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Abstract 

Background/Objectives: This review article highlights the role of NLRP3 inflammasomes in various 

gastrointestinal and hepatic disorders in the pediatric age group. NLRP3 inflammasomes are one of 

the principal intracellular innate immune sensors. During inflammation, there is production of 

molecules as caspase-1, and the release of IL-1β and IL-18. The NLRP3 inflammasome participated 

in the preservation of intestinal homeostasis and mucosal immune response. The objective is to 

evaluate the published articles related to the role of NLRP3 inflammasome in common pediatric 

gastrointestinal and hepatic disorders, to identify the future perspective regarding its possible 

therapeutic values. Methods: Search the Medline for the NLRP3 Inflammasomes and disorders of 

the digestive system during childhood. Results: Although the majority of articles were related to 

adults’ various disorders, such as Alzheimer’s disease, Parkinson’s disease, and atherosclerosis, 

neurodevelopmental disorders such as schizophrenia. A few published data related to NLRP3 roles 

in the pediatric age group: autism, rheumatoid arthritis, and other autoimmune diseases, as well as 

inflammatory bowel diseases (IBD) and hepatic infection. Some research demonstrated that the 

NLRP3 inflammasome has a protective role; however, it also has a pathogenic function. Conclusion: 

This review approached the comprehensive role of inflammasome NLRP3 in the most common 

pediatric and neonatal gastrointestinal and hepatic diseases, including clinical and experimental 

studies as well as the pharmacological inhibitors for NLRP3 inflammasome, which may provide 

future therapy of GIT problems as IBD. 
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1. Introduction 

Inflammasomes 

Jurg Tschopp in 2002 was the first to project the term inflammasome as he described a high 

molecular weight complex nucleotide-binding domain, leucine-rich repeat-containing protein (NLR) 

family pyrin domain. The inflammasome is a multimeric protein complex; it is composed of three 

key groups: pattern-recognition receptors (PRR) or NOD-like receptors (NLR) or AIM2-like 

receptors; (2) apoptosis-associated speck-like proteins containing caspase recruitment domains 

(ASCs); and (3) caspase proteases [1]. Its core role is to transfer the pro-IL-1b and pro-IL-18 to the 

final acting structures to implement inflammatory cell death termed pyroptosis [2]. 

The innate immune system acts as a shield to protect the gastrointestinal tract from pathogenic 

microorganisms. The inflammasomes play a role in innate immunity, recognizing bacteria, fungi, 

viruses, and products of cell damage that trigger inflammatory responses through the release of pro-

inflammatory factors [3]. Inflammasomes activate inflammatory mediators and induce cell death to 

protect against infectious agents while maintaining homeostasis. 

Inflammasomes can identify the pathogenic organisms and their metabolites that cause infection 

and inflammation, contributing to innate immunity [3]. Thus, inflammasomes protect the host from 

infectious agents and support homeostasis. 
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Both pathogen-associated molecular patterns (PAMPs) and damage-associated molecular 

patterns (DAMPs) provoke the inflammasome production that regulates the secretion of caspase-1; 

consequently, it controls the secretion of IL-1 and IL-18; moreover, it can lead to inflammatory cell 

death as pyroptosis [2]. This indicates that inflammasomes play a dynamic function in innate and 

adaptive immunity as well as inflammatory reactions of the host [4]. Up till now, quite a lot of 

inflammasomes have been recognized and broadly classified: NLRP1 inflammasome, NLRP3 

inflammasome, NLRC4 inflammasome, NLRP6 inflammasome, and AIM2 inflammasome [2]. This 

review aims to evaluate the published articles related to the role of NLRP3 inflammasome in common 

pediatric gastrointestinal and hepatic disorders, to identify the future perspective regarding its 

possible therapeutic values. 

2. Materials and Methods 

A search of the peer reviewed, full text published literature from electronic databases, including 

PMC and PubMed, using various combinations of keywords, including NLRP3 inflammasomes, 

NLRP3 inflammasome role in intestinal mucosal immunity, pathogenic roles of the NLRP3 

inflammasome, protective role of the NLRP3 inflammasome, NLRP3 inflammasome in 

gastrointestinal diseases, and hepatic disorders in pediatric age group was done. Experimental and 

clinical studies were also included. The correlated articles that were published between 2000 and 

January 2025 were incorporated. This narrative review provides a comprehensive background of the 

available data and information regarding the role of NLRP3 inflammasome in pediatric digestive 

system disorders. 

3. Results 

The reviewed literature provides insights into the structural composition of the NLRP3 

inflammasome, its activation mechanisms, and its involvement in immune responses and 

inflammation. It highlights the inflammasomes’ association with various human inflammatory 

conditions, particularly those affecting the intestines, where it may play either a harmful or protective 

role. The following sections discuss the impact of NLRP3 in pediatric inflammatory bowel disease, 

celiac disease, intestinal infections, necrotizing enterocolitis, and liver-related disorders. 

Additionally, the potential use of pharmacological agents targeting the NLRP3 inflammasome in 

treating these conditions will be examined. 

4. Discussion 

4.1. Structure of NLRP3 Inflammasome 

NLRP3 inflammasome has three original elements: NLRP3, ASC, and procaspase-1. These 

elements are a three protein, a pyrin domain, a nucleotide-binding and oligomerization domain 

(NOD), and a leucine-rich repeat domain [5]. The activation of the NLRP3 inflammasome could be 

through a two-step process: reaction to several different stimuli resulting from microorganisms and 

various endogenous molecules and cytokines that provoke macrophages to augment NLRP3 and 

pro-IL-1β extractions by generating the transcription factor NF-κB. The initial step involves priming 

by certain PAMPs or DAMPs, which stimulate the production of NLRP3 and the pro-form of IL-1β 

in affected cells. Other molecules that are connected to the regulation of NLRP3 and pro-IL-1β 

expressions include myeloid differentiation primary response protein 88 and TIR domain-containing 

adaptor-inducing interferon-β [6]. 

The consequent step is the oligomerization of NLRP3 by the ligands that will ensue by 

assembling the NLRP3, ASC, and procaspase-1. It was further described that inflammasome 

assembly is initiated by pyrin domain - pyrin domain interfaces involving NLRP3 and ASC, and the 

ATPase action of the NOD domain helps NLRP3 oligomerization. He et.al. described the canonical 

and noncanonical inflammasome pathways [7]. In the initial prototype, the NLRP3 inflammasome is 
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primed by bacterial molecules or cytokines and is subsequently stimulated by a signal, such as ATP. 

It was suggested based on the detection of caspase-11-dependent pyroptosis in murine macrophages. 

In humans, the equivalents of caspase-11 are caspase-4 and caspase-5[8]. 

The production of NLRP3 could be regulated by the priming signaling through transcription-

independent pathways [5] as well as by lipopolysaccharides without NLRP3 induction in an acute 

priming procedure. Moreover, the researchers showed that frequent signaling events at the molecular 

and cellular levels are activated by NLRP3 inflammasome agonists, such as ionic flux, reactive oxygen 

species production, and lysosomal damage [9]. 

