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Huceprailisi  NPUCBSIYEHA  OXapaKTepU3yBaHHIO  OI10JOTIYHUX  €(EeKTiB
€K30MeTa0O0IITIB HEAKTUBOBAHUX KCEHOTCHHMX ME3EHXIMaJbHUX CTOBOYPOBUX KIITHH
Ha  1posiBU  (IOPpOTHUYHOTO  TpoLeCy  HAa  EKCHEpUMEHTANbHIA  MOJenl
TeTpaxJIopMeTaHoBOro (hiOpo3y Ta 3’sCyBaHHIO BHECKY OKPEMHUX IMYHOJIOTTYHHMX
MOKA3HUKIB JI0 ITUX €(EKTIB.

MezenximanbHi ctoBOypoBi kiaituHu (MCK) € momysfiito BUCOKOIUIACTHYHUX
KIIITHH, SIKI BUSABJISIIOTBCA y 0ararboX TKAaHMHAX JOPOCIUX Ta MNPUUMAIOTh Y4acTh
y PEreHEepaTUBHUX TMpoIecax 1 Peryssiii roMeoctady oprasizmy. MexaHizmu ix il
MOXHA TTOJITMTH Ha KOHTAKTHI, 110 3aCHOBaHI1 Ha MPsAMiid MDKKIITHHHIA B3a€MOJIIi, Ta
JUCTAHTHI, 110 BUSABIISIOTHCS Yepe3 cekpeTroBaHi HUMH pedoBuHU. MCK Takox MOXyTh
nudepeHIlitoBaTUCs Y KIITUHU TOIIKOJPKEHOI TKAHWHM Ta 3aMil[yBaTH TaKUM UYUHOM
BTPAYCHUI KIITUHHUM MaTepiay, ajie BHECOK I[bOT0 MEXaHi3My BKpail HE3HAUYHUHU.
YuclieHHI JOCHIKEHHSI Yy PEreHepaTMBHIM MEIWILMHI MPUCBIYEHI caMe poJil
cToBOypoBHuX KJiTHH. Ha 6aratbox momensx Oysu MOKa3aHi JOBOJI IIUPOKUHN CIIEKTP
O10JIOTIYHUX Ta HABITh KIIHIYHUX €(EeKTIB CTOBOYpPOBUX KIITHH. SK 3a3Hayanoch, ix
OloyioriyHa i MOKE 3J1MCHIOBATHCS JBOMA HUISXaMHU: MPSIMUM MUKKIITUHHUMU
KOHTaKTaMH Ta EKCKPEII€I0 IIMPOKOTO CIEKTpy ek3oMeTabomiTiB. PerymstopHa mis
€K30MEeTa0oIITIB (CEKpeTOoMy) CTOBOYPOBUX KIIITHUH BHBUCHA 3HAYHO MEHINE, HIXK
KOHTaKTHI B3a€MOJii. 3’sCyBaHHS POJI CEKPETOMY € BaXKIMBHUM SIK JUJII PO3YMIHHS
MeXaHi3My i CTOBOYpPOBHX KJITHH, TaK ¥ JUIsl iX NPAKTUYHOTO 3aCTOCYBaHHS Yy
oiotexHosorii. Hapa3i po3poOjieHi MeTOau KyJbTUBYBAaHHS CTOBOYPOBUX KJIITHH

JI03BOJISIIOTh OTPUMYBATH €K30METa0OITH CTOBOYPOBUX KIIITHUH Y 3HAUYIIIM KUTBKOCTI,



a BUKOPUCTaHHS CEKPETOMY HE IOB’S3aHO C MOTEHI[IHHUM PU3UKOM Teparli >KUBUMU
KJIITHHAMK  (MaJlirHi3allis, aTunoBe JIu(epeHIIfoBaHHS, IPOBOKYBAaHHS 1MYHHOI
BIJIMOBII Ha TOBEPXHEBI AHTUTE€HU KIITHH) Ta PO3B’sI3y€ OUIBIIICTh O10€TUYHUX
npooJieM.

