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Pedepar:

1. Incepraniiina po60Ta NPUCBSIYEHA €KCIIEPUMEHTAIbHOMY OOI'PYHTYBAHHIO HOBOTO BUPIIIEHHSI HAyKOBOI
npo6seMu, CIIPSIMOBAHOI Ha AOCIIipKEHHS KapioNpOTEeKTOPHUX, iMyHOMOYJIIOBaJIbHUX, pEreHepaTUBHUX Ta
MeTaboJiYHMX MEXaHi3MiB [1ii Me3eHXiMaJIbHUX CTPOMAaJIbHUX KJITAH Ta €KCTPAKTiB KPIOKOHCEPBOBAHUX
(PparMeHTiB cepls MOPOCIT Y MOJEJISIX FOCTPOI ileMii Ta HEKpO3y MioKapaa. AKTyasbHICTb pOOOTH 3yMOBJIEHA
oTpeboI0 y CTBOPEHHI BUCOKOEPEKTUBHUX i 6e3MeyHrX 6i0TeXHOJIOTYHUX MiAXO0iB AJ1s JIIKYBaHHS TOCTPUX
ileMiYHMX Ta HEKDOTUYHUX CTaHIB CEPIIS, 3 yPaxyBaHHSIM OOMEKEHb, XapaKTEPHUX 17151 CYYaCHUX KIIITUHHUX
TEXHOJIOTIH. JJoCciIKeHHs IpoBeeHo Ha 916 HesliHilHMX 1a00paTOPHUX Mypax-caMIisix Ha 6a3i BiBapiio IHCTUTYTY
npo6sieM Kpio6iosorii i kpiomeguuuay HAH Ykpainu. MeTta po60Ty — €KCIIEpUMEHTAJIBHO OOI PYHTYBATU

