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[MIOKCHsI MOXET KOPPEKTHPOBATh Pa3BUTHE N1MabeTa U ero OCJIOKHEHWI y )KUBOTHBIX
U YeJIoBeKa, a muabeT ycyryosseT si3Boobpa3oBaHue B xkenynke. OnHaKo BIUSTHUAE TH-
MOKCHUH Ha SI3BO0Opa30BaHME B XKeJIyIKe MPU ArabeTe OCTAaeTCsI HEM3BECTHBIM. 3agadya
paboThl COCTOsIa B CPABHEHUMU BIIMSIHUSI COAEPXKaHUsI KPbIC B ropax NMpu yMepeHHOM
€CTeCTBEHHOU T'MIIOKCUY 1 Ha paBHUHE Ha pa3BUTHE AuabeTa 1-ro ThIa u 13B000pa3o-
BaHUe B keaynke. Yepes 2 Hel. Mocie aKKIMMaTU3NIUU KpbIc K Tunokcuu (Ipusib-
opycbe, 2125 M Ham ypoBHeM Mopsi) mM BBomwiMn ctpento3otounH (CTP, 50 waum
70 Mr/KT) MM ero pactBopuTeb. OMTHOBPEMEHHO KPBIC HA PaBHUHE WHBEIIMPOBAIU
CTP (unm pactBopuTeieM) B Tex ke no3ax. CriycTs 2 Hell. Ha (hoHe 24-4acOBOTIO roJio-
TaHWS KpbICaM KaK B TOpax, TakK M Ha paBHUHE, BBOAWIM MHIOMETAlMH (35 MT/KT), 4TO
TIPUBOIMIIO K 00pa30BaHUIO 3PO3UIA B CIM3UCTOM 000I0UKe KeynKa yepes 4 4. Beme-
Hue CTP (50 u 70 Mr/Kr) BbI3BIBAJIO J0303aBUCUMOE YBEJINYCHUE YPOBHS TTIOKO3bI B
KPOBH y KPbIC KaK B Topax, Tak U Ha paBHUHE, YTO CBUAETEIbCTBYET O Pa3BUTUM TUA-
Oera pasHOIl cTerieHU TskecTu. Y Kpbic Ha paBHuHe BBeneHue CTP (50 u 70 mr/xr)
MPUBOIWIO K J0303aBUCUMOMY YBEJIMYCHUIO TUIOIIAAM 3PO3UM, MHAYLHMPOBAHHBIX
WHIOMETAaIlMHOM, II0 CPaBHEHUIO C KOHTPOJBHBIMU XKWBOTHBIMM (pacTBOPUTEIb
CTP). Y kpbIc B ropax HabJIIOIAJIOCh YCYTYOJIeHUE TTOBPEXACHUI CIIM3NCTON 000109~
KU KeJIylIKa, BbI3BAHHOE MHAOMETAlIMHOM, KaK y KOHTPOJIbHBIX KPbIC (PaCTBOPUTEIb
CTP), Tak u y x)xuBoTHbIX c0 CTP-uHIylIupoBaHHBIM AMA0ETOM 1O CPAaBHEHUIO C MO-
BPEXIEHUSIMU Y KPBIC COOTBETCTBYIOIIMX IPYIIT Ha paBHUHe. Hanbosbliliee ycuieHue
npoyibleporeHHoro aeiictsusi CTP B ropax Habrogaaoch Ipu €ro BBEICHUU B 103€
70 mr/kr. TakuM oOpa3oM, MOCTOSIHHAsI yMEpEeHHasl TUIIOKCHUSI MOXKET MPUBOIUTH K
YCWIEHUIO SI3BOOOpa30BaHUS B XKeJyIKe, BRI3BBAHHOTO MHIOMETALIMHOM, Y KPBIC C I1a-
O0etoM 1-ro Tuma, ¥ KpoMe TOro, caMa mno cede ycyryoJsiTh yabLIEpOTeHHOE ACHCTBUE
WHIOMETallMHA.
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BBEJEHUE

JunabeT OTHOCHUTCS K YMCIy 3a00JieBaHUit, MPUBOASIIUX K PAHHEN WHBAJIUIHOCTU U
CMEPTHOCTH, TIPY 3TOM PacIpOCTPaHEHHOCTH AruabeTa BO BCeM MUpPEe HEYKIIOHHO PACTeT.
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KonuuecTBo manueHToB ¢ caxapHbIM auadetoM B 2021 1. gocturio 537 MiH yenoBek [1].
B Poccuiickoit @enepaiiu o011asi YMCIEHHOCTh MAllMEHTOB ¢ AuabeToM K Hauaimy 2023 r.
cocTaBuIa MOYTH 5 MJTH YenoBek (3.31% Hacenenus) [2].

ITponopuroHaJbHO POCTY PAcCIPOCTPAaHEHHOCTH AuUabeTa yBeJIMYMBACTCS U YMCIICH-
HOCTh MALMEHTOB C TSIKEJBIMU COMYTCTBYIOIIMMU OCJIOXHEHUSIMU 3TOTO 3a00JIeBaHUs
[3]. Petunomnatusi, HedponaTtusi, HeponaTusi — Cpelu M3BECTHBIX TSXKEJbIX TMOCTe-
ctBuii nuadeta [3]. JuabeT sSABIsIeTCS OOQHOM M3 BEOYIINX IIPUYWH CICHOTH [4], Toded-
HOI HEIOCTAaTOYHOCTHU [5], cepAeuHBIX MPUCTYNOB, UHCYJIbTA [6], aMOyTallMy HIKHUX
KOHEeUYHocTel [7].

TuneprivkeMus, pasBuBaromiasicss npu auadere, cBsA3aHa JIMOO C HECTTOCOOHOCTHIO
BbIpabaThIBATh MHCYJIMH M3-3a MOTepy 0eTa-KJIETOK ITOMKETyI0YHOM XeJie3bl (muader 1-ro
TUIA) WA U3-3a PE3UCTEHTHOCTU K MHCYJIMHY (nuabdet 2-ro Tuna). HecMotps Ha paznu-
Yyue B 3TUOJIOTMHU 3a00JIeBaHUs, XPOHUYECKAs TUTIEPIIIUKEMUST OCTAETCsl KIIOUEeBOM MpPo-
OJ1eMoit TS BceX TUITOB AuabeTra [3] M COOTBETCTBEHHO Ha Hee HaIlpaBJIeHBI JeueOHbIe
BO3JICHCTBUS.

T1peBanupyolMU SIBSIIOTCS MEAUKAaMEHTO3HbIE CITIOCOOLI JeueHus1 nuabera. MHcy-
JIMHOBAsI Teparivsi, OCHOBaHHAsI Ha KOHTPOJI€ YPOBHSI IJTIOKO3bI B KPOBU C TTIOMOIIIBIO 9K30T€H-
HOTO WHCYJIMHA, SIBJISIETCS] JOMUHUPYIOIIMM TTOIXOIOM TIpU JIeYeHNU auabeTa y 4ejloBeKa 1
KUBOTHBIX [8§—12]. B HacTosimiee BpeMsi IIpOBOISITCS UCCIEAOBAHNS, B KOTOPBIX BEACTCST IO~
uck 6osiee 3(pheKTUBHBIX CITOCOOOB UCTIOIB30BAHUS UHCYJIMHA, CPEIU HUX — CTIOCO0 ero
MHTpaHa3zajabHoro BeeaeHus [13]. K yucity nepcreKTUBHBIX MOIXOA0B, HallpaBJIE€HHBIX Ha
JledeHue nuabera, OTHOCITCS TakXe LieJeHanpaBieHHasl JOCTaBKa aHTUANA0ETUYEeCKUX
(bakTOpOB; 3aMecTUTEIbHAS TepaIus J-KJIeTKaMU MyTeM TPAHCIUIAHTALMK OCTPOBKOBOA
TKaHU, Teparnusl Ha OCHOBE T€HOB U CTBOJIOBBIX KJIETOK, UMMYHOTEpAIiis U aBTOMaTU3U-
POBaHHOE JICUCHHUE C ITTOMOIIBIO MICKYCCTBEHHOM MOIKEIyIOYHOM Kene3bl u apyrue [14—17].

Hapsimy ¢ ucrojib3oBaHEM MEIMKAMEHTO3HBIX CITOCOOOB JIeUeHUsT AradbeTa 1 ero rmo-
CJIeICTBUIA, BCe OOJIbllice BHUMAHUE B HACTOSIIIEE BpeMs YAEISIeTCS U HEMEIMKaMEHTO3-
HbIM ToaxoaaM. OOIIeNnpu3HaHO, YTO U3NUEeCcCKre yIpaxXHEHWs, B YACTHOCTU OeT, 10~
CTYIHBI M XXUBOTHBIM, W JIIOASAM, OCJabisieT pa3BUTHe AuabeTa M COIMyTCTBYIOIIMX
ocyioxxHeHwuii [18, 19].

