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Abstract

Pulmonary fibrosis is a serious lung disease characterized by the destruction of alveolar structures and excessive proliferation of fibrous tissue. 
The interleukin-17 (IL-17) family consists of six members (IL-17A-17F), which play a crucial role in the occurrence and development of pulmonary 
fibrosis. The IL-17 family drives pulmonary fibrosis through multiple mechanisms such as pro-inflammatory cytokines, immune cell recruitment, 
and fibroblast activation. IL-17A is the core molecule, while other members participate in the disease process through synergistic or independent 
pathways. Targeting the IL-17 signaling axis provides a new strategy for the treatment of pulmonary fibrosis. This article summarizes the 
effects of IL-17 on pulmonary inflammation response and fibrosis process through literature review, as well as its possible involvement in signal 
transduction molecular mechanisms, and explores its potential as a therapeutic target, providing theoretical basis for future research aimed at 
regulating IL-17 expression and function to treat related diseases.
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Introduction

Pulmonary fibrosis is a chronic progressive lung disease 
characterized by fibrosis of lung tissue and scar formation. 
This disease can damage the alveolar structure, impair gas 
exchange function, and ultimately lead to respiratory failure [1]. 
From the perspective of histopathology, this disease presents 
obvious heterogeneity characteristics, specifically manifested 
as thickening of alveolar walls, infiltration of inflammatory 
cells, and abnormal proliferation of fibroblasts accompanied 
by a large amount of extracellular matrix deposition. Interstitial 
lung disease (ILD) and idiopathic pulmonary fibrosis (IPF) 
are the most severe and irreversible types of progressive 
pulmonary fibrosis [2].
In 2014, the US Food and Drug Administration (FDA) approved 
two drugs, pirfenidone and nintedanib, for the treatment of 
pulmonary fibrosis [3]. However, there is currently a lack 
of effective treatment options for pulmonary fibrosis, and 
available treatment methods can only delay the progression of 
the disease and cannot completely cure it. Therefore, a deeper 
understanding of the pathogenesis of pulmonary fibrosis and 
the search for new therapeutic targets have important clinical 
significance.
IL-17 is a cytokine secreted by Th17 cells and was initially 
found to be involved in the pathological processes of 

autoimmune and inflammatory diseases. The latest research 
confirms that IL-17 plays a crucial role in the occurrence and 
development of pulmonary fibrosis. This article will review 
the role of IL-17 in pulmonary fibrosis, providing reference for 
further research and treatment of pulmonary fibrosis.

IL-17 cytokine family

Overview
The IL-17 family consists of six structurally related cytokine 
members: IL-17A, IL-17B, IL-17C, IL-17D, IL-17E (IL-25), and IL-
17F [4]. IL-17A is the first family member discovered and the 
most extensively studied cytokine. Researchers cloned the 
molecule using T-cell hybridoma technology in 1993 [5], and 
officially named it cytotoxic T lymphocyte associated antigen 8 
(CTLA-8). IL-17B and IL-17C were identified through sequence 
similarity alignment in the expression sequence tag database 
[6]. IL-17D, IL-17E, and IL-17F were mainly discovered through 
sequence homology search of genomic DNA sequences.
The molecular weight distribution of members in this family 
is between 30-52 kDa, and they have overlapping but different 
biological activities. IL-17A is a homodimeric glycoprotein 
composed of 155 amino acids linked by disulfide bonds. Its 
molecular weight with IL-17E is approximately 30 kDA, while 
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IL-17B, IL-17C, and IL-17F are approximately 40 kDA. IL-17D 
has the highest molecular weight at 52 kDA [7]. Except for IL-
17B, all other members form homodimeric structures through 
disulfide bonds. Sequence analysis shows that IL-17F is most 
similar to IL-17A, with 55% sequence homology, and they often 
co express. The homology between IL-17B, IL-17C, and IL-
17D is 23-29%, while the homology between IL-17E and IL-17A 
is only 17%, making it the most diverse subtype in the family 
(Table 1) [8].

