJIIO-
YUTh, YTO Mpu TseKenoit popme CJI1 B ceMeHHUKAxX OCIA0JSIOTCS KaK KaTaTuTu4yecKast
akTuBHOCTB All, Tak 1 ee pyHKIMOHaANBbHOE conpsbkeHne ¢ G -0enKaMu, B TO BpeM4 Kak
npu cpeaHeit u msirkoit popmax CJI1 HapyllieHUsI TOKaTU30BaHbl B OCHOBHOM Ha YPOBHE
G,-6enka. DTU U3MEHEHUs B aJeHUIATUMKIA3HONW CUCTEMEe OMOCPEAyIOT ociabieHue
YYBCTBUTCJIBHOCTH KJICTOK HCﬁﬂMFa K TOHaaAOTpOIIMHaM, XOTS HCJIb3 UCKIIOUYNUTDb BKJIa-
J1a B 3TOT TIPOLIECC U HapylIeHUH (PYHKIIMOHAIBHON aKTUBHOCTHU peLienTopa JIIOTEUHM -
3UPYIOLIETO TOPMOHA M CHUXKEHUSI UMCJIa PELIENITOPOB Ha MOBEPXHOCTH KiieToK Jleiinura.

OCHOBHBIMM MPUYMHAMU CHUKEHUSI (PYHKIIMOHAJIBHONH aKTMBHOCTU KOMIIOHEHTOB
alleHWJIaTIUKIIa3HOM cucTeMbl B ceMeHHUKax npu CJ 1 sSBISIIOTCA yCUIEHUE arloNTOTH-
YECKHMX U BOCTIAJIMTEIbHBIX TTPOLIECCOB, HAPYIIIEHUE OKUCIUTEIbHO-BOCCTAHOBUTEILHO-
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ro 6ajaHca, TMIeproMoOLIMCTEMHEMUSI, KOTOPbIE Pa3BUBAIOTCS B YCJIOBUSIX CUJILHO BbIpa-
JKeHHOM runepriimkeMun. UMetoTcst CBUAETEIbCTBA TOTO, YTO B CEMEHHUKAX I'PBI3YHOB C
sKcnepuMeHTaaIbHbIMU MoaesissMu CJI1 moBbIIIaeTcsl YpOBEeHb aKTUBHBIX (DOPM KHCIIO-
pona v ociabisieTcsl CuCTeMa aHTUOKCUIAHTHOM 3alllUThI, YTO BeAET K aKTUBAIIUM MTPOa-
MOTNITOTUYECKMX KaCKaI0B M HapylIaeT MPOILECCUHT OEJIKOB B CTEPOMIOTEHHBIX KIeTKaxX
[26, 27]. B ycanoBusix CJ/I1 B KpOBM MOBBIIIAETCS YPOBEHb TOMOLIMCTEMHA, YTO BEIET K
Pa3BUTUIO SHAOTEJMATbHBIX TUCHYHKIMKI U JIEXKUT B OCHOBE PAa3BUTUS PSIIA TSIKETbIX
ocnoxHeHuit CI1 [28, 29]. [1pu 3TOM MUIIIEHSIMU TOMOIIMCTEMHA SIBJISTIOTCSI, B TOM YHC-
Jie, U KOMIIOHEHTBI aleHWIATUHUKIIa3HO cucTeMBl, B nepByto ouepenb Gg-6enku [30, 31].
HNMeercs ucciemoBaHue, B KOTOPOM ITOKa3aHoO ocjiabieHue akTuBHOCTH HAM®D-3aBu-
CUMBIX ITyTeli, BOBJIEYEHHBIX B HEIIPOCTEPOUIOTEHE3, B YCIOBUSX TUTIEPrOMOIIUCTEUHE-
muu [32]. BeaeacrBue 3TOT0 MOXHO MPEANOI0KHUTh, UYTO THUITEPTOMOLUCTEUHEMUS MO-
KET pacCMaTPUBAaTBbCS B KAYECTBE OMHOro U3 (pakTopoB ocinadneHust GpyHkumit G-6e1KoB
W CHVKEHUS YyBCTBUTEJIBHOCTH K TOHAIOTPOITMHAM B CEMEHHMKAX 1Na0eTUUYEeCKUX KPbIC.

