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IPPEKTUBHOCTb IMCTAHTHOI'O MIIEMHUYECKOI'O
NOCTKOHANIOMNOHUPOBAHUSA MUOKAPIAA Y KPBIC C UTHAYIUHWPOBAHHBIM
METABOJUYECKHUM CUHAPOMOM 3ABUCHUT OT YPOBHJ JIEIITUHA

AnHoTanms. /luctanTHoe noctkoHpuIonrpoBanue (/IIloct) nmeer GONbBIION TepaneBTHYECKHI MOTEHIIMAI B IUIaHE
3aIIUTH MUOKApAa MpH uineMun-penepdysun. [Ipn 3ToM npu Hanu4uy y nanueHTa MeTaboNnIecKuX HapyIIeHU T KITNHIIe-
CKO€ IPUMEHEHHE KOHIULMOHUPYOLIUX BO3ACHCTBUI OIpaHUYEHO.

Iens HacTosmel paboTHI — OIEHUTH BIUSHUE HHIAYINPOBAaHHOIO MeTabonudeckoro cuaapoma (mMerC) Ha nH(pAPKT-
JTUMHUTHUPYIOMHH 3P (HEKT AUCTAHTHOTO UIIEMUIECKOT0 TOCTKOHANIIMOHNPOBAHNUS Y KPBIC U U3YUUTh MEXaHU3MBI 3TOTO BIMSAHHSL

HccnenoBanue npoBeieHO Ha Kpbicax TuHUY Bucrtap. s nHxynuposanus Metadbonndeckoro cuuapoma (MetC) kpbic
cojieprkalii Ha BBICOKOYTJIEBOHOM BBICOKOXKHPOBOi arete. Kpurepusmu pazsutns MetC cunrtany yBeIHIeHHE MAaCCHI JKUBOT-
HOro, o0beMa abJIOMHHAIBHOTO XKHPA, PA3BUTHE apTEPHAIbHON TMIEPTEH3UH, THIIEPXOJIECTEPUHEMUH, THIIEPICHTHHEMHH,
TUIEPTIINKEMIH, OBBIIICHNE COJIEPIKaHUS TPUTIINIIEPUIOB B CBIBOPOTKE KPOBH, PA3BUTHE COCTOSTHHSI HHCYINHOPE3HUCTEHTHO-
CTH I10 3HAYMMOMY TOBBIIIEHHIO nHAekca Homeostatic Model Assessment of Insulin Resistance (HOMA-IR) u Hapymenue To-
JIEPAaHTHOCTH K TJTI0K03€e. BeeM )KMBOTHBIM MOZIeTUPOBaIH 45-MUHYTHYIO KOPOHAPOOKKITIO3UIO 1 120-MUHYTHYIO0 penepdys3uto.

JTIlocT mpHBOAMIIO K ABYKPATHOMY COKPAIICHHIO pa3Mepa HH(papKTa y KpbIC ¢ HHTAaKTHBIM MeTabonu3moM (p < 0,0001),
B TO BpeMs Kak y kpbic ¢ *MeTC ymenbluenune pazmepa nudapkra npu JIMoct cocrasuio 25 % (p = 0,00003), yto ObL10 3Ha-
YHMO HIKE, 4eM Y sKUBOTHBIX 0e3 uMetC (p < 0,0001). BersiBiiena npsimast KoppessiiMOHHast 3aBUCHMOCTb pa3Mepa HHpapKTa
npu AIlocT oT comepxaHus JENTHHA B CBIBOPOTKE KpOBH KpbIic ¢ UMeTC.

AHanM3 MOJYYECHHBIX JAHHBIX O3BOJSET CHAENaTh MPEIIONIOKEHHE O TOM, uTo cHIKeHue s dextuBnoctn JIloct
y KPBIC ¢ HHIYIHPOBaHHBIM aueToi MeTC 3aBUCHT OT coAepskKaHUs JIENTHHA B KPOBU.

KiroueBble ciioBa: JUCTaHTHOE MOCTKOHIUIIMOHMPOBAHUE, META0ONNYECKUI CHHAPOM, MUOKApJ, HIIeMHus, penepdy-
315, apTepUaIbHOE JaBJICHUE, JICITUH, [NIFOK03a, TPUITIULIEPU b, UHCYJIUH
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THE EFFICIENCY OF REMOTE ISCHEMIC POSTCONDITIONING OF THE MYOCARDIUM
IN RATS WITH INDUCED METABOLIC SYNDROME DEPENDS ON THE LEPTIN LEVEL

Abstract. Remote postconditioning (RPost) has a great therapeutic potential for protecting the myocardium during ischemia-
reperfusion in clinical practice. At the same time, an important problem limiting the use of conditioning effects in the clinic
is the presence of metabolic disorders in the patient. The aim of this work was to assess the effect of induced metabolic
syndrome (iMetS) on the efficacy of the infarct-limiting effect of remote ischemic postconditioning (RPost) in rats and to study
the mechanisms of this effect.

