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This study was undertaken to determine the signal transduction pathway and the transcription factors involved in regulating phospholipase C (PLC) isozyme gene expression in isolated adult rat cardiomyocytes. Treatment of cardiomyocytes with norepinephrine (NE) resulted in increases in the expression of the genes for PLC isozymes, atrial natriuretic factor (ANF), a marker of cardiac hypertrophy, and the transcription factors c-fos and c-jun. Inhibition of PLC activities with U73122 prevented the NE-induced increases in PLC isozyme gene expression. Bisindolylmaleimide (BIS), a PKC inhibitor, and PD98059, an ERK1/2 inhibitor also attenuated PLC isozyme gene expression. Likewise, U73122, BIS and PD98059 prevented the NE-induced increase in c-fos and c-jun gene expression. In cardiomyocytes genetically manipulated to silence c-fos/c-jun genes, the increases in the expression of PLC isozymes and ANF genes in response to NE were prevented. Similarly, silencing of specific PLC isozymes prevented the NE-induced increases in c-fos/c-jun and ANF gene expression. Our data demonstrates that PLC activities regulate their own isozyme gene expression via a PKC- and ERK1/2-dependent signaling pathway and that c-fos/c-jun are the transcription factors involved in the regulation of PLC isozyme gene expression in response to NE. Furthermore, increases in c-fos/c-jun gene expression occur via a PLC-mediated signal transduction mechanism, indicating that a reciprocal regulation of PLC and c-fos/c-jun gene expression exists in adult cardiomyocytes. Taken together, these observations might represent a cycle of events that perpetuates the cardiomyocyte hypertrophic response to NE [This study was supported by a grant from the Heart & Stroke Foundation of Manitoba].

