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N3menenust Mopdo-OyHKIIMOHAIBHBIX CBOMCTB COCYIMCTOrO pycija, MPOUCXOISIIe
MPU KCTIOJIb30BAHUM BBICOKOKAJIOPUITHOTO TUTAHWSI, UMEIOT BaXKHOE KIMHWYECKOe
3HaYeHME, HO POJib IIepUBACKYJIsIpHOI kupoBoii TkaHu (ITB2KT) B atux mpoueccax
Majao usydyeHa. llenbio JaHHOK paboOThl ObLIO MCCIENOBaHUE MPSIMOIO BIMSIHUS
TTIBKT Ha cokpaTuUTeTbHYIO HeSITeTbHOCTD INIAAKUX MBIIII] a0PThl KPBIC TTPA MeTabo-
JIMYECKUX HapYLISHMUSIX, BO3HMKAIONINX IPpU Mcnoiab3oBaHuu aueTsl Kade (J1K). beuio
MOKa3aHo, YTO 7 HE/. COAEP>KaHUsl XXMBOTHBIX HA JaHHOU AMETe NMPUBOANUIO K U30bI-
TOYHOMY HaKOIJIEHUIO BUCIIEPATBbHOM XXUPOBOU TKAaHU, HAPYIIIEHUSM YTJIEBOTHOTO U
JIMTIMAHOTO OOMEHa, MPOSIBISIONIUMCS B BUIE TUMEPTIIMKEMUN U TUTIEPTPUTITULIEPU-
JIEMUU, YTO XapaKTepu3yeT pa3BUTHE MeTaboanYecKoro cuHapoma. C moMouibio rnpo-
BOJIOYHOU MMoOTpacuy Ha NEIHIOTEIU3UPOBAHHBIX KOJIBILIEBBIX CETMEHTaxX I'pyIHOM
YacTU aOPThI KPBICHI MPOAEMOHCTPUPOBaHa BaxkHasi yHKLMOHaabHast poiub [IB2KT B
PeryysiLiui COCYAUCTOrO0 TOHyca. B KOHTPOJBHOI TpyIIie XXUBOTHBIX, HAXOMSIIIUXCS
Ha cTaHmapTHOM TuTanuu, Hanuune [1BXKT ymeHbI1amo Ba30KOHCTPUKIINIO, BHI3BAH-
HYIO CTUMYJISILIMEN aipeHOPELIENITOPHBIX CTPYKTYP (heHmIabprHOM. B OmbITHOI rpyrime y
KpBIC MPU Pa3BUTUU METa0OJIMYECKOTro CHMHIApoMa, BbI3BaHHoro JK, mpoucxoawmio
cHIXeHre npotektuBHOTO neiictBus [1BXKT. Peannzaimst 3Toro BIMSTHUST OCYIIIECTB-
JISUTach C y9acTHEM TMOTEHILIMATIO3aBUCUMBIX U/WN Ca2+-aKTI/IBI/IpyeMbIX K" -kanasos
IAZKKMX MBILIL, B TO BpeMsi Kak BoBiedeHHocTh AT®-uyscrutenbHbix K -kaHamos
BbhIpaXkeHa c1abo U He U3MEHSJIACh IMPU META0OTMIECKNX U3MEHEHUSIX, O0YCIOBICH-
HbIx npuMeHeHneM JIK. YactuuHo antucokparurenbHoe BimsHue [1BXKT omocpemy-
ercs yepe3 okeua azota (NO), npoayiupyemoro camoii [TBXKT. IMpu MmeTaboanueckux
U3MeHeHusiX, Bbi3BaHHBIX JIK, sHoTeMii-He3aBUCHMOE aHTHCOKPATUTEIbHOE Neii-
ctBrie NO MOJHOCTBIO YCTpaHsieTcsl 6e3 U3MEHEeHUsI YyBCTBUTEILHOCTU K HEMY COCY-
JMUCTBIX IAAKUX MBIIIIIL.

Karouegnie croéa: nepuBacKyJisipHasi XKUpOBasi TKaHb, a0pTa, COCYIUCTAasl [MIaKasi MbILLI-
11a, Ba3onuaTalusi, MeTaboInueckuii CMHApoM, nuera Kade, heHnnaGbpuH
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BBEJAEHUE

B nocnenHue necsatuiieTvst 6bJIO COOPMUPOBAHO MPEACTABICHUE O XUPOBOI TKAHU
KaK 0 MeTabO0JIMYEeCKN aKTUBHOM OpraHe, UrpaloiieM BaxKHYIO POJIb B PETYJISILIMM TOMEO-
cTa3a opraHu3Ma, MeXaHU3MbI BJIMSTHUSI KOTOPOTO OCTAIOTCS ¢1abo n3ydeHHBIMU. CBSI3b
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OXHUPEHMUS C CEPACUYHO-COCYAUCTBIMU 3a00JieBaHUSIMU [ 1] U LIMpOKOE pacnpocTpaHeHUE
MeTaboIMYEeCKOTO CMHAPOMa B MUPOBOM COOOIIECTBE aKTyaJIW3UPYIOT PELIeHUE MpOo-
0J1eMblI, CBSI3aHHOI C HEMOCPEACTBEHHBIM BIMSIHUEM KUPOBOUM TKAHU Ha COCTOSTHUE CO-
CYIICTOTO pycjia KaK B HOPMaJIbHbIX (DM3MOJIOTUYECKUX YCIOBUSIX, TaK U MIPU U30BITOU-
HOM ee HakoIUleHUH. B sKkcrneprMeHTaTIbHBIX YCIOBUSIX META0OIMYeCKrue M3MEHEHMUS,
XapakTepu3ylollle pa3BUTUE METabOJIMYECKOrOo CUHAPOMA U TIPOSIBIISIIOLLIMECS B BUIE
MOBBIILIEHHOTO HAKOTJICHUS XXUPOBOM TKAHU, TUMEPIIMKEMUU U AUCIUITUICMUN, MOTYT
OBITh MOJIyYeHbI KaK B TEHETMYECKMX MOMENSAX, TaK U WHAYLUUPOBAHBI MPUMEHEHUEM
paznmuyHbIX nueT [2]. OcoOblit MHTEpeC cpean TUeTOMHIYLMPOBAHHBIX MOMIEe mpe-
craBisieT coboit nueta “kade” (AK), koTopast, B OTIMUKME OT BEICOKOXXNPOBBIX TNET WU
IUET C MOBBIIIEHHBIM COJIEP>KaHUEM CaXxapoB, BKJIIOYAeT B ce0s1 pa3HOOOpa3HbIE BHICO-
KOKaJIOpUIAHBIE MPOIYKTHI, M, TAKKUM O00pa3oM, Oosiee IMpUOJIMKeHa K pealbHOMY II0-
TpeOJIEHUIO MMUIIIM B TOBCEIHEBHOM XXU3HU YeJioBeKa [3].