CexpetoBani MCK exk30MeTaboiTH MICTATh PO3YMHHI KOMIIOHEHTH — IIUTOKIHH,
XEMOKIHH, (aKTOPH POCTY — Ta BE3UKYJH, IO HaWdacTime MicTaTh MikpoPHK,
ay CyKyImTHOCTI HMEHYIOTbCSI CEKpPEeTOMOM. BIUIMB pI3HMX YHHHHUKIB, HalpUKIa],
Jinonojicaxapuay, 3anaJlbHUX IUTOKIHIB, akTuBye MCK Ta 3MiHIOE mpoduib ix
CEKpPETOMY, KU B TAKOMY Pa3l CUIIBHO 3aJI€KHUTh BiJ] IHTEHCUBHOCTI Jii YNHHUKA Ta HE
3aBXJI1 MOKe OyTH JJOCTOBIPHO MPOTHO30BaHUM. BHBUEHHS 610J0T1YHOT Jii CEKPETOMY
HeaktrnBoBaHUX MCK, ozepkaHuWX y BIAHOCHO CTaHAAPTH30BAHUX YMOBax KYJIbTYpH
Maike He 3IACHIOBaNoCh. JIisi po3yMiHHS MeXaHi3My [ii Ta MOTEHIaJbHOTO
BUKOPUCTAHHA KOMIIOHEHTIB CEKPETOMY JOLIIBHO PO3pOOJISATH Ta BIPOBAKYBATH
e(eKTHBHI Ta BIJHOCHO HEIOPOri ciocoOu po3aneHHs Horo Ha ¢paxuii. [llogo Takux
croco0iB 1HTepeC mpuroprae MeMOpaHHa (PinabTpallis, MO TO3BOJSE OJEPKATH PI3HI 3a
MOJIEKYJISIPHOIO Macor KoMmoHeHTU. CekpeToM OyJio po3aiieHO Ha (pakili€ro Macoro
menmre 10 x/la, 10-30 x/la Ta 6inpmre 30 k/la, BuKOHaHA OIIHKA iX 010JI0TTYHOT ii.

B saxocTi excriepuMeHTaIbHOT MOJIEN 1Jisl OL[IHKK O10JI0T1YHOT 11 KOMIIOHEHTIB
cekpeToMy OyJio 06pano (ibpo3 neuinku. Lle MosACHIOETbCS TUM, III0 XBOPOOU TEUIHKU
€ TIOITUPEHO0 MPUYUHOIO CMEPT1 Y CBiTl. OCHOBHUM MAaTOJOTIYHUM MPOILIECOM, Y IKOMY
BUSIBJISIIOTBCA 11 XBOpoOU € caMe (10po3 3 MOTEHI[IHHUM MEPEX0I0M 10 HEOOOPOTHOTO
3arpo3JIMBOTO TATOJIOTIYHOTO CTaHy. XoOdYa TeYiHKa BOJIOAIE BHCOKOIO 3IaTHICTIO [0
pereHepailii, B yMOBaX 1HTEHCUBHOTO (piOpo3y, 110 CYNPOBOKYETHCS MEPCUCTYIOUUM
3aMajieHHsM, BIJHOBJIEHHS TOIIKO/)KEHOI TKAaHWHU BIJOYBA€TbCSI HEEPEKTUBHO.
CydJacHi remnaTonpoTeKTOPH MEPEBAKHO POCIMHHOTO MOXOHKCHHS 37aTHI MOCUITIOBATH
pereHepariito, ajge He 3aBXKJIW iX OI0JOTIYHOI AaKTUBHOCTI BHUCTA4a€ JJI MPUIUHEHHS
PO3BUTKY Martojiorii. ToMy BaXJMBUM € MOIIYK PEYOBHH Ta KOMIIO3MIIIH, SIK1 3/1aTHI
e(eKTUBHO 3MIIyBaTH piBHOBary «¢idpo3—pereHepauis» y OIK OCTaHHBOI Ta, HpHU

ObOMY, SMCHIIIYBATH 3aIaibHI IMPOsBH.



