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[IprMeHeHne Me3eHXUMAaIbHBIX CTPOMAJIBHBIX KJIETOK
(MCK) B KIMHUYECKOM ITPAKTHUKE CBA3aHO C HEOOXOAUMOC-
TBIO CTAHJAPTH3AINUN U OTITUMHU3ALINHU IPOTOKOJIOB KYJIBTH-
BHPOBAHMS U JIOJITOCPOYHOTO XpaHEHHUs. [{J1s MOBBIICHUS
Ouosornyeckoil 0€30MaCHOCTH KIETOYHBIX IPernapaTroB
corntacHo HopMmaM U ripaBuiiaM GMP TpeOyercst MUHHME3H-
pOBaTh UX KOHTAKT C KCEHOTEHHBIMU ¥ TOKCHYHBIMH KOMITO-
HeHTaMu. KpuosamurtHele cpeabl st 3G PpeKTHBHOTO
3amopakuBanusi MCK o6srano conepxar 10% AMCO un
SMOpHOHATBHYIO CHIBOPOTKY (DC), KOTOpHIE ClieAyeT yaa-
JISITH TIepe HH(Y3UeH, 4To, B CBOIO O4EPEIb, HE TOIBKO CBSI3a-
HO CO 3HAYUTEJIbHBIMU 3aTpaTaMi BPEMEHH, HO U IPUBOIHUT
K IIOTepe YaCTH KIETOK. B CBsI3M ¢ 3THM 11ebI0 paboThI OBLIO
Hccie0BaHue Leseco00pa3HOCTH IPUMEHEHHS TPOMOOLIH-
tapHoro Jyim3ara (TJI) B kauecTBe albTepHATUBBI KCEHOTEHHON
3C B cpene KyIbTHBUPOBAHUS 1 KPHOKOHCEPBUPOBAHMS.

B pab6ote ncnons3oBanu MCK »xupoBoii TkaHH YeToBeKa
4—6 naccaxxed. DKCIAHCHUIO KJIETOK POBOAMIIH B cpejie O-
MEM, nononaennoi 10% 2C umm 10% TJI. 11 moaroToBku
KJIETOK K KPHOKOHCEPBHUPOBAHHUIO 32 24 1 710 3aMOpayKHBaHHS
B cpeay KyasruBupoBaHus BHOciIM 100 MM caxapo3ssl. B
KaueCTBe CpeJibl A1l KPUKOHCEPBUPOBAHMUS HCIIOIB30BAIN
0a-MEM, conepxarryro 200 MM caxapo3s! w/min 10% 9C n
10% TJI. Kpuokoucepsuposanue MCK ocymuiecTBisim co
ckopocthio 1 rpan/mun 10 —80°C, mociie yero oopasiisl 1mo-
Tpy’Kanu B )KUIKUH a30T. COXpaHHOCTH KJICTOK OTIPEAEIISIIN
OKpaIIMBaHUEM TPUIIAHOBBIM CHHUM. MeTaboIHuecKy o aK-
TUBHOCTB OIICHUBAJIH 110 pefokc-uHankaTopam MTT u Ala-
mar Blue. Jlns onerku 3 (heKTUBHOCTH KOJIOHHEOOPa30-
BaHMS OJICYMTHIBAIIN YHCIIO KOJIOHNH, OTIPEEIISUTH UX pa3-
Mep M KJIIETOYHOCTh. HanpaBiieHHy10 aiiIo- 1 OCTEOTeHHYIO
T GepeHIIMPOBKY BBISIBIISUIH 10 HAKOTUICHHIO JIUITH/IOB W
9KCIPECCUH KJICTKaMH MIeI09HOH ocdaTasbl.

