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of which they can be effectively used. The mechanism of the effect of MSC in organism is not fully
understood, but it is assumed that they modulate immune responses through a lot of mechanisms, engage
in direct interaction with damaged cells, secrete paracrine factors that enter the intercellular fluid, blood,
differentiates into cells of damaged tissues. In the literature, we found a small number of data about the
morphological characteristics of MSCs of different species of animals (Maciel et al. 2014, Hoogduijn
et al. 2013, Grzesiak et al. 2011 ). Therefore, the aim of our work was to study the morphological and
functional characteristics of MSCs at different stages of cultivation. The studies were conducted on
2-3-months-old males of C57BL/6 mice weighing 20-24 g. Obtaining and cultivating of mesenchimal
stem cells (MSCs) were carried out in a sterile laminar box with compliance of conditions of asepsis
and antiseptics (Mazurkevych A.L. et al. 2014). MSCs of the 2, 4, 7 and 12 passages were analyzed.
Morphometric analysis was performed using a light microscopy. Morphometric parameters such as
cell and nucleus area or nuclear-cytoplasmic ratio (NCR) were calculated using the Axiovision light
microscope (Carl Zeiss, Germany) and Image J 1.45 software. Trypan blue dye used for investigation
of the viability of MSC. The morphological features of cells during cultivation changes: at first cells
have a spindle-like shape with two long cytoplasmic processes, located bipolar. In later passages, cells
have a significant number of cytoplasm processes, bipolar arrangement of processes changes to stellar.
The morphometric indices of the cells during cultivation do not remain stable. The nucleus area on the
2nd passage was 154,44+6,23 and on the 7th passage — 142,43+5,05 pm? and does not change signifi-
cant during the cultivation to 7th passage. At the 12th passage it is significantly lowered compared to
passage 2nd and was123,11£10,507 pm? (p<0,05), n2,=0,70 (p<0,05). In contrast, the cells area has
increased significantly since the 4th passage and was 853,78+36,71 (p<0,05), on the 7th passage —
993,11+36,17 (p<0,001), on the 12th — 2304,40+280,12 um? (p<0,001). This, accordingly, leads to a
significant decrease of the NCR at the 4 th passage by 12,9 % (p < 0,05), at the 7th passage — by 35,3
% (p <0,001), at the 12 passage — by 76,6 % (p <0,001) compared to passage 2nd. Consequently, the
NCR during cultivating of MSC is reduced due to an increase of the area of the cell cytoplasm, which
coincides with the morphological characteristics of MSCs at different passages. The proliferative activity
of the MSC of the bone marrow during cultivation significantly dereases at the later passages. It was on
the 7th passage 2,31+0,2 (p<0,05), on the 12th — 2,1£0,28 (p<0,05) compared to passage 2nd.
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N3BecTHO, 4TO OMOJIOTHUECKU aKTUBHBIE TYMUHOBBIE BEILIECTBA, BhIIEAEMbIC U3 TOp(]a, XapaKTepU3yIOTCs
BBICOKOH IMONH(PYHKIIMOHAIBFHON aKTHBHOCTHIO. M CIIOTb30BaHNE TYMIUHOBBIX BEIIECTB B PAIIIOHE BBICO-
KOIIPOJAYKTHUBHOW NTHULBI 00€CIIeUNBAET YBEJIMUEHHE KOJIMYECTBA U KaueCTBAa OMOJIOTUUECKUX POAYKTOB
C OJIHON CTOPOHBI, @ C IPYTrOd — aKTUBU3UPYET MEXAHU3MbI IPUPOAHOM PE3UCTEHTHOCTH UX OpraHU3Ma.
CyniecTBYIOT pa3IMvHbIC B3MIIS/IBI HA MEXaHU3M y4acTHs TYMHHOBBIX COCIMHEHHH B Ipoleccax Me-
TaboJu3Ma B OpraHU3Me MPOAYKTHUBHBIX KUBOTHBIX. OJIHAKO, aHAINU3 BIUSHUS STUX BELIECTB HA MPO-
[IeCChl BHEITHET0 HaYyallbHOTO 3Tana 0OMeHa BEIleCTB — MUILEeBapeHUsl — MPAKTUYECKH HE MPOBOIHIICS.
