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B HacTosiliee BpeMsa B paMKax pereHepaTHBHOU
MEIULMHBI pa3padaThIBaOTCs METObI JIEYEHHS IIUPOKOTO
crieKTpa 00Je3Hel C IPUMEHEHUEM ay TOJIOTHYHBIX CTPO-
MaNbHBIX KJIETOK. IlonokuTensHbIe pe3ynbraTsl ObUIN
MOTy4YEHBI B TEPANUU CEPAECUHO-COCYJUCTBIX, SHAOKPUH-
HBIX 1 HEPBHBIX 3200JI€BaHNUH, a TAKKE IIPH BOCCTAHOBIIC-
HUU MOBPEXKAECHHBIX KOCTHON U XpALIEBOM TKaHel [S].
CoBpemMeHHbIE 3¢ (PeKTHBHBIEC METO/IBI BBIJCIICHUS CTPO-
MaJbHBIX KJIETOK y MAallUeHTa yCTaHOBIIEHBI U OMUCAHBI
MHOTUMHU HccienoBatensmu [9, 10], onHako oTHOCH-
TEINbHO METOIOB KYJIETUBHPOBAHUS H IOITOBPEMEHHOTO
XpaHEHUs TUTEPaTypHBIE JaHHBIC TOCTATOYHO Pa3HO00-
pasusl [1, 6, 8]. Llenbro naHHO# pabOTHI OBLIO CPAaBHUTH
BJIMSIHME MIMPOKONPUMEHHUMBIX CpeJl Ha POCTOBBIE
CBOMCTBA KYJIBTYyphl CTPOMANBHBIX KIETOK KOCTHOTO
MO3ra.

B pabore Ob1TH HiCCIIEIOBAHBI CTPOMAIIEHBIE KIIETKH,
BbIIeTIeHHBIE 13 KocTHOro Mo3ra (CK KM) [9] nabopa-
TOPHBIX OENbIX OECHOPOIHBIX KPBIC, HA TPEThEM —
YEeTBEPTOM TaccakaX KylbTHBHpOBaHUA. KynbTypa Ha
YKa3aHHBIX Maccakax ObLIa OJJHOPOTHOM, KJIETKH HMEIH
¢ubpobdaacronogo0Hy0 Mopdonoruto. [ImoTHOCTE MO-
ceBa cocrasisuia 10* ki1/cm?. KynbTHBHpOBaHUE TPOBO-
JIMJIA B MaTpacax IUIOMAAbI0 75 ¢M? ¢ HCIOIBb30BaHUEM
Pa3MUYHBIX POCTOBEIX cpea: 1 —99% cpenst DMEM/F12
(rotoBas cpena), 1% FBS; 2 — 98% cpeast DMEM/F12,
2% FBS; 3 — 95% cpeast DMEM/F12, 5% FBS; 4 —
90% cpenst DMEM/F12, 10% FBS; 5 — 99% cmecu
cpen DMEM u F12 (1:1) (cmeck ex tempora), 1% FBS;
6 — 98% cmecu cpen DMEM u F12 (1:1), 2% FBS;
7 — 95% cmecu cpen DMEM u F12 (1:1), 5% FBS;
8 —90% cmecu cpen DMEM u F12 (1:1), 10% FBS.

B paboTe ObU1H UCTI0JIB30BaHbI CIEAYyONIUE 0a30BbIe
cpensl: roroBas cMmeck DMEM/F12 ¢ L-mmyramuHOM,
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Due to the needs of regenerative medicine nowadays
the methods for treating a wide range of diseases using
autological stromal cells have been developed. Positive
results were obtained during therapies of cardiovascular,
endocrine and nerve diseases as well as in recovering of
injured bone and cartilage tissues [9]. Current effective
methods for isolation of stromal cells from a patient
have been established and described by many researchers
[6, 10], however, the reports about proper methods of
culturing and long-term storage are still quite diverse
[1, 5, 8]. The research aim was to compare the effect
of traditional media on growth properties of the cultured
bone marrow stromal cells.

