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Summary

    In A7r5 smooth muscle cells, arachidonic acid is proposed to provide the link between the V1A-receptor for vasopressin (AVP) and the reciprocal regulation of capacitative and non-capacitative Ca2+ entry. I developed an assay in which 3H-arachidonic acid release from pre-labelled cells could be reproducibly and continuously measured with a temporal resolution of 1 minute. With L-type channels blocked, AVP caused a reversible stimulation of 3H-arachidonic acid release that was completely dependent on phospholipase C (PLC). But the effect of AVP was wholly dependent on an increase in cytosolic [Ca2+] ([Ca2+]i) and prevented by inhibition of phospholipase A2. These results suggest that my assay detected only the arachidonic acid released as a consequence of increased [Ca2+]i.

    AVP evoked a sustained inhibition of adenylyl cyclase (AC) activity, which was completely dependent on PLC and an increase in [Ca2+]i, but unaffected by removal of extracellular Ca2+. The inhibition of AC persisted for as long as 15 mins, although [Ca2+]i came back to its basal level within 1-2mins after AVP stimulation in Ca2+-free medium. Inhibition of AC by AVP was abolished by inhibition of Ca2+-calmodulin-dependent protein kinase II (CaMKII). My results suggest that inhibition of AC (probably AC-3) by AVP is selectively mediated by IP3-evoked Ca2+ mobilisation, and that this causes long-lasting inhibition of AC via CaMKII.

    In Ca2+-free medium, the Ca2+ mobilisation evoked by AVP was reduced by inhibition of DAG lipase using RHC-80267 or by inhibition of nitric oxide (NO) synthase using L-NAME. The latter was reversed by addition of L-arginine or the NO donor, NOC-18. NOC-18 alone had no effect on AVP-evoked Ca2+ mobilisation. Inhibition of guanylyl cyclase or cGMP-dependent protein kinase (PKG) had no effect on AVP-evoked Ca2+ mobilisation. In parallel experiment, the Ca2+ mobilisation evoked by 5-HT was unaffected by RHC-80267 or by L-NAME, but enhanced by NOC-18. The latter was unaffected by L-NAME. These results suggest that AVP, but not 5-HT, modulates IP3-mediated Ca2+ mobilisation through NO, but independent of cGMP and PKG.