KapZioNpOTEKTOPHUI [TIOTEHLIia]l ME3€HXiMaJIbHUX CTPOMAJIbHUX KJIITUH Ta €KCTPAKTiB KPiIOKOHCEPBOBAHUX



(pparMeHTiB cepleBOi TKAHUHY IJIIXOM BUBYEHHS iXHiX iIMyHOMOYIIOBAJIbHUX, peNapaTUBHUX Ta PEr€HEPAaTUBHUX
MexaHi3MiB Aii nJ1s nigBuineHHs epeKTUBHOCTI I 6€3e4YHOCTI Tepariii ToCTporo KOpOHAPHOTO CUHPOMY.
JeTanpHuUi aHaJi3 TPbOX NATOT€HETUYHO Pi3HUX MOJesIel YIIKOIPKEHHS — illeMiyHo] (epes’s3Ka J1iBoi KOpOHApHOi
aprepii (JIBA)), kpioreHHoi (KpioHEKpO3) Ta META60JiYHO] (aipeHasiHOBa MioKapaiogucTpodis) — nokas3as 3HaYHI
BiZIMIHHOCTI y XxapaKTepi 3anajieHHs, KIiTUHHOI iH(inbTpalii, MeTabo1idYHNX 3pylIeHb Ta MOPPOreHe3y YIIKOIKEHb,
1110 BUBHA4a€ Pi3HY YyTJIMBICTh CTPYKTYP MioKapja A0 Aii KITMHHUX i 6e3KIIITHHHUX ITpernapariB. Y poboTi
BCTaHOBJIEHO, 10 MCK Ta Kpio€KCTpaKTU YMHSTh 6araTo(akTOpHy KapioNpPOTEKTOPHY Lil0, sIKa IIPOSIBISIETHCS
3MEHIIEHHSIM 30HU YUIKOJKEHHS, IPUrHiU€eHHSIM OKCUJIATUBHOTO CTPECY Ta HOpMasisallielo aHTUOKCUAAHTHOTO
3axXUCTy. 30Kpema, 3acTocyBaHHs1 MCK 3HIDKyBasIo piBeHb MaJIOHOBOTO Aianbperiny Ha 35-40%, nigBuinyBano
aktuBHicTb COJl Ha 28-32% i 36inbiryBaso BMmicT AT® y kapniomiounTtax Ha 20%. KpioekCcTpakT ceplisi 3MEHIIyBaB
MJIA Ha 30-35%, nmigBulyBaB akTUBHICTb Katanasu Ta COJ] Ha 22-25%, a jakTaT/nipyBat HopMasisysascs 3 3,1 1o
1,7, o CBiZYMIIO PO 3HIKEHHS aHaepoOHOro 3cyBy. [ToKazaHo, 0 MOIeTi YIIKOIKEHHS iCTOTHO Bifpi3HSIOTHCS 32
[IaTOreHEe30M: [IpY KPiOHEeKpo3i KijIbKicTb HeNTPO(isiB y 30Hi YIIKOIKEHHS y nepii 24 rox 3poctana y 3-3,5 pasa, a
criBBigHomeHHd M1/M2 makpodaris gocsiraino 2,4, rogi sk MCK 3HmKyBanu iioro fo 1,1. Ipu imemii, cippuymHeHii
nepes’s3Kkoto JIBA, criocrepiranacs Haitbinbma gemnpecis cermenTa ST - 7o 0,25-0,3 mV, 1m0 3MeHIyBasacs mics
BBeneHHs: MCK Ha 0,12 mV, a amntityza R 3poctana Ha 18-22%. YV mopesii anpeHaniHoBOI Miokapionuctpodii
KoHUeHTpauis IL-1n 36inbmyBanacs y 2,1 pasa, TNF-o - y 1,8 pasa, ToAi sSIK KpioeKCTpaKT 3HIKyBaB ix Ha 30-40%.
YpTpa3ByKoBe AOCIIIKEHHS NiATBepano ¢yHKUioHanbHi nepesaru Tepamnii: MCK amenmysanu KIP JIII va 8-10%
Ta NifgBUIyBanu Gppakuio BUKUAY 3 42-45% 100 55-58%. KOMIIO3UT «asbriHaT-eKCTPAKT» Yy MOJIeJli KpioJeCTPYKILi