Uninhibited activation of NLRP3 may be connected to diverse inflammatory diseases in humans, 

cryopyrin-associated periodic fever syndromes, rare hereditary auto-inflammatory diseases, 

involving familial cold urticaria, Muckle-Wells syndrome, and neonatal-onset multisystem 

inflammatory disease and sepsis [10–12], intestinal inflammation and ulcerative colitis [13]. 

4.2. NLRP3 Inflammasome Role in Intestinal Mucosal Immunity 

NLRP3 plays an important function as anti-infection immunity and contributes to inflammatory 

conditions, including inflammatory bowel disease (IBD) and other immune-related intestinal 

disorders. [14]. NLRP3 participates in maintaining the homeostasis and stability of the intestine and the 

immune reaction of the intestinal mucosa. 

Also, during bowel inflammation, it manages the innate immune responses, contributing to the 

support of the ongoing inflammation and the disruption of the enteric barrier through an adaptation 

of the tight junction proteins and cell apoptosis [15]. 

The NLRP3 inflammasome resides in epithelial and immune cells. Its molecular structure 

regulates the biological activity and detects microbial-derived ligands. The inflammatory response in 

the intestine is mediated by activation of the NLRP3 inflammasome by bacterial toxins, ATP, reactive 

oxygen species, and other danger signals, initiating caspase-1 effector proteins to trigger provocative 

elements such as IL-1 and IL-18. Moreover, caspase-1 triggers the gasdermin D protein. which is 

considered to be a crucial regulator of innate immunity [16]. It is assumed that proper activation of 

the NLRP3 inflammasome in intestinal epithelial cells supports intestinal stability and barrier 

integrity by inducing IL-18, which is essential for promoting epithelial cell production and the 

proliferation of intestinal endothelial cells.[17]. 

4.3. Pathogenic Roles of the NLRP3 Inflammasome 

Abnormal levels of the NLRP3 inflammasome and pro-inflammatory cytokines are linked to 

several gastrointestinal disorders, such as IBD [18]. Consequently, inflammasomes are thought to be 

a risk factor for IBD. NLRP3 inflammasome causes abolition of IL-1β production. Liu et al. [18] 

observed that patients with colitis had high levels of the NLRP3 inflammasome. NLRP3 

inflammasome activity progressively increased as the disease progressed, and this situation was 

amplified in the IL-10- /- mice. The NLRP3 dysfunction is due to the loss of IL-10 signaling due to 

accumulated mTOR-induced mitochondrial damage [19]. 

4.4. Protective Roles of the NLRP3 Inflammasome 

The NLRP3 inflammasome pathway is reportedly an indispensable part of promoting gut 

epithelial integrity and stability. Zaki et al. [20] suggested that the NLRP3 inflammasome may exert 

a protective effect on intestinal homeostasis; furthermore, they observed that the lack of the 

downstream inflammasome aggravated pathological injury in gene-deficient mice. The regulation of 

IL-1 β and IL-18 secretion by the NLRP3 inflammasome is beneficial in colitis. Initiation of the NLRP3 

inflammasome can accelerate a compensatory reaction for epithelial cell proliferation to preserve 

barrier integrity. Therefore, inflammasome deficiency causes an increase in the permeability of the 

intestinal barrier. The antimicrobial capacity of the inflammasome NLRP3-deficient mice was 

impaired as there was a change in their gut microflora, thus resulting in intestinal disorders [21]. 
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4.5. The Causes of Contradictory Results for the role of NLRP3 Inflammasome 

The opposing results of several studies on the role of the NLRP3 inflammasome may be 

attributed to alterations in laboratory and experimental circumstances, research types, or disease 

stages [22]. This contradictory role is seen in diseases such as IBD. 

5. NLRP3 Inflammasome in Gastrointestinal Diseases Concerning the Pediatric 

Age Group 

Several studies have shown the role of NLRP3 inflammasome in the pathogenesis of digestive 

diseases. The stimulation of the NLRP3 inflammasome impacts gut homeostasis. The NLRP3 

inflammasome is involved in stomach, intestine, liver, and even pancreatic disorders. In stomach 

disease, it is involved with the persistent infection of Helicobacter pylori-related gastritis and gastric 

cancer. NLRP3 inflammasome is also involved in inflammatory bowel disease, colorectal cancer, 

changes of the gut microbiome, and colitis and enteritis [23]. It is associated with liver diseases such 

as viral hepatitis, non-alcoholic fatty liver disease, alcoholic liver disease, cholestatic liver injury, 

drug-induced liver injury, autoimmune hepatitis, hepatic fibrosis, hepatocellular carcinoma, NLRP3 

inflammasome and pancreatic disease, chronic pancreatitis, acute pancreatitis, severe acute 

pancreatitis, and pancreatic ductal adenocarcinoma. 

5.1. Inflammatory Bowel Disease 

Inflammatory bowel disease (IBD) is a chronic, recurrent intestinal disease. It results from an 

abnormal immune reaction to the intestinal microflora of the host and is marked by symptoms such 

as abdominal pain, bloating, and changes in bowel habits. Inflammatory Bowel Disease is influenced 

by multiple contributing factors such as environmental causes, infection-related mediators, as well 

as genetic vulnerability. IBD includes two major types: ulcerative colitis (UC) and Crohn’s disease 

(CD) [23], which can affect any segment of the gastrointestinal tract from the mouth to the anus. 

Evidence of genetic tendency among IBD patients is suggested, as well as malignancy. 

Almost twenty percent of patients begin at less than 20 years old. Four percent of cases with IBD 

started less than 5 years old, and 18% of cases started before age 10 years. The peak onset is during 

adolescence [24]. 

Over the past 20 years, growing evidence has suggested that Crohn’s disease and ulcerative 

colitis may be triggered by defective innate immune responses, leading to impaired clearance of 

antigens and/or pathogens and ultimately contributing to chronic inflammation and disease 

development. 

Still, there is a dispute regarding the protective roles of the NLRP3 inflammasome in IBD. Its 

association with IBD has been suggested, with studies reporting upregulation of NLRP3 and IL-1β in 

patients with ulcerative colitis (UC) [25] and Crohn’s disease (CD) [26]. Additionally, the activity and 

severity of the disease was perceived with increased excretion of the NLRP3 inflammasome and its 

effectors, such as IL-1β, in the mucosa of IBD patients. Elevated inflammasome gene expression and 

an abundance of immature intestinal macrophages have also been noted [27]. A molecular switch 

role of the NLRP3, endorsing an inflammatory phenotype in intestinal immune cells via IL-1β. 

The progression of IBD is enhanced by the uncontrolled activation of the NLRP3 inflammasome 

and its key cytokines [18,28]. Mice genetically deficient in miR-223 exhibit significantly worsened 

experimental colitis, characterized by heightened immune infiltration of neutrophils and monocytes, 

hyperactivation of NLRP3, and increased IL-1β release. Conversely, nanoparticle-mediated delivery 

of miR-223 mimetics can mitigate NLRP3 activation, provide early intervention, regulate cytokine-

driven immune imbalances, and reduce the severity of experimental IBD [29]. 