The study was carried out on Wistar rats. MetS was induced by high-carbohydrate high-fat diet. Criteria of metabolic
syndrome were an increase in the weight of animals, abdominal fat volume, the development of arterial hypertension, hyper-
cholesterolemia, an increase in triglycerides in serum, hyperleptinemia, hyperglycemia, the development of a state of insulin
resistance by a significant increase in the Homeostatic Model Assessment of Insulin Resistance (HOMA-IR) index and glucose
tolerance. All animals were subjected to 45 min coronary occlusion and 120 min reperfusion.



Becui HauplisiHanbHaii akagamii HaByk benapyci. Cepbist MebiibiHCKIX HaByK. 2022. T. 19, Ne 1. C. 38-47 39

RPost led to a twofold reduction of infarct size in rats with intact metabolism (p < 0.0001), while in rats with iMetS
a decrease in infarct size during RPost was 25 % (p = 0.00003), which was significantly lower than in animals without iMetC
(p <0.0001). A direct correlation was found between of infarct size during RPost and the serum leptin level of rats with iMetC.

The presented data suggested that a decrease in the efficiency of remote postconditioning in rats with diet-induced metabolic
syndrome depends on leptin content in blood.

Keywords: distant postconditioning, metabolic syndrome, myocardium, ischemia, reperfusion, arterial pessure, leptin,
glucose, triacyl glyceride, insulin
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Brenenue. HecMOTpsl Ha 3HAUUTENIBHBIE YCIIEXU COBPEMEHHOW KapJUOJOIUU U CHUKEHHUE CMEPTHO-
CTH OT OCTPOro HH(pApKTa MHOKap/a, HIIEMUYECKOe U perepdy3nOHHOE TIOBPEKACHIE MUOKApa SIBIISCT-
Csl OCHOBHOM NMPUYMHON CMEPTH MALUEHTOB U Pa3BUTHS JKU3HEYTPOXKAIOIMINX OCIOKHEHUN IPH 3TOM
cocrosanH [1]. B HacTosIee BpeMst eTUHCTBEHHBIM d(P(PEKTHBHBIM METOJIOM JICYEHHUST OCTPOro WH(papKTa
MHUOKap/a SBISIeTCA peKaHaIu3aIusa HHPapKT-CBA3aHHON KOPOHAPHON apTEPHH, UTO IOCTUTAETCS C TI0-
MOIIIBI0 TPOMOOIIH3MCA FITH YPECKOKHOTO KOPOHAPHOTO BMemIaTeIbeTBa. [Ipr aToM penepdysus Muokapaa
TIpH TIPOBEJCHNUN (PAPMAKOIOTHIECKONW MIIN XUPYPrudecKol peBacKyIspH3aIlii BHOCHT CYIIIECTBEHHBIH
BKJIAJI B €T0 TMOBpeskieHue [2]. BMecTe ¢ TeM B KIIMHUYECKOW MPaKTHKE OTCYTCTBYIOT IpEnaparsl, Cro-
COOHBIE C BHICOKOH 3(P(EeKTHBHOCTHIO MPEAYIPEANTH BOSHUKHOBEHUE perepdy3MOHHBIX MOBPEIKIACHUH.

Cy1iecTByIOIIMe CTPATETnH 3alUIUTHl CEPALa OT TTOBPEKACHHUS MIPH HIIEMHUH U penepdy3nu, Ha3bl-
BaeMble KOHAMIMOHUPOBAHNUEM, OCHOBAHBI HA CTUMYJIMPOBAHMH MEXaHU3MOB Heclien(UIECKON aiam-
TAMOHHOM 3aIMTHl MUOKapAa. DTO METOIUKH JIOKAJIbHOI'O KOHIMIIUOHUPOBAHHUS MHOKap/a, KOTOPbIE
BKJTIOYAIOT OJTHO MJIM HECKOJIPKO KOPOTKHX ITMKJIOB KPAaTKOCPOYHOH HINIEMUU U pernepdy3uu 10 UIIe-
MHYECKOTO COOBITHS (MIIEMHYECKOro TpekoHauimonnpoBanus, WUllpe) nnm B Hawane penepdys3un
(MmeMuYecKoe OCTKOHTUITHOHNPOBaHUE) [3], © METOIBI AUCTAHTHOTO KOHIUITHOHUPOBAHU S, KOTOPHIE
BOCIIPOM3BOISITCS MIIEMUEH yIaJIeHHOTO OpraHa (HarmpuMep, KOHEYHOCTH) 10 MITH TTOCJIe OCTPOM HIIe-
Muu Muokapna [4]. HauOosbInii TepaneBTHYeCKHi MOTSHIIUAN TS KITMHUYECKON TPAKTUKU MPEICTaB-
nsieT peHoMeH AucTaHTHOro noctkoHaunuonuposanus ([lloct) [S]. Tak, cHuxkeHue pazmepa nHpapKTa
MIPH SKCIIEPUMEHTAIIEHOH KOPOHAPOOKKII03uu-penepdysun nox BiausiaueM Jlloct nocturaet 50 % [6].
OcHoBHBIM TipenmMyiecTBoM J[IlocT 1o cpaBHEHUIO ¢ JOKAJIBHBIM SBIAETCSA €ro Majias HHBa3UBHOCTb,
OTCYTCTBHE PHCKa apuTMUH, 3()(HEKTUBHOCTH U TTPOCTOTA BOCIIPOU3BEICHUS [5].

