Pharmacological evaluation of the novel IL-1R1 antagonist Isunakinra in suppressing endothelial inflammation
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Introduction. Interleukin-1 (IL-1) signalling plays a central role in endothelial activation and vascular inflammation in cardiovascular diseases. Targeting this pathway with receptor antagonists offers a promising strategy to limit vascular inflammation.
Aims. In the present study, we aimed to investigate the pharmacological efficacy of Isunakinra, a novel IL-1 receptor antagonist, in mitigating IL-1-induced endothelial inflammation in vitro.
Methods. Human umbilical vein endothelial cells were pre-treated with Isunakinra or control drug Anakinra and stimulated with IL-1α or IL-1β. Inflammatory responses were assessed by viability assay, quantitative polymerase chain reaction, ELISA, and Western blot. Functional consequences of IL-1 blockade were evaluated by monocyte/endothelium adhesion and endothelial permeability assays.
Results. Isunakinra effectively attenuated IL-1-induced expression of pro-inflammatory cytokines IL-6, IL-8, and MCP-1, suppressed MAPK pathway activation, downregulated the gene expression of key adhesion molecules ICAM1, VCAM1, and SELE, and decreased monocyte adhesion to the endothelium. Moreover, Isunakinra preserved endothelial barrier integrity in response to IL-1β-induced disruption and maintained its anti-inflammatory activity in a macrophage-conditioned inflammatory environment. Importantly, Isunakinra exhibited substantially superior efficacy compared to Anakinra, achieving comparable anti-inflammatory effects at ~10-fold lower concentrations.
Discussion. Isunakinra exhibits enhanced pharmacological efficacy over Anakinra in reducing IL-1-induced endothelial inflammation in vitro. These findings highlight its potential as a next-generation IL-1 receptor antagonist with therapeutic relevance for vascular inflammation and atherosclerosis. Further in vivo studies are required to confirm its clinical applicability.
