HoBble noAxoAbl K KPUOKOHCEPBUPOBAHUIO CTBOAOBBLIX KAETOK
A.O. I'ypumr!, H.A. WyemH?
"Muctutyt mosra vyenoseka PAH, r. Cankt-letepbypr
HMuctutyt umtorormn PAH, r. CaHkT-lletepbypr

New Approaches to Cryopreservation of Stem Cells
A.F. GUrcHIN', N.A. SHUBIN?

'Institute of Human Brain of the Russian Academy of Sciences, St.-Petersburg, Russia
’Institute of Cytology of the Russian Academy of Sciences, St.-Petersburg, Russia

ITonck moaxon0B K MPAKTUYECKOMY IPUMEHEHHIO CTBO-
JIOBBIX KJIETOK SIBJISIETCS B HACTOSIIIIEE BPEMSI KpaifHEe BaXKHBIM
U IEPCIIEKTHBHBIM HAIIPABICHUEM COBPEMEHHOM KIIETOUHOM
OUOJIOTHH ¥ SKCTIEPUMEHTATIBHON MEMIIMHEL B cBsi3n ¢ 3TIM
CO3JIaHNE HU3KOTEMIIEPaTypHbIX OaHKOB — XPaHWIIHUIL] JAHHO-
r'0 KPHOKOHCEPBUPOBAHHOTO OMoMarepuasa — akTyalbHeH-
11as 3aa4a NPUKIaTHON KpHOOHOTIOTHH.

W3BecTHO, YTO OOBIYHO MPUMEHSIEMbIE METOIUKH OX-
JIKICHUS CTBOJIOBBIX KJIETOK HE MOTYT YIOBJIETBOPSTH HAC
B [IOJTHOM Mepe 13-3a CPAaBHUTEIIEHO HEBBICOKOTO MPOLICHTA
JKU3HECTIOCOOHBIX KJIETOK MOCIIE JEKOHCEPBUPOBAHHUS.

Hamu 6b1umH IpoBeieHBI 3KCIIEPUMEHTHI TI0 OIpeaeie-
HUIO HanboJiee ONTHMAIBHBIX YCIOBUH AJISL YCIICIIHOTO
KPUOKOHCEPBHPOBAaHUS ME3CHXUMAIIbHBIX CTBOJIOBBIX KIIE-
TOK — KJI€TOK-IIPEIIIECTBEHHUKOB, BBIICIICHHBIX U3 KOCTHOTO
Mo3ra. DTH KJIETKH 00J1aJal0T yHUKaJIBHOM pereHepalioH-
HOW CIOCOOHOCTRIO M KpalHe Ba)KHBIM CBOWCTBOM —
MOJABIIATE PEaKIIMi IMMYHHOH CHCTEMBI Ha CBOE TIPUCYTCT-
BHE.

B pesynbraTe ncnbplTaHu pa3iIMyHbIX PEXKUMOB 3aMOpa-
JKMBaHUsI, 4YT0 HanOosee 3P HEeKTHBHO UCTIONB30BAHUE YIIBT-
paMeJICHHBIX CKopocTeit oxnaxaeaus — 10 0,1 rpax/mMun
(10 TemMIIepaTyphl KPUCTAIUTH3ALMN KIIETOUYHOM CYCIICH3HH).
CrenyromuM 3TanoM B IaHHBIX SKCIIEPUMEHTAX CTal IOUCK
KpHuonporekTopa. M3BecteH Tokcuueckuii 3¢ dexT Ha 6uo-
00bexThI JIMCO — Hanboee yHUBepCaTbHOTO KPHO3AIIUT-
HOTO BEILIECTBa, IPUMEHAEMOr0 B KprnoOnosoruu. B kauect-
Be Oe3omacHOro u 3()(eKTUBHOTO KPUOIIPOTEKTOpa HAMHU
NpeMIOKEH TUMEKOIUH — 1,6 TMMETHUINUTIEKOTMHOBOM
KHCJIOTHI uiioaMeTiat. B MeauiinHe TMMEKOINH — aKTHB-
HBIN TaHTJIHOOJIOKATOP, IPUMEHSETCS B BUJIE BOIHOTO PacT-
BOpa, B OCHOBHOM, IIPH JICUCHUH SI3BEHHOMN OO0JIE3HU JKEITy-
Ka, KOJIUTax.

IIpenyioxkeHHBI HAMU METOJ, KPUOKOHCEPBUPOBAaHHUS
ME3EHXMMAIBHBIX CTBOJIOBBIX KJIETOK (2 TAK)KE PErHOHAIBHBIX
1 KPOBETBOPHBIX CTBOJIOBBIX KJICTOK) 00ECIICUNBACT BHICOKHI
IIPOLICHT TOCJIE 3aMOPAXUBAHUA-OTTANBAHMS U HE TpeOyeT
OTMBIBAaHUS KJIETOYHON CYCHEH3HH OT KPHOIPOTEKTOpA
MOCJIE AEKOHCEPBUPOBAHUSI.
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The search for approaches to practical application of
stem cells is today extremely important and perspective trend
of current cell biology and experimental medicine. In this
connection the establishment of low temperature banks,
the stores for this cryopreserved biological material is the
most actual task of applied cryobiology.

It is known that traditionally applied methods of cooling
of stem cells can not be completely satisfactory due to com-
paratively low percentage of viable cells after thawing.

We have carried-out the experiments on determining the
most optimal conditions for successful cryopreservation
of mesenchymal stem cells, progenitor cells isolated from
bone marrow. These cells possess a unique regenerative
ability and very important feature: to suppress immune sys-
tem responses to their presence.

As a result of trials of different freezing protocols the
use of ultraslow cooling rates up to 0.1 deg/min (to cell sus-
pension crystallization temperature) has been demonstrated
to be the most effective. The following stage in these expe-
riments was the search of cryoprotectant. The effect of
DMSO as the most general cryoprotective substance used
in cryobiology on bioobjects is known to be toxic. As safe
and effective cryoprotectant we proposed dimecolinum, 1,6-
dymethyl pipecolinic acid diiodine methylate. In medicine
dimecolinum is active ganglionic blocking agent is applied
as aqueous solution mainly for treatment of ulcer gastric
diseases, colites.

The proposed by us cryopreservation method of mesen-
chymal stem cells (as well as regional and hemopoietic stem
cells) provides a high percent after freeze-thawing and does
not require the washing of cell suspension from cryopro-
tectant after thawing.
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