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Abstract 
The occurrence of multiple infections within the human body, such as gastroenteritis, is observed in a 

subset of patients who also experience inflammation-related conditions like ulcerative colitis. 

Traditionally, these conditions have been associated with an excessive response from Th2 or Th1 cells, 

respectively. However, recent studies have unveiled a noteworthy revelation in. the context of 

Inflammatory Bowel of Disease (IBD). It has been demonstrated that an enhancement in cytokine 

synthesis is facilitated by a distinctive subset of T cells, specifically Th17 cells, also known as helper 

cells. This discovery marks a pivotal development in the field of immunopathology. Furthermore, the 

role of interleukin (IL)-23 in amplifying Th17 cell responses, including those associated with 

inflammatory bowel disease, has yielded valuable insights into tissue damage pathways and has opened 

up new avenues for therapeutic strategies in various diseases, notably inflammatory bowel disease.  

Recent research has also shed light on the potential dual nature of Th17- cytokines, such as IL-22 and 

IL-17A, which may exert protective effects without causing harm. This comprehensive review 

underscores the role played by cells of Th17 and IL-23 in the inflammatory processes occurring in 

various tissues, including those affected by intestinal infections and other related conditions. 
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Introduction 
The utilization of monoclonal antibodies targeting TNF as a therapeutic approach for 
managing Crohn'ss disease and other related conditions is well-documented [1]. However, 
despite substantial advancements in this field, optimizing the use of such drugs in the 
remains a pressing and often unmet clinical challenge. A significant portion either not 
respond to anti-TNF treatments or exhibit initial responses followed by subsequent loss of 
efficacy. Remarkably, it took approximately two from the initial licensing of anti-TNF. 
monoclonal antibodies for Crohn'ss disease until 2016 when both the Food and Drug 
Administration (FDA) and (EMA) approved the application of ustekinumab [2].  
Ustekinumab, a modern cytokines-targeting agent, targets a shared cellular of both 
interleukin-12 (IL-12) and the interleukin-23 (IL-23). This review seeks to provide a 
comprehensive exploration of the underlying biology of cytokines and their pivotal role in 
disease. Furthermore, it delves into the rapidly evolving landscape of developments in this 
area, with particular emphasis on the period following the licensure of ustekinumab [2].  
The review encompasses an array of clinical advancements and experimental data pertaining 
to monoclonal antibodies that target IL-23 (as opposed IL-12) in conditions and ulcerative 
colitis. Additionally, it touches upon promising early-stage studies aimed at identifying 
patient subgroups that may derive the greatest benefit from ustekinumab or IL-23-targeting 
agents. While further data regarding the application of ustekinumab in ulcerative colitis is 
eagerly anticipated, it is currently unavailable [3].  
 
Materials and Methods 
The initial phase of this review involved conducting an online websites search with the 
objective of identifying research studies elucidating the significance and functions of IL-
23/IL-17 Axis in the Inflammatory Bowel Disease (IBD). A selection of articles was curated, 
focusing on diseases that are associated with the activity of cytokines. This assortment of 
articles encompassed a spectrum of conditions, including necrotic diseases, colon diseases, 
and various other infections. 
The inclusion of research articles in the review was contingent upon their alignment with the 
following criteria: First, the articles were chosen based on the explicit reference to the  

http://www.comedjournal.com/
https://doi.org/10.33545/comed.2023.v6.i3a.269


International Journal of Advanced Community Medicine http://www.comedjournal.com 

~ 13 ~ 

immunological importance attributed to these cytokines in 

the pathogenesis of diseases. Second, the selection 

considered the extent to which these studies shed light on 

the immunological treatment strategies for these diseases or 

emphasized the paramount importance and objectives 

underlying their investigation. 

 

Results 

Discovery (IL-12 and IL-23) 

The inhibiting the IL-12-IL-23 is rooted in experimental 

data spanning over two decades, supported by genetic 

studies highlighting the pivotal role of components within 

the IL-12-IL-23 signaling pathway in the pathogenesis of 

Inflammatory Bowel Disease (IBD) [1]. The identification of 

IL-12 emerged from endeavors aimed at understanding 

cytokines derived from Natural Killer (NK) cells, which 

possess the capacity to inhibit colony formation from 

hematopoietic precursor cells [2]. Subsequent studies within 

the B-cell subgroup unveiled the cytokine's ability to 

activate natural killer cell functions, thus augmenting the 

immune response to mitogens [4]. Initially referred to as "NK 

stimulating factor," cytokine was later rebranded as IL-12. 