The research was done in bone marrow stromal cells
(BMSC:s) [6] isolated from laboratory breadless white
rats, at the 3/4" culturing passages. The culture at the
men-tioned passages was homogenous, the cells had
fibroblast-like morphology. The plating density made
10* cells/cm?. Culturing was performed in 75 cm? flasks
using different growth media: 1 — 99% DMEM/F12
(ready medium), 1% FBS; 2 — 98% DMEM/F12, 2%
FBS; 3 — 95% DMEM/F12, 5% FBS; 4 — 90%
DMEM/F12, 10% FBS; 5 — 99% mixture of DMEM
and F12 (1:1) (ex tempora prepared mixture), 1%FBS;
6 — 98% mixture of DMEM and F12 (1:1), 2% FBS; 7 —
95% mixture of DMEM and F12 (1:1), 5% FBS; 8 —
90% mixture of DMEM and F12 (1:1), 10% FBS.

The following basic media were involved: ready
mixture of DMEM/F12 with L-glutamine, DMEM with
L-glutamine, F12 (all the media from PAA, Austria) and
fetal bovine serum (FBS) (Sigma-Aldrich, USA).

The cells were cryopreserved without controlled rate
freezer according to the protocol: step 1 — equilibration
of cells in cryoprotective medium at room temperature
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DMEM c L-tityramuHoM, F12 (Bce cpensl pon3BoACTBa
«PAA», ABcTpus) 1 peranbHast ObI4bs ceiBopoTka (FBS)
(«Sigma-Aldrich», CILIA).

Krnetku kpuoxoHcepBupoBanu 0e3 ammaparta mpo-
rpaMHOI0 3aMOPaXUBaHUs MO cxeMe: 1 — dKBUIMOpanus
KJIE€TOK B KPUO3aUIUTHOW cpele MpU KOMHATHOH
temmeparype (20...22°C) B teuenue 15-20 mun; 2 —
oxJIaxJieHue kpuonpoobupok («Sarstedty, ['epmanus) B
TeueHue 60 MUH B OTKPBITBIX KpUOILITAaTHBAX MpHU IO-
CTOSIHHOM TeMIepaType B kamepe xonoaumbauka (—20°C);
3 — moMenIeHne KPHOPOOHPOK B 3apaHee OXJIAKACHHYTO
npu —20°C MeHOITacTORYIO KOPOOKY C TOJIIIMHOM CTEHOK
1 cM 1 panpHeENIIee ee oxiaxaeHue B Teuenue 60 MuH
MIPY ITOCTOSIHHOHN TeMITEpaType B KaMepe XOMOAMIbHAKA
(-80°C); 4 — OBIcTpOE MOTPYXKEHHE KPHONMPOOHUPOK B
KUIKAH a30T. [laHHast cxeMa 00ecTieynBaeT Takoi pexkum
3aMOpaXUBAHUS: OXJIAKICHUE CO CPEIHEH CKOPOCTBIO
1 rpaa/mun 10 —80°C (B TeyeHHe 2 U) C MOCISAYIONUM
MOTPYXKEHUEM B KUAKHUH a3ot (—196°C) [2].

B pabote ncronp30Bau cIeayOIMNE KPHO3AUTHBIE
cpensl: a—80% cpenst DMEM, 10% FBS, 10% AMCO;
b — 85% cpenst DMEM, 10% FBS, 5% IMCO; ¢ —
70% cpenst DMEM, 20% FBS, 10% AMCO; d — 75%
cpeasl DMEM, 20% FBS, 5% JIMCO; e — 90% FBS,
10% AMCO; f—95% FBS, 5% AMCO. 3aMopoXeHHbIE
obpasubl oTorpeBanu B TedeHue 40—60 ¢ Ha BOISIHOMN
6ane npu 40°C ¥ ynajsii KpuompoTeKTop.

