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The signaling pathway of mechanical stress on the expression and receptor activator of NFkB

ligand in human periodontal ligament cells

Abstract

The function of periodontal ligament (PDL) cells is to control homeostasis and prevent
damage of periodontal tissue in order to maintain the function of the tooth. Therefore, these
cells, similar to osteoblast, always receive the mechanical stress from the mastication, speech
and orthodontic forces. The aims of this study are to examine the effect of mechanical stress
on PDL cells, particularly on the expression of osteopontin (OPN) and receptor activator of
nuclear factor kappa B ligand (RANKL) and the mechanisms involved. PDL cells were
established from periodontal tissue of extracted wisdom teeth or teeth extracted for
orthodontic treatment. PDL cells were treated with compressive forces and the changes in the
expression and synthesis of OPN and RANKL were observed by reverse transcription
polymerase chain reaction and Western analysis, respectively. The results showed that
compressive force directly induced the opening of hemichannel gap junction, especially
connexin43 (Cx43) in PDL cells, resulted in the release of ATP into extracellular space.
Extracellular ATP could activate the P2 receptor on the cell surface. Activation of P2y,
especially P2Y1 receptor increased the expression and synthesis of OPN and also induced the
release of prostaglandin E2 (PGE2). Subsequently, PGE2 induced the expression and synthesis
of RANKL. Increase of OPN and RANKL could facilitate the differentiation and activation of
osteoclast. In conclusion, this study reveals the novel function of ATP, P2Y receptor and

hemichannel proteins in the regulation of PDL cell function.
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