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Pedepar:

1. TIpOTSrOM OCTaHHBOTO NECSITUITTS JOCIIXEHb CTOBOYPOBUX KJIITUH 3HAYHUI iHTEpeC BUHUK CaMe [0
Me3eHXiManbHUX cTOBOYpoBUX KiIiTUH (MCK), siKi MalOTh yHiKaJIbHi BIaCTUBOCTI 3aBAsKu LboMy MCK BusBuincs
[IePCIEKTUBHUM IHCTPYMEHTOM JJI51 pET€HEPATUBHOI MEIULIMHU. 3TiJHO 3 3apeeCTPOBaHMX JaHuX 3 HarjionaipHOro
iHctuTyTy oxopoHu 3n0pos’s CIIA (https://clinicaltrials.gov /), KinbKicTb KaiHiyHMX Bunpobysanb MCK nogsoinacs
3a OCTaHHI 5 pOKiB, OJJHaK Oi/IBIIICTb 3apeeCTPOBAHUX KIiHIYHMX BUIPOOYBaHb i3 3acTocyBaHHaM Tepanii MCK ns
Pi3HMX 3aXBOPIOBAHb JIIOJIMHY HE BUIIPABIaiy O4iKyBaHb, HE3BA)KAOYM HA OOHAINIIMBI NOKJIiHIUHI pe3ysbTaTy Ha
Pi3HUX MOJIeJIIX 3aXBOPIOBaHb TBapUH. lleil pakT 0OyMOBIIIOE aKTyaIbHICTh JOCIIKEHD 3 IIOLIYKY CIIOCO0iB
NIOCUJIEHHA TepaneBTudHoro norenuiany MCK. B gkocri o6'exra gocigkenHs 6ynu subpani MCK nynosuxu
JIIOAVHY, SIKi MaloTh psif nepesar nepeg MCK, mo oTpuMaHi 3 iHmmx mxepes. MeToo po6oTu 6y10 po3poduTn

crioco6bu nocuseHHs TepaneBTu4Hoi edpextuBHOocTi MCK nynoBuHu monuay Ta gocaiguti edextusHicts MCK 3