IL-17 Subtype Size (kDA) Sequence homology with 
IL-17A(%)

A 35 -

B 41 29

C 40 23

D 52 25

E 34 17

F 44 55

Table 1. The molecular weight and sequence homology of IL-17 family 
members

IL-17 cytokine family receptors
The IL-17 receptor (IL-17R) is a type I transmembrane protein 
consisting of an extracellular domain of 293 amino acids, a 
transmembrane domain of 21 amino acids, and a cytoplasmic 
tail of 525 amino acids. The IL-17 receptor family consists 
of five subunits, namely IL-17RA, IL-17RB, IL-17RC, IL-17RD, 
and IL-17RE, with IL-17RA being a common receptor [9]. IL-
17A and IL-17F bind to the dimer IL17RA/RC complex, IL-17B 
and IL-17E bind to the dimer 17RA/RB complex, and IL-17C 
binds to the IL-17RA/RE complex. However, the subunits of 
IL-17RD specific heterodimers have not yet been determined 
[10]. IL-17 participates in chronic and persistent inflammation, 
autoimmunity, and maintaining epithelial integrity by binding 
to the IL-17 receptor. These receptors share a unique protein-
protein interaction domain at their cytoplasmic tails, called 
the SEF/IL-17R (SEFIR) domain. NF-κB activator 1 (Act1) is an 
activator of NF-κB and a member of the SEFIR protein family. 
It is also a key component of IL-17 signaling transduction 
[11]. The IL-17 receptor binds to IL-17 family cytokines in the 
form of homodimers or heterodimers, and transmits signals 
through adaptor protein 1 (Act1) and E3 ubiquitin ligase 
tumor necrosis factor receptor associated factor protein 6 
(TRAF6), leading to activation of nuclear factor kappa B (NF-
κB), mitogen activated protein kinase (MAPK), and CCAAT/
enhancer binding protein (C/EBP) pathways [12]. The signal 
transduction mediated by IL-17-Act1 leads to pro-inflammatory 
and neutrophil mobilization of cytokines and chemokines, 
including chemokine (C-X-C Motif) ligand- 1 (CXCL1), tumor 
necrosis factor (TNF), IL-6, and colony stimulating fctor 2 
(CSF2) [13]. The IL-17A receptor is also commonly expressed 
in non hematopoietic cells, including epithelial cells and 
fibroblasts [14]. They play a crucial role in the development of 
pulmonary fibrosis and differentiation into myofibroblasts in 
EMT, leading to enhanced extracellular matrix deposition.

Cell sources of IL-17 cytokine family
Although Th17 cells are generally considered the main source 
of IL-17, this cytokine is also produced by gamma delta T cells, 
cytotoxic T cells (CD8+ alpha beta T cells), natural killer (NK) 
cells, invariant natural killer T cells (iNKT), innate lymphocytes 
(ILC), neutrophils, eosinophils and macrophages, known as 
type 17 cells [15]. IL-17A can be secreted by various cell types, 
including Th17CD8+ T (Tc17), γδT17, Innate immunity and non 
hematopoietic cells. IL-17B originates from neutrophils, 
chondrocytes, neurons, stromal cells, intestinal epithelial cells 
and B cells (germinal and memory cells). IL-17C originates 
from epithelial cells. IL-17D comes from fibroblasts, colonic 
epithelial cells, brain, skeletal muscle, adipose tissue, heart, 
lungs and pancreas. IL-17E is produced by mast cells, alveolar 
macrophages, eosinophils, basophils, ILC2, dendritic cells, 
stromal cells, epithelial cells and Th2 cells secrete. IL-17F is 
composed of Th17, Lymphoid tissue inducer, NK, iNKT, 
Neutrophils, ILC3, and gamma delta T cells secrete (Table 2) 
[16].