The early stimulation of NLRP3 in intestinal epithelial cells limits pathogen colonization and 

averts additional inflammation of the intestine [30]. IL-1β and IL-18, produced through NLRP3 

inflammasome activation, play a protective role against colitis and colitis-associated tumorigenesis 

[20,31]. Research indicates that a deficiency in the NLRP3 inflammasome increases susceptibility to 
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experimental colitis in mice [21,31]. Furthermore, NLRP3 has a beneficial role in probiotic-centered 

treatment for colitis [32]. 

The conflicting findings regarding the role of NLRP3 in IBD may stem from variations in 

experimental protocols, available resources, differences in microbiota composition, and the genetic 

backgrounds of the mice used in the studies. The NLRP1 and NLRP3 inflammasome signaling 

pathways may regulate the immune mechanism of IBD in children by upregulating the expression of 

Caspase-1 and IL-1β. The study of Wang and Ma included 126 children with IBD: 32 children with 

Crohn’s disease, and 94 children with ulcerative colitis. They found significantly higher mRNA 

expression of NLRP1, NLRP3, Caspase-1, and IL-1β in CD or UC cases, which correlated with the 

severity of the disease. There was a significant positive correlation in the children with UC or CD 

between the mRNA expression levels of NLRP1, NLRP3, Caspase-1, and IL-1β with serum IgM and 

IgG levels. A positive correlation of the mRNA secretion of NLRP1 and NLRP3 inflammasomes with 

Caspase-1 and IL-1β was detected [33]. 

Genetic factors affect IBD by regulating the activation of inflammasomes; the CARD8 gene 

inhibits NLRP3 inflammasome assembly, interacts with NLRP3, and inhibits NLRP3 oligomerization 

caused by variant V44I that exacerbates colitis and Crohn’s disease [34]. 

Deficiency of the IL-10R gene inhibits NLRP3 inflammasome activation and inhibits expression 

of NLRP3 and IL-1β, which cause spontaneous colitis in mice and infant-onset IBD in humans/Mouse 

spontaneous colitis and human IBD [28]. Also, the deficiency of the receptor-interacting protein 

kinase 1 (RIPK1) gene inhibits NLRP3 inflammasome activation upon lipopolysaccharide 

stimulation, participating in human colitis [35]. 

5.2. NLRP3 Inflammasome in Gut–Lung Interaction 

Distinct connection concerning the pathology of IBD and pulmonary diseases. The use of 

advanced technology improved the accuracy of diagnosis of the link between gut and lung as 

microbiome sequencing, and modern imaging like high-resolution computed tomography. Mansi et 

al. reported that up to71%of children and adolescents with Crohn’s disease had abnormal bronchial 

hyperreactivity [36]. 

5.3. Celiac Disease 

Celiac disease is an autoimmune disorder characterized by chronic inflammation that essentially 

affects the small intestine and is caused by eating gluten-containing foods, in a study done by Al-

Assaf et al., they showed that gene expression of NLRP3 Inflammasome in the peripheral blood of 

Iraqi children with Celiac disease was down-regulated in the present samples, and it was 

accompanied by a decreased serum level of IL-1β [37]. 

6. NLRP3 Inflammasome and Gastrointestinal Tract Infection 

It has been declared that the NLRP3 inflammasome is activated by several pathogenic organisms 

that invade the gastrointestinal tract, bacteria such as Helicobacter pylori, Campylobacter jejuni, 

Yersinia enterocolitica, and Clostridium difficile infections. Also, it is prompted by viral as 

adenovirus; and enterovirus species [38,39] as well as protozoal infections such as Entamoeba 

histolytica and Giardia [ 40]. 

6.1. Infectious Enteritis and Colitis 

NLRP3 inflammasome also has an important role in infectious enteritis and colitis, and 

protection from intestinal pathogens. NLRP3 inflammasome induces the secretion of pro-

inflammatory cytokines and controls the majority of immune mechanisms necessary to resist 

infections, such as acidification of the phagosome [41]. Augmentation of inflammation of the intestine 

is due to the activation of the NLRP3 inflammasome and IL-1β. There is evidence that induction of 
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NLRP3 inflammasome damages the intestinal barrier via the prevention of goblet cell maturation 

[42]. 

The pathogens residing in the intestine can activate the NLRP3 inflammasome by several 

molecules, including Hemolysin A generated by Proteus mirabilis. The stimulation of NLRP3 by P. 

mirabilis plays a crucial role in exacerbating colitis.[43]. Toxin Clostridium difficile A and 

Clostridium difficile B toxin produced by Clostridium difficile [44], and Yersinia enterocolitis adhesin 

invasin postulate ‘‘signal I’’ for NLRP3 inflammasome activation, while the bacterial type three 

secretion system translocon constitutes ‘‘signal II’’that initiates IL-18 maturation and secretion [45]. 

Clostridium difficile infections are linked to antibiotic-associated diarrhea and pseudomembranous 

colitis, with toxins that trigger the Pyrin inflammasomes and subsequent elevation of IL-1b-

dependent tissue damage [46]. 

A study showed contradictory data on the protective role of NLRP3, as in the mice deficient in 

NLRP3 or mice receiving a pharmacological inhibitor of NLRP3, those mice had increased survival 

and amplified bacterial clearance compared with untreated mice due to decreased autophagy and 

increased phagocytosis by neutrophils [ 47]. The role of NLRP3 in Salmonella typhimurium infection 

is still intangible [48]. 

Ectopic colonization of Klebsiella aerogenes, activate the NLRP3 inflammasome in intestinal 

macrophages, which, caused periodontitis in mice through a robust release of IL-1b by macrophages 

[49]. The absence of NLRP3 or the inhibition of IL-1 eliminates the colitogenic effect of Klebsiella 

aerogenes in mice, highlighting the crucial role of the NLRP3–IL-1β axis in the development of oral 

commensal pathobiont-driven colitis [49]. 

Pathogen-induced inflammasome-mediated IL-1β secretion helps suppress pathogens by 

activating the host’s innate immune response, such as neutrophil recruitment through the production 

of adhesion molecules in endothelial cells. Some studies suggest that the NLRP3 inflammasome 

regulates the intestinal microbiota [20,21]. 

On the contrary, some studies report contradictory findings. They found that activation of the 

NLRP3 inflammasome in epithelial cells by G protein-coupled receptor signaling protects against 

Dextran sodium sulfate-induced colitis [50]. Mice lacking NLRP3 are more prone to Dextran sodium 

sulfate-induced colitis [20,21,31]. These studies observed that NLRP3 activation leads to IL-18 

secretion, which guards against colitis. IL-18 signaling helps maintain homeostasis in the commensal 

microbiota by inhibiting the growth of pathobionts [20]. This contradiction could be due to the 

variances in the gut microbiota among the different studies. The stimulation of the NLRP3 

inflammasome by precise pathobionts could play a critical role in either triggering or exacerbating 

intestinal inflammation. 

