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    Abstract

        The action of nine sympathomimetic amines on contractility and on phosphorylase a and total phosphorylase activity of the isolated perfused rat heart has been studied. The following observations have been made. 1) The sympathomimetic amines with a positive inotropic action on the heart caused an increase in phosphorylase a activity of the myocarclium, hut did not change total phosphorylase activity. 2) Sympathomimetic amines with no action on the contractility of the heart had no effect on phosphorylase a activity. 3) With each drug studied there was a correlation at all drug concentrations between the increase in systolic isometric tension and the increase of phosphorylase a activity. 4) Linear log dose-response curves were obtained in studies of the action of epinephrine, norepinephrine and isoproterenol on phosphorylase a activity. 5) The structure-activity relationship of the nine drugs was the same for their ability to increase the force of contraction and for their action on phosphorylase. 6) The order of potency for both parameters was isoproterenol, norepinephrine, epinephrine, epinine. Synephrine and phenylephrine at very high concentrations had small effects on the force of contraction and on phosphorylase activity. Methoxamine, mephentermine and metanephrine had no effect at any of the concentrations studied.

        It was concluded from these experiments that the transformation of phosphorylase b to a is a process which is closely related to the mechanism by which sympathomimetic amines increase cardiac contractility.
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