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Mesenxumanbhbie ctBosioBble KieTkH (MCK) — mynbTH-
HNOTEHTHBIE KIETKHU-NPEIIECTBEHHUKH, BBIACICHHBIE U3
KOCTHOTO MO3Tra M CIOCOOHBIE K caM0ooOHOBIeHMIO. [Toka-
3aHo, yTo MCK MoryT auddepeHnnpoBaTbcsi BO MHOTHE
THIBl KJIETOK: aIUIMOIUTHI, XOHJIPOLUHUTHI, OCTEO-I[UTHI,
reraTolMThl, KAPJAUOMHOIUTHI U HEHPOHBI.

Me3eHXUMalIbHBIE CTBOJIOBBIC KJIETKH MOXKHO COXPAHSATh
C MOMOIIBI0 KPUOOUOIOTHIECKUX METOAOB, CKOPOCTh HX
mposudepannuy ¥ OCTEOTeHHBIN MOTEHIUAI TIOCIIe pa3Mopa-
JKHUBAHUS OCTAIOTCSI HOPMAJIBbHBIMH, YTO JEJIaeT BO3MOXK-
HBIM UX Oyayliee HCIOJIb30BaHHUE YK€ MPU CYNIeCTBYIOMINX
TEPaNeBTUICCKUX MOIX0/1aX. DKCIIEPUMEHTHI Ha KHBOTHBIX
10 BOCCTAHOBJICHHIO MOBPEXKACHHBIX TKaHEH ( XpsIl, KOCTb,
MBIIIIIBI, MBIIIIBl CEPALA U CBI3KH) C MCIOJIb30BaHUEM
MCK nokazanu uX HepCIeKTUBHOCTh IPH JICUEHHH 3a00J1eBa-
HHUH YeJIoBeKa.

’Ku3HecnocoOHOCTh KIIETOK WIIM TKAaHEHW Mociie KPHOo-
KOHCEPBUPOBAHUS HUXKE TAKOBOH JUIS CBEKUX KJIETOK U TKa-
Heil. [Tpu KpHOKOHCEpBUPOBAHUH TaKKe (PAKTOPhI, KaK GIyK-
Tyalusi TEMIIepaTypsl IpU 3aMOPaXHBaHUH M OTTAaHBAHUH,
COUYETaHHE KPUOMPOTEKTOPOB MPHBOIAT K MOBPEKICHUIO
KJIETOK U TKaHEH.

HOumeruncynsdokeua (IMCO), onun u3 Haubosee
HCIIOJIb3YEMBIX B KIIMHUYECKOH MTPaKTHKE KPUOIIPOTEKTOPOB,
SIBIIIETCSI TOKCHYHBIM ISl KJIIETOK M BBI3BIBACT MOOOYHEIE
3¢ deKThl Ipy BBeeHUH MaiueHTy. [loaToMy ObL10 OBI 11ETIE-
c000pa3Ho MoJHOCThI0 HcKIrYnuTh JIMCO.

Ilens uccnenoBaHus — ONMpeAesieHHe crnocoda Kpuo-
KOHCEPBHUPOBAHUS, COXPAHSIONUIEI0 CTBOJOBBIE KIETKH,
MOBBIIIAIONIETO WX JKU3HECIIOCOOHOCTh M MOTEHUUaN Iug-
(bepeHIUpPOBKY TOCIE 3aMOPAKUBAHUS, C MCIOIb30BAHUEM
COBPEMEHHBIX METOJO0B; HICHTU(HUKALIUSI HOBBIX KOMOWHA-
Uil KPUOTIPOTEKTOPOB I MUHHMHU3AIMH TOKCHYHOCTH H
yctpaneHus HeobxoamMocTtu oTMbeiBaHus JJMCO mepen
MIPUMEHEHHEM KIIETOK.

MpEI cpaBHUM KJIacCHYECKOE€ KPHOKOHCEPBHUPOBAHHE U
KOHTPOJHPYEMBIE METOABI 3aMOpPAXKHBaHUS C BHTPH(HKA-
IUeHd, UCIOb3Ys Pa3IuuHble PACTBOPHI KPUOIPOTEKTOPOB.