Cpenu pa3paboTOK HEMEIUKAMEHTO3HBIX TTOAXOIOB BbIAESETCS TUTIOKCUs. B nure-
paTtype o0cyXIaeTcsi BOIPOC O BIMSHUU TUITOKCUY Ha TeueHue nuadera. [1pu aTom naH-
HbIE€ TPOTUBOPEUUBBI, UTO BO MHOTOM OOBSICHSIETCS Pa3HbIMU MOJEISIMUA TUITOKCUU: OT
anmHo3 BO BpeMms cHa [20], KOTopoe OKa3bIBaeT HeraTUBHOE BJIMSIHUE Ha OpPraHMU3M, 10
MCKYCCTBEHHOM TMITOKCUU B 6apoKaMepe, BIMSHUE KOTOPOl 3aBUCUT OT MUCTIOIb3yeMOit
monenu. Haubosiee yacTo mpuMeHsieTcsl epuoandeckasi TUIOKCHSI. YCITOBUSI UCCIIeNO-
BaHMS B OTOI MOJEJIM MOTYT Pa3juvaThCs 1O CTENEHU TMTIOKCUH, TIO TIPOAODKUTETEHOCTH
TMIPUMEHEHUS €XETHEBHOU T'MIMOKCUU U MO JJIUTEbHOCTU €XEIHEBHOTO MPeObIBaHUS B
KaMepe (OT MUHYT 10 4acoB). Mcmoib3yloT Kak HOpMoOapuiyecKkyro (Ipu HOPpMaJIbHOM
NaBJIEeHWM B KaMepe CHMXKAIOT cofepkKaHre KMCI0poaa B CMECH ra30B), Tak TMITo0apuye-
CKYIO TUTIOKCHUIO (CHUXXEHUE aBJICHUSI B KaMepe, UTO MPUOJIMKaAeT 3Ty MOJEb K yClIo-
BUsSIM rop). HecMoTpst Ha 3TH pa3nnyus B yCIOBUSIX UCCIENOBAHUI, UMEETCS LIEJIbIi PsiT
paboT, B KOTOPBIX MOKa3aH KOPPEeKTUpyolnii 3 EeKT nepruoanieckoil TMIMIOKCUM Ha
noKa3aTeJ I MeTaboIMYeCKOro CuHApoMa 1 nuabdera 1-ro u 2-ro TMNa Kak y jJmoaei [21,
22], TaK M y >)KMBOTHBIX [23, 24]. JJ1s naleHToB ¢ nuadbeToM 6osiee 3(pheKTUBHBIM MO -
XOIIOM K O0JIETYeHUIO OOJIE3HU CUMTAETCSl COYETaHNE TUITOKCUM C (DU3UUECKHUMU YITPaXK-
HeHusMu [21, 25—27]. B akcniepyMeHTax Ha KpbIcax MpyU MeTabOJIMYECKOM CUHAPOME U
nuabetre oOHapyXeH MO3UTUBHBIN 3(GhEKT NMepruoInYecKoil TUITOKCUM Ha COMYTCTBYIO-
11I1e OCTIOXKHEHUS CepAeYHO-COCYIUCTOI cucTeMsl [28, 29], mouek [23], meuenu [23].

UccnenoBaHus Ha JIoasix TIPOBEJAEHBI HE TOJbKO MPU MCKYCCTBEHHOI TMITOKCHUU, B
YaCTHOCTHU B OapoKamMmepax, HO M MIPU eCTECTBEHHO# — NpeObiBaHUY B Topax. OOHapyXeH
KOppeKTUpytonnit 3pdeKT runmokKCMu Ha pa3BUTHE nMabeTa Mpu IJIUTEJIbHOM aKKJInMa-
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TU3ALIMU JIIOAEN K CPEIHETOPLIO B COYETAHUM ¢ (PU3UYECKOM HArpy3Koii [26, 27]. Kpome
TOTO, MOKAa3aHo, YTO B MOIYJISILIUM HaceJIeHUsI, MpoxkuBatolero B ropax Yuim [30] viaum
Kuwuras [31], mpoueHT 3a001eBaHMsT [MabeTOM 3HAYUTEILHO HIDKE, YeM IO CTpPaHe B 1IEJIOM.
DKCMEepUMEHTBI Ha XXMBOTHBIX, MPOBEIEHHBIE B YCIIOBUSX aKKJIMMaTU3alMU K TUTIOKCUU
B ropax, eIMHUYHBI [32], 1 OHU He CBSI3aHbI C AUa0ETOM 1/WIN SI3BOOOPAa30BaHUEM.

Huabet HapyiaeT (pyHKIIMOHMPOBAHNE BCEX CUCTEM OpTaHM3Ma, B TOM YMCJIe U Xe-
JIyODOYHO-KHUIIIEYHOTO TPpaKTa. XOTs TepMUH “auabeTudeckas ractporatust” [33], Ha Halr
B3IJISIA, OCTAETCsl HE TAaKUM PACIpPOCTPAaHEHHBIM KaK peTUHOIAaTus, HedporaTusi, Heli-
pormatus [3], HO TeM He MeHee, TacTpoIaTus Ipu 1uadeTe — 3TO He TOJbKO IMaTOJIOTHs,
HO U yrpo3a xu3Hu. [1pu nuadere ycyryoaseTcs 4yBCTBUTEIbHOCTh CIU3UCTO 000104~
KM XKeJlyKa K MOBPEXIAIIINM BO3ICHCTBUSIM B pe3yJibTaTe Yero YBEJIUYUBACTCSI PUCK
s13B000pazoBaHus B xkenynke [33—39]. SIzsBooOpazoBaHue B XKeJynKe camo To cebe ocra-
€TCsI cepbe3HOl KIMHMYeCcKoi mpoobiaemoit [40], aTa mmpobieMa 3HAYUTEILHO YCYTyOIs-
eTcs Il malMeHToB ¢ nuabetrom [39], u, cienoBareabHO, TpeOyeT pa3padboTku addex-
TUBHBIX MOJAXOA0B K ee peleHuto. Hailim HayyHble MHTEepeChl CBSI3aHbl C MUCCIEIOBAHUEM
s13B000Opa30BaHUs B XKeJIyIKe MpU A1UadeTe Yy 9KCIIEePUMEHTAIbHbBIX XXUBOTHBIX, KOTOPbIE
MPOBOISTCS B pa3HbIX acniekTax [18, 34, 35, 41, 42], B ToM uucjie U B HaNIpaBJICHUU ITOUC-
Ka HEMEIMKAMEHTO3HBIX TTOAXOA0B IJIsi TPpoGWIaKTUKU 1 JeYeHUs SI3BOOOpa3oBaHUs
npu nuadete. B cBSI3M ¢ 3TMM Hac MHTEPECOBAJ BOIIPOC, MOXET JIM TAKOW HEMeIUKaMeH-
TO3HBII MOAXOM, KaK TMUIIOKCHS, OKa3bIBaOIasl BIUSHUE HA pa3BUTHE U TeueHue auabe-
Ta, BIUSITh U HA I3BOOOpA30BaHUE B XKEJIyIKe.

Hawm He ynanoch HaliTM MaHHBIX JIMTEPATYPHl O BJIUSTHUW TUIIOKCHUM HA CIU3UCTYIO
000J104KYy Xenynka npu auadere. [Ipu 3ToM Mbl HALIJTM HEMHOTOYHMCJIEHHBIE CBEIEHUS O
BIMSIHUM TUIIOKCUM caMoii o cebe (0e3 muabera) Ha CIM3UCTYIO OOOJIOUKY KeayakKa
Kkpbic. ComacHO 3TUM TaHHBIM, TUTIOKCUS HE TOJIbKO HE OKa3bIBa€T MO3UTUBHOTO BIIUSI-
HUSl HAa YYBCTBUTEJIBHOCTb CIM3UCTON OOOJOUKM XKEJydKa K YJIbLEPOreHHBbIM BO3AEi-
CTBUSIM, & HA0OOPOT, MPUBOAUT K HEraTUBHBIM 3P dekram. B yacTHoCTH, ObLIO MOKa3a-
HO YJIBLIEPOTEHHOE JIECTBUE Ha XKeJyIOK TSDKeJION TUITOKCUY B bapoKaMepe caMoil 1o
cebe [43, 44].

Hacrosias pa6ora siBasieTCst IepBOi MO UCCASAOBAHUIO BIIMSTHUSI TUTIOKCHUM HAa SI3BO-
o0Opa3oBaHUeE B XKeJIyIKe y (KUBOTHBIX ¢ 1uabetoM. PaGoTa BbIMosIHEHA ¢ MCITOJIb30BaHM -
€M €CTECTBEHHOU YMEPEHHOI TMITOKCUY CPEIHETOPbSI.

3anaua Hacrosei paboThl COCTOsI/Ia B CPABHEHUU BIIMSIHUS COAEPXKaHUS KPBIC B TO-
pax Mpu yMepeHHOI eCTECTBEHHOM TMITOKCUU U Ha paBHUHE Ha pa3BUTHE CTPENTO30TO-
LIMH-WHAYLIMPOBAHHOTO M1abeTa U si3B000Opa3oBaHUE B XKeIylIKe.

METOAbI MCCIIEJOBAHUA

DKCcNepruMeHThl TIPOBOAMINCH Ha Kpblcax-camiax jJuHuu Crpeir-Jloynu maccoit
240—270 v u3 UKII “buoxkomrexkumus MHactutyra dpmsmonornu PAH” (Konrymm, Jle-
HUHTpajackast 061.). 1151 CpaBHUTEIBHOTO UCCIIEIOBAHUS BIMSHUS CONEPKaHUs KPbIC B
ropax ¥ Ha paBHUHE Ha Pa3BUTHE CTPENTO30TOLMH-UHAYIIUPOBAHHOTO AUabeTa 1 sI3BO-
oOpa3oBaHME B KeJyldKe ObLIM MCITOJIb30BaHbI ABE I'pyMmbl Kpbic. OaHa rpyria Kpbic
OblJ1a TpaHCIIOPTUPOBaHa B YCJI0oBUsI cpemHeropbs: [1puanbopycwe (11. Tepckou). Tlpu
TpaHCIIOPTUPOBKE B Tepckoyl HAa3eMHBIM TPAHCIIOPTOM, KOTOpas 3aHsijia 2 JTHSI, KPbICHI
HaXOIWJIMCh MPU IMMOCTOSTHHOM ITOCTYIIe K Boae M Tuile. [Tocie mpubpITHS Ha SKCIEpH-
MEHTaJbHYIO CTaHIIMIO B TepcKo XKUBOTHBIE B TEUEHUE IBYX HeNeb aKKJIMMaTU3UPOBa-
JIMCh K YMEPEHHOI €CTECTBEeHHOM TMIIOKCHUM YCIOBUII CpeaHeropbss Ha BeicoTe 2125 M
HaJ YPOBHEM MODS (UTO COOTBETCTBYET MPUMEPHO 77 % OT HOPMOKCHUYECKOTO MapLaib-
Horo aaBJjieHUs1 kuciaopona [32]. OmHoOBpeMeHHO Apyrasi TpyIina KpbIC, OCTaBIIasICsl Ha
paBHuHe (Konryiim), mocnie repeMelieHus 13 MHCTUTYTCKOTO BUBapusl B JlabopaTop-
HBI TaKKe B TeUeHUE IBYX Helledb analTUpOBalach K YCIOBUSIM JIAGOPAaTOPHOTO BUBA-
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pust (COOTBETCTBEHHO 3TO TpyINa HEaKKJIMMAaTU3UPOBAHHBIX K TMIOKCUU KUBOTHBIX).
U B ropax, 1 Ha paBHHUHE KPBICHI COEPXKAIUCH MO 5 0co0Oeli B KJIETKe B CTAaHAAPTHBIX Jia-
GopaTopHBIX yCIoBUSIX: TeMIiepaTtypa 21—22°C, cBeToBoO# pexxuM 12 4:12 u (BKIIIOUeHUE
cBeTa B 8 4, BeIKoueHue B 20 ).

