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Effects of different frequency of vibration strain on proliferation and differentiation potency in osteoblast in
vitro ZHA Dingsheng CHEN Jianting DENG Xuangeng et al. Department of Orthopaedic Surgery and
Spine  Nanfang Hospital ~ Southern Medical University ~Guangzhou 510515 China
Abstract Objective  To investigate the effects of different frequency of vibration strain on cell cycle
proliferation and alkaline phosphatase ALP activity in cranium osteoblast of 1 day old SD rat in vitro. Methods
Osteoblasts were subjected to vibration strain of magnitude 0.5 g g-the earth acceleration and different frequency
3-10 Hz 15-30 Hz 25-45 Hz 50-80 Hz 80-100 Hz by using vibration strain loading system respectively. The
cell cycle of the cell was detected by the Flow Cytometry MTT colorimetric method was used to assess the
proliferation ALP activity was detected by ALP assay kit. Results Quickened circulation of cell cycle increased
cell proliferation and enhanced ALP activity were observed when the cells were exposed to vibration strain at 15-30
Hz 25-45 Hz frequency P <0.01 .In contrast exposure of osteoblasts to vibration strain at 80-100 Hz and 3-100
Hz resulted in down-regulated circulation of cell cycle P <0.01 and cell proliferation was inhibited at 80-100 Hz
frequency P < 0.01 lower ALP activity was detected at 50-80 Hz and 80-100 Hz frequency P < 0.01
Conclusion Different frequency of vibration strain can affect the circulation of cell cycle the cell proliferation and
ALP activity and the optimum frequency of promoting the proliferation and differentiation in osteoblast is 15-45
Hz.
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