3MEHUIYBAB IJIOMLY rifepexoreHHUx 30H Ha 25-30% Ta HopMaJli3yBaB JIOKaJIbHy CKOPOT/IUBICTb. Y Mogei
agpeHaniHoBoi Miokapaioguctpoddii kpioekcTpakTu 3HMXKyBanu LF /HF i3 3,8 0o 1,9, m0 BkaszyBasio Ha BiJHOBJIEHHS
aBTOHOMHOI perysnii cepus. Mopdosoriynuii aHasi3 nokasas, o MCK 3MeHyBanyu HabpsIK i cerMeHTapHUN
nizuc miodi6pun Ha 35-40%, 36ibIIyBann KijbKiCTh PYHKIIOHAIBHUX MITOXOHPiaJIbHUX KPUCT Ta IIPUCKOPIOBAIU
BiJHOBJIEHHSI MDKMiO(]i6pUISIPHIX KOHTAKTiB. Kpio€KCTpaKTU 3HMXYBAJM IJIOILYy HEKPO3Y IIPU KPioAEeCTPYKLi Ha
25-30%, 3MeHIIyBaIy BaKyoJlizallilo [UTOMJIA3MH i BiHOBJIIOBAIM PO3MOi riikoreHy Ha 25%. Kinbkicts TUNELD
anep y rpynax JlikyBaHHS 3MeHIIyBasacs Ha 40-45%, a inTeHcuBHicTh IgG-neno3uTis - y 1,8 pasa, 1m0 ¢BigumMIo npo
3MEHIIEHHS alloITO3Y Ta aBTOIMYHHOTI0 YIIKOAKeHHs. OKpeMUIl HallpSIMOK [IOCIiIPKeHHS 0YB IIPUCBSIYE€HUN
3aCTOCYBAHHIO aJIbTiHATHUX TiAPOreJIiB K CUCTEM KOHTPOJIbOBAHOTO BUBiLIbHEHHS NeNTUiB. [Toka3aHo, 0
KOMITO3UTH «aJIbriHaT—eKCTPaKT» 3a6€e31eYyloTh IIPOJIOHIOBaHEe BUBiJIbHEHHS 6i0aKTUBHUX PEYOBUH, 30€PiraioTh
JIoKasizauilo B TKaHUHI, MO QIKyIOTb 3aMlaybHy BifITIOBilb Ta CIIPUSIOTH IOKPAIIEHHIO PYHKIIOHAJIbHUX
rapameTpiB ceplid, 1110 Ja€ MifCTaBu PO3IJISAATH iX K epCreKTUBHI 6ioMaTepianu Jisi pereHepaTuBHOI Tepartii.
Y3arasibHeHO BCTaHOBJIEHO, 1o MCK Ta KpioeKCTpaKkTu 3a6€e31e4yIoTh [10Ai6Hi KiHlleBi KapiONIPOTEKTOPHI €(EKTH,
aJie peasti3yloTh IX 4yepes pi3Hi MexaHi3MU, 3yMOBJIEH] TUIIOM ymIKOKeHHs. MCK e onTuMasnbHUMU 1714 ieMiYHNX
CTaHiB i3 BUPAXXEHOIO CTPYKTYPHOIO AECTPYKII€IO, TOMi SIK KPIOEKCTPAKTH IIPOSIBIILIOTh IIEPEBAry NMpU KPiOHEKPO3i
Ta CTpec-iHAyKoBaHill MiokapaiogucTpodii. Baxxnnpo, mo 6e3KIiTUHHI 6ionpenapaTy 1036aBJieHi OPUIUYHUX Ta
€TUYHUX OOMEXKEHbD, BJIACTUBUX KIITUHHUM IIPOAYKTaM, 1110 3HAUYHO MOJIETye iXHe NOTEHLIMHE KITiHiuHe
3actocyBaHHs. OTprUMaHi pe3yabTaTy CTBOPIOIOTh HAYKOBE MiNIPYHTSI 171 PO3POOKY Ta BIIPOBATKEHHS HOBUX
KJIITUHHUX i 6€3KIITUHHUX KapAioNpOTEeKTOPHUX 6i0TEXHOJIOrIH Y pereHepaTUBHil Kapaiosorii Ta Tepanii rocTpux i
XPOHIYHUX (POPM YUIKOJKEHHS MioKapa.