Jwuaber 1-ro Tuna ObUT MHAYHIKMpPOBaH BBedeHUeM crpernro3oTounHa (CTP) (Sigma-
Aldrich, I'epmanust). Beenenue CTP sgBisieTcs mmMpoKo paclpoCTpaHEHHOM 3KCIIepH-
MEHTaJIbHOI MOJIEJIbIO MHCYJIMH-3aBUCUMOTO0 nuabera [45].

st pazButust fuabdeta 1-ro turma pasHoii crereHu Tsokectu CTP BBomwiu B ABYX 10-
3ax: 50 mwim 70 mr/kr (3 mMi/Kr), BHyTpuOpIommMHHO. KOHTPOILHBIM KpblcaM BBOIWMIN
pactBopurenrb CTP: 0.1 M umnrpatHsiii 6ydep (pH 5.0) B TakoMm ke oObeMe.

B kauecTBe y/iblIepOT€HHOTO CTUMYJIa UCTIOJIb30BAJIM HECTEPOUIHBIN TPOTUBOBOCTIA-
murenbHblil penapaT (HCIIBIT) — mnnomeranun (MUM) (Sigma-Aldrich, I'epmanust),
KOTOPBIif BBOAWIU B 103¢ 35 MI/KT (5 MJI/KT) MOAKOXHO MPeABaAPUTEIbHO TOJIOAABIIUM
24 4 kpbeicaM. Beibop UM niist ynblieporeHe3a orpenesisiics KIMHUYECKOW 3HAYMMO-
crbio: ucnonab3doBanue HCIIBII B kuHuKe SIBIsieTCsl OMHOM M3 HanboJiee pacipocTpa-
HEHHBIX MIPUYWH TTOBPEXIECHUS XKeJIyTOIHO-KHUIIIeYHOTro TpakTa [39, 46]. CormacHo pe-
3yJIbTaTaM HallluX MpeabIayIIuX ccienoBaHuil, BBeneHue MM B naHHOI A03€ TPUBOAUT
K 00pa3oBaHUIO XOPOIIO BUAMMBIX TeéMOpPparuyeckux 3po3uii B CIU3UCTON 00OJIOuKe
XKeaynka yepes 4 4 nociie ero BBeneHus [47]. KoHTpoJbHBIM XKMBOTHBIM BBOJIMIN pac-
TBOpUTesib UM (busznonornyeckuii pactBop ¢ Karieit TBUHA) B TAKOM ke 0ObeMe.

Yepes nBe Heneu Mocjie akKKIMMaTU3alluy KPbIC K TUTIOKCUU B TOpax WM afanTaluu
K JJaOOpaTOPHBIM YCJIOBUSIM Ha paBHUHE XMWBOTHBIE KaXI0# TpyNIibl ObLTU pa3ae/ieHbl
Ha yeTblpe MOArpymIibl. BBeaeHe nmpenapaToB KaxXao0i MOATPYIIEe OCYIIECTBISIJIOCHh B
ciaenytoleit komouHauuu: 1) pactsopurens CTP + pactBopurens UM; 2) pactBoputesb
CTP + UM, 3) CTP B noze 50 mr/kr + UM, 4) CTP B noze 70 mr/kr + UM. Ilepsas,
KOHTpoJibHas, rioarpymnia (pacrsopurtesib CTP + pacrBopurens MM) Obl1a co3naHa st
cpaBHEHUS 6a3aJIbHOTO YPOBHSI KOPTUKOCTEPOHA U CBSI3AaHHBIX C HUM MoKasareJieit (0T-
HOCHUTeJIbHAsl Macca HAATIOUYEYHNKOB M TUMYCA) y KPbIC, HAXOASIIIMXCSI B TOpax U Ha paB-
HuHe. Kpome Toro, ¢ ncnonb3oBaHUEM 3TOH KOHTPOJbHOI IPYIIIbI TPOBEPSIIN BO3MOX-
HOCTb BJIMSIHUSI TUIIOKCUU caMoii 1o cebe (0e3 nuadeta u UM) Ha cIu3uCTyIo 000J104YKY
KeTynKa.

st HaGmoaeHusl 3a pa3BUTHEM AvabeTa B TMHAMUKE Y KPBIC OIpenesisiii ypoBeHb
IJIIOKO3bI B KPOBU M Maccy TeJia. [J110Ko3y u3Mepsijiu B Karjie KpOBU, B3SITOM U3 XBOCTO-
BOI BeHEI Kpbic 10 BBeacHUsT CTP u mocie ero BBemenus Ha 3-i4, 7-i, 13-it (mo romomna)
ITHU 1 Ha 14-i1 neHb (mocie ronoma). Maccy Tenra Kpbic u3mepsiiu repen BBeaeHueMm CTP
(1-i1 menn), Ha 13-it u 14-it nau nocne BBeneHus CTP. Ha 13-i1 neHp mmocie TecTupoBa-
HUSI YPOBHSI TJTIOKO3bI U B3BEIIMBAHMSI Y BCEX KPBIC YOUPAIU MMUILLY, OCTABJISISI IPU 3TOM
Bony. [locne 24-yacoBoro rosomaHust Ha 14-it qeHb KpbicaM TpeX MOATPYII (32 UCKITIO-
yeHueM 1-it moarpynrsl: pactBoputenb CTP + pactBoputens UM) BBonuiau UM B yiib-
neporeHHoi mo3e (35 mr/kr) m youpamu Bomy. Yepes 4 4 mocite BBenenust UM wiu ero
pacTBOPUTENISI KPbIC 1eKATTUTUPOBAJIU.

Ilocne nekanuranuy cooupaau IMpoObl KPOBU IJISI ONpeNeeHUsI YPOBHE KOPTUKO-
CTepOHA U TJIIOKO3bl B KPOBU, U3BJICKAIN XKEJIYIOK JJII OLEHKU COCTOSIHUSI €r0 CIIU3M-
CTOI1 000JIOUKH, a TAKXKE TUMYC M HaJIMOYEYHUKH JIJISI oTipenesieHrst ux Macchl. [Tnotanb
9pPO3Uii OlICHMBAJIM Ha OCHOBaHUM (oTorpaduii XKeJrya1KoB ¢ TTOMOIIbIO MOAUGMULIMPO-
BaHHOM KOMITBIOTEpHOM ITporpamMmMbl Image J [48]. OueHUBaNMM OTHOCUTENBHYIO (110 OT-
HOIIEHUIO K Macce TeJjla) Maccy TUMyca U HaJarnoueuHukoB. ConepkaHue TITI0KO3bI orpe-
JEJISUIM ¢ IOMOIIBIO TecT-T1o10coK cucteMbl (One Touch Ultra, CILIA). YpoBeHb KOpPTH-
KOCTEpOHa B IIa3Me KPOBHU OIPENEISUIU UMMYHO(GEPMEHTHBIM METOIOM C MCITOJIb30BAHUEM
Habopa peareHToB “KopTtukoctepoH kpbica/Mbilb-UDA” (“XEMA”).

Pesynbrarhl nipencraBieHbl Kak cpeqHee t cTaHgapTHas olMnoOKa cpemxHero. JlaHHbIe
OBLIN IIPOAaHAIM3UPOBAHEI ¢ MOMOIBIO mporpaMmbel MedCalc 12.7.0.0. (CtaTtuctuka mis
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ouomMenuuMHCKUX uccaenoBanuii, MedCalc Software, Benbrust). JAByxdhakTopHBbIii 1uc-
TMEPCUOHHBIN aHATU3 IJTsI TOBTOPHBIX M3MepeHuit (Repeated measures ANOVA) ucrosnb-
30Bajiv U1l aHAJIM3a JAHHBIX 00 U3MEHEHUU YpOBHS MIOKO3bl. CpaBHEHME TUIOLIANEH
s13B, YDOBHEI KOPTMKOCTEPOHA U COMAaTUUYECKUX MOKa3aTesieil OCyIIeCTBIISIIIOCH C TOMO-
mbeio Tecta Kruskal—Wallis. Paznuuust Mexxmy rpyIiiaMu CUMTAIMCh JOCTOBEPHBIMU MPU
ypoBHe 3HauumocTu p < 0.05.

PE3VJIBTATBI UCCIIEJOBAHUA

Bsenenue CTP B no3zax 50 u 70 Mr/Kr KpbicaM, HAXONSIIMMCSI KaK Ha paBHUHE, TaK U
B Topax, MPUBEJIO K J0303aBUCUMOMY YBEJIMUYEHUIO YPOBHS TIIOKO3bI B KPOBU, YTO CBU-
NIETEBLCTBYET O PAa3BUTUU nHabeTa pasHoO CTeneHU TskecTU. [1OBBIIIEHHBI YPOBEHD
IIIOKO3bl HabJonacs yxe dyepes 3 nHst nocie BBeneHust CTP (50 wiau 70 Mr/kr), u B
3TOM BpeMeHHOoM Touke nocJie BBenenus CTP B onpenesieHHOIT 103e He OBIJIO OOHapyXKe-
HO JIOCTOBEPHBIX OTJIMYMI MEXKIY YPOBHSIMU TTIOKO3bI Y KPbIC, HAXOASIIINXCSI B YCIIOBU-
SIX CpeTHETOPhs W Ha paBHUHE (puc. 1a, b). Ha 13-if neHs ncciaeqoBaHMs OCTIC BBEICHUS
CTP B no3e 70 MT/KT ypOBEHb IJTIOKO3bI Y KPBIC B TOPaX TAKXKe TOCTOBEPHO HE OTIIMYAJICS OT
TaKOBOTIO y KpbIC Ha paBHUHe. OnHako Ha 13-it nenb nociie BBenenuss CTP B nose 50 mr/kr
YPOBEHb IJTIOKO3bI Y KPbIC, HAXOASIIMUXCS B TOpax, ObLI JOCTOBEPHO HUXE YPOBHS TITIO-
KO3bI Yy KpbIC Ha paBHMHE. Puc. 1¢ IeMOHCTPUPYET 3TU pa3IuyuMsl B YPOBHSX [JTIOKO3bI B
ropax u Ha paBHUHE.

