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Autophagy ('self eating’) is an intracellular lysosomalg@alation process whichviolves \acuolar
destruction of long-lied macromolecules and gaelles - an essential cell g@ting process to support eqgr
homeostasis. Autophagyaw first identified as prominent in the neonatal cardiac tissues during postnatal
transition - a period of temporary nutrient degtibn stress. Similarlyupregulated myocardial autophagy in
response to fasting is a recognized adaptietabolic stress response. Various studies demonstrate a role for the
class | PIK-Akt-mTOR pathway in geive requlation of autophagyCardiomyogte autophagy induced by
glucose depvition is consistently associated with decreased Akt an@RhBctvation, coincident with
upregulation of the nutrient sensor AMPK.

Understanding the role of cardiac autophagy in settings of chronic metabolic stress representsxa comple
challenge. There is much debate about whethegufated autophagy confers cellular protection or undermines
cardiomyogte survial in cardiac stress. In an acute situatioe. transient ischemia), a short-term increase in
autophagic actity appears to be beneficial. In contrast, there is accumulating evidence that cemstituti
elevation of autophagy in response to maintained cardiac stress is deleterious and associated with a non-
apoptotic form of programmed cell death.

Cardiac insulin resistance is characterized by wndayulation of the cardiomyocyte PtdIns3K-Akt
pathway associated with impaired GLUT4-mediated glucose uptakl a shift from glucose oxidationwards
fatty acid metabolism. In a model of dietary fructose-induced insulin resistancewegbgided the first
evidence that in this type 2 diabetic setting, there is increased expression of autophagic markerst @ellor
2011). In mice fed a high fructose diet for a 12 week period thisveliatirease in autophagy inductiorasv
linked with eleated production of reaste axygen species (ROS), interstitial fibrotic infiltration and evidence of
myogyte attrition. A 4% reduction in cardiomygie number during the period of fructose treatmeas w
determined - a rate of myocyte loss which could be expected/¢onteaked cumulatie functional impact with
ongoing extended dietary exposure and maintenance of cardiac insulin resistance.

We havepreviously demonstrated that angiotensin Il has the capacity to directly regulate carditanyoc
autophagy through reciprocal actions mediatedthe AT1 and AT2 receptor subtypes (Porredial., 2009).
Increased activity of the systemic and local cardiac renin-angiotensin system occurs in the diabetic state, and :
role for ROS as a pathologic intermediary is indicated. Learning more abauthieoinsulin-dependent (PI13K)
and angiotensin llI-dependent (G-protein coupled receptor) signaling gyesthimtersect and impact on
autophagy regulation in the metabolically stressed heart will help to identify eelédgrnention tagets
appropriate for dferent cardiomyopathic states. Autophagy is emerging &y dakyet in a range of cardiac
disease and stress states.
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