Jl1 nepBUYHOM OLIEHKU COXPAHHOCTHU KJIETOK I10CIIE
KPHUOKOHCEPBUPOBAHUS UCIIOIB30BAIN SKCIIPECC-METON
OKpAalIMBaHWs BUTAIBHBIM KPACHTEIEM TPUIIAHOBEIM
cuauM [3]. IlponugeparnBHOE COCTOSTHHE KyIBTYpHI
OLIEHUBAJIH 10 MHJEKCY nponudepanuu (MUII) — oTHO-
[ICHUE KOJIIMYECTBA CHATBHIX HA 3-U CYTKH KYJIBTHBHPO-
BaHU KJIETOK K KONUYECTBY IMOCEIHHBIX. KommuecTBo
KJICTOK IMOACYUTHIBAIA CTaHJAPTHBIM Jab0opaToOpHBIM
METOZIOM B cueTHOM kamepe I'opsieBa. /g onpenenenus
KOJIMYECTBa KOJOHHE0Opa3yomux equaul Gpudpoodiac-
ToB (KOE-®) npon3Boauiiu oceB KJIETOK € INIOTHOCTBIO
2x10°/cm? Ha 3-u cyTKH KyJNBTHBHPOBAHUS MOHOCIIOM
MIPOMBIBAIIA PAacTBOPOM XeHKca, (PUKCHpOBaK CITUPT-
YKCYCHOM CMECBHIO U OKpallluBajiy o Meroay PomaHoB-
ckoro-I'um3el. [Toncuer KOE-® npoBoaniy ¢ MOMOIIBIO
CBETOBOTO MHKpocKomna «PZO-Waszaway (I[Tombima) mpu
YBEIMUCHUN 00BEKTUBA X45.

JJ1 cTaTUCTHYECKOTO aHaJIN3a SKCIIEPUMEHTAIbHBIX
JAHHBIX HCIOIh30BAIH HETIAPaMETPHUUECKUH KPUTESPHUI
ManHa-YutHu. Pe3ynbTaThl npeacTaBilsiid B BUAE
CpEIHETo *+ CTaHAAPTHOE OTKIOHEHHUE. Paznnuns mexay
JAHHBIMH CUUTAIN 3HAYUMBIME TIpH p < 0,05.

Ha nepBom 3Tane paboThl Mbl CPAaBHUBAIIN BIHSIHHUE
0a30BBIX Cpe/l M PA3TIMYHBIX KOHIIEHTPAIHH CHIBOPOTKH
KpOBH B cpellax KyJapTuBupoBanus Ha npupoct CK KM
B KynbType. ba3oBoii cpenoii Oblia BEIOpaHa CMECh Cpe
DMEM u F12 (1:1). IIpu kynsruBuposanuu CK pasz-
JITYHOTO TTPOUCXOKICHIUS 3TO HanboJsiee IOMyIsIpHast cpe-
J1a, XapaKTepU3YIOLIAsCs TEM, UTO OHA COYeTaeT OoraThlit
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(20...22°C) for 15-20 min; step 2 — cooling of cryovials
(Sarstedt, Germany) for 60 min in open cryo-holders at
constant temperature in refrigerator chamber (-20°C);
step 3 — placing cryovials into pre-cooled at —20°C
foamed plastic box with 1 cm walls and further cooling
for 60 min at constant temperature in a refrigerator
chamber (—80°C); step 4 — rapid plunging of cryovials
into liquid nitrogen. This protocol provides the freezing
regimen as follows: cooling with an average range of 1
deg/min down to —80°C (for 2 hrs) with following
plunging into liquid nitrogen (—196°C) [3].

The following cryoprotective media were used: a —
80% DMEM, 10% FBS, 10% DMSO; b — 85% DMEM,
10% FBS, 5% DMSO; ¢ — 70% DMEM, 20% FBS,
10% DMSO; d — 75% DMEM, 20% FBS, 5% DMSO;
e — 90% DMEM, 10% DMSO; f — 95% DMEM, 5%
DMSO. Frozen samples were thawed for 40—60 se-
conds in water bath at 40°C and cryoprotectant was
removed.

For primary assessment of post-thaw viability of cells
the express method of trypan blue vital stain was used
[2]. Proliferative state of culture was estimated on
proliferation index (PI), i .e. the ratio of the number of
the cells collected to the 3 culturing day to the number
of those plated. The number of cells was calculated by
standard laboratory method in Goryaev’s chamber. To
examine the number of colony forming units of fibro-
blasts (CFU-F) the cells were plated with the density of
2x10%/cm?. To the 3™ culturing day the monolayer was
washed with Hanks solution, fixed with alcohol-acetic
acid and stained according to Romanowsky-Giemsa.
CFU-F were calculated using light microscope PZO-
Warzawa (Poland) with xX45 magnification.

