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ABSTRACT: IL-17 is a pleiotropic cytokine key in lead to the proinflammatory nature within the immune system and thus it has a
pronounced effect of inflammation and therefore disease pathogenesis which is particularly relevant in the case of osteoarthritis as
well as other immune-mediated inflammatory diseases. While enormous strides have been made regarding its functions, additional
studies are required to fill the gaps left over from previous studies and develop novel ways of treating or managing chronic
inflammatory conditions on the basis of our advanced understanding of IL-17. IL-17 immune responses are still a mysterious
package in acting in defense mechanisms of hosts and at the same trace back to autoimmune disease development due to its biphasic
nature— this therefore justifies why an interest for exploring mechanisms by which production is achieved plus effects produced
scientifically can be directed towards therapeutic opportunities yet to be fully realized. Such studies will unquestionably provide
insights into immune regulation with an optimism for the development of alternative treatment strategies.

INTRODUCTION

Interleukin 17 (IL-17) is a cytokine that elicits pro-inflammatory responses and has a vital impact on different immune reactions
with special consideration to autoimmune diseases and chronic inflammatory cases. This paper will concentrate on structural features
regarding IL-17 and its functional roles in disease pathogenesis, such as osteoarthritis (OA), within the broader context of immune-
mediated inflammatory diseases (IMIDs). Interleukin- 17 (IL-17) itself is described as a pro-inflammatory cytokine predominantly
produced by T helper cells in the form of Th17; these specific T cell subsets are now considered to play key roles in various
autoimmune and inflammatory diseases. The role of IL- 17 in mediating immune responses and its contribution to pathologies—
including psoriasis, multiple sclerosis, and other immune-mediated inflammatory diseases (IMIDs)— has been under extensive
investigation for several years (Gaffen, 2009). This review critically synthesizes up-to-date research findings related to IL-17's
immune response: focusing on mechanisms of action, biological effects, and possible therapeutic implications.

Structural characteristics of il-17

IL-17 is mainly secreted by Th17 cells and innate immune effectors, such as yd T cells and natural killer cells. Much less information
is available regarding the structural biology of IL-17 than its functional aspects; it exists in several isoforms, with IL-17A being the
most studied form. The knowledge of the structure of IL-17A (receptor binding) and its signaling pathways is important for
understanding the roles this molecule has in immune responses and inflammation (Zenobia & Hajishengallis, 2015).

MECHANISMS OF IL-17 PRODUCTION

In addition, Komatsu et al. (2013) emphasized the importance of epidermal Vgamma5+ yd T cells in IL-17 production, indicating
explicitly that contribution to this cytokine is not limited solely by the classical CD4+ T cells subset members but also other innate
immune effectors which can rapidly respond to the infection.

Moreover, Gaffen et al. (2014) stressed that Th17 cells play a pathogenic role in an infection such as EAE, and other chronic
inflammatory conditions. The induction and differentiation of these cells make the final IL-17 to be produced later; this further
underlines the importance of IL-23-IL-17 axis going from initiation to development aspects of autoimmune diseases' pathogenesis.
Also, Komatsu et al. underlined in 2013 the importance of epidermal Vgamma5+ y3 T cells for IL-17 production, indicating the
contribution of these cells to host defense and showing that production is not strictly dependent only on classical CD4+ T cells but
also on other innate immune cells responsive to infections in a rapid way.
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BIOLOGICAL EFFECTS OF IL-17

IL-17 is remarkably essential for the clearance of extracellular pathogens. Cho et al. (2010) showed IL-17 to play a major role in
host defense against skin infections, including, in particular, that of S. aureus, further indicating the protective capacity of IL-17 in
microbial challenges. Additionally, Meng et al. (2012) found that during infection, both IL-17A and IL-17F are produced in an IL-
23-dependent manner, and ILCs from the oral mucosa are important sources of these cytokines. This indicates that not only are IL-
17 responses localized but they also contribute systemically to overall immune defense mechanisms.

Intriguingly, IL-17 is important for the clearance of extracellular pathogens. Cho et al. (2010) demonstrated that IL-17 is necessary
for host defense against cutaneous infection with Staphylococcus aureus, highlighting further its protective role during microbial
challenges. Moreover, Meng et al. (2012) have shown that both IL-17A and IL-17F are induced during infections in an IL-23-
dependent fashion, with ILCs in oral mucosa emerging as significant producers of these cytokines. This indicates that not only are
the IL-17 responses local but they are also systemic, and these cytokines contribute to overall defense mechanisms by the immune
system.

I1-17 in autoimmunity and inflammatory diseases

The dysregulation of IL-17 production is involved in the pathogenesis of different IMIDs. Hazenberg and Spits (2014) noted that
the key players Th17 cells, IL-17, and IL-23 in the development of these diseases, which means targeting this cytokine axis might
be useful for therapeutic interventions. For example, results by Hawkes et al. (2018) indicating enhanced IL-17 production among
offspring immune-activated mothers bring forth issues concerning transgenerational effects of immune activation and also
questioning in such contexts the role of IL-17.

Besides, Biasi et al. (2020) noted that IL-17—producing T cells at high levels impel a self-amplifying inflammatory response in
keratinocytes, which sustains the generation of impenetrable skin pustules typical of psoriasis; this highlights the contribution of
IL-17 to the development and maintenance of inflammatory reactions in chronic dermal conditions..

