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Low-frequency pulsed electromagnetic fields promotes rat osteoblast differentiation in
vitro through cAMP/PKA signal pathway

FANG Qingqging', LI Zhizhong’, ZHOU Jian', SHI Wengui', YAN Juanli', XIE Yanfang', CHEN Keming'
Institute of Orthopedics, Lanzhou General Hospital of PLA, Lanzhou 730050, China; *College of Life Science and Engineering, Lanzhou
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Abstrac: Objective To study whether low-frequency pulsed electromagnetic fields promotes the differentiation of cultured rat
osteoblasts through the cAMP/PKA signal pathway. Methods Rat calvarial osteoblasts isolated by enzyme digestion were
exposed to 50 Hz 0.6 mT low-frequency pulsed electromagnetic field for varying lengths of time, and the concentration of
cAMP and levels of phosphorylated PKA in the cells were assayed. In cells treated with DDA to inhibit the activity of
adenylate cyclase, the changes of ALP activity and transcription of osteogenic gene were detected after exposure to
low-frequency pulsed electromagnetic field. The changes of osteogenic gene transcription and protein expression were tested
in the osteoblasts pretreated with KT5720 in response to low-frequency pulsed electromagnetic field exposure. Results The
intracellular cAMP concentration in the cells increased significantly at 20 min during exposure to low-frequency pulsed
electromagnetic field, began to decrease at 40 min during the exposure, and increased again after a 2-h exposure; the same
pattern of variation was also observed in p-PKA level. Application of DDA and KT5720 pretreatment both suppressed the
increase in ALP activity and osteogenic gene transcription induced by electromagnetic field exposure. Conclusion Low-
frequency pulsed electromagnetic field exposure improves the differentiation of cultured rat osteoblasts by activating cAMP/
PKA signal pathway.
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Fig.1 The device producing electromagnetic fields for cell exposure.
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