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OKCIepUMEHTAIbHOE U KIMHUYECKOE TPUMEHEHUE Me-
3eHXUMAITBLHBIX cTpoMallbHBIX KeTok (MCK) Tpebyer paspa-
OOTKH HOBBIX IOAXO/IOB U YCOBEPIICHCTBOBAHHS CYIIECT-
BYIOIINX METOJIOB KPHOKOHCEPBUPOBaHUS KJIETOK. Kprosa-
mUTHBIE cpeibl 171 3 dexTuBHOTO 3amMopaknBanuss MCK
066110 conepxkat 10% JIMCO u sMOpHOHATBEHYIO CHIBO-
POTKY, KOTOPBIE IPUXOIUTCS YAAIATH OCIIE OTOTPEBA, YTO
MOXET IPUBOIUTH K 3HAYMTENBbHON ToTepe Kietok. Ilpu
KPHOKOHCEPBHPOBAHUH KJIETOK HMCIOJNB3YIOTCS HETPOHH-
KaloIIHe B KJICTKH OCMOTHYECKH AKTHBHBIE KOMIIOHEHTHI
CpeIsl 3aMOpPaXXMBAHMUS, 3a9aCTYI0 — PA3JIMYHBIE caxapa.
Lenp nanHOM pabOTHI — HCCIIEIOBAHNE 1IETIECO00Pa3HOCTH
HCIIOJIB30BaHMs OJIUrocaxapuaoB uis moarorosku MCK k
KPHOKOHCEPBUPOBAHUIO U I CHIDKEHHS KOHIICHTPAIUU
JAMCO B kprO3alTUTHOH Cpelie.

B pabore ncrionszosam MCK nepmel yenoBeka 47 mac-
cakel. Caxaposy, Tperasnao3sy ¥ papuHO3y B KOHIIEHTpaLUIX
0,05;0,1;0,2; 0,3 1 0,5 M ncrnionb30Baiu ist peaoopadoTKH
KJIETOK J10 KpHOKOHCEPBHPOBAHHUS, a TAKKE KaK J0OaBKy B
KPHO3aIIUTHYO cpexy. [IpenobpaboTKy mpoBOIMIHN Iy TEM
KyJIbTUBHPOBAHHS KJIETOK B TEUEHUE CYTOK C YKa3aHHBIMHU
KOHIIGHTpausaMu onurocaxapunoB. Oxnaxaeane MCK
OCYIIECTBIISUTH CO ckopocThio 1 rpan/mun 10 —80°C, mocne
4yero oOpasIpl OrpyKaiu B )XUAKHK a30T. COXpaHHOCTh
KJIETOK OTIpEIeIISUIH OKPAIIMBAHUEM TPUITAHOBEIM CHHUM.
MeTabo4YecKy o aKTHBHOCTb OLICHUBAJIM 10 PEJOKC-HH/IU-
katopaM MTT u Alamar Blue. Aaunorennyo 1 ocTeoreH-
Hy!0 1 depeHIPOBKY TPOBOJMIN B CPEAAX, COAEPKAIINX
crienn(pUIEeCKIe HHAYKTOPBI, X ONPEACIISUTH [0 HAKOTICHUIO
JIUMHI0B, T03UTHBHO oKkparmBaromxcs Oil Red O, i o
9KCIPECCUH KIIETKaMU HIe04HoH (ocdarasbl.