Bospacraroniee Koau4ecTBO MCCIENIOBaHWM B 00JaCTU YyYacTUsl XMPOBOUW TKaHU B
noaaep>XXaHWM roMeocTa3a OpraHu3Ma nokas3ajo BaXKHOCTb HE TOJIbKO OMOJIOTUYECKU aK-
TUBHBIX BELIECTB, MPOAYLMPYEMBIX XXMPOBON TKAHBIO U OKAa3bIBAIOIIUX SHIOKPUHHOE
BJIMSIHUE Ha pabOTy pa3IUYHBIX OPTaHOB, BKJIIOUASI CEPAEYHO-COCYIUCTYIO CUCTEMY, HO
U HEOOXOAWMOCTh HaJIWYUSl HEIOBPEXICHHOW TNEepUBACKYISIPHON XMPOBOIW TKaHU
(ITB2KT) mnsg mommepxXKaHUS coCynoB B ¢pyHKIMoHATBEHOM cocTtossHum. [TB2XKT okpyxaer
noaasJsioliee OOJBITMHCTBO KPOBEHOCHBIX COCYAOB 3a UCKJTIOUEHUEM COCYIOB MO3Ta, a
TecHbIM KOHTaKT [1B2XKT ¢ agBeHTUIIMEN COCYyIOB TaeT OCHOBaHME PSIIy McCienoBaTeeit
paccMaTpMBaTh €€ KaK YeTBEPThIi ciaoii cocynucToit cteHku [4]. Bnusnue ITB2XKT Ha co-
CyIbl HE OrpaHWYMBAETCS BBITIOJHEHUEM paHee M3BECTHOI CTPYKTYpHOM (OMOpPHOI1)
¢byHKIMU. 3a TIoC/IeAHME TOIbI BBISIBJIEHO OOJbIIOE KOJIMYECTBO (DU3UOJOTUYECKH aK-
TUBHBIX BEIIECTB, IPOIYLIUPYEMBIX €10 M CTIOCOOHBIX BJIUSTh HA COCTOSTHUE CTEHKU COCY-
IIOB, a CJIeOOBaTeIbHO, M3MEHEeHUS, ITporcxomsinne B camoit I1B2KT npu metabommaeckux
HapylLEeHUsIX U TTPUBOISILINE K U3MEHEHUIO BBIPAOOTKU 3TUX BELLECTB, OTPAKAIOTCS B MO~
JepKaHUU COCYAMCTOro TOHYCa U peryisiuu KpoBoToka. Lleyiblo naHHO paboThl ObLIO
ucciaeaoBaHue HermocpeacTBeHHoro (rpsimoro) BiausiHus TIB2XKT Ha cokpaTuUTelbHYIO
NEeSITeJIbHOCTh IJIaJIKUX MBIIIL] a0PThl KPHIC TPU META0OJIMYECKUX HAPYIIEHUSIX, BOZHU -
Kalomux Ipu nucnonb3oBannu K.

METO/bl MCCJIIEJOBAHUA

KuBoTHbIe [JIs1 UccenqoBaHus ObLIU TMoJiydeHbl U3 LleHTpa KOIEKTUBHOTO MOJIb30-
BaHus “buokomnexkuus” UHcturyra ¢pusunonoruu um. M.I1. I[laBnosa PAH. Uccnenona-
HHe ObLIO TIPOBEACHO Ha camiax Kpbic Wistar B Bo3pacTte 4 Mecs1ieB (Macca Tena ot 410
1o 470 r) K Havasry nueThl. 2KMBOTHBIE ObLIY pas3iesieHbl ClydaifHbIM 00pa3oM, HO C yJe-
TOM PaBHOMEPHOCTH paclipelieJIeHUs TI0 Macce Tejla Ha 2 TPYNIbl: 1-1 — KOHTpOJIbHas,
Haxo[MBIIIAsICS Ha CTAaHAAPTHOM JAueTe B BUJIE CYXOTro KopMa, ad libitum; 2-s1 — nmoiy4aB-
mas K. Bo BTopoii rpyIire XUBOTHBIM IIPENOCTaBIISIICS CBOOOMHBINA MTOCTYII K CTaH-
IApTHOMY KOPMY U BOJZI€, B TO XX€ BpeMS Y HUX MMeJICSl TaKXKe CBOOOMHBIN nocTyn (T.e.
MpaBo BbIOOpa) K BBICOKOKaJIopuitHOU muie u 10%-HoMy pacTBopy caxapossl. Ilepe-
yeHb KoMmrioHeHTOB JIK mpencrasieH B Tabn. 1. B exenHneBHblit Habop K Bxomuiio
4 ciyyaitHO BBIOpAHHBIX U3 ATOTO CIUCKa MpoaykTa. KajopuitHOCTh CTaHIapTHOTO KOp-
Ma cocTtaisuia 250 kkan Ha 100 1.

Kpbic comepskain Ha COOTBETCTBYIOIIEM pallOHE B TeUeHUeE 7 HEell. U IIPOM3BOIVIIN UX
eXeHeeIbHOe B3BEIIMBaHUE C LIeJIbIO OLIEHKH BJIMSIHUSI TMEThl Ha MPUOaBKy B Macce TeJa.
ExenenenpHyto mpubaBKy B Macce Tesia (IIpUBeC) pacCUMTHIBAIU KaK Pa3HUILY TEKyIIei
U3MEPEHHOU U UCXOOHOM MaCChl XKUBOTHOTO.

B koHIIe mMeThl MPOBOAWIN OLIEHKY YPOBHS TJTIOKO3bl B KPOBU C MCITOJIb30BaHUEM
ananmu3aTopa AccuCheck Active (I'epmaHmsI) ¢ TeCT-IIOJIOCKAMM IJIsI TIIOKO3bI I YPOBHSI
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Tao6auua 1. KanopuitHOCTh MPOIYKTOB, UCIOIB30BaHHBIX B [IK

TIpomyKr KanopuitHocth TIpomyKr KanopuitHocth

Ha 100 r, Kkan Ha 100 r, KKan
MuHu-KpyaccaHbl 450 IlepnoBas kaiia c cajiom 550
Bacin 540 CnobGa 460
Kykypy3Hble majoyku 510 Yumncer 470
Pyner OMcKBUTHBII 350 Ileuenne 440

tpuriauuepunoB (TT) ¢ ucnonp3oBanmem aHanmsaropa Multicare-in (MTamms) ¢ tect-
nosiockamu st TT' B kpoBu. OGpasiibl KPOBU TMOJTyYalivM U3 XBOCTOBOI BEHBI KPBIC MOCTE
14-yacoBoro rosjonaHus; nepen Npoleaypoil KOHYMKM XBOCTOB aHECTE3UPOBaIU C MO-
MOIIIbI0O MECTHBIX aHECTETUKOB JIMJOKaHA U MpuoKaruHa (Kpem Acriol pro, “AKpuUXuH
XDK” AO, Poccus). Insa npoBeneHust rioko3orojiepaHTHoro tecta (I'TT), koTopbiii
BBITIOJTHSIJIM HA TIOCJIeHE ! Henelie AUeThl, KpbiCaM BBOJWJIM BHYTPUOPIOIIMHHO PacTBOP
JIIOKO3bI U3 pacueTa 2 I/KI Macchl TeJjia, OUEHUBAJIM TUHAMUKY U3MEHEHUST YPOBHS TJTI0-
KO3BbI B KpOBU B TeueHHe 120 MUH 1 U3MeHeHue Tutomanu moa kKpusoit (AUC) “rnimoxo-
3a—BpeMs1”. DBTaHa3UIO XMBOTHBIX OCYILIECTBIISIM IMMOCPEACTBOM AeKalUTalliM, Maccy
SMUAUANMATBHON XXUPOBOM TKAHU OIPENEISIIA ITyTeM B3BEIIMBAHUS 00EUX XXUPOBBIX
nonymedyek. Mccekany rpynHy0 4acTb aOpPThl U TTOMEIAIN B (DU3MOJIOTMYECKUIA coJie-
Boii pactBop (physiological salt solution; PSS) ¢ temniepatypoii 5°C cnenyroiiero coctapa
(8 MM): NaCl—-120.4; KCl-5.9; CaCl,—2.5; MgCl,—1.2; NaH,PO,—1.2; NaHCO3—15.5;
roko3a—11.5, mpenBapuTeIbHO HACHIILIEHHOTO ra30Boi cMechlo, cocTostieit n3 95% O,
u 5% CO,; pH 7.4. B nanpHeiiiem B 9KCIIEPMMEHTaX UCTIOIb30BaIM KOJIbLIEBbIE CETMEH-
Thl BEpXHEI 1 CpeAHEl YacT HDKHEN TpeTu aopThl. InmrHa cermeHTa coctasisiia 2—2.5 MM.
YacTtb Kosel] OCTaBJIsIM MHTAaKTHBIMM, a APYTYIO YacTh MOJ OMHOKYJISIPHBIM YBEJIMUYEHUEM
TIIATEJIBHO OYUILIAIM OT OKPYKaIOLIEro COCyl epuBacKyJsipHOro xupa. Jleannorenusa-
LIMIO KOJIbLIEBBIX CETMEHTOB OCYILECTBJISUIM MEXaHUYECKU MyTeM OCTOPOXHOIO COCKa0-
JIMBaHWSI BHYTPEHHETO CJIOSI MU B COOTBETCTBUHU C UMEIOIIMMMUCS peKOMEHIauusiMu |[5].

