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BJINAHUE AMCO U ®PAKLUM (A0 5 KAA) KOPOOBOW KPOBU

HA POCTOBbIE CBOVUCTBA KYJ1bTYPbl MCK

UHcTUTYyT Npo6nem kpnodbuonorum n kpuomeanuuHol HAH YkpauHbl

(r. XapbkoB)

PaboTa BbinonHeHa cornacHo nnaHy HUP UMNKnK
HAH YkpauHbl B oTaene 6uoxmmum xXonoaoBol agan-
Taumm no Teme Neb55 «JJocnigpkeHHs penapaTtuBHOI
il HU3bKOMONEeKyNsapHOi dpakuii 3 KOPLOBOI KPOBI
Ha KpiOKOHCepBOBaHI KNiTMHM», Neroc. perncrpaummu
0010U000403.

BctynneHue. B coBpemeHHOM MeauumHe Bce
Oonee nonynapHbIM CTAHOBUTCS Takoe Harnpasne-
HVEe KaK pereHepaTvBHasg MeAuuVHA C MPUMEHEHUEM
QyTOJIOMMYHbIX ME3EHXMMasIbHbIX CTPOMaSIbHbIX KJIETOK
(MCK). Ona nonyyeHus cycneHsmm MCK, BBOAMMON
naumeHTy, Heobxoamma Obina paspaboTka MeToO0B
VX BblOENeHNs, HaKOMIEHUST N OJINTENIbHOrO XPaHeHs
6e3 noTepn yH1KanbHbIX CBOMCTB. Hanbonee yoobHbIM
CNoCcoOOM OUTENBHOIO XPaHEHWUS! KNIETOUYHbIX CYCMeH-
31N Ha CErofHsWHNA AeHb ABNSIETCS KPUOKOHCEPBU-
poBaHue, a Hanbosee NonynsPHbLIM KPUOMPOTEKTOPOM
— anumeTtuncynbdokeng, (AMCO). Ero npenmyLLectsomM
ABnsieTcs ObICTPOE MNPOHUKHOBEHWE BHYTPb KJIETOK
1 GOpMUPOBAHNE YCTOMYMBBLIX BOOOPOLHbIX CBS3en
C Xunakon daszoii. OgHako psaoM aBTOpOB ObloO Mo-
kasaHo, 4yto AMCO nomumo 3ddEeKTUBHOro Kpnosa-
LWMTHOrO OeicTBMsa, 00nagaeT Takke BblPaKEHHOM
umtoTokcmyHocTeio [10, 17, 19]. B3aumogencTteys C
6enkamu 1 IMNUAAMN, OH MEHSIeT CTPYKTYPHbIE CBOI-
CTBa KNeTo4YHbIXx MeMbpaH. Mocne koHTakta ¢ AMCO,
NPOUCXOONT USMEHEHME POCTOBbLIX CBOMCTB KNETOYHbIX
KynbTyp [2, 9].

B Hawwmx npeabloylmx MccnenoBaHusx 6uino no-
KasaHo, 4TO HMU3KOMONeKynsapHasa dpakuusa (4o 5 ka)
kopaosow kpoeu KPC npu no6aBneHnn B cpebl Kysb-
TUBMPOBaHMS CnocobHa CTUMYyNMpoBaTb POCT Kak
HaTUBHbIX [4], TaK N EKOHCEPBUPOBAHHbLIX KJI€TOYHbIX
KynbTyp [6], a Takke pa3nunyHble GYHKLUMOHANbHBIE NO-
Kasarenu daroumToB 4OHOPCKOM KpoBwu [5, 14].

Llenblo gaHHoOW paboTbl ObIIO U3Y4UTb BAUSHUE
dpakumm (oo 5 kJa) KOpAOBOW KPOBM Ha POCTOBbIE
ceolictBa kynbtypbl MCK nocne ee aksunubpauuuv B
cpene, copepxatlen AMCO.