Kpuokoncepsuposanue cycnensuit MCK, ne npomenmnmx
peno0OpaboTKy, B cpesne 6€3 KpHOIMPOTEKTOPOB IPHBOHIIO
Kk rubenu 6onee 90% kneTok. Mex Iy moka3aressiMu COXpaH-
HOCTH KJIETOK M COAEP)KaHHEM CaxapoB B HCCIEAyEMOM
Jrana3oHe KOHLECHTPALUH B KpHO3AINUTHOM cpelie U cpese
JUTs IpetoOpabOTKH yCTaHOBJIEHA KyTIOJI000pa3Hast 3aBHCH-
MocTsb. [IpenBapurensaoe Kynsrusupoanne MCK B mpucyT-
CTBHUH JTFOOOT0 U3 HCCIIEAYEMBIX OJIUTOCAXapH/IOB 3HAUNTEITh-
HO ITOBBIIIAJIO UX KPHOYCTOWYMBOCTH. J{ake IpH 1mostHOM
orcyrctBur JIMCO 1 ceiBopoTKH 0Koito 50% npenodpabo-
TaHHBIX KJIETOK IIOCIIE 3aMOPaKUBAHUSI-0TOIPEBA COXPAHSITH
KU3HECTIOCOOHOCTH, MPOABIISIN METa00INIECKYIO aKTHB-
HOCTb ¥ OBUIM CHOCOOHBI K a/ire3uu U poiudepariu B yc-
JIOBUSIX MOHOCJIOMHOTO KYJIFTUBHUPOBaHMS. MHIyKIHS Kite-
TOK B QIMIIOT€HHOM U OCTEOI'¢HHOM HAaIlPaBJICHHUIX IPUBO-
JIMJIa K HAKOIUICHHIO B HUX BHYTPHUKJIETOUHBIX JIMITUIOB U
9KCIPECCUH IEIOYHOH ocdaTaszbl COOTBETCTBEHHO.

[MonydeHHbIe pe3yabTaThl yKa3bIBAIOT Ha LIeJIeco00pas-
HOCTB UCTIOJIb30BAHUS CaXxapoB [yisi pa3padboTku A dexTus-
HBIX METOZIOB KprokoHcepBupoBanus MCK, nckiouarommx
IIPUMEHEHNE TOKCHYHBIX KOHIIEHTPALMHA KPHOIIPOTEKTOPOB
1 KCCHOT€HHOW CBIBOPOTKH.
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Experimental and clinical applications of mesenchymal
stromal cells (MSCs) require the development of new ap-
proaches and improvement of existing methods of cells
cryopreservation. Cryoprotective solutions for effective
freezing of MSCs usually contain 10% Me,SO and fetal se-
rum. These components must be removed after thawing
and this often leads to significant cell loss. Various sugars
are often used for cells cryopreservation as non-permeant
osmotically active freezing media components. The aim of
this study was to evaluate the feasibility of oligosaccharides
using for the preparation of MSCs to cryopreservation and
to reduce Me,SO concentration in cryoprotective solution.

Human dermal MSCs of the 4-7" passages were used in
this study. Sucrose, trehalose, and raffinose in concentra-
tions 0f 0.05; 0.1; 0.2; 0.3 and 0.5 M were used for pretreat-
ment of cells prior to cryopreservation and as an additive
into the cryoprotective solution. Pretreatment was performed
by one day cell culturing with indicated concentrations of
oligosaccharides. MSCs were cryopreserved using the cool-
ing rate of 1 deg/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
redox indicators MTT and Alamar Blue (AB). Osteogenic
and adipogenic differentiation was induced in media sup-
plemented with specific differentiation factors and deter-
mined by the accumulation of lipids, positively stained with
Oil Red O, or by expression of alkaline phosphatase.

Cryopreservation of MSC suspensions without pre-
treatment stage in a cryoprotectant free solution resulted in
the death of more than 90% of cells. Dome-shaped depen-
dence between rates of cell survival and sugars concent-
rations in cryoprotective solution and in culture medium
for pretreatment was established. Pretreatment of MSCs
with any of the studied oligosaccharides resulted in a
significant increase in their cryostability. 50% of pretreated
cells after freezing in the absence of Me,SO and serum pre-
served their survival and metabolic activity and were able
to attach and proliferate during monolayer culture. Induction
of cells into adipogenic and osteogenic direction led to
lipid intracellular accumulation and expression of alkaline
phosphatase, respectively.

The obtained results indicate the feasibility of using
sugars for the development of effective cryopreservation
methods, which exclude the application of toxic concent-
rations of cryoprotectants and xenogeneic serum.
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