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Control of cell differentiation by ultrasound through epigenetic mechanisms
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Using fish scales in which osteoclasts and osteoblasts coexist, we
identified that mRNA expression levels of receptor activator of nuclear factor kappa-B ligand
(RANKL), matrix metalloproteinase-9 (MMP-9) and cathepsin K, important molecules of osteoclast
activation, were significantly increased with a single low-intensity pulsed ultrasound (LIPUS; 30
mW/cm2, 20 min) treatment. Moreover, 2 weeks after daily LIPUS exposure, either the osteoblastic
marker enzyme activity or the regeneration rate of the scales was significantly increased in
LIPUS-treated groups. In mouse preosteoblast MC3T3-E1l cells, the protein expression level of
trimethyl histone H3 (Lys9) was significantly elevated in the cells treated with a single LIPUS
exposure. These findings will provide a molecular basis for further understanding of the mechanisms
of LIPUS in bone cells.
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