O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI
Jep>kaBHHH 00J1iKOBHI HOMep: 0823U101652
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpaunii: 07-12-2023

Craryc: Haka3 npo Bugady gumnioma

PexBi3utu Hakasy MOH / Haka3y 3aKjazgy: Hakas XHY imeni B. H. Kapasina N°
0302-3k/124 Big 01.02.2024 p.

I1. BimomocrTi nipo 3400yBaya

Bsacue IlpizBuuie Im's I1o-6aThKOBI:
1. MockasboB Bitaniiit boprucosuy

2. Vitalii Moskalov

KBasigikamis:

InenTudikarop ORCHID ID: 0000-0002-9831-3173
Bupa, pucepranii: nokrop dinocodii
AcnipanTtypa/JIOKTOpaHTypa: tak

IITu¢p HayKoBOi creniaJbHOCTI: 091

Ha3Ba HayKoBOi CcIeniaJIbHOCTI: Biosoris Ta 6ioxiMis
T'anmy3sp / raaysi 3HaHB: Giooris
OcCBiTHBO-HayKOBa NMporpama 3i creniajbHOCTI: Biosoris
Jara 3axucTy: 16-01-2024

CrneniaJibHIiCTBh 3a OCBITOIO: [eHeTHKa

Micue p060TI/l 3a06yBaqa: KomyHanbHui 3aksaf "XapKiBCbka I'yMaHiTapHO-TIeJaroriyHa akagemis"

XapKiBChKOi 061aCHOI paiu

Kopg 3a €IPIIOY: 02125591

Micuesﬂaxo,rm(eHHﬂ: npoByJsok Pycrasedi, 6yz. 7, XapkiB, XapkiBcbkuil p-H., 61001, Ykpaina
dopma BiracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: JenapraMeHT HayKu i OCBiTU XapKiBCbKOI 06JIaCHOI I€p>KaBHOI aiMiHiCTpaLii
InenTudikarop ROR:

CeKTOop HayKH: YHIBEPCUTETCHKUI



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYU€HOI pagH (Pa30Boi Cleliajai30BaHOI BYEHOI pazu). ID 3591

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOHM: XapKiBChbKUil HALOHAJIBHMIT YHiBepcuTeT imeHi B. H. Kapasina
Kopg 3a €IPIIOY: 02071205

Micuesnaxo;perHﬂ: Maipan Ceobonu, 6y1. 4, XapkiB, XapkiBCcbKuil p-H., 61022, Vkpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH:. YHiBEPCUTETCHKUI

IV. BizomocTi ripo miznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BHKOHAHO JHCEPTaIlilo

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI OCOOM: XapKiBCbKUMil HALOHAJIBHUIT YHiBepcuTeT imeHi B. H. Kapasina
Kopg 3a €APIIOY: 02071205

Micue3HaxoaKeHHS: maiinad CBo6oau, Oyn. 4, XapkiB, XapkiBcbkuil p-H., 61022, Vkpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu

InenTudikarop ROR:

CeKTOp HayKH: YHIBEPCUTETCHKUI

V. BimomocTi npo gucepraniio
MoBa gucepTanii: Yxpaincoka
Koau TeMaTHYHHUX PYOPHK: 34.19, 34.39, 34.43, 34.57

Tema gucepranii:
1. OpepskaHHS Ta OLiHKA 6i0JIOTiYHOI aKTUBHOCTI €K30MeTabO0JIiTiB Me3eHXiMaIbHUX CTOBOYPOBUX KILITUH

2. Obtaining and evaluating the biological activity of exometabolites of mesenchymal stem cells

Pedepar:

1. Incepranis npucBsYeHa oxapakTepU3yBaHHIO 6i0JIOrYHUX €(PEKTIB €eK30MeTab0IiTiB HEAKTUBOBAHUX
KCEHOTE€HHUX Me3eHXiMaJIbHUX cTOBOYpoBUX KliTUH (MCK) Ha nposiBu GiOpOTUYHOrO MPOoLIECy Ha
€KCIIEpUMEHTAJIbHIN MOIeJli TETPaXJIOPMETAHOBOTO (ibpO3y Ta 3'1CyBaHHIO BHECKY OKPEMUX iIMYHOJIOTiYHUX
IIOKa3HUKIB 110 nux edekTiB. MCK e nomyssiiiio BUCOKOIIACTUYHUX KIIITUH, SIKi IPUIAMAaIOTh y4acTb y
pereHepaTrMBHUX IpolLecax i peryJnii romeocrasy opraniamy. MexaHi3mu ix nii MO>KHA MOIINTU Ha KOHTAKTHI
(mpsiMUI MIKKJIITUHHUN KOHTAKT) Ta AUCTAHTHI (€KCKpPeLisi IMPOKOTro CIEKTPY ek3omeTaboyiTiB). MCK Takox
MOXYTb Y HEBEJIMKIl KiNbKOCTi AudepeHLiloBaThCS Y KIIITUHY MTOMKOIKeHOI TKaHUHU. Binomo 6arato 6iosoridHux
Ta HaBiTh KJIiHIYHUX e(EeKTiB CTOBOYPOBUX KJIITHH. PeryssiTopHa st eK30MeTabo0IiTiB (CEKPETOMY) CTOBOYPOBUX

