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Pedepar:

1. Incepranis npuCBA4Y€Ha ONTUMI3aLil KyJbTUBYBAaHHS ME3€HXIMaJIbHUX CTOBOYPOBUX KJIITUH BapTOHOBA CTyIHS
mopuHy (MCK-BC), misixom 3acTOCyBaHHS YMOB (i3i0sIoriyHMX KOHIEHTPALill KUCHIO, Ta AOCJiIPKEHHIO BILJIUBY
LIMX YMOB Ha XuTTeisnbHicTh MCK-BC. Y pesyabTaTi po60TH po3p06JI€HO CXEMU CTBOPEHHS CyMilleil 3i
3HIDKEHMM BMiCTOM KHCHIO, HA OCHOBI aproHy Ta a3oTy. Busasneno, mo seefieHHs1 MCK-BC y KybTypy METOZIOM
eKCIIaHTiB 3a (i3ionoriYHNX KOHIEHTpaLil KUCHIO (3%) Clipusie NiiBUIIEHHIO KiIbKOCTI OTPUMAaHUX KJITYH,
He3aJIeXXHO Bifl 0co6IMBOCTeN TKaHUHU BapToHOBa cTyAHs. BcTaHoBiEHO, o KinbkicTs MCK-BC, oTpuManux npu
3% KUCHIO, Oysa Ha 28% 6inbI1010, IOPIBHAHO 3i cTaHHapTHUMU yMoBaMu CO2-iHKy6aTopa. JJocaigkeHHs
MeTaboiYHOi aKTUBHOCTI y IEPBUHHMX KyJIbTPaX BUSIBUJIA 3HAaYHY F€TE€POr€HHICTh MiX MOMYJISILiIMUA, OTPUMaHUMU

Bif, pi3HUX IOHOPIB. IHTEeHCHBHICTb YyTBOpPeHHS popmazany B MTT-Tecri, B cepeiHbOMY, 6yiia Ha 35% BUIIO0 ITPU



3% KuCHIO, HiX B ymoBax COZ2-iHKy6aTopa, 0 BiANOBifano 6ibllil KiJIbKOCTI KITHH. BCTaHOBIEHO, 110
KyJIbTUBYBaHHS IIpu 3% KUCHIO NifBuinye piBeHsb nposideparii MCK-BC Ha Bcix mocnimpKkeHux nacaxax i He
BIIJIMBA€ Ha PiBEHb €KCIIpecii NOBepXHEBUX MapKepHUX 6iskiB. Takoxk, 6ys10 po3p006JIeHO METO, OTPUMAaHHS
KyabTyp MCK-BC mis1xoM Bii6Opy KJIITHH, 5IKi CIIOHTAHHO BiJIKPilIMJIMCh, 3 KOHIMLIOHOBAHOTO CEPEIOBUILA, Ta
iXHbOI OJaNbLIO] MyJIbTUILIIKAL]. ByJI0 BCTAHOBIJIEHO, 110 XapakTep nposidepatii y «nobiuHnx» Kyabrypax MCK-
BC, oTpumaHux 3raiaHuM CIIoco60M 3 HyJIbOBOT'O i [lepuIoro nacaxis, B cTaHAapTHUX yMoBax CO2-iHKy6aTopa,
3arajiom BiJl[IOBiiaB IPUTAMaHHOMY «OCHOBHIi1» KyJIbTYpi, TOA] SIK piBeHb NpoJtidpepaltii «1oOiYHUX» MOy,
OTPUMAaHUX 3 KyJIbTYp Ha IPYroMy Iacaxi, 6yB cyTTeBo HUKIUM. [ KynbTyp MCK-BC "ocHOBHOI" Ta «I106iYHUX»
JiHi#K Ha 3 i 4 nacaxax, OTPUMAaHUX 3 HYJIbOBOTO Ta IEPILOTO [1aCaXiB, KiJIbKICTh KITUH 3 (EHOTHUIIOM,
IIPUTAMaHHUM CTapilo4uuM, OyJia IpaKTUYHO OJHAKOBOIO TOA Y "MO6iuHIN" yIiHii, oTpMMaHOi 3 Apyroro nacaxy, oyaa
IIOMITHO 6inb1I0I0. [TOpiBHAHHSA e(peKTUBHOCTI KynbTUBYBaHHSI MCK-BC, OTpMMaHuX 3rajlaHuM METOJOM, Y Fa30BUX
CyMilllaXx Ha OCHOBI @30Ty Ta aproHy, sIKi MicTuian 3% KUCHIO [10Ka3as1o, o KiibkicTb MCK-BC B ymoBax oMipHOi
rinokcii B ycix BapianTax 6ysa BUILOI0, HIX B cTaHAapTHUX yMoBax CO2-iHKy6aTopa. Ha Bcix mocimkeHux nacaxax
MCK-BC, Ky/ZbTUBOBaHI B ra3oBUX cymimax 3 3% KUCHIO, Oy4 6iibll TOMOT€HHUMU 32 MOP(QOJIOTi€l0 Ta MiCTUIN
MEHINY KiJIbKiCTb KJIITUH 3 (P€HOTUIIOM, TUIIOBUM [IJIs1 CTApilounx, y IOPiBHSIHHI 3 KyJIbTypaMu 3 yMmoB CO2-
iHky6aTopa. 17151 BCiX Tpyn HalBUIINK piBeHb MOPOJIOTIYHOI TOMOT€HHOCTI MOKHA OYJIO CIIOCTEPIraTu Ha APYyromy
nacaxi. B cymimi Ha ocHOBI a30Ty Ky/bTypu OyJsid HAaNO6i/IbII TOMOTE€HHUMHU | MicTUIIM HaliMeHIy KinbkicTs MCK-BC
3 (PEHOTHUIIOM, IPUTAMAaHHUM CTapil0YMM KJIiTrHaM. [IoKa3aHO 3HAYHY F€TEPOTr€HHICTb Y aKTUBHOCTI aCOLiI0BaHOL
3i cTapiHHSAM 6€eTa-TajakTo3uAasu. Y rpymnax, KyJbTUBOBAaHUX IpU 3% KUCHIO B CyMillli HA OCHOBI @30Ty, Liei
NIOKAa3HUK OYB HAHWKYMM. Briepiie BCTaHOBJIEHO, 10 KyJIbTUBYBaHHS Ta IIPOBEJI€HHS NIPOLEyPU TPaHC)iKyBaHHS
MCK-BC HeBipyCHUMHN METOJAMH, 32 JOIIOMOTr'0OI0 HAHOPO3MIPHUX IMOJIIIJIEKCIB, y ra30BUX CyMilllax 3i 3HWKEHUM
BMiCTOM KHUCHIO (3%) cripusie MiiBUILIEHHIO e(peKTUBHOCTI TpaHcdeKUii. Bincotok npouent MCK, siki ekcnpecysanu
MapKepHuH 6i70K, 6yB 6ibIIMM B cepeHbOMY Y 2,58 B cyMili Ha ocHOBI a3oty, Ta 1,37 pa3u B cyMili Ha OCHOBI
aprony. Po3po06JieHi B pe3ysbTati po60TH ONTHMI3allii MaloTh IO3UTMBHUI BIIJIMB Ha XXUTTeisnbpHicT MCK-BC B
YMOBax in vitro. Briepie BUsIBJIEHO HasIBHICTb Pi3HULI y e(eKTax ra30BUX CyMillleil, CTBOPEHUX HAa OCHOBI a30Ty i Ha