[IOCUJIEHUM TepaNeBTUYHMM MOTEHLiaJIOM Ha TBAPUHHUX MOJIEJIIX JESKUX 3aXBOPIOBaHb. [y OCSTHEHHS METU
Oy copMoBaHi HacTymHi 3azadyi: * 1. Po3pobuTu Mofienb ypakeHHs [eYiHKY LIypiB Ta oxapakTepu3yBaTH
CTPYKTYPHI i pyHKIiOHAIbHI NOPYIIEHHSIM IapEHXIMU 32 JOIIOMOIOIO TiCTOJIOTTYHUX Ta MOJIEKYJISIPHUX METOZB
nociigKeHHs. * 2. [IpoBecTy NOPIBHANIBHUN aHAi3 pereHepaTUBHOI 3IaTHOCTI TEPAleBTUYHOrO MOTEHLiany
BUXIiJJHUX Ta iHKAIICyJIbOBAHUX B ajibriHaTHI Karcya MCK nyrnoByHM JIIOOVHY OO BiTHOBJIEHHS CTPYKTYPHO-
dyHKIiOHATIBHUX IIOPYLIEHb TApEHXIMU OpraHy Ha MoJeJsli LUPOo3y MeYiHKY 1ypiB. * 3. BUBYMTH 0COGIUBOCTI
BBy MCK nynoBUHY JIIOAMHYU Ha TOCTPE 3allajieHHs YEPEBHOI IOPOXKHUHY Y MULIEN, PO3POOUTH ONITUMI30BaHMM
QJITOPUTM OLIIHKU TE€PaNeBTUYHOI €(PEKTUBHOCTI JOCIiIKyBalbHUX Npenapartie MCK nynoBuHN JIIOAVHY 3
ypaxyBaHHSM JI03U Ta Yacy BIUJIMBY Ha 3aMaJIeHHS, SIKUI J03BOJIS€ NIOPIBHIOBATY TEPAIEBTUYHUN OTEHIIaJ Pi3HUX
npenapatiB MCK nynoBuHU JIIOJMHY Ta BIJIMB Ha HbOTO Pi3HUX (PAKTOPIB. * 4. BUBYMTU B3a€MO[IiI0 BUXiIHUX Ta
npekoHauuioHoBaHuX MCK nynoBuHY JIIOAVHY 3 iHTpanepUTOHiaIbHMMHU Makpo@aramu in vivo Ha Mogei
IIEPUTOHITY y MUILEN 32 IOIIOMOTOI0 BU3HaUY€HHS (PAarolUTapHOi aKTUBHOCTI Ta piBHS €KCIPecii T0JI0BHOTO
aHTM3anaabHOro UUTOKiHY IL-10. ¢ 5. Po3pobuTy Mozesb roCTporo aHKpeaTUuTy Y IypiB Ta oXapaKTepu3yBaTH
CTaHU €K30KPMHHOI Ta €HIOKPUHHOI YaCTUH MiALITYHKOBOI 321031 3a JOIIOMOTOI0 KJIIHIYHUX, IiCTOJIOTIYHUX,
ricToXiMiYHUX Ta 6i0XiMiYHMX MeTOHIB. ® 6. [JOCAiAUTY Ta OPIBHATU XapaKTep BIUIMBY TPaHCIUIAHTALil BUXiIHUX Ta
MIPEKOHMIIIOHOBAaHUX NEPOKCUIOM BOAHIO MCK nynoBrUHM MI0OAVHY Ha AUHAMIKY BiTHOBJIEHHS TiCTO- Ta
MOpP(OMETPUYHUX [1apaMETIB, TiCTOXIMIYHUX Ta 6]0XiMiYHMX MIOKA3HUKIB (0 — aMisiaza) Ha MOZEJi FOCTPOro
[IAaHKPEaTUTY Yy IIypiB. [HAYKILis HMPO3y NEeYiHKY y IypiB 6yjia BUKIMKAHA iHTPAlepUTOHIAJIbBHAUMU iH €KLiIMU
po3unny CCl4 B 011BKOBii1 o1ii mpoTsirom 13-Tu TKHiB. HasiBHICTb UPO3y Ne4iHKK 6yJI0 JOKA3aHO 3a JOIIOMOTI0I0
riCTOJIOrYHUX Ta MOJIEKYJISIPHO-610JI0T{YHUX MEeTOiB. 3rifHO OJep>XaHuX HaMu AaHux $ibpo3 MnevyiHky noyas
po3BuUBaTUCH y nepuli TvokHI BBeeHHs1 CCl4. ITinTBepaKeHHSIM pO3BUTKY (PiOpO3y NEUiHKY CTAJI0 BUBUEHHS
€KCIIpecii IeIKUX I'eHiB, SIKi € MOKa3HUKOM cTaHy nedinku. Lle renu EGF, 0-SMA,GFAP ta eNOS. PesyibTaTn
IIOPiBHIOBAJIM B AuHaMili yepes 3, 8 Ta 13 TrxHiB miciis 060x criocob6is BBegeHHss MCK mMyrnoBUHMY JIIOAMHY [0I0
iXHBOro TepaneBTUYHOro eeKTy Ha LUPO3 IIe4iHKU 1ypiB. TakuM 4YMHOM, iHTparlepuTOHiaJbHE BBEJIEHHS
inkancynboBanux MCK NynoBUHM JIIOJYHYA MIBAJIIE IPU3BOAUTD A0 BiZHOBJIEHHS II€YiHKU MiCJI LAPO3Y Y IYPiB,
HDK 1ipu cuctemHoMy BBegeHHI MCK nynoBuHu monuay. HacTynHoO 3aa4ero focaimpKeHHs 0yi10 mifiopaTu
3pYyYHYy MOZieJIb 1111 BUBYEHHSI BIJIMBY NpekoHauuionyBaHHs MCK pisHumu dakTopamu Ha ix TeparieBTUYHY
e(EeKTUBHICTb TAKUM YMHOM, 106 MO>KHA 0yJI0 NIOPiBHIOBaTU €(eKTUBHICTb pizHUX npenaparis MCK. B gxocTi Takoi
Mogeti 6ys10 BUOpaHO MOjieJlb TOCTPOTO NEPUTOHITY y MuUIIeil. Pe3ysbTaTy IOPiBHSHHS BIIJIUBY
npekoHpuuionyBaHHsS MCK Ha nmpoTtusananbHuil epeKT rnokasany, o GakTopom, IKA JOCTOBIPHO ITIOCUJIIOE
TeparneBTUYHy epexkTuBHicTb MCK € H202 B koHueHTpauii 30 MKkMoJb. [Ticsig Toro, Ik Ha MOJZieJli TOCTPOTro
IIEPUTOHITY OyJI0 OKa3aHo, o npekoHauuionyBaHHsa MCK H202 neMoHcTpye Haib6inbm epeKTUBHUN BIIUB HA iX
TepaneBTUYHUI NOTEeHIiasl, 6yJI0 IOCTaBIEHO 33/ja4y OPIBHSITU TePaNeBTUYHY €(PEKTUBHICTb BUXiIHUX Ta
npekoHpuuioHoBaHux H202 MCK nynoBuHM JIIOVMHA HAa MOJIEJli TOCTPOTro [aHKPeaTUTy LypiB, 106 NifTBepIUTH
eeKTUBHICTb TaKOro nigxony. 'ocTpuii naHKpeaTUT y IypiB 6yB iHIyKOBaHUI iHTpallepUTOHEAIbHUM BBEIEHHSIM
L-apriHiHoM. Uepes 3 gobu crioctepirasuch KiaiHiuYHI 03HaKU 3aXBOPIOBaHHS. Uepes 3 1obu iHTpanepuToHiaabHO
OyJsii TPaHCIJIAHTOBAHI BUXinHi Ta npekoHauuioHoBaHi H202 MCK nynosunu yioguHu. OTpUMaHi pe3yibTaTu
Il€MOHCTPYIOTb BUCOKY TepalneBTUYHYy epekTuBHicTb MCK IynoBUHM JIIOOUHY Y iHT6YBaHHI TOCTPOro 3arajeHHs
IiAIUTYHKOBOI 371034 Ta ii perenepatuii. BogHodac npoTusanaabHuil Ta BinHOBMOBANbHUN ePeKT MCK, ski

