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Mechanism of TRPV4-induced orthodontic pain
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Orthodontic pain has been understood to be caused by mechanical stimulation
to the periodontal ligaments. In this study, we investigated involvement of the mechanosensitive
channel TRPV4 in orthodontic pain. In the periodontal ligament of rats, TRPV4-immunoreactivity was
observed in fibroblasts and free nerve endings. In a rat orthodontic model, prolonged rubbing
period, an indicator of nociceptive behavioral response, was significantly suppressed by
administration of a TRPV4 antagonist. In cultured human periodontal ligament fibroblasts,
extracellular ATP release following pressure stimulation was not changed by a TRPV4 antagonist.
These results suggest that orthodontic pain is caused by direct mechanical stimulation of
TRPV4-expressing free nerve endings in the periodontal ligament.
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