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    Abstract

      Several hormones known to affect tissue glycogen concentration have been studied in the open-chested rat in relation to their effects on the enzymes of cardiac glycogen metabolism. Epinephrine, given by rapid intravenous injection, increased phosphorylase a activity and glucose-6-P concentration in both heart and skeletal muscle. In contrast, glycogen synthetase I activity was increased in heart and decreased in skeletal muscle. Continuous infusion of epinephrine (1 µg/kg min-1) caused marked glycogenolysis in skeletal muscle, but no change in heart glycogen concentration. In these experiments a transient increase was seen in cardiac glycogen synthetase I activity, while the percentage synthetase I decreased in skeletal muscle. Infusion of 2.5 µg/kg min-1 of epinephrine decreased cardiac glycogen and produced a biphasic change in synthetase I activity, consisting of first an increase, then a decrease in heart percentage of glycogen synthetase I. All these effects of epinephrine were prevented by prior administration of the beta adrenergic blocking agent pronethalol. Glucagon caused marked cardiac glycogenolysis, an increase in the percentage of phosphorylase a, but no change in the percentage of synthetase I. These effects were also antagonized by pronethalol pretreatment. Insulin caused an increase in the percentage of synthetase I in heart without affecting phosphorylase activity. The increase in synthetase I activity was unaffected by the administration of pronethalol. Thus, in heart as in skeletal muscle, hormones affect the critical steps in glycogen synthesis and degradation, perhaps in part through a common pathway sensitive to beta adrenergic blockade. However, other factors such as physiological changes in cardiac muscle may be involved in the magnitude and direction of the response.
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