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ALTERATIONS IN SARCOPLASMIC RETICULUM PROTEIN PHOSPHORYLATION IN HEART FAILURE (Invited Lecture)

  XE ", ,"  T. Netticadan XE "Netticadan, T.,"  R. Temsah XE "Temsah, R.,"    XE ", ,"  N.S. Dhalla XE "Dhalla, N.S.,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    XE ", ,"    
1=Institute Of Cardiovascular Sciences, St. Boniface General Hospital Research Centre, University Of Manitoba, Canada          10=

The sarcoplasmic reticulum (SR) plays the central role in cardiac contractility. Although cardiac contractility and SR function have been reported to be depressed in the failing heart, the underlying mechanisms are poorly understood. The SR function is positively regulated by protein phosphorylation by an SR-associated calcium-calmodulin dependent protein kinase and cyclic AMP dependent protein kinase (PKA). In this study we examined the hypothesis that alterations in SR protein phosphorylation may be associated with cardiac dysfunction in heart failure. Accordingly, we examined the cardiac performance, SR function and its regulatory mechanisms in sham control and failing rat hearts. Heart failure was induced in rats by occluding the coronary artery for 8 weeks and only animals with >30% infarct of the left ventricle were used for the study. Non-infarcted left ventricle was used for biochemical examinations. Sham operated animals served as controls. A significant depression in cardiac function in failing hearts was consistent with reduced SR Ca2+-uptake and SR Ca2+-release activities. Depressed SR function was associated with a decrease in the endogenous calcium-calmodulin protein kinase (CaMK) mediated phosphorylation of the SR Ca2+ -cycling proteins, ryanodine receptor (RyR), Ca2+-pump ATPase and phospholamban (PLB). Reduced CaMK phosphorylation was consistent with a decrease in the endogenous CaMK activity as well as a reduction in the content of the calcium cycling proteins. Depressed CaMK phosphorylation could also be linked to an increase in the SR-associated protein phosphatase activity in the failing hearts. PKA phosphorylation of the SR Ca2+-cycling proteins was not altered in the failing hearts, however because of the significant decrease in protein content of RyR and PLB it appears that these proteins are hyperphosphorylated by PKA.  On the basis of these results, we conclude that defects in SR protein phosphorylation by the endogenous CaMK may contribute to cardiac dysfunction in heart failure due to myocardial infarction.
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