Muorpaduyeckoe uccienoBaHue MPOBOAWIHN ITyTeM pa3MelleHNsI COCYAMCTOTO KOJb-
11a MeXAy IBYMS IITOKAMU U3 HEPXKaBEeIOLLel CTanu, OOUH U3 KOTOPBIX SIBJISITICS MTPOAOJI-
keHreM matyuka cuibl FORT-25 (WPI, CIIA). IMocne ycunenus (ycunureiab INA333,
Texas Instruments Incorporated) curHan ot gaTumka 6b6UT oM poBaH ¢ yactoToit 50 ITx
(ALLI, BcTpoennslit B MukpokoHTposuiep STM32F373, STMicroelectronics, CIIA) u
najiee 00paboTaH C MOMOIIBIO TPOrpaMMBbl peTUCTpaIMU, padpadboTaHHO B HCcTUTYTE
9KCIIEPUMEHTAIbHON MEIUIIMHBI M HalTMCaHHOU Ha s13bIke (C++), obecneunBasliieit He-
MPEPBIBHYIO 3aITUCh MHGOPMALIMK C JaTYMKa Ha MPOTSKEHUU BCEro 9KCIepuMeHTa [6].
Hccnemyemslii mipernapaT ObUT pa3MellleH B MPOTOYHOM TePMOCTATUPYEMOii SKCIIepUMEH-
TaJbHOM KaMepe 00beMoM 10 MJT 1 McciieIoBaH MpU CKOPOCTH npoToka PSS 4—6 mui/MunH
u Temneparype 37.5°C. AoprayibHble KOJIblIa OABEPraid HATSKEHUIO 10 2 T, OCTABJISUIN
TSI CTaOWIM3alUM COCTOSTHUS B TeUeHUe | 4, TocJie YeTro MPOBOIUIN PETUCTPALIUIO CO-
KpaTUTEIbHOI aKTUBHOCTHU. B KauecTBe aTajioHa /1Sl OLIEHKU COKPaTUTEIBHOM CrIOco0-
HOCTH IJIAAKMX MBIIIIL COCYIOB MCITONIb30BaIN TMIIEpKaIMEBbIi pacTBop (60 MM), npuro-
TOBJICHHBII ITyTeM 3aMeHbI noHoB Na' B PSS Ha skBuMosipHOE KommaecTBo noHos KV,
naJbHeNIlIMe coKpaTUTeJIbHble OTBeThl Ha BBeneHUe deHmwnddpuHa (PhE, Sigma-Al-
drich, CILIA) B anamna3one koHuenTpaunii ot 1072 go 107> M BbIpaxanu B % 10 OTHO-
HIeHUIO0 K 3apeructpupoBaHHoMy otBety Ha KCI. I[pu ncciaenoBaHuM yyacTusi OKCUaa
azota (NO) B peanuzauuu BiusiHust [1BXKT Ha cokpaTuTeabHyIO IeSTeTbHOCTh a0pThI
OBLIM MCIOJIb30BaHbl: MHIMOUTOpP NO-CcuHTa3bI METWIOBEIN 3¢pup Nd-HUTpO-L-apru-

HHa—L-NAME (ICN Biomedicals; 10~* M), oka3bIBalolIMii NHIUGHpYIOLIEe IeHCTBIE,
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Puc. 1. ExeHenebHbIi MPUBEC, PACCUMTAHHBIN ITyTeM CPaBHEHUsI KOHEYHOM M UCXOMHOM Macchl Teja. SD —
KOHTpPOJIbHAsI TPyIIIa, MoJiydaBiiasi cTaHmapTHbIi KopMm (n = 12), CD — nueta kaderepust (n = 10). JlaHHbIe
TpeacTaBlieHbl B BUle cpenHero 3HadeHust = SEM (two-way ANOVA, post-hoc Bonferroni test). * — paznuuunst
MeXIy TpynmnamMu goctoBepHsl (p < 0.05).

npeumyinectBeHHo, Ha eNOS, u sk3oreHHbIit moHOp NO-HUTponpyccun Hatpus (SNP;
ICN Biomedicals; 10°°—10~* M). B cepun 3KCIIepyMEHTOB C y4acTHeM GIOKATOPOB Ka-
JIMEBBIX KAHAIOB—TeTpasTiiaMmmonust xiopuna (TDA; Sigma-Aldrich, CIIIA; 10-3 M), mu-
6enxamuna (Sigma-Aldrich, CIIA; 10~> M) — mpoBOIWIN PETUCTPALINIO COKPATHTEIb-
HBIX oTBeToB Ha PhE (107 M) B PSS 110 1 1ocite Mcnonb30BaHust 6rokaTopa (B TeUeHMe
20 muH). MakcumasnpHasl BeIMUYMHA Ba30KOHCTPUKTOPHOTO OTBeTa Ha meiictBue PhE B
MPUCYTCTBUM OJIOKaTopa ObLIa BRIpaxkeHa B % K TaKOBOM, M3MEPEHHOU B OTCYTCTBHE
onokaTtopa. JIas pacTBopeHMs MMOeHKJIaMuaa Obul ucroab3oBaH AMCO (mumeTun-
cyabdokcun, BekroH, Poccust)), KOHLIEHTpalMsl KOTOPOTO B BKCIIEPUMEHTAJIBHOM Ka-
Mepe He npesbiaia 0.1%.

CraTtucTryeckast 06paboTka JaHHBIX OblIa MpOoBeAeHAa TTPY UCITOJIb30BAHUM IMPOTpaM-
Mbl GraphPad Prizm 8.0.1. [ToaydyeHHBIE B 9KCIIEpMMEHTaX JaHHbIE ObUIM IPOBEPEHBI Ha
HOPMaJIbHOCTh pachpeie/ieHusl ¢ moMoliibio Kputepus Lllanmupo—Yunka. B cooTBeTcTBUM €
pe3yJibTaTaMU 3TOi TPOBEPKHU B AaJIbHEIIeM ObUTM UCTIOIb30BaHbl COOTBETCTBYIOIINE Ta-
paMeTpuyecKyre WK HeltapaMeTpUIeCcKre CTaTUCTUIECKUE KpuTepun — -Kputepuii CTblo-
neHta, U-kpurepuit MaHHa—YUTHU, OMHO- U ABYX(DAKTOPHBIN AUCIIEPCUOHHBIN aHaIN3
(ANOVA) ¢ nortpaBkoii bondepponu mmpu nocuenymoiieM post-hoc ananmuze. [loxydeH-
Hble TaHHbBIE TIPEACTaBIeHbI B BUAE CPENHETO 3HAYSHUS U CTAHIAPTHO OIIMOKM CpemHe-
ro (SEM). Paznuuusi cu4uTaiIn CTaTUCTUYECKU 3HaYUMbIMU T1pu p < 0.05.

PE3VIILTATBI UCCIIEAOBAHHMA

Ha crapre nueThl >XMBOTHBIE KOHTPOJbHOM, IOJIy4aBIlIeil CTaHHApTHBIN KOpM, U
ONBITHOM, HaxoauBIIelcs Ha IK, rpyIiIn He uMeIu JOCTOBEPHBIX pa3IMyuii 110 Macce Te-
J1a; B JaJbHEMILEM KpBICHI, coaepxainuecss Ha JIK, mpoaeMoHCcTpupoBain 0oJiee BbICO-
Ky1o TIpubaBKy B Bece, IPUUYEM 3TO YBEJIUUECHUE MPOUCXOAMUIIO C TIEPBOIl HEAEIU TUEThI
(puc. 1).

Kusotnble rpynnsl JK oTnaBaiv npeanoyTteHue CAagKUM U XXKUPHBIM MPOAYKTaM,
BKJIIOYEHHBIM B pallioOH, MOTpedjieHUue CTaHIapTHOIO KOpMa OCTaBajoCh, HO OBLIO He-
3HAYUTEIbHBIM. Pe3ynbTaThl I3MEHEHUSI Be€Ca, HAKOIUIEHUSI BUCLEPaIbHOTO XXUpa, Io-
KaszaTeyieM KOTOporo Obljla BhIOpaHa Macca SMUINANMAIBHOTO X1pPa, a TAKXKe UCITOIb30-
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Puc. 2. PesynsraTs! rmmoko3otosnepantHoro Tecta (I'TT). SD — rpymima, rmosydasiuast CTaHIapTHBII KopM (1 = 7);
CD — rpynna, coaepskaBliasicst Ha queTe Kade B TeueHue 7 Hef. (n = 7). (a) — rpadpmK IMHAMUKU YPOBHSI TTFOKO-
3Bl B KpOBY B TeueHue 2 4; (b) — rutomians rox kpusoii (AUC) “rmoko3a—BpeMst”. JlaHHbIE MTPeCTaBIeHBI B BUIE
cpenHero 3HaueHust = SEM (nns aHanu3a AMHAMUKU YPOBHS TJIIOKO3bl UCTIONB30BaHbl two-way ANOVA, post-
hoc Bonferroni test, st ananza AUC —¢-test). * — paznuunst MexXay rpynmnamu 1octoBepHsl (p < 0.05).

