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Glucolipotoxicity impairs proinsulin processing through disturbing V-ATPase
function leading to impaired acidification within secretory granules
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It has been reported in many clinical studies that serum proinsulin level
increases, as glucose tolerance progress, which is considered as an indicator of dysfunction of
pancreatic beta cells. In order to elucidate this mechanism, this study focused on the dependence of

PC1/3, a major proinsulin processing enzyme, on the acidic environment for its enzymatic function.
As a result of suppressing acidification in secretory granules by saturated fatty acids and
high-concentration glucose, it was clarified that the enzyme function of PC1/3 was reduced and
proinsulin processing was impaired. We found that the function of V-ATPase, which regulates
acidification in secretory granules, is inhibited by overnutrition, and clarified a part of the
mechanisms of exacerbation of type 2 diabetes.
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