Ha 14-iif nens nocite 24-4acoBOTO TOJIOJAHMSI HAOIIOAAIOCh MaaeHe YPOBHS TJIIOKO-
3Bl HIDKE UCXOMHOTO 0a3anbHoro ypoBH:I (1o BBeneHuss CTP) kak B ropax (p < 0.001), Tak
u Ha paBHUHE (p < 0.001). OgHaKO CHIKEHME YPOBHS INIFOKO3bI B ropax ObLIO OOJIbIIIE 10
CpaBHEHUIO C YPOBHEM Ha paBHUHE (pUC. 2), IPU 3TOM ObLIM OOHAPYKEHBI TAKXKe OTJIM -
YMST MEXIY YPOBHSIMU TJIIOKO3bl BHYTPU TPYMII, HAXONSIIUXCS B ropax U Ha paBHUHE
(Kruskal—Wallis test, p < 0.001): y kpsic ¢ BBeneHuem CTP B no3e 70 mr/Kr (Ha paBHUHE)
U B no3e 50 Mr/KT (B ropax) ypOBHU TJTIOKO3bI OBLIU BBIIIE TTO CPABHEHUIO C COOTBETCTBY-
IOILIIMM KOHTpoeM (puc. 2). O0paiaeM BHUMaHKe Ha HauboJiee SIPKO BEIPaXKeHHYIO pa3-
HUILy B CPEIHUX YPOBHSIX INIIOKO3bI Y KPbIC B CPEIHEropbe U paBHUHE B MOATPYMIIax C
BBeneHueM CTP B noze 70 Mr/kr. JlaHHBIe, TIpEACTaBICHHbBIC HA PUC. 2, SIBJISIOTCS ACTa-
JM3alueit BpeMeHHOM Touky 14-ii neHb Ha puc. la, b.

Beenenue CTP B aByx nmoszax (50 u 70 Mr/Kr) Kpbicam, HaXoOsSIIMMCSI HA paBHUHE,
MPUBEJIO U K J0303aBUCHMOMY YBEJIMYSHMIO TUIOIIAAN 3PO3UM B CIM3UCTOI 000I0UKe
XeynKa, THIyuMpoBaHHBIX MM, 1Mo cpaBHEHMIO C 3TUM ITOKa3aTesieM Y KOHTPOJbHBIX
>KMBOTHBIX ¢ BBeneHueM pactBoputesiss CTP (puc. 3). B cpaBHeHUM ¢ KpblcaMUu Ha paB-
HUHE Y XKUBOTHBIX, aKKJIMMAaTU3UPOBAHHBIX B TeYEHUE IBYX HEIEIb K YCIOBUSIM CpEIHe-
Topbsi, HAOJIOMAJIOCH YCYTyOJIeHrEe TTOBPEXKIECHUM CIM3UCTON O0OJIOYKU KelyaKa, Bbl-
3BaHHOe MM, nmpuveM He TOJBKO y KPBIC C TMAOETOM, HO U Y KOHTPOJIbHBIX JKMBOTHBIX
(puc. 3), T.e. IpOYIbLEPOTeHHbII 3 deKT HAGII0AaICI IIPU 3TOM HE3aBUCUMO OT TOTIO,
Beomun CTP wiu Her. HanbGosee sipko 3To ycyryGiaeHNe MPOSIBUIOCH Y KOHTPOJIbHBIX
JKMBOTHBIX 1 y KpbIc ¢ BBegeHueM CTP B nose 70 Mr/Kr: cpemHsisl IJIOLIAIb 3PO3Uil Yy
KOHTPOJILHBIX KPbIC U KpbIc ¢ BBeaeHUeM CTP B mo3e 70 Mr/Kr B ropax CylieCTBEHHO
MpeBbIlIaja MIoaab 3p03Uil B COOTBETCTBYIOIIMX I'pyINax Ha paBHUHE. [1pu aTOM Bax-
HO OTMETUTH, UTO KpbIChI moarpymniisl ¢ BBeneHueM CTP B no3e 70 Mr/Kr B ropax oTivya-
JINCh MaKCUMAaJIBHOM cpemHeli rutomanbio MM-UHIyIMpoBaHHBIX 3pO3Uii, PEe3KO Mpe-
BBIIIAIONIEI TaKOBYIO Y Beex Apyrux noarpymmn (puc. 3). Beenenue CTP B noze 50 mr/kr
KpbICaM B ropax, XOTsl U TIPUBOAMIIO K OOJIbIIIEH IUTOIIAAN 9PO3UI IO CPABHEHUIO C TAKO-
Boii y Kpbic Ha paBHUHE (CTP 50 Mr/Kr), omHaKoO He BBI3bIBAJIO JOCTOBEPHBIX Pa3Inynit
MO CPaBHEHMIO C 3THUM IlOKa3aTeJleM y KOHTPOJBHBIX KpbIC (BBEIEHUE PAaCTBOPUTEIIS
CTP), Haxopsmmxcsl Takke B ropax (puc. 3). ¥ KOHTPOJBHBIX KPHIC 1-ii MOATPYIIIEI



1462 INOABUTMHA u gp.

(a)

Plain Starvation

—_— N N W
whn O W O
T T T T

Glucose, mmol/L
S

S W

Days
Mountains (b) Starvation y

—_— D DN W W
whn O W O Wn

Glucose, mmol/L
=

S W

(©) Days

NN

(=R
T T
*

*

*+

Glucose, mmol/L
S &

J

1 3 13 1 3 13 Days
Plain Mountains

Str 50 mg/kg

Puc. 1. [Ilunamuka ypoBHeil ITIOKO3bI B KPOBH Y KPbIC, HAXOASILIIMXCSI HA paBHUHE (a) U B ropax (b) rmocie BBe-
nenust CTP wiu ero pactBopuressi. (¢) — CpaBHeHUe YPOBHE# IIIOKO3bI B ropax v Ha paBHuHe. Ha (a, b) —
Kontpons — BBenenue pactsoputeist CTP; CTP 50, CTP 70 — sBenenue CTP B noze 50 unu 70 mr/kr. Repeat-
ed measures Anova: (a) — group F2’40 =42.75 (p <0.001); time F4’40 =113.7 (p <0.001); group X time F8,40 =496.64
(p <0.001); (b) — group F2,40 =71.62 (p <0.001); time F4’40 =158.7 (p < 0.001); group X time F4,40 =42.19 (p <0.001).
JIOCTOBEPHOCTD OTJIMYMIT MEXITY IPYIIIIaMU B KaXK10i BpeMeHHoM Touke rpu p < 0.05 (Kruskal—Wallis test): * —
OT KOHTPOJIs1 (paBHUHA WK TOpbI), # — oT 10361 CTP 50 Mr/Kr (paBHUHA WJIM TOPBI), + — OT COOTBETCTBYIOLIE-
ro 3HayeHus B rpyniie “PaBHuna”. KonmuyecTBo ciyyaes (n) B rpyime 10—15.

(pactBopurenb CTP + pacrBoputens MM), Takke monBeprHyThiX 24-4acoBOMY rojiosia-
HUIO, He OBIJIO OOHAPYKEHO 3PO3UBHBIX IMTOBPEXICHUI CIITM3UCTON 000JIOUKY KETyaKa.
CpenHue 6a3ajibHble YDPOBHU KOPTUKOCTEPOHA Y KOHTPOJIBHBIX KPbIC (PacTBOPUTEIb
CTP + pactBopurensr MM) B ropax u Ha paBHUHE JOCTOBEPHO HE OTJIMYAJIUCH APYT OT
npyra u coctasisuii 12.5 + 1.3 (n = 5) n 16.4 £ 2.1 Mxr/ni (n = 5) COOTBETCTBEHHO.
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Puc. 2. CpenHuie ypoBHHU IJTIOKO3bI B KPOBU Tocie 24 4 rosionanust (uepes 4 4 mocjie BBEACHUs MHIOMETalMHa)
y KpbIC, HaXOISIIMXCS Ha paBHUHE U B ropax, Ha 14-it neHb mocie BBeaeHuss CTP win ero pacTBopuTes.
Kontp (koHTpOB) — BBeneHue pactsopureist CTP; CTP 50, CTP 70 — sBenenue CTP B mo3ze 50 unu 70 mMr/KT.
HocroBepHoctb oranuuii y ipu p < 0.05 (Kruskal—Wallis test): * — oT Bcex rpy1ii, # — OT COOTBETCTBYIOIIECIH
rpyMIbl HA paBHUHE, + — OT KOHTPOJIs1 (ropbl). KosnuecTBo ciayuaes (#) B rpynme 10—15.
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Puc. 3. CpenHsist Itoniaas 3po3uil CIM3KUCTON 000JI0UKM KeTyIKa, MHAYLUPOBAHHBIX BBEICHUEM MHIOMETa-
mHa (35 MI/KT, MOAKOXHO), Y Kpbic mociie BBeaeHuss CTP unu ero pactBopuTesisi B Topax U Ha paBHHUHE.
KonTtp (koHTposab) — BBeneHue pactopuressi CTP; CTP 50, CTP 70 — BBenenue CTP B mo3e 50 mau 70 Mr/Kr.
HoctoBepHocTtb oTanyuii npu p < 0.05 (Kruskal—Wallis test): * — oT KoHTpoJist (paBHUHBI), # — oT 1036l CTP
50 Mr/Kkr (paBHUHBI), + — OT Beex rpyni. KonnuectBo ciydaes (n) B rpynme 5—13.
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Puc. 4. CpeaHue ypoBHM KOPTMKOCTEPOHA B IJIa3Me KPOBHU () M OTHOCUTEIbHAsI Macca HaAMOYeuHUKOB (b) ue-
pe3 4 4 rocie BBENeHMsI MHIOMETALIMHA y KPbIC ¢ TipeaBapuTenbHbIM BBeneHreM CTP (Wu ero pacTBOpUTENs).
Kontp (koHTposb) — BBeneHue pactBoputesst CTP; CTP 50, CTP 70 — sBenerue CTP B mo3e 50 wiu 70 Mr/Kr.
HoctoBepHocth ommnumii ipu p < 0.05 (Kruskal—Wallis test): (a) — * oT KOHTpoJisI (paBHUHBI), # — OT JO3bI
CTP 50 mr/kr (paBHMHBI), + — oT 10361 CTP 50 mr/kr (ropbl); (b) — * oT KOHTpoJIs (pPaBHUHBI), # — OT 103bI
CTP 70 mr/kr (paBHUHBI), + — OT Bcex rpynm. KosmuecTBo ciayuyaes () B rpynme 5—13 (a); 5 — 8 (b).

