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Interferon Beta Attenuates Proteinuria in 3 Models of Experimental Glomerular Injury and Modulates Barrier Properties of Human Glomerular Endothelial Cells and Podocytes in Culture
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Interferon beta (IFNΒ) is a multifunctional cytokine with immunomodulatory properties. We examined the effect of IFNΒ in three separate rat models of glomerular injury and in cultured human glomerular endothelial cells (GEnC) and podocytes.

In nephrotoxic nephritis in WKY rats recombinant rat IFNΒ (6 days/week; 6x105 U/day) reduced 24hr proteinuria by 82% at day 14 when started at induction of nephritis and by 55% and 46% at day 28 when started at induction or at day 14 of nephritis respectively. IFNΒ also reduced the number of BrdU+ (proliferating) cells in the glomeruli by 38% and reduced matrix production as assessed by smooth muscle actin (SMA) expression. IFNΒ did not effect the number of macrophages but increased CD8+ cells by 43%.

In Thy-1 nephritis in Lewis rats IFNΒ, whether started at induction or day 4, reduced proteinuria at day 10 by 70% and 57% respectively. IFNΒ reduced proliferating cell numbers and SMA expression. Again there was no effect on macrophage numbers but the number of CD8+ cells was increased by at least 53%.

In puromycin nephropathy in Wistar rats IFNΒ reduced proteinuria by 67% at day 8 when started at induction and by 63% at day 10 when started at day 4. IFNΒ had no effect on glomerular CD8+, proliferating cell numbers or SMA but increased macrophage infiltration by 29%.

In cell culture experiments recombinant human IFNΒ had a dramatic effect on barrier properties of cell monolayers. IFNΒ caused an increase in electrical resistance across GEnC and podocyte monolayers of 74% and 30% respectively and caused a corresponding decrease in trans-monolayer passage of FITC-labelled albumin by 55% and 39% respectively.

These results show that IFNΒ has a powerful effect in reducing proteinuria in 3 distinct animal models of glomerular injury. This was accompanied by a reduction in proliferating cells but not in macrophage infiltration suggesting that IFNΒ had not significantly attenuated inflammation. The in vitro studies suggest that direct effects on cells of the glomerular filtration barrier may have been important in reducing proteinuria. IFNΒ has therapeutic potential in glomerular disease. 