OCHOBI aproHy.

2. The present PhD thesis is dedicated to the study of cultivation of mesenchymal sem cells from Wharton jelly
(WJ-MSC) under physiologic oxygen concentrations. In present work, two systems for composing the gas mixtures
with low oxygen concentrations, based either on nitrogen or argon, were developed and tested for cultivation of
WIJ-MSC. The obtaining of WJ-MSC primary cultures by explant method in gas mixtures with 3% oxygen showed,
that the number and size of WJ-MSC colonies were higher under conditions of mild hypoxia, comparing to
standard CO2-incubator conditions. On average, the number of WJ-MSC in conditions of mild hypoxia was 1,27
fold higher. The study of metabolic activity of primary WJ-MSC cultures showed the high level of heterogeneity
between populations, obtained from different donors. On average, the optical density in MTT-test was 1,35 fold
higher under 3% oxygen, comparing to standard CO2-incubator conditions. The study of WJ-MSC proliferative
activity in gas mixtures, containing 3% oxygen, based either on nitrogen or argon, showed, that after 7 days of
cultivation, at passages 1 to 5, the numbers of cells in WJ-MSC cultures maintained in 3% oxygen gas mixtures
were larger, than in control group from standard CO2-incubator conditions, even after slight decrease in
proliferative activity after passage 3. No changes in MSC surface marker proteins were detected. We also
developed the method of multiplication of WJ-MSC, spontaneously detached from substrate, presumably, before
or during cell division. The study revealed that the proliferative activity in "side lines", obtained from
spontaneously detached cells (SDC) at passage 0 and 1, was nearly similar to one of cultures, passed with trypsin-
EDTA solution. The proliferation level in cultures, obtained from SDC collected on passage 2, appeared to be
significantly lower, than that in the trypsin-EDTA passed line. We also found, that WJ-MSC cultures of "main" and
"side" lines from O and 1 passage, contained similar numbers of cells with senescent phenotype at passage 3 and 4,
while their numbers in "side line" from passage 2 was significantly higher. The study showed, that under 3%
oxygen, the number of MSC-WI in cultures, obtained from SDC, was higher comparing to the standard CO2
incubator conditions. The analysis of WI-MSC morphology revealed, that the degree of heterogeneity in nuclear-



cytoplasmic ratio and “width\length ratio” in cultures, changed during cultivation period. For all groups, the
highest level of homogeneity was observed at passage 2. Comparing the effects of gas mixtures, the highest level of
homogeneity was observed in nitrogen-based gas mixtures. We also showed the heterogeneity in the activity of
senescence-associated -0-galactosidase at passage 3 in all conditions. The lowest level of SA-o-gal activity was
detected in nitrogen-based gas mixture. We also showed that the number of SA-n-gal was on average, greater, than
the number of cells with flattened shape. In this study, the novel optimization for methods of non-viral WJ-MSC
transfection was developed, by conducting all the stages of transfection procedure under physiological oxygen
tensions. The transfection with nano-sized polyplexes containing plasmid DNA with marker gene (enhanced green
fluorescent protein - eGFP), in gas mixtures with 3% oxygen, showed, that the percent of eGFP-positive cells was
significantly higher under mild hypoxia, than in control group, maintained in standard CO2-incubator conditions.
In general, the number of eGFP-positive cells was 2,58-time higher in nitrogen-based mixture, and 1,37 in argon-
based mixture, comparing to CO2-incubator conditions. The present work showed the positive effect of mild
hypoxic conditions on WJ-MSC cultures and is the first to reveal the difference in biological effects of gas
mixtures, with nitrogen and argon as "base" component, on WJ-MSC.
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