He 6b110 BBISIBIIEHO TaKXke JOCTOBEPHBIX PA3IMUMid Y KPBIC B TOpax U Ha paBHUHE T10
CpEeNHUM TOKa3aTeJisiM OTHOCUTEIbHOU Macchl HaaAMoYeuyHUukoB (19.3 = 1.4 (n =5) u
18.7 £ 1.4 mr/100 1 (n = 5) coorBeTcTBEeHHO) M TUMyca (242.6 + 31.6 (n = 5) u 235 +
+ 12.8 Mr/100 T (n = 5) COOTBETCTBEHHO).

Ha puc. 4a nipeacraBieHbl CpeIHUE YPOBHU KOPTUKOCTEPOHA y KPbIC pa3HbIX IMOMI-
rpynn yepe3 4 4 nocie BBeneHust UM. Tlocne BBeneHust CTP B no3ze 70 Mr/Kr cpemHuit
YPOBEHb KOPTUKOCTEPOHA B IJIa3Me KPOBH Y KPbIC HA paBHUHE ObLJI JOCTOBEPHO MOBBI-
IIIEH TI0 CPaBHEHMIO C YPOBHEM Y KOHTPOJIBHBIX XXUBOTHBIX (puc. 4a). Kpome atoro yBe-
JIMYEHUs, IPKO BhIpaKeHHbIE U3MEHEHUS YPOBHSI KOPTUKOCTEPOHA HAOIIOMAINCH Y KOH-
TPOJBHBIX XUBOTHBIX (pacTBopuTtesib CTP + MUM) B ropax: cpemHMii ypoBeHb KOPTHUKO-
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CTepOHa y HMX B ropax 3HAYWTEJbHO TIPEBBIIIAJ TAKOBOM Y IOJOOHOI MOATPYITIbI
KOHTPOJILHBIX KPbIC HA PABHUHE U HE OTJIMYAJICSI OT BBICOKOTO YPOBHSI KOPTUKOCTEPOHA,
BBISIBJIEHHOTO Y KpbIc Ha paBHUHe 1ocye BBeaeHust CTP B nose 70 mr/kr (puc. 4a). B to
K€ BpeMsI ypOBHU KOPTUKOCTEPOHA Yy KpbIC B ropax mnocie BeeaeHuss CTP B o6eux no3zax
JIOCTOBEPHO HE OTJIUYAIMCh KaK OT BBICOKOTO YPOBHSI B CBO€i KOHTPOJIbHOM MOATPYIIIIE,
TaK ¥ OT COOTBETCTBYIOIIMX YPOBHel ropmMoHa (rocie BBeneHuss CTP) Ha paBHuHe (puc. 4a).

Beenenue CTP B noze 50 unu 70 Mr/Kr MpUBEJIO K YBEJIMYEHUIO OTHOCUTEIHLHOM Mac-
Chl HAAMIOYESYHUKOB Ha paBHMHE (puc. 4b). B ycnoBusix cpemHeropbsl HaOIIOOAIOCH €IIle
OoJpliiee yBeJIMYEHNE OTHOCUTEIbHON MacChl HAAIMTOYEYHUKOB y KPBIC TIOCIe BBEAECHUS
CTP B no3e 70 Mr/Kr 1o CpaBHEHUIO C 3TUM MOKa3aTeJIeM Y KPbIC, HAXOISIINXCI Ha paB-
HUHE, a TAKXEe MO0 CPABHEHMIO C 3TUM MOKa3aTesIeM Y KOHTPOJIbHBIX KPbIC U 'y XKUBOTHBIX
¢ BBeneHueM CTP B no3e 50 Mr/Kr B cBOeit moarpymrie (puc. 4b).

VY KOHTpONBHEIX XUBOTHBIX (pacTBoputesib CTP + MM), Haxomsgmuxcs B Topax 1 Ha
paBHUHE HE BBISIBJIEHO JOCTOBEPHBIX PA3IMYMIA B MPUPOCTE MACChI Tea. Y XXUBOTHBIX,
Haxo#sIuxcst Ha paBHuHe, BBeaeHue CTP B nozax 50 u 70 Mr/Kr npuBesio K 10303aBU-
CUMOMY CHIDKEHMIO TIpUPOCTa MacChl Tejla 3a 13 gHeit uccienoBanus nocie BBeaeHus CTP
MO CPaBHEHUIO C 3THM ITOKa3aTejeM y KOHTPOJIbHBIX Kpbic (pacTtBoputesib CTP + MM).
Y KpbIc, aKKJIMMaTU3UPOBAHHBIX K YCIOBUSIM cpelHerophbsi, mocie BeeaeHuss CTP B noze
50 Mr/KT HabII01aJICSl TOCTOBEPHO OOJIBIINI TPUPOCT MACCHI TEJIa TTI0 CPABHEHUIO C 9TUM
moka3zaTejieM Y KpbIc Ha paBHMHe (Takke rocie BBeneHus CTP B mo3e 50 Mr/kT), mpuaeM
MPUPOCT MACChl Tejla B ropax He OTJIMYaJcs OT TAKOBOTO B CBOEU KOHTPOJIbHOM rpyrine
(puc. 5a). IMocne BBenenuss CTP B no3e 70 Mr/Kr y KpbiC B TOpax NpUPOCT MACChI TeJia
OBbLT MUHUMAJIbHBIM 1O CPaBHEHUIO C TAKOBBIM Yy BCeX APYTMX MOATPYIIT B TOpax M Ha
paBHUHE.

OTHocuTeNbHasE Macca TUMYCa y BCeX MOATPYII KPbIC B TOpax HE OTJIMYalach OT OT-
HOCUTEJIbHOM Macchl TUMYCa KpbIC, Haxoasuxcs Ha paBHuHe (puc. 5b). Kak B ropax,
TaKk ¥ Ha paBHMHE OTHOCUTEJIbHASI Macca TuMyca y Kpbic nociie BBeaeHust CTP B nose
70 Mr/Kr ObLJIa CHUXKEHA 1O CPAaBHEHMIO C 9TUM MOKa3aTejieM y KOHTPOJIbHBIX KPhIC (pac-
tBoputesib CTP + UM) u y xuBotHbsix nocie BBeaeHust CTP B mose 50 mr/kr (puc. 5b).

OBCYXIEHMUE PE3VJIBTATOB

B pesynbrare cpaBHUTEIBHOIO M3YYEeHUsI BIMSIHUSI YCIOBUIA colepXaHUsl KPbIC B Topax
(BbIcoTa 2125 M Hax ypoBHEM MOpsi) U Ha paBHUHe Ha pa3zButue CTP-uHaynupoBaHHOTO
nuabeTra 1 Ha sI3B0OOpa3oBaHME B XKeJTylKe ObLT BbISIBJIEH HOBBI (DakT, CBUIETEILCTBYIO-
W O TTIOBBIIIEHUW YYBCTBUTEIBHOCTU CIM3UCTONM OOOJOUKHM XKETyIKa K TOBpeKIaio-
memy neiictTBuio UM B yCITOBMSIX CpETHETOPbhs KaK Y KOHTPOJBHBIX KPBIC (PaCTBOPUTETH
CTP), Ttak u y xkuBoTHbIX co CTP-uHAylIMpOBaHHBIM IUA0ETOM I10 CPAaBHEHUIO C 3TUM
MoKazaTreJjieM Yy KpbIC, HaXOISIINXCS Ha paBHUHE.

HauboJee sipko BbIpakeHHOE pa3jinuue MPOsSIBUIIOCHh B PE3KOM YCUJIEHUU MPOYJIblIe-
porenHoro neiictBus CTP, BBeneHHOrO B 03¢ 70 MI/KT, y KPBIC, HAXOMSIIIINXCS B YCIO-
BUSIX CPEIHETOPbs. Y 3TUX KMBOTHBIX HabJIogaIach MaKCUMaJIbHasI CPEIHSS TIOIIAAh
WUM-uHIyLIMPOBaHHBIX 3PO3Uil IO CPABHEHUIO C TAKOBOM Yy BCEX APYIMX IMOATPYIII, a
Takke MUHUMAJIbHBIM MPUPOCT Macchl Tena. Pe3koe TMOBBIIEHWE YYBCTBUTEIBHOCTHU
CJIM3UCTOU 00O0JIOUYKH XeJIylKa K yIblieporeHHOMY neiicTBruio MM B yciioBusiX cpeaHero-
DPbsI BBISIBJIEHO M Y KOHTPOJIBHBIX KpbIC 0e3 nuabeTra: cpenHsisl TUiolaab 3pO3Uuil y 3TUX
JKMBOTHBIX B HECKOJIBKO pa3 MpeBbIIIaia TAKOBYIO Y KPhIC Ha paBHUHE W OblJIa COITOCTa-
BMMa CO CpeIHel TUIOAAbo 3p03uid Y KpbIic Ha paBHUHE nociie BBeneHuss CTP B mose
70 Mr/KT.

OnHOI 13 BO3MOXHBIX TPUYMH MOBBIIIEHUS YYBCTBUTEIBHOCTH CAU3UCTON 000T0UKHU
K yJIbliepOoreHHOMY neicTBUI0 UM y KpBIC B TOpax MOXET SIBJISITbCSI TUTIOKCUSI, TIOCKOJIb-
Ky U3BECTHO, YTO IS MOJIep>KaHUsl 3aIIUTHOM (DyHKIIMY CIIM3UCTOI 000I0UKHU XKeJTyaKa
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Puc. 5. BnusiHue npeObiBaHMs KPbIC B TOpax U Ha paBHUHE Ha MPUPOCT MACChl TeJia (2) U OTHOCUTENIbHYIO Mac-
cy tumyca (b) nocne BBeneHust CTP unum ero pactBopurensi. KoHTp (KOHTposib) — BBeIEHUE PAaCTBOPUTENS
CTP; CTP 50, CTP 70 — BBenerue CTP B no3e 50 muau 70 mMr/Kr. [IprpoCT Macchl Tejia paCCUYMTHIBAIN Y KaXKI0-
ro KMBOTHOT'O KaK pa3HOCTh MEXIY Maccoii Tesia Ha 1-it u 13-it nenp mocie BBeneHuss CTP (1o ronona). Tumyc
ObUT M3BJIeYeH Yepes 4 4 nociie BBeneHust UM Ha 14-it nens nocie BBenenust CTP y mpenBapurteabHO To101aB-
mux 24 4 kpsic. JloctoBepHocTh oTnumii mpu p < 0.05 (Kruskal—Wallis test): (a) — * oT KOHTpoJIst (PaBHUHBI),
#— ot no3bl CTP 70 mr/kr (paBHUHBI); & — oT 10361 CTP 70 mMr/Kr (ropsr); + — ot Beex rpyrr; (b) — * oT KOoH-
Tposis (paBHUHBI U TOpbI), # — oT 1036l CTP 50 mr/kr (paBHUHBI 1 Topbl). KonmmyecTBo ciydaes (1) B rpyrine

10—15 (a); 58 (b).

