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Depressed sarcoplasmic reticulum (SR) Ca2+ transport, associated with increased levels of diastolic Ca2+, is a major characteristic of failing hearts.  SR Ca2+ transport is mediated by the Ca2+-ATPase and its regulator phospholamban (PLN).  The role of PLN in cardiac contractility has been elucidated through the generation of genetically altered mouse models.  Ablation of PLN was associated with increases in the apparent affinity of SERCA2 for Ca2+ and enhanced contractile parameters in isolated cardiac myocytes, work-performing hearts, and intact animals.  This enhanced cardiac function did not compromise the exercise capacity or the life span of PLN-deficient animals.  Furthermore, a close linear correlation was observed between the relative levels of PLN expression and contractile parameters at the cellular, organ and intact animal levels.  On the other hand, cardiac overexpression of PLN was associated with decreased Ca2+ affinity of SERCA2 and depressed contractile parameters.  However, isoproterenol stimulation resulted in phosphorylation of PLN and relief of its inhibitory effects.  Extension of these findings to the clinical arena, indicated that the depressed contractile parameters in human failing hearts may be partially due to increases in the relative PLN/SERCA2 levels and decreases in PLN phosphorylation, resulting in attenuated SR Ca2+-transport.  Thus, the development of therapeutic strategies to inhibit PLN would be beneficial in heart failure.  Indeed, PLN ablation was successful in rescuing cardiac remodeling and dysfunction in some heart failure models, and inhibition of PLN phosphatase rescued contractile parameters and beta-adrenergic responses.  

