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Mechanical stimulation promotes lipolysis and osteogenesis in osteoporosis mice via the PI3K/Akt pathway
WU Qiu, LI Xinle,ZHANG Ping

(Department of Anatomy and Histology , School of Basic Medical Sciences, Tianjin Medical University , Tianjin 300070, China )

Abstract Objective:To explore the effect of mechanical stimulation on lipolysis and osteogenesis in osteoporosis mice. Methods:
Forty —five female C57BL/6 mice were stochastically separated into sham operation group,modeling group and mechanical stimulation
group using random number table method, with 15 mice in each group. After 2 weeks of ovarian castration modeling, knee joint mechani—
cal stimulation(1 N, 5 Hz,6 min/d) was performed for 2 weeks, and the animals were euthanized after treatment. The histopatholog—
ic changes of femur were observed by HE staining and MacNeal's staining. Lipid differentiation was detected by oil red O staining. Os—
teoblast differentiation was detected by ALP staining. Mineralization of osteoblasts was detected by alizarin red S staining. The level of
relative protein was detected by cellular immunofluorescence and Western blotting. Results: The results of HE staining and oil red O
staining showed that compared with the modeling group,the mechanical stimulation group inhibited the increase of adipocyte quantity,
perimeter and area(1=4.544,13.042,6.243 , all P<0.01) and inhibit lipid differentiation(¢=11.283, P<0.001 ) in osteoporosis mice. The
results of HE staining and MacNeal's staining showed that compared with the model group,the mechanical stimulation group promoted
bone formation in osteoporosis mice(1=—7.104,-9.701 ,both P<0.01). ALP staining and alizarin red S staining showed that mechanical
stimulation promoted the differentiation and mineralization of osteoblasts in mice with osteoporosis, compared with the modeling group
(+=-2.807,P<0.05). Cellular immunofluorescence results showed that compared with the modeling group,the mechanical stimulation
group promoted PI3K/Akt phosphorylation and RUNX2 expression in osteoporosis mice(t=—-4.715,t=-2.423,-3.873,all P<0.05). West—
ern blotting analysis showed that compared with the modeling group, the mechanical stimulation group promoted the phosphorylation of
PI3K/Akt pathway (1=—7.751,-6.048 ,both P<0.01),and increased the expression of lipolysis related proteins p—HSL, ATGL and osteo—
genic related proteins RUNX2,ALP(t= -1.677,-7.59,-14.702,-4.504,all P<0.01). Conclusion: Mechanical stimulation improves the
lipolysis function and osteogenesis in osteoporosis mice by promoting the phosphorylation of PI3K/Akt, and effectively alleviates the in—
crease of adiposity and low bone mass caused by ovariectomy.
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Fig.2 HE staining was used for morphological examination of distal femur in each group(100x,200x )
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