IL-17 Subtype Cell sources

A Th17CD8 + T(Tc17), γδ T17, Innate immunity 
and non hematopoietic cells

B
neutrophils, chondrocytes, neurons, stromal 
cells, intestinal epithelial cells and B cells 
(germinal and memory cells)

C epithelial cells

D
fibroblasts, colonic epithelial cells, brain, 
skeletal muscle, adipose tissue, heart, lungs 
and pancreas

E
mast cells, alveolar macrophages, 
eosinophils, basophils, ILC2, dendritic cells, 
stromal cells, epithelial cells and Th2 cells

F Th17, Lymphoid tissue inducer, NK, iNKT, 
Neutrophils, ILC3 and gamma delta T cells 

Table 2. Cell sources of IL-17 cytokine family

Note: ILC2 type 2 innate lymphoid cells; NK natural killer; iNKT invariant 
natural killer T cells; ILC3 type 3 innate lymphoid cells

The role of IL-17 in promoting inflammation 
and pulmonary fibrosis

Acute Inflammation: Its Role in Pneumonia
Inflammation is the early stage of fibrosis. IL-17A participates 
in fibrosis development by regulating early pulmonary 
inflammation. In the pulmonary injury model induced 
by bleomycin (BLM), IL-17A expression is significantly 
upregulated, stimulating endothelial and epithelial cells to 
secrete pro-inflammatory factors such as Tumor Necrosis 
Factor alpha (TNF - α), IL-1, IL-6, Transforming Growth Factor 

A
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beta (TGF - β), while promoting the production of chemokines 
such as IL-8, CCL1, CXCL2, and CXCL5. These molecules 
mediate the recruitment of inflammatory cells to the alveolar 
surface, driving the inflammatory cascade and accelerating the 
progression of pulmonary fibrosis [17]. Multiple studies have 
shown that BLM stimulation triggers neutrophil infiltration 
through the IL-17-dependent pathway, significantly increasing 
IL-6 and IL-1 β levels, ultimately promoting abnormal collagen 
deposition [18]. Therefore, intraperitoneal anti-IL-17A blockade 
of IL-17A can alleviate acute inflammation and fibrosis 
characteristics in mice [19].
It is worth noting that clearing alveolar macrophages can 
downregulate the expression of IL-23 and IL-1 β, inhibit IL-17 
activity, and alleviate early pulmonary inflammation and 
fibrosis caused by silica exposure [20]. In the IL-17 family, IL-
17F has the highest sequence homology (55%) with IL-17A. It 
plays a key role in chronic inflammatory lung disease by 
inducing the production of IL-6 and chemokines in human 
tracheal epithelial cells, venous endothelial cells, and 
fibroblasts [21]. Further research has shown that IL-17C can 
stimulate Th17 cells to secrete a large amount of IL-17A, IL-
17F, and IL-22, indicating its ability to enhance the effector 
function of Th17 cells. High expression of IL-17C in 
inflammatory tissues can exacerbate local inflammatory 
reactions [22]. The functional research of IL-17B is not yet 
sufficient, but existing evidence shows that some of its 
functions overlap with IL-17A and have pro-inflammatory 
properties under specific conditions, such as inducing 
peritoneal exudate cells and 3T3 cell lines to produce IL-6, IL-
23, and IL-1 α,  and promoting pulmonary fibrosis by 
synergistically stimulating Th17 cells to secrete neutrophil 
chemokines through TNF-α stimulation [23]. At present, the 
understanding of IL-17D is still limited. This molecule is mainly 
detected in activated B cells and resting CD4+ T cells, and it 
participates in immune regulation by promoting the secretion 
of pro-inflammatory cytokines by endothelial cells [24].

