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UccnepoBaHue mopdonorum mmokapaa Kpbic B YCIOBUSAX

3KCNnepuMeHTanbLHOro HeKpo3sa cepaua
T.B. Wkana, H.A. Ymx, B.IN. Cangomupckuia

UHcmumym npobnem kpuobuosozuu u kpuomeduuyuHbl HAH YkpauHbi, 2. Xapbkoe

Study of Rat Myocardium Morphology at Experimental Heart Necrosis
T.V. Shkand, N.A. Chizh, B.P. Sandomirsky

Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

Hudapkr muokapaa (IM) sBiseTcst OJHUM U3 TPO3HBIX
OCJIOKHEHHMH UIIEMHYECKOM 00JIe3HHU cepLia, KOTOpPOe IMpH-
BOJIUT K MHBAJIMM3AIIH U CMEPTHOCTH HaceneHus [B.A. JTro-
coB, 2010]. OTum 06ycnoBIeHa HEOOXOAUMOCTD TalbHEH-
IeT0 U3YYECHUS] MEXaHU3MOB Pa3BUTHS JaHHOW NaTOJIOTHU
C IETBI0 yiydmeHust npoduiaakTuku u gedeaus UM. s
9TOT0 MCCIIEAOBAHMUS 10 U3yUESHHUIO IaTOTeHEe3a U IIPOTeKa-
Hust UM noipKHBI 6a3UpOBaThCS Ha aJIeKBaTHBIX IKCIIEPH-
MEHTAJBHBIX MojeTsiX. Llens paboTel — u3ydueHue Mmopgo-
JIOTHYECKUX OCOOCHHOCTEH pa3BUTHS HEKPO3a i pEMOACIIH-
POBaHUS Cep/LA ITOCIIE TOBPEXKACHNS MUOKap/ia Ha MOJIEIISIX
MEXaHHUYECKOW NepeBs3KM JIEBOI KOPOHApHOW apTepuH,
KPHOHEKPO3a CepACYHON MBIIIIBI U TOKCHYECKOTO BO3-
JeHCTBUSA Ha MHOKap/l apeHATHHOM.

Mamepuanst u memoour. Paboty BbinosHsu Ha 105 Oec-
TIOPOIHBIX KpbIcax-camiiax maccoi 200-250 1. OneparuBHbIE
BMEIIATEILCTBA IPOBOAWIIH ITO/] MHT AIALIOHHBIM HApKO30M
Ha CIIOHTaHHOM JIbIXaHuHy. MmeMuaecknii HeKpo3 MuoKapaa
(HM) MmopmenupoBay ImyTeM IepeBsI3KH JIEBOW KOPOHAPHOU
aprepuu mposneHoBoit HUTHIO Ne6.0 [A.I. babGaeBa u coasr.,
2012]. KproBo3IeHCTBHE Ha CTEHKY JICBOT'O JKEeTyI04YKa BBI-
HOJHSUTA a30THBIM MHCTPYMEHTOM IIpH TeMIIepaType pa-
6oueii moBepxHocTH amumkaTopa—195°C [U.B. Cneran co-
aBt., 2011]. Inst hopMEpOBaHUS TOKCHYECKOTO TOPAKCHHUS
MHOKap/ia MOJIKO’KHO BBOAMIIH aipeHanuH B 1o3e 0,5 mr/100r
sxuBotHoro [C.JI. boroponckas u coasr., 2006]. Mopdosoru-
YeCKHUe UCCIICOBAaHUS CepIIla IPOBOIIIIH 10 THCTOJIOTHYEC-
KHM Cpe€3aM METO/IOM CBETOBOH MUKPOCKOITHH € TOMOIIIBIO
mukpockorna MT 4000 ¢ mporpaMMHBIM 00€CTICICHUEM ISt
aHanm3a u3zobpaxenuit «BioVision ver. 4.0». IIpu mop-
(0JIOrHYecKOM HCCIeIOBAaHUU BU3YabHO OIICHUBAIN
CTPOMAaJIbHO-KapANOMHOIIUTAPHOE COCTOSTHIE TUCTOIOTH-
4ecKUX 00pa3uoB TkaHed (popMy KapJIUOMHOLMUTOB,
JUaMeTp MpPO-CBETa COCYAOB, UX KPOBEHAINOJIHEHUE U
COCTOSIHUE TEPUBACKYISIPHBIX MHTEPCTHUIHAIBHBIX TPO-
CTpaHCTB). IMMYHOTHCTOXUMHYECKHU OTPE eI SKCIIpec-
CHIO aHTHUTeHa P53 B KapAMOMHUOIIMTAX U HCCIEIOBAIN
aTNONTOTUYECKUH MHIEKC KapIMOMHOIIMTOB B MHOKape,
IpUJIeKaIIeM K 30He HeKpo3a.

