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OnoHUM U3 MEPCHEeKTUBHBIX HANpaBJIE€HUM TKaHEBOU
WH)KEHEPUH SBJISIETCS WHKATCYJSALIHS KIETOK B MHUKPO-
HOocuTenu. KiteTku, 3akilfodeHHBIE B MUKPOCQEPHI, MPH
TpaHCIUIAHTAILUU HE TIOJIBEPTAOTCS aTake UMMYHHOU CHC-
TEMBI OpTaHU3Ma, YTO 00CCIICUNBACT UX JIUTEIbHOE (PYHK-
OHOHHUPOBaHHUE. B CBA3W C 3THUM WHKAICYITHPOBAHHBIC
KIIETKH HaxoAAT Bce 0oJiee MIMPOKOE MPUMEHEHHUE B pere-
HEpaTHBHOW METUIIMHE, YTO TPeOYyeT pa3paOdOTKH ITOIX0OI0B
JUTSI MIX JUTUTEBHOTO XpaHeHus. Kpome Toro, KJIeTKH B coc-
TaBe MHUKpocep MOKHO paccMaTpUBaTh Kak crienupu-
YECKYI0 KPHOOHOJIOTHUUYECKYI0 MOJIENh TKaHU, B KOTOPOU
KJIETKH MMMOOHWJIM30BaHbI, HO JIUIIEHBI MEXKIECTOYHBIX
KOHTaKTOB. B Ka4ecTBe «KIICTOYHOI COCTABISIONICH TKaHe-
WH)KEHEPHOW KOHCTPYKIIUM BBICOKHUM pereHepaTUBHBIM
MTOTEHIIAATIOM 00TaJaf0T MYJTETHIIOTEHTHBIC ME3CHXUMAITh-
Hble cTpoManbHble Ki1eTkr (MCK), mockoiabpKy oHHE cIoco0-
HBI TU(QPEPESHINPOBATHCS B PA3IMIHBIC THITHI KIICTOK KaK
in vitro, TaK u in vivo.

Iens HacTosmIelH pabOThl — U3yUyeHUE OCOOEHHOCTEMH
otBera MCK B cocTaBe albrHHaTHBIX MUKpOchep Ha TpaIu-
[UOHHBIC METOIBI KPHOKOHCEPBHPOBAHUS U BUTpH(pHKA-
LIHFO.

HNukancynupoBanasie MCK KpHOKOHCEPBUPOBAIH
B KPHUO3ALIUTHBIX cpefiaX, 3 (HEeKTUBHOCTh KOTOPBIX ObLIa
IIpoJeMoHCTpHpoBaHa Ha cycnensnn MCK. O6mienpunsitoe
KPHUOKOHCEPBUPOBAHHE ITPOBOJIMIIH TTOJT 3aLITUTON TUMETHII-
cynsdokcuna (JIMCO) B IprCyTCTBHH CBIBOPOTKH 110 Pa3-
HBIM MPOTOKOJIAM 3aMOpakuBaHusi. Butpudukamuio ocy-
LWECTBIISIM B MyJIbTUKOMIOHEeHTHOU cpene ADIIC-1,
cogepxameit IMCO, 3THIeHIMKONb, 1,2-n1ponananoi u
caxaposy. B o6oux cimydasix 006pasiipl KpHOKOHCEPBUPOBAIH
B CTaHAAPTHBIX KPUOMIPOOHPKAX M XPAHWIIA B )KUIKOM a30Te.

