Targeting inflammasomes and interleukin-18 to treat hypertension and end organ damage
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It is more than 50 years since Ebringer and Doyle first demonstrated that patients with essential hypertension exhibit elevated levels of serum antibodies, thus providing early clinical evidence that the condition is associated with activation of the immune system (1). However, only in the past decade has definitive proof emerged that an intact immune system is essential for the full development of hypertension and its associated organ damage. Building on this, recent findings from our group identify the NLRP3 inflammasome and its cytokine product, interleukin-18 (IL-18), as pivotal drivers of T cell activation, renal inflammation and impaired fluid handling in models of salt-induced and angiotensin II-dependent hypertension. We have further shown that the NLRP3/IL-18 signalling aixs contributes to vascular inflammation and the development of abdominal aortic aneurysms under hypertensive conditions. These effects are mediated in part through the canonical IL-18 receptor-dependent pathway, but also through receptor-independent mechanisms – potentially involving a newly characterised intracellular signalling route in which IL-18 undergoes alternative cytosolic processing before translocating to the nucleus (2). These discoveries offer a novel framework for understanding how environmental and hormonal factors – such as high salt intake and angiotensin II – interact with immune pathways to exacerbate hypertension. They also highlight the NLRP3 inflammasome and IL-18 as promising targets for future therapeutic interventions.
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