HEo0X0AMMO ee HopMalibHOE cHabxXeHue KucioponaoM [49]. TlonyuyeHHble HAMU TaHHBIE
0 MPOYJIbLIEPOreHHOM BJIMSIHUY TMITOKCUM Ha XeJIyI0oK caMoii 1o cebe (6e3 nuabera) Ha-
XOJIISITCSI B COOTBETCTBUY C pe3yJbTaTaMM HEMHOTOUYHCJIEHHBIX PaboOT 00 YIblIEpOreHHOM
JIeCTBUM TUTIOKCUY B KaMepe. BbUTo Imoka3aHo, 4To JKeCTKast TUITOKCHS B KaMepe, COOT-
BETCTBYIOIas TPeObIBAaHUIO KPbIC Ha BhicoTe 5000 M 1 mpomoirkawplasicsa 6 gHeit, cama
o cebe MPUBOIUT K MOSIBJICHUIO P03l CIM3UCTOM 00ojiouku xkenynka [43]. CornacHo
HaIllUM pe3yJibTaTaM, Jaxke yMepeHHasl eCTeCTBEHHasl TUTIOKCHUsI Ha BhicoTe 2125 M Han
YPOBHEM MODSI, HO TPOIOJIKAIOIIAsCs 2 HEASIN, MOXET OKa3bIlBaTh MPOYJIbLIEPOTeHHOE
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neiictBue B ycaoBusiXx UM-UHIyLIMpoBaHHOTO s13B000pa3oBaHus. M3 naHHBIX TUTEpaTy-
Pbl U3BECTHO, YTO MPOJIOJIKUTEIbHOCTh TUTTOKCUM BIWSIET HAa CTETIEHDb U3BSI3BICHUS CITU-
3UCTOI 00010UKM XeJtynka. [TokazaHa 3aBUCMMOCTD YJIbLIEPOT€HHOTO BJIUSHUS MTOCTO-
STHHOM TOCTAaTOYHO XecTKoli rurokenu (10% kuciaopona) ot rponoyskuteabHoctH (1, 7,
14 u 21 neHp) mpeObIBaHUS KphIC B Kamepe [44]. IIpencraBieHHble JaHHBIE O BIMSHUN
TUIOKCUM Ha XKeJyIoK (B KaMepe), KaK U pe3ybTaThl Hallleil paboThl, MOJIyYeHbI B YCII0-
BUSIX TTOCTOSTHHOI TMITOKCUHU. JITaHHBIX O BIUMSHUU TTEPUOANYECKON TMITOKCUM Ha XKeJTy-
IIOK B JIUTepaType HaM HANTH HE yIaJioCh.

CortacHO MOJy4YeHHBIM JaHHBIM, TUTIOKCUSI MOXET BHOCUTh CBOM BKJIal B ycyryobie-
Hue UM-uHaynupoBaHHBIX 3pO3UM y KpbIC Kak 0e3 auabera, Tak U ¢ nuadetoM. Ilpu
aHaaM3e MPUYUH yCyryoaeHuss uMeHHO MM -MHIyIIMpOBaHHBIX 3PO3U y KPBIC CIEAyeT
MpPUHUMATh BO BHUMaHUe, 4To BBeneHrue MM npuBomuT K aeuiuty BaxkKHEHIIIMX ra-
CTPOIIPOTEKTUBHEIX (DAKTOPOB IIpocTaraaHnanuHoOB [50], neUIUT 3TOT B YCIOBUSIX TUIIO-
KCUU MOXET ObITh OCOOCHHO OTaceH M3-3a TMPeaoTBpallleHUs] peain3aliii BO3MOXHBIX
aJanTUBHBIX peaKIInii.

Kputnyecku BaKHBIMM JJIsI aalITUBHOTO OTBETA HAa TUIIOKCUIO SIBJISIIOTCS (DAaKTOPHI,
uHaynupyemble runokcueit (HIF), dakTopsl Tpanckpunuuu [51]. B kauecTBe 0CHOBHO-
O MeXaHM3Ma MMO3UTUBHOTO BJIMSTHUS TUTTOKCUY Ha TToKa3aTeJ Il MeTab0IUIYeCKOTO CUH-
npoMa U nuabera paccMaTpuBaeTcs IoBbieHue odbpasopanusa HIF1a nu HIF2a, nmpuso-
MSIIIETO K YBETMYEHUIO KCIPECCUN POCTOBBIX (haKTOPOB, CIIOCOOCTBYIOLLIMX AHTMOTEHE3Y, a
TakXe NPYyrux OejaKOB JJIS aJanTalMu opraHu3Ma K runokcuu [22, 23, 28, 52]. Cyuue-
CTBYET MHEHME, UTO MHIyLUPOBaHHAas runepriukemueid peripeccusi HIF npu nuaGere
MOXET OBbITh OMHOI U3 MPUYUH OCJIOXHEHUI npu 3Toi matonoruu [53]. Xortst mpu pac-
CMOTPEHUM MEXaHU3MOB BJIMSHUS TUIIOKCUMU caMoil 1o cebe Ha (yHKIIMOHUPOBAHUE
pa3HbIx cuctem opraHusma posib HIF mocratouHo akTuBHO 00CyXnaeTcs, B OTHOLIEHUUN
ero BJUSIHUSI Ha $I3BOOOpa3OBaHUE B XKeJIylKe NaHHble HeMHorouucieHHbl. [lokazan
Bkiaan HIF B 3axxuBiieHue 3B XeJlyaKa y KPbIC 32 CUET YBEJIUYEHUS SKCIIPECCUU POCTO-
BbIX (DAKTOPOB U YCUJICHUST aHTMOreHe3a [54, 55].

B Hacrosimee Bpems xopoiiio u3BectHbIM 3 dexrom CTP-mHnynmmpoBanHoro nuade-
Ta (0€3 TMIoKCHM ), IPOAEMOHCTPUPOBAHHBIM B HACTOSIIEH pab0OTe 1 B HAIIIMX ITPEAbIAY -
WX ucciienoBaHusx [34, 41, 42], saBasieTcsi ero NMpoyJbliepOreHHbIN/YIblIepOreHHBI
s dexr Ha xeaynok [33, 36—38, 45]. BnepBbie 06 3TOM COOOLIMIN, OOHAPYKUB CITOH-
TaHHOE SI3BOOOpa3oBaHue B Kelynke y Kpbic co CTP-uHaylimpoBaHHOM 1MabeToM T0cie
ux ronomaHus [56]. IMozmHee Takeuchi 1 coaBT. moATBEepAMIN 3TOT (hakT (Ha MOAEIHU
CTP-unnyumpoBanHoro auadera, CTP 70 mr/Kr, ¢ 18-4acCOBBIM roJI0OaHUEM) U JOITOJI-
HUTEJIbHO MOKa3aJiv, YTO Pe3KOoe MaJeHUe YPOBHS IIIOKO3bl B KPOBU BO BpeMs rojioja-
HUS TMa0eTUYECKUX KPBIC MOXKET SIBJISITbCSI TPUUMHOI MOSIBJICHUSI TTOBPEXICHUI B XKe-
nynke [45]. B mocnenyromue rogbl 3To OBIJIO MOATBEPKACHO APYTUMM MCCIIEN0OBATEISIMI
[57, 58], KoTopble, KpoMe TOro, OOHApYXXUJIM, UYTO TUIIOTIMKEMUS, pa3BMBAIOIIASICS
BCJencTBUe 24-4acoBOTO TOJOAAHUS Y KPBIC C IMa0eTOM, TIPUBOIUT K 3HAUYUTENHHOM MO~
Tepe MNIMKOMPOTEUHOB, BXOASIIUX B COCTaB cliu3u 58], U, ciienoBaTebHO, UCTOLLIEHUIO
3alllMTHOTO CJI0S CJIU3H, YTO, B CBOIO OUYEPE/lb, CIIOCOOCTBYET yiablieporeHesy. Mcxons nx
9TUX JAaHHBIX, MOXHO IIPEAIOJIOXKUTh, UTO HAOJI0MaloIIeecs] B HAIIMX SKCIIEPUMEHTaX
JIOCTOBEPHO OO0JIbIlIee CHUKEHME YPOBHS TTIOKO3bI MOCe 24 4 roIofaHusl y KPbIC B ropax
10 CPABHEHMIO CO CHMXKEHUEM Y KPbIC Ha paBHUHE, TAKXKE MOTJIO BHOCUTDH CBOI BKJIaJ B
ycyryOJeHue ynblieporeHHoro neicteust UM B ropax, B TOM YKCJe U 3a CUeT OOJIBIIETO
nedulnTa TIMKOMPOTEUHOB B 3TUX ycloBUsX. [lojlyueHHbIE HAMU pe3yJibTaThl O MPO-
YJIBLIEPOTeHHOM JAeMcTBUM nuadeta Ha UM -UHIyLIMpOBaHHbBIE 3PO3UM B XKeIyIKe XOpPO-
1110 COIVIAaCyIOTCS C JaHHBIMU JUTEPaTyphl O MPOYIAblieporeHHOM 3¢ deKkTe nuadera npu
NEeHCTBUM NPYTUX YIBLIEPOTeHHBIX CTUMYJIOB: CTpeccopoB [59], uieMun-penepdy3uu
[60]. IToMuMO HEraTUBHOTO BIMSTHUS HAa (hDOPMUPOBaHUE TTOBPEXIECHUI CIM3UCTOM 000~
JIOUKM XKeJlyaKa, 1uabeT elle 1 3aMeIseT ux 3axkusiaeHue [33, 37, 61].
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ITockonbKy OTCYTCTBYIOT TaHHBIE O COYETAHHOM BJIMSIHUM OuabeTa M TMIIOKCUU Ha
SI3B0OOpa30BaHUE B XKEJYIKE U COOTBETCTBEHHO MEXaHM3Max TaKOoro BIWSIHUS, TO MpPU
00CYXIIEeHUY BO3MOXKHBIX MEXaHU3MOB BBISIBJIEHHBIX HAMU COBMECTHBIX (D eKTOB, MbI
onuvpaeMcs Ha JaHHbIE O MEXaHU3Max pa3NeIbHOTO IeiicTBUS nuabdera u runokcuu. MH-
TEHCUBHOE U3y4YeHUE BO3MOXHBIX MEXaHU3MOB TMPOYJIbLIEPOTEHHOTO NEeMCTBUS nuadeTa
MPOBOIWIOCH SIMOHCKMMU uccaenoBaTesiMmu Takeuchi 1 coaBT., B pe3ybraTe 4ero ObUI10O
nokasaHo, 4to npu CTP-unayinmpoBanHoM nuabete (70 MTr/Kr) y KpbIC CYIIECTBEHHO
OCJIa0JISIIOTCST  KJTIOUEBbIC 3alllMTHBIE MEXaHWU3Mbl CIIM3UCTON OOOJOYKM KeayaKa.
B ycnoBusix nuabera cTpamgaloT KiroueBbie (DAKTOPHI 3allIMThl KPOBOCHAOXEHUE CIU3U-
CTOI 000I0UKM KeayaKa [62] 1 clinM3ucTo-6uKapOooHaTHEIN 6apbep [61]. BeisgBieHo, uTo
yXyIlIeHUEe KPOBOTOKA Y KPBIC C TMA0ETOM CBSI3aHO € AUCHYHKIMEN KarcaulluH-4yB-
CTBUTENBHBIX ahPepeHTHBIX HEHPOHOB (IO BBIPAXKEHUIO aBTOPOB, UX THAOETUUECKOM
neceHcuTu3alueit) [62], KOTopble, KaK U3BECTHO, BHOCIT BaXKHBIN BKJIa B TacTPOINPO-
TEKIIUIO 3a CUeT MoaAepKaHus KpoBoToka [63]. TTpu nuchyHKIMK KarncauluH-49yBCTBU-
TeJbHBIX a(epPEeHTHBIX HEUPOHOB Y KPbIC C AMaOETOM YXyIIaeTCsI KPOBOTOK M CHaOXe-
HUE TKaHel He TOJIbKO HyTPUEHTaMU, HO U KUCIIOPOJOM, YTO OCOOEHHO OIMAaCHO B yCIIO-
BUSIX runokcuu. [lpu 3TOM cieayeT TMOMHUTb, YTO JOMOJHUTENIBHO K AUA0ETy U
TUIMOKCHUM B HAIIUX SKCIEPUMEHTATBHBIX YCJIIOBUSIX CYIIECTBYET €lle U MHIYLIMPOBAHHBIN
WM neduuut npocrariaHAMHOB, KOTOPBIA TaKXe CUJIbHO CKa3bIBA€TCS Ha OCIa0JIeHUN
3allIUTHBIX MEXaHU3MOB CJIM3UCTOMN 000104k, Bee 310, Ha Halll B3IIsII, BHOCUT BKJIAM B TO
SIpKO BhIpaxkeHHOe ycyryosieHne M-UHIylIMpOBaHHOTO U3bSI3BJICHUST CIIM3UCTOI 000-
JIOUKM KeJTyJKa, KOTopoe Mbl HabGmonanu y Kpsic ¢ nuaderom (CTP 70 mr/kr) B ropax.

