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Toll-like Receptor 2 Agonists Exacerbate Disease in Accelerated Nephrotoxic Nephritis
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Glomerulonephritis can be exacerbated by systemic infection. Toll-like receptor 2 (TLR2) is the major receptor for ligands from gram-positive bacteria, and we have investigated the role of TLR2 ligands in accelerated nephrotoxic nephritis. A nephrotoxic serum (NTS) was raised in sheep. Wild type or TLR2-/- mice were immunized at day 5 with an intraperitoneal injection of sheep IgG and aluminium hydroxide, with or without synthetic lipopeptide (100μg/mouse). Disease was then induced at day 0 by an intravenous injection of NTS in 4 groups of mice (n=8-10 per group):(1) wild type with lipopeptide, (2) wild type no lipopeptide, (3) TLR2-/- with lipopeptide, (4) TLR2-/- no lipopeptide. At day 14, survival for groups (1)-(4) was 50%, 100%, 88% and 100%. p=0.0012 for (1) compared with (2). Disease was compared in the animals surviving to 14 days. There were no significant differences in albuminuria. Results for other parameters for each of the groups (1)-(4) were as follows. Glomerular thrombosis score: 156±13, 56±22, 37±12, 45±11. Glomerular macrophage number: 3.3±0.3, 1.3±0.3, 1.6±0.3, 1.1±0.3. Serum creatinine (μmol/L): 31±3, 16±5, 12±2, 10±1. Differences in thrombosis, macrophage number and creatinine were significantly different for group (1) when compared with (2), and for group (1) when compared with (3) (p<0.013 for all comparisons). At day 14, there was no significant difference in the glomerular IgG1 deposition, and very little IgG2a was detected in any of the groups. For IgG2b and IgG3 the fluorescence scores for each of the groups (1)-(4) were as follows: IgG2b: 35.5±3.5, 24.7±1.3, 26.4±2.5, 26.1±2.8. IgG3: 19.7±2.4, 14.4±0.9, 13.9±0.8, 13.7±0.9. There was significantly greater deposition of IgG2b in the glomeruli of group (1) when compared to group (2) and group (3) (p<0.05) and a trend towards a greater IgG3 deposition in group (1) when compared with the same groups. The humoral response to sheep IgG was measured by ELISA. At 5 days, wild type mice given lipopeptide had significantly more IgG2a, IgG2b and IgG3 when compared to those wild type mice not given lipopeptide, as follows (arbitrary units): IgG2a: 64.4±11.3, 34.3±6.87, IgG2b: 34.7±6.4, 9.18±1.5 and IgG3: 117.7±21.2, 8.1±1.5 (p<0.04 for all comparisons). These data show that a TLR2 ligand can exacerbate accelerated nephrotoxic nephritis, and that this is entirely via a TLR2 dependant mechanism. The mechanism appears to be modulation of the adaptive immune response. 
