HekoTopble MOAXOAbI K KPMOKOHCEPBUPOBAHUIO PErMOHAAbHbIX CTBOAOBbLIX KAETOK
A.1O. IMetpeHko, KO.A. TTETPEHKO, H.T'. CkoPosOraTOBA, H.A. TOPOXOBA, B.I. T'PULLYK

MHCTUTYT npobaem Kpuobuorormmn n kpuomeanumntsi HAH Ykpauhsi,

r. Xapbkos

Some Approaches to Cryopreservation of Regional Stem Cells
A.YU. PERENKO, Yu. A. PETRENKO, N.G. SkorOBOGATOVA, N.A. GOROKHOVA, V.P. GRISCHUK
Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

OKcrepuMEHTaIBHBIE MCCIIEIOBAaHNUS PEerHOHATBHBIX
cTBOJIOBBIX Ki1eToK (PCK) cBUIETEIECTBYIOT O IEPCIIEKTHB-
HOCTH UX UCTIOJIb30BAHUS B pereHepaTuBHON MEUIINHE [UIs
BOCCTAHOBJICHUS! (DYHKIIMU OPTaHOB M TKaHEH, yTpaYeHHON
WM TIOIaBICHHOM B pe3ysibTaTe HAaCJIEeICTBEHHON WU
nproOpeTeHHOM maTonoruu. B ¢Bs3u ¢ 3TuM pa3paboTka u
YCOBEPIICHCTBOBAaHNE METOJOB KPHOKOHCEPBHUPOBAHMS,
CO3/IaHHE HIU3KOTEMITEPaTypPHBIX OAHKOB ITHX KJIETOK [TO3BO-
JAT 00ECHeUnTh 3arac TECTUPOBAHHOTO U CEPTUQHUIIUPO-
BaHHOT'O MaTepraia Ul TPAHCIUIAHTAIMH alleHTaM.

B noxinazse 000011€H OITBIT ABTOPOB 110 KPHOKOHCEPBH-
POBaHMIO IEPBUYHBIX 1 CYOKYJIBTHBHPOBAHHBIX CYCIIEH3UH
PETHOHAIBHBIX CTBOJIOBBIX KJIETOK IUIO/IOB M B3POCIIOTO
YeJIoBeKa.

Jist moBbIieHus 3(pGEKTHBHOCTH KPHOKOHCEPBHUPO-
Banusi PCK Ha 0ocHOBe Me/IJIeHHOT'O TPOrpaMMHOT0 3aMOpa-
JKMBAHHUS HCTIOIb30BAIN HECKOJIBKO IIO/IXO/I0B: MaTeMaTHIeC-
KO€ MOJICJINPOBAHHE OTAEIbHBIX ITAIOB KPHOKOHCEPBHPO-
BaHMA, MOIU(UKAIMIO COCTaBa KPHO3AIIUTHBIX CPEI U Cpest
OTMBIBKH KJIETOK OT KPHOIIPOTEKTOPA, MHUIIHAIIHIO KPHCTATI-
71000pa30BaHMs Ha 3Tare OXJIaKACHHS.

[TokazaHo, YTO BKIIOYEHHE B COCTAaB KPHO3AIINUTHBIX
cpen, copepxkamux JJMCO, Takux HEIPOHUKAIOIIUX COE/IU-
HEHHUH, KaK caxapo3a WM BBICOKOMOJICKYJISIPHBIHN TTIOJIU3TH-
nenrmkois (I12I-8000), mo3BossieT MoBBICUTH 3G PEKTHB-
HOCTh KPHOKOHCEPBHUPOBAHUS, CHU3UTHh KOHIIEHTPAIUIO
MPOHHUKAIOIIETO KPUOIPOTEKTOPa U UCKITIOUUTh UMMYHO-
TeHHBIE KOMIIOHEHTBHI, B YaCTHOCTH CHIBOPOTKY.

CpaBHHUTEIBHOE H3YUCHHUE BIHUSHUSI KPHOKOHCEPBUPO-
BaHM Ha CBOMCTBA MEPBUYHBIX U CYyOKYIHTUBUPOBAHHBIX
cycnensuil PCK cBuzeTensCcTByeT 0 00jiee BRICOKOH TyBCT-
BUTEILHOCTH CBEXEBBIICIICHHBIX KJIETOK K ITEPEOXJIax/e-
HUIO, pa3BUBAIOIIEMYCsI Ha 3Tale 3aMOPaKUBaHHMS.

C yderoMm nepcrnekTuBHOCTH ncnonb3oBanus PCK B
OMOMH)XEHEPHBIX KOHCTPYKLUSIX TKAaHEH N OMOTHOPHIHBIX
OpraHax, TEXHOJIOTHSI KPHOKOHCEPBUPOBAHMS KOTOPBIX
JIOJDKHA UCKITIOYATh KPHCTAININ3ALINIO PACTBOPA, IPUBEICHBI
Pe3yNbTaThl IKCIIEPUMEHTOB 10 pa3paboTke BUTpUUKA-
LIMOHHBIX CPEJI, CIOCOOOB MX BBEICHUS U Y/IaJICHHsI, TOKCHY-
HOCTH U 3()(HEKTUBHOCTH.

[IpuBeneHHbIe B paboTe AaHHBIE CBUACTEIHCTBYIOT O
TOM, YTO KOHEUHBIN Pe3yJIbTaT KPHOKOHCEPBUPOBAHUS pe-
THOHAJIBHBIX CTBOJIOBBIX KJIETOK BO MHOTOM OIIPECIIAETCS
BBIOOPOM HCIIOJIE30BAaHHOTO IOAX0/1, 3aBUCUT OT UCTOYHH-
Ka KJIETOK ¥ UX HCXO/THOTO COCTOSIHUSI (’KU3HECTIOCOOHOCTH,
KyJIBTUBHPOBAHMUS).
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Experimental researches of regional stem cells (RSCs)
testify to the perspective of their application in regenerative
medicine for the recovery of organ and tissues function,
lost or arrested as the result of inherent or gained pathology.
Therefore the development and modernization of cryo-
preservation methods, establishing of low temperature
banks of these cells enable to provide the reserve of tested
and certified material for transplantation of patients.

In the paper the experience of the authors in cryopreser-
vation of initial and sub-cultured suspensions of regional
stem cells of fetuses and adults is summarised.

For increasing the efficiency of RSCs cryopreservation
based on slow program freezing some approaches were used:
mathematical modeling of isolated stages of cryopreser-
vation, modification of content cryoprotective media and
the ones of cell washing out of cryoprotectant, initiation of
crystal formation at cooling stage. It has been shown that
inclusion in to the content of cryoprotective media, contai-
ning DMSO, of nonpenetrating compounds such as sucrose
or highmolecular polyethylene glycol (PEG-8000), enables
to increase the cryopreservation efficiency, reduces the con-
centration of penetrating cryoprotectant and excludes immu-
nogenic components, especially serum.

Comparative study of cryopreservation effect on proper-
ties of initial and sub-cultured suspensions of RSCs testifies
to higher sensitivity of freshly-isolated cells to supercooling,
developing at freezing stage.

Due to RSCs application perspective in bioengineered
constructions of tissues and biohybrid organs, which
cryopreservation technology must exclude solution crystal-
lization, the results of experiments for developing of vitrifica-
tion media, methods of their injection and extraction, toxicity
and efficiency are shown.

The data shown in the work testify to the final result of
cryopreservation of regional stem cells is mainly deter-
mined with selection of used approach, dependence on cell
source and their initial state (viability, culturing).
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