npexkonauuioHosaHi H202, po3suBaBscs BABiYI mBULIE, HDK y BapiaHTi 3 Buxinaumu MCK.

2. During the recent decades of studies on stem cells, there has been a considerable interest in mesenchymal stem
cells (MSCs), which are notable unique properties. These characteristics make MSCs a promising instrument for
regenerative medicine. According to the official data of the US National Institutes of Health

(https:/ /clinicaltrials.gov /), the number of clinical trials involving the use of MSCs has doubled in five recent years
However, most registered clinical trials using MSC therapy to treat different human diseases have not met
expectations, regardless of hopeful pretrial results in the investigations with different models of animal diseases.
This fact explains the urgency of studies on searching for ways to enhance the therapeutic potential of MSCs. The
MSCs from the human umbilical cord have been chosen as the study object since they have several advantages



over MSCs obtained from other sources. The aim of the work was to develop ways of enhancing the therapeutic
efficiency of MSCs from the human umbilical cord and to research the effectiveness of MSCs with enhanced
therapeutic potential using animal models of several diseases. The following tasks were formulated to achieve the
abovementioned aim: 1. To obtain the models of liver damage in rats and aseptic acute peritonitis in mice and to
characterize their specificities. 2. To investigate the therapeutic potential of the initial MSCs of the human
umbilical cord and MSCs, encapsulated into alginate capsules, using the simulated hepatic cirrhosis in rats. 3. To
study the specificities of the impact of MSCs from the human umbilical cord on acute inflammation in the
abdominal cavity of mice, to develop a fast and effective way of determining the therapeutic efficiency of MSCs,
which helps compare the therapeutic potential of different preparations based on MSCs of the human umbilical
cord and the impact of some factors thereon. 4. To study in vivo the interaction between the initial and
preconditioned MSCs of the human umbilical cord with intraperitoneal macrophages using the peritonitis model in
mice. 5. To develop the model of acute pancreatitis in rats and to characterize the exocrine and endocrine
functions of the pancreas. 6. To compare the therapeutic efficiency of initial MSCs from the human umbilical cord
and the ones preconditioned with hydrogen peroxide, using the model of acute pancreatitis of rats. The hepatic
cirrhosis in rats was induced by intraperitoneal injections of the CCl4 solution with olive oil for 13 weeks. The
presence of hepatic cirrhosis was proven using histological and molecular biological methods. According to our
data, the hepatic fibrosis started developing within the first weeks of administering CCl4. The development of
hepatic fibrosis was confirmed by the study of the expression of some genes, which are markers for the state of
the liver. These are genes EGF, 0-SMA, GFAP, and eNOS. The results were compared in dynamics after 3, 8, and 13
weeks of using both ways of administering MSCs of the human umbilical cord in terms of their therapeutic effect
on the rat hepatic cirrhosis. Therefore, the intraperitoneal administration of the encapsulated MSCs of the human
umbilical cord resulted in restoring the rat liver after cirrhosis faster than the systematic administration of MSCs
of the human umbilical cord. The next task was to select a convenient model to study the effect of MSCs
preconditioning with various factors on their therapeutic efficacy in order to compare the efficiency of different
MSC preparations. The model of acute peritonitis in mice is induced by the intraperitoneal administration of the
proteose peptone solution. Our comparison of the impact of MSC preconditioning on the anti-inflammatory effect
demonstrated that the factor, reliably enhancing the therapeutic efficiency of MSCs, was H202 in the
concentration of 30 umol. After the model of acute peritonitis demonstrated that the preconditioning of MSCs
using H202 had the highest impact on their therapeutic potential, the next task was to compare the therapeutic
efficiency of the initial and H202-preconditioned MSCs of the human umbilical cord using the model of acute
pancreatitis of rats to confirm the effectiveness of this approach. Acute pancreatitis in rats was induced by
intraperitoneal administration of L-arginine. The clinical signs of the disease were observed three days later. The
initial and H202-preconditioned MSCs of the human umbilical cord were transplanted intraperitoneally three days
later. The therapeutic effect was evaluated in dynamics 3, 7, and 14 days after the MSC administration. The
obtained results demonstrated the high therapeutic efficiency of MSCs from the human umbilical cord in
inhibiting acute inflammation of the pancreas and its regeneration. At the same time, the anti-inflammatory and
restorative effect of MSCs, preconditioned by H202, developed twice faster than in the variant with initial MSCs.
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OxopoHHi gokymeHTH Ha OIIIB:

