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The heart is an insulin-dependent and energy consuming organ in which 
insulin and nutritional signaling integrates to the regulation of cardiac 

metabolism, growth, and survival. Heart failure is highly associated with 
insulin resistance and heart failure patients suffer from the cardiac energy 
deficiency, structural and functional dysfunction. Recent studies demonstrated 
that insulin receptor substrate-1, -2 (IRS-1, -2) are major mediators of both 
insulin and insulin-like growth factor-1 (IGF-1) signaling responsible for 
myocardial energetics, structure, function, and organism survival. Importantly, 
the insulin receptor substrates (IRS) play an important role in activation of 
the phosphatidylinositide-3 dependent kinase (PI-3K) that controls Akt and 
Foxo1 signaling cascade, regulating the mitochondrial function, cardiac energy 
metabolism, and the renin-angiotensin system. Dysregulation of this branch 
in signaling cascades by insulin resistance in the heart through the endocrine 
system promotes heart failure, providing a novel mechanism for diabetic 
cardiomyopathy.
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