Chronic fibrosis: role in pulmonary fibrosis
Idiopathic pulmonary fibrosis is a progressive pulmonary 
interstitial fibrosis of unknown etiology, typically fatal and 
associated with chronic inflammation and tissue repair 
dysfunction.
Research has revealed that the IL-17 signaling pathway 
regulated by IL-1 β and IL-23 plays a critical role in the 
early stages of disease. This pathway activates neutrophil 
inflammatory response and upregulates fibroblast matrix 
metalloproteinase expression, driving the progression of 
pulmonary fibrosis [25]. Clinical data shows that elevated 
neutrophil count in bronchoalveolar lavage fluid of IPF patients 
can serve as a predictive indicator of early mortality risk [26].
Further research has found that Th17 cells in IPF patients 
secrete abnormally high concentrations of TGF-β and IL-17A. 
In the mouse pulmonary fibrosis model induced by bleomycin, 
these cytokines significantly increased collagen deposition. 
The co culture experiment of human lung fibroblasts and Th17 
cells also confirmed that it promotes the excessive generation 
of extracellular matrix components. It is worth noting that the 
pro fibrotic effect of IL-17 has cross disease commonalities: 
studies have shown that IL-17 is highly expressed in the 
bronchial mucosa of severe asthma patients and induces 
epithelial mesenchymal transition (EMT) in human small 

airway epithelial cells in vitro [27]. In addition, IL-17 mediates 
the EMT process of salivary gland epithelial cells in healthy 
individuals through an IL-22 dependent mechanism, revealing 
its important role in the progression of Sjogren's syndrome 
fibrosis [28].

IL-17A
The study of experimental animal models has confirmed the 
crucial role of IL-17A in regulating the complex interactions 
between lung inflammation and fibrosis. In the bleomycin 
induced pulmonary fibrosis model, the expression level of 
IL-17A was significantly increased. IL-17A exacerbates the 
pathological process of pulmonary fibrosis by activating 
inflammatory responses and promoting collagen production 
[29]. Experiments have shown that IL-17A receptors are widely 
expressed on the cell membrane surfaces of lung epithelial 
cells and fibroblasts, which are involved in the pathological 
process of epithelial mesenchymal transition associated with 
pulmonary fibrosis. In addition, these cells also regulate the 
transformation of fibroblasts into myofibroblasts and increase 
the deposition of extracellular matrix [30]. It is worth noting 
that the IL-17A co factor IL-22 exhibits antagonistic effects: It 
exerts anti-fibrotic effects by inhibiting the EMT process in the 
bleomycin model [31].
In addition, IL-17A promotes fibrosis by inhibiting autophagy 
activity in epithelial cells, while neutralizing IL-17A can 
enhance autophagy levels and accelerate collagen degradation 
in lung tissue [32]. In some studies, upregulation of IL-17R 
expression was detected in fibroblasts after treatment with 
bleomycin. The addition of exogenous IL-17A can promote 
the proliferation of fibroblasts and specifically induce the 
synthesis of α -smooth muscle actin (α-SMA) and collagen 
[33]. This process relies on signal transduction mediated by 
NF-κ B activator 1 (Act1): Act1, as a key adaptor protein for IL-
17 receptor signaling, regulates fibrosis process by activating 
the NF- κ B pathway, which also plays an important role in 
autoimmune diseases [34].

IL-17B
The role of IL-17B in fibrotic diseases is still limited in 
current research, and its specific function has not been fully 
elucidated. Existing studies have shown that in a mouse 
model of bleomycin induced pulmonary fibrosis, the absence 
of IL-17B can significantly slow down the progression of 
fibrosis [35]. In addition, another study suggests that the outer 
membrane vesicles produced by symbiotic microorganisms 
can induce the expression of IL-17B, activate neutrophil 
chemotaxis genes and Th17 cell activation genes, ultimately 
exacerbating lung inflammation and fibrosis [2]. However, 
some studies support the possibility that IL-17A and IL-17B 
have similar roles in regulating inflammation and fibrosis. 
For example, IL-17B can stimulate peritoneal neutrophils, 
macrophages, and lymphocytes to produce IL-6, IL-23, and 
IL-1 α [23]. In addition, it also regulates the release of TNF-α 
and IL-1 β from human monocytes/macrophages. IL-17B 
promotes the recruitment of cells expressing chemokine 
receptors CXCR4 or CXCR5, while experimental intraperitoneal 
administration of recombinant human IL-17B confirms its 
chemotactic appeal to neutrophils, who subsequently release 
chemokines for other cells. Not only that, IL-17B can also work 
synergistically with IL-33 to regulate the immune response 
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mediated by helper T cells (Th) [36]. These findings suggest 
that IL-17B may promote fibrosis in the early stages of 
inflammation through its pro-inflammatory properties.

