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Abstract: 

The family of interleukin (IL)-1 includes IL-18. The fact that both IL-1B 

and IL-18 need intracellular cysteine proteolytic caspase-1 for any 

biological activity indicates their intimate relationship. Some 

autoimmune illnesses are believed to be partially caused by IL-18. 

Interferon-G (IFN-G) is thought to be elevated in a number of conditions, 

such as Crohn's disorder, the skin condition, arthritis of the joints, graft 

vs host illness, lupus erythematosus systemic, and stimulation of 

macrophages syndrome. Moreover, it appears that IL-18 may be 

involved in ischemia, which includes acute kidney injury in humans. The 

role of IL-18 is demonstrated by animal models of hepatitis, graft versus 

target infection, plaque accumulation, and lupus erythema. Remarkably, 

inflammatory mediator 18 plays a part in hunger regulation and the 

ensuing development of obesity. It has been demonstrated that IL-18-

binding proteins, a natural and selective antagonist of IL-18, in is safe for 

use in human patients and neutralizes IL-18 activity. Capsase-1 

inhibitors, human monoclonal antibodies against IL-18, which 

permeable IL-18 receptors, as well as anti-IL-18 receptors polyclonal 

antibodies are further potential treatments for lowering IL-18 activity. 

Keywords: Systemic lupus erythematosus (SLE), dermatitis, rheumatic 
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INTRODUCTION 

In 1989, interleukin-18, also known as IL-18, is 

isolated from endotoxins was used  for sera of mice 

treated and was initially identified as an interferon-

gamma-inducing factor. Propionibacterium acnes, 

which has a predisposition toward activating the 

reticuloendothelial system, particularly the liver's 

Kupffer cells, was administered to the mice prior to 

treatment. Many concluded that IL-12 was this 

serum factor. The nomenclature was altered to IL-18 

when "the interferon-g inducing factor" was 

molecularly cloned and purified from mice livers in 

1995 (1). The profession was shocked to learn that 

this recently identified cytokine was connected to I, 

namely IL-1β. Similar to IL-1 beta, inflammatory 

mediator 18 begins as an inactive precursor and 

persists as a cytoplasmic cytokine in the absence of 

the signal peptide. There is a significant degree of 

fundamental similarity between the IL-18 and IL-37 

precursors in their tertiary structures, and there 

appears to be a relationship between the two genes 

based on their intron-exon boundaries. Many papers 

have since been published [reviewed in Ref. [2–4)]. 

The first reference to in vitro inhibition by antibody 

against native IL-18 or research on IL-18 deficient 

mouse models to demonstrate its role in inducing 

inflammation and immunological responses 

occurred in 1995. However, IL-18's biology is not 

the similar to IL-1 beta, There are several distinct 

differences between inflammatory mediator 18 and 

IL-1 beta. The first is that normal human and mouse 

blood mononuclear cells as well as hematopoietic 

cells do not express the IL-1β gene, and there is no 

proof that the precursor of IL-1β is constitutively 

present in epithelial tissues. In addition, the 

peritoneal macrophages along with disease-free 

mouse spleen possess the IL-18 precursor (5). 

Nearly all epithelial cells, including keratinocytes, 

are included in the IL-18 precursor. In this respect, 

inflammatory mediator 18 is quite similar to IL-

1alpha and the IL-33. One of the eleven endogenous 

mediators within the inflammatory mediator-1 

family is interleukin 18. which are used to stimulate 

the immune system's innate mechanism [6, 7]. Both 
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acquired and innate immunity are triggered by 

Interleukin-18. B cells, DCs, NK cells, NKT cells, 

Helper T-Cell even macrophages, along with 

nonpolarized T cells can be influenced by it to create 

interferon gamma (IFN-g) when IL-12 is present. 