[lepcuctyrode 3amajaeHHs € YAHHUKOM, IO MIATpUMYye (PiOPOTUUHMI TpoIlec, a
KJIITUHUA IMYHHOI CUCTEMH MOXYTh MPOAYKYBaTH HAJJIUIIOK MPO3aNalbHUX ITUTOKIHIB,
BUKJIMKAIOUM SIBUIIE, IO OMHUCYETHCS B JITEPATypl SK «UUTOKIHOBHH IITOPM», SKE
MPU3BOJAUTL JO TOIIKO/KCHHS TKaHWH. BiporiiHO ICHYIOTh W 1HIINI IMYHOJIOTIYHI
MeXaHI13MHU MATPUMKH (i0po3y mediHku. OJHUM 3 MeXaHi3MIB [li Me3eHXIMalbHUX
CTOBOYpOBUX KIITHH Ta, SIK IPUITYCKAEThCS Yy poOOTI, iX ek30MeTabomiTiB € came
IMyHOMOYJIIOBaJIbHA Ta MpOTU3anaibHa Jis. barato BijoMo mMpo KOHTaKTHI MEXaHI3MHU
IMyHOCYIIpeCii, 3HIKEHHA MNPOAYKIIl 3amaJilbHUX YUHHUKIB, a Yy JIeAKuX
MIKPOOTOYEHHSAX — aKTHUBaIli iIMyHHOI BiamoBiai — mia BrumBoM MCK. JlocmimkeHHs
ehekty cekpetomy MCK  Ha nuHamiKy  3MIiH  3allajieHHS,  1HTEHCHUBHICTH
AHTUTUIONPOAYKINT y BIANOBIAb HAa KCEHOAHTUTEH, (DAronuTapHOi aKTHUBHOCTI
HEUTPO(DUTIB Ta KIITUHHUX PEAKIINA y MOJEN TINepUyTIMBOCTI YIOBUIBHEHOTO THUITY
JI03BOJISIE OJIEP)KATH JlaHi Il KOMIUIEKCHOTO PO3YMIHHS AWCTAaHTHUX BIUIMBIB Ha
IMyHHY cucTtemy HeakTuBOBaHUMHU MCK, 110 € BaXJIMBUM ISl pO3YMIHHS MEXaHi3MiB
ix aHTUhIOPOTUYHOT ii.

3Ba)karouM Ha CKa3aHe, aKMYyaa1bHUM € OXapaKTepU3yBaHHs 010J0TTYHUX €(EKTIB
KOMOITHEHTIB CEKPETOMY HEaKTUBOBAaHWX ME3EHXIMaJbHUX CTOBOYPOBHX KIIITHH,
OJIEp’KaHMX 3a MEBHUX BIJHOCHO CTaHJAPTHUX YMOB, Ha CTaH (PiIOPOTUYHOT MEYIHKH Ta
MOXJIMBUX IMYHHUX KOMIIOHEHTIB TakuX €(EKTiB, M0 B MOJAJLIIOMY JOMOMOXE
po3B’s3aTu mpobiemMu mpakTuaHoro 3acrocyBands MCK.

Memoro pooomu Gyno po3poOUTH CrociO OAepKaHHS CEKPETOMY KCEHOTE€HHUX
MCK, oxapakTepu3yBaTh HOTO MOKJIMBI 010JIOT14HI BJIACTMBOCTI Ha Mojelni (Hidbpo3y
MIEYIHKH, TOCTIIUTH 10 CEKPETOMY Ha JIeAKl MOKa3HUKH IMyHHOI CUCTEMU SIK CUCTEMH
peryJsiiii ¢GyHKIIH opraHi3My Ta iX BIUJIMB Ha MPOIIECH pereHepallii MeviHKd y CTaHi
b16po3y.

