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Traditionally left ventricular assist device (LVAD) is used for mechanical unloading of the heart in conditions of chronic heart failure.  Post-LVAD there is significant preservation of cardiac function in part, due to recovery in beta-adrenergic receptor (betaAR) function.  BetaAR function is regulated by phosphorylation (desensitization/shutting off) and dephosphorylation (resensitization/re-activation) of the receptor. Increased betaAR desensitization is a classical hallmark of heart failure but not much is known about betaAR resensitization. In order to test whether resensitization plays a role in recovery of betaAR function post-LVAD, we used pre- and post-LVAD human heart samples to assess PI3K activity, PP2A activity, beta2AR phosphorylation and adenylyl cyclase (AC) activity as a measure of G-protein coupling. Significant PI3Kgamma activity was observed in pre-LVAD samples compared post-LVAD and non-failing human heart samples. Similarly, AC activity was markedly reduced in pre-LVAD samples compared to post-LVAD and non-failing showing reduced ability of receptors to couple to G-proteins indicating reduced recovery of receptor function in post-LVAD heart samples. Consistent with the reduced recovery in betaAR function in pre-LVAD samples, significant betaAR hosphorylation was observed in pre-LVAD compared to post-LVAD and non-failing. Correspondingly, we observed significant reduction in endosomal PP2A activity in the pre-LVAD samples which was remarkably reversed in post-LVAD samples similar to the activity in non-failing.  These studies suggest that resensitization is inhibited in end-stage human heart failure and may critically contribute to cardiac remodeling and hypertrophic response upon cardiac stress.