For statistical analysis of experimental data there was
used non-parametric Mann-Whitney U-test. The results
were presented as a mean + SD. The differences bet-
ween the data were considered as statistically significant
at p <0.05

At the first stage of the research we compared the
effect of basic media and different concentrations of
blood serum in culturing media on increment of the
BMSCs in culture. As the basic medium we selected the
mixture of DMEM and F12 (1:1). For culture of the
SCs of various origin this is the most applied medium
the feature of which is the combination of rich compo-
sition of F12 medium and high concentration of the
DMEM components, in particular it contains 10,066 mg/1
of inorganic salts, 1,100 mg/l amino acid, 33.6 mg/l
vitamins and other components, its pH is 7.0-7.4, and
260-320 mOsm/kg osmolarity [7].

The mentioned mixture of media can be used both
as ready one and preparted ex tempora. It has been
established that the results of application of the basic
media both ready commercial one DMEM/F12 (Fig.1 ,
columns 1-4) and the mixture of DMEM and F12
prepared ex tempora (Fig. 1, columns 5-8) do not differ.
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coctaB cpebl F12 1 BRICOKYI0 KOHLEHTPALUIO KOMIIO-
HeHToB cpeabl DMEM, a takxke comepxut 10066 mr/n
Heopranuveckux coisei, 1100 Mr/nm aMHHOKHUCIIOTHI,
33,6 MI/n BUTAaMUHBI U APYTHE KOMITIOHEHTHI, uMeeT pH
7,0-7.,4, ocmomsipHOCTh 260-320 MOcMmons/kr [7].

VYKa3aHHYIO CMECh Cpell MOXKHO HCIIONIb30BaTh KaK B
TOTOBOM BHJIE, TaK M IPUTOTOBUTE X tempord. YCTaHOB-
JICHO, YTO PE3yJILTaThl HPUMEHEHHS B KadecTBE 0a30BOM
roToBoi kKoMMmepueckoir cpenst DMEM/F12 (puc.1,
BapuaHThl 1-4) u cmecu cpen DMEM u F12, npurotos-
NeHHOU ex tempora (puc. 1, BapmaHTH 5-8), He
OTJIMYAIOTCSL.

KynerusupoBanue CK KM B cpenax ¢ HU3KUM cofep-
YKaHHEM ChIBOPOTKHU KpoBH (1-2%) NpuBOIMIIO K HE3HA-
YUTENFHOMY IPUPOCTY KyIBTypHl. MHAEKe npornudeparmn
B OONBIIMHCTBE BAPHAHTOB HA 3-M CYTKU KYJbTHBHPO—
BaHUA He nocturan 2. Ilpu ucnonb30BaHuU B cpeaax
KyJAsTUBUPOBaHUA 5- U 10%-1i CBIBOPOTKH KPOBU JaHHBIN
moKasarenb cocTanisii ot 3,26 1o 4,0. Bee o0HapyxeH—
HBIC OTIMYMS MEXIYy YKa3aHHBIMH BapHaHTaMH, MPHU
HCTIOJIb30BaHUH Pa3IMYHbIX Oa30BBIX Cpe/] M KOHLIEHTpa—
Ui cbIBOPOTKH KpoBH S 1 10%, ObUIH HE3HAYUMBL.

Kaxk mpaBnito, uccinenoBaresy HOACIUTHIBAIOT KOJIO—
Huu pasmepom ot S0 kietok u 6onee (KOE-®_, ) na 7—
14-e cytku kynbTuBupoBaHus [5]. Ha 3-u cyTku
KyJBTHUBUPOBaHUS OBLIO 1IEJIECO00pa3HO MPOBECTH MO~
CUeT KOJIOHUH MEHBIIEro pa3Mepa — oT 20 KIIeTOK u 60-
nee (KOE-@,, ). Yeranosneno, uro konmyectso KOE-@_
npu kyneruBupoBanuu CK KM B cpeze, conepxareit
5% CBHIBOPOTKHM KpOBH, Ooiblie, yeM B cpede ¢ 10%
CBIBOPOTKHU KpoBH (71,7 + 2,6 u 55,3 + 4,9 cootBercT-
BEHHO). HampoTuB, KOJIUYECTBO KPYMHBIX KOJOHUH
(KOE-@_, ) B cpenie ¢ 10% cbIBOPOTKH KPOBH OBLIO BbI-
1e o cpaBHeHUIO ¢ 5% cbiBopoTk (30,7 £2,6 23,0 £
3,8 coorBercTBeHHO). HecMoTps Ha TO, uTo mo UII
3HAYMMBIX OTIWYMHA MEKIY BapHaHTAMH C HCIIOJb-
30BaHueM 5 1 10% CBIBOPOTKH KPOBH MOJIYUYEHO HE OBI-
710, MOXKHO CKazaTh, 4To KyisTuBupoBanue CK KM B
cpene ¢ 10% ChIBOPOTKH KPOBH IIPUBOINT K (hOPMHUPOBa-
HUIO KPYITHBIX KOJIOHHH B O0oNee paHHHE CPOKH IO CPaB-
HEHHIO CO Cpelloif, coaepxaieil 5% ChIBOPOTKU KPOBU.

