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B HacTos11ee BpeMs A1 CO3JaHus OPTONEINIECKUX U
CTOMATOJIOTHYECKUX HMMIUIAHTOB HamboJiee MepcreKTHB-
HBIMH SIBJISIIOTCSI CTEKJIOKPUCTAIIINYECKUE MAaTEpUAIBI
(CKM) nHa ocHoBe (ocdaroB Kajablus C ONPEACICHHBIM
cootHourenueM Ca/P (Ouoctekiio, 0MOakTHBHASI KEpaMUKa
Y CUTAJLITBI).

Lenp naHHOM pabOTHI — HCCIIEIOBAHUE XapaKTepa pac-
TUTACTBIBAHMS, CTPYKTYPHOW OpraHU3allMM LIUTOCKEJIETa,
nposrQepari Me3eHXUMAIIbHBIX CTBOJIOBBIX KJIIETOK KOCTHO-
ro mo3ra (MCKKM) kpbIc pH Ky IbTHBHPOBAHUM HA TOBEPX-
HOCTH pa3HbIX 110 XumuueckoMy cocraBy CKM.

B pabote 6butn ncnonb3oBansl CKM, nonmydeHHbIe Ha
OCHOBE KaJbIHii-CHIIMKO(DOCHATHBIX CTEKOJI CHCTEMbI
Na,O - K,0-Li,0-MgO —CaO —ZnO - ZrO, - TiO, -
AlLO,-B,0,-P,0, - SiO, ¢ pa3HBIM aTOMHBIM COOTHOITIE-
HueM snemenToB Ca/P Ha mosepxuoctm (1,4; 2,58; 5,0).
DopMHPOBaHUE ATTATUTOIIOI00HOTO CJI0S HAa TOBEPXHOCTH
pa3paboTaHHBIX MaTEPHATIOB TIPOBOIWIIHN i1 VitF'0 B MOJICTIb-
HOM pactBope opranuzma (MPO).

PacTBOpHMOCTE HCCIIETyEeMBIX MATEPHUAIIOB ITPH UCTIOINb-
30BaHMHM JAHHOTO METO/Ia OMPEACIISIIN IO IPUPOCTY MACCHI
B MPO (%) B Teuenne 180 cyrok npu remneparype 37°C.
CTpyKTypa aKkTHHOBOTO IIUTOCKEJIETa KJIETOK ObLIa BU3yallH-
3MpOBaHa C NOMOLIBIO (haJUIOUINHA, KOHBIOTHPOBAHHOTO C
TRITC («Cunton», Poccust). [lnst onenku nponudepanuu
ucnons3oBanu MTT-recrt.

IToxazano, uro npu Beraepxke CKM ¢ cooTHOmIEHHEM
Ca/P (1,4;2,58;5,0) B MPO Ha nx noBepxHOCTH (POpMUPYETCS
amatuTonoao0HbI ¢ioi ¢ cooTHomenuem Ca/P (0,87; 0,86;
1,6). YcraHOBJIEHO, YTO IPU KYJIBTHBUPOBAHUH KIIETOK Ha
nioBepxHocT CKM ¢ cootHomenuem Ca/P = 1,6 nosiBismch
ux (hudpobIacTono00HbIe HOPMBI C PABHOMEPHBIM PACIIO-
JIOKEHUEM (DPHMITAMEHTOB aKTHHOBOTO ITUTOCKENETA IT0 BCEMY
o0beMy UTOIIIa3Mbl. B aTOM citydae quHamuka mpoude-
paunu Oblla TakoW ke, KaK M MPH KyJIGTHBUPOBAHWHU HA
wiactuke. [Ipu cHmwkennu cootromenus Ca/P mo 0,86-0,87
Ha noBepxHocTH CKM yMeHbIIanach miomass pacriac-
THIBaHHA ¥ WHACKC nponmpepannu (B 2—3 pasza) OTHOCH-
TEIILHO KOHTPOJISL.

Taxum 06pa3om, pU3NKO-XUMHUUECKNE XapaKTePUCTUKN
cTpykTyphl noBepxHocT CKM omnpenenstoT nmoBeaeHue
KJIETKH B YCJIOBUSIX KYJIETUBHPOBAHMS i vitro. OOpa3zoBaHue
arnaTuTonom00Horo cios ¢ cootnomenuem Ca/P = 1,6
CTIIOCOOCTBOBAJIM aTe3UH, YBEIHMUCHUIO IUTOIIAAN PACILIAC-
teiBaHusA U nponudepanuun MCKKM. Ilpu cHuXeHHH
cootnourenus Ca/P na nosepxuoct 110 0,8—0,87 B ciryuae
(opMHpOBaHMS OCAXKIECHHBIX KPUCTAIUIOB (hocaTa KambLys
B CKM yMeHbIIaNnCh MIIOIIAIh PACIIIIACTBIBAHUS M HHACKC
nposudepannn MCKKM.
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Nowadays the creation of orthopedic and dental
implants considers the most promising glass-crystalline
materials (GCMs) based on calcium phosphates with a
certain ratio of Ca/P such as bioglass, bioactive ceramics
and sitall.

The research aim was the study of spreading profile,
cytoskeleton structure organization, and proliferation of
bone marrow mesenchymal stromal cells (BMMSC) during
culturing on the GCMs surfaces with different chemical
composition.

In this study we have used the GCMs derived from
calcium silicophosphate glasses containing Na,O — K O —
Li,0—MgO - CaO - ZnO - ZrO, - TiO, — Al O -B O -
P O —Si0, with different atomic proportlons of the elements
Ca/P on the surface (1.4;2.58;5.0). The formation of apatite-
like layer on the surface of the derived materials was de-
termined in model medium in vitro.

Solubility of the studied materials when using this
method was found on a mass gain in model medium (%)
during 180 days at 37°C. The structure of actin cytoskeleton
in cells was visualized using fluorescent TRITC-conjugated
phalloidin (Sintoll, Russia). Cell proliferation was assessed
using MTT-test.

It was shown that incubation of GCMs with the ra-
tio of Ca/P (1.4; 2.58; 5.0) in model medium resulted in
the apatite-like layer formation with the ratio of Ca/P
(0.87; 0.86; 1.6), respectively. It has been established
that the cells’ cultivation on the GCMs surface with the
ratio Ca/P = 1.6 led to appearance of fibroblast-like cells
with uniformly distributed actin cytoskeleton filaments
within cytoplasm. In this case, proliferation dynamics was
similar to the one under cultivation on plastic. Reduced
Ca/P ratio of the surfaces of GCMs down to 0.86—0.87 re-
sulted in the decreased spreading area and proliferation
index (to 2-3 times) relatively to the control.

Collectively physical and chemical characteristics of
GCM surface structure were the main factors, determi-
ning cell behavior during culturing in vitro. Formation of
hydroxyapatite-like layer with the ratio Ca/P = 1.6 cont-
ributed to the increasing adhesion, area of spreading and
proliferation of MBMSC. The decrease of Ca/P ratio down
to 0.86-0.87 in case of the formation on the GCMs of pre-
cipitation calcium phosphate crystals on the GCMs led to
the reduction of the spreading spreadind area and the
proliferation index of BMMSC.
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