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KEYWORDS

inflammation, metabolism, inflammasome, pyroptosis, NLRP3
Editorial on the Research Topic

Inflammasomes in human diseases and metabolism
Introduction

Inflammasomes are intracellular multiprotein complexes that are assembled upon cell

recognition or sensing of pathogen- or danger-associated molecular patterns (1–4). They

are responsible for the maturation of IL-1b and IL-18 and can cause the inflammatory cell

death, pyroptosis (5, 6). Dysregulated inflammasome activities are implicated in a variety of

pathologies, including metabolic diseases such as obesity, diabetes, gout, and

atherosclerosis (7–14). This Research Topic focuses on the role of these protein

complexes in selected aspects of inflammation and metabolic diseases, with the purpose

of providing mechanistic insights that can be leveraged for the development of novel

therapeutic modalities.

The NOD-like receptor family pyrin domain containing 6 (NLRP6)-nucleated

inflammasome) is involved in intestinal inflammation. Nascimento et al. report a role

for this inflammasome in chronic obstructive pulmonary disease (COPD) caused by

cigarette smoke (CS) (Nascimento et al., 2023). Wild-type (WT) mice exposed to CS

develop airway inflammation, a response that is mediated by lung epithelial cells, which are

severely impaired in mice lacking Nlrp6. Since gut-derived metabolites regulate NLRP6

inflammasome activation in intestinal epithelial cells, the authors investigate the link

between NLRP6, CS-driven lung inflammation, and gut microbiota composition. They find

that CS exposure disrupts gut microbiota in bothWT and Nlrp6-deficientmice; the transfer

of intestinal microbiota from dysbiotic Nlrp6-deficient mice to their WT counterparts

reduces lung inflammation, highlighting a NLRP6-dependent gut-to-lung axis that controls

pulmonary inflammation.

Different inflammasomes are known to be activated in neurodegenerative diseases, such

as amyotrophic lateral sclerosis (ALS). To better understand the role that the NLRP3

inflammasome plays in ALS, Clénet et al. pharmacologically inhibit this pathway in

relevant cell systems and the SOD1G93A ALS experimental model (Clenet et al., 2023).

They find that inhibition of the NLRP3 inflammasome fails to prevent disease progression,

an outcome that may be due to functional redundancy among inflammasome pathways.

Evidence suggests that gut microbiota components or metabolites may directly or

indirectly modulate NLRP3 inflammasome activation. On the one hand, an association

between cardiac atrial fibrillation (AF) and NLRP3 activation has been reported. On the
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other hand, intestinal dysbiosis has been associated with the

development of AF. This review analyzes the interconnection

of NLRP3 inflammasome and intestinal dysbiosis during the

onset and persistence of AF. Furthermore, the potential value of

pharmacological and dietary changes for the prevention or

treatment of AF is discussed (Xing et al., 2023).

A study by Lou et al. investigates gut dysbiosis in experimental

sepsis in mice and humans (15). Antibiotic therapy can reduce

patients’ commensal bacterial population and increase their risk of

developing subsequent diseases. The authors report that the

composition of the gut microbiota differs significantly between

healthy patients and those with sepsis. At the phylum level, the

amount of Proteobacteria in the intestinal flora of patients with

sepsis is much higher than that of the control group, while the

number of Firmicutes is significantly lower. Mice with gut

microbiota disorders are found to have an increased risk of

death, inflammation, and organ failure as compared to mice

subjected to cecal ligation and puncture. Fecal microbial

transplantation (FMT) and short-chain fatty acids (SCFAs)

regulate the abundance of bacteria such as Firmicutes,

Proteobacteria, Escherichia, Shigella, and Lactobacillus, restoring

them to levels comparable to those of healthy mice. Furthermore,

FMT and SCFAs increase the expression of the tight junction

protein occludin in the colon of mice with sepsis, downregulate

the expression of NLRP3 and GSDMD, and reduce the release of

cytokines (e.g., IL-1b and IL-18) and pyroptosis. In conclusion,

FMT and SCFAs provide a survival benefit in a mouse model of

sepsis and may be a viable treatment for sepsis in humans.

Although the majority of published data relate to the NLRP3

inflammasome in immune cells, activation of this pathway in

parenchymal cells, namely epithelial cells, has also been

published. Indeed, activation of this inflammasome in podocytes

and epithelial cells releases IL-b and is associated with barrier

dysfunction. Using single-cell transcriptome analysis, Kunte et al.

find no NLRP3 expression in parenchymal cells of the kidney, and

no response of primary human podocytes to NLRP3 agonists
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(Kunte et al., 2023). The authors also find that diabetes-induced

glomerulopathy is indistinguishable between WT mice and mutant

mice expressing constitutively activated NLRP3 in podocytes.

Intriguingly, the disease is reversed upon feeding mice with the

NLRP3 inflammasome agonist, ß-hydroxy-butyrate. The authors

conclude that NLRP3-mediated glomerular inflammation is

dependent on immune cells, but not on parenchymal cells.

The link between NLRP3 inflammasome activation and

metabolism is not well understood, a knowledge gap that is

reviewed and discussed by Ortega et al. (Ortega et al., 2023).

Understanding this interplay may lead to the design of specific

inhibitors for the treatment and prevention of various immune or

metabolic diseases.
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