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ERK-1/-2 Dependent Induction of Mesangial Cell Differentiation by
Rosiglitazone
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Rosiglitazone is a peroxisome proliferator-activated receptor-gamma (PPAR-Q)
agonist that has been shown to halt mesangium expansion in experimental models of
type 2 diabetes mellitus. In the present study, rat mesangial cells were treated with
rosiglitazone and its molecular mechanisms coupling growth arrest were examined.
Treatment of rat mesangial cells with rosiglitazone resulted in reduction of viable
cells and inhibition of [3H] thymidine incorporation. Treatment with rosiglitazone
increased the expression of CDK inhibitor, p21CIP-1, which was associated with cell
cycle arrest. Rosiglitazone increased PDK-1 and protein kinase B/Akt (PKB/AKkt)
Serine473 phosphorylation and Akt Kinase activity in rat mesangial cells, and these
responses were inhibited with the pharmacological inhibitor of phosphatidylinositol
3-kinase (P13-K), LY294002 or wortmannin. Rosiglitazone increased the expression
of smooth muscle a-actin (SMA), a differentiation marker for mesangial cells.



LY294002 or wortmannin pretreated cells failed to blocked SMA expression
suggesting SMA expression is not mediated through PI3-K dependent pathway. The
expression of SMA was inhibited by genistein (a protein tyrosine kinase inhibitor), by
PD98059 (a MEK inhibitor), suggesting protein tyrosine
kinase-MEK-mitogen-activated protein kinase pathway mediates the differentiation of
renal glomerular mesangial cells. These data demonstrate a role for PPAR-g in
mediating a molecular mechanism coupling growth arrest and mesangial cell
differentiation.