O6bekT U MeToAabl uccnepgoBaHus. O6bLEKTOM
ncenepoBanusa cnyxunu MCK, nonyyeHHble M3 KOCT-
Horo mogra [16] nabopaTopHbiXx Kpbic. ComepxxaHne
XXMBOTHbIX M 9KCMEPUMEHTbl MPOBOAWAMCL COrnac-
HO NONOXeHun «EBPONEMCKON KOHBEHUMW O 3alin-
T€ MNO3BOHOYHbIX XMBOTHbIX, KOTOPbIE WCMOMb3YIOT-
CAl 0N OKCMEPUMEHTOB WM APYrMX HayYHbIX Lenen»
(Ctpaccbypr, 1985), «3aranbH1UX €TUYHUX MPUHLAUMIB

E€KCMEePUMEHTIB Ha TBAPMHAX», YTBEPXOEHHbIX [1epBbiM
HaUMOHaNbHbIM KOHrpeccom no 6moatuke (Kues,
2001).

Mcnonb3oBanu knetkn Ha 3-4 naccaxax nocne no-
JlydeHunst. SkBUAMOpaumio CycneH3un KneTok MpoBO-
Ounn npu KoMHaTHon Temnepatype (20-22°C) B kpuo-
npobupkax B TedeHne 30 MUHYT B cpeae, coaepxatlen
95% deTanbHON Oblubel cbiBOPOTKM KpoBwu (FBS) u
5% OMCO. KoHueHTpauus knetok coctasnsna 108kn/
M. Tocne OKOHYaHUS SKBUINBPALMN KNETOYHYIO CyC-
NEeH3U1I0 OTMbIBaNM OT KpnonpoTekTopa cpeaon DMEM
v yoananm OIMCO ¢ nomouwpbio LeHTpudyrmposa-
Hus. KynbtnBmposaHme MCK npoBoaunn B marpacax
S 75cm? B cpepe DMEM/F12 (1:1) c nobasneHnem 10 %
FBS. MoceBHasi koHUeHTpauus coctaenana 104 kn/cm?.

®pakumio ¢ MonekynsipHblM BECOM KOMMOHEHTOB
Huxe 5 ka (PKK) nonyyann metogom ynstpadunsrpa-
UMM 13 uenbHon kopaosoi kposu KPC, nogBeprHyToi
kpuopecTpykumn. MonydeHHsli 06vem KK nnodunn-
31poBaNu 1 nepes NpUMMEHEHNEM Pa3BOaVIN Cpenon
DMEM w3 pacyeTta 40 mr/mn. ®KK gobasnsnu B cpeny
KynbTBMpoBaHus MCK B pasnnyHbIX KOHLEHTPALUSX:
oT 28 mkr/mn go 400 mkr/mn. KOHTponem cnyxun pocT
kynsTypbl MCK 6e3 no6asneHns OKK.

PocToBble cBOMCTBa KyNnbTypbl OLEHMBaNM no no-
kasarenam UM (mnpekc nponudepaumn) n MU (Mmn-
ToTMyeckuin uHgekc). UM — oTHoweHne konnyecTtsa
CHATbIX Ha 3 CYTKM KyJNbTUBMPOBAHUS KIIETOK K KO-
JINYECTBY MNOCESIHHbIX, MOCYUTAHHbLIX CTaHAAPTHbIM
nabopaTtopHbiM METOAOM B CYEeTHOW kamepe [ops-
eBa. M — konuuecTtBO penswmxcsa knetok Ha 1000
NOCYUTaHHbIX (%o0), KOTOpOE npoBOAMAN B (UKCU-
POBaHHbIX HAa 3 CYTKM pPOCTa M OKPALLUEHHbIX reMaToK-
cunuHoMm Kappauu npenapatax [1]. MNMapannenbHo ¢
MW onpegenann KOANMYECTBO MNATONOMMYECKUX MUTO-
30B. [IPMXKM3HEHHYIO OLLEHKY MOPONOrMn KynbTypbl

npoBOAMAM  BU3yaNlbHO MOA,  VMHBEPTUPOBAHHLIM
MUKPOCKOMOM.
CTaTUCTMYECKUIA  aHann3  3KCNepUMEeHTasbHbIX

[aHHbIX NPOBOAMN MO HenapameTpU4eckKoMy Kpute-
puio MaHHa-YnTHU. YPOBEHb AOCTOBEPHOCTN COCTaB-
nan 0,05.

