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Pedepar:

1. Incepraliito NpUCBSYEHO BUBYEHHIO POJIi TEHETUYHUX (PAKTOPIB Y PO3BUTKY MATOJIOTIYHUX IIPOLIECIB, IO BEAYTh
10 3aru6esi KapAioMioLUTIB (WIJIIXOM HEKPO3yY, alloNTo3y Ta ayTodarii), 3yMOBJIIOIOTh CTiMKiCTh MiOKapaa 1o
rinokcii Ta iHmMX naToreHHUx (PakTopiB, Ta PoJii reHiB cTpec-06iJKiB Npu imemii-penepdysii Miokapaa Ta aHOKCIi-
peOoKCcUreHallii HeOHaTaJIbHUX KapAiOMIiOLMTIB B KyJIbTYpi, @ TAKOX y4acTi IMX (HAaKTOPiB B MEXaHi3Max
KapAioNpoTeKLil B yMOBax IIpe- Ta IOCTKOHAUIIOHYBaHHA. Briepiie Ha Cy4aCHOMY METOLMYHOMY PiBHI OTPMMaHO
inpopmatiio rmpo poJb 3miH ekcrpecii reHiB FRAP, Bcl-2, HIF-3alpha, HSP70 Ta HSP90 B peasnizariii mporpam
€H/IOTeHHOI KapIionpoTekIiii. B po6oTi foCimKeHo UMTONPOTEKTUBHI e(DEeKTH IMi3HbOTO ilmeMiyHoro rnpe- Ta nocT

KOH,ILI/II_LiOHy'BaHHH. HOKaBaHO, 110 HpeKOHILI/ILliOHYBaHHH y Bi,ILJ_IaJIeHOMy nepio;;i IorepenXKae artornToOTUu4Hy



