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Pedepar:

1. Incepraliiio IpyUCBsIYEHO BUBYEHHIO POJIi TEHETUYHUX (PAKTOPIB y PO3BUTKY MATOJIOTIYHUX IIPOLIECIB, 110 BEAYTh
IO 3aru6esti KapiomMiolXTiB (IJISIXOM HEKPO3Y, alloNTO3y Ta ayTodarii), 3yMOBJIIOIOTh CTiMKiCTh MioKapaa 1o
rinokcii Ta iHmKUx naToreHHUX akTopiB, Ta PoJIi reHiB cTpec-6iyKiB npu imemii-penepdysii miokapaa Ta aHOKCIi-
peOoKcUreHallii HeoHaTaJabHUX KapAiOMIOLUTIB B KyJIbTYpi, @ TAKOXK y4acTi uxX ¢akTopiB B MeXaHizmMax
KapJionpoTeKlii B ymoBax Ipe- Ta IOCTKOHAMIIOHYBaHHsI. Briepiie Ha cyyaCHOMY METOJUYHOMY PiBHi OTpMMaHO
iHdopmauiio po possb 3MiH ekcrpecii reHiB FRAP, Bcl-2, HIF-3alpha, HSP70 Ta HSP90 B peanisanii nporpam
€HJIOTeHHOi KapAionpoTeKLii. B poboTi jocinkeHo HUTONnpoTeKTUBHI ePeKTy Mi3HbOro imeMiqyHoro mpe- Ta MocT
KOHJMIiOHYBaHHS. [I0Ka3aHO, O IPEKOHINLIIOHYBAaHHS Y BiilaJIeHOMY II€Piofii Ionepeakae arloNTOTUYHY
3aru6esib KapioMioLUTiB B KyJIbTYPi 32 YMOB Aii IEPIIOro emni3oAy aHOKCii-peoKcureHatlii, a npyu gpyromy ii enisopi
-3MEHIIy€ TOMYJISALiI0 HEKPOTUYHUX KIiTHH. [Ipy LIbOMY BiIOyBaeTbCs MPUTHiU€HHS eKIIpecii reHiB 6iskiB

terioBoro moky HSP70 Ta HSP90, perynstopis anontosy Ta ayrodarii Bcl2 Ta FRAP, Ta 3pocTae ekcripecis



