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1. Incepraris npucBs4YeHa 0XapaKTepU3yBaHHIO 6i0JIOriYHMX e(eKTiB eK30MeTaboiTiB HEAKTBOBAHUX
KCEHOT€HHUX Me3eHXiMasIbHUX CTOBOYpoBUX KiliTuH (MCK) Ha nposiBu pi6poTUYHOTO IIpolLecy Ha
€KCIIEPUMEHTAJIbHIN MOJIEJIi TETPaXJIOPMETAHOBOrO (HibpO3y Ta 3'9CyBaHHIO BHECKY OKPEMUX iIMYHOJIOTIYHUX
NIOKa3HUKIB 110 HuX edekTiB. MCK e nonyssiiio BUCOKOIJIACTUYHUX KIITHH, SKi IPUIMAIOTh Y4acThb y
pereHepaTUBHUX MpoLecax i peryssiii romeocTasy opraniamy. MexaHi3mu ix [1ii MO>KHA MOMIIUTU HA KOHTAKTHI
(mpssMUI MIKKJIITUHHUNA KOHTAKT) Ta JUCTAHTHI (€EKCKPELisl LIMPOKOTo CIEKTPY ek3oMeTaboiTiB). MCK Takox
MOXYTb Y HEBEJIMKIl KiIbKOCTi AM(EPEHLII0BATUCS Y KIIITUHY NOMKOIXEHOI TKaHUHM. BimoMo 6araro 6iosoridHux
Ta HaBIiTh KJIiHIYHMX €(EKTiB CTOBOYPOBUX KIIITUH. PeryasTopHa J1isi eK30MeTaboJliTiB (CEKPETOMY) CTOBOYPOBUX
KJIITUH BUBYE€HA 3HAYHO MEHIIle, HK KOHTaKTHi B3aeMoii. 3'sicyBaHHS 110ro poJli € BaXKJIUBUM SIK [1J11 PO3YMiHHS
MeXaHi3My [Iii CTOBOYPOBHUX KJIiTHH, TaK 1 J14 iX IPaKTUYHOTO 3aCTOCYBaHHs y 6i0TexHosIorii. BUKopucTaHHs
CEKPETOMY He IMOB'SI3aHO € NOTEHLITHUM PU3UKOM Teparii >KUBUMHU KJIIITUHAMU Ta PO3B'sI3ye OibLIiCTh 610€ TUYHUX

npo6siem. CekpetoBaHi MCK ek30MeTabo1iTH MiCTSITh PO3YMHHI KOMIIOHEHTHU — IIMTOKIHU, XeMOKiHU, (PaKTOpU