PesynbraThl UCCNiegoBaHuii uobcyxaeHue. Npu
kynsTuBMpoBaHu MCK nocne aksunubpauuu B cpeae,
copepxaten 5% OMCO, 6bl10 OTMEYEHO CHUXEHne
POCTOBbIX CBONCTB KynbTypbl. UM Ha 3 cyTkn cocTtaBun
70% OT POCTOBLIX MokasaTenen A0 aKBUIMbpaLuu.
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Wnpeke npornmdepauuny

HaTMBHas
KynbTypa

nocne akeumbpauum ¢ AMCO

Puc. MpupocT kneTok Ha 3-1 CYyTKU Npu KyNbTUBUPOBA-
Humn MCK B cpepax, coaepxxalumx pasimyHble KOHLEH-
Tpauun KK, nocne skeunubpauum B cpeae
c 5% AMCO (n=5).

MpumeuyaHue: * — pa3nnyMa CTaTUCTUYECKN OCTOBEPHbI
MO OTHOLLEHWIO K MOKa3aTento HaTUBHOM KynbTypbl (p < 0,05);
# — pas3nuuns CTaTUCTUYECKN LOCTOBEPHbI MO OTHOLLIEHWIO K
KOHTPOJO nocne akeunubpaumm ¢ AMCO (p<0,05).

MpUYrHbBl TakOro 3HAYUTENBHOMO CHUXXEHUS KONMYe-
ctBa MCK B KynbType B yka3aHHble CPOKN KYJbTUBUPO-
BaHWS MOTyT ObITb PasnnyHbiMU. Tak, ObIIO NOKa3aHo,
YTO 3HAYUTENLHOE CHUXEHWNE XN3HECTOCOOHOCTU Kile-
TOK peTaNbHOM NeYeHN NPOUCXOAMT Ha 3Tarne OTMbIBKM
mx oT OMCO [11]. Kpome TOro, BCneactesme mame-
HEHWIA CTPYKTYpbl MJa3MaTU4yeckoin memOpaHbl nop,
BnnsHMem OMCO BepOsiTHO MPOUCXOAUT HapylleHne
aaresnn KNeTok K MOBEPXHOCTU KyNbTypanbHOro niac-
Trka. Mpryem HapyLeHne MOXET KacaTbCHA HE CTONbKO
KONMYECTBEHHBIX, CKOJIbKO MOPdOIOrnyeckmx mame-
HeHuli kneTok. Mockonbky AMCO MeHsieT cBoMcTBa
0€enKoBbIX KOMIMOHEHTOB MEMOpaH 3TO MOXET npu-
BOOUTb K M3MEHEHUIO0 CBOWCTB PELLENTOPOB aaresuu
— WHTErpuUHOB, U CHMXaTb X CMOCOOHOCTb K B3aMMO-
[EeNcTBuI0 Kak ¢ Genkamu BHEKJIETOYHOrO MaTpuKca,
Tak U C aKTMHOBbIMU (UIaMeHTaMu uuToCcKeneTa.
Mpy 3HAYNTENBHBLIX HAPYLLUEHUSIX NPOLLECCOB aare3uu
ONOKMPYETCS YYBCTBUTENIbHOCTb KJIETKM K AENCTBUIO
MuToreHoB [12] n, cnegoBaTenbHO, HE HAYMHAETCH ee
MUTOTUYEeCKOe aeneHve. bonee nospHee Havano pe-
NleHns KNneTok, B3aumopercteoBaBwmx ¢ AMCO, no
CPaBHEHUIO C KOHTPOJIEM MOXET OblTb O4HOW U3 Npu-
YMH OTMEYEHHOIO CHUXXEHUSI POCTOBbIX NOKa3aTenen B
naHHOM BapwuaHTe. B3anmogerictene IMCO ¢ 6enka-
MU U IMNUAaMnU MemMOpPaH MOXET NMPUBOANUTL TakXKe K
HapYLLEHNIO OKUCNNTENBHOTO GochopunnpoBaHus, 1
Kak CNefCTBME, CHUXEHUIO 3HEepreTmuyeckoro obecne-
YyeHus kneTok [8, 13, 18]