Takum 06pa3om, UCIIONB30BaHUE IIPU KYITbTUBHUPOBA-
Huu CK KM cmecu cpeq DMEM u F12 (1:1) ¢ no6asite-
aueM 10% FBS obGecneunBano m3 McCIeqOBaHHBIX
BapHaHTOB HAWJIYYILIME NTOKA3aTeH POCTa KYJIbTYPbI.

BropsiM 3TanoM Hameit paboThl ObLIO CpaBHEHHE
BIIMSIHUS COCTaBa KPHO3AIIUTHOM CPe/Ibl Ha COXPAHHOCTh
CK KM 1nocne KpMOKOHCEPBUPOBaHUS U Ha CKOPOCTb
JaJbHEeNIIero pocta KynbTypbl. M3 puc. 2 MOXKHO BUJETH,
YTO COXPAHHOCTH KJIETOK, YCTaHOBJIEHHAS MO OKpallu-
BaHUIO TPUIAHOBBIM CHUHHM, 110 MEpPE YBEIUYCHHS
KOHIIEHTPAIIMU CBIBOPOTKU KPOBH B COCTaBE KPHUO3AIIHUT-
HOM cpenbl, moBbmanack. [Ipu 3ToM ucnoab30BaHHbIE
KOHIIeHTpauuu kpuonporekropa IMCO B Hamux
9KCIEpUMCEHTaX Ha ATOT IOKa3zaTends He Biusid. [lpu
cojepxaHuu B kpuozamutHoi cpene 10% criBopoTku
kpoBu coxpanHocTb CK KM naxonunacek Ha ypoBHe 65—
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Puc. 1. MpupocT KneTok Ha 3-1 CyTKN KynbTUBMPOBAaHMWSA
kynetypbl CK KM B pasnuyHbix pocToBbIx cpegax (n = 5):
1 -99% cpeaobl DMEM/F12 (roToBas cpega), 1% FBS; 2 —
98% cpeabl DMEM/F12, 2% FBS; 3 — 95% cpegbl DMEM/
F12, 5% FBS; 4 — 90% cpeabl DMEM/F12, 10% FBS; 5 —
99% cmecu cpeq DMEM u F12 (1:1) (cmeck ex tempora),
1% FBS; 6 — 98% cmecu cpeg DMEM n F12 (1:1), 2% FBS;
7 —95% cmecm cpeg DMEM n F12 (1:1), 5% FBS; 8 — 90%
cvmecu cpeg DMEM u F12 (1:1), 10% FBS; #— pasnuuusa
CTaTUCTNYECKMN 3HAYMMbl OTHOCUTENBHO BapuaHTa COOT-
BeTCTBYytoLLeln 6a3oBor cpeabl ¢ aobaBneHnem 2% FBS.
Fig. 1. Expansion of the BMSC culture to 3 day in various
growth media (n =5): 1 - 99% DMEM/F12 (ready medium),
1% FBS; 2 — 98% DMEM/F12, 2% FBS; 3 — 95% DMEM/
F12, 5% FBS; 4 — 90% DMEM/F12, 10% FBS; 5 — 99%
mixture of DMEM and F12 (1:1) (ex tempora prepared
mixture), 1% FBS; 6 — 98% mixture of DMEM and F12
(1:1), 2% FBS; 7 — 95% mixture of DMEM and F12 (1:1),
5% FBS; 8 — 90% mixture of DMEM and F12 (1:1), 10%
FBS; # — differences are statistically significant if compared
with corresponding basic medium supplemented with 2%
FBS.

