Interleukin-18-deficiency abolishes abdominal aortic aneurysm formation 
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Introduction. Currently, there are no pharmacological treatments for abdominal aortic aneurysms (AAA), and AAA rupture is fatal in ~90% of patients. Aortic inflammation is strongly correlated with the expansion of AAA and recently the NLRP3 inflammasome has been implicated in the development of AAA. Interleukin (IL)-18, an inflammasome-derived cytokine, exerts pro-inflammatory responses when bound to its cognate IL-18 receptor (IL-18Rα). 
Aims. To determine the effect of IL-18-deficiency on the incidence of angiotensin (Ang) II-induced AAA.
Methods. Ten-week-old male C57BL/6 (WT) and IL-18-deficient (Il18-/-) mice were infused with Ang II (1.44 mg/kg/day, s.c.) for 28 days via osmotic minipump. SBP detection via tail cuff plethysmography and in vivo ultrasound imaging (Vevo 2100) of abdominal aortic diameters was performed weekly. AAA incidence (includes AAA rupture) was recorded. scRNA sequencing was used to determine IL-18Rα-expressing cells and was validated using flow cytometry.
Results. While 52% of WT mice developed AAA (including premature deaths due to rupture), no AAAs were detected in Il18-/- mice (P<0.05, n=20-23). In vivo ultrasound imaging revealed dilation of the abdominal aorta beginning at d7 in WT mice with 50% expansion by endpoint (1.6±0.1mm; P<0.05; n=20) with no change in aortic diameter observed in Il18-/- mice (1.1±0.1mm; n=23). scRNAseq of Ang II-infused mouse aorta revealed Il18r1 gene expression was limited to T cells, with the greatest expression in gamma-delta T cells, suggesting that they may be primary cellular targets of IL-18 that drive AAA formation. These findings were further validated with flow cytometry where T cells were the main cells expressing IL-18Rα in the aorta. Moreover, semi-quantitative analysis of IL-18Rα (mean fluorescence intensity) showed ~2-fold greater expression in gamma-delta T cells compared to other T cells. Ang II-infused gamma-delta T cell-deficient mice revealed significantly delayed AAA expansion at d7 following Ang II-infusion.
Discussion. In summary, IL-18-deficiency profoundly protects against Ang II-induced AAA formation, with gamma-delta T cells representing a possible target for IL-18 signaling. Neutralisation of IL-18 may represent a novel therapeutic strategy to halt the progression of AAA expansion.