pocty — Ta Be3ukyau (MikpoPHK), a y cyKynHOCTi IMEHYIOTbCS CEKPETOMOM. BIyuB slinonosicaxapuny, 3amnajabHAX
uToKiHiB akTuBye MCK Ta 3MiHIOE IpOdinb iX ceKpeToMy, SIKUii He 3aBXKIY MOXKe OYTH JOCTOBIpHO
IIPOrHO30BaHMM. BuBueHHs 6ioJioriyHOi Aii cekpeToMmy HeakTMBOBaHMX MCK, onepkKaHuX y BiTHOCHO
CTaHJAPTU30BaHNX YMOBAX KyJbTYPU MalDKe He 3[1iICHIOBAJIOCS. [y11 pO3yMiHHS MEXaHi3MYy Jii Ta MOTEHLiaIbHOTO
BUKOPUCTAHHS KOMIIOHEHTIB CEKPETOMY JOLIIJIbHO PO3P06JIsiTH €(PEKTUBHI Ta BiTHOCHO HEJOPOTi CI1Ioco6u
po3pineHHs foro Ha gpaxiii, Hanpukiag MmeMopanny Qinbrpalito. B IKoCTi ekcriepuMeHTanbHOI Mojeri 1is
OLIiHKM 6i0JI0TiYHOI [1ii KOMIIOHEHTIB ceKpeToMy 6yJi0 06paHo (ibpo3 NediHKU. XBOpOOU MEUYiHKYU € NOMUPEHOIO
IIPUYMHOIO CMePTi y CBiTi. OCHOBHMM IATOJIOTIYHUM NIPOLIECOM, Y SKOMY BUSIBIISIIOTBCS L XBOpOOU € came (pibpos 3
MOTEHIITHMM II€PEXO0JIOM IO LIMPO3y. X04a IeviHKa BOJIOli€ BUCOKOIO 3[IaTHICTIO 10 PereHepaliii, B yMoBax
iHTeHCHBHOTO (i6PO3Y, 0 CYNPOBOIKYETHCS [IEPCUCTYIOYMM 3alaJIEHHSM, BiJHOBJIEHHS MTOMKOKEHOi TKAHUHU
BiZlOyBa€eThCsl HEe(PEKTUBHO. BasKJIMBUM € MOIIYK PEYOBUH Ta KOMIIO3ULIH, SKi 30aTHI e(peKTUBHO 3MilllyBaTH
piBHOBary «(}ibpo3-pereHepatis» y 6ik OCTaHHbOI Ta, IPU L[bOMY, 3MEHIIyBaTH 3amajbHi NposiBuU. [lepcucryode
3anajieHHs € YUHHUKOM, 110 HifTpumMye QibpoTUYHUII NTpollec, a KITUHU iIMyHHOI CUCTEMHU MOXKYTb ITPOJIyKyBaTH
HAJJIMIIOK N1PO3anajabHUX UTOKIHIB, BUKIMKAIOUU «LIUTOKIHOBUI ITOPM», SKUI IIPU3BOJUTH [10 IIOUIKOIKEHHS
TKaHUH. BiporigHo icHy10Tb 1 iHIIi iMyHOJIOTiUHI MexaHi3mMu NigTpUMKU (Hi6po3y nedinku. OJHUM 3 MEXaHi3MiB il
Me3eHXiMaJIbHUX CTOBOYPOBUX KJITHH Ta, K IIPUITYCKAETHCS y POOOTI, iX €K30MeTaboJIiTiB € came
iMyHOMOJyJIIOBaJIbHA Ta MTpOTU3amaabHa Ais. JocaimkeHHs edekry cekperomy MCK Ha nrHamiky 3MiH 3arasneHHs,
iHTEHCUBHICTb aHTUTIZIONPOAYKLIi, (paronuTapHOi akTUBHOCTI HEUTPOQIiiB Ta KIITUHHUX peakuiil y Mogeri
rirnepyyTIMBOCTI YIIOBIIbHEHOTO TUILY JO3BOJISE OLEPKaTU JaHi 11 KOMIIJIEKCHOTO PO3yMiHHS BIUIUBY CEKPETOMY