Via NK, which is CD4+ NKT cells, it produces 

types 2 T-helper cells (Th2) cytokines in 

conjunction with IL-2, as well as committed Th1 

cells when IL-12 is not present. IL-4 as its & 

inflammatory mediator 13 synthesis by basophils & 

mast cell precursors is based on their connection 

with IL-3 [8.9]. This surrounding cytokine indicates 

that IL-18 exhibits pleiotropism. This demonstrates 

its important pathophysiological role in both health 

and illness [10]. Due of its influence on 

immunological responses, including natural and 

artificial, IL-18 is linked to several inflammatory 

and autoimmune diseases [11]. Dermatology [12], a 

form of lupus erythematosus (SLE) [13,14], elevated 

blood pressure, chronic renal disease [15], those 

with multiple sclerosis (MS) patients [16,17], along 

with coronavirus disorder 2019 (COVID-19) 

[18,19] are often associated with higher interleukin-

18 concentrations. Caspase-1 levels are also 

correlated with this parameter [20]. Destructive 

insulitis and A model involving mice of autoimmune 

diabetes showed a strong correlation between IL-18 

and mRNA, or messenger RNA, expression, most 

likely as a result of IFN-g release [21,22]. It has been 

demonstrated that IL-18-/-NOD mice had a 

decreased interaction with cells from the islet than 

their NOD wild-type counterparts [23]. The finding 

that IL18-/-mice in a collagen-induced arthritis 

model had improved disease outcomes further 

supports the significance of IL-18 in autoimmune 

disorders [24]. Additionally, experimental 

autoimmune myasthenia gravis, also known as 

(EAMG) [27] and experimental autoimmune brain 

disease [25,26] do not develop in IL18-/-mice. One 

of the possible explanations is that pregnant women 

who experience repeated miscarriages exhibit 

almost four times greater levels of IL-18 expression, 

according to gene expression research [28]. 

Features of interleukin -18  

Inflammatory mediator 18 and further associated 

cytokines: 

Prior to its designation as IL-18, this responder was 

initially termed "IFNg-inducing factor" [29] because 

it can cause CD3-stimulated cells of Th1 to secrete 

IFNg in the context of liver toxicity. The definition 

then became specific after purification using the 

mouse cells of the liver that were exposed to 

lipopolysaccharides (LPS) along with a strain of Pro 

acnes; thus yielding IL18 [30,31]. It was initially 

assumed that IL-12 was the cytokine responsible for 

liver toxicity via induction of IFNg secretion, and 

then it was discovered that liver toxicity was stopped 

by an antibody to IL-18. Subsequent analysis 

revealed that animals primed with LPS but lacking 

IL-18 did not experience liver injury [32, 33]. The 

Toll/IL-1 receptor (TIR) subcellular domain and 

external immunoglobulin domain are present in the 

receptor of members of the IL-1 family. A second 

receptors subunit is recruited when the ligand 

attaches to the proper receptor. Myeloid forms 

differentiating factor 88 (Myd88) messengers, 

TNFR-associated factors 6 (TRAF6), IL-1R-

associated kinases 4 (IRAK4), along with additional 

signaling molecules can be recruited thanks to the 

resultant receptor heterodimer and the alignment of 

both TIR domains. Usually, this kind of interaction 

activates the MAPK pathway and nuclear factor-kB 

(NF-kB) pathways [34-36]. 

The IL-18 structures of molecules 

Two distinct proteins of 192 & 193 amino acids, 

accordingly, are encoded by cloned murine & 

human IL-18 cDNAs [37, 38]. Based on the 

suggested amino acid arrangement, it seems that 

inflammatory mediator 18 has a unique leader 

structure that is 35 amino acids long and necessary 

for inflammatory mediator 18 to be released from 

the membrane of the cell. Figure 1 illustrates the 

model that suggests IL-18 could be generated in an 

earlier form (24 kDa). The 18-kDa matured version 

is produced by enzymatically cleaving the 24 kDa 

precursor. When evaluated using the fold 

recognition approach, the IL-18 peptide has a 

measurable similarity of 12% as IL-1α and 19% with 

IL-1, despite the fact that it seems to have no 

relationship to any other patterns in the databases 

[39]. FIGURE  
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By using cell lines that respond to IL-18, IL-18 was 