BaHHBIE TTOKA3aTe/IM YIJIEBOMHOTO (YPOBEHB ITIOKO3bl B KPOBM) U JIMITUAHOTO (YPOBEHb
TT B kpoBu) o6MeHa noce 7 Henenb K npencrasneHsl B Ta0I. 2.

TlpencrasneHHble JaHHbBIE CBUAETEIBCTBYIOT O PA3BUTUU Y KPbIC IUETHOM IPYIIIbI Ha-
PYIIEHUWI YTJIEBOAHOTO U JIMITUAHOTO OOMeHa, MPOSIBJISIIOIIUECS B BUIE MOBBIIIIEHUS KO-
JINYECTBA SMUININMAIBLHOTO XHUpa, YpoBHel nmoko3bl 1 TT' B KpoBu Ha 146, 65 n 62%
COOTBETCTBEHHO.

ITpoBenenue I'TT Mo oKOHYaHUM IMETHI MOKA3aJI0, YTO TOJEPAHTHOCTh K INTIOKO3€E Y
JIK Kkpbic CHMXXEeHA 10 CPaBHEHUIO C KPbICAMU KOHTPOJIBHON TPYIIMbI, 3TO MPOSIBIISITIOCH
B ToM, 4TO y KpbIc JIK oTMeueHbl Oosee BBICOKME YPOBHM DIIIOKO3bI MaKCMMaJbHOTO
nombeMa 1 M3MEPEHHOTO M0 OKOHYAaHUM 2 U ITOCJe BBEICHUS INMIOKO3BI (puC. 2a). D10
HaIlUIo OTpaXXeHue B yBeaudeHuM Iuiomanu ron kKpuBoilt (AUC) “nimoko3za—Bpems”
(puc. 2b).

Tlpu uccnenoBaHUM aroHUCT-UHAYLIMPOBAHHBIX COKPAIlEHUI, BbI3BAHHBIX KYyMYJIsi-
TUBHBIM BBeneHueM PhE B oMmbIBawomuii pacTBop, B KOHTPOJIbHOU TIpyINe >KUBOTHBIX
OBLTIO TIPOBEIEHO CpaBHEHUE BEJIMUYMHBI COKPATUTEBbHBIX OTBETOB KOJIBLIEBBIX CETMEH-
ToB nipu Hatmuuu [1B2KT nmpu coxpaHHOCTH 2HAOTENUS 1 MOCJIe ero ynajieHus. JanHbie
OTpaxKeHbI Ha puc. 3.

Ta6auma 2. Mopdomerpuueckue ¥ OMOXMMHUYECKME MOKa3aTeJau Mocie 7 Hedellb COAepKaHUs
KpBIC Ha aueTe Kade

KoHtponb Huera kade
WcxonHast macca Tena, T 445+ 7 (n=12) 443 £ 6 (n=10)
Macca Teta mpu 3aBepIIeHUN JUETHI, T 5077 (n=12) 551+ 5 (n=10)*
Macca snuauanMaIbHOro X1Upa, T 6.5+02(n=12) 16.0 £ 1.1 (n = 10)*
YpoBeHb NIIOKO3bI B KPOBU HATOIIAK, MMOJIb/JT 475019 (n=10) | 7.82 £0.26 (n=10)*
VYpoBenb TT B KpoBM HaTOIAK, MMOJIb/JI 0.80 £0.06 (n=15) 1.34 £ 0.14 (n=5)*

JlaHHBIEC TIpencTaBiIeHbl B BUIE cpeaHero 3HaueHust + SEM (f-test — [UIsl TTapaMeTpUUYECKUX NapameTpoB;
Mann—Whitney test — 17151 HerapaMeTpUYECKUX IapaMeTpoB). * — pas3IMyuurst JOCTOBEPHbI MEXIY KOHTPOJIBHOM
U OMBITHO# Tpynmnoii, p < 0.05.
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Puc. 3. CokpatutesbHbIe OTBEThI A0PTAJIbHBIX KOJIBLIEBBIX CETMEHTOB KOHTPOJIBHOM rpyIibl Ha aeiictBue PhE.
(a) — mpenapatbl ¢ coxpaHeHHoit [TBXT: E+ — ¢ uHTakTHBIM 3HA0TEIMEM (1 = 6); E— — ¢ yoaJleHHbIM 9HA0-
TenreM (n = 7); (b) — Ae3HIOTEIM3UPOBaHHbBIC TIperapaThl B IipucyTcTBUr (PVAT+, n = 7) 1 nipu ynajieHuu
(PVAT—, n = 7) [1BXKT. /lanHble TipencraBieHbl B BuIe cpeaHero 3HaueHus + SEM (one-way ANOVA, post-
hoc Bonferroni test). * — pazauaust Mexy rpyrnmnamMu goctoBepHsI (p < 0.05).
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Puc. 4. CoxkpaTturtenbHble OTBEThl Ha BBeneHHe PhE KoJbLIEBBIX 1€3HAOTEIM3NPOBAHHBIX CETMEHTOB a0PThI
KpPBIC NPY CONEPXKaHUM Ha cTaHZapTHOM Kopme (SD) u Ha nuete kade (CD): (a) — nipu coxpaneHHoit [1BXKT
(PVAT+); (b) — nocne ynanenusi [IBXT (PVAT—). [laHHble TpeACTaBICHbI B BUAE CpeaHero 3HaueHusi + SEM
(one-way ANOVA, post-hoc Bonferroni test).* — paznuuust mexxay rpynmnamu goctoBepHsI (p < 0.05).

Ha puc. 4 orpaxkeHbl 10303aBUCUMbIC KPUBBIC, OTPaKalollue BEJIMYMHY COKPATUTE/b-
HBIX OTBETOB COCYIIOB 3/I0POBBIX KUBOTHBIX Ha AeiicTBue PhE B KOHTpOIbHOIT U OMBIT-
HOIi TpyIIne Tocjie pa3BUTUSI MHCYJTMHOPE3UCTEHTHOCTU, BBI3BAHHON MCITOJIb30BaHUEM
nuetsl. B mpucyrctBum I1B2XKT xombLieBhie cerMeHTBI a0PTHI AEMOHCTPUPOBAIN MEHb-
LIYI0 aMIUIMTYQy COKpAIlleHUI B KOHTPOJBbHOW IpyIine, B TO BpeMsl KaK Mpy yoajJeHUUu
I1B2KT nocToBepHBIX pa3aiudynii MeXIy KOHTPOJbHBIMU U OMBITHBIMU T'pyTIIaMU MOJY-
YEHO He ObLIIO.

YuuteiBas BaxXHOCTb CHUXKeHUS BIUSHUSA NO npu AucHyHKIMOHAIbHBIX U3MEHEHU -
SIX DHAOTENMS, BBI3BAHHBIX BBICOKOKAJIOPUMHBIMU JUETAMU, a TAKXKe BO3MOXHOCTb MPO-
nykuuu NO TTBXKT u nmpoTuBOpednBBI€ CBEICHUS OTHOCUTEIBHO €ro BKjaaa B aHTUCO-
kpatutenabHble 3ddexThl [IBXKT, 610 MccaenoBaHO U3MEHEHUE COKPATUTEIbHOMN aK-
TUBHOCTU aoOpThl B ycia0BUU MHTrHOUpoBaHUsT NO-CUHTa3bl MyTeM TpeaBapUTeIbHOTO

BBEICHIS B OMBIBAIOLIMIT pacTBOp B TeueHne 20 Mua L-NAME (10~ M).
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Puc. 5. BennunHa cokpaTuTebHBIX OTBETOB Ha neiictBrue PhE aoptel (6e3 aHmorenust) ¢ coxpaneHHoit [1B2KT
1o u nocjie uukyoauuu ¢ L-NAME. SD — rpynna, Haxozsiasicss Ha ctaHaapTHoMm kopme, CD — rpymiia, Haxo-
nsasicst Ha quete Kade, PSS — dusnonornueckuii conenoit pactsop, L-NAME — B npucyrcteuu L-NAME
(1074 M). JaHHble npenctaBieHbl B BuIe cpeaHero sHauenusi £ SEM (one-way ANOVA, post-hoc Bonferroni
test). * — paznuuus Mexay rpymnmamu noctoBepHsI (p < 0.05).