cybonHuLi GakTopy, o iHAyKyThCA rinokcieto, HIF-3alpha. BinTBopeHe ni3He NOCTKOHIUIIIOHYBaHHS He
3abecredyBasio GOpMyBaHHS CTIKOCTI KJIITHH 10 TOLIKOAXKYI0YOi A1ii aHOKCii-peoKcureHauii, KiIbKOCTb >KUBUX
KJIITVH B KyJIbTYpPi IPYU LIbOMY 3MEHIIYBAJIACS Ta KiJIbKiCTh 3aTMHYBIIXX LJIIXOM HEKPO3Y KJIITHH Pi3KO 3pocTaa.
I[1pu npomy ekcrpecis retis 6iskiB TenyioBoro moky HSP70 Ta HSP90 3HayHO0 MipoIo NIpUTHiYYyBaacs,
criocTtepirasiacs TeHAEHIis 10 ninBuineHHs ekcnpecii Bel2 ta FRAP, a TakoXX NOTY>KHe ITPUrHiYeHHS eKCIIpecii reny
HIF-3alpha. B po6oTi fnocifkeHo MOXJINBICTb BiITBOPEHHSI Mi3HHOT'O [IPEKOHIU1IOHYBaHHS (apMaKoJIOTiYHUM
IIJISIXOM 32 JOTIOMOTOI0 HU3bKO] [103M iHTribiTOpy TpoTeacoMHOro npoTeoidy. [lokaszaHo, mo B 103i 100 HM
IIPOTEACOMHUI iHTiGITOp NonepepKas 3arubesb KapAioMiOLUTIB MIJIIXOM allONTO3y Ta HEKPO3Y [IPY BiITBOPEHHI
aHoOKcii-peokcureHatjii. B po6oTi Takox 6ys10 BoCaimKeHo 3MiHN eKCIIpecii reHiB TPy MOoe/I0BaHHi] imemii-
penepdysii in vivo. BuzHaueHa MoXJIMBa KapiOIPOTEKTUBHAS POJIb I'€HiB 6iJIKiB TENJIOBOTO WOKY IIPHU illleMiyHO-
penepdysiliHOMY ypaKeHHi MiOKapAy - BTAHOBJIEHA CTATUCTUYHO JOCTOBIpHA HETaTUBHA KOPEJISLis MixX
inTeHcuBHicTIO ekcripecii reny HSP70 Ta po3amipom iH(apLupoBaHoi AisISHKY U OKJI03ii KOpOHAPHOI CyIUHNU Y
mypiB. KitoyoBi cj10Ba: aHOKCisI-peoKkcureHaliis, imemis-penepdysis, KjliTHHHA CMePTb, €HAOTeHHA
KapioNpOTeKIlisi, EKCIPECis TeHiB. JluccepTanys NOCBseHa U3YYEHNIO POJIA FEHETUYECKUX (PAKTOPOB B Pa3BUTUU
[IaTOJIOTUYECKUX IIPOLLECCOB, KOTOPbIE IIPUBOIAIT K T'MOEIM KapAUOMUOLIMTOB (ITyTEM HEKPO3a, alloNTO3a U
aytodarun), 06yCI0BANBAIOT YCTONIUBOCTh MUOKAPIa K TUIIOKCUM U IPYTUM [1aTOreHHbIM (pakTopam, poJiv TeHOB
cTpec-0€eJIKOB I1pyY ullleMun-penepPpy3un MUoKapaa U aHOKCUU-PEOKCUTeHAllMM HEOHATa/IbHbIX KapAUOMUOLIUTOB
B KYJIbTYP€, a TAKXKE y4aCTUIO 3TUX (PAKTOPOB B MEXAaHU3MaX KapJUONPOTEKIMH B YCIIOBUSIX Ipe- U
IIOCTKOHAUIMOHUPOBaHMS. BriepBble Ha COBDEMEHHOM METOAMYECKOM YPOBHE MOJIydeHa NH(POPMALMIO O POJIU
n3meHeHu# skcnpeccuu reHoB FRAP, Bcl-2, HIF-3alpha, HSP70 u HSP90 B peanu3auuu nporpaMmm 3HIOT€HHOMN
KapJUONpoTeKMU. B paboTe uccieoBaHbl HUTOIPOTEKTUBHBIE 3 (PEKTHI IO3[JHETO NIIEMUYECKOT0 IIpe- U
OCTKOHAMLMOHNPOBaHMsL. [10Ka3aHo, YTO NPEKOHIULMOHMPOBAHKE B OTJAJIEHHOM N€PUOJie IPENYIPEXAAET
aroNTOTUYECKYIO 3r1ubesib KapAUOMUOLIUTOB B KYJIbTYpe IIPU I1IEPBOM 3IIU30[e AaHOKCUU-PEOKCUTeHallu!, a IIpu
IIOBTOPHOM €€ 330/ ~ YMEHbIIAET IOIYJISIIMI0 HEKPOTUUECKUX KIIeTOK. [Ipy 5TOM Habl0gaeTcs CHIDKEHNe
DKIIPECCHHU I'eHOB 6€JIKOB TeroBoro moka HSP70 u HSP9O0, perynsitopos anontosa u ayrodaruu Bel2 u FRAP,
YBEJIMYMBAETCS IKCIIPECCHs CyObequHUIbI PaKkTopa, KOTOPBIN UHAyLUpyeTcs runokcueit, HIF-3alpha. B pa6ore
BIIEPBbIE BOCIIPOM3BECHA MOZEIb ITO3IHETO NIIEMUYECKOTO TOCTKOHAULMOHUPOBAHNMS Ha KyJIbType
HEOHATAJIbHBIX KAPJMOMHUOLUTOB KPBICHL, a TAKXKE€ YCTAHOBJIEHBl U3MEHEHUS BKCIIPECCUY F€HOB, MHAYLMPOBaHHbIE
IOCTKOHAULMOHMPOBAaHUEM B OTJAJIEHHOM Nepuoe. [TokazaHo, 4TO no3gHee NOCTKOHIULMOHPOBaHUE He
CI10co6CcTBOBaIO GPOPMPOBAHUIO YCTOMYMBOCTH KJIETOK K IIOBPEKIAIOIIEMY IEeHCTBUI0 aHOKCHUN-PEOKCUTeHALIUH,
KOJIMYECTBO JKMBBIX KJIETOK B KYJIbTYpe IIPY 3TOM YMEHIIAJIOCh, @ KOJIMYECTBO OrMOIMINX [IyTeM HEKPO3a KIJIE€TOK
pes3Ko BodpocTano. [Ipu aTom sKkcnpeccusi reHOB 6eJ1K0B TemnsoBoro moka HSP70 u HSP90 B 3HauuTenpHON
CTEINEHY CHIDKAJach, Hab/101aach TEHEHIMS K yBeIUYeHnIo akcnpeccun Bel2 u FRAP, a Taxoke MoljHoe
CHIKeHue sKkcripeccuu reda HIF-3alpha. Takum o6pa3om, U3MeHEHUs SKCIIPeCCUy reHOB, MHAYLMPOBaHHbIE
IIOCTKOHAMLMOHMPOBAaHUEM B Halllell MOJeJY, He obecrnieunBany GOPMUPOBaHUS PE3UCTEHTHOrO (EeHOTUIIA
KapJAOMHUOLUTOB U, HA 000POT, CHAXKAJIN YCTOMUMUBOCTD KJIETOK K I€MICTBUIO IIOBTOPHOM aHOKCUN-PEOKCUTEHALlil.
Takyrm YMHOM, NIOIIYK HOBUX MOJIEJIEN Y1 METOiB NIOCTKOHIWIIIOHYBAHHS, CJIiJ] BBKATU OyKe€ MEPCIEKTUBHOIO Ta
aKTyaJIbHOIO Ipo6sieMol0. B paboTe nccienoBaHa BO3MOXKHOCTb BOCIIPOU3BEIEHUS TIO3HETO
[IPEKOHMIIMOHUPOBAHNUS (PAPMaAKOJIOTMYECKAM IIyTeM ITIOMOMIBIO MHIMOUTOPA IPOTEACOMHOTrO0 NpoTeonu3a. B xone
IIPOBEJIEHHBIX MCCIIEOBAHUIA ObLJIO YCTAHOBIJIEHO, YTO KJIACTO-JIAKTALMCTUH B-JIaKTOH B HU3KOY KOHLIEHTPALUN
00yCJIOBNIMBAET YMEPEHHOE IOBPEXeHNe KapAMOMUOLIUTOB B KYJIbType, 0becrieunBasi TakuM 06pazoM 3aIyck
IIPOTEKTOPHBIX MEXaHU3MOB 3aILIUTHI KJIIETOK OT [10CJIeYIOIUX IIOBPEXAIOIINX BO3IEMICTBU, B JAHHOM CJIyyae -
OT MOCJIeNyomel aHOKCUU-peoKecureHaunu. [lokasano, 4to B KoHUeHTpauuu 100 HM npoTeacoOMHBI MHTUONUTOD
npenynpexnaeT rudesb KapauOMUOLMTOB ITyTEM arlolTo3a ¥ HeKpo3a [Py AeHCTBUY aHOKCUN-PEOKCUTeHALNH.
Briso uccnegosano BausHue 100 HM (B TeueHUe 24 ros) KJ1aCTO-JIaKTalMCTHH B-JIaKTOHA HA BKCIIPECCHIO T€HOB
Bcl2, FRAP, HSP70 n HSP90, a taxcke HIF-3alpha B KysbType KapAMOMMOLMTOB. YCTaHOBJIEHO, YTO KJIACTO-
JIAKTaUVCTHH B-JIAKTOH B JaHHOW KOHIIEHTPALMY YBEJIMYMBaJl SKCIIPECCHUIO TeHa OeJka TerioBoro moka HSP70 B 2

