Novel AT2-receptor agonist is anti-fibrotic in both acute and chronic disease models 
Yan Wang1, Mark Del Borgo1, Mandy Li1, Marie-Isabel Aguilar2, Tracey A Gaspari1, Chrishan S Samuel1, Robert E Widdop1. Departments of Pharmacology1 and Biochemistry & Molecular Biology2, Biomedicine Discovery Institute, Monash University, Clayton VIC, Australia. 
Introduction. Targeting the angiotensin type 2 receptor (AT2R) evokes protective effects in various organs. We recently developed a library of novel peptides that selectively targeted the AT2R, with N-Ac-β-Pro7-Trp8-Ang III (N-Ac) demonstrating >147,000-fold AT2R/AT1R selectivity with >20 hours in vitro plasma stability.
Aims. To determine the protective effects of N-Ac in high salt diet (HSD)- and unilateral ureteral obstruction (UUO)-induced organ fibrosis, and identify its mechanisms of action using human kidney and cardiac cells. 
Methods. Male FVB/N and AT2R knockout (KO) mice were subjected to sham, UUO+saline or UUO+N-Ac (0.1mg/kg/day or 1mg/kg/day) treatment for 7 days (n=8/group). A separate group of mice were subjected to an 8-week model of HSD (5% NaCl)-induced cardiac and renal fibrosis. Mice were treated with N-Ac (0.1mg/kg/day) from weeks 5 to 8. Fibrotic and inflammatory markers were measured. Transforming growth factor (TGF)-β1 stimulated pSMAD3 levels were measured in both HK-2 cells and primary human cardiac fibroblasts (HCFs). 
Results. N-Ac prevented UUO-induced renal fibrosis (from 4.3±0.2% to 2.8±0.2%) (picrosirius red staining), which was accompanied by reduced fibroblast proliferation (vimentin), myofibroblast differentiation (α-SMA) and TGF-β1 levels at both doses (all P<0.05 vs. UUO). Moreover, the UUO-induced elevation in matrix metalloproteinase (MMP)-9 to tissue inhibitor of metalloproteinase (TIMP)-1 ratio was inhibited by N-Ac (P<0.05 vs. UUO), which was associated with protected kidney tissue integrity. The renoprotective effects of N-Ac were abolished in AT2R KO mice. In the HSD model, N-Ac reversed HSD-induced cardiac and renal fibrosis back to normal salt levels, which was associated with reduced myofibroblast differentiation. In contrast to the UUO model, N-Ac reduced cardiac TIMP-1 in the HSD model (P<0.05 vs HSD), without changing their levels in the kidney. In addition, N-Ac prevented cardiac and renal inflammation (p-IκB and F4/80) in both models. In HK-2 and HCFs, N-Ac inhibited TGF-β1-stimulated pSMAD3 by 40%. 
Discussion. The novel AT2R agonist, N-Ac, exerted anti-fibrotic effects in both heart and kidney via its ability to attenuate inflammation, the TGF-β1-pSMAD3 axis, and the balance between collagen-degrading MMPs and TIMP1. This study highlighted the therapeutic potential of targeting the AT2R in both acute and chronic diseases.  