Mpwn po6asneHnn OKK B KoHUEHTpaumsx 28 n 56
MKr/mMn pocTtoBon cpenbl UMM KynbTypbl ocTaBancs

LOCTOBEPHO HWMXE, YEM B HATUBHOW KysnbType (puc.).
EroHopmanusaums Habnoganack B Anana3oHe KOHLEH-
Tpaumn PKK 112 — 400 mkr/mn. OgHaKo AOCTOBEPHbIE
OTINYMS OT KOHTPONSA MOCNe 3KBUAMOpaLmMmn KIEeTOK C
OMCO 6binv nonyYeHbl TOIbKO B BapuaHTe ¢ nobaB-
nennem ®OKK B koHueHTpauun 400 mkr/mn. PaHee,
HamMu ObIJIO MOKa3aHO CHUXEHWe nokasaTesieil pocTta
KynbTypbl GUOpPO6IACTOB YenoBeka U NepeBnBaAEMON
nmHum BHK-21 clone 13 nocne nonHoOro uukna Kpu-
okoHcepBupoBaHmsa o 50% un 40% OTHOCUTENBHO
HaTMBHbIX NOKa3aTenen COOTBETCTBEHHO [6].

Kak MOXHO BUAETb, B pe3ynbraTe B3auMoaenCcTaus
kneTok ¢ JMCO B xone obs3aTesibHON 3KBUAMOpaLnn
nepen HavyanoM CHWUXEHUS TeMnepaTtypbl, yXe npo-
VUCXOOAT 3HAuYMTeNbHble HapyLUEHWs, Bbi3blBalOLLNE
CHUXEHME POCTOBbIX MOKasaTeneln KAETOYHbIX KyJb-
Typ. OgHaKko, B OTAIMHME OT NOBPEXAEHUN, BbI3BAHHbIX
OENCTBMEM HUSKUX Temnepatyp, OHW SBASIOTCS
obpatnmMbiMn. O6 3TOM CBUAETENLCTBYET TOT DaKT,
yto pobasneHne OKK HopmanuayeT pPOCT KynbTypbl
MCK nocne gencteua AMCO, B TO BpemMs kak nocne
KpMokoHcepBupoBaHusa nobasneHne OKK B pocTtoBkie
cpenbl ynyylaeT POCTOBbIE MOKA3aTenu KynbTyp, O4-
HAKO OHW OCTAIOTCHA HUXE, YEM B HATUBHbIX KyNbTypax
[13].

M3yuyeHne MW, nocHMTaHHOro Ha 3 CYyTKU KynbTU-
BUPOBAHUS, HE BbIABUIO OOCTOBEPHOrO0 U3MEHEHUS
KONMYecTBa AENSALLMXCS KINETOK NMocne aKBunnépaumm
nx ¢ AMCO mnnu kynsTMBMpoBaHus B npucytctamnm KK
(Tabn.).

[Jons knetok, vMelwas pasfavyHble NaTtoiioruu
neneHuns, B kynbtype MCK Benvka n MoXxeT gocturatb
40%. B wuccnepoBaHHble HaMU CPOKU OOCTOBEPHbIX
OTANYMIA MeXOy A0Nen naTtonornM4yeckux MmMTO30B B
pasHbIX BapuaHTax obHapyXeHo He Obino. OgHako Bu-
3yanbHasg OugeHKa COCTOSHNS KYNbTYpbl B MEPBbLIE Yachl
nocne akeunmbpauum ¢ AMCO, ero yoaneHus n noceesa
B KynbTypasbHble (GiakoHbl BbiiBUIa Mopdonornyec-
KME OTNNYUS KNETOK OAHHbIX BAPUMAHTOB OT HATUBHOM
KYNbTypbl. OTO Bblpaxanocb B BakyonmMaauuu soep v
LUMTOMIa3Mbl, NU3MEHEHUM LMUTOMNAa3MEHHO-A0EePHOro
OTHOLLEHMS, GOPMbI Aep U KIETOK.

