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Jlns KpUOKOHCEPBUPOBAHUSI ME3CHXMMAJIbHBIX CTPO-
ManbHBIX KIeTOK (MCK) 0OBIYHO HCIONIB3YIOTCS KpHO3a-
IMUTHBIE cpenbl, BKIouaoomue 10% AMCO u smb6puo-
HaJIbHYIO CBIBOPOTKY KCEHOTE€HHOTO IPOUCXOXKICHHUS, KOTO-
pble TIPUXOAUTCS YAAJAThH Iepel] BBEIEHUEM, YTO BHOCHUT
JONOJTHUTEIIbHBIH TEXHOJIOTHYECKUH 3Tal, 4acTo HMPUBOJ-
IIKH K 3HAYUTEJIbHON NoTepe KieTok. Caxapo3a 4acTo UCIIONb-
3yeTcs MPU KPUOKOHCEPBUPOBAHUH KJIETOK B KaUu€CTBE HEMPO-
HUKAIOIEr0 HETOKCUMYHOTO OCMOTHYECKH aKTHBHOTO KOM-
noHeHTa. B nanHO# paboTe ncciaenoBanu HEKOTOPhIE MOIX0-
JIbI MCIIOIb30BAHUS Caxapo3bl Il CHUKEHHS KOHIIEHTPAIH
JAMCO npu xpuoxoncepsupoBanuu MCK uernoseka.

B pa6ote ucronszoanun MCK, mosy4eHHbIE ¢ TICHMEH-
HOTO comtacus MHGOPMHUPOBAHHBIX JOHOPOB, KyJIbTHBHPO-
BaHHbIe B TeueHHe 4—7 maccaxkeil. Caxapo3y B KOHIEHTpa-
musx 0,1; 0,15 u 0,2 M ucnosb3oBaiu st mpegoopadoTKu
KJIETOK JI0 KpHOKOHCEPBHPOBAHUS, a TAK)KE B KAaYeCTBE JI0-
0aBKHM B KpHO3aLIUTHYO cpeay. [IpenodpaboTky npoBOIHIN
IyTeM KyJIbTUBUPOBAHUS KJIETOK B TCUCHUE CYTOK C yKa3aH-
HBIMM KOHIIEHTpalMsIMHU caxapo3bl. KprokoHcepBupoBaHue
MCK ocymecTisinu co ckopoctbio 1°C/mun 1o —80°C, moc-
JIe 4ero oOpasipl MOrpyKaiu B XKHUIAKUH a30T. COXpaHHOCTb
KJIETOK OIpPEAeNIsJIM IyTeM OKPAIIMBAHHUS TPUNAHOBBIM
cHUM. MeTabOoIHYeCKyI0 aKTUBHOCTD OLEHUBAIIM C HCIIOJb-
3oBaHueM penokc-uHaukaropoB MTT u Alamar Blue (AB).

Kpuoxoncepsuposanue MCK B kynbTypanbsHO#l cpene
npu orcytcTBuu JIMCO, caxapo3bl 1 CBIBOPOTKY IIPUBOIUIIO
k rubenun 6osee 90% kietok. [IpenodpaboTka KIETOK caxa-
po30it unu ee noOaBIeHUE B 3Ty Cpely 3aMOpPaKUBAHUSA
IPaKTUYECKH HE BIIMSAIU Ha JKU3HECIIOCOOHOCTH KIIETOK.
Bwmecre ¢ Tem 3HauuTENBEHOE KOJIM4eCcTBO (0K0I0 50%) mpea-
00paboTaHHBIX KIETOK, KpHOKOHCEPBUPOBAHHBIX B PUCYTCT-
BUH caxapo3bl, MOCIIe OTOTPEBA COXPAHSUTH )KU3HECTIOCOOHOCTD
U MeTabOJINYECKYI0 aKTHBHOCTb, OlleHeHHYI0 1o MTT- u
AB-tectam. B ycnoBusAx MOHOCIIONMHOTO KyJlIbTHBHUPOBAHUS
KPHOKOHCEPBHPOBAHHBIE KIETKU OBUIH CIIOCOOHBI K aATe3HH
u nponudepanuu. [JomoNHUTENbHOE BBeleHue Bcero 1%
AMCO B caxap030CoAepKallyl KpHUO3aIHUTHYIO Cpeay
nociie MpeJBapUTeIbHOH 00pabOTKH KJIETOK MPUBOAMIO K
MOBBIMIEHUIO )KU3HECTIOCOOHOCTH, METabOIMYECKOH U MPO-
m(epaTUBHOI aKTHBHOCTH KJIETOK 10 65%, 4TO CONOCTaBuU-
MO C pe3ylbTaTaMU, NOJYYCHHBIMU IPHU KPHUOKOHCEPBU-
poBanuu MCK nop 3amuroit 10% JIMCO B npucyTcTBUM
ChIBOPOTKH. JlanpHelee n3yuyeHne MexaHu3mMa KpHo3aluT-
HOTO JEUCTBUS Caxapo3bl MOXKET MOCIYXHUTh OCHOBOH JUIf
pa3pabotku 3 PEKTUBHBIX METOI0B KPHOKOHCEPBUPOBAHMUS,
UCKJIIOYAIOIIUX MCIONb30BaHHE TOKCHYHBIX KOHILEHTpaLui
KPUOTIPOTEKTOPOB U KCEHOT'€HHOIH CBIBOPOTKH.

NMPOBJIEMbI
KPMOBMOJNIOrUMU
T. 21, 2011, Ne2

207

For the cryopreservation of mesenchymal stromal cells
(MSC) the cryoprotective solutions, containing 10% Me,SO
and xenogeneic fetal serum are usually applied. To remove
these components before infusion the additional technolo-
gical step, which often leads to significant cell loss is needed.
Sucrose is often used for cells cryopreservation as a non-
permeant, osmotically active component. In this study some
approaches of sucrose application for the reduction of Me, SO
concentration during MSC cryopreservation were inves-
tigated.

MSC, used in this study were obtained after a written
donor’s informed consent with further culturing during 47
passages. Sucrose, in concentrations 0.1; 0.15 and 0.2 M
was used for the pre-treatment of cells prior to cryopreser-
vation and as an additive into the cryoprotective solution.
Pre-treatment was performed by one day culturing of cells
with indicated sucrose concentrations. MSCs were cryopre-
served using the cooling rate 1°C/min down to —80°C, and
following plunging into liquid nitrogen. Cell survival was
determined by trypan blue staining. Metabolic activity of
cells was assessed by MTT and Alamar Blue (AB) redox
indicators.

Cryopreservation of MSC in culture medium without
Me,SO, sucrose and serum resulted in the death of more
than 90% cells. Pre-treatment of cells with sucrose or its
addition into the freezing medium did not visibly affect the
viability of cells. At the same time, the significant amount
(about 50%) of pre-treated cells, cryopreserved in the pre-
sence of sucrose preserved their survival and metabolic
activity, assessed by MTT and AB-tests after thawing. Du-
ring monolayer culture, cryopreserved cells were able to
attach and proliferate. Additional inclusion of just 1% of
Me,SO into sucrose-containing cryoprotective medium after
cells pre-treatment resulted in the increase of survival, me-
tabolic and proliferative activity of cells up to 65% that is
similar to the data, obtained after cryopreservation of MSC
with 10% Me,SO in the serum presence. Further investi-
gation of the mechanism of the sucrose cryoprotective effect
could serve as a basis for the development of the effective
cryopreservation methods, which exclude the application
of toxic concentrations of cryoprotectants and xenogeneic
serum.
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