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Background: Mitochondrial dysfunction and reactive oxygen species (ROS) are critical to diabetic heart damage. However, 
antioxidant therapies have failed to reduce heart failure in clinical trials, underscoring the need to develop new therapeutic 
strategies. A healthy pool of mitochondria is maintained through a number of quality control mechanisms including 
mitochondrial autophagy known as mitophagy which degrades dysfunctional mitochondrial fragments that are segregated by 
the fission process.

Objectives: This study investigates the functional status and roles of mitophagy and mitochondrial fission in type 1 diabetic 
heart. 

Methods: A novel dual fluorescent mitophagy reporter was used to label and quantify mitochondrial fragments that are being 
degraded within the lysosome in isolated cardiomyocytes and in type 1 diabetic hearts. The functional roles of mitophagy and 
mitochondrial fissionwere determined in cardiomyocytes by using genetic gain- and loss-of-function approaches.

Results: Using this mitophagy reporter, we found that mitophagic flux is inhibited in cardiomyocytes cultured in media 
that mimic hyperglycemic conditions. Parkin overexpression diminishes, while parkin knockdown exaggerates high glucose 
toxicity, as measured by the levels of ROS generation, oxidative injury and cardiomyocyte death. Further, high glucose increases 
mitochondrial fragmentation and Drp1 knockdown inhibits this effect, predisposing cells to high glucose toxicity. Similarly, 
mitophagy is inhibited in type 1 diabetic heart as assessed by mitophagy reporter mice, which is associated with increased 
small-sized mitochondria.

Conclusion: These findings not only demonstrate a mismatch between mitochondrial fission and mitophagy in high glucose-
treated cardiomyocytes and in the diabetic heart but also suggest that improving mitochondrial quality control processes may 
protect the heart against hyperglycemic toxicity in type 1 diabetes. 
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