Hopmanusaums mopdgonorum MCK Habnoganach
yepes 24 yaca KynbTuBMpoBaHUS. JJOCTOBEPHOro BN-
aHns PKK Ha ckopocTb HopManuadauum mopdonorum
KNeTOK M OOJI0 NaTONOrMYecKnx MUTO30B B KyNbType
0BHapy>eHo He BblIs1o.

B Hawmx npenbioyLmx nccnegoBaHmsx Mol genann
BbIBOZ, 0 BaxkHOM ponu OKK B cpene KynbTMBMpOBaHUs
KaKk pocToCTUMynuvpytowero dakropa, CrocobHOro
yBENNYMBATL CKOPOCTb POCTa KAETOYHbIX KyAbTyp 3a
CUYET YCKOPEHMS NpOoTeKkaHns BCeEX NPOoLEeCcCoB aaresnu

Ta6nuua

MuTtoTnyeckum niaekc Kkynbtypbl MCK Ha 3-u cyTKn pocTa B cpefax, coaepXXawmx
pa3nunyHble KoHUueHTpauuu PKK, nocne aksunmnépauum B cpege ¢ 5% AMCO

HaTtueHas Mocne akBunubpaumm ¢ AMCO (n=4)
Bapnant Kynbrypa DOKK 28 mkr/ | DKK 56 mkr/ | ®KK 112 mkr/ | PKK 224 mkr/ | PKK 400 mkr/
(n=5) KOHTPONIL MmN MmN MmN MmN MmN
MW (%o) 14,5+1,04 11,0+1,96 10,5+1,08 11,0+1,35 12,5+1,55 14,5+1,32 13,75+1,89
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KNeTOK M aKkTMBALUMM MUTOTUYECKOro AeneHuvs. Takke
B psae paboT Mbl Nokazanu NpsMoe CTUMYNMpyioLLee
BnnsHne MKK Ha aHepreTnyeckumini MeTabonmam KIeTok
[3, 7, 15]. OueBmpHO, 4TO 06a 3TN MexaHMU3Ma Oeli-
ctBus GKK no3sonsioT Hopmanu3oBaTb HapyLleHUs B
KneTkax, BO3HMKLUME B pe3ynbTate B3aMMOAENCTBUS C
OMCO Ha atane akBunubpauum, U BoCCTaHaBIMBaTb
pocT KynbTypbl MCK.

BeiBoabl. Taknm 06pa3oM, B xo4e MpPOBenEHHbIX
nccnenoBaHuiA GbIIO NMokas3aHo, YTO MOC/E KOHTakTa
cycneHsmn MCK ¢ IMCO B 5%-HOM KOHLUEHTpauuu,
NPOUCXOONT OOCTOBEPHOE CHUXEHWE POCTOBbIX MO-
Kasarenen KynbTypbl U MOPQOSIOrnMY4eckne n3MeHe-
HUS KJIETOK, KOTOpPble Hanbonee BbIpaXeHbl B NepBble
24 yaca kynbTUBMPOBaHUSA. [JoOaBneHne HU3KOMO-
nekynsapHon gppakumn (4o 5 k[a) KopaooBow KpoBU B

KoHueHTpaumn 400 MKr/mn B cpeay KyNnbTUBMPOBAHMS
MCK nossonsietT HopmannmsoBaTb HAPYLUEHHbIE BCNES-
cTtBue peictema AMCO nokazatenu pocta KynbTypbl U
He OKa3bIBaeT BNUSHUS Ha HabngaemMble MOPdONorn-
Yyeckre U3MEHEHUS KITETOK.