thought to be attached to a protein in the membrane 

[40]. That protein was identified for being the IL-1, 

which receptor-related protein [41], which binds to 

IL-18 rather than IL-1α. The figure explains the 

transfer of signals and IL-18 along with IL-1 

receptor. Type 1 IL-1 receptors connect with 

cytokines such receptor accessory protein, and IL-

1α binds to both type 1 and type 2 IL-1 receptors 

[42]. Consequently, IL-1 receptor-related protein 

throws reflections on the IL-18 receptors. The 

neophyte member within the IL-1 receptor family, 

known as IL-1 receptor attachment protein related 

member (AcPL), was just discovered [43]. Earlier, 

In vitro, AcPL failed to attach to IL-18; instead, 

NFκB upregulation and JNK activation were 

dependent on the coexpression of AcPL and IL-1R 

rp1. IL-18 binding proteins (IL-18BP) was 

discovered through studies [44]. There has been a lot 

of discussion over the part pro-IL-18 plays in IBD, 

either encouraging auto-inflammatory reactions or 

to maintain homesostasis in the intestine or 

protecting from pathogen invasionvia the barrier of 

the epithelium [45]. It has been demonstrated that 

the SNP-IL-18 rs1946518 is a risk factor for the 

onset of IBD [46]. Clinical manifestations of the 

complicated chronic autoimmune illness include 

intestinal mucosal inflammation. This disorder may 

be further separated among Crohn's syndrome as 

well as colitis with ulcers, which, while they have 

slightly unique clinical manifestations, are both 

essentially defined by persistent, recurrent 

pathogenic inflammation and damage to the cells of 

the intestinal epithelium [47]. IL-18's involvement 

in IBD is thought to primarily stem from its ability 

to control pro-inflammatory reactions. Pro-IL-18 

causes Th1 cell differentiation, NK cell causing 

cytotoxicity and IFN-g production upon 

inflammasome activation [48]. Through the IL-18-

MAP3K2-JNK axis, MAP3K2 is necessary for 

intestinal inflammation mediated by IL-18-Th1 [49]. 

It was recently demonstrated that telomere 

disruption causes ATM to activate the 

transcriptional regulator YAP1, which in turn 

upregulates pro-IL-18. This, in turn, triggers IL-18 

signaling when caspase 1 is activated by the colonic 

microbiota [50]. It was possible to regulate the axis 

of ATM/YAP1/pro-IL-18 by pharmacologically 

reactivating telomerase activity [51]. IL-18 was 

generated by entering the inflamed intestinal mucosa 

as macrophages, which might subsequently regulate 

intestinal mucosal lymphoid cells, according to the 

considerably higher levels in the serum of IL-18 in 

Crohn's disease patients compared to healthy 

individuals [52,53]. Anti-IL-18 medication has been 

considered as a possible treatment for IBD in one 

Mendelian randomization trial [54]. This has also 

been confirmed by a research that found high blood 

IL-18 levels and a genetically vulnerable IL-18 SNP 

in Patients with Crohn's syndrome who don't 

respond to anti-TNF drugs [55]. 

 

Rheumatoid arthritis (RA) 

Numerous studies have suggested that RA is a type 

of joint illness that is unique to the entire body and 

is caused by the T helper 1 (Th1). In many 

populations, RA has been linked to the IL-18 gene 

variations rs1946518 (−607 A > C) as well as 

rs187238 (−137 G > C) [56,57]. Using samples 

taken from patients having In vitro findings show the 

importance of IL-18 in fibroblast' NFkB signaling-

mediated synthesis of the CXC chemokine 

following synovectomy or a complete knee 

replacement [58]. Through inflammation, this 

cytokine may contribute to the pathophysiology of 

RA. Leukocyte extravasation is aided by Vascular 

cell adherence molecules are upregulated, the 

attraction of neutrophils and monocytes, or 

lymphocytes that are thought to be chemostatic 

agents, as well as chemotherapy eliminates from 

fibroblasts in the synovial fluid [59,60]. It has been 

demonstrated that IL-18 can increase cartilage 

inflammation brought on by inadequate Freund's 

adjuvant immunization in mice or collagen-induced 

arthritis (CIA) [61,62]. When IL-18 was 

administered to IL-18-/-mice, the same outcome was 

shown [63]. Nonetheless, synovitis in RA has been 

found to have a small amount of IFN-g [64]. The 

following is thought to occur because IL-18 would 

prevent the development of the Th1 phenotype 

without increasing the production of IFN-g levels 

since inhibitory molecules like TGF-b and IL-10 are 

highly expressed. Along with their distinct routes, 

IL-18 has been shown to have certain special roles 

in causing the elevation and outflow of angiogenic 

agents in RA synovial tissues, including VEGF for 

short MCP-1, as well as SDF-1a [65]. IL-18's 

stimulating effect inside of RA neutrophils in vitro 

also resulted in a surface manifestation of vascular 

CAM and neutrophil chemotactic activity [66]. 