Po3pobsieno cmocid6 oxepxkanHs exzomeradoniTiB MCK  KiCTKOBOMO3KOTO
MOXOJIPKEHHS, 1110, 32 HEOOX1THOCTI, MOYKE BKJIIOYATH KpiOTeHHE 30epiraHHs KIITHH, SKE,
BIPOTiJIHO, HE BIUIMBA€ HA KUIBKICTh Ta SKICTb MPOAYKOBAHUX OI10JOTIYHO aKTHBHHUX
pedyoBuH. 30ip KoHauIioBaHOTO ek3oMeTabonmiTamu MCK cepenoBuiia Kpaiie

3MIACHIOBATH BiJl KyJAbTYyp 3—5 macaxiB, 00 B 11l MepioJ1 CIIOCTEPIraeThCsl MAaKCUMaIbHA



pPOCTOBA Ta CEKPETOpPHA aKTUBHICTh KIIITHUH, Ha 48 To/I. POCTY 32 YMOBHU HasABHOCTI 5—
6 viiH  kiiTUH/MI.  Ex3oMeraboiiTh MOXyTh OyTH  pO3IUICHI 3a  Macor
yabTpadiapTpariero.

[TopiBHSIHHS CHOEKTPIB NODIMHAHHSA (Qpakiiii CEeKpeToMy IIOKa3ye OuIbIIy
KUTBKICTh OUIKIB y LITBHIN (pakiii cekperoMy Ta iX BIAMIHHUN BiJ KOHTPOJBHOTO
cCepenoBHUIla aMiIHOKHCIOTHHH ckiaz. Y dpakmisx menmie 10 k/la ta 10-30 x/a € miku
B oOmactsax 220 HM (BIpOT1IHO, CIpKOBMICHI aMiHOKuCI0TH), 240 1 280 HM (BIpOTiIHO,
apoMaTtuyHi amiHOKKUCIIOTH) Ta 340 HM (CKIaaHI MEOTHUAN, MOXJIHUBO 3 METAIIYHUMU
nomeHamm). @paxkiis 6inbine 30 k/la MicTUTH cMyTY TipoityckanHs Bia 280 HM (CKIIaH1
O1JIKH, BIpOT1AHO, Oarato apoMaTuyHUX aMiHOKUCIIOTH).

BcraHnoBiieHo, mo ek3omerabonitd kceHoreHHMX MCK cTumynmoroTh N Vitro
dbopMyBaHHS 30HM POCTY HABKOJO (hparMeHTIB IEUYIHKH, OJEPKAHUX BiJI IHTAKTHHUX
TBapuH. HaiiOinblly akTUBHICTH BUABIsE (pakuis macorwo <10 kx/la, HallHIOKUy —
dpakiris Mmacoro Buiie 3a 30 k/la.

Bnepmie nmocmimkeno BmuB (pakiii cekpetomy macoro menme 10 k/la Ha
¢Gi0poTHuHy TediHKy iNn VivO. 3adikcoBaHO 3HIKECHHS €HIOTCHHOI I1HTOKCHKAIII
OPOAYKTaMU ayTONi3y TEYiHKH, 3MEHIIeHHS (GIOpOTHYHUX TpoleciB (TBUILICHHS
aKTUBHOCTI aJlaHIHaMiIHOTpaHc(epasu, 3HIKEeHHs koedilienTta ae Pitica Ta 3MeHIlIEHHS
BI3yalibHOTO (Di0p0o3y) Ta aHEMIUHUX MPOsiBIB. Takok CHOCTEPIrajgocsi KOMIEHCATOPHE
MOCHUJICHHSI PETeHEPaTUBHOT aKTUBHOCTI TICUIHKHU €X VIVO.

