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Pedepar:

1. besrnocepeiHe CIIOCTEPEKEHHS BIUIMBY TIIIOTEPMIi Ha CTPYKTYpHU CEPL B JIIOLVHA HEMOKIIMBE, TOMY 3a
IOTIOMOTOI0 iHAYKOBAaHNX €KCIIEPMMEHTAIBHUX MOJIEJIEN CTa€ MOKJIMBMM aHaJjli3 MOP(OJIOTIiYHUX 3MiH CepPLs Mics
BIUIMBY OX0JIOAKEeHHS. [1i] yac npoBegeHHs JOCTiIKeHb 301/IbIIY€EThCSI POJIb MOZEIOBAHHS ATOJIOTIYHOTO CTaHY,
BUSIBJIEHHS TEPMIiHIB, IPMYMH Ta MEXaHi3My YTBOPEHHS IOPYIIEHb Y MOPQOreHesi ceplis, 10ro CTiHKY Ta
CTPYKTYPHHUX €JIEMEHTIB a00 KOMIIOHEHTIB. 1le 06IPYHTOBY€ aKTyaJIbHICTb LIbOTO AOCJIIPKEHHS Ta JOLNIBHICTh HOTO
IIpoBeieHHs. MeToo Haloi HayKOBOi po60TH CTajIO LOCIiIKeHHSI MOPQOJIOTiYHMX 3aKOHOMIpHOCTEe! MOpdoreHesy
ceplsl Ta CTPYKTYPHUX KOMIIOHEHTIB Miokap/y eKCllepruMeHTaIbHUX TBAPUH 32 YMOB rinorepmii O6’ekTom
JocJigkeHHs cranu 135 cepaelb 1a60paTOPHUX CTAaTEBO3PisMX LIYPiB, sIKi 6y po3zineHi Ha 5 rpyr; (1)
KOHTPOJIbHA IPYNa; (2) rpymna micJist BIJIMBY 3arajbHoi rinotepmii 3 repminom gii - 10 1i6; (3) rpyna micsist BIauBy

3arasyipHoi rinotepmii 3 Tepminom gii — 30 1i6; (4) rpyna miciis BIJIMBY CyXOro X0JIOLy; (5) rpyna 3BUKOPHUCTaHHIM



