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Introduction. Pulmonary Arterial Hypertension (PAH) is a fatal disease driven by pulmonary vascular remodelling, inflammation, and right ventricular hypertrophy (RVH). Current vasodilator therapies modestly lower pressure but do not reverse the underlying pathology. Insulin-regulated aminopeptidase (IRAP) inhibitors have shown vasoprotective, anti-inflammatory and anti-fibrotic effects in cardiovascular models, yet their role in the pulmonary vasculature remains unexplored. Given PAH’s pathophysiology, IRAP represents a promising and novel therapeutic target.
Aims. Investigate IRAP as a novel therapeutic target for PAH using PAH-relevant cells and gold-standard murine model.
Methods. Human pulmonary arterial smooth muscle cells (hPASMCs) and endothelial cells (hPAECs) were stimulated with TGFβ1 (10ng/mL) and PDGF (20ng/mL), and treated with the IRAP inhibitor, HFI-419, to assess the concentration-dependent effects on proliferation via manual cell counting. PAH was induced in male and female C57BL/6J mice using the sugen-hypoxia (SuHx; 42 days, 10% O2) model. From day 21-42, mice received HFI-419 (0.72mg/kg/day; minipump) or sildenafil (30mg/kg/day; oral) (n=10/group). Endpoints included: right ventricular systolic pressure (RVSP), RVH and histological analysis of pulmonary vascular remodelling, IRAP expression and macrophage infiltration.
[bookmark: OLE_LINK2][bookmark: _Hlk207641066][bookmark: _Hlk207641167][bookmark: OLE_LINK1][bookmark: _Hlk208858792]Results. TGFβ1+PDGF significantly increased hPASMC proliferation vs complete media (9.4±1.1 vs 3.9±0.3 fold from starvation media (SM) respectively, P<0.05), which was concentration-dependently reduced by HFI-419 vs vehicle (1.8±0.4 vs 7.7±0.6 fold from SM respectively, P<0.05). In hPAECs, TGFβ1+PDGF tended to increase proliferation (7.9±1.5 vs 5.2±0.9 fold from SM respectively), with HFI-419 reducing it vs vehicle (2.7±1.1 vs 5.6±1.3 fold from SM respectively). Baseline lung IRAP expression was ~6-fold higher in females but increased ~10-fold in SuHx males by day 42, equalising levels across both sexes. SuHx elevated RVSP, RVH and pulmonary vessel wall thickness in both sexes. In male SuHx mice, sildenafil and HFI-419 reduced RVSP (38.6±1.4 and 38.8±1.1 vs 45.2±1.7 mmHg respectively; P<0.05), but not in female SuHx mice. Neither treatment reduced RVH, but interestingly, HFI-419 significantly reduced vessel wall thickness (~20% decrease from SuHx; P<0.01) in both sexes, an effect not observed with sildenafil.
[bookmark: _Hlk207290703]Discussion. IRAP inhibition shows promise in reducing vascular remodelling in PAH in both PAH-relevant cells and male and female SuHx mice. Future studies will explore the mechanisms underlying these observed protective effects.