Bwmecte ¢ Tem TpaHCHANIHS SKCTIEPUMEHTATBHBIX PE3YIBTATOB B KIMHUYECKYIO MTPAKTHKY TPeOyeT
n3ydeHus d(P(HEKTUBHOCTH ITHX BO3ACHCTBUN B YCIOBHAX, MPUOIMIKEHHBIX K peallbHbIM. CyIIecTBEH-
HOM TIpo0JIeMOH, OTpaHMINBAIONICH MPUMEHEHIEC KOHIUITHOHUPYIOIINX BO3JACHCTBUM, SIBISICTCS HAJTH-
YyHe y mareHTa MeTaboInYecKiX HapyIIeHU , TAKUX KaK THIEPIIUIIAIEMHIS, THIIEPTIINKEMHU S, KOTOPbIE
B COBOKYITHOCTHU C apTepHATIbHON TMIIEPTOHHEH, HHCYTMHOPE3UCTEHTHOCTBIO M PSIIOM APYTHX (aKTOpOB
COCTaBIISIIOT CUMIITOMOKOMILIIEKC, HA3bIBAEMbIH B COBPEMEHHOW MEIULIMHE META0OIMUYECKUM CHHAPO-
MoM (MetC). Hannune MetC (kak Bcex ero (hakTOpOB B COBOKYITHOCTH, TaK U KaXJIOTO B OTACIBHOCTH)
YBEJIMUYUBAET PUCK Pa3BUTHUS CEPIEIHO-COCYAUCTHIX 3a00I€BaHUI U CMEPTHOCTH OT HUX [7]. [Ipu npu-
meHernn J{ITocT xak 3pPeKTHBHON KapAUO3aIMUTHON CTPATErHU BAXKHO OMPENEINTh, OKa3bIBACT JIH
Hlloct nabapkT-numutHpyomuii 3gdext npu Hannaun MeTC, KOTOPBIH 4acTO COITYTCTBYET HIIIEMU-
qecKoi 060J1e3HM cepara. B mocieanue roasl mupoko uccienyercs 3h(GEeKTHBHOCTH pa3HOTo poaa KOH-
JTUAITMOHUPYIONINX BO3ACHCTBUM TIpu quadere 1 MeTC, omqHaKo TaHHBIE 00 TOM MTPOTUBOPEUHBEL. bhIIO
MOKAa3aHo, YTO COITyTCTBYIOIIHE 3a00JIeBaHusl (B YACTHOCTH, CAXapHBIH JHa0eT, THIICPIHITUACMUS) H3Me-
HSIIOT KapJUO3allUuTHBIE dPPEKThI Pa3IMUYHBIX KOHAUIIMOHUPYIOMUX cTUMyJoB [8, 9]; Ullpe u noct-
KOHJIUIITUOHUPOBAHNUE, OCYIIECTBIIsIEMbIE TyTEM MEpeKaTHsi KOPOHAPHOM apTepHH 10 UM MOCTe Nepruoaa
uieMuu, He 3Q(GEKTUBHBI TPU THNIEPIUIUACMUH, THIEPIIUKEMUH WIH rUniepxoiectepunemMud [3, 10];
TUNEPIIUKEMHUs] YXYALIAeT KapAHOIPOTEKIIMIO C IOMOLIBIO AUCTAHTHOTO PEeKOHANLIHOHUpoBanus [11].
YV MblIIIIel co CTPEenTO30TOIMH-HH Y TUPOBAHHBIM JHa0eTOM He HaOmroaaeTcss HHapKT-TUMUTHPYFOIIETO
saddexra Alloct [9]. B kmmanveckom uccnenoBanuu Verouhis ¢ coast. [12] He oOHapyxeHa Y3 peKTHB-
HOCTP TIPEKOHIUIIMOHNPOBAHUS Y MTAIMEHTOB C MH(PAPKTOM MHOKapAa ¢ moaremMoM cermenTa ST. BaxkHo



