B ropsi KpbIChl TpaHCTIOPTUPOBaAIMCH. Ha Halll B3m1si1, MaJIOBEPOSITHO, UTO BbISIBICH-
HbIe B paboTe 3 eKThl Ha s1I3B000Opa3oBaHUE B XKeyaKe 00yCIOBIEHBI 3TOM TPaHCIIOP-
TUPOBKOI1, a He NpeObIBaHUEM KpBIC B Topax. Bo-nepBrix, 1ocijie TpPaHCIOPTUPOBKY 10
BBeneHus1 CTP npouio aBe Hemeu, BO BpeMsl KOTOPBIX KPbICHI adalTUPOBAIUCh K HO-
BbIM YCJIOBUSIM CpemaHeropbsi. Bo-BTOpbIX, 0a3ajibHbII YPOBEHb KOPTUKOCTepoHa (Oe3
BBeneHus1 M) He oTiimuancs y XXMBOTHBIX, HAXONSIIMXCS Ha paBHUHE U B Topax. bosee
TOTO, €Cii Aaxe 0oOCyXIaTh BIUSIHUE CTPECCOPHOTO MPEKOHAUIIMOHMPOBAHUS, B Kaue-
CTBE KOTOPOIO MOXHO paccMaTpuBaTh TPAHCIOPTUPOBKY KpPbIC, HAa S13BOOOpa3oBaHue,
TO, COMJIACHO pe3yJibTaTaM HallluX UCCJEeI0BAaHUI, CTPECCOPHOE MPEKOHAUILIMIIMPOBAHNE
OKa3bIBaeT racTpOIpOTEKTUBHBIN 3(h(HDEKT U HE MPUBOIUT K ycyryoneHuo UM-unnoynum-
POBaHHOTO 00pa30BaHUs 3PO3Uil B XKeJIyIKe JaXxe MpU eXeTHEBHOM HempenackazyeMoM
MpPeabIBIEHUN CUJIBHBIX CTPECCOPOB Pa3HOIl MOJAILHOCTHU B TeueHue 14 qHeit [64—66].
IpuBeneHHsble (pakThl CBUNETENBCTBYIOT B MOJIb3Y TOTO, YTO BBISIBJIEHHbIE HETaTHBHbBIC
pa3yinyus CBSI3aHbI C YCIOBUSIMU CPEHETOPbS] U TUTIOKCUET.

IToMuMO HeraTMBHBIX BIUSIHUI YCIOBUiT CpEIHETOPbsI, B HAIlleii paboTe BBISIBICHO U
X TTO3UTUBHOE BIIMSTHUE: Uyepes ABe Heneau nocie BBeaeHust CTP B noze 50 mr/Kr ob6Ha-
PY>XEeHO CHUXXEHUE YPOBHS ITTIOKO3bl B KPOBU Y KPbIC, HAXOMSIIIUXCS B TOpax, MO CpaBHE-
HUIO C TAKOBBIM Y KpbIC Ha paBHMHE. O0 00111eM MO3UTUBHOM BIWUSIHUM YCIOBUM CpemHe-
Topbsl Ha OpraHus3M Kpbic, KoTopbiM BBoauau CTP B mo3e 50 Mr/Kr, MOXeT CBUIAETEIb-
CTBOBaTh COXpPaHEHHUE Y HUX TAKOTO € MPUPOCTa MACChI Teja, KaK U Y KOHTPOJIbHBIX
JKMBOTHBIX B TOpax, a TakKe 1 yBeJIUUYEeHHUE TTPUPOCTAa MacChl TeJia IO CPaBHEHUIO C 3TUM
rnokazarejieM y Kpbic Ha paBHMHe. KpoMe Toro, ciienyer OTMETUTb, YTO UMEHHO Y 3TOit
TMOATPYIIIbI KPbIC HE HAOMIOAIoCh YCyryOJieHUsl yiblieporeHHoro neiictBus UM 1o
CpPaBHEHUIO C TAKOBBEIM y KOHTPOJBHEIX KpEIC (pacTBoputenb CTP), Takke HaxXOmsIIImx-
csl B Topax.

Bsenenue CTP npuBesio K 10303aBUCMMOMY MOBBILIEHUIO YPOBHSI INIIOKO3bI B KPOBU Y
KpBbIC, COIEpXAalIMXCsl KaK Ha paBHUHE, TaK U B ropax. Paznuuus B pa3BUTHUU TSKECTH
nuab6era rocie BBeneHust CTP B pazHbix mo3ax (50 u 70 Mr/Kr) Kak B ropax, Tak 1 Ha paB-
HUHE, BBISIBJIEHBI U 110 APYTMM UCCIeNOBaHHBIM ToKa3aTessiM. [1onb3ysick TepMUHOJIO-
rueii, UCIIoab3yeMoii B pabote [67], MOXHO CUMTATh, UTO B HalleM ciydae BBeaeHue CTP
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B 103¢ 50 MI/KT MHAYLIMPOBAJIO “MSTKUi 1rabeT 1-ro Tuma”, a BBeaeHue B 103¢ 70 Mr/Kr —
“ocTpwiit nuadet 1-ro Tumna”. CorsacHo MoOJydeHHBIM HAaMU pe3yJibTaTaM, akKKJIMMaTr3a-
1S KPBIC K TUITOKCUU B YCIIOBUSIX CPEIHETOPhSI MOXET CMSIT4aThb Pa3BUTHE “MSTKOTO
nuabdeTra 1-To TMIIA” M COIMYTCTBYIOIIMX OCJIOXHEHUI, M, HA000POT, YCYTyOJISITh COITYT-
CTBYIOIIMIE€ OCIOXHEHHUS “ocTporo nuabdera 1-ro tuma”.

JaHHble, XxapakTepuayollue pa3Butue nuadera nocie BBeaeHust CTP B no3e 70 Mr/Kr, 1o-
JIyYeHHBIC B Hallleil paboTe, COOTBETCTBYIOT OOILIEPUHSTHIM B JIUTEpaType KPUTEPUSIM
nuaberta 1-ro Tumna [34, 36, 37, 42, 62].