MepcnekTuBbI AanbHeWWnX uccnepoBaHuin. B
hanbHerwer paboTe 6yaeT U3y4eHo BANSHME KPUOKOH-
CEepBUPOBaHNS HA POCTOBbIE CBOMCTBA KyNbTypbl MCK.
JaHHble, NpeacTaBneHHble B 3TOW cTaTbe, NO3BONAT
OUEHUTb 9P DEKTUBHOCTL PA3/IMYHbLIX NPOrpamMm 3a-
MOpaXMBaHUSA U X BKNaL, B HabN0AaeMble N3SMEHEHMS
POCTOBbIX CBOMCTB KynbTypbl MCK nocne kprokoHcep-
BMPOBaHWS, a Takke NPUbIN3NTLCS K MOHMMaHUIO Me-
XaHM3ma BOCCTaHaBNNBAIOLLLEr0 AENCTBUS HU3KOMOJIE-
KynspHom dpakumm (Ao 5 kJa) KopaoBOM KPOBWU.

—_
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KNIHIYHA TA EKCMEPUMEHTAJIbHA MEOAULUUHA

YOK611.018. 21. 6:547. 569. 2:612. 649. 011. 87

BMJIUB AMCO TA ®PAKLIT (0 5 KOA) KOPOOBOI KPOBI HA POCTOBI BJIACTUBOCTI KYJIBTYPU MCK

N'yneecbkuii O. K., JlaBpuk O. A., TpudoHoBaT. B.

Pesiome. MeToio poboTn 6yno BuBunTK BNAMB dpakuii (2o 5 ka) kKopaoBoi KpoBi HA POCTOBI BNAaCTUBOCTI
kynbTypy MCK nicns ii ekBinibpauii y cepenoBuui, wo mictute AMCO. MNMokasaHo, Lo nicnsa KOHTakTa CycneHaii
MCK i3 AMCO y 5 %-011 KoHUeHTpauji, BiOyBaeTbCs BipOrifHe 3HMXEHHS POCTOBMX NMOKA3HUKIB KYNbTYpW Ta MOp-
dOosoriyHi 3MiHW KNITUH, AKi HaMBINbLL BUpPaXeHi y nepLui 24 rogmHu kynbTuByBaHHS. JogaBaHHs dpakuii (40 5 k[a)
KOPAO0BOI KPOBI Yy KOHUeHTpauji 400 mkr/mn y cepenosulle kynstnByBaHHa MCK no3Bonse HopmanisysaTtu nopy-
weHi yHacnigok aji AMCO noka3HukM poCTy KynbTypun Ta HE BMIMBAE HA MOPDOMOriYHI 3MiHU KNITUH.

KniouyoBi cnoea: eksinibpauis, kynstusysaHHs, IMCO, dpakuia (0o 5 kda) kopaosoi kposi, MCK.
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BJIMSSHUE MCO U dPAKLUU (00 5 KOA) KOPOOBOM KPOBU HA POCTOBBIE CBOMCTBA KYNbTYPbI MCK

F'yneeckuin A. K., Jlaepuk A. A., TpudoHosa A. B.

Pestome. Llenbio paboTbl 661510 N3yunts BAnaHMe dpakumm (00 5 k[a) KopaoBo KPOBU HA POCTOBbLIE CBOMCTBA
kyneTypbl MCK nocne ee akBunmbpaumu B cpese, copepxatlen AMCO. NokasaHo, YTO NOCNe KOHTaKTa CycrneH3nm
MCK ¢ AMCO B 5 %-HO0W KOHLLEHTPaLLMK, MPOUCXOOUT AOCTOBEPHOE CHUXXEHME POCTOBLIX NOKa3aTenel KynsTypbl 1
MOpP®dONIOrnyeckne N3MeHeHNs KIIETOK, KOTOpPble Hanbonee BbipaXKeHbl B NepBble 24 yaca KynsTuBMpoBaHus. [1o-
6aBneHne eppakuunm (0o 5 kZla) kopaoBo KpoBM B KoHLEeHTpaummn 400 Mkr/mn B cpeay KynbtuBmpoBaHms MCK no-
3BOJISET HOPMaNM30BaTh HapyLLEeHHble BcneacTeue aenctema AMCO nokazatenm pocTa KynbTypbl 1 HE OKa3biBaeT
BNIMSIHUS Ha Habnogaemble MOPdONOrnyeckme N3MeHEHNs KNETOK.

