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OcHOBHOI1 oKa3artens (HyHKINOHAIBHONH aKTHBHOCTH
ME3eHXUMAIBHBIX CTpoMasbHBIX KieTok (MCK) o n mocie
KPHOKOHCEPBHPOBAHUS — UX CIIOCOOHOCTH K HAITPaBJICHHON
nuddepeHIPOBKe in vitro. IIpu 3TOM BaKHO BHIOpATh
HanbOosnee HH(GOpPMaTUBHBIC U yIOOHBIE METOBI OIICHKH ITOJI-
HOTBI U HEepeHIIPOBKH.

Lens paboThI — TPOBECTH CPAaBHUTEIILHOE HCCIIEIOBAHHE
METOJIOB OIIEHKH aIMTIOT€HHOMN U 0CTeOTeHHOM tuddepeH-
mupoBku MCK, a taxke BbIOpaTh Hambonee yaoOHBIE U
JIEMOHCTPAaTHBHBIE METO/IbI, TIO3BOJISIOIINE OLIEHUTH CTe-
TIEHb U ITOJIHOTY U (PEpeHIIMPOBKH KIICTOK ITPH KyJIETHBHPO-
BaHHU B Pa3JINYHbIX YCIOBHUSIX.

MCK xupoBOii TKaHU B3pOCIIOr0 Y€I0BEKA BHIACIISLIIN U
KyJIbTUBHpOBamH, kak onucanu Ilerpenko A.YO. u coasr,
2008. KprokoHcepBUpOBaHUE KIETOK IPOBOAMIIMN MO 3a-
ot 10% JIMCO co ckopoctbio 1°C/mun 1o —80°C ¢
MOCIIEAYIOMNM MOTPYKEHHEM 00pa3LioB B KUIKUN a30T.
OtorpeB mpoBOIWIIM Ha BOASIHOM Oane ripu 37°C, mocie yero
oueHuBaIM nuddepeHMpoBOUHbIE CBOMCTBA KIIETOK NPH
KyJBTUBUPOBAHHUH B CPEZie, COACpIKaIIeH creruduueckre
(haKTOpBI OCTEOreHHOM M aIUIIOTeHHOM T (epeHIIMPOBKH.
O¢dexTuBHOCTH agunoreHHol nudpeperunposkn MCK
OLICHUBAJIY C UCTIONB30BAHNEM T'MCTOXUMHUYECKOTO OKpPAIIIH-
Banus Oil Red O n HuimbckuM KpacHbIM. B nanpHelimem npo-
o 3kerpakiuio Oil Red O u onpenensiiny ero BHy TpH-
KJIETOYHOE coziepxKaHue criekTpodoromerpryecku. Kpome
TOTO, HAKOTICHHE BHY TPHKJIETOYHBIX HEUTPAIbHBIX JIMIIHIOB
OILIGHUBAJIH 110 KOJIIMYECTBY IKCTPArMPOBAHHBIX TPHALIMI-
TIUIEPUIOB. AKTUBHOCTH M KOJIMYECTBO IIEJI0YHOM docda-
tassl B MCK mociie nmpoBeaeHust octreoreHHoOM audde-
PEHIIMPOBKHU OLIEHWBAIM THCTOXUMHMYECKH MO OKpAIIHNBa-
uuro Fast Blue Naphtol RR Salts (Sigma, CIITA), a Taxxe o
€€ BHYTPUKICTOYHOMY COJIEP>KaHHIO TTOCIIE SKCTPAKIIUH C
HCTIOJIb30BaHUEM OHOXHMHUYEcKoro Habopa ALP 120
(Lachema, Yexwust). Hakomenne MuHepaai30BaHHOTO MaT-
pUKca OLICHWBAJIM C HCIOJb30BaHMeM Habopa Ca 250
(Lachema, Yexwust). Bce moka3zarenu ObITH OTHECEHBI K KOITH-
yectBy JJHK B ricciieioBaHHEBIX 00pasiiax.

YcraHOBIIEHO, YTO OKpammnBaHue aupdpepeHInpoBan-
Heix ki1eTok Oil Red O u Fast Blue, a Taxoke mocneayrorias
SKCTPAKIIMS OKPAIIEHHOT'O0 BHYTPUKJIETOYHOTO MPOIyKTa
SIBJISIETCS] IPOCTBIM U UH(POPMATHBHBIM METO/IOM OLICHKH
aJMTIOTEHHOM M 0CTeOTeHHOH MuddepeHITMPOBKH, OTHAKO
HE IMO3BOJISACT UCCIenoBaTh 3PpPekTUBHOCTh nupdHepeH-
upoBku MCK B cocTaBe 60J1ee CIIOKHBIX TPEXMEPHBIX CHC-
TeM. Bmecte ¢ TeM ncnonb3oBaHne GHOXUMHUYECKHX METO/IOB
KOJIMYECTBEHHOTO OIIPEIEIeHHs CIIeLM(UIECKOro JUIs And-
(epeHINPOBaHHBIX KJIETOK MPOJYKTa I03BOJISICT YHUBEP-
callbHO OLIEHMBATh NONHOTY auddepenunpokn MCK B
Pa3NIMYHBIX CHCTEMAX.
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The main parameter of mesenchymal stromal cells (MSCs)
functional activity before and after cryopreservation is the
capacity of cells for induced differentiation in vitro. In this
case the important point is to choose the most informative
and easy to use methods of differentiation efficiency assess-
ment.

The aim of this study was to prepare the comparative
analysis of assessment methods of MSC adipogenic and
osteogenic differentiation, as well as to choose the most
reliable and demonstrative methods, that allow to assess
the completeness of cell differentiation during culture in
different conditions.

Human adult adipose tissue MSC were isolated and
cultured as described recently (Petrenko A. Yu. et al., 2008).
Cryopreservation of cells was carried out under protection
of 10% Me SO with the cooling rate of 1°C per min down to
—80°C, with following plunging into liquid nitrogen. Thawing
was performed on the water bath at 37°C and cells were dif-
ferentiated into adipogenic and osteogenic lineages, using
media, supplemented with specific differentiation factors.
The efficiency of adipogenic differentiation was assessed
using histochemical staining with Oil Red O and Nile red.
The intracellular content of Oil Red O was assessed by ab-
sorbance measurement of extracted Oil Red O product.
Furthermore the accumulation of intracellular neutral lipids
was determined by the quantity of extracted triacylglyce-
rides. Activity or quantity of alkaline phosphatase in MSC
after osteogenic differentiation was assessed using histo-
chemical staining with Fast Blue Naphtol RR Salts (Sigma,
USA), as well as by determination of its intracellular content
after extraction using biochemical kit ALP120 (Lachema,
Czech Republic). The accumulation of mineralized matrix
was assessed with the Ca 250 assay kit (Lachema, Czech
Republic). All mentioned parameters were normalized to
DNA content in investigated samples.

It was established that the staining of differentiated cells
with Oil Red O and Fast Blue and following extraction of
stained intracellular products could be applied as informative
methods of assessment of adipogenic and osteogenic
differentiation, however these methods could not be used
for the investigation of the MSC differentiation efficiency
within more complicated three-dimensional systems. At the
same time, the application of biochemical methods for quan-
titative determination of differentiated cell specific products
allows to assess the completeness of MSC differentiation
in different systems.
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