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[ ABSTRACT] Insulin resistance is a common pathological basis for multiple metabolic diseases, including type 2 diabe-
tes mellitus, metabolic syndrome, metabolic associated fatty liver disease, and cardiovascular diseases, and its underlying
mechanisms involve lipotoxicity, oxidative stress, and chronic low-grade inflammation.  Pyroptosis is a programmed cell
death pathway that depends on Caspase-1 activation.  Recent studies have demonstrated that pyroptosis plays a significant
role in the development and progression of insulin resistance.  Under metabolic stress conditions, such as high-fat diet,
high-glucose diet, or elevated levels of free fatty acids, the nucleotide-binding domain leucine-rich repeat and pyrin
domain-containing receptor 3 (NLRP3) inflammasome can be activated in adipose tissue, liver, skeletal muscle, and pan-
creatic B-cells, thereby inducing pyroptosis and promoting the release of inflammatory cytokines including interleukin-1f
(IL-1B) and IL-18. These cytokines subsequently interfere with insulin signal transduction, leading to glucose metabolic
disorders.  Currently, intervention strategies targeting pyroptosis-related molecules have shown potential in improving insu-
lin sensitivity in preclinical studies; however, challenges regarding safety and efficacy remain in clinical translation.  This
review systematically summarizes the molecular mechanisms by which pyroptosis participates in insulin resistance and its
distinctive roles in different metabolic tissues, and further delineates potential therapeutic approaches targeting the
pyroptosis pathway, aiming to provide a theoretical foundation and identify promising targets for the prevention and
treatment of insulin resistance and its associated metabolic diseases.
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Figure 1. Crosstalk mechanism of pyroptosis and insulin resistance
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