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Abstract; Objective To observe the effect of metformin on bone mineral density and bone mineral content in ovariectomized
rats, and explore the mechanism of bone protection at the cellular and molecular levels compared with estradiol. Methods Sixty
female SD rats were distributed randomly into four groups: SHAM group, OVX group, OVX+MF group and OVX+E2 group. Bone
mineral density and bone mineral content of right tibia of rats were detected after 60 days of drug administration; separated and
cultured the BMSCs and induced them to differentiate into osteoblasts, MTT Assay was used to determine the cell activity and
proliferation ability ; the ALP activity, mineralized nodule formation, calcium content and gene expression levels of collagen type I,
OC, OPG, RANKL, IL-6mRNA were also measured. Results Compared with OVX group, the proliferation ability, ALP
activity ,bone mineral density, bone mineral content and calcium deposition of osteoblasts were significantly enhanced in OVX+MF
group and OVX+E2 group ( P<0.05), moreover, the expression levels of collagen type I, OC and OPG mRNA in the two groups
were significantly increased, while the expressions of RANKL and IL-6 mRNA were significantly inhibited. However, the
proliferation ability, ALP activity, calcium deposition, expression levels of collagen type I, OC, OPG mRNA in OVX+MF group
were lower than OVX+E2 group, and the expression of RANKL, IL-6 mRNA were higher than OVX+E2 group (P<0.05). In
addition, compared with SHAM group, the expression levels of collagen type I, OC,and OPG mRNA in the OVX+MF group were
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higher ( P<0.05). Conclusion Metformin may promote the differentiation of BMSCs into osteoblasts via OPG/ RANKL/RANK

signaling pathway, and effectively reverse the state of osteoporosis in ovariectomized rats, this potential osteoprotective effect of

metformin may improve the osteoporosis caused by diabetes.
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Table 1 Primers Sequence

S gk ol

0C 5'-CTCCTGAGAGTCTGACAAAGCCTT-3/ 5'-GCTGTGACATCCATTACTTGC-3'

Col 1 5'-TCTCCACTCTTCTAGGTTCCT-3’ 5"-TTGGGTCATTTCCACATGC-3'

0opPG 5'-CCCTCCACCAAAGTCAATG-3’ 5"-TGCTCCTTAAAACCAGCCATCAAAAT-3’
RANKL 5'-TGTCGTTAAAACCAGCATCAAAAT-3’ 5"-TTTCGTGCTCCCTCCTTTCA-3'

IL-6 5'-TCCTACCCCAATTCCAATGG-3’ 5'-GTCCTTAGCCACTCCTTCTGTGA-3'
GAPDH 5"-GGCACAGTCAAGGCTGAGAATG-3’ 5"-ATGGTGGTGAAGACGCCAGTA-3'
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Fig.1 Bone mineral density and bone mineral content of rats in each group
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Fig. 2

osteoblasts ( X100)

Morphological differentiation of rat BMSCs into

A1 day after cell culture; B:3 days after cell inoculation; C:5 days

after cell inoculation; D12 days after cell inoculation.
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Fig.3 The growth curve of rats BMSCs
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Fig.4 Identification of mineralized nodule formation
A osleoblasls are calcilying ( 14 days afler induclion); B:
osleocyle calcificalion is formed (28 days afler induclion).
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Fig.5 Changes in cell proliferation, ALP activity and calcium deposition in osteoblasts of rats
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Fig.6 Fluorescent staining of BMSCs
A: SHAM group; B: OVX group; C: OVX+E2 group; D:
OVX+MF group.
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Fig.7 The formation of mineralized osteoblasts nodules
under the microscope  A; SHAM group; B; OVX
group; C: OVX+E2 group; D: OVX+MF group.
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Fig.8 Gene expression of osteoblasts in each group
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