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Effects of Advanced Glycosylation End Products on Insulin-induced Signal Transduciton Pathway (I)
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Formation of advanced glycation end products (AGEs) is considered a potential link between hyperglycemia and chronic diabetic
complications, including disturbances in cell signaling. It was hypothesized that AGEs alter insulin-mediated signaling by interfering
with PI 3-kinase dependent pathway. Therefore, we studied the effects of AGEs on the insulin-stimulated PI 3-kinase dependent
signaling transduction pathway in differentiated NIH-3T3 L1 adipocytes. Treatment of 3T3-L1 adipocytes with AGEs inhibited the
insulin-stimulated [/sup 3/H] 2-deoxyglucose uptake in a time- and dose-dependent manner. Inhibition of glucose disposal by AGEs
is associated with appearance of IRS-1 doublets presumably due to increased Ser/sup 307/ phosphorylation and an increased
induction of IRS-2 expression. Incubation of 3T3-L1 adipocytes with AGEs increased PPAR-.gamma. protein expression suggesting
AGEs-induced PPAR-.gamma. expression may affect IRS-2 expression. Furthermore, incubation of 3T3-L1 adipocytes with AGEs
reduced Akt/PKB phosphorylation and activation. Given the insulin-sensitive glucose transporter, GLUT-4, is a down stream
effector of Akt/PKB, it is possible that AGEs impair the insulin- stimulated glucose transport by inhibiting Akt/PKB activation. In
order to demonstrate that Akt/PKB is involved, we have constructed the Akt/PKB overexpression and dominant negative mutant.
Transfection of the wild type Akt or overexpression mutants effectively increased the Akt/PKB protein expression and
phosphorylation, whereas introduction of the kinase dead mutant inhibits the insulin-induced Akt/PKB phosphorylation. These
mutants will prove useful in delineate the mechanism for impaired cellular signal transduction in situations that are associated with
diabetes. In conclusion, our data revealed that IRS-1 and IRS-2 undergo differential regulation in 3T3-L1 adipocytes by AGEs.
Further works using Akt/PKB overexpression and dominant negative cells will be required to delineate the underneath mechanisms.



