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Experimental study on the effect of vitamin D3 and its metabolites on the differentiation and
biomineralization of osteoblasts in vitro

WANG Dong, YANG Yuan, ZHANG Zheng, TIAN Tian, ZHOU Jianing, TAN Rong, ZHOU Xuefeng, WANG Meng "~
Department of Orthopedics, PLA Strategic Support Force Characteristic Medical Center, Beijing 100101, China

# Corresponding author; WANG Meng, Email; wangmsq@ 21cn.com

Abstract; Objective To study the effect of VD3 and its metabolites on the osteoblast differentiation and biomineralization in
different concentrations. Methods Osteoblasts were isolated with collagenase digestion method . The control group, VD, treatment
group, 25( OH) VD, treatment group, and la,25( OH),VD,treatment group were established, respectively. CCK-8 test was used to
detect the proliferation rate of osteoblasts. PNPP method was used for the determination of alkaline phosphatase activity. Calcium
content determination, ELISA, and real-time quantitative polymerase chain reaction were used to evaluate the response of osteoblasts
to VD3, 25(0OH) VD,, or 1«,25(0H),VD,. The effects of VD3 and its metabolites on the differentiation and biomineralization of
osteoblasts were evaluated with osteoblast marker analysis. Results  The experimental result confirmed that VD3 and its
metabolites had no cytotoxicity to osteoblasts. The proliferation of osteoblasts was promoted significantly with 200 nmol/L of VD3
only. It was not promoted significantly with 25( OH) VD, and 1a,25( OH),VD,. Moreover, 25( OH) VD, and 1a,25(OH),VD,
up-regulated the transcription activity of CYP24A1 gene in osteoblasts, but did not metabolize VD3 and 25( OH) VD, directly. The
expression of osteogenic markers (Runx2, ALP, etc.) was promoted by 25( OH) VD, and 1a,25(OH),VD,in a dose-dependent
manner. More importantly, the gene and protein expressions of osteocalcin and the biomineralization level of osteoblasts were
promoted by 25( OH) VD, only. Conclusion In vitro, 25( OH) VD, induces osteoblast differentiation and biomineralization,
which can provide evidence for its application in clinical osteoporosis and bone tissue engineering.
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Fig.1 The proliferation of osteoblasts treated with VD3, 25( OH) D3, or 1a,25(0H), VD, for 7 days was detected with
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Fig.3 CYP27B1 mRNA expression was detected with qRT-PCR
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Fig.7 The concentration of osteocalcin was measured with ELISA method
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