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OVEREXPRESSION OF TRANSDUCIN PREVENTS PHENYLEPHRINE INDUCED HYPERTROPHY IN NEONATAL CARDIOMYOCYTES
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Background: Myocardial hypertrophy is a characteristic feature of heart failure. G protein-coupled receptors can elicit hypertrophy in cardiomyocytes, and investigations of in vitro hypertrophy allow identification of new pharmaceutical targets.    Methods: Isolated ventricular cardiomyocytes were transfected with transducin encoded in an adenoviral vector. Cells grown in coverslides were stimulated with phenylephrine for assessment of cell size (confocal microscopy) and atrial natriuretic peptide secretion. Cultures were stimulated with phenylephrine for assay of inositol-trisphosphate (IP3, anion-exchange columns) and Early-Regulated Kinase (ERK, western).    Results: We constructed an adenoviral vector carrying the transducin gene. Transfection effeciency was approximately 80% and expression was confirmed by western. Phenylephrine increased cross-sectional area of cardiomyocytes to 1.6 fold over basal. In cells over-expressing transducin the hypertrophic response to phenylephrine was reduced to 1.2 fold. ANP was induced 15 fold by 48 hrs of phenylephrine treatment, and this response was completely abolished by overexpression of transducin. Phenylephrine induction of IP3 accumulation was attenuated by transducin: in control cells phenylephrine 10-7 M and 10-5 M increased IP3 5.55 and 5.91 fold over basal, respectively. In cultures with transducin overexpression phenylephrine 10-7 M and 10-5 M increased IP3 1.46 and 4.33 fold over basal, respectively.  Activation of ERK was robustly induced by phenylephrine and unaltered in transducin expressing cells.    Conclusions: A novel adenoviral vector efficiently carried the transducin gene into cardiomyocytes. Overexpressing the Gbetagamma quenching protein, transducin, abrogated the hypertrophic response elicited by phenylephrine in rat cardiac myocytes.
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