KJIITUH BUBYE€HA 3HAYHO MEHIIEe, HDK KOHTAKTHI B3aeMoii. 3'siCyBaHHS 10r0 poJli € BaKJIUBUM SIK JJIs1 PO3yMiHHS



MEXaHi3My [Iii CTOBOYPOBHUX KJIiTHH, TaK 1 [J14 iX IPaKTUYHOTO 3aCTOCYBaHHs y 6i0TexHoJI0rii. BUKOoprucTaHHs
CEKPETOMY He IOB’SI3aHO C [IOTEHLIMHUM PU3UKOM Teparlii )KUBUMH KJIITUHAMU Ta PO3B’I3ye OibIIiCTh 610€ TUYHUX
npo6siem. CekpetoBaHi MCK ek30MeTabo1iT MiCTSITh PO3YMHHI KOMIIOHEHTHU — LIUTOKIHU, XeMOKiHU, (aKTOopU
pocty — Ta Be3ukyau (MikpoPHK), a y cyKynHOCTi IMEHYIOTbCS CEKPETOMOM. BIuB slinonosicaxapuny, 3anajabHAX
uuTOKiHiB akTBye MCK Ta 3MiHIO€ IpOdisb iX CEKPeTOMY, SIKUI He 3aBXKAU MOXKe OyTH TOCTOBIpPHO
IIPOTrHO30BaHMM. BuBueHHs 6ioJioriyHoi Aii cekpeTomy HeakTHBOBaHMX MCK, onepkaHuX Y BiTHOCHO
CTaHJAPTM30BaHUX YMOBAX KyJbTYPU MalKe He 3[1iICHIOBAJIOCh. [ly11 pO3yMiHHS MEXaHi3My Jiii Ta MOTEHLiaIbHOTO
BMKOPHCTaHHS KOMIIOHEHTIB CEKPETOMY AOLIIBHO PO3p06aTH €(EeKTUBHI Ta BiITHOCHO HEJOPOTi criocoou
po3IineHHs Horo Ha Qpakiiii, Hanpukiag MmeMopanHy Qinbrpariio. B IKoCTi ekcriepuMeHTanbHOI MoJeri 11s
OLIiHKM 6i0JI0Ti4YHOI [1ii KOMIIOHEHTIB ceKpeToMy 6yJi0 06paHo (ibpo3 rediHKU. XBOpOoOU MEYiHKYU € NOUUPEHOIO
IIPUYMHOIO CMEPTI Y CBiTi. OCHOBHMM IATOJIOTIYHUM MIPOLLECOM, Y SIKOMY BUSIBJISIIOTBCS L XBOPOOU € came pibpos 3
MOTEHLIMHMM IIEPEXOIOM 0 LMPO3y. X04a I1e4YiHKa BOJIOi€ BUCOKOIO 3IaTHICTIO 10 pereHepaliii, B ymoBax
iHTeHcUBHOTrO Pi6pO3y, 110 CYIIPOBOAXKYETHCS IEPCUCTYIOYMM 3allajleHHSIM, BiJHOBJIEHHS MOIIKOPKEHOI TKAaHUHU
BifOyBaeThCst Hee(PEKTUBHO. BaXKJIMBUM € MOIIYK PEYOBUH Ta KOMIIO3ULIH, SKi 3aTHI e(peKTUBHO 3MilllyBaTH
piBHOBary «(}i6po3-perenepauis» y 6ik OCTaHHBOI Ta, IPY LIbOMY, 3MEHIIYBATH 3alajibHi NposiBu. [lepcucryroue
3anajieHHs € YNHHUKOM, 110 HifTpumMye QibpoTUYHUII Mpoliec, a KIITUHU iIMyHHOI CUCTEMHU MOXKYTb IIPOLyKYyBaTH
HAJIJIMIIOK [IPO3allaIbHUX IUATOKIHIB, BUKJIMKAIOUN «IIUTOKIHOBUI ITOPM», IKUU MTPU3BOLUTH [0 [TOUIKOKEHHS
TKaHUH. BiporigHo iCHyIOTb 1 iHIII iMyHOJIOTiUHI M€XaHi3MU NiATPUMKU Pibpo3y nedinku. OZHUM 3 MEXaHi3MiB [ii
Me3€eHXiMaJbHUX CTOBOYPOBHUX KJITHH Ta, SIK IPUITYCKAETLCS Y POOOTI, iX €eK30MeTaboliTiB € came
iMyHOMOJyJIIOBaJIbHA Ta MTpOTU3ariaabHa Ais. JocaimkeHHs edekty cekperomy MCK Ha nuHamiky 3MiH 3amaseHHs,
iHTEHCUBHICTb aHTUTINIONPOAYKLi, (parouTapHoi akTUBHOCTI HEUTPOQiiB Ta KIITUHHUX peakuiil y Mogeri
rinep4yTIMBOCTI YIIOBIJIBHEHOTO TUIY JO3BOJISIE OAEPKATU AaHi 1711 KOMILJIEKCHOTO PO3yMiHHSI BIUIMBY CEKPETOMY
MCK, 110 € BaXJINBUM /11 PO3yMiHHS MeXaHi3MiB ix aHTudi6pornyHoi aii. Toxk Tema pucepTaii € akTyaspHOIO Ta
IIOTIOMO>K€ PO3B’s13aTU I1p06ieMU NpakTUYHOro 3actocysanHst MCK. Po3po6iieHo criocib onepkaHHS