Ha puc. 5 mpeacrapneHbl rpadyKi U3MEHEHUI BETMUMHBI COKpaIlleHUit cocynoB (B %) B
npucytctBun [1BXKT mocne mnpensaputenbHoii o6pabotku ¢ L-NAME B TeueHue
20 MUH. Y KOHTPOJIbHBIX XXMBOTHBIX HAOIIOANIOCh YCUJIEHE COKPATUTEIbHBIX OTBETOB
Ha PhE, Torma xak y xuBoTHBIX 1Tocie K mocToBepHBIX pa3inaunii 3aperucTpupoBaHO
He ObLIO.

B 1o ke BpEM HMCITOJIb30BaHHAad JUETA HE IMPUBECIAa K CHUKCHUIO YYBCTBUTCJIbHOCTHU
TJTagKMX MBIIILL COCYyA0B K NO, T.K. BagogujiaTaliud, BbI3BaHHAasA BBCACHUEM 3K30T€HHO-
TO IOHOpa NO HUTpoIpycCcuaa HaTpud, CYIIECTBEHHO HC OTJIMYaJlaCbhb Y KOHTPOJIbHBIX 1

OTBITHBIX XXMBOTHBIX. BelMurHa penakcaunoHHBIX OTBeTOB Ha BBeaeHue SNP (1075 M)
a0pTaJIbHBIX CETMEHTOB C YIAJICHHBIM SHAOTEMEM, BEIpakeHHast B % OT aMIUIUTY/IbI Ba-
30KOHCTPUKIIUY, BBI3BAHHOM IMITEpKaTMEeBbIM pacTBOpoM (60 MM), coctaBuiia 93.65 + 1.44 B
KOHTPOJIbHOI Tpyrine (1 = 6) vs 92.10 £ 1.97 B rpyrme AK (n = 6), 4TO He SIBIISICTCS CTa-
TUCTUYECKU 3HAYUMBIM (Z-test, p < 0.05).

JJ1s1 BBISICHEHUSI MEXaHU3MOB peain3allui aHTUCOKPATUTENIbHOTO NeNcTBUS (hakTo-
poB, BbipabaTeiBaeMbix IIBXKT, Ha cokpaTUTenbHYI0 aKTUBHOCTb IJIaIKOMBIIIEYHBIX
KJIETOK, ObLIa MPOBe/ieHa CepUst SKCIIEPUMEHTOB C UCMOJb30BaHUEM 0J10KATOPOB Kajiue-
BBIX KAHAJIOB, KOTOPbIE, KAK U3BECTHO, UTPAIOT BEYIIYIO POJIb B OCYILIECTBICHUM pelak-
CAIIMOHHBIX IIPOLIECCOB ITIAIKMX MBIIIII] COCYIOB. Y IIpemnapaTtoB ¢ coxpaHeHHoit ITBXKT
pa3HUIIa BeIMIMHBI coKpanieHuit Ha PhE, BeIpaskeHHBIX B % OT BeJIMUMHBI COKpAIeHUH
B PSS, nmocie nmpenBaputenbHOil 00paboTKy mmbeHKIaMuaoM 1 TOA, mpeacrasieHa Ha
puc. 6.

[Npumenenne 6mokaropa AT®-uyBcTBUTENBHBIX K-KaHanoB (1K rp) mubenknamuna
MIPUBOIUJIO K HEOOJTBIIIOMY YCHMJIEHUIO COKPATUTEILHBIX OTBETOB, BbI3BaHHBIX PhE, BeuunHa
KOTOPOTO cocTaBuiia B KOHTposibHOM (108.4 & 8.1%) u B onbiTHOM (109.3 £ 8.7%) rpymnmax.
OnHaKo ciielyeT OTMETUTh, YTO HECMOTPSI Ha He3HAYMTEIbHOE MOBBIIIEHUE MAaKCUMab-
Hot BeTMUMHBI cokpaleHuii (meHee 10%), B psiie mperapaToB HAOMIOAAN 3aMeITICHUE
cHuxeHuss PhE-uHnyunpoBaHHOTO TOHMYECKOTO COKpallleHUs TT0cie UHKYOaluu ¢ Tv-
oenknamuaoM. Mcnonb3oBaHMe HeceNeKTUBHOTO OJloKaTtopa TMOTEHLIMaI03aBUCUMBIX
K-kananoB TOA npuBOAWIIO K YBEIWYCHUIO MAKCUMAaJbHOM BEJMYMHBI OTBETOB Ha
59.6 £ 4.0 y KOHTPOJBHBIX XUBOTHBIX M JOCTOBEPHO HE BIVSIO Ha BEJIMYMHY OTBETa B
K rpynre.
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Puc. 6. Vi3meHeHUs] COKPATUTEIbHBIX OTBETOB AEIHAOTEIM3UPOBAHHBIX CETMEHTOB a0PThl C COXPAaHEHHOM
IBXT Ha neiicteue PhE (107~ M) npu nmpyuMeHeHUM OJIOKATOPOB KaJIMeBBIX KaHAJIOB: (a) IIMOeHKIIaMuaa
(Gl (10_5 M); (b) Terpastuniammonust xiopuna (TEA) (10_3 M). BenuuuHa cokpallleHuii BbIpaxkeHa B Mpo-
LIeHTax oT BesiMuuHbl cokpaiieHuii B PSS. A(PSS) — A (GI/TEA) pa3Hulia BeJIM4MHbI cokpaleHuii Ha PhE,
u3MepeHHbIX 10 A(PSS) u nocne A(Gl/TEA) npenBaputesibHOM 00paGOTKM COOTBETCTBYIOIIUM OJIOKATOPOM.
JlaHHbIe MpeaCcTaBICHBI B BUIE CpeaHero 3HaueHust + SEM (t-test). * — paznuuust MeXIy rpyImnamMu JOCTOBEP-
Hbl (p < 0.05).

OBCYXIEHWE PE3VJIIbTATOB

Wcnons3oBanue B njaHHOM uccienoBanuu J1K, paHee 3apekoMeHa0BaBIIei ceOs1 Kak
azieKkBaTHasi MOJEJb IJIsl pa3BUTHUS MeTabOIUYECKOr0 CUHAPOMAa U caxapHoro nuabe-
Ta 2-ro Tuma [3], Mo3BOJIUJIO MOJYYUTh O0Jiee ObICTPBII MIPUPOCT MACCHI TeJla U yBeJINYe-
HHWE MACChI )KVIpOBOﬁ TKAHUW Yy ONBITHBIX )KUBOTHBLIX ITO CPABHCHNWIO C KOHTPOJIbHBIMMU.
Oopaiaet Ha ceOs1 BHUMaHME, YTO TOCTOBEPHOE YBEJIMUEHUE MacChl TeJla HabI101a10Ch
yXe noce 1-if HeleJi IUEThl U OCTaBaJIOCh YBEJTMUEHHBIM Ha BCEM MPOTSIKEHUU TUETHI,
TOrIa Kak TPU UCTIOJIb30BAaHUU BBICOKOKAJIOPUIHBIX MOHOIUET MOAOOHbBIE M3MEHEHUS
MPOUCXOMIAT MO0 B O0Jiee TTO3THNE CPOKH, IMOO OTMEYaeTCsl CTaOMIM3aIns MacChl TeJia
BCJIe 32 MOBBILIEHHBIM ITPUPOCTOM BCJIENCTBME OIpaHUYEHUS MTOTpedaeHus nuim [7, §].
VYBenuueHne Macchl Tejla U JKUPOBOM TKaHU MpU ucnoib3oBaHuu K MoxeT ObITh 00b-
SICHEHO Kak TPOU3BOJIbHOM Turiepdarueii, Tak v MOBBIIIEHUEM KAJIOPUWHOCTHU pallioHa
BCJIENCTBUE TOTO, YTO KUBOTHBIE OTIABaJIM MPEAINOYTEHNE BHICOKOKAIOPUHBIM MPO-
nykTtaM. Psnm mcciemoBateneii moJiaraet, 4To oboraiieHHas oKpyxarolas cpeaa, UMero-
111as1 MECTO MPU JAHHOU aueTe, MPemnsITCTBYET Pa3BUTHIO XPOHUYECKOTO cTpecca [9], co-
MPOBOXIAIOIIETOCS] CHUXKEHUEM MacChl TeJa, MPU MCITOJIb30BAHUU MOHOIUET.

