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Introduction: Myocardial ischemic injury and acute myocardial infarction is a leading cause of morbidity and
mortality worldwide. The inflammasome, a multiprotein complex involved in the innate immune response, and its
associated cell-death process, pyroptosis, have emerged as critical players in the pathogenesis of myocardial ischemic
injury. The inflammasome is activated in response to diverse danger signals, and leads to the activation of caspase-1
and gasdermin and subsequent processing and release of pro-inflammatory cytokines interleukin (IL)-1p and IL-18.
Then, pyroptosis as a highly inflammatory form of programmed cell death is mediated by caspase-1/gasdermin and
involves the formation of plasma membrane pores, culminating in the release of danger-associated molecular patterns
(DAMPs) and cytokines, thereby propagating the inflammatory response. During cardiac disease, mitochondrial
dysfunction occurs, resulting in the release of mitochondrial DAMPs and the activation of NLRP3 inflammasome
signaling. Conversely, inflammasome/pyroptosis activation can also cause mitochondrial damage and impair
mitochondrial function, creating a vicious cycle of cellular injury. Additionally, the intricate interplay between the
inflammasome, pyroptosis, and mitochondria further exacerbates the damages in the presence of cardiovascular
comorbidities, such as hypertension, diabetes, obesity, and ageing. Preserving mitochondrial function, modulating the
inflammasome activation, or inhibiting pyroptosis, either by pharmacological or genetic manipulations, has recently
shown promising effects against ischemic injury. Understanding the complex interplay between the
inflammasome/pyroptosis axis and its connection to mitochondria may provide valuable insights into the development
of novel therapeutic strategies for myocardial ischemic injury and cardioprotection, especially in patients with
comorbidities. Unraveling the precise mechanisms underlying these interactions would facilitate the translation of
these findings into clinical applications.
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