Takum o6pa3oM, HaMu BOEPBBIE MOKA3aHO, YTO BHIPAXKEHHOCTh aHIPOTCHHOTO Aehu-
UTa y KPbIC CO CTpenTo30ToMHOBBIM CJ/I1 U cTepouIoreHHblil OTBET MpU 00paboTKe
>KMBOTHBIX XOPMOHUYECKMM TOHAIOTPOIIMHOM YesioBeKa 3aBUCAT OT Tsikectu CJL1, BbI-
PaXEHHOCTU TUTIEPTIIMKEMUU U TUTIOMHCYJIMHEMUU. BaskHEUIITMM MEXaHU3MOM, OTBET-
CTBEHHBIM 32 ocjiabjieHue CTepounoreHHoN (GpyHKIMu cemeHHUKOB nipu C/I1, siBisieTcst
CHMXeHUe QYHKIMOHAIBLHOM aKTUBHOCTHU YyBCTBUTEJIbHOM K JIIOTEMHU3MPYIOLIEMY TOp-
MOHY U XOPUOHWYECKOMY TOHAIOTPONMHY YeJIOBeKa afeHUATIIMKIIA3HONW CUTHAIBHOM
CHCTeMBI B ceMeHHUKax. B ciydae Tskenoit dopmbl CJ11 HapyieHUsT B Heit JIoKajanu3oBa-
HbI BO BCEX OCHOBHBIX 3BE€HbSIX, IPU cpeaHeil u Msrkoil ¢opmax CII1 oHM 3aTparuBaioT
MPEeVMYILECTBEHHO TPaHCAYKTOPHBII ee KOMIOHEeHT — Gg-6emnok. [TonyyeHHble HaMu
NIAHHBbIE CBUAETEIBCTBYIOT B MOJIb3Y TOTO, YTO KJIIOUEBOU MPUUYMHON aHAPOTE€HHOIO Je-
duTa U ociaabjeHuss penpoayKTUBHBIX GyHKIMU npu C1 sBASIOTCS HapylIeHUS
TPaHCAYKUMU CUTHAJIA OT aKTUBUPOBAHHOTO PeLENTOPa JIOTEUHU3UPYIOLLEro TOPMOHA B
CeMEHHUKaX, Belylllre K 3HAUMTEIbHOMY OCJIabJIeHUI0 CTUMYJIMpYtolero addekra ro-
HaJIOTPOTIMHOB HA CTEPOUIOTEHE3.

NCTOYHUKHN ®PUHAHCHUPOBAHUA

PaGota BeimostHeHa nipu (puHaHcoBoi nmomnepxkke POD®U u JHT (Ne 18-515-45004
WMH/-a) u yacTW4yHO IIpM TIOOIEepKKE ToCymapCcTBeHHOro 3amaHust AAAA-A18-
118012290427-7.
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The Relationship Between an Androgen Deficiency and a Decrease of the Sensitivity
of Testicular Adenylyl Cyclase to Gonadotropines in Rats With Streptozotocin Diabetes
of Varying Severity

A. A. Bakhtyukov* *, K. V. Derkach?, A. O. Shpakov*

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

*e-mail: bahtyukov@gmail.com

Abstract—Type 1 diabetes mellitus (DM1) leads to dysfunctions of the male reproduc-
tive system, which is caused by a decrease in testosterone synthesis by the testes. Cur-
rently, there is little studied how the severity of DM 1 affects the testosterone production,
and what role in the development of androgen deficiency is played by a decrease in the
sensitivity of the adenylyl cyclase system of Leydig cells to gonadotropins. The aim of the
work was to study the basal and human chorionic gonadotropin-stimulated testosterone
levels in male rats with severe, moderate and mild forms of DM 1, as well as to study the
regulation of the enzyme adenylyl cyclase (AC) by non-hormonal agents (forskolin, Gp-
pNHp) and human chorionic gonadotropin in the testicular membranes of diabetic rats.
The severe and moderate forms of DM1 were caused by treatment of four-month-old
rats with streptozotocin at the doses of 60 and 35 mg/kg, and the mild form of DM1 was
induced by treatment of five-day-old rat pups with streptozotocin (75 mg/kg), which led
to the development of diabetes at the age of 4 months. The values of AUC 1 g9_15.00)
(the integrated area under the curve “concentration of testosterone(nM) —time(h)”) in
the groups with severe, moderate and mild forms of DM1 was 50.4 + 10.4, 75.7 + 21.2
and 105.9 £ 9.3 arb.u. and were reduced by 69, 53 and 34% in comparison with control
(161.1 £ 18.6 arb.u., p < 0.05). The AUC 4 9_16.00) for the testosterone level stimulated
by human chorionic gonadotropin (100 IU/rat) in the same groups were 115.4 + 30.4,
229.6 £ 64.3 and 306.4 + 58.8 arb.u. and were reduced by 74, 48 and 31% in comparison
with control (445.4 &+ 132.7 arb.u., p < 0.05). In the testicular membranes of rats of the
group with severe form of DM, the basal and the forskolin-, GppNHp- and human
chorionic gonadotropin-stimulated AC activity were decreased by 34, 39, 54 and 68%,
respectively. In the groups with moderate and mild forms of DM 1, only the AC effects of
GppNHp and human chorionic gonadotropin were decreased. Thus, the androgen defi-
ciency in rats with DM1 and the steroidogenic response in the case of their treatment
with human chorionic gonadotropin depend on the severity of DM1, and the key cause
of the androgen deficiency is the impaired functional activity of the gonadotropin-sensi-
tive adenylyl cyclase system in the testes of diabetic rats.

Keywords: diabetes mellitus, testosterone, chorionic gonadotropin, adenylyl cyclase, tes-
tes, androgen deficiency



	МЕТОДЫ ИССЛЕДОВАНИЯ
	РЕЗУЛЬТАТЫ ИССЛЕДОВАНИЯ
	ОБСУЖДЕНИЕ РЕЗУЛЬТАТОВ
	ИСТОЧНИКИ ФИНАНСИРОВАНИЯ
	СПИСОК ЛИТЕРАТУРЫ


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Photoshop 5 Default CMYK)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        14.173230
        14.173230
        14.173230
        14.173230
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 14.173230
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice


