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UPREGULATION OF BETA-ADRENOCEPTOR SIGNAL TRANSDUCTION IN HEART FAILURE DUE TO VOLUME OVERLOAD 
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In contrast to the widely held view that beta-adrenoceptors signal transduction mechanisms are downregulated in congestive heart failure, we have recently shown that the positive inotropic responses of hearts failing due to volume overload for 16 weeks in rats were augmented.  The density and protein content of beta1-adrenoceptors, unlike the beta2-adrenoceptors, were increased in heart failure due to volume overload.  The activity of G-protein coupled receptor kinase (GRK), which regulates the beta-adrenoceptors, as well as its cytosolic protein contents were increased whereas membrane GRK protein contents were decreased in the failing hearts.  The mRNA levels for GRK2 and beta1 adrenoceptors were not altered in heart failure due to volume overload.  The basal activity and protein content of adenylyl cyclase as well as isoproterenol and forskolin stimulating effects were increased in the failing hearts.  Although protein contents for both Gs-alpha and Gi-alpha were unaltered, mRNA levels for Gs-alpha were decreased and that for Gi-alpha were increased in the failing hearts.  These results suggest upregulation of beta-adrenoceptor signal transduction mechanisms in heart failure due to volume overload.  (Supported by Heart & Stroke Foundation of Manitoba).

