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Introduction: the sustained (tonic) contraction of the airway’s smooth muscle (ASM) evoked by 
histamine is extracellular sodium (Na+)-dependent. It has been proposed that Na+ enters the ASM 
cells, following its electrochemical gradient, through receptor operated calcium channels (ROCC) 
and/or store operated calcium channels (SOCC). Several reports have suggested that transient 
receptor potential canonical (TRPC) channels family originally described in Drosophila. Depending on 
the isoform SOCCs have different permeability coefficients to Na+ and to Ca2+. When Na+ enters the 
ASM cell through TRPC channels it activates the reverse mode of the sodium-calcium exchanger 
(NCXrev). Thus, we have demonstrated in guinea pig tracheal smooth muscle the functional coupling 
between the TRPC channels and the NCX (AJP 293:L191-L198, 2007). However, to our knowledge, 
neither the isoform(s) of the TRPC channel involved nor the physical association between the TRPCs 
and the NCX during the contraction induced by histamine have been demonstrated in ASM. Objective: 
to study the mechanisms of activation of the TRPCs in histamine pre-contracted ASM and to explore 
the physical association between the TRPCs and the NCX in ASM of guinea pig. Methods: we 
performed isometric tension changes experiments of tracheal rings and determined the TRPC and 
NCX expression by western blot and the physical association of the TRPC and the NCX by co-
immunoprecipitation experiments of protein extracts. Results: as previously shown, low Na+ solutions 
inhibited, by no more than 53%, the tonic contraction induced by 10 M histamine. Similar results were 
obtained when the Na+ gradient was abolished by the ionophore Monensine 10 M, in which case the 
inhibition was of 68%. Inhibition of the TRPC with the unspecific blocker SKF 96365 50 M diminished 
the tonic contraction by 93%. When tracheal rings were incubated in Ca2+-free solutions in the 
presence of 1 M thapsigargin (sarcoendoplasmic reticulum Ca2+ ATPase inhibitor) the re-addition of 
extracellular Ca2+ was followed by a transient contraction which was, in turn, inhibited by SKF 96365. 
These experiments suggest that depletion of the intracellular Ca2+ stores activates TRPC channels 
SKF 96365 sensitive. The expression of the TRPC 1 and 3 channels and the NCX1 isoform were 
confirmed by western blot analysis. TRPC isoform was the most abundant expressed in our tissue 
preparation. Due to the fact that TRPC 1 and 3 may be activated by diacylglycerol (DAG), we explored 
the effect of the DAG analog OAG (1-Oleoyl-2-acetyl-sn-glycerol) 100 M. OAG did not affect the tonic 
contraction induced by histamine. We also did experiments to see if the PKC signaling pathway was 
responsible for the activation of the TRPCs. We used PMA 1 M or Go 69761 10 M, an activator and 
inhibitor, respectively, of the PKC signaling pathway. PMA did not have any effect on the tonic 
contraction whereas Go 69761 produced a significant reduction of the tonic contraction 101.5±2.7% 
control vs. 89.0±2.6%. Co-immunoprecipitation experiments are underway at this time. Conclusions: 
Tonic contraction induced by histamine depends on activation of TRPC channels (1 and/or 3 isoforms) 
which are activated by Ca2+ stores depletion and its activity modified by PKC. Still to come is the 
demonstration of the physical association between the TRPC 1 and/or 3 with the NCX1.  
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