MHorounciieHHbIE JaHHbIE, TTOJIyUeHHbIE MTPU U3YYeHUN B3aUMOCBSI3U OXUPEHUS U
(YHKIIMOHATIBHBIM COCTOSIHUEM CEplIeYHO-COCYAMCTON CUCTEMBI, CBUIETEIbCTBYIOT O
TOM, UTO OOBEKTUBHBIM MPEIUKTOPOM Pa3BUTHUS CEPACYHO-COCYAUCTBIX 3a00€BaHUN U
pucCKa CMEPTHOCTH SIBJISIETCSI abnoMuHaibHOe (BUcliepaiabHoe) oxupeHue [10]. Bucue-
pasibHast XKMpoBasi TKaHb PACMOJIOKEeHA B Pa3JIMYHBIX €0, U YBEJIUYSHUE MACCHI 11000~
TO M3 3TUX JIETIO OTpaxkaeT obllee yBeJIMYeHUEe BUCIEPAIbHOM XUPOBOil TKaHU. PaHee
OBLIO MTOKAa3aHO, YTO HAAEXKHBIM KPUTEPUEM €€ OLIEHKU SIBJISIETCSI Macca SMUANIUMATb-
HOM XXMpPOBOM TKaHM [11], KoTopast u ObLIa UCIIOJIb30BaHa B TaHHOM McciienoBaHuu. I1o
UTOraM AUEThl ObLIO 3apEerucCTPUPOBAHO ee yBeJIrndeHue 0ojee 4yeM B 2 pasa [0 CpaBHe-
HUIO C KOHTPOJIEM, UTO IMPOJAEMOHCTPUPOBAJIO N30BITOYHOE HAKOIIJIEHE BUCLIEPATbHO
JKMPOBOIM TKaHU. [UIeprimkeMuss 1 UHCYJIMHOPE3UCTEHTHOCTh, BBISIBJIEHHBIC IO pe-
3yJIbTaTaM U3MEPEHUs YPOBHSI INIIOKO3bI B KPOBU HATOLIAK U MIPU TTPOBEISHUM TITIOKO30-
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TOJIEPAHTHOIO TECTa, a TAKXE MOBBILIEHHOE COJIeP>KaHUE TPUTIULIEPUIOB B KPOBU CBU-
NeTEeJIbCTBYIOT O HapyIIEHUU KaK YIJIeBOAHOIO, TaK U JUMUIHOTO OOMEHA Y XKUBOTHBIX
nocne conepxaHus Ha JIK. Panee Obu10 ycTaHOB/NIEHO, YTO MOAOOHBIE METAOOIMYECKUE
HapylIeHUs TPUBOIST K MOBBILICHUIO apTePUATILHOTO IaBJIeHUS BCIIENCTBUE YCUIEHUS
Ba30KOHCTPUKIIMU U CHUXXKEHUS Ba3oJUIaTallui, KOTOPbIE CBSI3bIBAIU, MPEXIIE BCETO, C
BbI3bIBAEMbBIM 3TUMU HAPYLIEHUSIMU CHUXKEHUEM TPOLYKIIUU SHAOTEJIUEM peJlaKCUPYIO-
mux dakropos [12, 13].

OnHAKO UHTEHCUBHBIEC UCCIIEIOBAHMS BIMSTHUS XMUPOBOU TKAHU HA COCTOSIHUE COCY-
NIUCTOU CTEHKHU, MPOBOAUMBIE B TOCJIEAHUE 1Ba AECATUIETUS, TIO3BOJIUIN BBISIBUTh, UTO
LEeNbIA psi BELIECTB, BBIAEISIEMBIX €10, CITOCOOHBI OKa3bIBaTh KaK Ba3opelaKCaHTHOE,
TaK U BA30OKOHCTPUKTOPHOE NeiicTBUe, BKiItoUYast 3(hEKThI aIUTTOKMHOB, OTIOCPEIyeMbIe
yepe3 Npyrue CTPYKTYphI, IaBHBIM oOpa3om, runoranamyc [14, 15]. TecHbIit KOHTaKT
T1B2KT ¢ cocynucToii CTEHKOI 1 CITOCOOHOCTD IIPOAYLIMPOBAaTh BAa30aKTUBHEIC BEIIECTBA
[16] obycnaBnuBalOT BO3MOXHOCTh NapakKpPUHHBIX BAMSHUNI. B HacTosieM ucciaenoBa-
HUM ObUIO MPOAEMOHCTPUPOBAHO, YTO COKPATUTEIbHbIE OTBETHI COCYAOB Ha MpUMEHEe-
Hue PhE Bo BceM MCITOJIB30BAHHOM JMAalia30He KOHIIEHTPAIIM B KOHTPOJIBHOM TpyIine
OBLIM JOCTOBEPHO HIMKE B a0pTaJbHBIX Koyibllax ¢ coxpaHeHHou [1B2KT, o cpaBHeHUIO
¢ npenaparamu, riae [1B2XKT orcyrcrBoBana. DTo cornacyeTcst Kak ¢ IepBbIMU HaO01e-
HUSIMH aHTUCOKpaTtuterbHoro aeiictBus [IB2KT [17] Ha meiicTBue HOpaapeHalIMHa, Tak
M C pe3yJIbTaTaMM IOCIIeAyIOIINX ucciaenoBanuii [18]. BeipaxkeHHOCTh BEIMIMHBI aHTH -
cokparuteabHbIX BaussHUM T1B2XKT B aTux mccienoBaHUsIX 3HAYUTEIbHO pas3inyajach,
YTO BO MHOTOM 3aBMCEJIO KaK OT BElleCTBa, MHAYLIMPOBABIIEIO COKPATUTEIbHbBII OTBET
MIaJKMX MBIIIILL COCYIOB, TaK U OT coctaBa [1BXKT, okpyxkaroleit TOT Ui MHO# TUTI CO-
cyna. Tak, CHUXXKeHUe COKpaTUTEIbHBIX OTBETOB cocynoB ¢ uHTakTHO# [TBXKT mo cpas-
HeHwmio ¢ cocynmamu 6e3 [1B2KT na neiictBue anrnoreH3uHa 11, ceporonnna u peHMIA Q-
puHa 66110 95, 80 1 30% cooTBercTBeHHO [17]. B I[IB2KT BXOnsT MpeangumnonuThl, aauro-
LIMTBl U CTPOMAJIbHO-COCYIMCTas (ppakiusi, BKIItoYarolias KJIeTKu UMMYHHOU CUCTEMBI,
MYJBTUNOTEHTHbIE ME3€HXMMAaJIbHbIE CTPOMaJbHbIE KJIETKM, KOJUIareHOBbIE BOJIOKHA,
¢GbubpobaacThl, HEPBHBIE BOJOKHA, KJIETKM KPOBEHOCHBIX U JUM(PATUYECKUX COCYIIOB.
KauecTBeHHBII1 1 KOJTUUECTBEHHBI COCTaB 3TUX SJIEMEHTOB, a CJIEA0BATEIbHO, U TIPOY-
LIMPYyeMbIX UMU BEIIECTB, pa3IMYAETCS B Pa3HbIX YACTSIX COCYAUCTOro pycina. Tak, B co-
craB IIBXT rpymHoii yacTu aopThl BXOAAT aIUMOLIMTHI Oypoif >KMPOBOM TKaHU, a
T1B2KT, okpyxkaroliiass OpIOIIHYIO YacTh aOPThl U KOPOHApHbIE apTepuu, MPeACcTaBIsIeT
coboii cmech 6esoit u Oypoit xkupoBoii TKaHu, a [1BXKT 6pbikeedyHbIX, OeApEeHHBIX U
COHHBIX apTepuy HAMIOMUHAET Oeyro XUPOBYIO TKaHb [19—21]. YuuTsiBasi reteporeH-
HocTh [1BXKT, B taHHOM McClienoBaHUM BCE UCTIONB3YEMbIE KOJIbIIEBbIE CETMEHTBI KOH-
TPOJIBHOM U OTIBITHOM TPYTIN OBIJIU B3SITHI U3 OTPEEeJIEHHOTO PETMOHA.

