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Therapeutic strategy for pancreatic beta-cell lipotoxicity by activating lipid
metabolism
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The reduced function of ABCAl leads to lipid accumulation in pancreatic 3
-cells, which ultimately leads to reduced insulin secretion. Lipotoxicity is thought to be the cause
of impaired glucose tolerance due to reduced glucose-responsive insulin secretion. Since female
hormones promote ABCAl expression, we comprehensively investigated the metabolites of female
hormones. Among the metabolites, we found that 2-Methoxyestradiol (2-ME) promoted ABCAl expression.
2-ME enhanced ABCAl promoter activity, but this effect was reduced after inhibition of the PI3K
pathway.Furthermore, 2-ME stimulated rapid phosphorylation of Akt and Fox0l and reduced nuclear
accumulation of Fox0l. Mutation of the FoxOl-binding site in the ABCAl promoter or treatment with
Fox01-specific siRNA abolished the effect of 2-ME2 on ABCAl expression, and OxLDL conversely
downregulated ABCALl gene expression and inhibited insulin secretion in pancreatic  -cells.
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