6.2. Helicobacter Pylori 

Helicobacter pylori (HP) is a damaging bacterium that is located in the gastric mucosa. The 

WHO classifies HP as a Group 1 carcinogen. [38]. The NLRP3 inflammasome and HP infection 

augment each other in an endless circle. The amount of NLRP3 and gasdermin D protein was 

considerably elevated in the stomach of HP patients. It was proven that during the initial phases of 

HP infection, the NLRP3 inflammasome is activated through the release of hsamiR-223-3p and IL-10 

[51]. HP also imparts a secondary signal mandatory for NLRP3 inflammasome activation, including 

K+ efflux and reactive oxygen species release, which control the increase in IL-1β secretion. Elevated 

levels of mature IL-1β during HP infection can contribute to the development of atrophic gastritis 

and cancer [52]. 

6.3. Protozoan Infections 

NLRP3 has also been involved in protozoan infections, as it was found critical in identifying the 

Entamoeba histolytica invasion and in escalating a vigorous inflammatory reaction. Giardia 

duodenalis is a frequent cause of diarrhea among children in developing countries. Manko-Prykhoda 

et al. stated that a new NLRP3-modulatory mechanism regulates the severity of enteric diseases 
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during co-infections with Giardia spp. and A/E enteropathogens; they reported a decrease in colitis, 

bloody soft stool, bacterial invasion, and weight loss in co-infected mice [40]. 

6.4. Viral 

The involvement of NLRP3 in the COVID-19 gastrointestinal affection was shown by a study by 

Masir and Shirvaliloo. NLRP3 comprises Caspase-1, IL-1β, and GSDMD production. The 

downstream effects of NLRP3 activation are triggered by the SARS-CoV-2 ORF3a, N, and/or E 

proteins.[53]. 

The NLRP3 inflammasome may be stimulated by several elements of SARS-CoV-2. The S protein 

is associated with angiotensin-converting enzyme 2, which leads to NLRP3 inflammasome activation 

[54]. Remarkably, the SARS-CoV-2 viral proteins Viroporin 3a and ORF8b were suggested to activate 

NLRP3, and genetic modification of these viral proteins was related to variation in the severity of 

clinical pictures [55]. 

MIS-C children have gastrointestinal symptoms, higher levels of markers of myocardial injury, 

elevated ferritin, and frequently manifest with shock. Furthermore, there is evidence of 

inflammasome over-activation in MIS-C with marked elevation of IL-6 and IL-18 [56]. 

7. Inflammasome and Neonatal Gastrointestinal Disorders 

Necrotizing Enterocolitis 

One of the emergencies in the NICU is necrotizing enterocolitis (NEC) [57]. NLRP3 

inflammasome plays a significant role in the pathogenesis of NEC. It has been assumed that the 

restraint of stimulation of NLRP3 could have protective consequences on NEC [58]. The 

inflammasome acts as a microbial sensor, and its activation by the commensal microbiota may be a 

factor in the pathophysiological outcomes of NEC.NLRP3 inflammasome activation was reported to 

be an important regulator in the development of NEC. Yin et al. 2020 found that NLRP3 

inflammasome and downstream inflammatory factors, such as IL-1β and IL-18, were increased in 

NEC human and mouse intestinal tissues. There was an elevation of NLRP3, pro-Caspase-1, and 

Caspase-1 p10 in the mice with NEC. In neonates, NLRP3 and Caspase-1 were increased in NEC, and 

they were expressed both in the epithelium and lamina propria. These data demonstrated that NLRP3 

inflammasome enzymatic protein caspase-1, as well as their downstream IL-1b and IL-18, were 

increased in NEC [59]. 

The intensified expression of NLRP3 in the hippocampus and cerebral cortex proved the role of 

NLRP3 inflammasome in the pathogenesis of NEC-associated brain injury. Also, high levels of 

caspase-1 and mature IL-1β were demonstrated in the brain of NEC animals [60]. IL-1β facilitates 

pro-inflammatory cytokine levels, stimulates microglia, and interrupts the blood-brain barrier, 

consequently participating in a diversity of neuroinflammatory diseases [58]. 

Zhu et al.’s study discloses a possible relation between the activation of NLRP3 inflammasome, 

intestinal and brain injury, and long-term intellectual dysfunction. They found a significant rise in 

the IL-1β levels of the intestine of the experimental NEC in mice, which is related to increased activity 

of the inflammasome NLRP3. IL-1β triggers damage to the intestinal mucosal barrier, leading to 

neutrophil recruitment to the damaged site and endorsing macrophage stimulation. They studied the 

effect of blockage of NLRP3 inflammasome activation to detect if it can ameliorate acute 

inflammatory injury, brain injury, and long-term cognitive impairment induced by necrotizing 

enterocolitis in mice. They showed that MCC950, which is a selective small molecule inhibitor of 

NLRP3, markedly reduced the overall mortality of the NEC mouse model, downregulated 

proinflammatory cytokine expression (mature IL-1β, IL-6, and TNF-α), and markedly improved the 

severity of histological damage in the intestines of NEC mice. MCC950 has a protective effect from 

NEC and NEC-induced acute brain damage, as well as their long-term cognitive impairment. It is a 

promising new therapeutic modality for infants suffering from NEC [60]. 
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8. Inflammasome and Hepatic Disorders 

Inflammasomes are extracted in the parenchymal and non-parenchymal cells of the liver in 

response to harmful activators. Inflammasomes are dynamic in the hepatocytes, liver sinusoidal 

endothelial cells, hepatic stellate cells, and macrophages and are involved in the pathogenesis of acute 

liver injury, chronic liver diseases with augmented gut permeability, infectious diseases of the liver, 

including hepatitis C virus infection, and Schistosomiasis. It is also associated with drug-induced 

liver injury as acetaminophen, ischemia/reperfusion, or endotoxin. 

8.1. Viral Hepatitis 

Viral hepatitis is one of the most common infections associated with hepatic disorders in the 

pediatric age group. Hepatitis B virus (HBV) infection in infants and children is often associated with 

few or no symptoms but poses a high risk of developing into a chronic condition [61]. The hepatic 

concentration of NLRP3, apoptosis-associated speck-like CARD-domain containing protein, and IL-

1b from chronic hepatitis B patients was associated with HBV-DNA intensity [62]. NLRP3, IL-18, IL-

1β, and caspase-1 were significantly increased in hepatic tissues of patients with HBV-associated 

acute-on-chronic liver dysfunction. Likewise, hepatitis B core antigen was found to induce the 

expression of NLRP3 inflammasome and IL-1β [63]. Therefore, persistent infection with HBV triggers 

the NLRP3 signaling pathway, with afterward damage to hepatic tissues by the expression of 

cytokines such as IL-1β and IL-18. Patients who suffered from chronic hepatitis showed high values 

of IL-1β. Following Hepatitis C infection, apoptosis-associated speck-like protein containing a 

caspase (ASC) interacts with NLRP3 and dissociates from Golgi-resident protein immunity-related 

GTPase M, leading to Golgi breakup. This mechanism enhances the multiplication of HCV, which 

promotes hepatic chronic inflammation [64]. 

Also, the elements of the Hepatitis E virus strongly activate NLRP3 inflammasome in primary 

macrophages and macrophage cell lines. Remarkably, inflammasome activation counteracts 

interferon reaction to enable HEV reproduction in macrophages [65]. Future approaches to restrain 

the NLRP3 inflammasome or its inflammatory cytokines could offer treatment to alleviate liver 

inflammation alongside antiviral treatments. 

