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MezenxuManbHbie cTpoManibhble KieTku (MCK) obma-
JIAI0T YHUKAJILHOW CIIOCOOHOCTHIO K MYJIBTHIIMHEHHON AN -
(epeHLMPOBKeE, UTO [TO3BOJISIET HCIIOJIb30BATh X B pereHe-
paTUBHON MEIULMHE U TKaHEeBOW nHxeHepuu. Mukancy-
msinmst MCK B ansrunaatasie Mukpocgeps! (AMC) siBisiercs
OJTHUM W3 TIEPCTICKTUBHBIX ITOXO0/I0B TKAHEBOH HH)KCHEPHH.
MexaHN3MBI ¥ CTENIEHb KPUOTIOBPEXKICHNH KIIETOK B CYCIICH-
3usx 1 coctae AMC MoryT omimuaTses. [loaroMy BivsiHuE
KPHOKOHCEPBHPOBAHHS HAa COXpaHEHUE (DYHKIIMOHAIBHBIX
IIapaMeTPOB KJIETOK B COCTABE AJIITMHATHOTO THPOTeIIs Tpe-
OyeT IeTaqbHOr0 H3Y4EHUS.

enp pabotel — uccnenoBanue quddepeHInpoOBOIHOTO
notenimana MCK nociie KppokoHCepBUPOBaHUS B COCTaBE
AMC.

WHKancynamnuo IpoBOIMIN IIyTeM PACIbIIICHHUS PacT-
Bopa anbpruHata Hatpust ¢ MCK B pactBop, comepsxarmui
MOHBI KaJblus. JKu3HecrocoOHOCTh MHKAIICYTUPOBAHHBIX
KJIETOK OIPeeIsUTH 10 KOMOMHHPOBAHHOMY OKPAIIUBAHHIO
(ITyopeceHTHBIMI KPacHTEISIMH TIPH TIOMOLIM KOH(O-
KaJbHOW MUKPOCKOIMH. J[71s OlIeHKHM MeTabOoIMIeCcKOH aK-
tuBHOCTH MCK npumensimn Alamar Blue-tect. [luddepen-
nupoBKy AekoHcepBupoBaHHbIX MCK B cocraBe AMC mpo-
BOIWIJIY ITyTEM HX KYJBTUBHPOBAHUS B CPeiax, COACPIKAIINX
COOTBETCTBYIOIINE HHIyIHpYyouue hakTopsl. [IpogyKTs!
audepeHIUPOBKH ONPEACISIM OMOXUMUYECKUMHU U
THCTOJIOTUYECKUMH METOIaMH.

B skcnepumentax Ha MCK, BbIIeIEHHBIX U3 Me301ep-
MaJIbHO-ME3eHXHMMAaJIbHBIX TKaHEH II0/I0B YeI0BeKa, OBIIIO
YCTAHOBJIEHO, YTO OBICTPOE 3aMOpa’KUBAHUE MIPUBOJUT K
N3MEHEHHUIO ONTHYECKUX CBOIMCTB aJIbIMHATHOTO THAPOTEIIst
1 KPUTHYECKOMY CHI)KEHHIO YKU3HECTIOCOOHOCTH MHKAIICY-
JIMPOBAHHBIX KJIIETOK, TOT/Ia KaK MEUIEHHOE 3aMOPAKUBAHHE
TIO3BOJISIET B 3HAYNTEIBHON CTENIEHN COXPAHUTD KHU3HECTIO-
coOHOCTH KJIeTOK B coctaBe AMC. MakcumaibHbIe 3HaYEHHS
COXPaHHOCTH U META0OIMIECKO aKTUBHOCTH KiieTok B AMC
OBUIH MOJTyYEHBI IPH MEJIEHHOM IPOTPaMMHOM 3aMopa-
JKUBAHWU C UCTIOJIb30BaHNEM HHHUIIUAIINH KPUCTATUIN3AIIIH
B ipucyTtcTBun 10% JIMCO. B cBs31 ¢ 3TUM JaHHBIH Tpo-
TOKOJ MPHUMEHSUIH IpH KpuokoHcepBupoBanuun AMC c
MCK, BbIIcIEHHBIMH U3 KOCTHOTO MO3Ta B3pOCJIOTO YeJo-
BeKa, KoTopsble B cocTaBe AMC 1eMOHCTPHPOBAIIH BEICOKYIO
XKHU3HECIIOCOOHOCTH ITOCIIe AEKOHCEPBUPOBAHUS U COXpa-
HSUIH ee B TeYEHHE ITeproa KyIsTUBHpoBaHus. OHU, KaK 1
KJICTKH, HE IT0/IBEpraBIINecs 3aMOPaKUBaHNIO, OBLTH CTI0-
COOHBI K HalpaBJIeHHON T((epeHIIPOBKE B OCTEOTCHHOM,
XOHJIPOT€HHOM U aJIUITIOTCHHOM HalpaBICHUIX.

Takum 06pa3oMm, MeITICHHOE IPOTPAMMHOE 3aMOPAXKH-
BaHHE C MHUITHAMEH KPUCTAIUTN3AIIUH TI03BOJIIET oOecte-
YHUTb BEICOKYIO COXpPAaHHOCTh HHKAINCYTHPOBaHHBIX B AMC
ME3eHXHMAJIBHBIX CTPOMAJIBHBIX KIIETOK M COXPAHUTh UX U(-
(bepeHInPOBOYHBIH MOTEHIHAI.
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Mesenchymal stromal cells (MSCs) possess an unique
ability to multi-lineage differentiation allowing their use in
regenerative medicine and tissue engineering. Encapsula-
tion of MSCs into alginate microbeads (AMBs) is one of
perspective approaches of tissue engineering. Mechanisms
and extent of cryodamages of cells in suspensions and in-
side the AMBs may differ. Therefore the cryopreservation
effect on functional parameters of cells inside the alginate
hydrogel demands a detailed study.

The research aim was to investigate the differentiation
potential of MSCs after cryopreservation inside the AMBs.

Encapsulation was performed by means of spraying the
sodium alginate solution containing MSCs into the solution
with calcium ions. Viability of encapsulated cells was asses-
sed by combined staining with fluorescent dyes and confo-
cal microscopy. To assess metabolic activity of MSCs the
Alamar Blue test was used. Differentiation of frozen-thawed
MSCs inside the AMBs was performed by means of their
culturing in the media containing corresponding inducing
factors. The products of differentiation were examined with
biochemical and histological methods.

The experiments in MSCs, derived from mesodermal
mesenchymal tissues of human fetuses, showed that rapid
freezing resulted in the change of optic properties of alginate
hydrogel and critical reduction of viability of encapsulated
cells. Meanwhile slow freezing allowed the significant pre-
servation of viability of AMB encapsulated cells. Maximum
values of survival and metabolic activity of cells in AMBs
were obtained after controlled rate slow freezing with ice
nucleation in presence of 10% DMSO. In this connection
this protocol was applied to cryopreserve the AMBs with
MSCs, isolated from adult bone marrow. These cells showed
a high post-thaw viability and preserved it during culturing.
Like non-frozen cells they were able for directed differen-
tiation into osteogenic, chondrogenic and adipogenic linea-
ges.

Thus controlled rate slow freezing with ice nucleation
enables high post-thaw integrity of MSCs encapsulated in
AMBs as well as their differentiation potential preservation.
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