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DEFECTIVE SARCOLEMMAL PHOSPHOLIPID-MEDIATED SIGNALING IN THE FAILING HEART (Invited Lectures)
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The cardiac sarcolemmal (SL) membrane unsaturated fatty acid sensitive phospholipase D (PLD) hydrolyses phosphatidylcholine to form phosphatidic acid (PA).  The functional significance of PA is indicated by its ability to increase [Ca2+]i and augment cardiac contractile performance via the activation of phospholipase C (PLC).  Accordingly, we tested the hypothesis that there occurs a defect in the SL membrane level of PA and/or the responsiveness of cardiomyocytes to PA in congestive heart   failure (CHF) due to myocardial infarction. Myocardial infarction was produced in rats by ligation of the left coronary artery whereas sham - operated animals served as control.   At 8 weeks after surgery, the experimental animals were at a stage of moderate CHF. In sham control cardiomyocytes, PA (25microM) significantly increased active cell   shortening (25%) and Ca2+ transients (40%). NCDC, an inhibitor of PLC, blocked the positive inotropic effect of PA. Conversely, in failing cardiomyocytes, PA had no effect   on the myocyte cell shortening, but decreased the Ca2+ transient (30%). Immunoprecipitation of SL PLC isoenzymes using specific monoclonal antibodies revealed that the   stimulation of PLC gamma 1 and  delta 1 phosphatidylinositol 4,5-bisphosphate hydrolyzing activities by PA was decreased in CHF. Although the activity of PLCbeta 1 in the   failing heart was higher than the control, PA did not stimulate this isoform in control SL and produced an inhibitory action in the failing heart preparation. Furthermore, the   specific binding of PA to PLC  gamma 1 and delta 1 isoenzymes was decreased whereas binding to PLC beta 1 was absent in CHF. A reduction in the intra SL-membranal   level of PA derived via PLD was also seen in the failing heart. These findings suggest that a defect in PA-mediated signal pathway in SL may represent a novel mechanism   of heart dysfunction in CHF.
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