KnioueBble cnoBa: skBunnbpaums, KynstusmpoBanue, AMCO, dpakumsa (0o 5 ka) kopaosoii kposu, MCK.
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The Influence of DMSO and a Fraction (below 5 Kda) from Cord Blood on MSC Culture Growth

Gulevsky A. K., Lavrik A. A., Trifonova A. V.

Abstract. The study aim was to estimate the influence of a fraction (below 5 kDa) from cord blood on MSC cul-
ture growth after equilibration with dimethyl sulfoxide (DMSO).

Materials and Methods. MSC were obtained from rat bone marrow and used at the 3™ — 4" passages. Equilibra-
tion of cell suspension was carried out at 20-22°C for 30 minutes in medium with 95% FBS (fetal bovine serum)
and 5% DMSO. Cell concentration was 10° cells/mL. DMSO was removed by centrifugation. MSC were cultivated
in growth medium DMEM/F12 (1:1) with 10% FBS. Seeding concentration was 10%cells/ cm?. The fraction (below
5 kDa) was extracted from cattle whole cord blood by ultrafiltration (CBF). It was added to MSC growth medium
in the concentrations of 28 ug/mL to 400 ug/mL. Growth properties were estimated in terms of Pl (Proliferation
Index) and MI (Mitotic Index). The number of pathological divisions and cell morphologic characteristics were also
estimated.

Results and Discussion. The growth properties of MSC culture deteriorated after equilibration with 5% DMSO.
Pl was 70 % of the pre-equilibration value. Possibly, it was associated with cytoplasmatic membrane alterations,
which damaged cell adhesion. This resulted in a later start of cell divisions as compared with the control. Therefore,
it may be a cause of growth property deterioration of MSC culture after contact with DMSO. Interactions of DMSO
with membrane proteins and lipids impaired oxidative phosphorylation and, as a consequence, cell energy.

If CBF was added in the concentration of 28 ug/mL or 56 ug/mL, the Pl was significantly lower as compared with
native culture. The addition of CBF in the concentration range from 112 ug/mL to 400 ug/mL resulted in normaliza-
tion of MSC culture growth. However, a significant difference from the native Pl was found for the variant with 400
ug/mL CBF. As one can see, the cell damage after equilibration with DMSO was reversible, and cells may recover.

At the 3 day Ml in the variant after equilibration with DMSO didn’t differ from native or CBF variants. The per-
centage of pathological divisions of native MSC culture was about 40 %. No significant difference in the number of
pathological divisions between all variants was found. Morphological differences were found in the variants with
DMSO and CBF as compared with the control. They were manifested as cytoplasmic and nuclear vacuolations,
changes of cell and nucleus shapes and nucleus-cytoplasm ratio. The cell morphology normalized after 24-h cul-
tivation. CBF didn’t influence recovery rate of cell morphological abnormalities and the number of pathological
divisions.

Previously, it was shown that CBF affected cell cultures as a growth-stimulating factor. It increased cell culture
growth via accelerating cell adhesion and activating mitosis. We also showed a direct stimulating effect of CBF on
cell energy metabolism. So, both of the mechanisms could ameliorate cell damage after DMSO contact and con-
tribute to recovery of cell culture growth.

Conclusions. MSC culture growth indices significantly decreased after contact with 5% DMSO. Cell morpholog-
ical abnormalities caused by DMSO were the most manifested within the first 24 h of cultivation. The fraction (below
5 kDa) from cord blood at the concentration of 400 ug/mL normalized the MSC culture growth indices affected by
contact with DMSO and did not influence cell morphological abnormalities.

Keywords: equilibration, cultivation, DMSO, fraction (below 5 kDa) from cord blood, MSC.
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