OmHuM 13 Ipu3HaKoB nuabdera, nHayupoBaHHoro CTP (70 mMr/kr), BiIsIeTCS ITOBBI-
1IeHVEe YPOBHSI KOPTUKOCTEPOHA B KPOBU Y KPBIC, UTO ObLIO MOKA3aHO B HAIIIUX TTPEIbI-
nymux padorax [34, 68] 1 moaTBepkaeHo B HacToseil padore. ITocne BBenenus CTP B
no3e 70 Mr/Kr ypoBeHb KOPTMKOCTEPOHA B TIJIa3Me KPOBHU Y KpbIC (Uepe3 4 4 mocjie BBEACHUSI
MM) Ha paBHUHE OBLT TTOBBIIIEH TTO CPAaBHEHUIO C YPOBHEM Y KOHTPOJIbHBIX SKUBOTHBIX.
CylecTBeHHBIE pa3IuyIrs MEXKIY CPETHETOPheM U PABHUHOI IO YPOBHIO KOPTUKOCTE-
poHa oOHapyKeHbI TOJIBKO Y KOHTPOJIBHBIX KpHIC (¢ BBeaeHrueM MM): mmoka3aHo IOCTO-
BEpHOE MOBBIIIIEHNE CPETHETO YPOBHS KOPTUKOCTEPOHA B KPOBU Y KPBIC, HAXOMSIIIIUXCS B
ropax, 1o CpaBHEHUIO C 3TUM MoKa3arteJieM Yy Kpbic Ha paBHUHe. [10CKOIbKY 6a3aibHbIit
YpPOBEeHb KOPTUKOCTEpPOHa (6e3 BBeneHust UM) He oTiinyancs y XXUBOTHBIX, HAXOASIIIX -
Csl Ha paBHUHE U B TOpaX, MOXHO TIPEIIOJIOXUTh, YTO TTIOBBIIIIEHHBIH YPOBEHb KOPTHUKO-
CTepOHa KaKMM-TO 00pa3oM CBSI3aH ¢ COYeTaHHBIM AeiicTBueM MM u rutokcuu. YBenu-
YyeHHas1 Macca Haamo4yeuHuKoB 1ociie BBeaeHuss CTP B moze 70 Mr/Kr y KpbIC B ropax 1o
CPaBHEHUIO C 3TUM TOKa3aTesieM y KPbIC Ha paBHMHE CBUIETEILCTBYET 00 YCUJICHUM
MPOLIECCOB, CBSI3aHHBIX C CHHTE30M KOPTUKOCTEPOHA Y 3TUX XKUBOTHBIX.

BoabmMHCTBO paboT, B KOTOPBIX BBISIBJIEH MO3UTUBHBIN 3(h(heKT rumoKcru Ha pa3Bu-
THe nTrabeTa U COITyTCTBYIOIINX OCJIOXKHEHUI, ITPOBEICHBI B YCIOBUSIX MTEPUOINIECKOM
(npepbIBUCTOIT) runokcuu [22—24, 28, 29, 52]. llepronnyeckasi TMIIOKCUS UCIIOb3YyeTCs
TaKKe U 711 KOPPEKIIMU MaTOJOTUi, He CBSI3aHHBIX ¢ ArabeToM. KoHAMIIMOHUpOBaHUE
MepUOINYECKON TMIIOKCHUEl, KaK HEMEIUKAMEHTO3HBIM CUCTEMHBIM BMEIIATEIbCTBOM,
YMEHbIIIAeT MOBPEXIEeHNWE TOJIOBHOTO MO3ra I0CJIe MHCYJIbTa, U MOXET MPUMEHSIThCS
I npodWIAKTUKY U (PYHKLIMOHAILHOIO BoccTaHOBIeHUs [69]. IIpepbiBUCcTast TUIO-
KCHUYecKasi TPeHUPOBKa pacCMaTPUBAETCS B KaYeCTBE CIIOCO0a MOBBIIIICHMST agarTalu-
OHHOIO MOTEHIIMAajJa, BEIHOCIMBOCTU U pabdoTocnocooHocTtr mosra [70]. IloreHuman
MPEPBLIBUCTOIN TMITOKCHUM OCTAETCSI BLICOKMM, B TOM YMCJIE U ISl HAIIMX UCCTIEIOBaHMIA.

Hacrosiiast pabora siBjIsieTcsl IEpBOil U3 U3BECTHBIX HAM 3KCIEPUMEHTAbHBIX paboT
MO WCCJIeIOBAaHUIO BIUSHUS TUTIOKCUY Ha SI3BOOOpa3oBaHUE B XKeJyIKe TpHU auadeTe.
3HAYMMOCTB e¢ ellle CBsI3aHa U C UCIIOJIb30BAaHWEM €CTECTBEHHOI TUTTOKCUHU B TOpax, YTO
MBI paccMaTpUBaeM KaK PeIKyio BO3MOXHOCTh. PabOTHI 1o aKKIIMMAaTU3allMU JKMBOTHBIX
K TUTMIOKCUHY B TOpaxX eAMHUYHBI U CBSI3aHbI C U3YYeHUEM BIMSIHUSI TUTIOKCUU Ha (DYyHK-
L0 HEPBHOM cucTeMbl [32]. B ucnonb30BaHHOM HAMM €CTECTBEHHOI MOAECIN YMEpPEH-
HOI TMIIOKCUU, BBI3BAHHOI TIpeObIBAHMEM KPBIC B ropax Ha BbicoTe 2125 M, mokaszaH
IpPOYJIbLIEPOTeHHBIN 3G deKT rummokcun mpu UM-nHIynupoBaHHOM SI3BOOOpa30oBaHUN
HE TOJIBKO Y KPBIC C T1abeTOM, HO Y Y KOHTPOJIBHBIX (KUBOTHBIX. TAKMM 06pa3oM, ITOCTO-
sSTHHAsl yMepeHHasi TUTMIOKCUS MOXKET MPUBOIUTH K ycwieHutio UM-UHIyIMpoBaHHOTO
sI3BOOOpa3oBaHUsI B XKeJIyIKe y KpbIC ¢ nuabeToM 1-ro Tuma, u Kpome Toro, cama Iio cede
yCyryosTh yablLeporeHHoe aeiicteue MM.

C npakTUYeCKO TOYKU 3pEHUST ITU PE3YJIbTaThl CBUAETEILCTBYIOT O TOM, YTO JIFOISIM
¢ TIpo6JIeMaMt XKeJTyTOYHO-KHMIIIEYHOTO TPaKTa CJIEAyeT COOMI0NaTh OCTOPOKHOCTD (M3-
oeratb rononanus, npumeHeHuss HCIIBII) npu npebriBaHM B Topax HaXxe B YCIOBUSIX
YMEPEHHOM T'MITOKCUU.

[MepcriekTBa 3TOI pabOThl BUAUTCS B MOMCKE PEXKUMOB IPEPHIBUCTON T'MIIOKCUM,
MPY KOTOPBIX MOTYT OBITh BBISIBJIECHBI KOppeKTUpYIolire 3 dEKTh TMITOKCUU Ha pa3BU-
THe nrabeTa U A3BO0Opa30BaHUs B XKeJyIKe, MHIYIUPOBAHHOE CTUMYJIaMU pa3HON MO-
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naabHOCTU. [1py 3TOM pallMOHANbHBIM KaXXeTCsl M UCCIeIOBaHUE COYETAaHHOTO AEMCTBUS
TUIIOKCUM U Oera, racTpoOnpOTEeKTUBHOE IEMAICTBHE KOTOPOTO BBISIBJIEHO B HAIIIWX MPEAbI-
nymux ucciienoBanusix [ 18, 71].

COBJIIOAEHUE 5TUYECKHUX CTAHOAPTOB

Bce aKkcneprMeHTBI TTPOBOIMIMCH C COOJIIOEHUEM 3TUUYECKUX CTAHIAPTOB, YTBEPXKIACHHBIX
npaBoBbIMU akTaMu Poccuiickoit penepauuu, npuHUMIIOB bazenbcKoil nekiaapaiud U peKOMeH -
nauusmMu Komuccuu mno conepkaHuIo M MCIOIb30BAaHUIO XXUBOTHBIX MHCTUTYTa Dusmonoruun
um. U.I1. [TaBnosa PAH (mmpotokon Ne 03/11 ot 11.03.2021).

NCTOYHUKHN ®PUHAHCUPOBAHHWAA

HccnenoBanue BbIMOMHEHO Tpu nomaepxkke [ocnporpammer 47 I'Tl “HayyHo-TexHoJOrnye-
ckoe passutne Poccuiickoit @enepaunu” (2019—2030 rr.), rema 0134-2019-0001.

KOH®JIUKT MHTEPECOB

ABTOpBI 1€KJIApUPYIOT OTCYTCTBUE SIBHBIX U TTOTEHLIMATbHBIX KOH(MIUKTOB UHTEPECOB, CBSI3aH-
HBIX C MyOIMKalueil TaHHOM CTaThU.
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Comparison of the Effect of Keeping Rats in the Mountains and on the Plain
on the Development of Streptozotocin-Induced Diabetes and Gastric Ulceration

T. T. Podvigina® *, O. P. Komkova“, O. V. Vetrovoy® ®,
N. I. Yaruskina“, and L. P. Filaretova“

4 Pavlov Institute of Physiology, St. Petersburg, Russia
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Hypoxia can correct the development of diabetes and its complications in animals and
humans, and diabetes exacerbates the gastric ulceration. However, the effect of hypoxia
on the gastric ulceration in diabetes remains unknown. The task of the work was to com-
pare the effect of keeping rats in the mountains under moderate natural hypoxia and on
the plains on the development of type 1 diabetes and the gastric ulceration. Two weeks
after the rats acclimatized to hypoxia (Elbrus region, 2125 m above sea level), they were
injected with streptozotocin (STR, 50 or 70 mg/kg) or its vehicle. Simultaneously, rats
on the plains were injected with STR (or its vehicle) at the same doses. Indomethacin
(IM, 35 mg/kg) was administered two weeks after STR or its vehicle injection in rats af-
ter 24 h of fasting, both in the mountains and on the plains, which led to the gastric ero-
sion formation 4 h later. The injection of STR (50 and 70 mg/kg) caused a dose-depen-
dent increase in blood glucose levels in rats both in the mountains and on the plains,
which indicates the development of diabetes of varying severity. In rats on the plains the
administration of STR (50 and 70 mg/kg) led to a dose-dependent increase in the area of
erosions induced by IM compared with those in control animals (STR vehicle). In rats
in the mountains, an aggravation of gastric mucosal injury caused by IM was observed,
both in control rats (STR vehicle) and in animals with STR-induced diabetes, compared
with the gastric injury in rats of the corresponding groups on the plains. The greatest in-
crease in the proulcerogenic effect of STR in the mountains was observed when it was
administered at a dose of 70 mg/kg. Thus, persistent moderate hypoxia may lead to an
increase in IM-induced gastric ulceration in rats with type 1 diabetes, and, in addition,
by itself exacerbate the ulcerogenic effect of IM.

Keywords: mountains, hypoxia, plains, streptozotocin, diabetes, indomethacin, gastric
erosions, rats
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