ek30MeTabos1iTiB MCK KiCTKOBOMO3KOTO ITOXOPKEHHS, 110 MOXKE BKJIIOYATH KpioreHHe 30epiraHHs KIiTHH. 36ip
KOHJULIAOBaHOTO ek3oMmeTabonitamu MCK cepenoBuina Kpaie 31iliCHIOBATH Bifj KyJbTyp 3—5 macaxis, Ha 48 rog,.
POCTY 332 YMOBH HasIBHOCTI 56 MJIH KJIiTUH /MJ1. EK30MeTaboJ1iT MOXYTh OyTH PO3iJeHi 32 Macoo
yabTpadinbrpanieto. [IopiBHAHHS CIEKTPIB NOIVIMHAHHS (paKLiil CEKPETOMY I10Ka3ye OisbIly KiJIbKICTb OiJIKiB Y
LinbHIN Ppakuii cekpeTomy Ta iX BiIMiHHMN BiJ KOHTPOJIBHOIO CEPENOBUILA AMiHOKMCIIOTHUH CKJaf. BcTaHOBIIEHO,
mo cekpetroM MCK ctumyioe in vitro ¢popMyBaHHS 30HM POCTy HaBKOJIO PPAarMeHTiB MEeYiHKH, O4EP>KaHUX Bil
iHTaKTHUX TBapMH. Hali6inbily akTUBHICTb BUsiBIIsS€e ¢ppakuis macoro <10 k/la, HalHWK4y — Ppakiiisi Macolo BUILE 32
30 xJla. Bnepuie nocigkeno BriuB ¢ppakuii cekperomy Macoro Mexue 10 kJJa Ha GpibpoTUYHY NeviHKy in vivo.
3adikcoBaHO 3HMKEHHS €HI0T€HHOI iHTOKCHKALLil IPOAyKTaMu ayTOoJIi3y [1€4YiHKY, 3MEHIIEeHHS (PiOpOTUYHUX
MIPOLIECIB Ta aHEMIYHUX NPOSIBiB. TaKOX CIIOCTEPIrasocss KOMIIEHCATOPHE NOCUJIEHHS] PereHepaTUBHOI aKTUBHOCTI
IIeYiHKY eX vivo. Briepiie BcTaHOBJIEHO, 10 ceKpeToM MCK Moske MOCUIIOBATH aHTUTIJIONPOAYKIiio Ha (OHI
iMmyHizanii KceHoaHTUreHOM. BIIMB BUCOKUX 1103 Gisiblle BUPaXKE€HUI1 32 B/M BBeJleHHS. TaKoX 3'SICOBAHO BIleplIe,
mo ek3ometabonitT MCK 3maTHi 3a6e3rnedyBaTy KOMIIEHCAL0 iMyHOIedilMTHOTO CTaHy. BusHaueHo, 110 BILJIMB
cexperomy MCK Ha KJIiTHMHHI BifNOBifi HaBNpPOTH 6ibLI aKTUBHUI 3a I1/111 BBEIeHHS cekpeToMmy. [TokasaHo, 110
CEKPETOM KCEHOTeHHUX HeakTuBoBaHMX MCK He YMHUTL aHi Cyrpecyloyoi, aHi akTUBYIOUOi Aii Ha (parouuTapHy
aKTUBHICTh HeUTpodiniB. [JocmimkeHo IMHAMIKY aHTUEKCYLATUBHOI aKTUBHOCTI IIiJ] BIJIMBOM €K30MeTabo0IiTiB
MCK. BoHu MaioTh BUpaXXeHYy IPOTHU3aNajIbHY [il0, SKa [I0YMHAETHCS Mi3Hille, HDK Ais iHri6iTopiB LUKI00KCUreHa3

Ta BUSBJISIETHCS 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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InenTudikarop ORCHID ID: 0000-0003-2591-4098

JoparkoBa iHdpopmamnist:

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

Micue3HaxoaKeHHS: maiinad CBo6ozu, Oyn. 4, XapkiB, XapkiBcbkuil p-H., 61022, Vkpaina

dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHiBEpCHTETChKUI

VIII. 3aKkJII04Hi BiZoMOCTi



BaacHe IlpizBume Im's I10-6aTbKOBI Bonnapenko Tersna [TerpisHa
rOJIOBH pagu

BnacHe IlpizBume Im's I10-6aTbKOBI Bonnapenko Tersna [lerpiBua
rOJIOBYIOYOrO Ha 3acCimaHHi

BiamoBigasibHUE 32 MiZTOTOBKY [lleByenko Auzipiit OyiekcannpoBrY

00JIiIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI

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

OisIIBHOCTI