Additionally, IL-18, which is produced through the 

synovial fibroblasts and acts through Synovial 

macrophages create TNF, which subsequently acts 

in a beneficial feedback loop. Notably, compared to 
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individuals with bone arthritis who have progressive 

joint difficulties, RA synovial tissue have noticeably 

greater amounts of inflammatory mediator 18 both 

mRNA and protein [67]. NFkB and MAPK pathway 

phosphorylation that is dysregulated has been linked 

to impaired NK cell IL-18 signaling [68,69]. 

 

Psoriasis 

Although its mechanisms are still unclear, Psoriasis 

is a persistent inflammatory skin condition that is 

thought to be caused by a combination about 

cytokines as well as chemokines produced by tissue 

and immune cells [70][71]. This article explains how 

IL-18 helps to activate Th1 cells, which in turn 

generate an inflammatory response in the psoriasis 

lesion when IFN-g is present [72]. Frontiers in 

Immunology Frontiersin.org Fimmu.2022.919973 

Ten-point-three-three-eight-nine Ihim and 

associates. Since human keratinocytes have been 

found to generate IL-18, it is possible that these cells 

secrete IL-18 to promote the dermal Th1 immune 

system response, which is linked to psoriatic lesions 

[73]. Miquimod (IMQ)-treated mice in an IL-18-

deficient psoriasis paradigm had larger Munro 

micro-abscess areas and higher levels of IL-1beta & 

4 & IL-27 in comparison to a wild-type (WT) 

controls [74]. This indicates that IL-18 may have 

altered the pathophysiology of psoriasis 

inflammatory in addition to potentially exacerbating 

it. In human investigations, skin portions about 

patients with psoriasis have greater amounts of 

Caspase-1 and IL-18 compared with those from 

healthy individuals [73]. Additionally, there was a 

markedly higher blood levels of IL-18 in psoriasis 

[75]. UVB stimulation increases the production of 

IL-18 in the Toll and mimicked humans keratinocyte 

cell line-HaCaT [76]. In fact, several studies have 

shown that IL-18 is a highly reliable indicator of 

psoriasis clinical symptoms [77,78,79,80]. 

 

Systemic lupus erythematosus (SLE) 

The failure to remove apoptotic cells and respond 

appropriately is linked to SLE. IL-18 release is one 

facet of inflammatory cell death signaling that could 

be somewhat related to this systemic illness. There 

have been reports of elevated serum IL-18 amounts 

among SLE patients [81,82]. Serum IL-18 levels 

were higher in patients with lupus nephritis (LN) 

than in those without LN, although renal biopsy 

revealed glomeruli that were IL-18-positive in LN 

patients [82]. In the lpr/lpr SLE mouse model, lymph 

node cells produced more IFN-γ and were more 

sensitive to IL-18. It's interesting to note that 

whereas lpr/lpr along with control mice expressed 

IL-18Rα The expression of the IL-18Rβ chain was 

much greater in lpr/lpr animals at similar levels.  

Since the IL-18 receptor complex's signal-inducing 

element is the IL-18Rβ chain, increased IFN-γ 

induction may cause Th1-mediated illness in these 

animals [83]. Immunized with a cDNA vector 

producing IL-18, SLE-prone lpr/lpr mice developed 

IL-18 self-antibodies in vivo along with reduced 

IFN-γ along with renal damage. Compared to mice 

injected with an empty vector, this was likewise 

noticeably delayed [84]. According to the data, 

lpr/lpr mice displayed elevated levels of IL-18, 

particularly in lymph nodes, from an early age. It's 

interesting to note that measurable cytokine protein 

levels were incredibly low with increased IL-18BP 

mRNA, suggesting either instability protein 

expression or rapid breakdown. This might once 

more be the cause of an imbalance in the way IL-18 

is regulated (via IL-18BP), which causes illness in 

mice [85]. 

 

Macrophage activation syndrome (MAS)  

IL-18 in Macrophage Activation Syndrome: 

A potentially fatal side effect of several Lupus 

erythematosus systemic (SLE), infections, and 

sJIA/AOSD are examples of inflammatory illnesses 

(explained in Section 6.1), is hemophagocytic 

lymphohistiocytosis as well as macrophage 

activation syndrome (sHLH-MAS). An growing 

number of instances of additional systemic 

inflammatory disorders, such those documented by 

Davis et al., became apparent as MAS gained greater 

clinical recognition [86]. Excessive activation 

including proliferation of T cell lymphocytes, 

primarily destructive CD8+ T cells, and 

macrophages are its defining characteristics [87,88]. 