B skcnepuMeHTax MCCIeN0BaIOCh BIMSHUE T'YMUHOBBIX BEIIECTB Ha OPraHU3M LBIILIAT OpoiiIepHOro
THIIa, Kyp-HECYIICK, CTPAyCOB ITyTEM BBEACHIS B HX OCHOBHOW PAaIlHOH KOPMOBBIX 100aBOK TYMUHOBOM
npupoasl «'ymununy, u «'maporymary. Bes skenepumeHTanbHas 4acTh UCCAEAOBAaHUN TPOBOIMIIACDH B
ycnoBusX GepM u nTunedadpuk. [Ipu ToM BceX MOAOMBITHBIX )KHBOTHBIX JCIHIHN HAa TPYHIB (KOHTP-
OJIBHBIC U OTIBITHBIC). B AKCIIeprMEHTANBHBIX TPYTIaX Y )KHBOTHBIX UCCIIEAOBAIH MOKA3aTeNN, KOTOPBIC
XapaKTepU3YIOT MPOIECChl MUIIEBAPEHUS MTOCIIE BBEICHHS B PAIIMOHBI TPOAYKTUBHOM MTHUIIBI KOPMOBBIX
J100aBOK TYMUHOBOW IPUPOABI. DKCIIEPUMEHTHI TOKA3aJIH, YTO BKJIIOYEHHE B PAllMOH KOPMOBBIX 100aBOK
T'YMUHOBOM MPpUPOIbl 0€3 U3MEHEHHUs UX MUTATEIbHOCTH 00€eClIeYMBAET MOBbIIIEHUE aKTUBHOCTH aMH-
JOMUTUICCKUX U MPOTEONUTHUECKUX MHUIICBAPUTEIBHBIX (PEPMEHTOB XUMyCa M CIH3UCTOH 00OIOUKH
HKCTPAKTOB ABCHAIIATUIIEPCTHOH M IPYTHX OTJCIOB TOHKOTO KUIIEYHUKA ¥ IBIIUIIT-OpOiIepoB, cTpaycoB
u Kyp-Hecymek. Kpome Toro, ryMHHOBBIE JOOABKH aKTUBHO BIHSIOT HAa BEIPAOOTKY MHUIIEBAPUTEIBHBIX
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(EepMEHTOB CEKPETOPHBIMHU KJICTKAMHU IOKETYIOTHON JKeJIe3bl. DTH IPOIECCHl COMPOBOXKIAIOTCS aK-
THBAaIMEH YCBOCHHS MPOAYKTOB THAPONH3A CyOCTPaTOB KOpMa, KOTOPHIE MEPEXOASAT BO BHYTPEHHIOIO
cpeny opranusma. B pesynbprare, B KUIIEYHUKE MPOUCXOAUT CMEHA MPOTPAMM PETYJINPOBAHUS 32 CUET
T'YMHHOBBIX BEIIECTB U UX (PArMEHTOB, a TAK¥KE MPOJAYKTOB T'HAPOJIH3a KOMIIOHEHTOB KopMa. Mcnonb30-
BaHME B KOPMJICHUHU IPOJYKTUBHBIX dKUBOTHBIX TaKHX JT00ABOK T'YMHHOBOW MPUPOJIbI, Kak [ uaporymar,
I'ymunar, l'ymunua u FCB/I, o6ecniedynBaeT noppiieHne (GU3N0IOTHUECKOM pereHepauu CTPYKTYPHBIX
KOMIIOHEHTOB OPraHOB MHILEBapeHUsi, B MEPBYI0 OYepeab, IBEHAAATUIEPCTHON U APYIUX KHUIIOK, a
TaKkKe TMOIPKETYIOTHON KeIe3bl U MeYeHH. JTOT (aKT MOATBEPKIACTCS TOCTOBEPHBIM yBEIMUYCHHEM
Ka4eCTBEHHBIX M KOJUYCCTBEHHBIX XapaKTCPUCTHK MOP(OIOTHUCCKUX MapKepoB (hepMEHTATUBHON U
MeTaboINYeCKOH aKTUBHOCTH Y JKHBOTHBIX IKCIIEPUMEHTAIBHBIX TPYIIIL.
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In our previous studies, we determined that in the process of cultivation there are changes in the
morphometric indices of mesenchymal stem cells: cell area, nucleus area, nuclear cytoplasmic ratio.
Moreover, we have researched that the expression of membrane, cytoplasmic and nuclear proteins of
MSC is chang during cultivation in vitro (Kladnytska et al. 2017). Literature data also indicate a change
in the phenotype of MSCs during cultivation (Maciel et al. 2014 ). The purpose of our studies was to
determine the viability and apoptosis of MSCs for cultivation in serum-deprivation medium. The studies
were conducted on 2-3-months-old males of C57BL/6 mice weighing 20-24 g. Obtaining and cultivating
of mesenchimal stem cells (MSCs) were carried out in a sterile laminar box with compliance of conditions
of asepsis and antiseptics (Mazurkevych A.l. et al. 2014). MSCs of the 2, 4, 7 and 12 passages were
analyzed. Cells counting was performed using a light-optical microscope in Goryaevs camera. Calculation
of the cell proliferation index was carried out according to commonly accepted methods. Trypan blue
dye used for investigation of the viability of MSC. Evaluation of the level of apoptosis of MSC caused
by their cultivation in serum-free medium. MSC at 2, 4, 7 and 12 passages were seeded in a quantity
of 2x103 cells in wells of a 96-well plate, and cultivated during 72 hours in a serum-free medium.
Apoptotic cells were revealed by using a trypan blue dye. During cultivation of the primary material
from the bone marrow unequal proliferative activity and rate of cell monolayer formation at different
passages were recorded. Formation of the monolayer depends on many soluble factors, in particular
from those that synthesize cells themselves in the culture medium. During cultivation coefficient of
proliferation was 2,86+0,01 at the 2 passage, 2,74+0,30 at the 4 passage, significantly decreased at
the 7 passage to 2,3140,2 (p<0,05) and to 2,1£0,2 (p<0,05) at the 12 passage. The viability of cells in
during cultivation also significantly decreased. It was 95,33 + 1,55 at the 2 passage, 96,33 + 1,36 at
the 4 passage, significantly decreased at the 7 passage to 88,33 = 1,94 (p<0,05) and to 86,33 + 1,94 %
(p<0,05) at the 12 passage. Indicator of serum deprivation-induced apoptosis significantly increased. It
was 14,0+1,74 at the 2 passage, 19,0+0,58 at the 4 passage, significantly decreased at the 7 passage to
20,67£1,55 (p £0,05) and to 22,67£1,55 % (p <0,05) at the 12 passage. Thus, the indicated changes
in viability, proliferative activity, and apoptosis of cells in culture during cultivation indicate a decrease
in functional status due to cell aging.
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AKTHUBHICTB i IMyHHOI cucTeMH OpraHi3My 3aJeKHTh Bill paxy (l)aKToplB 3 onHOTO OOKY, BOHA 3yMOBIICHA
TCHETHYHUMH Ta BIKOBUMH XapaKTCPHCTHKAaMH OpPraHi3My, a 3 iHIOIOTO — YMOBAaMH CEpeOBHUIIA Ta
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