RAGE inhibition suppresses immune cell infiltration and antigen presentation in an outbred model of diabetic kidney disease.

Aim:
Diabetic kidney disease (DKD) is characterized by kidney dysfunction and inflammation. The receptor for advanced glycation end products (RAGE) contributes towards kidney inflammation, but its role in immune-epithelial cross talk is not known. We investigated how RAGE promotes kidney and systemic immune activation in DKD and whether RAGE antagonism attenuates this.
Methods:
Diabetes was induced using multiple-low-dose streptozotocin in male (n=12) outbred CD-1 mice (6-8 weeks old) followed by intragastric therapy from 10 weeks age: (i) RAGE antagonist Azeliragon (AZ) (3 mg/kg/day, 3x per week), (ii) Placebo (3x per week) for 12 weeks. Kidney function was assessed via FITC-sinistrin glomerular filtration rate (mGFR), and urinary albumin-to-creatinine ratio (uACR). Immune cell profiling of kidneys and renal lymph nodes (RLN) was performed using multi-parameter flow cytometry and immunofluorescence. mRNA levels of ciita and H2a-α were measured by qPCR. 
Results:
After ~12 weeks of diabetes, early kidney disease was evident with ~5-fold rise in uACR (P=0.0296), kidney hypertrophy (~2-fold rise in kidney to body weight ratio; P<0.0001), glomerulosclerosis (P<0.0001) and early hyperfiltration (P=0.0084) followed by loss of mGFR (P=0.0090) vs no diabetes. AZ improved kidney function (mGFR) by ~60% (P=0.0337) and improved glomerulosclerosis (P=0.0198) vs placebo. Kidneys (and RLN) from mice with diabetes had greater infiltration of CD8+ T cells, MHCII+F4/80+macrophages along with increased expression of RAGE on these cell types. Diabetes increased infiltration of cDC1s and moDCs dendritic cell populations. AZ treatment reduced RAGE expression on CD8+T cells and macrophages and lowered populations of cDC1s (p=0.0349) and moDCs (p=0.0136) vs placebo. CD13+ proximal tubule cells from mice with diabetes had significant upregulation of MHC Class II expression (p=0.0027) and increased ciita and H2A-α levels that was not seen with AZ therapy (P=0.0374). 
Conclusion:
RAGE signalling in PTECs promotes dendritic cell and macrophage infiltration, enhancing tubular antigen presentation driving inflammation in DKD.