KapAioIUIETIYHOrO pO34YMNHY. B eKCllepMMEeHTaIbHIN IPYIIi, 32 YMOB MOJEJIIOBAHHSA 3arajibHOi TirnoTepMii B paHHi
TepMiHU - miciig Iii oxonomxeHHs 10 1i6, y Miokapzi crioctepiranu rinepeMoBaHi CyinHY, 30i/IbIIeHHS pO3MipiB
KapAiOMiOLUTIB, iIHTEPCTULITHOTO ITPOCTOPY. Lle CBim4ymniIo po akTUBALLil0 afallTUBHUX IIPOLECIB
MIKpOLIMPKYJISTOPHOTO pycJla Ta anapaTy €Hepro3abes3nedeHHs KJIiTUH, 1[0 BUHMKAIOTh Y KapAioMioLMTax Mif, yac
3arajibHOI rinoTepMii 3a yMOBU paHHBOTO Te€PMiHy Aii. [Ticiis BIIMBY 3arasibHoi rinotepmii 3 Tepminom aii 30 1i6
CIIOCTepirany OCUJIEeHHs JereHepaTUBHUX [IPOLeciB Y MioKkapi ceplis, LeCTPYKTUBHI 3MiHU M'S130BUX BOJIOKOH,
rinepeMoBaHUI €HIOTeiN OPIOHMX CYyIUH i HaOpsIK Kanisisapis. B ekcriepruMeHTabHiN Py, 32 yMOB MOJI€JII0OBaHHS
MiC1eBOi TinoTepMii B yMOBax CyXoro X0JIofy, B MiOKapAi CriocTepiraau, HacamIiepez;, HE3BOPOTHI YpaKeHHS
M’30BUX BOJIOKOH. CyXe 0XOJIO[IKEeHHSI Ceplisl CIPUYMHSIE B MiOKapi eCTPYKTUBHI 3MiHU 3 DPO3BUTKOM
IlereHepaTUBHUX i ECTPYKTHUBHUX IIPOLECiB Y MioKapi ceplis, MiClsIMA PO3PMBU M’S1I30BOI'O BOJIOKHA,
PO3BOJIOKHEHHS Mio(ibpis, ix pyiiHyBaHHS Ta 36i1bLIEHHS MDKKIITUHHUX IPOCTOPIB, 10 CBiTYUTD IIPO
IIPUTHIYYIOUY [IiI0 LIbOTO CIIOCOOY MiCLIeBOi rinoTepmii Ha MioKap], CepLsl MIJTYHOUKIB Ta MiXKIIITYHOYKOBOI
nepeTrHKHU. Jlis MicLieBOi rinoTepMii 3 BAKOPUCTAHHSIM KapAiOMJIETiYHOrO PO3YMHY [JIs1 OXOJIO[KEHHS CEPLS Jae
3MOTY 30€perTu HopmaibHy 6yI0By MiOoKap[a, 3i 36epeKeHHsIM CTPYKTYpHOI opraHizauii. [IpoBesieHo Brepiie
[OPiBHAJIbHE YJIbTPAMIKPOCKOITIIYHE JOCIIAKEHHS 3 BAKOPUCTAHHAM €JIEKTPOHHOI MiKPOCKOIIii, sIKe [10Ka3aJlo, o
ricsis 3arasbHOI rinotepmii, 3 TepminoM zii 10 1i6, 3aranpHa CTPYKTypa MiTOXOHAPIaIbHOTO arapary He 3MiHIOEThCS,
ajie HacTae KOMIIEHCATOpHA Nepebyj0Ba €HEPreTUYHOTrO arapary CKOPOTIUBUX KapAiOMiOLUTIB JIiBOTO LIJIyHOUYKA
3aBJIKM HOBOYTBOPEHHAM MITOXOHAPIN Ta MOCUJIEHHIO iXHbOI KOHTAKTHOI B3aemopii. [lig 3arasbHoi rinorepmii 3
TepMmiHOM BIMBY 30 Ai6 CIIpuYMHSE NeCTPYKLilo CyOcapKoIeMabHUX i IapaHyKleapHUX OpraHes, HabpsiK i
Ierpanauio MbkMioiopuiIsipHUX MITOXOHIPI, BinOyBaeThCs eCTPYKTUBHO-IeTeHEePAaTUBHI IIpolecH y CKiami
MiTOXOH/IPiaJIbHOTO anapary KapioMiOoLXTiB JiBOTO IIJIYHOUKA, IOIJIN6JI€HHS YIIKOI)KEHb MDKMITOXOHAPiaIbHAX
KOHTaKTiB. [Tic/is mpoBeneHH KOMIIJIEKCHOTO IMyHOTICTOXIMIYHOTO AOCiIKEHHS criocTepiranu ekcrpecii eNOS Ta
LC3B y kappioMionuTiB Micjs BIJIMBY 3arajbHOI rinotepmii. ¥ peaysibTati Hauoro JOCiiIKeHHs Oyja cliocTepeskeHa
HEpiBHOMIPHICTb HaKONMYEHHS Mapkepy eHjoTemnianbHoi fucdyHkiii e NOS ta ayrodarii LC3B 3 Hait6inbmum
CTYIIEHEM €KCIIpPeCii [MX MapKepiB y eHAO0TENOLUTaX CyAUH MioKapAy cepL 1LypiB ITiCJg BIUVIMBY 3arajbHOi
rinotepmii Mi3HbOro CTPOKY Aii eKCrIepuMeHTY 3 TepMiHOM Aii 30-Tu 1i6, 1110 € NIPOsSIBOM HETaTUBHOTO
IOBFOTPUBAJIOTO BIUJIMBY 3arajlbHOI rirotepmii Ha CyAuHMA MiKPOLMPKYJISITOPHOTO pycia. [licisa nposeneHHs
KOMILJIEKCHOTO €JIEKTPOQi3ioyIoriyHOro focifKeHHs i3 3acrocysanHam EKI ynepuie 6y10 Bij3Ha4YeHO His
3arajibHOi rinoTepMii B paHHi Ta Mi3Hi TepMiHM Ha esleKTpodi3iosoriyHi napamerpu cepusl. [Jist IpoBeIeHHs
esiekTpodisziosnorivHoro gocimkeHHs 3HiManu rnotenuiany aii, To6to EKI' Ha BinkputoMy cepiii, 32 yMOB SIKOTO
BHAMIPIOBAJIMCh aMIUIITYZa Ta TPUBAJICTb KOMIUIEKCY, 110 3MiHIOBaNINCh. OKpiM 3MiH aMILIITyIHO-4aCOBUX
xapakrepuctuk EKT, criocrepiranucs posuenseHHs 3yous R Ha 10 o6y 3arajbHOro TrinoTepmiyHOro CTaHy B LIYPiB,
10 30 106U BIJIMBY 3arajbHOi rinoTepMii Li 3MiHM ITporpecyBaii, a TaKOX JOJATKOBO BUSBIISIBCS 3y6elp J (3y6eLb
OcbopHa), sKui 3'IBJISIBCSI 32 YMOB I1€pe0X0JIofpKeHHs. OTpuMaHi pe3ysbTaTy Ipo MopdoreHes ceplis Hicis
BIUJIMBY TiNoTepMii eKClieprMeHTaIbHUX TBAPUH JAIOTh MOKJIMBICTb CKJIACTH YSIBJIEHHS PO MOPQOJIOTiuHi 3MiHN
MiOKapzy cepls Ta M10oro KpoBOOOIry, sIKi MU MO>KEMO IIPOTHO3YyBaTU Ta KOPUTYBATH Iif, 4ac Aii 3arajbHOi rinorepmii,
0CO6JIMBO 3 ypaxyBaHHSIM TepMiHy BIuiuBy miciisg 10-tu ta 30-TH [1i6 Ta BUKOPUCTOBYBATH CIOCI6 MicLeBOi
rinorepmii micsd aii KapAionyeriyHoro poO34MHy Ta PO3yMITH Ti HE3BOPOTHI YPaK€HHS, SIKi BUHUKAIOTD ITICII4 il

