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Menadione-7 induces the differentiation of rat bone marrow stromal cells in vitro

Xu Bing, Liu Yuan (Department of General Medicine, People’s Hospital of Longhua District, Shenzhen 518109,
Guangdong Province, China)

Abstract

BACKGROUND: The current research on menadione 7 mainly focuses on its anti-osteoporosis effect, and its
role in rat bone marrow stromal cells in vitro culture system is unclear.

OBJECTIVE: To investigate the effect of menadione-7 on the proliferation and differentiation of Bone marrow
stromal cells, and to provide theoretical basis for the application of menadione-7 in bone tissue engineering.
METHODS: Bone marrow stromal cells were obtained from rats by surgery. After cultured in vitro, bone marrow
stromal cells were incubated in cell culture dishes. The proliferation of bone marrow stromal cells was induced by
10, 10° and 10™ g/L menadione-7 and 100 pg/L basic fibroblast growth factor (bFGF). The corresponding
absorbance value of bone marrow stromal cells was detected in each group. The levels of alkaline phosphatase
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and the number of calcium nodules in bone marrow stromal cells were detected at 2, 4, 6 and 8 days, and the mRNA expression of

osteocalcin, osteopontin and Runx2 was detected at 4, 6 and 8 days.

RESULTS AND CONCLUSION: Bone marrow stromal cells induced by menadione-7 proliferated well, and the cell proliferation could be
promoted by different concentrations of menadione-7 and bFGF (P < 0.05). More alkaline phosphatase and calcium nodules were expressed
in menadione-7 groups than the control group. The mRNA expression of osteocalcin, osteopontin and Runx2 could be significantly
up-regulated by 10 g/L menadione-7 (P < 0.05). To conclude, bone marrow stromal cells can be induced by menadione-7 into osteogenic
differentiation and menadione-7 can be used as an inducer for seed cells in bone tissue engineering.

Subject headings: Tissue Engineering; Cell Proliferation; Alkaline Phosphatase
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Table 2 Proliferation of bone marrow stromal cells induced by different concentrations of menadione-7

BRI 1) 10 g/L FHZEE 7 41 10° g/L FIZEME 7 41 10° g/L FIZ5HR 7 41 ot 4L T S T A AN 2B TR T4
2d 0.32+0.03%° 0.21+0.05™ 0.15+0.03° 0.06+0.03 0.33+0.03%°
4d 0.48+0.05°° 0.34+0.04" 0.19+0.05° 0.17+0.07 0.47+0.05°°
6d 0.77+0.09°*° 0.57+0.06™ 0.27+0.06° 0.21+0.05 0.75+0.05°
8d 0.97+0.02°*° 0.66+0.05% 0.34+0.06° 0.32+0.04 0.96+0.09°"°
Fik: 51070 g/l TZERR 7 410, *P<0.05; 15 10° g/ 250 7 414HLL, °P<0.05; LxfMa4iAALL, °P<0.05.
x4 ZEABEE. BHEBR Runx2 B mRNA Rix8 (xts, n=3)
Table 4 The mRNA expression of osteocalcin, osteopontin and Runx2 in different groups
gl Wi 4 K Wi 6 R Wi 8 R
B HFEN Runx2 HEE HFEN Runx2 HEHE HFEN Runx2
10 g/L HIZEE 7 41 1.19+0.22°  1.22+¢0.12°  0.96+0.21° 2.19+0.16°  2.08+0.17° 1.91+0.27° 3.47+1.86° 3.49+0.19° 2.43+0.25°
WA E K 4l 1.4620.67°  1.35+0 .18°  1.08+0.28° 2.12+0.15%  2.11+0.17*° 1.88+0.20° 3.67+0.15° 3.68+0.15° 2.58+0.16°
X4 0.39+0.88  0.28+0.098 0.46+0.13  0.33+0.054 0.42+0.06  0.72+0.14  0.99+0.11  0.88+0.12  1.17+0.34
FeyE: HXRAMLL, *P<0.05.
£ 3 TRABMHMIEREERIAS(N=3)RGETHEN=6)TIL (xts)
=1 PCR3|¥&E5] Table 3 Expression of alkaline phosphatase and the number of
Table 1 PCR primer sequences calcium nodules in different groups
L 3 19551(5-3) JeBr e Eizzan B IR A 104 g/lL B PE LT dEan iy x4l
FHZEER 7 41 AR 4L

B-actin  iFX: ATG TACAAT GTG CTG TGT CTC GC 629 bp

X TTCAGAGCT CTT GTG CAG GCA GGA PEREREE 2d 5.357+0.37° 5.34+0.19 1.15+0.21
Runx2  IEX: ATG GAAACC TGAACT AAG GTT G 125 bp ESi 4d 11'01'-'0'883 10'59:1'143 2.99£0.46

% %: TICACTTCT GCG TCT GCG TCT GGT GATA 6d 14.95+1 .21a 14.87+1 .19a 5.45+2.46
EREL E X AGACGG TGT GTG CATAGC 487 bp 8d 19.32+1.76 20.11£1.76 8.59+1.18

5 X TGC CTATAC GAT CTG TGT CC AR 2d 9.66+1.27° 9.92+1.25° 2.9+0.89

a a

5% X TCACACATGAGC TGATGACC 414 bp 4d 15.7342.23 16.01+1.58 51#1.21

% X: CCACCATCATCAAGT GAC TG 6d 25.02+3.79° 24.77+1.96° 6.57+1.76

8d 40.56+2.71° 39.97+2.61° 8.93+2.21
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Figure 1 Menadione-7 induces the differentiation of rat bone
marrow stromal cells
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