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KprokoncepBrpoBaHie Me3eHXUMaIIbHBIX CTPOMAaJIbHBIX
kierok (MCK) no pa3paboraHHOMY HaMU METO.Y, BKIIIO-
YaomeMy KOMIIJIEKCHOE HCIIONIb30BAHUE CAaXapo3bl, M03-
BOJISIET JIOCTUYb TOKa3aTeNel )KU3HECTIOCOOHOCTH KIIETOK
Ha ypoBHE 45% B 0TCYTCTBUE IPOHUKAIOUTIX KPHOIPOTEK-
TopoB. B HacTosmieit paboTe uccneaoBaid BO3MOKHOCTh
HOBBIMIEHUS (P (HEKTUBHOCTH TaHHOT'O METOJa 3a CUeT
BBE/ICHUS BEICOKOMOJIEKYIISIPHBIX TOJTUMEPOB.

B pa6ote ucnonp3oBann MCK koxu uyenoBeka 6—8
naccaxei. [IpenodpaboTka 3akioyanach B KyJbTHBHPOBa-
HUU KJeTOK B pucyTcTBuu 0,2 M caxapo3sl B TeueHue 24 u
JI0 3aMOpPaKMBaHMs. B Kpro3anmTHy10 cpey BHOCHIIN caxa-
po3y B koHneHTparmu 0,3 M 1 ouH U3 CIISIYIONHX MOTMMe-
poB: ¢puxomt (M. M. 400 000), nekctpan (M. M. 40 000), I'OK
(M. M. 200 000) u I13T" (M. M. 8000). 3amopaxuBanre MCK
OCYIIECTBIISIN CO CKOpOCThiO 1 rpaa/mun 10 —80°C, mocie
4yero o0pasiibl MOrpysKaiu B )KUIKUM a30T. [Tocie oTorpesa
IIPOM3BOJIMIICS ITOCEB KIIETOK Oe3 aTara oTMbIBKH. CoxpaH-
HOCTB KJICTOK ONPEEIISIIHN Iy TEM OKPAIIUBAHUS TPUITAHO-
BbIM CHHUM. JKH3HECTTOCOOHOCTh U METa0OIHNIECKYIO aK-
THUBHOCTD KJICTOK OLIEHMBAJIH 110 YPOBHIO BOCCTaHOBIICHHS
Alamar Blue. [Tocrne KyTbTHBHPOBaHUS B COOTBETCTBYIOIINX
WHIYKTHBHBIX Cpe/laX OLeHUBAIH 1N HepeHINPOBOYHBIN
norernman MCK mo okpammBaHuio Ha menoyHylo ¢pocda-
Ta3y ¥ HEUTPaIbHBIC JIUITHIBIL.

YcTaHOBIIEHO, YTO BBEACHHE B CaXapo30CoAepIKaIlyio
Cpemy KpUOKOHCEpBUPOBaHUs (huKoIIa, AekcTpaHa nim [ DK
B KOHIIEHTpaIusax ot 1 10 6% He 3HaunTeNbHO MPeI0TBpa-
a0 THOEIb KIIETOK, Mpeao0paboTaHHBIX caxapo3oi. B To
xe BpeMs npucytersue [191-8000 B kpro3amuTHOH cpere
HPUBOAMIO K KOHIIEHTPAIIMOHHO-3aBUCUMOMY YBEJIHUCHHUIO
COXPaHHOCTH. MaKcHMabHBIE TOKA3aTeNN KU3HECTIOCO0-
HOCTH 1 METa0O0JIMUECKOI aKTUBHOCTH KIIETOK (65 1 60%,
COOTBETCTBEHHO), OBUIN TOTy4EHBI IIPH MCIOIb30BAHIUHI
6%-ro pactBopa II9I'-8000. B ycaoBHAX MOHOCIOHHOIO
KyJIbTUBHPOBAHUS KJIETKH, KPHOKOHCEPBHPOBAHHBIE ITO]
3amuToi caxapo3sl ¥ [13-8000, ObUTH CLIOCOOHEI K are3uH,
npoxudepayu U JUPPEPEHIUPOBKE B OCTEO- U AIHIIO-
TeHHOM HaTpaBJICHUSX.

TakuM 00pa3oM, CKPUHHUHT BBICOKOMOJIEKYJISIPHBIX 10~
nuMepoB mokasan, uro [191-8000 mo3BossieT MOBBICUTH
s¢dexrrBHOCTL KpHOKOHCEepBUpoBaHusi MCK B oTcyTCcTBHE
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Cryopreservation of mesenchymal stromal cells (MSCs)
according to the technique we previously developed, invol-
ved a complex application of sucrose and allowed to achie-
ve cell viability rates at the level of about 45% in the absence
of penetrating cryoprotectants. The aim of present work
was to assess the possible enhancement of the efficiency
of'the technique by introducing high molecular weight poly-
mers.

Skin derived human MSCs of 68 passages have been
used in the study. The pretreatment step included cell
culturing in the presence of 0.2 M sucrose during 24 hrs
prior to freezing. Sucrose in the concentration of 0.3 M and
one of the following polymers such as ficoll (MW 400,000),
dextran (MW 40,000), HES (MW 200,000) and PEG (MW
8000) were introduced into cryoprotective medium. The
freezing of MSCs was performed with the cooling rate of
1 deg/min down to —80°C with following plunging of the
samples into liquid nitrogen. After thawing cells were
seeded without any washing step. Cell survival was deter-
mined by trypan blue staining. Cell viability and metabolic
activity were estimated by the level of Alamar Blue
reduction. Differentiation potential of MSCs was evaluated
after culturing in the corresponding inductive media by
staining for alkaline phosphatase and neutral lipids.

It was found that the introduction of ficoll, dextran or
HES in the concentration range of 1-6% into sucrose-
containing cryopreservation medium insignificantly preven-
ted the death of sucrose-pretreated cells. At the same time
the presence of PEG-8000 in cryoprotective medium led to
concentration-dependent increase in cell survival. Maximum
rates of cell viability and metabolic activity (65 and 60%,
respectively) were obtained in case of using 6% solution of
PEG-8000 . During monolayer culture the cells cryopreserved
under protection of sucrose and PEG-8000 were able to
adhere, proliferate and differentiate into osteo- and adipo-
genic directions.

Thus, screening of high molecular weight polymers has
shown that PEG-8000 allows to enhance the effectiveness
of MSC:s cryopreservation in the absence of Me SO.
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