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Toll-like Receptor 4 is Required on Both Bone Marrow Derived and Non-bone Marrow Derived Cells for Maximal Neutrophil Influx in Heterologous Nephrotoxic Nephritis
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Glomerulonephritis in man is exacerbated by infection. Toll-like receptor 4 is the major receptor for lipopolysaccharride and we have investigated the role of TLR4 ligands in heterologous nephrotoxic nephritis. In a previous abstract we have shown that pure TLR4 agonists can exacerbate disease in this model (RA4516, Autumn 2004). By constructing bone marrow chimeric animals, we have studied the relative importance of TLR4 on bone marrow and non-bone marrow derived cells. We have also investigated the effect of TLR4 ligands on mesangial cells in culture to give a potential mechanism by which renal cells may contribute to disease. Nephrotoxic serum (NTS) was raised in sheep. Bone marrow chimeras were given intravenous synthetic lipid A (10μg/mouse) and NTS (0.2mls). Disease was assessed by measuring the renal neutrophil influx at 2 hours, and the 24 hour albuminuria. Additionally, primary cultures of mouse mesangial cells were grown and the TLR4 expression shown by RT-PCR. Wild type and TLR4 deficient mesangial cells were stimulated with 10ng lipid A, the supernatant collected, and the relative amounts of two CXC chemokines measured by ELISA. Results from the bone marrow chimera experiments are shown below (n=12-18 per group for neutrophil influx and n=4-7 for albuminuria). Both chimeric groups demonstrated a significant glomerular neutrophil influx when compared to the sham negative group, which was significantly less than the sham positive group. This suggests that TLR4 is required on both bone marrow and non-bone marrow derived cells for full disease expression. The chimeric group with TLR4 present only on non-bone marrow derived cells had a significantly greater albuminuria than the sham negative group. Both chemokines CXCL1 and CXCL2 were undetectable at baseline in mesangial cell supernatants. Twenty-four hours after stimulation, levels in wild type cells were 7.05±0.18ng/ml and 571.4±35.6pg/ml respectively. Levels in the TLR4 deficient mesangial cells remained undetectable. This gives a plausible mechanism by which TLR4 on intrinsic renal cells could exacerbate disease in this model. 

