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The human gut microbiota plays a crucial role in maintaining intestinal health, but its dysregulation is 
linked to inflammatory bowel disease (IBD), a chronic condition characterized by persistent inflammation 
of the gastrointestinal tract. Emerging research highlights the intricate connections between microbiota, 
inflammation, calcium and potassium signaling, mitochondrial function, and inflammasome activation in 
the pathogenesis of IBD. In IBD, the balance of gut microbiota is disrupted, leading to dysbiosis, which 
triggers an inappropriate immune response. This abnormal response is partly mediated by changes in 
intracellular calcium and potassium levels. Calcium signaling is essential for various cellular processes, 
including the regulation of immune responses. Inflammatory conditions often lead to altered calcium flux, 
which can exacerbate inflammation by promoting the activation of immune cells and the production of 



 

 

pro-inflammatory cytokines. Potassium, another vital ion, also plays a significant role in maintaining 
cellular homeostasis and modulating immune responses. Altered potassium levels can activate the NLRP3 
inflammasome, a multiprotein complex that detects pathogenic microorganisms and stress signals. Upon 
activation, the NLRP3 inflammasome triggers the cleavage of pro-caspase-1 into active caspase-1, leading 
to the production and secretion of the pro-inflammatory cytokines IL-1β and IL-18. This process amplifies 
the inflammatory response, contributing to the chronic inflammation observed in IBD. Mitochondria are 
crucial for cellular energy production and regulation of apoptosis, in IBD mitochondrial dysfunction is 
common, characterized by reduced ATP production, increased reactive oxygen species (ROS) generation, 
and impaired mitochondrial membrane potential. Mitochondrial damage can further activate the NLRP3 
inflammasome, creating a vicious cycle of inflammation and cellular damage. Manipulation of the calcium 
and potassium channels of the mitochondria might thus be therapeutically relevant in the activation of the 
inflammatory response and will be tested in vitro and in vivo. Understanding the complex interplay 
between gut microbiota, calcium and potassium signaling, mitochondrial function, and inflammasome 
activation could open new therapeutic strategies for IBD. Targeting these pathways may help restore 
intestinal homeostasis, reduce inflammation, and improve the quality of life for patients suffering from 
this debilitating condition. 