3aru6esib KapioMiOLUTIB B KyJIbTYPi 32 YMOB Aii IEPIIOro €304y aHOKCii-peoKcureHatlii, a npyu gpyromy ii emisopi
-3MEHIIY€E TOMYJILiI0 HEKPOTUYHUX KIIITUH. [Ipy 11bOMY BiiOyBa€eThCs MIPUTHIYEHHS eKIIpecii reHiB 6isKiB
terioBoro moky HSP70 Ta HSP90, perynstopis anontosy Ta ayrodarii Bcl2 Ta FRAP, Ta 3pocTae ekcripecis
cy6onHuLi (paKkTopy, WO iHAYKYIOThCA rinokcieto, HIF-3alpha. BinTBopeHe ni3He NOCTKOHIULIOHYBAaHHS He
3abecrieqyBaso GOpMyBaHHS CTIMKOCTI KJIITHH 10 TIOLIKO/IKYI0YOi A1ii aHOKCii-peokcurenanii, KiIbKOCTb KUBUX
KJIITVH B KyJIbTYPi IPU LIbOMY 3MEHIIYBaJIACs Ta KiJIbKiCTh 3aTMHYBIINX LIISIXOM HEKPO3Y KJIITHH Pi3KO 3pocTaa.
I[1pu npomy excrpecis retis 6iskis TenyioBoro moky HSP70 Ta HSP90 3HayHOI0 MipoIo [IpUTrHivyBaacs,
cIiocTepiranacs TeHIeHLis 00 ninpuieHHs ekcnpecii Bel2 ta FRAP, a Tako>X NOTY>KHe IPUTHIYEHHS! eKCIIpecii reHy
HIF-3alpha. B po6oTi mocifkeHo MOXJINBICTb BiITBOPEHHS Mi3HBOT'O [IPEKOHINLIOHYBaHHS (PapMaKOJIOTiYHUM
IIJISIXOM 32 JOTIOMOT0I0 HU3bKO] [103U iHTribiTOpy TpoTeacoMHOro npoTeoidy. [TokasaHo, mo B 103i 100 HM
[IPOTEACOMHU iHTibiTOp Nnonepekas 3arnbesb KapAioMiOLUTIB MIJIIXOM allONTO3y Ta HEKPO3Y IIPU BilTBOPEHHI
aHOKcii-peokcureHarjii. B po6oTi Takox 6ys10 ZoCaimKeHo 3MiHM eKCIIpecii reHiB Ipu MOIeTI0BaHH] imemii-
penepdysii in vivo. BuzHaueHa MoXxJIMBa KapioNPOTEKTUBHAS POJIb I'eHiB OiJIKiB TEINJI0BOTO WOKY IIPHU illeMiyHO-
penepdysiliHOMY ypa>keHHi MioOKapZy - BTAHOBJIEHA CTaTUCTUYHO JOCTOBIpHA HEraTUBHA KOPEJISList Mix
iHTeHCcUBHiCTIO ekcripecii reny HSP70 Ta po3mipom iH(papLupoBaHoi AiJITHKY IPY OKJII03ii KODOHAPHOI CYIUHU Y
mypiB. KioyoBi cj10Ba: aHOKCisI-peoKkcureHariis, imemis-penepdysisi, KIiTHHHA CMepPThb, €HIOTeHHA
Kap[ioNpOoTeKIlisi, eKCIPecis TeHiB. JluccepTanys NOCBsleHa U3yYEeHNIO POJIY FEHETUYECKUX (PAaKTOPOB B Pa3BUTUU
[IaTOJIOTUYECKUX IIPOLLECCOB, KOTOPbIE IIPUBOIAIT K I'MO€IM KapAUOMUOLIMTOB (ITyTEM HEKPO3a, alloNTOo3a U
ayrodarun), 06yCI0BINBAIOT yCTONYNBOCTb MUOKAPAA K TUIIOKCUU U APYTUM NIaTOT€HHBIM (PAaKTOPAM, POJIU FE€HOB
cTpec-6eJKOB IIPU UlleMUU-pernepPy3ny MUOKapa U aHOKCMU-PEOKCUT€HALIMM HEOHATAJIbHBIX KApAMOMUOLUTOB
B KYJIbTYP€, a TaKXKE y4aCTUIO 3TUX (PAKTOPOB B MEXAaHW3MaX KapJUONPOTEKIMH B YCIIOBUSIX TIpe- U
OCTKOHAULMOHNPOBaHMsL. BriepBble HAa COBDEMEHHOM METOLMYECKOM YPOBHE TOJIy4€Ha MHPOPMALMIO O POJU
n3mMeHeHun# skcpeccuu reHoB FRAP, Bcl-2, HIF-3alpha, HSP70 u HSP90 B peanu3anuu nporpaMmm 3HIOT€HHOM
