KpMOKOHCGpBMpOBaHMe ME3€HXUMAAbHbIX CTBOAOBbLIX KAETOK NMPUMaTOB
C UCNOAbL30BAHUEM AHTHUOKCHUAAHTOB KaK AOMOAHUTEAbHBLIX KPHUOMPOTEKTOPOB
H. XoomaHH', T. Mioaaer?, A. TToroxumx'3, b. TAACMAXEP'
"MHCcTUTYyT MyAbTH(Da3HbIX npoueccos, YHusepcuteT Aeribrnuua, aHHoBep, [epmaHus
2UIHCTUTYT TpaHCQY3UOHHONA MeAnuUnHbI, Boicwas meanunHckasi wkona aHHosepa, [aHHoBep, [epmaHus
MIHCTUTYT pobAem KpHoOUOAOrMM M KPMOMEAMLIMHBI HaLMOHaAbHOM akasemmm HayK YKpauHbl, r. XapbkoB

Cryopreservation of Primate Mesenchymal Stem Cells
With Antioxidants as Additional CPA
N. HormMANN', T. MUELLER?, D. PoGozHYkH'3, B. GLASMACHER'

'Institute for Multiphase Processes, Leibniz Universitaet Hannover, Hannover, Germany
2Institute for Transfusion Medicine, Hannover Medical School, Hannover, Germany
*Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences, Kharkov, Ukraine

CTBOJIOBBIE KIIETKH MOTYT HCIIOJIE30BaThCS B KIIMHUYEC-
KOH Tepanuu U pereHepatuBHON menuuuue. OnHOR U3 oc-
HOBHBIX IIPOOJIEM, KaCaIOLIMXCsl IPUMEHEHHUS 3TUX KIIETOK,
sBJIsIeTCs pa3padboTka 3¢ (HEKTUBHOTO POTOKOJIA KPHOKOH-
CEpPBHPOBaHNS, TAK KaK UCIIOIb3yEeMbIE B HACTOSIIIEE BPEMS
METO/bI 00eCTIeUNBAIOT HU3KUE )KU3HECTIOCOOHOCTH U YPO-
BeHb IM(depeHIpoBKH. BpicOKast BLKHBAaEMOCTb 3aBUCHT
OT BBIOOpa ONTUMANIEHON CKOPOCTH OXJIAXKICHHSI, COOTBET-
ctBytomiero kpuomnpotekTopa (KII) B HeoOXomumoid KOH-
neHTparmu. OnHaKo HanboIee MHUPOKO UCHOoNb3yeMbIin KI1
nuveTuicynbhoxeun (JIMCO) TokcuueH mpr BBICOKUX KOH-
LEHTPALHSX U OKa3bIBACT HETATUBHOE BIIMSIHIE Ha OUOJIOTH-
YeCcKyro (QyHKIHIO KJIETKH. TakuM 00pa3oM, 3HaYUTEeITbHBIN
HHTEpec MPEICTABIISET Pa3paboTKa HOBBIX CTPATErnii KpHO-
3aIIUTHI C 3aMEHON NCTIONB3YeMBIX B HacTosmiee Bpemst K11
WA YMEHBIICHUEM MX KOHLeHTpauuu. [lockonbKy oqHIM
13 OCHOBHBIX MTOBPEXKIAIOIINX (hAKTOPOB SBISCTCS HATHUHE
aKTHBHBIX ()OPM KHCIIOPO/Ia BO BPEMs X IIOCIIE OTTaUBaHHUS,
MBI HCCTIETOBAN J00aBIIeHNE aCKOPOMHOBOM KUCIIOTHI U O~
TOKO(epoJia B Ka4eCTBE NOTCHIINAIIbHBIX aHTHOKCH/IAHTOB.