HaykoBi BigKpuTTS
B xopi BUKOHaHHS JUCEePTaLifHOTO AOCIIIKEeHHs 6yI0 ofepKaHo psiji HOBUX JaHUX. Briepiie Ha moperi
LIMpO3y IeYiHKuU OYJI0 [IPOBEIEHO NOPiBHSIHHS Te€paneBTUYHOI epeKTUBHOCTI cucTeMHoro BBefeHHs MCK Ta
iHTpanepuTOHEeaJbHOTO BBEIEHHS iHKaIICyIbOBaHUX B ajbriHaTHi kancyau MCK nynoBuHU JIOAUHY i
[I0OKa3aHO MOCUJIEHHS TepaneBTUYHOro noreHuiany MCK msxom iHkamncyssuii. Biepie po3po6seHo croci6
BU3HA4YeHHs TepaneBTU4HOI edpekTuBHOCTI MCK, siknii 1o3BoJisie e(peKTUBHO Ta JOCTOBIPHO MOPiBHIOBATH
pizHi npenapatu MCK, ozep>kaHi pi3HUMU METOJaMU Ta 3 Pi3HOro marepiany. Takox, 6yso Breplie
IocainxeHo BUBYeHHS B3aemogii MCK 3 iHTpanepuToHeanbHMMHU Makpo@aramu in vivo i 1oBeieHo ix
NOJISIPU3ALIIO B IPOTU3anaibuui (peHoTMI M2. Briepie rokasaHo [IOCUJIEHHS TEPAlleBTUYHOTO MOTEHLiaIy
MCK misixoM NpeKOHIMIIOHYBaHHS IEPOKCUIOM BOJHIO (30uM), sK 3a BIVIMBOM Ha JUHAMIKy PO3BUTKY
TepareBTUYHOro e(EeKTy Ha TOCTPUI [IEPUTOHIT, TaK i 3a e(peKTUBHICTIO [10J1sIpU3allii iHTpanepuToHeaIbHUX
Makpodaris. Ha Mozesi rocTporo NaHKpeaTUuTy BIIepLIE II0Ka3aHO [IOCUJIEHHS TEPANIEBTUYHOTO ITOTEHLIATy
MCK npekoHIUI[iOHOBAaHUX NEPOKCUAOM BOJHIO, 110 BUPAKAETHCS Y CKOPOUYEHHI B 2 pa3u 4yacy BiTHOBJIEHHS

MiIITYHKOBOI 3271031 y ITOPIBHSIHHI 3 BINIMBOM BUXigHUX MCK.
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VIII. 3ak/1104Hi BiZOMOCTI



Biacue IIpizBume Im's [10-6aTbKOBI Tenerees 'enHazii MuTpoBnd
rOJIOBH pagu

Biacue IpizBume Im's I10-6aTbKOBI Tenerees ['ennaziit IMUTPOBIY
rOJIOBYIOYOrO Ha 3acCimaHHi

BigmoBizasibHUH 32 MiATOTOBKY Kpynceka LB.

00JIiIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI

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

OisIIBHOCTI




