Smad activity in stretch-induced human mesangial cell type I collagen expression: relation to transforming growth factor (TGF)--stimulated fibrogenesis.
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Hypertension contributes to scarring of the kidney glomeruli, but the mechanism of this is uncertain. Cyclic stretching of cultured glomerular mesangial cells (MC), an in vitro model for the forces transferred to MC in the glomerulus, has been utilized to investigate the cellular mechanisms linking physical forces with altered gene expression. Furthermore, transforming growth factor (TGF)-1 also plays a significant role in glomerulosclerosis and end-stage renal disease by stimulating ECM accumulation. Prior studies with rat MC cells exposed to cyclic stretch have shown increased TGF-expression, TGF stimulated collagen expression, and TGF-receptor expression. Although our laboratory has demonstrated that TGF-1 enhances collagen expression through the Smad signaling pathway, Smads have not been investigated in the MC response to stretch.

Human MC were subjected to 10%-15% deformation at 60 Hz for various lengths of time using a Flexercell apparatus. Whole cell protein lysates and total RNA were harvested with TGF-1 added to certain reactions. Consistent with the literature, stretching cells increased steady-state expression of mRNA for 1 Collagen I at 24 hr. The increase was similar to that seen in unstretched cells stimulated with exogenous TGF-. No further increase was caused in the stretched cells by adding exogenous TGF-. ERK phosphorylation was increased by stretching alone, and further increased by exogenous TGF-. An increase in

C-terminal Smad3 phosphorylation noted in stretched cells was also further increased by adding TGF-. However, no increase in linker region Smad phosphorylation, a target of ERK, was observed. Finally, no increase was detected in bioactive TGF-in the conditioned media from stretched cells, out to

24 hours, indicating that in our system the observed increases in Smad3 and ERK phosphorylation do not result from increased autocrine TGF-. These results raise the possibility that alternative mechanisms activate TGF-receptor or Smads in stretched MC.