IL-17C
IL-17C is a multifunctional cytokine expressed in CD4+ T cells, 
dendritic cells (DCs), macrophages, and epithelial cells, 
involved in the immune defense and inflammatory response of 
the lungs. These cells produce this interleukin during 
antibacterial activity, enhancing the inflammatory re sponse 
[37]. In pulmonary fibrosis and certain lung diseases, IL-17C 
can act in conjunction with IL-17A or independently mediate 
fibrosis signaling.IL-17C works by binding to a heterodimeric 
receptor complex composed of IL-17RA and IL-17RE subunits. 
Among them, IL-17RE is mainly distributed on the surface of 
epithelial cells and Th17 cells. Th17 cells produce IL-17A and 
IL-17F upon stimulation by IL-17C, indicating that IL-17C may 
regulate the initial stage of the inflammatory cascade [38]. In 
addition, IL-17C triggers the NF-κ B/Act1 signaling axis upon 
binding to receptors, thereby activating the MAPK pathway to 
regulate target gene expression [39]. In the study of idiopathic 
pulmonary fibrosis (IPF), lipopolysaccharide induced lung 
injury was used as the IPF model [40]. In this study, IL-17C was 
confirmed to play a crucial role in pulmonary inflammation by 
mediating epithelial injury, pro-inflammatory cytokine release, 
and neutrophil recruitment. Recently, it has been reported that 
IL-17C exacerbates pulmonary fibrosis damage by driving 
neutrophilic inflammation in a model of influenza induced lung 
inflammation induced by Haemophilus influenzae and 
cigarette smoke [41]. These findings collectively reveal the 
pivotal role of IL-17C in inflammation fibrosis transition.

IL-17D
Little is currently known about the receptor and function of IL-
17D. Research has shown that IL-17D can be detected in B 
lymphocytes and resting CD4+ T cells. Although IL-17D has a 
weak activation effect on immune cells, it can regulate the 
secretion of pro-inflammatory cytokines in endothelial cells 
[42]. At present, there is still limited understanding of the role 
of IL-17D in the regulation of pulmonary fibrosis, and further 
research is needed to elucidate the relationship between IL-
17D induced inflammatory response and the development of 
pulmonary fibrosis.

IL-17E
Recent studies have shown that the levels of IL-17E and its 
receptor IL-17RB are elevated in lung tissue of IPF patients, 
particularly in alveolar epithelial cells and lung fibroblasts, 
showing significant enrichment. IL-17E drives pulmonary 
fibrosis by mediating EMT of alveolar epithelial cells and 
recruiting and activating pulmonary fibroblasts [43]. It is 
interesting that this is related to the release of IL-13, which 
exacerbates collagen deposition during the IPF process. 
Specifically, IL-25 promotes IL-13 release by activating type 
2 innate lymphocytes (ILC2s), thereby triggering collagen 
deposition during IPF [44].

IL-17F
IL-17F and IL-17A have high sequence homology and are co 
expressed in the same cell population. However, there are 
significant differences in the roles of these two cytokines 

in fibrotic diseases [45]. IL-17A and IL-17F both have pro-
inflammatory and pro fibrotic effects in pulmonary fibrosis, 
but IL-17A has a more significant effect. The effect of IL-
17F may be relatively weak, but it may synergize with IL-17A 
in certain specific inflammatory environments. In addition, 
IL-17F transmits signals through the same IL-17RA/RC 
receptor complex, but with lower receptor affinity, resulting in 
weaker downstream signal intensity. Previous studies have 
shown that IL-17F activates neutrophils and regulates IL-
17A related inflammatory gene expression through signaling 
components such as IL-17RA, Act1, and TRAF6, which 
have been shown to be key participants in IL-17A mediated 
inflammatory responses. Animal experiments have shown 
that specific overexpression of IL-17F in mouse lung tissue 
leads to infiltration of macrophages and lymphocytes, as well 
as increased mucus secretion. Although there is currently 
no direct evidence to suggest that IL-17F contributes to 
the progression of idiopathic pulmonary fibrosis , these 
observations related to IL-17A and inflammatory response 
suggest that IL-17F may be a potential effective target for 
treating IPF.