BewectBa, nponyuupyembie I1B2XKT, MoryT oka3siBaTh IapakpuHHbIE BJIUSIHUSI KaK
Ha BHOOTEINAIbHbIC KJIIETKU, CTUMYJIUPYS WJIM MHTUOUPYS BBIpaOOTKY SHAOTEIN-TIPO-
U3BOMHBIX (DAKTOPOB, TaK M HEMOCPEACTBEHHO Ha IAJKOMBbIIIEYHbIE KIETKHU COCYIOB.
OnHako B cepur 3KCMIEPUMEHTOB, TPOBEJICHHON Ha J€9HIO0TEIN3UPOBAHHBIX Tpernapa-
Tax M IIperaparax ¢ HeIOBPeXIeHHBIM dHI0TeaueM, Ipu coxpaHHocTu IT1B2XKT mocto-
BEpPHOI pa3HUIIbI B BEJIMUYMHE COKPATUTEIbHBIX OTBETOB Ha NpuMeHeHUe PhE He ObL1o
3aperucTpupoBaHo. B naHHoI paboTe BO BceX 3KCIeprMMeHTaX, HallpaBJIeHHBIX Ha BbISIB-
JIeHUe TIpsIMOro BiusiHUs akTopoB, cekpetupyeMbix [1BXKT, ncnonb3oBasin Kojblie-
BBIE TIpeTniapaThl ¢ yaaJleHHbIM 9Ha0TeIeM. Kak OblJ1o OTMEeUeHO Bblllle, B KOHTPOJIbHOM
rpynme >XuBoTHBIX Hannuue [IBXKT mpensTcTBoBaio pa3BUTHIO Ba30KOHCTPUKIIMM,
uHunuupoBaHHoi PhE, Torma kak B aoptax ¢ coxpanHoii I1B2XKT u npu ee ynaneHun y
KpbIC MOCJIE NUETHl JOCTOBEPHOIO U3MEHEHUSI BEJIMUYUHBI COKPATUTEIbHBIX OTBETOB Ha
npumeHeHue PhE 3apeructprupoBano He 6b110. B TO ke BpeMs icue3HOBEHUE pa3inyuit
B COKpaTUTEJbHBIX OTBeTax IperapaToB aoptThl Tociie ynaiaeHus [IBXKT y XuBOTHBIX
KOHTPOJILHOU 1 OTIBITHOM TPYyTIT MPEATIoaraeT, YTo HapylieHUs B PeaKTUBHOCTH aOPThI
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MPpU META00IMYECKOM CUHIIPOME CBSI3aHbI, B OCHOBHOM, UMEHHO C U3MEHEHUEM PETyYJIsi-
TopHoit ¢pyHKIu [TBXKT.

[lInpoko m3BecTHBIM BazoauiaTaTopoM siBisiercss NO, npoayuupyeMbiii SHIOTE -
aJIbHBIMU KJIETKAMU COCYZIOB, M AUCHYHKIMOHAIbHbIE U3MEHEHUSI DHAOTENIUs, UMEIO-
11I1M€ MECTO MPU UCTIOIb30BAHUU BBICOKOXUPOBOI /WM BHICOKOYTJIEBOIHOW AUET U OT-
MEUEHHbIE B 3HAYMTEJIbHOM KOJIMYECTBE PaboT U, B YACTHOCTU, PACCMOTPEHHbIE B 0030pe
Engin [22], npuBOAST K CHIXKEHUIO ero MpoayKiuu. OaHaKo 9KCIpeccust SJHA0TeINab-
Hoit NO-cunTaszbl (eNOS, NOS-3) BbIsIBJIeHa HE TOJBKO B KJIETKAaX SHIOTENSI, HO U B
NPYTUX TUTIAX KJIETOK, BKItovast anunounTsl [23]. Hanuune eNOS B [1BXKT nokaszaHo B
psme ucciienoBaHuit [23—25], HO BOIIPOC y4acTUsI B OCYIIECTBIICHUH Ba30peIaKCUPYIO-
mero neiictBusg NO, nponyuupyemoro I1B2KT, ocTtaeTcss mMCKyTUPYyeMBIM U CIIOPHBIM:
OT 3HAYUTEIBHOTO BIUSIHUS O TMOJHOTO €ro OTCYTCTBHUS, UTO YaCTUYHO MOXET OBbITh
OOBSICHEHO Da3JIMYHBIMM TUIAMU COCYAOB, MCHOJIb3yeMbIX B ucciienoBaHusx. Cyuie-
CTBYIOT 3HauuTeabHbIe oTanuus akcrpeccun eNOS B [TB2XKT u3 pa3zHbIXx aHATOMUYECKUX
obnacreit [25]. B mpoBeneHHOM HaMU MCCIEAOBaHUM MOKAa3aHO, YTO B TPYTHON 4acTu
a0pTHI KPHICH B yioBusIX nHIHOnpoBanmst eNOS npu nHky6atmm nperapatoB ¢ L-NAME B
KOHTPOJILHOM TpYIIIe MPOUCXOAUIIO YCUJIEHUE COKPATUTEIbHBIX OTBETOB Ha BBEICHUE
e dpuHa npu coxpanHoctu I1B2KT, koTropoe oOTCyTCTBOBajaO IIpU yHAaJeHUU
T1B2KT u B cerMeHTax aopThl (KMBOTHBIX ITOCJIE TUEThI KaK B IIPUCYTCTBUU, TaK U IMTPU OT-
cyrctBuu [TBXKT. D10 nokasbiBaet, uto NO, nponyuupyemsiit [1BXKT, criocobeH oka-
3bIBaTh aHTUCOKPATUTEbHOE NEMCTBUE HA TJIaJAKKe MBILILBI AOPThI, XOTS €ro BIUSHUE
He Takoe 3HauuTebHOe, Kak y NO sHaoTenuanbHOro npoucxoxneHus. [Ipu metadonm-
YeCKUX cABUTax, BbI3BaHHBIX [IK, 3TO BIMsiHME HUBENIUPYETCS, OMHON U3 MPUUYUH YETO
MOXET SIBJISITbCS CHUXKEHUE YYBCTBUTEIBHOCTHU Diaakux Mblill K NO. Pe3ynbraThl n1aH-
HOTO MCCJeIOBaHUs ToKa3biBaioT, 4To SNP-omocpenoBaHHasi BasoaujiaTalusl Cyllie-
CTBEHHO HE pas3jinyajlaCh B KOHTPOJIbHOI 1 OIMBITHOM TpyMIlaX, 3TO CBUIETEIbCTBYET O
TOM, YTO WCITOJIb30BaHHAs IUeTa He TIpuBeJia K UBMEHEHUIO YYBCTBUTEIbHOCTH TIIAIKUX
MbII cocynoB K NO.

