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Inflammasomes are a group of cytosolic protein complexes that are formed to mediate host
immune responses to microbial infection and cellular damage. There are five members of pattern-
recognition receptors (PRRs) that have been confirmed to form inflammasomes: NLRP1, NLRP3, and
NLRC4, Absent-In-Melanoma 2 (AIM2) and Pyrin. NLRP3 (Nucleotide-binding domain, Leucine-
Rich—containing family, Pyrin domain—containing-3) combines sensing, regulation and effector
functions to regulate inflammation in health and disease (Moossavi et al., 2018).

The NLRP3 inflammasome is composed of three major protein components: NLRP3, ASC
(apoptosis associated speck-like protein containing a CARD) and Caspl (Vande et al., 2024).
Assembly of an inflammasome triggers proteolytic cleavage of dormant procaspase-1 into active
caspase-1, which converts the cytokine precursors pro-IL-1p and pro-l1L-18 into mature and
biologically active IL-1p and IL-18, respectively (Martinon et al., 2002; Swanson et al., 2019). Casp1l
cleaves the intracellular protein Gasdermin D (GSDMD) to result in the formation of pores in the
cytoplasmic membrane, followed pyroptosis (Liu et al.,, 2016). Activation of the NLRP3
inflammasome by many signals involves a two-step process, that is the priming (signal 1) and
activation (signal 2) of NLRP3 (Perregaux et al., 1992; Ma, 2023). The NLRP3 inflammasome has
been implicated in the pathogenesis of a wide range of disease conditions like Type 2 Diabetes,
Atherosclerosis, Obesity, Asthma, Inflammatory Bowel Disease, Rheumatoid Arthritis, Multiple
Sclerosis, Experimental Autoimmune Encephalomyelitis, Gout and Pseudogout, Alzheimer’s Disease
& Parkinson’s Disease and Tumors, that are associated with lifestyle and dietary changes, aging and
environmental exposures, and have become the leading cause of death worldwide (Holbrook et al.,
2021).
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Pharmacological targeting of NLRP3 and signaling demonstrated promising efficacy in
ameliorating a list of disease conditions in animal models. Inhibition of the priming and licensing of
the NLRP3 inflammasome can be achieved by inhibiting the gene transcription, post-transcriptional
modification, and interaction with binding proteins of NLRP3, other inflammasome components and
Caspl substrates (Mangan et al., 2018).

Oral administration of 40mg/kg MCC950 improved histopathological scores and significantly
suppressed release of proinflammatory cytokines IL-1, IL-18 in the treatment of murine ulcerative
colitis (Perera et al., 2018). Supplementation of BAY 11-7082 represent an interesting approach for
the management of psoriasis-like dermatitis by reduced pNF-xB, NLRP3 and IL-1[ expression (Irrera
et al., 2017). Oral administration of OLT1177 revealed significant reduction (~2- to 3-fold) in the
protein levels of IL-1p and IL-18, as well as, IL-6 and TNFa, in the spinal cord of mice and ameliorates
the clinical signs of EAE (Sanchez-Fernandez et al., 2019). Tranilast treatment prevented the elevation
of fasting glucose concentrations in HFD-treated mice and showed better insulin sensitivity (Huang et
al., 2018). Oridonin treatment significantly alleviated IL-1p production and neutrophils migration,
acute joint swelling and IL-1p production in joint tissue of MSU-induced mice and improved insulin
sensitivity in HFD-treated mice (He et al., 2018).

The NLRP3 inflammasome is a multiprotein complex target that regulate inflammation in
health and disease. Pharmacological targeting of NLRP3 and signaling demonstrated promising
efficacy in ameliorating disease conditions associated with lifestyle, dietary changes, aging and
environmental exposures. NLRP3 inhibitors are the potential and importance druggable target for
treating a range of diseases. New structural and mechanistic insights into NLRP3 activation and
inhibitor-NLRP3 interactions would aid in the rational design and pharmacological evaluation of
NLRP3 inhibitors.
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