Brnepiiie BcTaHOBIIEHO, IO €K30METa00JITU HEeakTUBOBaHUX kKceHoreHHnx MCK
MOCHJIIOIOTh AHTUTIIIONPOAYKIIiIO Ha (HOHI IMYyHI3allll KCeHOAHTUTEeHOM. BIiinB BHCOKHX
7103 OiIbIIIe BUPAXKEHUM 32 BHYTPINTHEOM SI30BOTO BBEJICHHS, BOYECBHUIb, HA TYMOPAJIbHY
JAHKY IMYHITETYy OUIbIIE€ BIUIMBAIOTh iX CUCTEMHI €(EeKTH, HIXK HapakpuHHI. Takox
3’scoBaHO Brepiie, Mo ek3omeradonitu MCK 3martHi 3a0e3mneuyBaTv KOMITCHCAIIIO
iMyHOZIe(pILIUTHOTO  CcTaHy. PaHimie BBaXXalloCch, 110 KJIIOYOBUM  MEXaHI3MOM
UTONPOTEKIli € KoHTakTHa B3aemoxis MCK Tta B ximitudH, mpore mokazaHo, IO
JUCTAaHTHI MEXaH13MH B1IITPAIOTh HE MEHIII BaXJIUBY POJIb Y LIbOMY.

Busnaueno, mo BmiuB cekperomy MCK Ha KIITHHHI BiATOBIAI HABOPOTH

OOyMOBIIEH1, BIPOTiIHO, NApaKpUHHUMHU e(]eKTamMH, a He TIeHepali30BaHUMH, 00



MIJIIKIPHE BBEICHHS CEKPETOMY BHUKJIMKAIO OUIBII BHUPAXKEHY CYIPECiro peakiii
riNepuYyTIMBOCTI YMOBUIBHEHOTO THIY, HIDK BHYTpPIIIHROM si30Be. I[lokazaHo, 110
CEeKpeTOM KceHoreHHuX HeakTuBoBaHMX MCK He 4YMHHUTH aHi Cympecyrodoi, aHi
aKTUBYIOUOI1 i1 Ha (paroruTapHy akTUBHICTb HEUTPOP1TiB.

JlocmipkeHO  OUHAMIKY — QHTUEKCYJaTMBHOI ~ aKTHMBHOCTI  TiJ  BIUIMBOM
exzometabonitTiB MCK. BoHu MaioTs BHpaxeHy MpoTU3anaibHy Aif0, Ka MOYNHAETHCA
Mi3HIIIEe, HIXK s 1HT101TOPiB IUKIOOKCUTeHA3 Ta BUSABJISETHCS OUIBII IJIABHO.

Bci pocnimkeHHs, pe3ynbTaTH sSKUX MPEJCTaBICHl Yy JTUCEpTaLiiiHIA poOoTi,
BUKOHAHO oco0Oucto abo 3a Oe3mocepenHpoi ywacTi 3a00yBada. ABTOPOM
JTUCEPTAIiitHOT pOOOTH CaMOCTIMHO MPOBEJEHO TOIIYK Ta aHalli3 HAyKOBHUX JIKEpEd,
BUKOHAHO OCHOBHY YaCTHHY EKCIEPUMEHTAIbHOI POOOTH, 3MIMCHEHO CTAaTUCTUYHHIA
aHai3 OJIepXKAHUX PE3yJIbTaTIB, a TAKOXK anpobailis pe3ysibTariB Ha BeeykpaiHChbKuX Ta
MDKHapOJIHUX KoH(pepeHUax. [[nanyBanHs ekcriepuMeHTalIbHUX JTOCHTIIKEHb, aHA13 Ta
O0OroBOpEHHSI OTPUMAHMX JaHUX, MIJITOTOBKA PYKOMUCIB CTaTE€l MPOBOIUIIOCS CIUIBHO 3
HAyKOBUM KEPIBHUKOM 7. 0. H., mpod. boxkkosum A. 1.

