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Wudapkr muokapaa (M) — oj1Ha U3 OCTPBIX U TSHKEITBIX
(hopM uieMuIecKoii 6one3Hu cepaia. M3BecTHO, 4TO KHCII0-
pOIHOE TOJI0IaHUe KIETOK Cep/lia U TOJIOBHOTO MO3Ta B
YCJIOBUSAX OCTPOWA KOPOHApPHOM M MO3TOBOM HEIOCTATOY-
HOCTH MOXXET OBITh CHI)KEHO C ITOMOIIBIO TEPAITeBTHYECKON
runorepmun (TT'). CymiecTByeT MHOXKECTBO COOOICHHI
0 BOCCTaHOBJICHUH (DYHKLIMH TIOBPEXKICHHBIX OPTaHOB IT0CIIE
BBE/ICHUS CTBOJIOBBIX KJIETOK. MOXKHO 0’KM1aTh, uTO Kak TT,
TaK ¥ BBEJICHHE CTBOJIOBBIX KJIETOK, CITOCOOCTBYIOT BOCCTA-
HOBJICHUIO TKaHU cepaua npu M.

Lenb pabothl — otieHUTH Biinsiaue TI v BBeICHHS aJlto-
TEHHBIX ME3eHXUMAIBHBIX CTpoMatbHBIX Ki1eTok (MCK) Ha
YIABTPACTPYKTYpPHBIE U3MEHEHHSI B KAPIUOMUOLIUTAX MIPH
skcnepuMeHTanbHoM VM y kpbic.

WHdapkT Muokap/ia MOACIMPOBAIHN IIyTEM HIEPEBSI3KU
HUCXOJIALIEH BETBU . coronaries Sinistra Ha rpaHulIe BEpX-
HeH U cpefHel TpeTH cocyna. TepaneBTHUeCKy 0 THIIoTep-
MUIO IPOBOJIMIIN B XOJIOA0BOM KaMepe B TeueHue 60 MuH.
JlokanpHasi TemiepaTypa KOXKHM BOPOTHHKOBOW 30HBI
nojiepKuBanack Ha yposHe 4°C, pu 3TOM peKTalbHas U
TUMITaHHYECKas TeMIepaTypa cHikanacs 10 25°C. Iposo-
JWIIN OJTHOKPAaTHOE BHYTPHBEHHOE BBEJCHHE CYCIICH3HH
aJUIOreHHbIX KpuokoHcepBupoBaHHbIX MCK mnaneHTs
(1,2 x 10° xii/mi). [ocne moaenupoBanust UM skuBOTHBIE
pazzaeneHsl Ha 3 Tpymiibl 1o 15 KpbIc B Kax10i: 1 —skcnepu-
MeHTanbHBI UM 6e3 neueHus (KOHTPOIb); 2 — MHAYKLUSA
TT cpasy nocne monemmpoBanus M 3 — coueTaHHOE HCTIONb-
3oBanue TI" u MCK npu M. I'pynmy HOpMBI COCTaBUIH
15 xpbic. YIBTpacTpyKTypy KapJHOMHOLUTOB UCCIE0BAIN
Ha 7-e CyTKH rocie MojenupoBanus 1M ¢ moMoIbo 31eKT-
pornoro mukpockona [I1I9M-125K («SELMI», Ykpanna). Ore-
HHBAJIU YIIENbHbIH 00beM MUTOXOHAPHI B KapAMOMHOLIUTE,
IUIOLIA/1b OZTHOM MUTOXOHIPUU U KOJIMYECTBO KPUCT B HEM.

