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A NOVEL SIGNAL TRANSDUCTION PATHWAY IN GPCR-INDUCED CARDIAC HYPERTROPY; INVOLVEMENT OF HB-EGF (Invited Lecture)
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G-protein-coupled receptor (GPCR) agonists, e.g. norepinephrine, angiotensin II (Ang II) and endothelin-1 (ET-1) are potent mediators of cardiac hypertrophy. However, intracellular signaling pathways are not clarified yet. We hypothesize that the shedding of heparin-binding epidermal growth factor (HB-EGF) induced by metalloproteinase plays a key role in GPCR mediated cardiac hypertrophy. Methods: (1) To test if HB-EGF and GPCR agonists stimulate tyrosine phosphorylation of epidermal growth factor receptors (EGFR) and protein synthesis, cultured rat neonatal cardiomyocytes were treated with recombinant HB-EGF, phenylephrine (PE), Ang II and ET-1 for 5 minutes and EGFR phosphorylation was assessed using an anti-phosphotyrosine antibody. [3H] leucine uptakes were also determined. (2) To investigate if metalloproteinases are involved in EGFR transactivation by GPCR agonists, we studied the effect of a new metalloproteinase inhibitor, KB-R7785 which inhibits HB-EGF shedding. (3) To test if HB-EGF shedding plays a key role in pressure overloaded cardiac hypertrophy, the effects of KB-R7785 on cardiac hypertrophy in mice with aortic constriction were studied. (4) The effects of KB-R7785 on cardiac hypertrophy were also studied in PE- or Ang II- treated mice. Results & Conclusion: Treatments of cardiomyocytes with GPCR agonists and HB-EGF transactivated EGFR. Protein synthesis and EGFR transactivation were significantly inhibited by a metalloproteinase inhibitor, KB-R7785. The HB-EGF neutralizing antibody also inhibited protein synthesis and EGFR transactivation. In mice with cardiac hypertrophy KB-R7785 inhibited the shedding of HB-EGF and attenuated hypertrophic changes. We conclude that shedding of HB-EGF by a metalloproteinase play a key role in GPCR mediated cardiac hypertrophy.

4060








