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    Abstract

      The effect of epinephrine on cyclic AMP levels, phosphorylase activity, glycogen synthetase activity, and myocardial contractility was studied using the isolated perfused working rat heart.

      A single dose of epinephrine increased the level of cyclic AMP from 0.42 to 1.42 mµmoles/g within 3 sec of its administration, after which it rapidly declined toward the control level. The force of contraction meanwhile rose to 137% of its control value, but did not reach this peak until 20 sec after the injection. The phosphorylase a activity increased from an apparent value of 18.7% of total phosphorylase activity to 66.0%, but required 45 sec to obtain this maximum. No change in the glycogen synthetase activity could be detected.

      Nethalide blocked the epinephrine-induced rise in the cyclic AMP concentration as well as the inotropic effect. N-Isopropylmethoxamine did not block either of these effects. It was suggested that epinephrine acts first on the membrane adenyl cyclase system to increase the rate of formation of cyclic AMP, which then in turn acts as a second messenger to initiate the inotropic response.

      It was not possible to elicit a positive inotropic effect with cyclic AMP or several of its derivatives. Evidence was presented to show that cyclic AMP, when added to the perfusate, does not gain access to the intracellular fluid in concentrations comparable to those seen after the administration of epinephrine.
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