Ucnons3ys ycrpoiictBo CryoMed ¢ koHTponupyemoin
CKOPOCTHIO 3aMOPaKMBAHUS, Mbl MOXKEM NPUMEHATH B
paboTe pa3nuyHbBle MPOTOKOIBI 3amMopaxxuBaHud. ITocie
3aMOpa)KMBaHUs KJIETOK B 00pa3lax Mbl OyneM omnpenessTh
BBDKMBAEMOCTb KJIETOK, UCIOJIb3YysS TECT Ha OKpalIMBaHUE
TPHUIIAaHOBBIM CHHHUM, H3MEPSThH MpOJH(epanuio KIETOK ¢
moMonipio craunapToro tecta MTT, a Takxke aHaIU3UPO-
BaTh CIIOCOOHOCTBH CTBOJIOBBIX KJIETOK K IU((epeHIpOBKe
¢ nomoibo KOE-¢, konmnuectennoit AJI® u u3mepeHus
METHIICHOBOTO CHHETO.

Mpe1 6ynem ucnosib3oBath MCK uenoBeka/Kpbichl U
¢bubpobracTel. DKCIIEpUMEHTH OyayT MPOBOAUTHCS Ha
KJIETKaX MEXAY 2-M U 4-M naccaxaMu. bynyT cpaBHUBaThCsS
pa3IuuyHbIe KPUIPOTEKTOPHl, MPOHUKAIONIUE B KIETKY
(AMCO, rauuepuH, NpOMaHAUON) U HENPOHHUKAIOIIHE
(IPONMIIEHIIMKONb U 3THJICHIIMKOID).

YcTaHOBIIEHB! U NPOBEPEHBI CIENUATIbHBIE MPOTOKOJIBI
IUTSL Pa3IMYHBIX THUIOB KJIETOK. MBI CMOITIH ONPEIEIUTh
MIPOTOKOJIBI, UCKITIOYAIONIHE HEOOXOIUMOCTh OTMBIBAHHS H
WCIOJI30BAHUS CHIBOPOTKH B KPHUOCPEAAX, YTO ITOBBICHT
YCIEIHOCTh TPAHCIUIAHTAIMN M YMEHBIIUT OCIIOKHEHUS H
1mo6ouHbie 3PPEKTHI.
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Mesenchymal stem cells (MSCs) are multipotent proge-
nitor cells isolated from the bone marrow and they have the
capacity for self-renewal. MSCs have been shown to be
capable of differentiating into multiple cell types such as
adipocytes, chondrocytes, osteocytes, hepatocytes, cardio-
myocytes and neurons.

MSCs can be preserved by cryopreservation and there
proliferation rate and osteogenic potential seems to be
normal after thawing, thus allowing for future “off-the-shelf”
therapy approaches. Animal trials looking at reconstitution
of damaged tissues such as cartilage, bone, muscle, heart
muscle and tendon using MSCs have shown great promises
for the use in human treatment.

Cell or tissue viability after cryopreservation is lower
compared to fresh cells and tissues. Several factors interfere
with cryopreservation leading to cell and tissue damage
such as, fluctuation in the temperature during the freezing
and thawing of the cells, use of inadequate cryoprotectant
combi-nations.

Absence of the cryoprotectant DMSO (dimethylsul-
foxide), one of the most used cryoprotectant known in clini-
cal applications, is toxic for the cell and causes side effects
when injected into patient. It would be very useful if DMSO
could be eliminated completely.

The aim of our study is to determine a cryopreservation
method to conserve stem cells and to improve their viability
and differentiation potential after freezing using current
methods. New cryoprotectant mixtures need to be identified
in order to minimize toxicity and to eliminate the need for
washing off the DMSO before transfer into a patient.

Classical cryopreservation and controlled freezing
methods will be compared to vitrification using different
cryprotectant solutions.

By using the controlled rate freezing machine from Cryo-
Med we are able to work with different freezing protocols.
After freezing the cells, assays will be performed to deter-
mine cell viability using the trypan blue assay, measure cell
proliferation by MTT assay, and the ability of the stem
cells to differentiation will be analyzed by CFU-f and
quantitative ALP and methylene blue measurement.

We will use human/rat MSC and fibroblasts. Experiments
will be performed using cells between passage 2 and 4.
Different cryoprotectants penetrating cells (DMSO,
glycerol, propandiol) and non-penetrating (propylene
glycol and ethylene glycol) will be compared.

Specific protocols for the different cells types were
established and tested. We were able to set up protocols
eliminating the need for washing and use of serum in the
cryomedia. This will improve the transplantation success
in patients and minimize complications and side effects.
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