2. The dissertation work is devoted to the experimental substantiation of a new solution to the scientific task
aimed at studying the cardioprotective, immunomodulatory, regenerative and metabolic mechanisms of action of
mesenchymal stromal cells and extracts of cryopreserved piglet heart fragments in models of acute ischemia and
myocardial necrosis. The relevance of the work is due to the need to create highly effective and safe
biotechnological approaches for the treatment of acute ischemic and necrotic heart conditions, taking into
account the limitations characteristic of modern cellular technologies. The study was conducted on 916 nonlinear
male laboratory rats on the basis of the vivarium of the Institute of Problems of Cryobiology and Cryomedicine of
the NAS of Ukraine. The aim of the work is to experimentally substantiate the cardioprotective potential of
mesenchymal stromal cells and extracts of cryopreserved fragments of heart tissue by studying their



immunomodulatory, reparative and regenerative mechanisms of action to increase the effectiveness and safety of
acute coronary syndrome therapy. A detailed analysis of three pathogenetically different models of injury -
ischemic (ligation of the left coronary artery (LCA)), cryogenic (cryonecrosis) and metabolic (adrenaline myocardial
dystrophy) - showed significant differences in the nature of inflammation, cellular infiltration, metabolic shifts and
morphogenesis of injuries, which determines the different sensitivity of myocardial structures to the action of
cellular and acellular preparations. The work established that MSCs and cryoextracts have a multifactorial
cardioprotective effect, which is manifested by a reduction in the area of injury, suppression of oxidative stress
and normalization of antioxidant protection. In particular, the use of MSCs reduced the level of malondialdehyde
by 35-40%, increased SOD activity by 28-32% and increased the ATP content in cardiomyocytes by 20%. Heart
cryoextract reduced MDA by 30-35%, increased catalase and SOD activity by 22-25%, and lactate /pyruvate
normalized from 3.1 to 1.7, indicating a decrease in anaerobic shift. It was shown that the injury models differ
significantly in pathogenesis: in cryonecrosis, the number of neutrophils in the injury zone increased 3-3.5 times in
the first 24 h, and the M1/M2 ratio of macrophages reached 2.4, while MSCs reduced it to 1.1. In ischemia caused by
LCA ligation, the greatest depression of the ST segment was observed - up to 0.25-0.3 mV, which decreased after
the introduction of MSCs by 0.12 mV, and the R amplitude increased by 18-22%. In the model of adrenocortical
myocardial dystrophy, the concentration of IL-1o increased by 2.1 times, TNF-o by 1.8 times, while the cryoextract
reduced them by 30-40%. Ultrasound examination confirmed the functional benefits of therapy: MSCs reduced LV
DRR by 8-10% and increased the ejection fraction from 42-45% to 55-58%. The «alginate-extract» composite in
the cryodestruction model reduced the area of hyperechoic zones by 25-30% and normalized local contractility. In
the model of adrenocortical myocardial dystrophy, the cryoextracts reduced LF /HF from 3.8 to 1.9, which
indicated the restoration of autonomic regulation of the heart. Morphological analysis showed that MSCs reduced
myofibril swelling and segmental lysis by 35-40%, increased the number of functional mitochondrial cristae, and
accelerated the recovery of intermyofibrillar contacts. Cryoextracts reduced the area of necrosis during
cryodestruction by 25-30%, reduced cytoplasmic vacuolization, and restored glycogen distribution by 25%. A
separate area of research was devoted to the use of alginate hydrogels as systems for the controlled release of
peptides. It has been shown that the «alginate-extract» composites provide prolonged release of bioactive
substances, maintain localization in the tissue, modify the inflammatory response and contribute to the
improvement of functional parameters of the heart, which gives grounds to consider them as promising
biomaterials for regenerative therapy. Provide similar final cardioprotective effects, but implement them through
different mechanisms determined by the type of damage. MSCs are optimal for ischemic conditions with
pronounced structural destruction, while cryoextracts show advantages in cryonecrosis and stress-induced
myocardial dystrophy. Importantly, cell-free biologics are free from the legal and ethical restrictions inherent in
cell products, which greatly facilitates their potential clinical application. The results obtained create a scientific
basis for the development and implementation of new cellular and cell-free cardioprotective biotechnologies in
regenerative cardiology and therapy of acute and chronic forms of myocardial damage.
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noa. 07.02.2019, Ony6.1. 10.07.2019, ITpomuciiosa BiacHicTb. bros. N2 13. Kuura 1: 4,25-4,26. Cnioci6 neHepsariii
GapopelenTopiB Iyru aOpTu B eKcriepuMeHTi, aBT. Yok MO, Besoukina IB. 3-k: [HCTUTYT npobyiem
Kpiob6iosiorii i kpiomeguuyHu HAH Vkpainu. Pexxum goctyny:



https:/ /sis.nipo.gov.ua/uk /search /detail /1367072 /

o KoBasnbos I'O, l'anpyenko CE, Yk MO, benoukina 1B, Imenko 10, Baacos OO. Ctumysslis penapaTuBHUX
IIPOLIECIB MiJ] BIJIMBOM KPiOKOHCEPBOBAaHUX 6i0JI0OTiYHO aKTMBHUX PEYOBUH IiCJISI KPiOAECTPYKLii MIKipy.
Xosog,y 6iosorii Ta MeguLMHI: cydacHuUil ctaH i nepcnektusy. 3a peq. O.10. [Terpenka. Monorpagis. — Kuis.:
HaykoBa mymka, 2024;252-267. DOLI: https: / /doi.org /10.15407 /978-966-00-1867-9

