The NLRP3 inflammasome at the crossroad of vascular aging: a target for senotherapeutics? 
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Introduction. Premature vascular aging exerts profound functional and structural alterations in blood vessels and is a main driver of vascular disease and frailty. Among the complex mechanisms contributing to vascular aging, vascular cell senescence plays a major role by favouring a pro-inflammatory state that promotes endothelial dysfunction and the propagation of senescence to neighbouring cells. Here, we investigated the role played by the NLRP3 inflammasome, a key component of the innate immune system and a fundamental source of interleukin (IL)-1beta, in the premature vascular cell senescence induced by a number of stressors, from adipokines to viral particles. 

Methods. The translational experimental work was conducted using human vascular cell primary cultures, in vivo animal models and ex-vivo isolated microvessels from both animal models and humans.
Results. Heterogeneous human and non-human extracellular stimuli such as the adipokine dipeptidylpeptidase-4, pro-inflammatory cytokines or even the viral S protein from SARS-CoV-2 were capable of impairing cytoprotective pathways such as the klotho-Ntf2-heme oxygenase 1 axis with the subsequent induction of premature senescence in primary human endothelial cell cultures. This was paralleled by the activation of the NLRP3 inflammasome, whose pharmacological inhibition indeed prevented the onset of vascular cell senescence.
Discussion. Globally, the over-activation NLRP3 inflammasome appears to play a key role in premature vascular cell senescence induced by a wide array of stimuli. The NLRP3 inflammasome-1beta axis thus arises as a potential senotherapeutic drug to refrain accelerated vascular aging and related vascular complications
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