MCK, 1110 € BaXJIMBUM /11 PO3yMiHHS MeXaHi3MiB ix aHTudiopornyHoi aii. Toxx Tema pucepTalii € akTyasabHOO Ta
IIOTIOMO>K€ PO3B’s13aTU N1P06IeMU NPaKTUYHOro 3actocyBaHHst MCK. Po3pobiieHo criocib ofepKaHHS
ek3omeTabos1iTiB MCK KiCTKOBOMO3KOTO NOXOIKEHHS, 110 MOJKE BKJII0YAaTH KpioreHHe 36epiraHHs KiliThH. 36ip
KOHJULi0BaHOTO ek3omeTabonitamu MCK cepenoBuina Kpaie 3iliCHIOBATU Bifj KyJbTyp 3—5 Macaxis, Ha 48 rof,.
POCTY 32 YMOBH HasIBHOCTI 5—-6 MJIH KJIiTUH /MJ1. EK30MeTabo0J1iTi MOXYTh OyTH PO3iJeHi 32 Macolo
yabTpadinbrpanieto. [IOpiBHAHHS CIEKTPIB NOIMIMHAHHS (QPaKLiil CEKPETOMY I0Ka3ye OiJbIly KiJIbKICTb OiJIKiB Y
LinbHIN Ppakuii cekpeTomy Ta iX BiIMiHHMIN BiJj KOHTPOJIbHOI'O CEPEeNOBUILA aMiHOKMCIIOTHUH CKJaf. BcTaHOBIEHO,
o cekperoM MCK cTumyittoe in vitro ¢popMyBaHHS 30HM POCTY HaBKOJIO ParMeHTiB MeYiHKu, OfeP>KaHUX Bifl
iHTakTHUX TBapMH. Hall6inbily akTUBHICTb BUsBIIsS€ Pppakiis macoro <10 k/la, HalHWwK4y - Ppaxliisi Macolo BUILE 32
30 x/la. Briepie gocifkeHo BIuB gpakiii cekpeTomy macoro menute 10 kla Ha pi6GpOTUYHY NEUiHKY in vivo.
3agdixcoBaHO 3HMKEHHS €HJIOT€HHOI iIHTOKCHUKALLil TPOAYKTaMHU ayTOJIi3y e4iHKY, 3MEeHIIeHHS (PiOpOTUYHNX
MIPOLIECIB Ta aHEMIYHUX NPOSIBiB. TaKOXK CIIOCTEPIrasocsi KOMIIEHCATOPHE IIOCUJIEHHS] PEreHepaTUBHOI aKTUBHOCTI
IIeYiHKU €X vivo. Briepiie BCTaHOBJIEHO, 10 ceKpeToM MCK Moske MOCUIIOBAaTH aHTUTIIONPOAYKILiI0 HA (OHI
iMmyHizalii kceHoaHTUreHOM. BIIMB BUCOKUX 1103 Gisble BUPaXKE€HUI1 32 B/M BBeJleHHS. TaKoX 3'SICOBAHO BIleplIe,
o ek3omeTabosnitT MCK 3naTHi 3a6e3nedyBaTy KOMIIEHCALlil0 iMyHOeillMTHOTO CTaHy. BusHaueHo, 1110 BILJIMB
cexperomy MCK Ha KJIiTMHHI BiNOBifii HABNPOTH 6iblI aKTUBHUI 32 I1/1I1 BBEIEHHS cekpeToMmy. [TokasaHo, 0
CEKPETOM KCEHOTeHHMX HeakTnBoBaHUX MCK He YMHHUTL aHi Cynpecylo4oi, aHi akTUBYIO4Oi Aii Ha ¢arounuTapHy
aKTUBHICTb HeUTpodiniB. [JocmimKeHo IMHAMIKy aHTUEKCYLATUBHOI aKTUBHOCTI IIiJ] BIJIMBOM €K30MeTaboIiTiB
MCK. BoHu MaioTh BUpaXXeHy IPOTH3aNaJIbHY [il0, SKa [I0YMHAETHCS Mi3Hille, HDK Ais iHri6iTopiB LIMKIO0KCUTeHa3