KurouoBi cioBa: cexkpetoMm (€K30MeTaloJIITH) ME3eHXIMaJbHUX CTOBOYPOBHUX
KIITHH, KIITUHHAa Ol0TEXHOJOTrIs, CEKPEeTOpHAa aKTHBHICTh, pEreHepallis, aHTUTLIa
(IMyHOTJIO0YJIHN), LUTOKIHH, (darouuros HEUTpo(d1IB, rinepuyTIUBICTh
YHOBUIBHEHOTO THITY, 3alajJeHHS, KapareHIHOBHH HaOpsK, OPraHOTHUIIOBA KYJIbTYpa,

neyinka, Gpiopo3, reMaToJIOTiuHI TOKa3HUKH, CIIEKTPOGOTOMETPIsl, KyIbTypH IN VItro.



SUMMARY

Moskalov V. B. Obtaining and evaluating the biological activity of exometabolites
of mesenchymal stem cells. — Qualifying scientific work on the rights of the manuscript.

Dissertation (thesis) for the degree of Doctor of Philosophy 091 "Biology" (09 —
Biology). — Ministry of education and science of Ukraine. — V. N. Karazin Kharkiv
National University, Kharkiv, 2023.

This dissertation (thesis) is devoted to the characterization of the biological
effects of non-activated mesenchymal stem cells 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.

Mesenchymal stem cells (MSCs) are a population of highly plastic cells that are
found in many tissues of adults and take part in regenerative processes and regulation of
body homeostasis. The mechanisms of their action can be divided into contact, based on
direct intercellular interaction, and distant, which are manifested through substances
secreted by them. MSCs can also differentiate into cells of the damaged tissue and thus
replace the lost cellular material, but the contribution of this mechanism is extremely
small. Numerous studies in regenerative medicine are devoted to the role of stem cells.
A wide range of biological and even clinical effects of stem cells have been shown in
many models. As mentioned, their biological action can be carried out in two ways:
direct intercellular contacts and excretion of a wide range of exometabolites. 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 methods of stem cell cultivation now developed allow obtaining
stem cells exometabolites in significant quantities, and the use of the secretome is not
related to the potential risk of living cell therapy (malignancy, atypical differentiation,
provoking an immune response to cell surface antigens) and solves most bioethical

problems.



Exometabolites secreted by MSCs contain soluble components — cytokines,
chemokines, growth factors — and vesicles, which most often contain miRNAs, and are
collectively called the secretome. The influence of various factors, for example,
lipopolysaccharide, inflammatory cytokines, activates MSCs and changes the profile of
their secretome, which in this case strongly depends on the intensity of the factor effect
and cannot always 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 and implement effective and
relatively inexpensive methods of fractionating. In relation to such methods, membrane
filtration, which allows obtaining components of different molecular weight, is of
interest. The secretome was separated into fractions weighing less than 10 kDa, 10-30
kDa, and more than 30 kDa, and their biological effects were evaluated.

Liver fibrosis was chosen as an experimental model for evaluating the biological
action of secretome components. This is explained by the fact that liver disease is a
common cause of death in the world. The main pathological process in which these
diseases are manifested is exactly fibrosis with a potential transition to an irreversible,
dangerous pathological condition. 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. Modern hepatoprotectors, mainly of plant
origin, are able to enhance regeneration, but their biological activity is not always
enough to stop the development of pathology. Therefore, it is important to search for
substances and compositions that can effectively shift the balance of "fibrosis—
regeneration™ towards the latter process and, at the same time, 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
phenomenon described in the literature as a "cytokine storm" that leads to tissue
damage. There are probably other immunological mechanisms supporting liver fibrosis.

