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In vitro osteogenic induction of rat bone marrow mesenchymal stem cells
Zhao Da-cheng, Wang Yu-liang, Dang Yue-xiu, Zhao Lin, Wang Jing, Wang Cui-fang

Abstract

BACKGROUND: Bone marrow mesenchymal stem cells are a kind of good seed cells. Bone marrow mesenchymal stem cells
compounded onto biological scaffold for treatment of bone defects have acquired satisfactory outcomes and become a gradually
increasing research area.

OBJECTIVE: To investigate the effect of in vitro osteogenic induction of rat bone marrow mesenchymal stem cells.

METHODS: Sprague-Dawley rat bone marrow mesenchymal stem cells were in vitro isolated by adherent method. Passage 3
well growing bone marrow mesenchymal stem cells were divided into two groups. The control group was cultured only with
DMEM/F12 culture medium. The experimental group was cultured with DMEM/F12 culture medium containing osteogenic
inductor.

RESULTS AND CONCLUSION: Primary bone marrow mesenchymal stem cells cultured by the whole bone marrow adherence
method exhibited a shuttle-shaped or polygon-shaped appearance. After induced by osteogenic inductor, bone marrow
mesenchymal stem cells adhered to plate wall in a circle or oval-shaped manner. Alkaline phosphatase activity was significantly
higher in the experimental group than in the control group (P < 0.01). Calcified nodules appeared after alizarin red staining.
Western blotting results showed that type 1 collagen protein expression was significantly higher in the experimental group than
in the control group (P < 0.01). ELISA quantitative analysis showed that osteocalcin was significantly higher in the experimental
group than in the control group (P < 0.01). These findings suggest that whole bone marrow adherence method for culture of bone
marrow mesenchymal stem cells is simple and practical and the cultured cells exhibit morphological and biological characteristics
of osteoblasts after osteogenic induction.
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Morphology of bone marrow mesenchymal stem cells
before and after induction under inverted phase
contrast microscopy (x100)
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Figure 1

180 B AH 2 0 00 W 82 JE AR BMS Cs 7E NIl B2 Rl i, 4]
MWARKZHETT, SHRZHENLRAM, 401 2ERE,
FT12 WAL TG NGEE, 24 h/G g0 iEE, WK 1a, 48 h

ISSN 1673-8225 CN 21-1581/R  CODEN: ZLKHAH

T U TSR B A B TE I BMSCs I B,
Wb, B IR R ] WBMSCsIE B4 i ve 5, 40
EERZME. KRE, Yurtlr, WEA1c, BS/EH
BMSCs7E 5 1R AN AR LRI, JILAKARTE R =
JEZ I, WK, %S5 55K G0 M IT 4R AN
R A, WEIE, WE1e, H7R40MV] EARR,
Al 5w, ZRHEIEAFESNI, ILEAT,
2.2 BMEAEERBEA M 4k R

W EREEE AR 5 TET d, SEI AR BRI
MG E A, YR, BB A, WE2,

Experimental group

Control group

Figure 2 Alkaline phosphatase staining of bone marrow
mesenchymal stem cells at 7 d after induction in the
experimental and control groups
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Figure 4 Calcified nodules stained by alizarin red dye in each
group at 14 d after induction of bone marrow
mesenchymal stem cells
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which are activated transiently and rapidly in
response to a wide variety of cellular stimuli.
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