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Odontoblasts are involved in dentinogenesis resulting from physiological or pathological stimulation. 
To clarify the precise ionic mechanism underlying stimulus-induced dentinogenesis, we investigated 
expression of transient receptor potential vallinoid (TRPV) subfamily channels and cannabinoid (CB) 
receptors and their functional coupling with Na+-Ca2+ exchangers (NCX). Dentin sialoprotein-positive 
odontoblasts were identified immunohistochemically in dental pulp slices obtained from incisors in 
newborn Wistar rats. Intracellular calcium concentrations ([Ca2+]i) were measured by fura-2 
fluorescence and ionic currents recorded by whole-cell patch-clamp recording. Anandamide (AEA), an 
agonist of TRPV1 and cannabinoid receptors, had no effect on [Ca2+]i in the absence of extracellular 
Ca2+. Transient increases were observed, however, in [Ca2+]i in the presence of extracellular Ca2+. 
Increase in [Ca2+]i was inhibited by TRPV1 antagonist capsazepine (CPZ). Capsaicin (CAP) and 
resiniferatoxin (RF), selective TRPV1 agonists, also elicited a transient increase in [Ca2+]i, while CPZ 
inhibited this increase. In the presence of extracellular Ca2+, a time delay was observed between 
administration of AEA or CAP and increase in [Ca2+]i. In the absence of extracellular Ca2+, an 
immediate increase in [Ca2+]i was observed on administration of extracellular Ca2+ followed by 
activation of TRPV1 by AEA. Patch-clamp recording revealed that both intracellular application of CAP 
and extracellular application of RF evoked inward currents. 2-Arachidonylgrycerol (2-AG), an 
endogenous CB receptor agonist, increased [Ca2+]i. Application of AM251 (CB1 receptor antagonist) 
or CPZ inhibited 2-AG-induced [Ca2+]i increase, whereas JTE907 (CB2 receptor antagonist) did not. 
Increase in [Ca2+]i by 2-AG was also inhibited by SQ22536 (adenylyl cyclase inhibitor), suggesting that 
CB1 receptor activates TRPV1-mediated Ca2+ entry via the cAMP signaling pathway. NCX antagonist 
KBR7943 increased the decay time constant of [Ca2+]i during RF-induced Ca2+ entry. TRPV2 agonist 
HU211 also evoked an increase in [Ca2+]i. These results indicate that stimuli applied to the dentin 
surface activate TRPV1 and TRPV2 channels in odontoblasts, with subsequent increases in cellular 
[Ca2+]i being extruded by NCX to produce stimulus-induced "reactional dentin". Endogenous CB1 
receptor agonists may modulate or enhance TRPV1-NCX coupling during dentinogenesis via an 
internal cAMP signaling pathway. 