YuursiBast BoBiedeHHOCTh AT@M-4yBCTBUTENBbHBIX KaJTMEeBbIX KAHAJIOB B MTaTO(MU3U0-
JIOTUYECKHUE TIPOLECCHI, TPOUCXOASIINE MPU TMabeTe U OXKUPEHUU, U BaXXHYIO POJIb Ka-
HaJI0OB JAHHOTO THUIa B PeJaKCcallMy COCYIUCTBIX IMIAAKUX MBI, BBI3BAHHON SHIOTEIM-
aJIbHBIMU (DaKTOpaMu, HAMU MPOBEAEHO UCCIIeNOBAaHNE N3MEHEHUI COCYTUCTOI COKpa-
TUTETBHON aKTMBHOCTU B YCJIOBUSIX UX Oyiokanbl. Eie B ogHO# 13 mepBbix pador,
MOCBSIIIEHHOI N3YyYeHNIO aHTUCOKpaTUTeNbHEIX cBoiicTB [1B2XKT [17], 6bL10 IpOAEMOH-
CTPUPOBAHO, YTo GstoKana IK \rp-KaHaoB DIMOEHKIaMUIOM YBEIMUMBaJia BEJIMUMHY COKpa-
1LIEHUIi a0PThI, BBI3BAHHBIX CEPOTOHWHOM, B ripucyTcTBuM [TBXKT. OnHako pe3ynbrarhl, Mo-
JIydE€HHBIE B Psijie TIOCJISAYIOIINX NCCIeIOBaHMIA, OTPULIAIIM BKJIaJ1 TAaHHBIX KAHAJIOB TIPU pe-
anm3alny aHTUCOKpaTtuTelbHBIX CBOMCTB IIBXKT, yTto ocobeHHO ybOemutenbHO OBLIO
MPOJAEMOHCTPUPOBAHO Ha Mpenaparax U3 OPIOIIHON YacTH a0pThl U OPbIXKEEYHBIX COCY-
nax [26]. B Hacrosiieit pabote y nipernapaTtoB ¢ muHTakTHOI [TB2KT Mbl HabG0ma1u ycu-
JIEHUE COKPATUTENIbHOI aKTUBHOCTU Tociie Omokanbl 1K pp MMOeHKIAMUIOM Kak B
KOHTPOJILHOM TPyTIIie, TaK U Y (KMBOTHBIX T1OCJIE AUEThI, KOTOPOE XOTS U OBLIIO 10CTOBEP-
HBIM, HO OBLIO B€ChbMa C1a00 BhIPAKEHO. DTO BO3MOXHO OObSICHUTD, €CJIU COTJIACUTHCS C
MPEAIoJIOKeHeM, OCHOBAHHOM Ha KOJIMYECTBEHHOI OLIEHKE pPe3yJIbTaTOB 3KCIEpU-
MeHTOB ¢ ynaiieHueM [1B2XKT, koTopoe 3akitoyaeTcss B TOM, 4YTO NIMOEHKIaMUI MPOTH -
BoOJIeiCTBYET aHTUKOHTpakTuiIbHOMY 3ddexkty [TBXKT nocpencrBom Hecrienuduiecko-
ro, He3aBucumoro oT [1B2XKT mexanmusma [27]. 3acny:kmBaeT BHUMaHUS (aKT M3MEHE-
HUS OUHAMUKU COKpPATUTEIbHBIX OTBeTOB Ha neiictBue PhE mocne wHKyGamum c
DIMOEHKJIAMUIOM, KOTOPHIM TpeOyeT majbHEeHINMX ucclenoBaHuil. B otnumumne ot meii-
CTBMSI NIMOEHKIIaMKIa MHKYOalsi ¢ TOA NMpUBOIWII K 3HAYUTEIbBHOMY TTOBBIIIIEHUIO CUIIBI
coKpallleHus1, "HaynupoBaHHoro PhE, KosblieBbIX cerMeHTOB ¢ coxpaHeHHoIi [1BXKT B
KOHTPOJILHOI, HO HE B ONBITHOI Tpymrie. B cBsizu ¢ Tem, yto TOA crocobeH 6J10KUpo-
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BaTh KakK MOTEHIMAT03aBUCUMBbIE, TAK Y HECKOIBKO THIOB Ca’-akTuBMpyeMbIX KaHa-
JIOB KaK OOJIBIION, TaK U TPOMEXYTOYHOM MPOBOAMMOCTH, TTOJyYeHHbIE TaHHbIE CBUIC-
TEJCTBYIOT 00 y4acTUU 3TUX KaHAJIOB B peaJiu3alluyi MyTU aHTUCOKPATUTEJIbHOTO Aeii-
ctBus [1B2KT 1 moTepe 3T0i CIOCOOHOCTU MOCTIe COAepXKaHUS HAa TUETE.

SAKJIIOYEHUE

IlpencraBieHHble B HACTOsIIEH pabOTe NaHHBIE MOKAa3bIBAIOT, YTO MCHOJIb30BaAHUE
JIK B TedeHue 7 Heaeb BBI3bIBAET Y KPHIC pa3BUTHUE XapaKTePHbBIX IPU3HAKOB MeTa00I1 -
YECKOro CMHAPOMA: BUCLEPATBHOTO OXUPEHUS, TUTIEPTIUKEMUN U TUTIEPTPUTIIULICPU -
nemuu. [IponemoHcTprupoBaHa BaxkHast GyHKUMoHanbHas1 pojib [1B2XKT, koropast B HOp-
MaJIbHBIX YCITOBUSIX 3aKJTIOYAETCS B MPENOTBPAIIEHUY MOBBIIIIEHHOW Ba30KOHCTPUKIINY,
BBI3BAHHOI CTUMYJISIIIMEN alpeHOPEENTOPHBIX CTPYKTYP heHmnabpuHoM. Peanuzaus

9TOTO BIIMAHUA OCYIICCTBIIACTCA C Y4aCTHUEM ITOTCHIINAJI03aBUCUMbBIX I/I/I/IJ'II/I Caz+-aKTI/I-
BUPYEMBIX K+—KaHaJIOB TJTagKWX MbILIL, B TO BpEMsA KaK BOBJICYHCHHOCTb ATCD—‘IYBCTBI/I—

TenbHBbIX K'-KaHanoB BhIpaxeHa c1abo 1 He U3MeHsIeTCs TP MeTaboINYeCKIX U3MEHE-
HUSIX, o0ycioBiieHHbIX IpuMeHeHneM K. Tlponykiust u BeicBoboxneHre NO KiieTKaMu
TIBXXT npencraBnsieTcs CylieCTBEHHbIM KOMITOHEHTOM aHTHCOKPATUTEIbHOTO BIUSTHUS
3TOI TKaHU Ha aopTy KpbICchl. [Ipy pa3zBuTUM MeTa00IUYECKOTO CUHAPOMA, BBI3BAHHOTO
JIK, mpoucxoauT CHUXKeHue npotekTuBHoro aeiicteust [1B2KT.
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Endothelium-Independent Anti-Contractile Effect of Rat Aorta Perivascular Adipose Tissue

at Control and Metabolic Disorders Induced by the Cafe Diet

M. N. Pankova*

Pavlov Institute of Physiology, Russian Academy of Scienes, St. Petersburg, Russia

*e-mail: mpankova@bk.ru

The use of high-calorie nutrition can lead to morpho-functional changes of the vascular
bed that have clinical importance, however, the modulatory effect of perivascular adi-
pose tissue (PVAT) on the vascular system in this process remains poorly characterized.
The aim of this work was to study the direct effect of PVAT on the contractile activity of rat
aortic smooth muscle in metabolic disorders that occur when using the cafe diet (CD). It
was shown that 7 weeks of keeping animals on this diet led to excessive accumulation of
visceral adipose tissue, disorders of carbohydrate and lipid metabolism, manifested in
the form of hyperglycemia and hypertriglyceridemia, which characterizes the develop-
ment of the metabolic syndrome. An important functional role of PVAT in the regula-
tion of vascular tone was demonstrated using wire myography on annular without endo-
thelium segments of the thoracic aorta of the rat. In the control group of animals on a
standard diet, the presence of PVAT reduced vasoconstriction caused by stimulation by
phenylephrine. In the experimental group, in rats with the metabolic syndrome caused
by DC, there was a decrease in the protective effect of PVAT. The implementation of this
effect was carried out with the participation of voltage-dependent and/or Ca?*-activated
K*-channels of smooth muscles, while the involvement of ATP-sensitive K*-channels
was weak and independent from metabolic changes caused by the use of CD. Part of the
anticontractile effect of PVAT was mediated through nitric oxide (NO) produced by
PVAT itself. Under metabolic changes caused by CD, the endothelium-independent an-
ticontractile effect of NO is completely eliminated without changing the sensitivity of
vascular smooth muscles to it.

Keywords: perivascular adipose tissue, aorta, vascular smooth muscle, vasodilation, met-
abolic syndrome, cafe diet, phenylephrine
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