DAA-1 Reduces PVAT Inflammation and Restores Arterial Dilation in Obesity
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Introduction. Despite the proven role of Perivascular Adipose Tissue (PVAT) as an anti-inflammatory adipokine secretor and vascular reactivity regulator, no pharmacological interventions currently target both PVAT inflammation and vascular dysfunction simultaneously. Aims. This study aimed to evaluate Des-Aspartate Angiotensin-I (DAA-1) as a potential therapeutic agent with dual benefit on obesity-induced PVAT inflammation and vascular dysfunction. Methods. Obesity was induced in Sprague-Dawley rats using a 60% Kcal high‑fat diet. Mesenteric artery vascular reactivity was assessed by wire myography in the presence and absence of PVAT. Proteomic profiling of mesenteric PVAT was performed using liquid chromatography-tandem mass spectrometry (LC‑MS/MS) to investigate the effect of DAA-1. Results. Pre-incubation of mesentery with DAA-1 showed a significant increase in vasodilation of HFD arteries in the presence of PVAT, from 33.81±4.835 to 63.09±3.700 (n=4-6) and from 41.64±2.093 to 74.34±3.872(n=4-6) in its absence. Notably, DAA‑1 modulated inflamed HFD‑derived PVAT, restoring its protective phenotype by enhancing adiponectin secretion, suppressing pro‑inflammatory cytokines, and reducing endoplasmic reticulum oxidative stress, as revealed by proteomic analysis. Discussion. DAA‑1 markedly improved endothelial‑dependent vasodilation in HFD mesenteric arteries both in the presence and absence of PVAT, supporting an endothelial mechanism of action consistent with previous reports. Importantly, DAA‑1 restored the protective role of inflamed PVAT by modulating its secretory profile, as evidenced by increased adiponectin secretion and reduced expression of pro‑inflammatory cytokines. This study provides the first evidence that DAA‑1 simultaneously restores endothelial function and reprograms inflamed PVAT representing it as a novel dual targeting therapeutic for treating obesity‑associated cardiovascular disorders. 
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