9. Pharmacological Inhibitors for NLRP3 Inflammasome 

Pharmacological inhibitors that target the NLRP3 inflammasome may be a better alternative for 

the treatment of NLRP3-associated diseases [66]. NLRP3 inflammasome can be inhibited through 

direct and indirect inhibitors [67] .Inhibition of NLRP3-driven inflammation can be achieved directly 

or indirectly, through targeting signaling pathways, such as transcription and oligomerization, 

inhibition, or Gasdermin D cleavage inhibition. 

Future research must benefit from new data regarding the structure of NLRP3 and develop 

direct inhibitors with better specificity and effectiveness. The nanobodies are recently being studied 

as therapeutic drugs; they have high specificity, stability, and low toxicity [68]. Moreover, there are 

indirect inhibitors for the inflammasome NLRP3, such as Glyburide, 16673-34-0, JC124, FC11A-2. 

Also, there are inhibitors for the constituents of NLRP3 inflammasome that include Parthenolide, VX-

740, and VX-765, Bay 11-7082, and β-Hydroxybutyrate (BHB). Additionally, there are direct inhibitors 

such as A diaryl sulfonylurea-containing compound termed MCC950, 3,4-Methylenedioxy-b-

nitrostyrene, CY-09, OLT1177, Tranilast, and Oridonin. 

Still, none of these drugs is approved by the Food and Drug Administration or other agencies. 

However, IL-1β inhibitors could be utilized in clinical trials. More research is needed to develop 

suitable inhibitors with better pharmacokinetic properties that can reach the specific organs with no 

side effects, and be more cost-effective [66,69]. 

10. The Future Direction 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 13 August 2025 doi:10.20944/preprints202508.0951.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202508.0951.v1
http://creativecommons.org/licenses/by/4.0/


 9 of 13 

 

The NLRP3 inflammasome participated in multiple gastrointestinal and hepatic diseases among 

pediatric age group. However, exclusive research is in the initial phase. Future studies to elucidate 

NLRP3 inflammasome protective and or pathogenic role in intestinal disorders are needed. 

Future studies may reveal what is better: direct inhibition or indirect inhibition of the NLRP3 

inflammasome. More extensive research is needed for the role of the anti-inflammatory effect of BHB 

in inhibiting the NLRP3 inflammasome and subsequent management of the NLRP3-mediated 

inflammatory diseases. The relation to gut probiotics is also still not well clarified. 

The NLRP3/caspase-1/IL-1β/IL-18 axis is a good target for treating inflammasome-related 

diseases; a potential study of this axis inhibitors, bioavailability, effectiveness, and safety may show 

the possibility of their therapeutic impact [69]. 

Precise information is required regarding the mode of action of the inflammasome inhibitors, 

such as the synthetic small molecules, phytochemicals, organic compounds, and probiotics, e.g., as a 

therapeutic alternative for IBS management. [70]. 

Moreover, prospective research related to BHB to confirm its effect in inhibiting NLRP3 

inflammasome activation and regulating intestinal pro-inflammatory Th17 cells could be beneficial 

[50]. Pursuing NLRP3 using gene editing techniques, such as exosomes and miRNA may present 

some concepts for future direction [68]. 

11. Conclusion 

This article consolidates previously dispersed research into a cohesive and comprehensive 

review. The significance of NLRP3 in pediatric gastrointestinal diseases is gaining increasing 

attention. Inflammasomes are important controllers of the innate and adaptive immunity. Findings 

from this review emphasize the essential role of NLRP3 in preserving the balance of gut microbiota 

and in modulating the immune function of the intestinal mucosa. 

The NLRP3 inflammasome is stimulated by a variety of stimuli [67]. 

The activation of the NLRP3 protein engages the ASC protein, which recruits the procaspase-1, 

leading to initiation, maturation, and secretion of inflammatory cytokines and pyroptosis [70]. 

It is improper to define the NLRP3 inflammasome as a protective or injurious cause for various 

diseases, including diabetes, atherosclerosis, metabolic syndrome, cardiovascular diseases, 

neurodegenerative diseases, and gastrointestinal disorders such as IBD. Current studies have 

revealed various inhibitors of the NLRP3 inflammasome pathway using animal models, either 

through direct inhibition of the NLRP3 protein or other components and products of the 

inflammasome. 

References 

1. Martinon, F.; Burns, K., Tschopp J. The inflammasome: A molecular platform triggering activation of 

inflammatory caspases and processing of proIL-beta. Mol. Cell 2002; 10(2): 417–426. DOI: 10.1016/s1097-

2765(02)00599-3 

2. Watanabe D., Guo Y., Kamada N. Interaction between the inflammasome and commensal microorganisms 

in gastrointestinal health and disease. EMBO Mol Med 2021; 13(12) :e13452.doi: 10.15252/emmm.202013452. 

3. Zahid A., Li B., Kombe A.J.K., Jin T., Tao J. Pharmacological Inhibitors of the NLRP3 Inflammasome. Front. 

Immunol 2019;10: 2538. https://doi.org/10.3389/fimmu.2019.02538 

4. Fields J. K., Günther S., Sundberg E. J. Structural Basis of IL-1 Family Cytokine Signaling. Frontiers in 

immunology 2019; 10: 1412. https://doi.org/10.3389/fimmu.2019.01412 

5. Hafner-Bratkovič I., Sušjan P., Lainšček D., Tapia-Abellán A., Cerović K., Kadunc L., Angosto-Bazarra D., 

Pelegrin P., Jerala R. NLRP3 lacking the leucine-rich repeat domain can be fully activated via the canonical 

inflammasome pathway. Nature communications 2018; 9(1): 5182. https://doi.org/10.1038/s41467-018-

07573-4 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 13 August 2025 doi:10.20944/preprints202508.0951.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.3389/fimmu.2019.02538
https://doi.org/10.3389/fimmu.2019.01412
https://doi.org/10.1038/s41467-018-07573-4
https://doi.org/10.1038/s41467-018-07573-4
https://doi.org/10.20944/preprints202508.0951.v1
http://creativecommons.org/licenses/by/4.0/


 10 of 13 

 

6. Song Y., Zhao Y., Ma Y., Wang Z., Rong L., Wang B., Zhang, N.. Biological functions of NLRP3 

inflammasome: A therapeutic target in inflammatory bowel disease. Cytokine & growth factor reviews 

2021; 60: 61–75. https://doi.org/10.1016/j.cytogfr.2021.03.003 

7. He, Y., Hara, H., & Núñez, G. (2016). Mechanism and Regulation of NLRP3 Inflammasome Activation. 

Trends in biochemical sciences 2016; 41(12), 1012–1021. https://doi.org/10.1016/j.tibs.2016.09.002 

8. Ding J., Shao F. (2017). SnapShot: The Noncanonical Inflammasome. Cell 2017; 168(3): 544–544.e1. 

https://doi.org/10.1016/j.cell.2017.01.008 

9. Kelley N, Jeltema D, Duan Y, He Y. The NLRP3 Inflammasome: An Overview of Mechanisms of Activation 

and Regulation. Int J Mol Sci. 2019; 20(13):3328. doi: 10.3390/ijms20133328. 

