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Mechanism of response of periodontal tissue to vibrational stimulation:
molecular basis and clinical application
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It is known that periodontal tissue is activated by vibrational
stimulation, but the mechanism is unknown.

In this study, mouse osteoblast-like MC3T3-E1 cells were cultured and subjected to vibrational
stimulation. Vibrational stimulation induced osteoblast differentiation and the upregulation of
osteogenic gene expression, and the development of actin stress fibers in the cells was enhanced.
These effects varied with vibration parameters: frequency and particularly, acceleration.

The effects of vibrational stimulation in vivo were also analyzed by applying vibrational
stimulation to teeth and periodontal tissue in model rats. Time-dependent changes in bone and tissue

in the anesthetized animals were analyzed. Micro-computed tomography and ultrasound revealed
quantitative effects.
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