MesenxumainbHble cTBoJI0BbIE KiteTkH (MCK) urpynkn
obbikHOBeHHOH (Callithrix jacchus) 3amopakuBaiu B
200 mx1 ITLP-nipo6upkax 200 Mkt (5%103 KJIeTOK/MIT) € ONTH-
MaJbHOM CKOPOCTBIO OXJIXKeHUS (TIOIyYEeHHOU B Mapal-
JIETTbHOM HCCIIEIOBAaHNN) B [1-3aMOpakuBatese. PasmiaHble
KOHIIEHT parii ackopOrHOBOH KUCIOTHI (50, 100 11 250 MKMONE)
u a-toxkodeposa (100, 200 u SO0 MKMOJIb) OBLIH H3yYECHBI
oTAeNnbHO uiu B komOuHaruu ¢ JIMCO (2.5 u 5% 06.).
Krerku, npukpenuBIIecs K TOBEPXHOCTH KYJIBTYPaIbHOTO
¢nakoHa, mocie 24 4 peKyJIbTHBUPOBAHUS CUMTAINCH
YKU3HECIIOCOOHBIMHU, BEDKUBAEMOCTh CPABHUBAIIU C KIIET-
KaMu, 3aMopokeHHbIMU ¢ JIMCO (monoXuTelbHbII
KOHTpOJb). Jlasiee BBDKMBIINE KJIETKH IPOBEPSUIM Ha
crocoOHOCTS K auddepeHnmanuy.

Jo6agrnenue 200 MKMOJTb O-TOKO(Eposia yBEITUIHNBAIO0
BeDKHBaeMocTh MCK mpumaToB mocie KpuoKOHCEPBUPO-
Banus naxe ¢ 2,5% JAMCO. C ucnionb3oBanuem 100 MKMOITH
a-roxkoepona u 5% JIMCO coxpanHOCTh Oblia B 1Ba pasa
BBIIIIE, YeM ¢ obaBieHueM Toibko 5% JIMCO. AckopOu-
HOBas KUCJIOTa HE3HAYUTEIHHO BIIMATA HA BBDKUBAEMOCTh
MCK. BHyTpHKIIECTOYHBIE TUOCOMBI OBITH YETKO OKpallie-
HBI MacJITHBIM KpacHbIM O, 4TO JOKa3bIBaJIO CHOCOOHOCTH
K anunoreHHoi audpdepenunposke MCK urpyHok 0ObIKHO-
BEHHBIX [10CJIe KPHOKOHCEPBUPOBAHHSI C JI00ABJICHHEM aHTH-
OKCHJIaHTOB.
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Stem cells have potential use in clinical therapy and
regenerative medicine. One of the major challenges regar-
ding the application of these cells is the development of an
efficient cryopreservation protocol, since currently used
methods exhibit poor viability and differentiation rates. A
high survival rate is a function of optimal cooling rate,
appropriate cryoprotective agent (CPA) and its adjusted
concentration. The most widely used CPA, dimethyl sul-
foxide (Me,SO), however is toxic at high concentrations
and has detrimental effects on the biological functioning of
acell. Therefore, it is of great interest to develop new cryo-
protective strategies to replace currently used CPAs or to
reduce their concentration. Since one of the major damaging
factors is the occurance of reactive oxygen species during
and after thawing we have investigated the addition of
ascorbic acid and a-tocopherol as potential antioxidants.

Mesenchymal stem cells (MSC) from the common mar-
moset monkey (Callithrix jacchus) were frozen in 200ul PCR-
tubes (5%10° cells/ml) with optimal cooling rate (gained from
a parallel study) in a p-freezer device. Different concen-
trations of ascorbic acid (50, 100 and 250mM) and a-toco-
pherol (100, 200 and 500 uM) were studied exclusive or in
combination with Me,SO (2,5 and 5% v/v). Cells attached
to the culture flask surface after 24 h recultivation were
considered as viable, the survival rate was compared to
that of cells frozen with Me,SO as positive control. Survi-
ved cells were further tested for differentiation capability.

The addition of 200uM d-tocopherol improved the
survival of primate MSCs after cryopreservation even with
2,5% Me,SO. With 100uM a-tocopherol and 5% Me,SO
survival was more than two fold higher than with 5% Me_ SO
alone. Ascorbic acid had no considerable effect on the sur-
vival rate of MSCs. Intracellular lipid vesicles were clearly
stained by Oil Red O and proved the adipogenic differentia-
tion capability of marmoset MSCs after cryopreservation
with antioxidant addition.

Accessory application of a-tocopherol improved sur-
vival and proliferation of MSCs from the marmoset monkey
after cryopreservation. ME_SO could be reduced to mode-
rate concentrations. These findings will be transferred on
the cryopreservation of induced pluripotent stem cells in
further studies.
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