10. Filardy A.A., He J, Bennink J., Yewdell J., Kelsall B.L. Posttranscriptional control of NLRP3 inflammasome 

activation in colonic macrophages.Mucosal Immunol 2016; 9(4): 850 – 858.doi: 10.1038/mi.2015.109. 

11. Hoffman H.M., Wanderer A.A. Inflammasome and IL-1beta-mediated disorders. Curr Allergy Asthma 

Rep. 2010;10(4):229-235. doi:10.1007/s11882-010-0109-z 

12. Mohamed H.I., ELMeneza S.A., El-Bagoury IMS. The role of nod-like receptor family pyrin domain-

containing 3 (NLRP3) inflammasome in the diagnosis of late-onset neonatal sepsis. J Neonatal Perinatal 

Med. 2022;15(4):787-793. doi:10.3233/NPM-210909 

13. Hanaei S, Sadr M, Rezaei A, Shahkarami S, Ebrahimi Daryani N, Bidoki AZ, Rezaei N. Association of 

NLRP3 single nucleotide polymorphisms with ulcerative colitis: A case-control study. Clin Res Hepatol 

Gastroenterol. 2018;42(3):269-275. doi:10.1016/j.clinre.2017.09.003 

14. Zhao, C., Zhao W. NLRP3 Inflammasome—A Key Player in Antiviral Responses. Front. Immunol. 2020; 

11: 211. https://doi.org/10.3389/fimmu.2020.00211 

15. Pierantonelli I., Rychlicki C., Agostinelli L., Giordano D.M., Gaggini M.,Fraumene C., et al.Lack of NLRP3-

inflammasome leads to gut-liver axis derangement, gut dysbiosis and a worsened phenotype in a mouse 

model of NAFLD. Sci Rep 2017; 7(1):12200. doi: 10.1038/s41598-017-11744-6 

16. Ding, J.,Wang, K., Liu,W., She, Y., Sun, Q., Shi, J., Sun, H.,Wang, D. C., Shao, F. Pore-forming activity and 

structural autoinhibition of the gasdermin family. Nature 2016;535(7610):111-116. doi:10.1038/nature18590 

17. Chiang, H. Y., Lu, H. H., Sudhakar, J.N., Chen, Y. W., Shih, N. S., Weng, Y. T., Shui, J. W. IL-22 initiates an 

IL-18-dependent epithelial response circuit to enforce intestinal host defence. Nat. Commun. 

2022;13(1):874. doi:10.1038/s41467-022-28478-3 

18. Liu L., Dong Y., Ye M., Jin S., Yang J., E Joosse M. et al. The Pathogenic Role of NLRP3 Inflammasome 

Activation in Inflammatory Bowel Diseases of Both Mice and Humans. J Crohns Colitis. 2017;11(6):737-750. 

doi:10.1093/ecco-jcc/jjw219. 

19. Ip W.K.E., Hoshi N., Shouval D.S., Snapper S., Medzhitov R. Anti-inflammatory effect of IL-10 mediated 

by metabolic reprogramming of macrophages. Science. 2017;356(6337):513-519. doi:10.1126/science.aal3535 

20. Zaki M.H., Boyd K.L., Vogel P., Kastan M.B., Lamkanfi M., Kanneganti T.D. The NLRP3 inflammasome 

protects against loss of epithelial integrity and mortality during experimental colitis. Immunity. 

2010;32(3):379-391. doi:10.1016/j.immuni.2010.03.003 

21. Hirota S.A., Ng J., Lueng A., Khajah M., Parhar K., Li Y., Lam V., et al. NLRP3 inflammasome plays a key 

role in the regulation of intestinal homeostasis. Inflamm Bowel Dis. 2011;17(6):1359-1372. 

doi:10.1002/ibd.21478 

22. Zaki M.H., Lamkanfi M., Kanneganti T.D. The Nlrp3 inflammasome: contributions to intestinal 

homeostasis. Trends Immunol. 2011;32(4):171-179. doi:10.1016/j.it.2011.02.002. 

23. Qiang R., Li Y., Dai X. and Lv W. NLRP3 inflammasome in digestive diseases: From mechanism to therapy. 

Front. Immunol.2022; 13:978190. doi: 10.3389/fimmu.2022.978190 

24. Abramson O., Durant M., Mow W., Finley A.,Kodali P., Wong A. , et al. Incidence, prevalence, and time 

trends of pediatric inflammatory bowel disease in Northern California, 1996 to 2006. J Pediatr. 

2010;157(2):233–239. e1. doi:10.1016/j.jpeds.2010.02.024. 

25. Ranson N., Veldhuis M., Mitchell B., Fanning S., Cook A.L., Kunde D. Eri R. NLRP3-Dependent and -

Independent Processing of Interleukin (IL)-1β in Active Ulcerative Colitis. International Journal of 

Molecular Sciences. 2019; 20(1):57.https://doi.org/10.3390/ijms20010057 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 13 August 2025 doi:10.20944/preprints202508.0951.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.1016/j.cytogfr.2021.03.003
https://doi.org/10.1016/j.tibs.2016.09.002
https://doi.org/10.1016/j.cell.2017.01.008
https://doi.org/10.3389/fimmu.2020.00211
https://doi.org/10.20944/preprints202508.0951.v1
http://creativecommons.org/licenses/by/4.0/


 11 of 13 

 

26. Zhang G., Chen H., Guo Y., Zhang W., Jiang Q., Zhang S., et al. Activation of platelet NLRP3 inflammasome 

in crohn’s disease. Front Pharmacol 2021; 12:705325. doi: 10.3389/fphar.2021.705325. 

27. Gorreja F, Caer C, Rush STA, Forsskal SK, Hartlova A, Magnusson MK, et al. MEFV and NLRP3 

inflammasome expression is attributed to immature macrophages and correlates with serum inflammatory 

proteins in Crohn,s disease patients. Inflammation 2022; 45(4):1631–1650. doi: 10.1007/s10753-022-01647-8 

28. Lv Q., Xing Y., Liu J., Dong D., Liu Y., Qiao H., et al. Lonicerin targets EZH2 to alleviate ulcerative colitis 

by autophagy-mediated NLRP3 inflammasome inactivation. Acta Pharm Sin B 2021; 11(9):2880–2899. doi: 

10.1016/ j.apsb.2021.03.011 

29. Neudecker V., Haneklaus M., Jensen O., Khailova L., Masterson J.C., Tye H, et al. Myeloid-derived miR-

223 regulates intestinal inflammation via repression of the NLRP3 inflammasome. J Exp Med 2017; 214 

(6):1737–1752. doi: 10.1084/jem.20160462. 