Investigations demonstrated that dendritic cell-derived IL-

12 operates by inducing the downregulation (also known as 

TBX21) and promotes T-cell towards helper 1 (TH1) 

phenotype, accompanied by IFNγ production. Consequently 
[3, 4].  

Experimental data have underscored the therapeutic 

potential of IL-12 modulation, either through neutralizing 

antibodies targeting the IL-12p40 subunit or inhibition of 

the protective IL-12p40 (IL12B) gene, in diverse immune-

mediated including Allergic, collagen-induced arthritis, and 

models of infections. Consequently, IL-12 has emerged as a 

crucial therapeutic target [5]. Nevertheless, inactivation of 

the IL-12 subunit, IL-12p35, has been reviewed, with an 

emphasis on the necessity for its maintenance until the 

disease course becomes unequivocally exacerbated [6]. The 

identification of an interleukin-12p40 subunit's 

mathematical sequence, which pairs with a structurally 

distinct subunit, IL-12p35, yielded a novel active cytokine 

known as IL-23 [7]. It has become evident that IL-23, akin to 

IL-12, assumes a significant immune modulatory role. Its 

inactivation confers resistance against various immune-

mediated disorders [8, 10]. Notably, IL-23 receptor signaling 

plays a pivotal role in the regulation of T helper 17 (TH17) 

cells, with IL-17A being a key pathogenic mediator [12]. The 

first clinical trial to test an anti-IL-12p40 antibody, 

briakinumab, in a group of Crohn's disease patients 

primarily targeting IL-12 underscores the evolving 

therapeutic strategies in this field {11].  

IL-12 and IL-23 are members of the IL-12 cytokine group, 

which includes IL-35, an anti-inflammatory is produced by 

T-regulatory cells, and IL-27, which either enhances TH1 

cell inhibits TH17 differentiation [13-16]. These cytokines 

exhibit heterogeneous receptors, with IL-12Rβ1 and IL-

12Rβ2 comprising the IL-12 receptor, and IL-12Rβ1 or 

coupling to IL-23R in the case of the IL-23 receptor (Figure 

1). IL-27, by both IL-12 and IL-23, engages in signaling 

cascades via distinct heterologous receptors [15, 16].  

 

 
 

Fig 1: IL23 signaling. IL23 is Heterologous to the unique subunits p19 and p40, as well as IL12. IL23 refers to the receptor complex 

consisting of IL12Rb1 and IL23R subunits, but the IL23R, represented by the unique IL-12Rb1, also participates in the IL12 receptor 

complex 
 

Important biological functions of IL-12 and IL-23 
 It is known that IL-12 exerts a wide range of important 

biological functions, such as initiating differentiation 

processes in CD4 + T cells, leading to the production of 

IFNγ-producing Th1 cell populations. These processes are 

contingent upon the involvement of various STAT4 

transcription factors and T-bet [16]. Additionally, IL-12 plays 

role in hematopoietic progenitor cell proliferation and 

colony formation when combined with several other 

catalytic factors [16]. IL-12 enhances proliferation and affects 

the functionality of killer cells, NK T cells, and cytotoxic T 

cells. It also contributes to the conversion of B cells to a 

Th1-associated phenotype, impacting immunoglobulin 

production [17]. 

Because T cells lack the IL-23R receptor, unlike IL-12, IL-

23 does not directly drive the development of Th17 cells. 

Instead, it engages in cytokine signaling, such as 

transforming growth factor (TGF), IL-1, and IL-6, and T-

cell receptor interaction under particular environmental 

circumstances. As a result of this interaction, transcription 
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factors including retinoid receptor-related orphan receptor 

gamma t (RORt) are activated, which in turn enhances the 

production of crucial TH17 prototype genes like IL-17A and 

IL-23R. A positive feedback loop is created by the 

interaction of IL-23 with its receptors, which activates 

STAT3, encourages transcription through RORt, and 

supports the production of the TH17 gene, cell activation, 

and effector activities [18]. 