FUNCTIONAL ROLES IN INFLAMMATION AND DISEASE

IL-17 in Osteoarthritis

IL-17 was not discussed; however, Wojdasiewicz et al. (2014) have recognized its integral role within the OA disease network. IL-
17 likely aids in the promotion of inflammatory responses that worsen cartilage pathology and associated nociception, indicating
potential analgesic utility for IL-17 targeting in the context of OA. Its contribution to a variety of inflammatory responses further
solidifies its prospects as not just a biomarker but also prognosticator from patient therapy monitoring angle.

IL-17 in Immune Responses

IL-17 is known to enhance the release of G-CSF and several chemokines, which are important for extracellular bacteria and fungi
killing (Cua & Tato, 2010). The function places IL-17 at the frontier between innate and adaptive immunity; as the sentinel passes
information critical to both systems. But it goes further than coordinating pathogen defense: IL-17 also has a hand in sustaining
chronic inflammation during autoimmune diseas .

IL-17 in Immune-Mediated Inflammatory Diseases

The development of IMIDs, including psoriasis and psoriatic arthritis, has been strongly associated with IL-17 in coordination with
IL-23 (Blauvelt & Chiricozzi, 2018). These cytokines establish a positive feedback loop that maintains inflammation, underlining
the critical nature of IL-17 targeting in therapeutic intervention. Inhibiting IL-17 has been promising in a clinical setting by
improving patient outcomes for these devastating diseases.

Regulation of IL-17 Production

IL-17 production is regulated by several cytokines; IL-1p and IL-18 induce its expression in synergy with IL-23 in autoimmune
situations (Zhu et al., 2012). The regulation indicates the existence of concerted action involving the various sets of cytokines that
modulate immune responses and inflammation. Also, involvement of microRNAs in controlling IL-17 production gives new
prospects for treatment directed to reduce autoimmune inflammation.

Role of IL-17 in Immune Responses

IL-17 is mainly secreted by Th17 cells. The induction of Th17 cells from naive CD4+ T cells occurs in response to transforming
growth factor-beta plus IL-6. This distinction is important for the generation of pathogenic Th17 cells, which elicit inflammatory
responses characteristic of many autoimmune diseases (Blauvelt & Chiricozzi, 2018). Of the cytokines, IL-17A specifically is
critical in eliciting inflammation as well as collagen synthesis and epithelial-mesenchymal transition which are processes leading to
the development of chronic immune-mediated inflammatory diseases (Yoshimura et al., 2010).

IL-17 is not only a Th17 activator. It also elicits functional responses of other immune cells, such as macrophages and neutrophils.
These further enhance the inflammatory environment, indications of a complex interaction of IL-17 with components of the innate
immune system- thus strengthening our sentinel concept of IL-17 (Cua & Tato, 2010).
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IL-17 in Autoimmune and Inflammatory Diseases

Besides, up-regulation of pro-inflammatory cytokines such as IL-1, IL-6, and IL-17F indicates that these cytokines may act
synergistically to increase inflammation in diseases induced by pathogens, such as SARS-CoV-2. It further underscores the potential
of focusing on IL-17 in therapies aimed at modulation of the immune response in several diseases.

Further, the upregulation of pro-inflammatory cytokines such as IL-1 and IL-6 together with IL-17 indicates that these cytokines
may function in concert to exacerbate inflammation in pathogen-induced diseases, such as SARS-CoV-2. As a result, the implication
brings out possible targeting IL-17 in initiatives of therapeutic strategies to control the immune response in various diseases.

Regulatory Mechanisms of IL-17

Several regulatory mechanisms have been identified to modulate IL-17 production and activity, for example IL-33 treatment has
been shown to reduce IL-17 but not IFN-gamma. Therefore switching a pathogenic Th17/Th1 response to a Th2 response. This
would indicate a possible alternative therapeutic approach (Bunte & Beikler, 2019). This indicates that a focus on understanding the
regulatory networks revolving around IL-17 might give some insights into being able to rein in overly exuberant inflammatory
responses.

Also, TGF-beta's contribution to the generation of pathogenic Th17 cells underscores cytokine crosstalk as key in molding an
immune setting. The coordination of various cytokines and immune cells highlights the intricacy of the immune response. This calls
for more research into such interplays.

KNOWLEDGE GAPS AND FUTURE RESEARCH DIRECTIONS

Although much headway has been made in comprehending the place of IL-17 in inflammation and disease, several gaps persist. The
structural specifics of IL-17 receptor interactions are first not known to a fine detail that would help in designing targeted therapies.
Second, although IL-17 is well associated with several autoimmune diseases, the exact mechanisms of IL-17-mediated
immunopathology—particularly for chronic diseases like OA—remains unknown.

CONCLUSION

IL-17 is a master cytokine with far-reaching effects within the immune system, making it a critical regulator of inflammation and
disease pathogenesis, with special relevance to osteoarthritis and other immune-mediated inflammatory diseases. Even though
substantial inroads have been made regarding its functions, further research is necessary to fill the void that still exists in our
understanding of IL-17 for the exploration of fresh therapeutic avenues. A more profound knowledge of IL-17 can help develop
improved strategies for handling chronic inflammatory diseases since IL-17-induced immune responses constitute a challenging
and multifaceted aspect of host defense that also underlies the emergence of autoimmune disease states. The possibility to base
treatment on the modulation of mechanisms responsible for IL-17 production as well as its specific biological effects gives hope for
effective therapy development in different types of inflammatory conditions. New insights into immune control that come as a result
of cytokine investigations might present clinicians with an opportunity to introduce alternative immunomodulating agents.
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