IIpu KyIBTUBUPOBAHUH B COCTABE alIbTMHATHBIX MUKPO-
cpep MCK coxpansi )KU3HECTTOCOOHOCTD U MeTabOoIIYIeC-
KYI0 aKTUBHOCTb, HO TIPEKpaIiaiu AeTuThcs. OTBET KIETOK,
3aKJIFOYCHHBIX B MUKPOC(HEPHI, Ha OOIICTTPUHATOS KPHOKOH-
CEpBHPOBAHUE OBLT aHAJOTHYHBIM KIIETKAM B CYCIICH3HH.
Haubosnee BrICOKHE YPOBHM KU3HECTIOCOOHOCTH U META00-
JIMYECKOM aKTHBHOCTH OBLITH ITOJTYYCHBI P HCTIOTE30BAaHUT
MEJUICHHOTO CTYNEHYAaTOr0 OXJAXKICHHs ¢ MHHUIIHAIUEH
KpHcTainioodpazoBanus o 3amuToit 10% JMCO. OxHako
JUTS YCTICIITHON BUTPU(UKAIIIH HHKATICYTHPOBAHHBIX KIICTOK
yCIIOBUS, 00ecTIeunBaloIe )XU3HECTIOCOOHOCTh KIECTOK
B CYCIICH3WH, OKA3aJUCh HETPUEMIICMBIMH H3-3a Oolee
MEJIJIEHHOT'O pachpeeNeHus] KpHOMPOTEKTOPOB MEXY
KJICTKaMU ¥ cpeioi. Momudukanys yCIoBUiA SKBIITHOPALIIH
M03BOJIMIIA JJOOUTHCS YPOBHSI JKU3HECTIOCOOHOCTH HHKATICY-
nupoBaHHBIX MCK Ha ypoBHe ki1eTok B cycnen3uu. MCK,
KPHOKOHCEPBHUPOBAHHBIEC KaK OOIICTIPUHITHIM METOAOM, TaK
U MyTeM BUTPUGHUKAIUU, COXPAHSITH CICUUUCCKUN
AMMYHO(QCHOTHII U CIOCOOHOCTh K MYJIBTUINHCHHOM
nuddepeHIpoBKe, YTO CBUACTENLCTBYET O MEPCIIEKTHB-
HOCTH 000MX ITOIXOJIOB IS IOITOCPOYHOTO XPAHCHUS KIIETOK
B cocTaBe MHKpochep.
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One of the advanced directions in tissue engineering is
encapsulation of cells into microcarriers. The cells, encap-
sulated into microspheres, do not undergo any attacks from
an organism's immune system during transplantation that
provides their long-term functioning. In this case the encap-
sulated cells become more widely used in regenerative medi-
cine, requiring the development of approaches for their long-
term storage. In addition, cells within the microspheres may
be considered as a specific cryobiological model of tissue,
where the cells are immobilized. However, in this case the
cell-to-cell contacts are absent. The multipotent mesenchy-
mal stromal cells (MSCs) have a high regenerative potential
as a ‘cellular’ component in tissue-engineering constructs,
due to their capacity to differentiate into different cell types
both in vitro and in vivo.

This research was directed to study the peculiarities of
MSCs response as a part of alginate microspheres to the
conventional cryopreservation methods and vitrification.

The encapsulated MSCs were cryopreserved in cryo-
protective media previously described as effective for MSCs
suspensions. The standard cryopreservation procedure
was carried-out under protection of dimethyl sulfoxide
(DMSO) in the presence of serum with the application of
different freezing protocols. The vitrification was performed
in multicomponent soultion DEPS-1, containing DMSO,
ethylene glycol, 1,2-propanediol and sucrose. In both cases
the samples were cryopreserved in the standard cryovials
and stored in liquid nitrogen. During culturing within alginate
microspheres MSCs preserved the viability and metabolic
activity, however were not able to proliferate. The response
of cells encapsulated into microspheres to the standard
cryopreservation protocol was similar to those in suspen-
sion. The highest levels of viability and metabolic activity
were obtained under protection of 10% DMSO with slow
stepwise cooling and initiation of ice crystals formation.
However, for successful vitrification of encapsulated cells
the conditions, providing survival of cells in suspension,
appeared to be not acceptable due to slower penetration
and distribution of cryoprotectants between cells and
medium. The modification of equilibration conditions enab-
led to achieve the viability of encapsulated MSCs at the
same level as for cells in suspension. The MSCs cryopre-
served according to both standard method and vitrification,
preserved a specific immunophenotype of cells and their
ability for a multilineage differentiation, thus testifying to
the perspective of both cryopreservation approaches for
long-term storage of cells within the alginate microspheres.
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