KapAMoIpOTeKIMU. B paboTe nccieoBaHbl LUTONPOTEKTUBHBIE 3G(MEKTHI MO3IHEr0 UILIEMUYECKOTO TIPe- 1
IOCTKOHAMLMOHMPOBaHUsl. [IoKazaHo, YTO IPEKOHIUIMOHMPOBAHKE B OTJAJIEHHOM NepUOoJie IPeaynpexaaeT
anoNTOTUYECKYIO 3ru6esb KApAUOMUOLMTOB B KyJIbType IIPY IIEPBOM 3MU301€ AaHOKCUM-PEOKCUTEHALINH, A IpU
IIOBTOPHOM €€ 3MU30/€ - YMEHbIIAET MOMYJISALMI0 HEKPOTUYECKUX KIIETOK. [Ipy 9TOM HabI04aeTCsl CHUKEHNE
DKIIPECCUHU I'eHOB 6eJIKOB TeroBoro moka HSP70 u HSP9O0, perynsitopos anontosa u ayrodaruu Bel2 u FRAP,
YBEJIMYMBAETCS SKCIPeCcCcHs CyobequHUIbI PakTopa, KOTOPBIN UHAyLUpyeTcs runokcueit, HIF-3alpha. B pa6ore
BIIEPBbIE BOCIIPOU3BEIEHA MOZEJIb [IO3LHET0 UIIEMUYECKOr0 TOCTKOHIMIMOHMPOBAHNYS Ha KyJIbType
HEOHATAaJIbHBIX KaPJVOMUOLMTOB KPBICHL, a TAKKE YCTAHOBJIEHLI N3MEHEHMS DKCIIPECCUY F€HOB, MHAYLMPOBAaHHbIE
[IOCTKOHAMLMOHMPOBaHUEM B OTJAJIEHHOM Nepuoge. [TokazaHo, 4To o3 Hee IOCTKOHIUIIMOHPOBaHUE He
CIOCOOCTBOBAJIO (POPMPOBAHUIO YCTOMYUBOCTH KJIETOK K IIOBPEXIAIOIEMY AEICTBUIO aHOKCUM-PEOKCUT€HALUH,
KOJIMYECTBO KUBbBIX KJIIETOK B KyJIbTYPE [IPX 3TOM YMEHIIAJIOCh, & KOJIMYECTBO MOTUOIIMX ITyTEM HEKPO3a KIIETOK
pes3Ko Bo3pocTano. [Ipu aTom sKcnpeccus: reHoB 6ey1KoB TemnsoBoro moka HSP70 u HSP90 B 3HauuTenpHON
CTEINEeHU CHWXXANIACh, HAbJI0ganach TEHAEHLMS K yBeandeHnIo akcnpeccuu Bel2 n FRAP, a Takke MolHOe
cHrKeHue skcripeccuu resa HIF-3alpha. Takum 06pa3om, n3MeHeHHs SKCIIPecCuy reHOB, MHAYLMPOBaHHbIE
NIOCTKOHAUIIMOHMPOBAHUEM B Halllel MOJIEJIM, He obecrniednBany GOpMUPOBAHUS PE3UCTEHTHOrO (EeHOoTUIa
KapJAOMUOLUATOB U, HA 000POT, CHAXKAIN YCTOMUMUBOCTD KJIETOK K I€MICTBUIO [IOBTOPHOM aHOKCUM-PEOKCUTEHAIlil.
TakuM YMHOM, IOUIYK HOBUX MOJ€JIEN Y1 METO/IiB IOCTKOHAULIOHYBAaHHS, CJIif] BBAKATU AY>Ke NIEPCIEKTUBHOIO Ta
aKTyaJbHOIO NIP06JeMOI0. B paboTe nccenoBaHa BO3MOKHOCTb BOCIIPOM3BEIEHUS [T03[JHETO
IIPEKOHMIIMOHUPOBAHNUS (PAaPMaKOJIOTMYECKAM IIyTeM ITOMOIIBIO MHIUOUTOPA IPOTEACOMHOTrO0 NpoTeonu3a. B xone
IIPOBEIEHHBIX UCCIEN0BAaHUI ObIJIO YCTAaHOBJIEHO, UTO KJIACTO-JIaKTALMCTAH B-JIaKTOH B HU3KOM KOHLIEHTPaLun
00YCJIOBJIMBAET YMEPEHHOE MOBPEXAEHNE KapAXOMUOLUTOB B KyJIbType, 00€CIeunBas TakuM 00pa3oM 3amycK
[IPOTEKTOPHBIX MEXaHU3MOB 3aIIMUTHI KJIIETOK OT ITOCIENYIOIMX IIOBPEXAIOIINX BO3JEMCTBUM, B JAHHOM CJIy4yae -
OT MOCJIeyIomel aHOKCUM-peoKecureHaunu. [lokazano, yto B KoHUeHTpauyu 100 HM npoTeacoMHBI MHTUOUTOD
npeaynpexaaeT ru6esb KapArnOMUOLMTOB IyTeM aloNTO3a U HEKPO3a IIPU JelCTBUY aHOKCUM-PEOKCUT€HALIAN.

