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AMP ACTIVATED PROTEIN KINASE-Á2 PROTECTS HEART FROM LEFT VENTRICULAR HYPERTROPHY AND HEART FAILURE 
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AMPK plays an important role in regulating myocardial metabolism and protein synthesis. Activation of AMPK attenuates cardiomyocyte hypertrophy. However, the relative physiological role of AMPK-alpha1 and AMPK-alpha2 in the development of ventricular hypertrophy and congestive heart failure is not clear. We studied the response of AMPK-alpha2 KO mice and AMPK-alpha1 KO mice subjected to chronic systolic pressure overload by transverse aortic constriction (TAC). Although AMPK-alpha2 KO had no effect on ventricular structure or function under control conditions, AMPK-alpha2 KO significantly increased TAC-induced ventricular hypertrophy while decreased left ventricular ejection fraction; significantly exacerbated the TAC-induced increases of atrial natriuretic peptide, myocardial fibrosis, and cardiac myocyte size.  AMPK-alpha2 KO also significantly exacerbated the TAC-induced decreases of myocardial cytochrome C, citrate synthase (mitochondrial enzymes essential for mitochondrial respiration), as well as the TAC-induced decreases of ERR-alpha and PGC-1beta (transcriptional factors or co-activators related to mitochondrial biogenesis). Although AMPK-alpha2 KO had no effect on total S6 ribosomal protein, p70S6kinase, or their phosphorylation under basal conditions, AMPK-alpha2 KO significantly augmented the TAC-induced increases of p-p70S6 kinaseThr389 and p-S6Ser235. In contrast, AMPK-alpha1 KO had no detectable effect on TAC-induced LV hypertrophy, dysfunction, fibrosis and cardiomyocyte hypertrophy; also had no effect on expressions of myocardial enzymes related to mitochondrial respiration and fatty acid transportation or oxidation under control conditions or after TAC. AMPK-alpha1 KO had no effect on TAC-induced increases of p-p70S6 kinaseThr389 and p-S6Ser235. Together, these data indicate that AMPK-alpha2 but not AMPK-alpha1 exerts the cardiac protective effect against pressure-overload–induced ventricular hypertrophy and dysfunction. 

