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HUMAN ANTI-PR3 ANCA RECAPITULATE SYSTEMIC VASCULITIS IN MICE WITH A HUMANISED IMMUNE SYSTEM
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INTRODUCTION: Evidence is lacking for a direct pathogenic effect of anti-proteinase 3 (PR3) antibodies. Progress in studying these antibodies in rodents has been hampered by lack of PR3 expression on murine neutrophil surface, and by different Fc receptor affinities between rodents and humans. Therefore, we sought to test whether human anti-PR3 ANCA were capable of inducing acute vasculitis in mice with a human immune system. 
METHODS AND RESULTS: Chimeric mice were generated by injecting 0.25x106 mobilised human haematopoetic stem cells into irradiated 8-week old NOD.Cg-Prkdcscid Il2rgtm1Wjl/SzJ mice, which lack B, T and NK cells. At 6wks, mean achieved human CD45+ cell chimerism was 18.5% of circulating cells (range 6.3-38.2). FACS detection of circulating human monocytes and granulocytes was confirmed using anti-human CD11b, CD14, CD15 and CD66b antibodies. Human neutrophils were detectable in bone-marrow, with typical c-ANCA and p-ANCA staining using human anti-PR3 and anti-MPO antibodies. Chimera mice were matched in groups for degree of chimerism, pre-treated with LPS 1500EU/g IP followed by 4mg protein-G purified human IgG from patients with renal and lung vasculitis (anti-PR3, n=18 mice from 3 donors), patients with non-vasculitic renal disease (disease controls, n=5) or healthy controls (n=3). By d6, 7 of anti-PR3 treated mice (39%) had haematuria, whereas none of the control animals did. There was punctate bleeding on the surface of the lungs of anti-PR3 treated animals, with histological evidence of acute vasculitis and haemorrhage. Three (17%) anti-PR3 treated animals had pauci-immune crescentic glomerulonephritis, the remainder displaying varying degrees of proliferative glomerulonephritis with infiltration of both human and murine leukocytes. There were no glomerular changes in control animals. 
CONCLUSION: We conclude that human anti-PR3 autoantibodies are pathogenic. This model of anti-PR3 associated vasculitis may be useful in dissecting mechanisms of vascular injury.

