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    Abstract

        Glycogen synthase kinase-3 (GSK-3) was shown to be a key factor in  attenuation of the cellular action of insulin. We speculated that inhibition  of GSK-3 might have a potential therapeutic value in treatment of insulin  resistance and type 2 diabetes. Here, we present a novel class of specific  phosphorylated peptides inhibitors of GSK-3, which in sharp contrast to other  protein kinase inhibitors that are ATP analogs, are substrate-competitive. We  show that the GSK-3 peptide inhibitor activated glycogen synthase activity  2.5-fold in human embryonic kidney 293 cells, and increased glucose uptake in  primary mouse adipocytes in the absence or presence of insulin compared with  cells treated with two respective peptide controls. In addition, an i.p.  administration of GSK-3 peptide inhibitor to normal or insulin-resistant obese  C57BL/6J mice, improved their performance on glucose tolerance tests compared  with control-treated animals. We present here a novel rational strategy for  developing specific GSK-3 inhibitors and point toward GSK-3 as a promising  therapeutic target in insulin resistance and type-2 diabetes.
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