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Significance of pathophysiological roles of autophagy in the organs regulating
glucose metabolism
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Autophagy plays an essential role in preserving cellular homeostasis in
pancreatic beta cells. However, the extent of autophagic flux in pancreatic islets induced in
various physiological settings remains unclear. In this study, we generate transgenic mice
expressing pHluorin-LC3-mCherry reporter for monitoring systemic autophagic flux by measuring the
pHluorin/mCherry ratio. Our findings reveal that autophagic flux in pancreatic islets enhances after

starvation, and suppression of the flux after short-term refeeding needs more prolonged
re-starvation in islets than in the other insulin-targeted organs. Furthermore, heterogeneity of
autophagic flux in pancreatic beta cells manifests under insulin resistance, and intracellular
calcium influx by glucose stimulation increases more in high- than low-autophagic flux beta cells,
with differential gene expression, including lipoprotein lipase.
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