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Both inositol] trisphosphate {IP;) and diacylglycerol (DAG), degradative products of phospha-
tidylinositol 4,5-bisphosphate (PI-4, 5-P,), play important roles as second messengers in in-
tracellular signal transduction.

We previously demonstrated that a,-adrenoceptor stimulation of rat left ventricular papillary
muscles results in PI-4, 5-P, breakdown associated with a triphasic inotropic response; transient
positive inotropic effect (PIE), followed by transient negative inotropic effect (NIE), and sustained
PIE. The transient PIE is thought to be mediated by Ca®* release from intracellular store stie,
while the mechanism for sustained PIE remains unknown.

Recently, we found that the last two phases of inotropic response were inhibited by protein
kinase C (PKC) inhibitors (H-7, staurosporine) and/or Na*/H* exchange inhibitors (amiloride, its
analog), suggesting that both activation of PKC and stimulation of Na*/H"* exchange system are
involved in a;-adrenoceptor-mediated inotropic responses. Nat/H" exchange system extrudes H*
across the plasma membrane, leading to cytoplasmic alkalinization and intracellular Na* accumu-
lation which secondary increase intracellular Ca** via stimulation of Na‘t/Ca®* exchange. In-
tracellular Ca®* level ([Ca®"},) and intracellular pH (pH,) are the important factors regulating the
cardiac contractility.

In the present study, this hypothesis was verified by analysis of patterns of PKC activation
and of changes in [Ca®*], and pH,. Stimulation of rat left ventricular papillary muscle with an
ay-agonist, phenylephrine (PE), increased the membrane-bound PKC activity without significant
changes in cytosolic Ca®* /phosphalipid-independent protein kinase (PKI) activity, the latter being
a catalytically active fragment generated from the cleavage of the membrane-bound PKC. In
contrast, a PKC stimulant, phorbel 12,13-dibutyrate, decreased contractility and slightly in-
creased PKC activity, with a marked increase in PKI activity. Such differences in the patterns of
PKC redistribution may account for the opgposite inotropic effects of PKC stimulation by an
a,-agonist and a phorbol ester.

To monitor [Ca®*), and pH,, adult rat single ventricular myocytes were prepared and loaded
with fura 2-AM or BCECF-AM. PE produced triphasic changes in [Ca®*};; a transient increase
followed by a transient decrease and a subsequent sustained increase, with a time course similar
to that in the triphasic inotropic response. PE also produced an increase in pH, f.e., intracellular
alkalinizationn. PKC inhibitors (H-7 and staurosporine) significantly reduced both the sustained
increase in [Ca%*), and alkalinization, and Na*/H? exchange inhibitors (amiloride and its analog)
completely inhibited them. These results suggest that the ¢,-adrenoceptor-mediated sustained
PIE is produced by the stimulation of Na*/H* and/or Na*/Ca®* exchange system through the
receptor-linked PKC activation.
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