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Investigation of tooth pain transmission mechanism via ATP

GUNJIGAKE, Kaori
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The mechanism pain durin? orthodontic treatment has not been clarified. In
this study, we investigated whether periodontal ligament cells extracellularly release adenosine
triphosphate (ATP) by vesicles via VNUT and cause pain during orthodontic treatment.

We found that mechanical stimulation by centrifugation to HPDL cells induced ATP release. By
real-time PCR, we also demonstrated that the expression of VNUT increased by centrifugation for HPDL
cells, depending on CF. We further demonstrated that clodronate, that is a VNUT inhibitor, reduced
ATP release from HPDL cells by centrifugation. Face-grooming behaviors were decreased significantly
after administered a low concentration of clodronate as well as TNP-ATP. Our results indicated that

the released ATP via VNUT from HPDL cells plays an important role in pain transmission on
orthodontic treatment. Clodronate might serve well as a novel analgesic drug with few side effects
in orthodontic treatment.
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