CYXOTO XOJIOZY.

2. Direct observation of the effect of hypothermia on the structures of the heart in humans is impossible, so with
the help of induced experimental models, it becomes possible to analyze the morphological changes of the heart
after exposure to cooling. During the research, the role of modeling the pathological condition, identifying the
timing, causes, and mechanism of disorders in the morphogenesis of the heart, its wall, and structural elements or
components increases. This justifies the relevance of this study and the feasibility of its implementation. Our
research aimed to study the morphological patterns of morphogenesis of the heart and structural components of
the myocardium of experimental animals under conditions of hypothermiato The object of the study was 135 hearts
of laboratory mature rats, which were divided into 5 groups; (1) control group; (2) group after exposure to general
hypothermia with a duration of 10 days; (3) group after exposure to general hypothermia with a duration of 30



days; (4) group after exposure to dry cold; (5) group using the cardioplegic solution. In the experimental group,
under the conditions of modeling of general hypothermia in the early period - after cooling for 10 days, hyperemic
vessels, increase in the size of cardiomyocytes, interstitial space was observed in the myocardium. This indicated
the activation of the adaptive processes of the microcirculatory tract and the apparatus of energy supply of cells
that arise in cardiomyocytes during general hypothermia at an early stage of action. Increased degenerative
processes in the myocardium, destructive changes in muscle fibers, hyperemic endothelium of small vessels, and
capillary edema were observed after exposure to general hypothermia for 30 days. In the experimental group,
under conditions of simulation of local hypothermia in dry cold conditions, irreversible damage to muscle fibers
was observed in the myocardium. Dry cooling of the heart causes destructive changes in the myocardium with the
development of degenerative and destructive processes in the myocardium, muscle ruptures, myofibril fibers, their
destruction, and increase in intercellular spaces, indicating the depressant effect of this method on the
membranes. The action of local hypothermia with the use of the cardioplegic solution to cool the heart allows you
to maintain the normal structure of the myocardium while maintaining the structural organization. The first
comparative ultramicroscopic study using electron microscopy showed that after general hypothermia, with a
duration of 10 days, the general structure of the mitochondrial apparatus does not change, but there is a
compensatory adjustment of the energy apparatus of contractile cardiomyocytes of the left ventricle. The action of
general hypothermia with a duration of 30 days destroys subsarcolemmal and paranuclear organelles, edema, and
degradation of intermyofibrillar mitochondria, destructive-degenerative processes in the mitochondrial apparatus
of left ventricular cardiomyocytes in the ventricles of the left ventricle and ventricles. After a comprehensive
immunohistochemical study, eNOS and LC3B expression were observed in cardiomyocytes after exposure to
general hypothermia. Our study observed uneven accumulation of endothelial dysfunction marker e NOS and
LC3B autophagy with the highest expression of these markers in rat myocardial vascular endothelial cells after
exposure to total late-onset hypothermia with a duration of 30 days general hypothermia on the vessels of the
microcirculatory tract. After conducting a comprehensive electrophysiological study using an ECG, the effect of
general hypothermia in the early and late stages on the electrophysiological parameters of the heart was noted for
the first time. To conduct an electrophysiological study, action potentials were taken, ie an open-heart ECG, under
which the amplitude and duration of the changing complex were measured. In addition to changes in the
amplitude-temporal characteristics of the ECG, splitting of the R wave was observed on day 10 of the general
hypothermic state in rats, up to 30 days of exposure to general hypothermia, these changes progressed, and
additionally revealed tooth J (Osborne tooth), which appeared under hypothermia. The results obtained on the
morphogenesis of the heart after exposure to hypothermia in experimental animals give an idea of the
morphological changes in the myocardium and its circulation, which we can predict and correct during general
hypothermia, especially given the duration of exposure after 10 and 30 days and use the method of local
hypothermia after the action of cardioplegic solution and understand the irreversible lesions that occur after
exposure to dry cold.
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