Culturing of BMSCs in the media with low blood
serum content (1-2%) resulted in insignificant increment
of the culture. The proliferation index did not reach 2 in
the majority of variants to the 3" culturing day. Using of
5 and 10% blood serum in culturing media allowed the
proliferation index to reach 3.26—4.0. All the found
differences between the mentioned variants when ap-
plying various basic media and concentration of blood
serum of 5 and 10% were insignificant.

As a rule the researchers count the CFU-F colonies
with 50 cells and more (CFU-F_, ) to the 7-14" culturing
days [4]. To the 3" culturing day it is expedient to count
the colonies of smaller dimensions, i. e. from 20 cells
and more (CFU-F_,). It has been established that the
number of CFU-F,, during culture of BMSCs in the
medium containing 5% blood serum was higher, if
compared with case of 10% blood serum (71.7 + 2.6
and 55.3 £ 4.9, correspondingly). And vice versa, the
number of large colonies (CFU-F_, ) was higher in the
medium with 10% blood serum if compare with case of
5% (30.7 £ 2.6 and 23.0 + 3.8, correspondingly). In
spite of the fact that in terms of PI no statistically
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Puc. 2. CoxpaHHocTb CK KM (A) 1 npupocCT KNEeTok Ha 3-1 CyTKU KynsTuBnpoBaHus (B)
nocrne pa3MopaxnBaHUs KyNbTypbl, XpaHSALLENCS B XUAKOM a30Te B pas3fuyHbIX KpMo-
3awWmnTHbIX cpegax: a — 80% cpegbl DMEM, 10% FBS, 10% OMCO; b — 85% cpegpl
DMEM, 10% FBS, 5% AMCO; ¢ — 70% cpeabl DMEM, 20% FBS, 10% OMCO; d — 75%
cpeabl DMEM, 20% FBS, 5% OMCO; e — 90% FBS, 10% OMCO; f — 95% FBS, 5%
OMCO; pasnunuumsi cTaTUCTUYECKU 3HaYMMbI MO cpaBHeHWO ¢ (p < 0,05): * — cpepoii e; # —
fé—a;*—b;%—d.

Fig. 2. Post-thaw viability of BMSCs (A) and expansion of cell culture to the 3 day (B)
following storage in liquid nitrogen in various cryoprotective media: a — 80% DMEM,
10% FBS, 10%DMSO; b — 85% DMEM, 10% FBS, 5%DMSO; ¢ — 70% DMEM, 20% FBS,
10% DMSO; d — 75% DMEM, 20% FBS, 5% DMSO; e —90% DMEM, 10% DMSO; f —95%
DMEM, 5% DMSO; differences are statistically significant (p < 0.05) if compared with: * —

significant differences bet-
ween the variants between 5
and 10% blood serum were
found, it could be concluded
that culture of BMSCs in the
medium with 10% blood
serum resulted in formation
of larger colonies in earlier
terms if compared with the
medium containing 5%
blood serum.

Thus, use of the mixture
of DMEM and F12 (1:1)
supplemented with 10%
FBS for BMSCs culturing
provided the best culture
growth indices (CFU-F,))
among the studied variants .

The second stage of our
work was to compare the
effect of cryoprotective me-
dium composition on preser-
vation rate of BMSCs fol-
lowing cryopreservation as

mediume; *—f. &—a;*—b; ¥ —d.

67% tipu 06enx xonnentpanusax JMCO (puc. 2, A, Ba-
pHaHTEHI a, b), npu conepskanuu 20% CHIBOPOTKU KPOBH —
69-71% (puc. 2, A, BapuanrsI ¢, d), a mpu 90 u 95% —
86% (puc. 2, A, BapuaHTHI e, f), 9TO 3HAUUMO OTINIAIOCH
OT IPEABITYIINX BAPHAHTOB.

