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Insulin regulated aminopeptidase (IRAP), a zinc-containing metallopeptidase, is also known as the specific binding site for angiotensin (Ang) IV, termed the AT4 receptor. It has a wide tissue/cellular distribution (brain, aorta, heart, uterus, immune cells) with high expression levels in the kidney (proximal and distal tubular epithelial cells, podocytes, fibroblasts) as well as in immune cells (macrophages, dendritic, T and mast cells) that reside or migrate to damaged tissue under conditions of injury, inflammation, or disease. Importantly, IRAP is upregulated under pathological conditions, with our team consistently finding increased IRAP expression in multiple preclinical rodent models of renal and cardiovascular disease, as well as a positive correlation between increased IRAP gene expression and severity of atrial fibrosis in patients with aortic stenosis.

While IRAP was initially characterized for its role in insulin-responsive glucose transporter trafficking, recent studies have illuminated its broader involvement in tissue protection and homeostasis. Our team is at the forefront of research on IRAP including its role in the development of renal and cardiac fibrosis. We discovered that blockade or loss of IRAP activity, by pharmacological inhibition or gene deletion of the enzyme, prevented, and importantly, reversed pathological fibrosis in a number of cardiovascular and renal disease settings. Mechanistically, the Ang IV–IRAP interaction appears to exert anti-inflammatory, anti-fibrotic, and vasodilatory effects, positioning it as a multifaceted regulator of tissue health. These diverse biological functions continue to be explored. IRAP regulates a number of peptides, many of which have vasodilatory, anti-inflammatory, anti-oxidative and anti-fibrotic effects. More recently IRAP has been implicated in cellular trafficking pathways that enhance pro-inflammatory cytokine secretion (IL-6 and TNFα) and mitochondrial disruption. Therefore, the dual approach of either enhancing Ang IV-IRAP signalling or inhibiting IRAP enzymatic activity offers a novel strategy for mitigating organ damage in chronic diseases such as hypertension, diabetes, and atherosclerosis. We are continuing to explore this nexus to unlock new avenues for therapeutic intervention, particularly in patients with comorbid metabolic and vascular disorders.