e Uik MO, l'anpuenko CE€, I'magkux OB, busos BB, Poroza JIA, Benoukina IB, Cieta IB. Be3kmiTuHHi
KpiOKOHCEpBOBaHi 6i0JI0riyHi 3acO61: TEXHOJIOTISI OTPUMAaHHS Ta BU3HAY€HHS cKiany. 3a peg. M.O. Ymxka.
Momnorpadis. - Binnungs: Tsopu, 2024;264. DOL: https: / /doi.org /10.46879 /2024.1

e Uik MO, l'anbuenko CE, I'magkux OB, Jismosa TI, buzos BB, Poroza JIA, becnianosa IT', Benoukina 1B, Ciera IB,
MarBeenko MC, Komyp6a IB, I'no6a BIO. MeTabos1iuHi, pereHepaTUBHi Ta iMyHOJIOTYHi B1IaCTUBOCTI BOJHO-
COJIbOBUX €KCTPAKTiB KPDIOKOHCEPBOBaHMUX TKaHUH. 3a pex. M.O. UYwka. MoHorpadis. - Binuuus: TBopy,
2025;296. DOI: https://doi.org /10.46879 /2025.5

o I'mapkux OB, Jisnosa TI, Yux MO, KomopoBcekuii PP, Babaesa I'T, MatBeernko MC. KapaiocenekTUBHICTb
Kpiob6ioTEXHOJIOTIYHUX 3aCO0IB y Tepalii cepLieBO-CyAUHHUX 3aXxBOploBaHb. MoHorpadis. — Binuuus: TBopy;
2025;384. DOLI: https:/ /doi.org /10.46879 /2025.4

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILiS: meToau, Teopii, rinoresu
ComniasibHO-eKOHOMIYHA CIPSIMOBAHICTb: NOJIMIIEHHS SKOCTi XUTTS Ta 37I0POB'S HACEJIEHHS,

e(eKTUBHOCTI iaTHOCTUKHU Ta JIiIKyBaHHSI XBOPUX

OxopoHHi goKymeHTH Ha OIIIB:

BrnpoBaakeHHS pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B's130K 3 HAYKOBUMH TeMaMH: 01170001049, 0121U113328

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA/KEPiBHHUKIB (KOHCYJIbTAaHTA)

VII. BimomocrTi npo odiniliHuX OIIOHEHTIB Ta PELI€H3E€HTIB
OdiuiiiHi OIOHEHTH

Baacwue IlpizBuuie Im's Ilo-6aTbKOBI:

1. YepHnycobkuii B'suecsnas I'puroposud

2. Viacheslav Chernuskyi

KBasigikamis: 1. men. H., npodecop, 14.03.08

Imentudikarop ORCID ID: 0000-0001-5657-9486

HoparkoBa indopmamnist:

IloBHe HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0CO0H: XapKiBCbKuii HallioHaIbHUT yHiBepcuTeT imeni B. H. Kapasina
Kopg 3a €IPIIOY: 02071205

Micue3HaxoO KeHHS: maitan CBo60/1u, XapKiB, XapkiBchkuil p-H., 61022, Ykpaina
dopma ByacHOCTI: [lepxasna

Cdepa ynpaBitiHHS: MinictepcTBo ocBiTH i HayKu YKpainu



InenTudikarop ROR:

BiacHe IIpi3Bue Im'sa I1o-6aTbKOBI:
1. BabamxaHn Bonopumup JlaHnnosuy

2. Volodymyr Babadzhan

KBasidikanis: 1. men. u., npodecop, 14.01.11

Imentudikarop ORCID ID: 0000-0002-3939-4209

JopaTrkoBa inpopmanis:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOH: XapKiBCbKMii HAlliOHAMLHUI MEIUYHUIA YHIBEPCUTET
Kopg 3a €IPIIOY: 01896866