B pesynbprare ganpHEHnero KyJlbTHBUPOBAHUS
nexorceprpoBanHbIx CK KM camprii Beicokuii U1 Obu1
OTMEYCH B BapHaHTax ¢, e, f, U coctaBmi 2,89 + 0,06,
2,92 +£ 0,14 u 3,4 £ 0,18 coorBercTBenHo. Ilpu cpas-
HEHHHY BapUAHTOB C OIMHAKOBBIM cozepkanueM JIMCO
B KPHO3AIIUTHON Cpejie ObUTO yCTaHOBIICHO, YTO TIPH €70
10% KxOHLIEHTpalMX HAaUMEHbIIAas CKOPOCTh POCTa B
JaTbHEHUIIIEM COOTBETCTBOBAIA BAPHAHTY C CAMBIM HHU3-
KHM COZIep>KaHHeM CBIBOpOTKH KpoBH (10%) B cocTaBe
KpHO3aIIUTHOM cpenbl (puc. 2, B, Bapuant a), a npu 5%-i
koHeHTpauu JJMCO HanOomiblIyr0 CKOPOCTh POCTa
uMen BapuaHT ¢ 95% ceiBopoTKH KpoBH (puc. 2, B,
BapHuadT f). OTIMYnii MeXly BapuaHTaMH, B KOTOPBIX
HCTIOJIB30BAJIUCH OJMHAKOBOE COJCP)KaHUE CHIBOPOTKU
KPOBH U Pa3JINYHbIC KOHIICHTPAIH KPHOIIPOTEKTOPA, HE
oOHapyXeHO.

Takum o6pazom, Haubonee FHHEKTUBHEIM OBLIO
kpuokoHcepBupoBanne CK KM B kpuozamutHoi cpene,
coaepxarei 95% ceiBopotku kpoBu u 5% JIMCO. Oto
obecreunBaio MaKCUMAaIbHYIO COXPaHHOCTh KJIETOK U
HawIydmire poctosblie cBoiicTBa KynbTypbl CK KM mocrne
JEKOHCEPBUPOBAHHUSL.

[IpoBeneHHbBIE SKCTIEPUMEHTHI MO OLIEHKE Cpel IUIs
KyJIbTUBUpOBaHUs U kKpuokoHcepBupoBaHus CK KM kpsic
MO3BOJIAIN YCTAHOBUTH HarOouiee 3 (HheKTUBHBIC YCIOBHS

&

well as on the rate of further

culture growth. Fig. 2A

shows that cell viability rate
(in terms of trypan blue staining) increased with the rise
in concentration of blood serum included to cryopro-
tective medium. Herewith, the variation of DMSO
cryoprotectant concentrations in our experiments did
not affect this index. When the content of blood serum
in cryoprotective medium was 10% the viability of
BMSCs was 65-67% at both concentrations of DMSO
(Fig. 2A, columns a, b), if the content was 20% the
index was within the range of 69-71% (Fig. 2A, columns
¢, d) and at 90 and 95% concentrations it was 86%
(Fig. 2, columns e, f), that was significantly different
from previous variants.

As a result of further culturing of thawed BMSCs
the highest PI was revealed in the variants c, e and fand
made 2.89 + 0.06, 2.92 + 0.14 and 3.4 + 0.18,
correspondingly. Comparing the variants with the same
content of DMSO in cryoprotective medium showed
that if the cryoprotectant concentration was 10% the
lowest growth rate during further culture was found in
the case with the lowest content of blood serum (10%)
in cryoprotective medium (Fig. 2B, column a), and if
DMSO concentration was 5% the highest growth rate
was obseved in the caqse of 95% blood serum (Fig. 2B,
column f). No differences between the cases with same
content of blood serum but different content of cryo-
protectant were found.

Thus, the most effective cryopreservation of BMSCs
was if cryoprotective medium contained 95% blood
serum and 5% DMSO. This provided the highest viablity
of cells and the best growth features of BMSCs culture
post-thaw.
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JUIsl IPOBECHUS JalbHEUIINX UCCIIEA0BAaHUM), HAIIPaB-
JICHHBIX Ha CHX)KEHUE HETAaTUBHOT'O BIUSIHUS KPUOKOHCEP-
BHPOBaHMUS Ha IPOIH(EPaIHio U ApyTue pyHKIMOHAIb-
Hble xapakrepuctuku CK KM.
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The performed experiments on assessment of the

media for culturing and cryopreservation of BMSCs of
rats allowed to establish the most efficient conditions to
carry-out the following studies intended to reduce the
negative effect of cryopreservation on proliferation and
other functional parameters of BMSCs.
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