30. Song-Zhao G.X., Srinivasan N., Pott J., Baban D., Frankel G., Maloy K.J. Nlrp3 activation in the intestinal 

epithelium protects against a mucosal pathogen. Mucosal Immunol 2014; 7(4):763–774. doi: 

10.1038/mi.2013.94 

31. Allen I.C., TeKippe E.M., Woodford R.M., Uronis J.M., Holl E.K., Rogers A.B., et al. The NLRP3 

inflammasome functions as a negative regulator of tumorigenesis during colitis-associated cancer. J Exp 

Med 2010; 207(5):1045–1056. doi: 10.1084/jem.20100050 

32. Qu S, Fan L, Qi Y, Xu C, Hu Y, Chen S, et al. Akkermansia muciniphila alleviates dextran sulfate sodium 

(DSS)-induced acute colitis by NLRP3 activation. Microbiol Spectr 2021; 9(2): e0073021. doi: 

10.1128/Spectrum.00730-21 

33. Wang H., Ma Y.C. Role of NLRP1 and NLRP3 inflammasome signaling pathways in the immune 

mechanism of inflammatory bowel disease in children. Zhongguo Dang Dai Er Ke Za Zhi. 2020;22(8):854-

859. doi:10.7499/j.issn.1008-8830.2003097 

34. Mao L., Kitani A., Similuk M., Fuss I.J.,Strober W. Loss-of-function CARD8 mutation causes NLRP3 

inflammasome activation and Crohn’s disease. J Clin Invest. 2018;128(5):1793-1806. doi:10.1172/JCI98642. 

35. Li Y., Fuhrer M., Bahrami E., Socha P., Klaudel-Dreszler M., Bouzidi A., Liu Y., Lehle A.S., Magg T., 

Hollizeck S., et al. Human RIPK1 deficiency causes combined immunodeficiency and inflammatory bowel 

diseases. Proc. Natl. Acad. Sci. USA 2019;116 (3):970-975. doi:10.1073/pnas.1813582116. 

36. Mansi A., Cucchiara S., Greco L.,Sarnelli P.,Pisanti C.,Franco M.T.. Bronchial hyperresponsiveness in 

children and adolescents with Crohn’s disease. AmJ Respir Crit Care Med. 2000;161(3 Pt 1):1051-1054. 

doi:10.1164/ajrccm.161.3.9906013. 

37. Al-Assaf A. I. S., Ali, H. M., and Ad’hiah, A. H. Gene Expression of NLRP3 Inflammasome in Celiac Disease 

of Iraqi Children. Ibn AL-Haitham Journal For Pure and Applied Sciences, 2021; 2021 (IHICPAS): 15–22. 

https://doi.org/10.30526/2021.IHICPAS.2645 

38. Robinson K., Atherton J.C. The Spectrum of Helicobacter-Mediated Diseases. Annu Rev Pathol. 

2021;16:123-144. doi:10.1146/annurev-pathol-032520-024949 

39. Li Z., Wang H., Chen Y., Niu J., Guo Q., Leng Q., et al. Interleukin-18 protects mice from enterovirus 71 

infection. Cytokine 2017; 96:132–137. doi: 10.1016/j.cyto.2017.04.002 

40. Manko-Prykhoda A., Allain T, Motta J.P., Cotton J.A., Feener T., Oyeyemi A.,Bindra S., Vallance B.A., 

Wallace J.L., Beck P., Buret A.G. Giardia spp. promote the production of antimicrobial peptides and 

attenuate disease severity induced by attaching and effacing enteropathogens via the induction of the 

NLRP3 inflammasome. International Journal for Parasitology 2020; 50 ( 4) :263-275. 

https://doi.org/10.1016/j.ijpara.2019.12.011 

41. Sokolovska A., Becker C.E., Ip W.K., Rathinam V.A.K., Brudner, M.,Paquette N, et al. Activation of caspase-

1 by the NLRP3 inflammasome regulates the NADPH oxidase NOX2 to control phagosome function. Nat 

Immunol. 2013;14(6):543-553. doi:10.1038/ni.2595 

42. Nowarski R., Jackson R., Gagliani N., de Zoete M., Palm N., Bailis W., Low J.,Harman C., Graham M., 

Elinav E ., Flavell R.A. . Epithelial IL-18 Equilibrium Controls Barrier Function in Colitis. Cell. 

2015;163(6):1444-1456. doi:10.1016/j.cell.2015.10.072 

43. Seo S.U. , Kamada N. ,Muñoz-Planillo R. , Kim Y. G., Kim D., Koizumi Y.,Hasegawa M., Himpsl S.D., 

Browne H.P. , Lawley T.D. , Mobley H.L. T, Inohara N. ,Núñez G. Distinct commensals induce interleukin-

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 13 August 2025 doi:10.20944/preprints202508.0951.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.30526/2021.IHICPAS.2645
https://doi.org/10.1016/j.ijpara.2019.12.011
https://doi.org/10.20944/preprints202508.0951.v1
http://creativecommons.org/licenses/by/4.0/


 12 of 13 

 

1b via NLRP3 inflammasome in inflammatory monocytes to promote intestinal inflammation in response 

to injury. Immunity. 2015;42(4):744-755. doi:10.1016/j.immuni.2015.03.004 

44. Ng J., Hirota S.A., Gross O., Li Y. , Ulke-Lemee A., Potentier M.S., Schenck L.P. , Vilaysane A., Seamone 

M.E., Feng H., Armstrong G.D., Tschopp J , Macdonald J. A., Muruve D.A., Beck P.L. Clostridium difficile 

toxin-induced inflammation and intestinal injury are mediated by the inflammasome. Gastroenterology 

2010;139(2):542-552.e5523. doi:10.1053/j.gastro.2010.04.005 

45. Thinwa J., Segovia J.A., Bose S., Dube P.H. Integrin-mediated first signal for inflammasome activation in 

intestinal epithelial cells. J Immunol. 2014;193(3):1373-1382. doi:10.4049/jimmunol.1400145 

46. Man S.M. Inflammasomes in the gastrointestinal tract: infection, cancer and gut microbiota homeostasis. 

Nat Rev Gastroenterol Hepatol. 2018; 15(12):721–37.doi: 10.1038/s41575-018-0054-1 

47. Jin L, Batra S, Jeyaseelan S. Deletion of Nlrp3 Augments survival during polymicrobial sepsis by decreasing 

autophagy and enhancing phagocytosis. J Immunol. 2017;198(3):1253-1262. doi:10.4049/jimmunol.1601745 

48. De Jong H.K., Koh G.C., van Lieshout M.H, Roelofs J.J. , van Dissel J .T., van der Poll T., and Wiersinga 

W.J.. Limited role for ASC and NLRP3 during in vivo Salmonella Typhimurium infection. BMC 

immunology 2014; 15 (1 ) : 1-11. https://doi.org/10.1186/s12865-014-0030-7 

49. Kitamoto S., Nagao-Kitamoto H., Jiao Y., Gillilland M.G., Hayashi A., Imai J, Sugihara K., Miyoshi M., 

Brazil J.C., Kuffa P. et al. The Intermucosal Connection between the Mouth and Gut in Commensal 

Pathobiont-Driven Colitis. Cell. 2020;182(2):447-462.e14. doi:10.1016/j.cell.2020.05.048 

50. Macia L, Tan J, Vieira AT, Leach K, Stanley D, Luong S, Maruya M, Ian McKenzie C, Hijikata A, Wong C 

et al . Metabolite-sensing receptors GPR43 and GPR109A facilitate dietary fibre-induced gut homeostasis 

through regulation of the inflammasome. Nat Commun 2015; 6:6734. https://doi.org/10.1038/ncomms7734 

51. Pachathundikandi S.K., Backert S. Helicobacter pylori controls NLRP3 expression by regulating hsa-miR-

223-3p and IL-10 in cultured and primary human immune cells. Innate Immun 2018; 24(1):11–23. doi: 

10.1177/ 1753425917738043 

52. Pachathundikandi SK, Blaser N, Bruns H, Backert S. Helicobacter pylori avoids the critical activation of 

NLRP3 inflammasome-mediated production of oncogenic mature IL-1beta in human immune cells. 

