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[Ipokoe ucromb30BaHNE ME3EHXUMAIBHBIX CTPOMAJIb-
HBIX K11eTok (MCK) B TkaHeBOM MHKEHEPHUH CO3AET pe-
MOCBUTKH JUIs pa3pabOTKH METOO0B KPHOKOHCEPBUPOBAHHUS
TKaHEBBIX YKBHBAJCHTOB HA MX OCHOBE, ITO3BOJISIONINX
o0ecreunTh BHICOKYIO JKU3HECTIOCOOHOCTH KIIETOK. Panee
Ham¥ OBbLTO MOKa3aHO MOJIOKUTENLHOE IEHCTBHE TTPpenoopa-
60TkH caxapo3oil Ha BeDKHBaeMocTh MCK B cycneH3un
rocyie KpHOKOHCEPBHUPOBaHMs Oe3 H00aBICHUS AUMETHII-
cynsdokcuia (AMCO) u 5MOpHOHAIBEHON CHIBOPOTKH.

Henpio maHHOW pabOTHI OBIIO ONMPEACTUTH BIHSHUE
npenoOpaboTKu caxapo3oil Ha 3P HEeKTHBHOCTh KPUOKOH-
cepBupoBanust MCK Ha AByX- M TpEXMEPHBIX HOCUTEISIX B
npucytcrsun JMCO.

JByxmepnas kynsTypa MCK Oblna mpenctaBieHa
MOHOCJIOEM KJICTOK, PACTYIIMX Ha TOKPOBHBIX CTEKJIAX, TPEX-
MepHasi — KJIETKaMH1 B XUTHHOBBIX HOCHTENSIX. OOpas1ibl KyIlb-
tuBupoBanu B 0,1-0,2 M caxapo3e, 3aMOpakuBajIu cO
CKOpOCThIO 1 Ipaji/MUH B Cpezie, coeprKaliel caxaposy B
konuentparuu 0,1-0,5 M u/unu 10% JIMCO. J{ns onieHKu
COXPAHHOCTH KJIETKH OKPAIIWBAIH TPUIIAHOBBIM CHHHUM
(MOHOCIION, CyCHEH3Hs), a JUIsl ONpEeNICHUs METa00IH-
YeCKO# aKTMBHOCTH Hcnojb3oBaiu Alamar Blue Tect
(aHocutenm).

YcTaHOBIIEHO, YTO KPHOKOHCEPBUPOBAHUE C TPUMEHE-
nueMm 10% JAMCO nozBommio coxpanuts (92,0 + 2,0)%
KJIETOK B CyCIIEH3MH. B TO e BpeMs mpu KpHUOKOHCEp-
BupoBannu MCK, aare3npoBaHHBIX U pacIlaCTAHHBIX Ha T10-
KPOBHBIX CTEKJIaX, COXPaHHOCTh cocTaBiia (15,8 +5,8)%, a
MeTaboIM4YecKasi aKTHBHOCTD KJIETOK B COCTaBE XUTHHOBBIX
marpun — (40,1 + 8,9)%. IIpenodpadorka MCK caxapo3oii u
MoCIenyIoIiee NX KPHOKOHCEPBUPOBAHNE B MIPUCYTCTBUU
0,3 M caxapo3sl u 10% JIMCO noBslmany ykazaHHbIE IOKa-
3atenu B MoHocIoe 710 (53,0 + 8,2)% 1 coctaBe TpeXMEpHBIX
MaTpuil— 110 (56,0 + 12,2)%.

C 1enpio BBISICHEHUS MEXAaHM3MOB JICHCTBHUS TpeJ-
00paboTku nccienoBany npoHukHoBeHue [ “C]-caxapo3sl B
MCK, noBeneHHe KIETOK B KyIbType M JKCHPECCHUIO
MHUTOT'CH- U CTPECC-UHAYIUPYyeMOi KuHa3bl (ocdo-p38.
IToka3zaHo, 4To caxapo3a MPOHUKAET BHYTPb KIETOK, TTIE, OUe-
BHJIHO, OKa3bIBACT KpHO3aIUTHOE AeiicTBue. [IpucyTcrre
caxapo3bl B CpeJie KyIbTHBUPOBAHNUS HE BIHUIET Ha MOp(o-
soruto MCK u xapaktep UX IBHKCHHS Ha MOBEPXHOCTH
mnactuka. Kpome Toro, B ycnoBusx npeaodpaboTku ycTa-
HOBJICHA BpEMEHHAsI aKTHBALUs KMHA3bI P38, YTO yKa3bIBacT
Ha BO3MOXHOE ydJacTHEe cTpecc-0eIKOB B peau3ainuu
KPHO3AIIUTHOTO ICHCTBUS Caxapo3bl.

Takum o6pazom, mpenoOpadboTka caxapo30i SIBISIETCS
MIEPCIEKTUBHBIM IT0JIX0/I0M JUISI AajbHEHIIeH pa3paboTkn
MeTo0B kprokoHcepBupoBanust MCK Ha 1ByX- 1 Tpexmep-
HBIX HOCUTEJISIX.
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The widespread use of mesenchymal stromal cells
(MSCs) in tissue engineering requires the development of
the cryopreservation methods for MSC-based tissue
equivalents, which would provide a high cell viability. We
have previously shown the positive effect of pretreatment
with sucrose on the post-thaw survival of MSCs in the
suspension without dimethyl sulfoxide (DMSO) and fetal
calf'serum.

The aim of this study was to examine the effect of sucrose
pretreatment on the efficiency of MSCs cryopreservation
in two- and three-dimensional carriers in presence of DMSO.

Two-dimensional culture of MSCs was a cell monolayer
on coverslips, three-dimensional one was represented by
the cells in the chitin carriers. The samples were cultured in
0.1-0.2 M sucrose and frozen with 1 deg/min rate in a medium
with 0.1-0.5 M sucrose and/or 10% DMSO. The survival of
the cells was assessed by trypan blue staining (monolayer
or suspension), the metabolic activity was estimated by
Alamar Blue test (carriers).

It has been found that cryopreservation using 10%
DMSO enabled to preserve (92.0 +2.0)% of cells in suspen-
sion. Cryopreservation of the MSCs adhered and spread
on the coverslips allowed to preserve (15.8 = 5.8)% cells,
the metabolic activity of cells within chitin matrices made
(40.1 + 8.9)%. Pretreatment of MSCs with sucrose and sub-
sequent cryopreservation in the presence of 0.3 M sucrose
and 10% DMSO allowed to increase these values for the
cells in monolayer up to (53.0 = 8.2)% and in the three-
dimensional matrix up to (56.0 = 12.2)%.

In order to elucidate the mechanisms of pretreatment
effect we have studied the penetration of ['*C]-sucrose into
MSC:s, the behavior of cells in culture and the expression of
mitogen- and stress-activated p38 kinase. It has been shown
that sucrose penetrates into cells, where it obviously
renderes a cryoprotective effect. The presence of sucrose
in the culture medium does not affect the MSC morphology
and their movement on the tissue culture plastic surface.
Moreover, the pretreatment results in a time-dependent
change in p38 activation, indicating a possible involvement
of stress proteins into sucrose cryoprotective effect.

Thus, the pretreatment with sucrose is a promising
approach which could be used for further development of
the methods to cryopreserve the MSCs on two- and three-
dimensional carriers.
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