The balance between immunological and regulatory 

responses might be influenced by effector T cell responses 

because of their extraordinary adaptability and ongoing 

production of diverse and customized antibodies (19) (see 

Fig.) 

 

 
 

Fig 2: Anti-TNF resistant CD4+ T cells with IL23-mediated resistance to apoptosis. TNFR2-bearing CD4+ T cells that are anti-TNF 

refractory express the IL23R. Mucosal inflammation is caused by the IL23R on CD4+TNFR2+ T antibodies, which is produced by CD14+ 

macrophages 

 

TH17 and its importance 

In cases of chronic inflammation, polarized T cells are 

distinguished by their remarkable capacity to undergo 

phenotypic alterations and repolarization towards various 

destinies. This extraordinary adaptability is referred to as 

innate plasticity [21]. Several factors, including cytokine 

environments, metabolites, or microbial components, can 

influence the malleability of these cells. For instance, a 

cytokine-rich milieu can stimulate specific T-cell subsets, 

thereby fostering By the activation of many molecules, such 

as STAT proteins and different transcriptional regulators 

like FOS (Fosl2) and Interferon regulatory factor 4, 

plasticity is achieved. (IRF4) [22, 23].  

Plasticity between Th1 and Th17 cells assumes a pivotal 

role in orchestrating immune responses within the 

gastrointestinal tract [24]. Moreover, numerous studies have 

suggested that Inflammatory Bowel Disease (IBD) is the 

presence of both Th1 and Th17 cells, or the accumulation of 

Th1 and Th17 cell populations within the mucosa of IBD 

patients. This phenomenon is accompanied by elevated 

levels of IFNγ and IL-17 when compared to a group 

characterized by co-expression of IFNγ and IL-17, which 

represents Th17 cells transitioning into Th1 cells. These 

findings underscore the substantial role played by Th17/Th1 

plasticity in the pathogenesis of chronic intestinal infections 
[25].  

Therapeutic methods have shown how important it is to 

block IL23 and IL17 signaling 

Understanding the critical roles that IL23 and IL17 play in 

the pathophysiology of a variety of inflammatory bowel 

illnesses and other immune-related conditions, leading to 

the development of novel therapeutic approaches [26-28], a 

series of investigations were undertaken, focusing on p40 

antibodies, which encompass the IL23 and IL12 subunits. 

Notable examples of such antibodies include briakinumab 
[29] and ustekinumab [30]. It has been demonstrated, as 

indicated in another study, that ustekinumab has exhibited 

efficacy in the treatment of patients afflicted with moderate 

to severe diseases, resulting in an elevated response rate [30].  

Moreover, patients with Crohn's disease (CD), a condition 

characterized by anti-tumor necrosis factor factor therapy, 

have also been considered, particularly in cases involving 

severely ill patients manifesting features such as psoriasis 

lesions or skin infiltration of Th17 cells. Treatment with 

ustekinumab in these instances has led to a reduction in skin 

lesions {31]. The findings of these investigations have 

yielded promising results, underscoring the significance of 

ustekinumab treatment and its pivotal role in modulating the 

interplay between The etiology of infections and tissue 

necrosis involves IL23/IL23R and IL17/IL17R.  

Furthermore, the maintenance of typical Th1 responses, 

which are supported by IL12, is made possible by the 
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selective targeting of the IL23p19 subunit. An antibody 

created to block IL23 should successfully inhibit IL23 in 

contrast to IL17, which has a direct role. This would stop 

the growth of pathogenic Th17 cells and eventually lessen 

inflammation brought on by cytokines linked to this cell 

subtype, such as IL17, IL21, and IL22.  

Recent research has focused on the dramatic consequences 

brought on by blocking the IL23p19 subunit, building on the 

therapeutic success shown with targeted IL23 inhibition in 

disorders like psoriasis. Risankizumab, a humanized 

monoclonal antagonist, is a prime example of such a project 
[32].  
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