The molecular mechanism of IL-17 in pulmonary fibrosis
Pulmonary fibrosis is a complex pathological process with 
unknown etiology, which may be related to long-term exposure 
of the lungs to various types and sources of damaging factors. 
This process begins with damage to the alveolar epithelium, 
followed by a series of coagulation reactions, inflammatory 
reactions, and abnormal remodeling and regeneration of 
lung tissue, ultimately leading to progressive proliferation of 
fibrous connective tissue. Although studies have shown that 
environmental factors such as smoking and ionizing radiation 
may be key triggers [46], the potential molecular mechanisms 
underlying the development of these diseases are still not fully 
understood. At the same time, inflammation and its role in the 
proliferation phase are evident, and the intercellular regulatory 
system gradually shifts towards promoting collagen synthesis, 
fibroblast proliferation, activation, and differentiation. This 
process involves the epithelial mesenchymal transition 
mechanism and excessive deposition of extracellular matrix 
components [47].
The cytokines of the IL-17 family have pleiotropy and exert 
effective and diverse functions in vivo through classical 
and non classical signaling pathways [48]. Classical signal 
transduction induces transcription and post transcriptional 
mechanisms, which involve autoimmunity, hypersensitivity 
reactions, and metabolic reprogramming in lymphoid tissue. 
Non classical signal transduction collaborates with other 
receptor systems to regulate tissue repair and regeneration. 
According to classical concepts, pulmonary fibrosis is 
a gradual process that transitions from the initial injury 
stage to the inflammatory response stage, followed by the 
repair, regeneration, and remodeling of lung tissue. Genetic 
susceptibility factors, such as polymorphisms in Toll like 
receptor interacting protein genes, may participate in disease 
initiation by inhibiting the TGF-β signaling pathway [49].
IL-17 binds to the IL-17 receptor and initiates signal 
transduction by recruiting the adaptor protein Act1 through 
the SEFIR domain. Act1 rapidly recruits and ubiquitinates TNF 
receptor associated factor 6 , activates various downstream 
pathways, and induces transcription of IL-17A target genes 
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[50]. These pathways include: TRAF6/TAK1/NF-κB pathway, 
TRAF6/MAPK/AP-1 pathway, and Act1/TRAF6/C/EBP pathway 
(Figure 1) [51].
Act1 is a non redundant activator of IL-17RA dependent 
signaling, acting as a lysine-63 (K63) E3 ubiquitin ligase, 
recruiting and ubiquitinating TRAF6, activating the complex 
of transforming growth factor beta activated kinase 1 (TAK1) 
and nuclear factor kappa B inhibitor kinase (IKK) [52]. Then, 
IKK phosphorylates the NF-κ B subunit, and the labeled I κ B 
is hydrolyzed by proteases, exposing the nuclear localization 
signal of NF-κ B. This signal is released and binds to the 
target gene to promote its transcription. In the nucleus, NF-k 
B directly or in combination with activator protein-1 (AP-1) 
induces transcription of target genes [53]. After activation of 
these signaling pathways, they first promote the expression of 
antimicrobial peptides, chemokines, as well as cytokines such 
as TNF-α, IL-1 β, IL-6, and IL-23 in host cells. Subsequently, 
these inflammatory mediators recruit pro-inflammatory 
immune cells such as neutrophils and Th17 cells, ultimately 
forming a persistent inflammatory positive feedback loop [54].