One of the mechanisms of mesenchymal stem cells action and their exometabolites as



suggested in this work is exactly the immunomodulatory and anti-inflammatory effect.
Much is known about the contact mechanisms of immunosuppression, the reduction
of the inflammatory factors production, and in some microenvironments, the activation
of the immune response under the influence of MSCs. The study of the MSCs
secretome effect on the dynamics of inflammation changes, the intensity of antibody
production in response to xenoantigen, 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 the distant mechanisms of
immunomodulation by non-activated MSCs, which is important for understanding the
mechanisms of their antifibrotic action.

Considering the above, it is relevant to characterize the biological effects of non-
activated mesenchymal stem cells secretome components, obtained under certain
relatively standard conditions, on the state of the fibrotic liver and the potential immune
components of such effects, which in the future will help to solve the problems of the
MSCs practical use.

The aim of the work was to develop a method of obtaining the secretome
of xenogenic MSCs, to characterize its possible biological properties on a model of liver
fibrosis, to investigate the effect of the secretome on some indicators of the immune
system as a system of regulating body functions and regeneration processes of the liver
in the fibrosis state.

A method for obtaining exometabolites of MSCs of bone marrow origin has been
developed, which, if necessary, may include cryogenic storage of cells, that highly
likely does not affect the quantity and quality of biologically active substances
produced. It is better to collect MSCs conditioned medium with exometabolites from
cultures of passages 3-5, because the maximum growth and secretory activity of cells is
observed in this period, for 48 h 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 fractions less than 10 kDa and 10-30



kDa had peaks in the regions of 220 nm (highly likely, sulfur-containing amino acid),
240 and 280 nm (highly likely, aromatic amino acid), and 340 nm (complex peptides,
possibly, with metal domains). The fraction greater than 30 kDa contains a transmission
band from 280 nm (complex proteins, highly likely, many aromatic amino acid).

It was established that exometabolites of xenogeneic MSCs stimulate in vitro
formation of a growth zone around liver fragments obtained from intact animals.
The fraction with a mass <10 kDa showed the highest activity, the fraction with a mass
>30 kDa showed the lowest activity.

For the first time, the effect of the secretome fraction with a mass of less than 10
kDa on the fibrotic liver in vivo was investigated. A decrease in endogenous
intoxication by liver autolysis products, a decrease in fibrotic processes (increased
alanine aminotransferase activity, a decrease in the de Ritis ratio, and a decrease in
visual fibrosis) and anemic manifestations were recorded. Compensatory enhancement
of liver regenerative activity ex vivo was also observed.

It was established for the first time that non-activated xenogeneic MSCs
exometabolites enhance antibody production against the background of xenoantigen
immunization. The effect of high doses is more pronounced after intramuscular
administration, obviously, the humoral link of immunity is more affected by their
systemic effects than by paracrine ones. It was also found out for the first time that
exometabolites of MSCs are able to compensate for the immunodeficiency state.
Previously, it was believed that the key mechanism of cytoprotection is the contact
interaction of MSCs and B cells, but it has been shown that distant mechanisms play an
equally important role in this.

It was determined that the impact of the MSCs secretome on cellular responses,
on the contrary, is probably due to paracrine effects, and not generalized ones, because
the subcutaneous administration of the secretome caused a more pronounced
suppression of the delayed-type hypersensitivity reaction than the intramuscular one. It
was shown that the secretome of Xxenogeneic non-activated MSCs has neither

a suppressive nor an activating effect on the phagocytic activity of neutrophils.



The dynamics of anti-exudative activity under the impact of MSCs
echometabolites was studied. They have a pronounced anti-inflammatory action, which
begins later than the action of cyclooxygenase inhibitors and is more gradual.

All researches, the results of which are presented in the dissertation work (thesis),
were performed personally or with the direct participation of the applicant. The author
of the dissertation independently carried out a search and analysis of scientific literature,
performed the main part of the experimental work, carried out a statistical analysis
of the obtained results, as well as its approbation at All-Ukrainian and international
conferences. Planning of experimental researches, analysis and discussion of the
obtained data, preparation of manuscripts of articles was carried out together with the
supervisor prof. Bozhkov A. I.
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