Cancers (Basel) 2020; 12 (4):803. doi: 10.3390/cancers12040803 

53. Masir M.N., Shirvaliloo M. Symptomatology and microbiology of the gastrointestinal tract in post-COVID 

conditions. JGH Open 2022; 6: 667–676. doi:10.1002/jgh3.12811 

54. Zhou S, Lv P, Li M, et al. SARS-CoV-2 E protein: Pathogenesis and potential therapeutic development. 

Biomed Pharmacother. 2023;159:114242. doi:10.1016/j.biopha.2023.114242 

55. Freeman T.L., Swartz T.H. Targeting the NLRP3 inflammasome in Severe COVID-19. Front Immunol 2020; 

11:1518. https://doi.org/10.3389/fimmu.2020.01518 

56. Nakra N.A., Blumberg D.A., Herrera-Guerra A., Lakshminrusimha S. Multi-System Inflammatory 

Syndrome in Children (MIS-C) Following SARS-CoV-2 Infection: Review of Clinical Presentation, 

Hypothetical Pathogenesis, and Proposed Management. Children (Basel). 2020;7(7):69. 

doi:10.3390/children7070069 

57. ELMeneza S.A., Arafat N.M., El-Bagoury I.M., Gaber A. Inter-Alpha Inhibitor Proteins as a Predictor of 

Necrotizing Enterocolitis in Newborn Infants. General Reanimatology. 2023;19(2):33-39 

https://doi.org/10.15360/1813-9779-2023-2-2304 

58. Zhen Y., Zhang H. NLRP3 inflammasome and inflammatory bowel disease. Front Immunol. 2019;10:276. 

https://doi.org/10.3389/fimmu.2019.00276 

59. Yin Y., Wang J., Zhao X., Wu X., Zou H., Qin Z., Cao J. Overexpressed FOXO3 improves inflammatory 

status in mice by affecting NLRP3-mediated cell coronation in necrotizing colitis mice. Biomed. 

Pharmacother. 2020; 125:109867. 

60. doi: 10.1016/j.biopha.2020;125:109867 

61. Zhu F., Wang L., Gong Z., Wang Y., Gao Y., Cai W., Wu J. Blockage of NLRP3 inflammasome activation 

ameliorates acute inflammatory injury and long-term cognitive impairment induced by necrotizing 

enterocolitis in mice. Journal of Neuroinflammation 2021; 18(1):66.https://doi.org/10.1186/s12974-021-

02111-4 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 13 August 2025 doi:10.20944/preprints202508.0951.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.1186/s12865-014-0030-7
https://doi.org/10.1038/ncomms7734
https://doi.org/10.3389/fimmu.2020.01518
https://doi.org/10.15360/1813-9779-2023-2-2304
https://doi.org/10.3389/fimmu.2019.00276
https://doi.org/10.1186/s12974-021-02111-4
https://doi.org/10.1186/s12974-021-02111-4
https://doi.org/10.20944/preprints202508.0951.v1
http://creativecommons.org/licenses/by/4.0/


 13 of 13 

 

62. Lin C.L., Kao J.H. Hepatitis B: Immunization and Impact on Natural History and Cancer Incidence. 

Gastroenterol Clin North Am. 2020;49(2):201-214. doi:10.1016/j.gtc.2020.01.010 

63. Qiang R., Li Y., Dai X., Lv W. NLRP3 inflammasome in digestive diseases: From mechanism to therapy. 

Front Immunol. 2022; 13:978190. doi:10.3389/fimmu.2022.978190 

64. Ding X., Lei Q., Li T., Li L., Qin B. Hepatitis b core antigen can regulate NLRP3 inflammasome pathway in 

HepG2 cells. J Med Virol 2019; 91(8):1528–1536. doi:10.1002/jmv.25490 

65. Daussy C.F., Monard S.C., Guy C., Muñoz-González S., Chazal M., Anthonsen M.W., et al. The 

inflammasome components NLRP3 and ASC act in concert with IRGM to rearrange the golgi apparatus 

during hepatitis c virus infection. J Virol (2021) 95(3): e00826–20. doi: 10.1128/JVI.00826-20 

66. Li Y., Yu P., Kessler A.L., Shu J., Liu X., Liang Z., et al. Hepatitis e virus infection activates NOD-like 

receptor family pyrin domain-containing 3 inflammasome antagonizing interferon response but 

therapeutically targetable. Hepatology. 2022;75(1):196-212. doi:10.1002/hep.32114 

67. Zahid A., Li B., Kombe AJK., Jin T and Tao J. Pharmacological Inhibitors of the NLRP3 Inflammasome. 

Front. Immunol. 2019; 10:2538. doi: 10.3389/fimmu.2019.02538 

68. Zhang H, Gao J, Tang Y, Jin T, Tao J. Inflammasomes cross-talk with lymphocytes to connect the innate 

and adaptive immune response. J Adv Res. 2023 Dec;54:181-193. doi: 10.1016/j.jare.2023.01.012. Epub 2023 

Jan 18. PMID: 36681114; PMCID: PMC10703620. 

69. Salvador J.P., Vilaplana L., Marco M.P. Nanobody: outstanding features for diagnostic and therapeutic 

applications. Anal Bioanal Chem. 2019; 411(9) :1703–1713. doi: 10.1007/s00216-019-01633-4 

70. Wang, H., Ma, L., Su, W., Liu, Y., Xie, N., & Liu, J. NLRP3 inflammasome in health and disease (Review). 

International Journal of Molecular Medicine. 2025 ; 55, 48. https://doi.org/10.3892/ijmm.2025.5489 

71. Kasti, A.; Katsas, K.; Nikolaki, M.D.; Triantafyllou, K. The Role and the Regulation of NLRP3 

Inflammasome in Irritable Bowel Syndrome: A Narrative Review. Microorganisms 2025, 13, 171. 

https://doi.org/10.3390/microorganisms13010171 

72. Zheng D., Liwinski T. , Elinav E. Inflammasome activation and regulation: toward a better understanding 

of complex mechanisms. Cell Discov . 2020; 6, 36 -https://doi.org/10.1038/s41421-020-0167-x 

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those 

of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) 

disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or 

products referred to in the content. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 13 August 2025 doi:10.20944/preprints202508.0951.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.3892/ijmm.2025.5489
https://doi.org/10.3390/microorganisms13010171
https://doi.org/10.20944/preprints202508.0951.v1
http://creativecommons.org/licenses/by/4.0/