Pe3zynomamoi. YCTaHOBIEHO, YTO KPUOIECTPYKLIHS CEpII-
11a TPUBOJUIA K IMOSBICHHIO HEKPOTHYECKOW 30HHEI B
MHOKape 0e3 nmemMudeckoi (Gas3pl BocnaleHHs, U 3TOM
ITyOMHA MOPAXESHUS CEPIeIHON MBIIIIIBI HAIPSIMYIO 3aBH-
ceNa OT JIUTEIbHOCTH KpuoBo3aeicTBus. Ilepepsaska ko-
POHapHO#i apTepun cocoOCcTBOBANIA (POPMUPOBAHHMIO UILIE-
MHYECKOT0 HEKp03a MHOKap/a B 30He OacceiiHa IMTHpOBaH-
HOTO COCY/Ia € SIPKO BBIPAXEHHBIMH JUCIUPKYIATOPHBIMA
HapymeHnsamMu. OuaroBoe rmopaxeHHe MHOKapja, BO3HH-
Karolee Mocje BBEACHUS TOKCHYECKHX /103 apeHAaJINHA,
OBLIO COCPEIOTOUEHO BOKPYT apTepHaIbHBIX COCYIOB, UTO
BITOCJICAICTBUU MPHUBOAMIO K MEpHUApPTEPHATIBHON MPOIH-
¢depanun pudpoOIacTOB M POPMUPOBAHUIO TPAHYIISAIIAOH-
HOM TkaHU. Bo Bcex ucciemgyemsIx rpynmnax ¢ 7-x CyTok
9KCIIEPUMEHTa OTMEYJIach IKCIPECCHs aHTUTeHa pS53.
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Myocardial infarction (MI) is one of severe complica-
tions of ischemic heart disease leading to disability and
mortality in population [V.A. Lyusov, 2010]. This dictates
the necessity of further study of the mechanisms of this
pathology development with the aim of improving the
prophylaxis and treatment of MI. Therefore the studies on
investigation of pathogenesis and the course of MI should
be based on adequate experimental models. The aim was to
study morphological peculiarities of necrosis development
and heart remodelling after lesion of myocardium in the
models of mechanical ligation of left coronary artery, cryo-
necrosis of cardiac muscle and toxic effect on myocardium
with adrenalin.

Materials and methods. The work was performed in 105
breedless white male rats of 200-250g. Surgical interven-
tions were done under inhalation anaesthesia on sponta-
neous respiration. Ischemic myocardial necrosis (MN) was
simulated by ligation of left coronary artery with prolene
thread N6.0 [A.G. Babayeva et al., 2012]. Cryoeffect to the
wall of left ventricle was performed with nitrogen-cooled
instrument with applicator surface operating temperature
of —196°C [1.V. Sleta et al., 2011]. Adrenalin was subcuta-
neously introduced adrenalin in a dose of 0.5 mg/100g of an
animal to form a toxic lesion of myocardium [S.L. Bogo-
rodskaya et al., 2006]. Morphological studies of heart were
carried-out in histological sections by means of light micro-
scope MT 4000 Series and BioVision ver. 4.0 software.
Morphological study involved visual assessment of stroma
and cardiomyocytes in histological tissue sections (shape
of cardiomyocytes, diameter of vessel lumen, blood filling
and state of perivascular interstitial spaces). The expression
of antigen p53 was assessed immunohistochemically in
cardiomyocytes and apoptotic index of cardiomyocytes was
calculated for the myocardium adjacent to a necrosis zone.

Results. It has been established that cryoeffect to heart
led to the appearance of necrotic zone in myocardium with
no ischemic inflammation phase, herewith the depth of
cardiac muscle damage directly depended on cryoeffect
duration. The ligation of coronary artery contributed to the
formation of ischemic necrosis of myocardium in the zone
of ligated vessel circulation with manifested discirculatory
disorders. Focus lesion of myocardium resulted from the
introduction of toxic adrenalin doses was located around
arterial vessels, which later led to periarterial proliferation
of fibroblasts and formation of granulation tissue. In all the
studied groups starting from the 7" day of experiment the
expression of p53 antigen was noted.
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