Panee HamMu OBLIO YCTAaHOBJICHO, YTO ITPEIBAPUTEIFHOE
kynpsTuBupoBanre MCK B mprcyTCTBHHM caxapo3sl ClIOCO0-
CTBOBAJIO 3HAYNUTEIIFHOMY HOBBILICHUIO UX YCTOHYNBOCTH K
KpuonoBpexaeanto. Okono 45% mpenobpaboTaHHBIX caxa-
PO30i1 M KyJIBTHBUPOBAaHHBIX B cpenie ¢ DC KIIeTOK mocie
3aMopaxuBaHusA-oTorpeBa B orcyTcTBre JIMCO coxpaHsiiio
XKHU3HECIIOCOOHOCTH U METabOIMUECKYI0 aKTHBHOCTH. BBe-
nenue TJI B cocTaB cpeibl KpHOKOHCEPBUPOBAHMUS YITy4ILAI0
okazaren xu3HecriocoonocTr Ha 10—15%. Hcnons3oBanue
TJI B kauecTBe ansTepHaTUBBL OC B Cpesie KyIbTHUBUPOBAHHS
NPUBOJIIIIO K yCHIIEHHIO Tposudepaun, 3¢ heKTHBHOCTH
KOJIOHHEe0Opa30BaHUsS M OCTEOTeHHOH nuddepeHnpoBKH
MCK. Kpowme Toro, sxcriancus MCK B cperie, 1OTIOTHEHHOM
TJI, no3Boinsna yBeIHYUTb COXPAHHOCTB 10 63%. Knetku
1I0CJIe KyJbTHUBUPOBAaHUS U KPUOKOHCepBUpoBaHus ¢ TJI
COXPAaHSUTH CIOCOOHOCTD K aJire3uu, nposudeparuu u -
(epeHIrpoBKE B OCTEO- M aJUIIOTCHHOM HAaIPaBJICHUSIX.
PesynpraTs! HacTosIIEl pabOTHI CBUAECTEIHCTBYIOT O TOM,
YTO TpOMOOUMTApHBII JH3aT NOoBIIIaeT 3()(HEeKTHBHOCT
KprokoHcepBuposanust MCK.
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Clinical application of mesenchymal stromal cells
(MSCs) requires the development of standardized and
optimal protocols for cell culture and long term storage. To
improve the biological safety of cell products in accordance
to GMP standards their contact with xenogeneic and toxic
components needs to be minimized. Cryoprotective solu-
tions for effective freezing of MSCs usually contain 10%
Me,SO and fetal serum (FS). These components should be
removed before infusion that is not only time consuming
process but also leads to a significant cell loss. Therefore
the aim of this study was to evaluate the feasibility of platelet
lysate (PL) application as an alternative to xenogeneic FS in
culture and cryopreservation media.

Human adipose tissue-derived MSCs of the 46"
passages were used in this study. Cell expansion was carried
out in a-MEM, supplemented with 10% FS or 10% PL. Suc-
rose in concentration of 100 mM was added to the culture
medium 24 hrs prior to cryopreservation for cell pretreat-
ment. The basic composition of the cryopreservation me-
dium was 0-MEM supplemented with 200 mM sucrose and/
or 10% FS and 10% PL. MSCs were cooled with the rate of
1 deg/min down to —80°C, following by plunging into liquid
nitrogen. Cell survival was determined by trypan blue
staining. Metabolic activity of cells was assessed by redox
indicators MTT and Alamar Blue. To evaluate colony
forming efficiency the number of colonies and their size
were determined. Induced adipogenic and osteogenic diffe-
rentiation was determined by the accumulation of lipids or
by the alkaline phosphatase expression.

We have shown previously that the pretreatment of
MSCs with sucrose resulted in a significant increase of
their resistance to the cryodamage. About 45% of pretreated
with sucrose and cultured in medium with FS cells after
freezing in the absence of Me SO preserved their survival
and metabolic activity. Inclusion of PL into the cryopreser-
vation medium improved cell survival by 10—-15%. The appli-
cation of PL as an alternative to FS in the culture medium
increased proliferation, colony forming efficiency and
osteogenic differentiation of MSCs. Moreover, the expan-
sion of MSCs in a medium supplemented with PL allowed
improving cell viability after cryopreservation up to 63%.
MSC:s after culture and cryopreservation with PL were able
for attachment, proliferation and multilineage differentiation
towards osteogenic and adipogenic lineages. The obtained
results suggest that platelet lysate enhances the efficiency
of MSCs cryopreservation.
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