Brisio uccnegosano BausHue 100 HM (B TeueHue 24 rof) KJ1acTO-JIaKTAlMCTYH B-JIaKTOHA Ha BKCIIPECCHIO T'€HOB



Bcl2, FRAP, HSP70 1 HSP90, a taroke HIF-3alpha B KyspType KapAMOMUOLUTOB. YCTAHOBJIEHO, YTO KJIACTO-
JIaKTaUMCTUH B-JIAKTOH B JaHHO! KOHLEHTpALUY YBEeJIMYMBaJl S3KCIIPECCHUIO TeHa 6eJika TerioBoro moka HSP70 B 2
pasa. [Ipy npuMeHeHun MHru6uTOpa HAOJI0AIach TEHAEHIIMS K YMEHbIIEHUIO dKcipeccuu reHa FRAP, B To B TO
BpeMsI Kak akcripeccust reHos HSP90, Bel2 u HIF-3alpha npakruuecku He uaMmeHssnace. B gucceprauny Takke 0blin
UCCIIe0BaHbl U3MEHEHUS SKCITPECCUN TEHOB IIPY MOJEJIMPOBAHNN MIIEMUN-Penep@y3uH in vivo. YCTaHOBIIEHO,
YTO UlIEMUSA B TedeHUe 14 ¢ mocyenyoileil 3 4 peoKCUreHauuen NpuBoaUT K MOLTHOMY BO3PaCTaHUIO 3KCIIPECCUNU
r€HOB MOJIEKYJISIpHBIX wanepoHoB HSP70 u HSP90 B TkaHn Muokapza. [IpoBeieHHbIM KOPEALMOHHBIN aHaIN3
B3aMIMOCBSI3M MEXIY 9KCIIPeCCHel TeHOB U Pa3MEePOM HEKPOTU3MPOBAHHOIO y4acTKa MUOKapa Mokasaso, 4YTo
CYyILIeCTBYeT HeraTUBHas KoppeJsitus Mexxny skcrpeccrueit MPHK HSP70 1 06beMOM HEKPOTU3MPOBAHHOTO
muokappa (r = - 0.75, P < 0.05). AHasiornyHble JaHHble nosaydeHsl u ansg HSP9O0. [TosnyyeHHble TaHHbIE
CBUIETEJbCTBYIOT O TOM, YTO YeM 6OJIbllIe€ YPOBEHb HKCIIPECCU OEJIKOB TEIJIOBOTO 1IOKA, TEM MEHbIIIe
KapAMOMUOLMTOB TMOHET IIyTEM HEKPO3 B TeUEHUHU ulleMun-penepdysun. Takum o6pa3oM, Obljia yCTaHOBJIEHA
BO3MOJKHasl KapJOMPOTEKTUBHAS POJIb T€HOB O€JIKOB TEIJIOBOTO LIOKA NPU MIIEMUYHO-Penepdy3sMOHHOM
nopaxeHuu muokapga. Dissertation is devoted to the study of role of genetic factors in development of
pathological processes, which result in death of cardiomyocytes (by necrosis, apoptosis and autophagy), stipulate
stability of myocardium to the hypoxia and other pathogenic factors, roles of genes of stress proteins at
myocardial ischemia-reperfusion and anoxia-reoxygenation of neonatal cardiomyocytes culture, and also to
participation of these factors in the mechanisms of pre- and postconditioning. The information about the role of
changes of expression of genes FRAP, Bcl-2, HIF-3alpha, HSP70 and HSP9O0 in realization of the programs of
endogenouscardioprotection is received at modern methodological level. The cytoprotective effects of late
ischemic pre- and postconditioning are investigated. It was showh that preconditioning in a remote period
prevents apoptotic death of cardiomyocytes in a culture at the first episode of anoxia-reoxygenation, and at its
second episode - diminishes population of necrotic cells. The decrease of expression of genes of heat shock
proteins HSP70 and HSP90, regulators of apoptosis and autophagy Bcl2 and FRAP was observed, while the
expression of HIF-3alpha was increased at these conditions. Late postconditioning did not provide the stability of
cardiomyocytes to the damaging action of anoxia-reoxygenation , the number of necrotic cardiomyocytes was
dramatically increased. The expression of genes of HSP70 and HSP90 was reduced and a tendency to the increase
of Bcl2 and FRAP expression was observed, we also established powerful decline of HIF-3alpha expression at late
postconditioning modeling. The possibility late pharmacological preconditioning modeling with the use of
proteasome inhibitor is examined. It was shown that proteasome inhibitor in a concentration 100 nM prevents
death of cardiomyocytes by apoptosis and necrosis at anoxia-reoxygenation modeling. We also investigated the
changes of gene expression in heart tissue at ischemia-reperfusion modeling in vivo. The possible cardioprotective
role of genes of heat shock proteins is set at miocardial ischemia-reperfusion- reliable negative correlation is set
statistically between intensity of HSP70 gene expression and the size of infracted area at rat coronary vessel

occlusion.

2. Dissertation is devoted to the study of role of genetic factors in development of pathological processes, which
result in death of cardiomyocytes (by necrosis, apoptosis and autophagy), stipulate stability of myocardium to the
hypoxia and other pathogenic factors, roles of genes of stress proteins at myocardial ischemia-reperfusion and
anoxia-reoxygenation of neonatal cardiomyocytes culture, and also to participation of these factors in the
mechanisms of pre- and postconditioning. The information about the role of changes of expression of genes FRAP,
Bcl-2, HIF-3alpha, HSP70 and HSP90 in realization of the programs of endogenouscardioprotection is received at
modern methodological level. The cytoprotective effects of late ischemic pre- and postconditioning are
investigated. It was showh that preconditioning in a remote period prevents apoptotic death of cardiomyocytes in
a culture at the first episode of anoxia-reoxygenation, and at its second episode - diminishes population of
necrotic cells. The decrease of expression of genes of heat shock proteins HSP70 and HSP90, regulators of
apoptosis and autophagy Bcl2 and FRAP was observed, while the expression of HIF-3alpha was increased at these
conditions. Late postconditioning did not provide the stability of cardiomyocytes to the damaging action of
anoxia-reoxygenation , the number of necrotic cardiomyocytes was dramatically increased. The expression of



genes of HSP70 and HSP90 was reduced and a tendency to the increase of Bcl2 and FRAP expression was observed,
we also established powerful decline of HIF-3alpha expression at late postconditioning modeling. The possibility
late pharmacological preconditioning modeling with the use of proteasome inhibitor is examined. It was shown
that proteasome inhibitor in a concentration 100 nM prevents death of cardiomyocytes by apoptosis and necrosis
at anoxia-reoxygenation modeling. We also investigated the changes of gene expression in heart tissue at
ischemia-reperfusion modeling in vivo. The possible cardioprotective role of genes of heat shock proteins is set at
miocardial ischemia-reperfusion- reliable negative correlation is set statistically between intensity of HSP70 gene
expression and the size of infracted area at rat coronary vessel occlusion.
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