https://doi.org/10.15407/cry025.02.172
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KpukoHcepBrupoBaHHe ME3eHXUMAIIbHBIX CTPOMAIIbHBIX
ketok (MCK) B cycrieH3un o o0ImenpuHATOMY IPOTOKOITY
(1 rpag/mun, 10% AMCO 1 20% 5MOpHOHATIBHOM CHIBOPOTKH
(3C) kpymHOTO POraTroro Ckota) oOecrneynBaeT BO3MOXK-
HOCTb UX MHOTOKPATHOT'O IPUMEHEHHS B OKCIIEPUMEHTAJb-
HBIX 1 KIIMHUYECKHUX 1IeIsIX. B TO jxe BpeMst KOHLeTIIus co3/1a-
HUs ONO00AHKOB TKaHETIOMOOHBIX CTPYKTYP, 00yCIOBICHHAS
TpeOOBaHUSIMHU OBICTPOPA3BUBAIOLICHCS 00IACTH TKAaHEBOH
WH)XEHEPHH, pacIupsieT Bo3MokHOCTH puMenennss MCK
1 CTaBHT IIepesi KpHOOHOJIOTaMH 3a/1ady ITOHUCKa MOIX0I0B
JUTSI COXPaHEHUSI 3TUX KJICTOK B /Ir€3UPOBAHHOM COCTOSTHIN
B COCTaBe TpEeXMEepHOro ckaddoiga B CHily COKpaleHus
BPEMEHHBIX 3aTpar.

B Hacrosmeit pabote uccie0Bany BO3SMOKHOCTB TTOJTY-
YEeHHUs! 1 KPUOKOHCEpBUPOBaHUs ckad(osIoB Ha OCHOBE
XUTHHOBBIX CKeJIETOB MOpCKuxX rybok lanthella basta,
3aceneHHbIX MCK uenoBexka.

Ckenets! ounmiainy, 3acensuit MCK u KynsTuBHpoBam B
TeueHue 21 cyTok. 3aTeM nosydeHHsle cKadon bl KPHOKOH-
cepBupoBaiu 1oz 3amuToi 10% AMCO u 20% 3C c ucnons-
30BaHHEM CTaHAAPTHOTO METOIa, pazpadoranHoro st MCK
B cycneH3nd. OLEHKY XHU3HECIMOCOOHOCTH MTPOBOIMIN
cpasy Iociie KPHOKOHCEPBUPOBAHMS IO OKPAIINBAHUIO
(iryopeciienH auareTaToM/IpoIH i HOAUIOM, a MeTa0o-
JIMYECKOT0 CTaTyca — cpa3y Iociie KpUOKOHCEPBUPOBAHUS
1 yepe3 cyTkH 1o Alamar Blue-tecty. Anumorennyro audde-
PEHIMPOBKY KIIETOK OLICHHBAJIU C [IOMOIIBIO OKPAIIMBaHHS
HWJIBCKHM KPacHBIM.

KreTku aare3npoBaiy 1 pacIiiacTHIBAINCh HA TOBEPX-
HOCTSIX XUTHHOBBIX CKa((omIoB, B X01€ NX Ky/IETHBUPOBAHUS
nposneprupoBaly, 3aM0NHsAs CBOOOIHOE MPOCTPAHCTBO
riop. CTaHIapTHBINA TPOTOKOJI KPHOKOHCEPBUPOBAHHUS MIPO-
JIEMOHCTPHPOBAJ BHICOKYIO KPHOTYBCTBUTEIBLHOCTH CKad-
¢omnnos, 3acenenHsix MCK. B HekoTOpBIX citydasx otMeda-
JI0Ch MoBpexieHue ckaddonnos per se. JlekoHCepBUPOBaH-
HBIE 00pas3Ibl COlepKaIHM 3HAYUTENbHY0 4acTh O A-1mo3u-
THBHBIX KJIETOK, & UX METa0O0JIMYECKasi aKTHBHOCTh COXPaHsi-
nack Ha ypoBHe (46,8 £+ 5,8)% u He yMeHbIIanach Ha 1-e
CYTKH peKynbTuBHpOBaHus. Uepe3 21 CyTKH KIETKH, KPHO-
KOHCEPBHUPOBaHHbIE B COCTAaBE XUTHHOBOTO ckaddonna,
ObLTH CIIOCOOHBI MK hepeHIIMPOBATHCS B aAUITOTCHHOM Ha-
TIPaBJICHHN.

JanHast paboTa MOXKET MOCITY>KUTh OCHOBOM JUTSI 1aTb-
Heliniel pa3paboTKH METO0B KPHOKOHCEPBUPOBAHHS CTBO-
JIOBBIX KJIETOK B COCTAaBE TPEXMEPHBIX TKAHEHH)KEHEPHBIX
KOHCTPYKLIHUH.
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Cryopreservation of mesenchymal stromal cells (MSCs)
in suspension according to conventional protocol (1 deg/min,
10% DMSO and 20% fetal bovine serum, FBS) provides an
opportunity for their multiple applications in experimental
and clinical settings. At the same time, a concept of estab-
lishing biobanks for tissue-like structures based on the
requirements of rapidly evolving field of tissue engineering
extends an application field of MSCs and sets a task for
cryobiologists to search for approaches for storing them in
adhered state within three-dimensional scaffold in virtue of
shortening time expenditure.

In the present study we investigated the possibility of
deriving and cryopreserving scaffolds based on chitin
skeletons of marine sponges lanthella basta seeded with
human MSCs.

Skeletons were purified, seeded with MSCs and cultured
for 21 days. Next, the derived scaffolds were cryopreserved
under the protection of 10% DMSO and 20% FBS using the
conventional protocol developed for MSCs in suspension.
The assessment of viability was performed immediately after
cryopreservation by staining with FDA/PI and metabolic
status was determined by AB-test both immediately post-
thaw and after 1 day. Adipogenic differentiation of the cells
was evaluated by staining with Nile Red.

MSCs adhered and spread on surfaces of chitin
scaffolds, proliferated in the course of cultivation and filled
available pore spaces. Standard cryopreservation protocol
demonstrated high cryosensitivity of the scaffolds popu-
lated with MSCs. In some cases, damage of the scaffolds
per se was observed. Thawed samples contained a consi-
derable proportion of FDA-positive cells, their metabolic
activity maintained at a level of (46.8 + 5.8)% and did not
decrease on day | of reculturing. After 21 days the cells
cryopreserved within chitin scaffold were able to differen-
tiate into the adipogenic lineage.

This work could serve as a basis for further development
of methods for cryopreserving stem cells within three-
dimensional tissue-engineered constructs.
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