YcTaHOBIICHO, YTO MIPY Pa3BUTHU HH(BAPKTA Y )KUBOTHBIX
BCEX IPYMII CTPYKTYpa TKaHU Cep/lia MMelia CBOM 0COOCH-
HocTu. B rpynme 3 kapimoMHOnUTE yaneHHOH oT nHpapKTa
30HBI IMEJTH BBIPKCHHBIC IPHU3HAKU TUIIEPTPOQHHN U pere-
HEpaIUU BHYTPUKICTOYHBIX CTPYKTYp. MopdomeTrpuyec-
KHe TI0Ka3aTeIl MUTOXOHIPUI MPUOIIDKAIICh K HOpME U
3HAYMMO OTIMYAINCH OT TAKOBBIX B Tpymnmax 1 u 2. B otmmane
OT Ipymbl | B KapIMOMHONIMTAX KUBOTHBIX TPy 2 1 3 Ha0-
JIIO/1a M HaJTM4YUE TNINKOIeHa, YTO MOYKHO pacCCMaTpUBATh, C
OJTHOM CTOPOHBI, KaK PE3yJIbTaT COXPAHEHUS YHEPreTHIec-
KOTO pecypca B KJICTKE BCIIEICTBHE TOPMOJKEHUSI OOMEHHBIX
npoueccos nociue TT, ¢ Apyroil — kak Npu3HAaK HOpMaIu3a-
[IMY CHHTETUYECKUX POIIECCOB Ha (h)OHE YIyUILICHHS MUKPO-
LUPKYISIIHA 07 BiIusiHEeM (pakropoB MCK.

Takum o6pazom, coderanue TI ¢ BBenennem MCK Ha
¢one 1IM B Goubieii cTeneHn criocoO0CTBYeT HOpMaIU3aLiN
YABTPACTYKTYPBI KAPAUNOMUOIIUTOB.
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Myocardial infarction (MI) is one of the acute and severe
forms of ischemic heart disease. It is known that oxygen
starvation of heart and brain cells under conditions of acute
coronary and cerebral brain insufficiency can be reduced
by means of therapeutic hypothermia (TH). There are many
reports of the restored functions of damaged organs due to
the introduction of stem cells. Both TH and introduction of
allogeneic mesenchymal stromal stem cells (MSCs) could
be expected to affect the restoration of heart tissue in infarction.

The research aim was to evaluate the effect of TH and
the introduction of allogeneic mesenchymal stromal cells
(MSCs) on ultrastructural changes of cardiomyocytes in
experimental Ml in rats.

Myocardial infarction was simulated by ligation of the
descending branch of a. coronaries sinistra on the border
of upper and middle third of the vessel. Therapeutic hypo-
thermia was performed in a cold chamber for 60 minutes.
The local temperature of skin of the collar zone was main-
tained at 4°C, while the rectal and tympanic temperatures
were reduced down to 25°C. A single intravenous injection
of the suspension of cryopreserved allogeneic placental
MSCs at a concentration of 1.2 x10° cells/ml was performed.
After modeling the MI, the animals were divided into groups
of 15 rats each: 1 — experimental MI without treatment
(control); 2 — induction of TH immediately after MI
modeling; 3 — combined use of TH and MSC in MI. The
group of norm consisted of 15 rats. The cardiomyocytes’
ultrastructure was examined to day 7 after MI modeling by
means of electron microscope PEM-125K (JSC SELMI,
Ukraine). The specific volume of mitochondria in cardiomyo-
cyte, the area of one mitochondria, and the number of cristae
in it were assessed.

It has been established that the heart tissue structure in
infarction development in the animals of all groups had the
peculiarities. In group 3 the cardiomyocytes from the out-
of the infarction zone had more pronounced signs of hy-
pertrophy and regeneration of intracellular structures.
Morphometric characteristics of mitochondria were close
to the norm and significantly differed from those in groups
1 and 2. In contrast to group 1, glycogen was noted in
group 2 and 3 in the animal cardiomyocytes, that could be
considered, on the one hand, as a result of preservation of
the energy resource in a cell due to inhibition of metabolic
processes after TH, on another hand that could be a sign of
normalization of synthetic processes together with the
improved microcirculation under the influence of MSC
factors.

Thus, the combination of TH with an introduction of
MSC on the background of MI in a greater extent contributed
to the normalization of the cardiomyocytes’ ultrastructure.
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