Ta BUSBJISIETHCH OiJIbIII [1JIABHO.

2. This thesis is devoted to the characterization of the biological effects of non-activated mesenchymal stem cells
(MSCs) exometabolites on the manifestations of the fibrotic process on the experimental model of
tetrachloromethane fibrosis and to elucidate the contribution of individual immunological indicators to these
effects. MSCs are a population of highly plastic cells that take part in regenerative processes and regulation of
body homeostasis. The mechanisms of their action can be divided into contact (direct intercellular contacts) and
distant (excretion of a wide range of exometabolites). MSCs can also differentiate into cells of the damaged tissue
in small quantities. Numerous biological and even clinical effects of stem cells have been shown. The regulatory
effect of exometabolites (secretome) of stem cells has been studied much less than contact interactions.
Elucidating the role of the secretome is important both for understanding the mechanism of stem cells action and



for their practical application in biotechnology. The use of the secretome is not related to the potential risk of
living cell therapy and solves most bioethical problems. Exometabolites secreted by MSCs contain soluble
components - cytokines, chemokines, growth factors - and vesicles (miRNAs), and are collectively called the
secretome. The influence of LPS, inflammatory cytokines, activates MSCs and changes the profile of their
secretome, which cannot be reliably predicted. The study of the biological effect of the secretome of non-activated
MSCs, obtained under relatively standardized conditions, was almost never carried out. To understand the
mechanism of action and potential use of secretome components, it is advisable to develop effective and relatively
inexpensive methods of fractionating, e.g., membrane filtration. Liver fibrosis was chosen as an experimental
model. A liver disease is a common cause of death in the world. The main pathological process in these diseases is
exactly fibrosis with a potential transition to a cirrhosis. Although the liver has a high capacity for regeneration, in
conditions of intense fibrosis accompanied by persistent inflammation, the recovery of damaged tissue is
ineffective. It is important to search for substances and compositions that can effectively shift the balance of
"fibrosis-regeneration” towards the latter process and reduce inflammatory manifestations. Persistent
inflammation is a factor that supports the fibrotic process, and cells of the immune system can produce an excess
of pro-inflammatory cytokines, causing a "cytokine storm" that leads to tissue damage. There are probably other
immunological mechanisms supporting liver fibrosis. One of the mechanisms of MSCs action and their secretome
is exactly the immunomodulatory and anti-inflammatory effect. The study of the MSCs secretome effect on the
dynamics of inflammation changes, the intensity of antibody production, the phagocytic activity of neutrophils and
cellular reactions in the model of delayed type hypersensitivity allows to obtain the data necessary for a
comprehensive understanding of their antifibrotic action. So, the topic of the thesis is relevant and will help to
solve the problems of practical application of MSCs. A method for obtaining MSCs exometabolites of bone marrow
origin has been developed and included cryogenic storage of cells. It is better to collect MSCs conditioned medium
with exometabolites from cultures of passages 3-5, for 48h growth provided there are 5-6 million cells /ml.
Exometabolites can be separated by mass by ultrafiltration. A comparison of the secretome fractions absorption
spectra shows a greater number of proteins in the whole fraction of the secretome and their difference from the
control medium in amino acid composition. The xenogeneic MSCs exometabolites stimulate in vitro formation of a
growth zone around liver fragments obtained from intact animals. The fraction with a mass <10kDa showed the
highest activity, the fraction with a mass >30kDa showed the lowest one. For the first time, the effect of the
secretome with a mass <10kD on the fibrotic liver in vivo was studied. A decrease in endogenous intoxication by
liver autolysis products, fibrotic processes and anemic manifestations were recorded. Compensatory enhancement
of liver regenerative activity ex vivo was also observed. Non-activated xenogeneic MSCs secretome enhances
antibody production. The effect of i/m administration is more pronounced. MSCs exometabolites are able to
compensate for the immunodeficiency state. The impact of the MSCs secretome on cellular responses, on the
contrary, is more pronounced in case of s/c administration. The secretome of xenogeneic non-activated MSCs has
neither a suppressive nor an activating effect on the phagocytic activity of neutrophils. MSCs exometabolites have
a pronounced anti-inflammatory action, which begins later than the action of cyclooxygenase inhibitors and is
more gradual.
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VIII. 3ak/1104Hi BiZOMOCTI

BaacHe IlpizBume Im's I10-6aTbKOBI Bonnapenko Tersna [TerpisHa
TOJIOBH paju

Biacue IpizBume Im's Ilo-6aThKOBI Bonnapenko Tersna [lerpiBua
rOJIOBYIOYOrO Ha 3acCimaHHi

BigmoBizasnbHHI 32 Hi,I;I‘OTOBKy [lleByenko AHnpin OsieKCaHapOBUY

00JIiIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