Targeted therapy
Given the strong pro-inflammatory effect of IL-17, drugs 
targeting IL-17 or IL-17R are potential therapeutic candidates 
for inflammatory autoimmune diseases [55]. Clinical trials 
have shown that antibodies targeting IL-12p40 (ustekinumab), 

Figure 1. IL-17 molecular mechanism pathway

Note: Act1 NF-κB activator 1; AP-1 activator protein-1; C/EBP CCAAT/enhancer-binding protein; MAPK: mitogen-activated protein kinase; NF-κB  
nuclear factor-kappaB; TRAF6 tumor necrosis factor receptor associated factor 6; TAK1 transforming growth factor-beta-activated kinase 1.

IL -17A (sukinumab and izumab) ,  IL -17A and IL-17F 
(bimekizumab), IL-17RA (brodalumab), and IL-23 (guselkumab, 
tildrakizumab, and risankizumab) are effective in treating 
moderate to severe psoriasis [56]. Yiqizhu monoclonal 
antibody is a humanized IgG4 monoclonal antibody that 
specifically binds to IL-17A to block its interaction with 
receptors and inhibit the release of pro-inflammatory 
cytokines. Research has found that dual antibodies targeting 
IL-17A/F (compared to monoclonal antibodies) show better 
efficacy in treating psoriasis than single target inhibitors, but 
these drugs have poor therapeutic response in rheumatoid 
arthritis (RA) and multiple sclerosis (MS) [57].
Further research reveals that abnormal activation of the 
Act1-SHP2 complex leads to sustained IL-17 signaling and 
triggers treatment resistance. Animal experiments have 
shown that SHP2 inhibitors and small molecules that disrupt 
Act1-SHP2 interactions (such as Igulamide) can effectively 
alleviate inflammatory responses in mouse MS and RA 
models [58]. In the exploration of coronavirus disease 2019 
(COVID-19 ) treatment, patients treated with netakimab 
monoclonal antibody showed reduced lung lesion size and 
decreased oxygen therapy demand, and improved survival 
rates [59]. However, in another study, netakimab treatment 
reduced C-reactive protein levels and improved some clinical 
parameters, but did not reduce the need for mechanical 
ventilation or improve the survival rate of COVID-19 patients 

A
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[60]. These and other studies suggest that transient inhibition 
of IL-17 may be a therapeutic option for controlling excessive 
inflammation during acute viral infections.
In the field of respiratory diseases, IL-17 is involved in the 
pathogenesis of corticosteroid resistant neutropenic asthma. 
The experimental model of allergic asthma in mice has 
confirmed that anti-IL-17 monoclonal antibody can reverse 
neutrophil infiltration in the lungs [56]. Clinical observations 
have found that IL-17 levels and Th17 cells are increased 
in patients with neutropenic asthma [61]. Although clinical 
trials have not yet demonstrated a significant positive effect 
of blocking the IL-17 pathway on human asthma, patient 
stratification in future trials may improve outcomes [62].
However, all monoclonal antibodies targeting the IL-17-
IL-17R pathway and approved for treatment have some 
drawbacks, such as requiring injection administration, poor 
tissue permeability, and various adverse reactions that 
escalate immune system inflammatory responses. To this 
end, researchers are developing novel oral small molecule 
drugs (SMD) that regulate immune responses by blocking IL-
17A/IL-17RA protein interactions [63]. These small molecule 
drugs have advantages in terms of production cost, delivery 
convenience, and potential higher efficacy.

Conclusion

IL-17 plays an important role in the occurrence and 
development of  pulmonary f ibrosis.  I t  can promote 
inflammatory response and fibrosis process, becoming a 
potential therapeutic target. At present, there are multiple 
treatment methods targeting IL-17 under research, but their 
efficacy and safety still need further clinical trial verification. 
Future research needs to further explore the mechanism of IL-
17 in pulmonary fibrosis, search for more effective treatment 
methods, and provide new ideas and strategies for the 
treatment of pulmonary fibrosis.
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