Micue3HaxoaykeHHs: [Tpocnekt Hayku, Xapkis, XapkiBcbkuii p-H., 61022, Vkpaina

dopma ByacHOCTI: [lepxasna

Cdepa ynpaBiriHHS: MiHicTepPCTBO OXOPOHH 3710POB's YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Jenedins Onbra BonogumupisHa

2. Olha Denefil

KBasidikamis: 1. men. u., npodecop, 14.03.04
Inentudikarop ORCID ID: 0000-0002-3606-5215
JoparkoBa iHdpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOM: TepHOMiILCHKUI HaI[IOHAIbHUI MEIMYHUIA YHIBEPCUTET iMeHi

L. 5. Top6ayeBcbkoro MiHicTepCTBAa OXOPOHM 31,0POB'S YKpaiHu

Kopg 3a €IPIIOY: 02010830

Micuesnaxo,szeHHa: Marinan Boui, TepHormins, TepHoninbcbkuii p-H., 46001, Ykpaina
dopma ByacHOCTI: Jlepxkasna

Cdepa ynpaBitiHHS: MiHicTepCTBO OXOPOHU 3/10POB's YKpaiHu

InenTudikarop ROR:

PeuenseHTu

BaacHe IlpizBume Im's I10-6aThKOBI:
1. llienko Oekciii IBaHOBUY

2. Oleksij Tsivenko
KBasigikanis: . men. u., npodecop, 14.01.03
InenTudgikarop ORCID ID: 0000-0003-0839-9768

JopaTrkoBa indpopmamnist:



IloBHe HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: XapKiBCbKuil HallioHaMbHUT yHiBepcuTeT imeni B. H. Kapasina
Kopg 3a €IPIIOY: 02071205

Micuesnaxon)KeHHﬂ: maipan CBoboau, XapkiB, XapkiBcekuii p-H., 61022, Vkpaina

dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiriHHS: MiHicTepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

Baacue IlpizBuuie Im's I1o-6aThbKOBI:

1. [lonnoB MukoJsia Mukos1aioBuy

2. Mykola Popov

KBasigikamis: 1. men. 1., npodecop, 14.03.08

InenTudikarop ORCID ID: 0000-0002-5759-9654

JopaTrkoBa indpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOH: XapKiBCbKuil HallioHaMbHKT yHiBEpcUTeT imeni B. H. Kapasina
Kopg 3a €IPIIOY: 02071205

Micuesnaxo;pxeunu: mangaH CBobonu, XapkiB, XapkiBcbkuil p-H., 61022, Ykpaina
dopma ByacHOCTI: Jlepkasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. HlepcTiok Cepriit OnekciiioBny

2. Serhii Sherstiuk

KBasigikamis: 1. men. u., npodecop

InenTudikarop ORCID ID: 0000-0001-6062-7962

JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPUAHUYHOI OCOOH: XapKiBChbKuil HAL[OHAJIBHUMI YHiBepcuTeT imeHi B. H. Kapasina
Kopg 3a €APIIOY: 02071205

Micuesnaxomxeunﬂ: mamgaH CBo6onu, XapkiB, XapkiBcbkuil p-H., 61022, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3akir04Hi BimoMocTi



Biacue IpizBume Im's I10-6aThKOBI liserko Osnexciit [BaHOBUY

TOJIOBH paju

Biacue IlpisBume Im's I1o-6aTbKOBI liserko Onexciit [BaHOBUY

rOJIOBYIOYOrO Ha 3acCimaHHi

BiamoBigasibHUE 32 MiZTOTOBKY [lleByenKo AHzIpiit OneKCaHApOBUY
00JIiIKOBHX JOKYMEHTIB

PeeCTpaTop FOpuenko TetsiHa AHaToJiiBHA

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiJIIOBiZaJIbHUM 3a peE:CTpaI.lilO HayKOBO'l' Opuenko TersiHa AHaToJIiBHA

OisIIBHOCTI