pasa. [Ipu npuMeHeHun MHru6UTOpa HAbJIOAIach TEHAEHIIMS K YyMEHbIIEHUIO dKcipeccuu reHa FRAP, B To B TO



BpeMsl Kak akcnpeccust reHoB HSP90, Bel2 n HIF-3alpha npakTuyecku He u3MeHsiIach. B gucceprauuy Takxke 6bu1d
MCCIIeJ0BaHbl M3MEHEHMS SKCITPECCUN T€HOB IIPY MOJ€JIMPOBAHNN UIIEMUN-Penep@y3uH in vivo. YCTaHOBIIEHO,
YTO UlIeMUS B TedeHue 14 ¢ mocyuenyoinei 3 4 peoKCUreHauuen NpruBoAUT K MOLHOMY BO3PaCTaHUIO 3KCIIPECCUNU
reHOB MOJIEKYJISIpHBIX wanepoHoB HSP70 u HSP90 B TkaHu Muokapza. [IpoBeieHHbIN KOPEALMOHHBIN aHAIN3
B3aMMOCBS3U MEXIY 3KCIIPeCCHell TeHOB U Pa3MEePOM HEKPOTU3MPOBAHHOIO y4acTKa MUOKapa Mokasaso, YTo
CylLIeCTBYeT HeraTuBHas KoppeJsiuys Mmexxny skcrpeccueit MPHK HSP70 1 06beMOM HEKPOTU3MPOBAHHOTO
muokapga (r = - 0.75, P < 0.05). AHasornyHele JaHHble nosydeHsl u ang HSP9O0. [TosnyyeHHbIe TaHHbIE
CBUIETEbCTBYIOT O TOM, YTO YeM 6OJIbIIE€ YPOBEHb IKCIIPECCU OEJIKOB TEIJIOBOTO LIOKA, TEM MEHbIIEe
KapIMOMUOLUTOB TMOHET IyTeM HEeKpO3 B TeueHuU unieMnu-penepdysuun. Takum o6pa3om, 6b11a yCTaHOBIIEHA
BO3MOJKHasl KapJMOIPOTEKTUBHAS POJIb TEHOB O€JIKOB TEIJIOBOTO LIOKA NPU MIIEMUYHO-Penepdy3MOHHOM
nopaxkeHuu muokapza. 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.

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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