The creation of Permeable TNF receptors and IL-1R 

antagonists are examples of natural cytokine 

inhibitors that stimulate activation, which raises 

inflammatory cytokines including IFNγ, 

inflammatory mediator 2,  M-CSF, IL-1, IL-6, and 

IL-18 in addition to TNF [88,89].  Although the 

precise source of IL-18 throughout MAS is still 

unknown, blood from MAS patients, for instance, 

exhibits very high levels of IL-18 relative to any 

other cytokine [88]. IL-18 appears to be mainly 

generated by epithelial cells and is elevated in 

peripheral mononuclear cells, according to 

investigations of immune cell and murine tissue 

gene expression [90,86,91,92]. The involvement of 
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IL-18 to MAS was inferred from its function in 

CD8+ T & NK cell production of IFNγ [93,94]. 

However, due to both NK cell scarcity and inherent 

functional inefficiency, NK cytolytic capacity is 

significantly reduced in MAS patients [95]. Through 

the stimulation of TNF, IL-1, IL-8, along with IL-6, 

IL-18 directly promotes inflammation while also 

acting to serve as co-stimulus in the development of 

IFNγ [86,88,96]. The proliferation of autoimmune 

Th1-type CD4+ T, lethal CD8+ T, along with NK 

cells, in addition to their enormous overproduction, 

are triggered by elevated blood levels of IFNγ [97]. 

T cells and macrophages, which avoid 

immunoregulatory control by using NK cell-

mediated cytotoxicity, may be activated by a sudden 

increase in free IL-18. Conditions that favor MAS 

might result from this occurrence [87]. Along with 

generating cytokines that promote inflammation, 

such as TNF, inflammatory mediator 1  and 

inflammatory mediator 6, IFNγ also stimulates 

macrophages. The development of MAS may 

possibly be related to inhibition of the production of 

IL-10 [93]. Other studies indicated that inhibiting 

IL-18 receptor signaling reduced the severity of 

MAS & the IFNγ responses in mice treated with IL-

18BP [98]. Findings regarding higher free IL-18 

blood levels among MAS patients were 

corroborated. 

 

Inflammatory mediator 18 being a target for 

treatment 

Recombinant inflammatory mediator-18 might be a 

useful target for treatment for diseases like AOSD 

and s-JIA. Patients with MAS linked to s-JIA [99], 

XIAP impairment [100], including NLRC4 gain-of-

function [101] have responded well to treatment by 

tadekinig alpha, a human recombinant IL-18BP. 

Serum levels of unbound IL-18 were shown to be 

undetectable two hours after delivering IL-18BP, 

although being significantly elevated before the 

subcutaneous injection, in a recent case report 

involving a patient with AOSD receiving tadekinig 

alfa [102]. Additionally, it was shown that blood 

concentrations of free IL-18 stayed low throughout 

illness remission when receiving medicine for 

tadekinig alfa and then raised after quitting it while 

experiencing relapses. To verify the physiological 

effect of tadekinig the alpha on IL-18-driven 

illnesses, specifically s-JIA and AOSD, Equality 

shows that a large portion of the individual 

population benefited from a phase 2 clinical study of 

taking alfa among individuals with unresponsive 

AOSD [103]. There exists proof that half of these 

individuals had an all-normal temperature of the 

body with CRP levels minimized to 50% of their 

initial levels or less. 

 

CONCLUSION 

IL-18 is a crucial inflammatory amplifier in several 

illnesses. Thus, understanding the role of IL-18 will 

help us better understand the causes of illnesses and 

pave the way for customized therapies that lessen 

exaggerated inflammatory responses. The creators 

of this research mainly address the role of IL-1 and 

IL-18 in aging from the perspective that these two 

cytokines cause inflammation. Research has shown 

that IL-1 plays a significant role in inflammation, 

but little is known about how IL-18 works. IL-18 is 

thought to play a role in atherosclerosis and, 

consequently, aging, in addition to being involved in 

autoimmune illnesses. In this context, IL-18 might 

not have been examined. However, there is a 

substantial amount of evidence that IL-1 suppresses 

appetite. Targeting IL-1 and IL-18 is a beneficial 

therapeutic strategy for calming down the aging 

process. 
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