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1. TlTaToreHeTH4HI MexaHi3MHU peasisallii pereHepaTUBHOrO NOTEHIIially COMAaTUYHUX CTOBOYPOBHUX KJIITHH 3
yPaxyBaHHSIM KPUTEPIiB iX SIKOCTi Ta €(PEKTUBHOCTI

2. Pathogenetic mechanisms of realizing the regenerative potential of somatic stem cells, taking into account the
criteria of their quality and efficiency

Pedepar:

1. Y pucepTauiiHOMy JOCJIiI)KEHHI BCTAHOBJIEHO MEXaHi3MU peasisallii pereHepaTuBHUX e€(eKTiB COMaTUYHUX
CTOBOYPOBUX KJIITUH 3 >KUPOBOI TKAHWHM, TIJIALeHTH, TKAHUHOCTIeM(PiYHUX eHoTesiabHUX Ta KapIialbHUX
IIPOTE€HITOPIB HA MOJEJISIX MOMKOPKEHHS CEPLEBO-CYIMHHOI CUCTEMMU Ta KiCTKOBOI TKAHUHU Y MUIIEH 3
BpaxyBaHHSIM KOMILJIEKCHUX KPUTEPIiB iX SIKOCTI Ta JOKIIiHIYHOI epeKTUBHOCTI. [IpojeMOHCTPOBAHO NIEepeBAru

TPUBUAMIPHHUX TPAHCIIJIAHTATIB i3 CIIPSIMOBAHO IU(EPEHLiII0BAaHYMY CTOBOYPOBUMU KJIITUHAMMU J1J1S TOKPAIIEHHS



pereHepaltlii TKAHMH Pi3HUX TUIIB. Biepie BCTAaHOBJIEHO BILUIUB BiKOBOI IUCQYHKLIi Hillli CTOBOYPOBUX KJIITUH Ha
ixHi MoppodyHKIioHaNbHI BIacTUBOCTI. [Ipu TpaHcsLii pe3yabTaTiB eKCIIepUMEHTAIbHUX OCTIIKEeHDb Y KIIiHIKy
BIleplIe igTBEPIKEHO Oe3leKy Ta e(peKTUBHICTb iHTpaMioKapAiasbHOI TPaHCIJIaHTallii CTOBOYPOBUX KIIITUH
IIJIALE€HTH Y NallieHTiB 3 ileMivyHo0 Kapaiomionarieto. Po3po6ieHa KOHLeN1is OLiHKY KpUTEPiiB SKOCTi
COMaTUYHUX CTOBOYPOBUX KJIITUH JO3BOJIATH MiABUIIUTY 6€3MeKy Ta €(PEKTUBHICTb KIITUHHOI Tepanii npu

MOUIKOJ)KEHHSX Pi3HUX TUIIIB TKAHUH Ta OPTaHiB.

2. The outcome of the dissertation work is the resolution of a crucial scientific and practical issue: comprehending
the pathogenetic mechanisms underpinning the realization of regenerative potential of somatic stem cells derived
from diverse origins, considering their criteria for their quality and efficiency of application. The fundamental
mechanisms underlying the realization of regenerative potential of stem cells of proper quality include their
targeted migration to the site of injury, differentiation to substitute lost structural components,
immunomodulatory effects aimed at dampening local inflammation, proangiogenic effects for neovascularization
and restoration of perfusion in ischemic zones, prevention of apoptosis, and suppression of fibrosis. Based on
these findings, a comprehensive framework has been devised to augment the safety and efficacy of cell therapy in
the context of various tissue and organ injuries. The dissertation presents the results of establishing quality criteria
and evaluating the preclinical effectiveness of somatic stem cells in laboratory animal models of tissue injury. To
accomplish this, technologies for isolating, cultivating, directing differentiation, and multiparametric
immunophenotyping of multipotent mesenchymal stromal cells (MMSCs) from adipose tissue, placenta, tissue-
specific endothelial cells, and cardiac progenitor cells were developed. The study found that adipose-derived
MMSCs exhibit a greater proliferative potential and population growth rate in comparison to those derived from
bone marrow. However, when modelling adipose-derived stem cell niche dysfunction through ovariectomy, an
increase in the population doubling time and a decrease in the potential for colony formation were observed,
alongside an enhancement of adipogenesis in MMSC cultures in vitro. Transplants of adipose-derived MMSCs,
differentiated in the osteogenic direction in three-dimensional micromass cultures, facilitate the regeneration of
damaged bone tissue by replacing lost bone structures. These transplants exhibit improved morphological
indicators of tissue restoration compared to transplants without prior differentiation. In a mouse model of critical
limb ischemia, hydrogel with carbomer 974P, engrafted with adipose-derived MMSCs, supported the survival of
transplanted cells and significantly enhanced perfusion, as well as improved the morpho-functional state of the
damaged muscle tissue. The regenerative potential of endothelial progenitor cells was demonstrated through the
restoration of perfusion in ischemic limbs and the improvement of histological indicators in muscle tissue in a
model of critical limb ischemia. The use of Matrigel matrix and fibronectin as growth substrates was observed to
promote the proliferation of endothelial progenitor cells and enhance their expression of endothelial markers,
thereby facilitating their further implementation for therapeutic effects. It has been established that the
proliferative potential and contractile activity of cardiac-derived progenitor cells in vitro decrease with an
increasing age of the myocardial tissue donor. However, tissue-specific myocardial stem cells obtained from the
atrial appendage exhibit superior proliferative potential and demonstrate distinct morphological and
immunophenotypic characteristics when compared to cell cultures isolated from the ventricles. The study
determined that the formation of cardiospheres of appropriate quality, exhibiting contractile activity in vitro and
expressing troponin I, VEGFR-2, and CD3], requires the presence of cardiotrophin as a growth factor, along with a
sequential change of poly-D-lysine and fibronectin as growth substrates. In a model of ischemic cardiomyopathy
in mice, it was demonstrated that transplanted human placental MMSCs successfully engrafted the myocardium
and exerted morphological and functional regenerative effects. When experimental studies were translated into a
pilot clinical trial, the safety and efficacy of intramyocardial transplantation of human placental stem cells during
surgical revascularization in patients with ischemic cardiomyopathy was confirmed. This innovative approach
resulted in the restoration of the heart's contractile function, a rapid and significant reduction in heart failure
symptoms, and an overall improvement in the patients' quality of life. The practical significance of the obtained
results lies in the introduction of the latest high-tech cell therapy approaches, whose safety and effectiveness have
been confirmed through experimental studies, and their translation into clinical practice. This advancement is



expected to enhance the quality of complex treatment for patients with various serious diseases.
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