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Calprotectin, an endogenous TLR4 ligand, is critical for induction of glomerulonephritis
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Introduction: Calprotectin (MRP8/14) is a an endogenous TLR4 agonist, abundantly expressed in neutrophils, monocytes and infiltrating macrophages which promotes endothelial cell activation and transcription of pro-inflammatory cytokines. As such, calprotectin production has been proposed as a marker of innate immune system activity. We have previously demonstrated a role for calprotectin in human disease, with elevated serum levels in patients with active ANCA vasculitis and glomerulonephritis, which remained elevated in a proportion of patients during disease remission. Additionally, renal biopsies from active patients demonstrated that the majority of glomerular macrophages were calprotectin positive. We therefore went on to investigate the requirements for calprotectin in disease induction using the murine nephrotoxic nephritis (NTN) model as well as the potential amplification of human monocyte calprotectin expression by MPO-ANCA and PR3-ANCA.
Methods: Accelerated NTN experiments were performed on both wild-type (WT) and calprotectin deficient mice (Cal-/-) according to established protocols. Animals were then sacrificed at day 7. We measured urea, creatinine and the mouse antibody response to sheep IgG. Renal histology was scored for thrombosis and for macrophage infiltration. 
In human studies, monocytes from healthy controls and patients in remission were stimulated with ANCA, and calprotectin expression determined by flow cytometry.
Results: Cal-/- mice were protected from glomerulonephritis, with minimal proteinuria, significantly less glomerular thrombosis (median thrombosis score 0 vs 0.28, p=0.01, Mann Whitney U) and macrophage infiltration (median 0.08 vs 1.2 cells/gcs, p=0.015) than WT counterparts. There was no difference in total anti-sheep IgG antibody response measured by ELISA between WT mice and Cal-/- mice. However, Cal-/- mice produced significantly less IgG2c (a Th1 antibody response) than WT mice (p=0.014). 
In human studies, monocytes isolated from vasculitis patients in remission significantly upregulated calprotectin expression following stimulation by MPO-ANCA, while control IgG or PR3-ANCA did not induce a significant increase (mean percentage upregulation 67.4%, 33.8% and 22.1% respectively, p<0.05). 
Conclusions: Mice deficient in calprotectin are protected from renal injury in NTN, demonstrating that calprotectin has a critical role in the initiation of glomerulonephritis. Interestingly, Cal -/- mice demonstrated significantly less IgG2c, suggesting differences in generation of immune responses following calprotectin interaction with its receptors.  

We have previously shown that elevated circulating levels of calprotectin during active vasculitis may persist in remission, while tissue infiltrating macrophages express calprotectin within inflamed glomeruli. Additionally, we now show that MPO-ANCA can promote further upregulation of monocyte calprotectin levels. We are currently examining the mechanisms by which calprotectin mediates disease, whether this is through TLR4 or another receptor and whether persistent serum levels predict future clinical events. 
