
Current Cancer Research
https://ccr.cultechpub.com/ccr

Cultech Publishing

Article

Targeting IL-17A: A New Frontier in the Treatment of Colitis-Associated
Cancer

Ashok Kumar Pandurangan*

School of Life Sciences, B.S. Abdur Rahman Crescent Institute of Science and Technology, Vandalur, Chennai, India
*Corresponding author: Ashok Kumar Pandurangan, panduashokkumar@gmail.com

Abstract

Ulcerative colitis (UC) is characterized by chronic inflammation in the colon that can lead to the development of colitis-
associated cancer if left untreated. Interleukin-17A (IL-17A), an inflammatory cytokine produced by Th17 cells, plays a
crucial role in mediating inflammatory reactions in autoimmune diseases like inflammatory bowel disease and has been
implicated in colitis associated cancer development. This review discusses the importance of IL-17A in colitis
associated cancer pathogenesis and examines novel therapies targeting IL-17A as potential treatments. Evidence from
animal studies demonstrates that inhibition of IL-17A signaling can suppress intestinal inflammation and tumor
development in colitis associated cancer models. Several natural compounds like cocoa, embelin, β-carotene, and
melatonin have shown promise in reducing IL-17A expression and colitis associated cancer progression in preclinical
studies. Additionally, administration of IL-17A antibodies has been found to decrease tumor formation in mouse models
of colitis associated cancer. Recent research has also revealed the role of microRNAs like microRNA-146a in
modulating IL-17 responses and limiting tumorigenic inflammation. While further research is needed, targeting the IL-
17A pathway represents a promising therapeutic approach for preventing and treating colitis associated cancer. This
review summarizes the current evidence supporting IL-17A as a key mediator of colitis associated cancer and highlights
potential strategies to inhibit this pathway for therapeutic benefit.
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1. Introduction

Chronic inflammation is a recognized risk factor for the development of carcinogenesis, with accumulated evidence
indicating that up to 15% of human cancer incidence is associated with inflammation [1,2]. Specifically, chronic
inflammatory bowel diseases, such as ulcerative colitis (UC) and Crohn’s disease, are known to promote colorectal
carcinogenesis (CRC), which correlates with the duration, extent, and severity of the inflammation [3,4]. The molecular
mechanisms underlying this neoplastic transformation remain poorly understood. However, immune cells infiltrating
the tumor and producing tumor-promoting cytokines are implicated in colon cancer growth [2]. The mouse model of
colitis-associated cancer, induced by the administration of azoxymethane followed by repeated oral administration of
dextran sulfate sodium , has provided significant insights [5,6]. The interleukin (IL)-6/STAT3 signaling pathway plays
a crucial role in UC and the development of colitis associated cancer, regulating IL-17A [7-9].

The pathogenesis of colitis associated cancer is characterized by a dynamic interplay among chronic inflammation,
genetic instability, and dysregulation of cellular processes. The molecular events leading to the development of colitis
associated cancer (Figure 1) include the following: Chronic inflammation in the colon creates a conducive environment
for cancer development. This inflammation enhances the production of reactive oxygen species (ROS) and reactive
nitrogen species (RNS), resulting in DNA damage and genomic instability. Furthermore, inflammation compromises
the integrity of the intestinal epithelial barrier, facilitating bacterial translocation and exacerbating inflammation [10].
Chronic inflammation promotes mutations in target genes (e.g., p53, adenomatous polyposis coli, K-ras) and induces
epigenetic modifications, contributing to dysregulated cell growth and survival. Pro-inflammatory cytokines (e.g., TNF-
α, IL-6, IL-1β) activate oncogenic signaling pathways such as NF-κB and STAT3, thereby enhancing cell survival and
proliferation. Defects in apoptosis and increased cell survival lead to the accumulation of aberrant cells [11]. Chronic
inflammation also promotes angiogenesis, favoring tumor growth and metastasis. The inflammatory microenvironment
can suppress anti-tumor immune responses, allowing cancer cells to evade immune surveillance. Additionally,
epithelial-mesenchymal transition induced by inflammation stimulates cancer cell invasion and metastasis. Collectively,
these processes contribute to the transformation of normal colonic epithelium into dysplastic and ultimately cancerous
tissue [12,13].

Figure 1. Involvement of IL-17A in normal and cancer cell. The activation of NF-κB through the receptors of IL-17 and leads to the
activation of inflammatory mediators.

2. Functions of IL-17 Family

Cytokines are small peptide proteins that are produced mainly by immune cells (i.e. dendritic cells and macrophages)
which facilitate communication between cells, stimulate the proliferation of antigen specific effector cells and mediate
the local and systemic inflammation in an autocrine, paracrine and endocrine pathways [14]. They play an important
role in the intestinal immune system. Among other cytokines IL-17 family of cytokines plays a crucial role in the
inflammation. The IL-17 family of cytokines contains six members, IL-17 (also called IL-17A), IL-17B, IL-17C, IL-
17D, IL-17E (also known as IL-25) and IL-17F. The IL-17 family of polypeptides consist of 163-202 amino acids with
molecular masses of 20-30 kDa. In particular, they share four conserved cysteine residues at C-terminal region that may
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participate in the formation of intermolecular disulfide linkages [15]. While little is known about IL-17B, IL-17C and
IL-17D, IL-25 has the least sequence identity with IL-17. The IL-17 family has been shown to regulate innate and
adaptive allergic responses [16-18]. In particular, IL-17A is an inflammatory mediator of Th17 cells, which is derived
from naive CD4+ cells, essentially mediating inflammatory reactions in autoimmune diseases, such as inflammatory
bowel disease, rheumatoid arthritis and autoimmune myelo-encephalitis [19,20].

IL-17A and other IL-17 cytokines are different in the downstream signaling pathways they utilize. Whereas IL-17A
signals mainly through the IL-17RA/RC receptor complex to activate the NF-κB and MAPK pathways, other members
of the IL-17 family use alternative receptor combinations and activate different signaling cascades. For example, IL-
17E (also IL-25) signals via IL-17RA/RB to activate STAT6 and induce Th2 responses. IL-17C directly interacts with
IL-17RA/RE, which activates the same pathways as IL-17A but with distinct patterns of gene expression. The
differences in receptor usage and subsequent signaling are responsible for the varied biological activities of IL-17
family cytokines from pro-inflammatory reactions to mucosal immunity and tissue homeostasis [21-23]. In this review,
the role of IL-17A in CAC was discussed in detail.

3. IL-17A and Colitis Associated Cancer

The IL-23/Th17 pathway is recognized as one of the most important etiological factors in inflammatory bowel disease,
and studies evaluating the pro-inflammatory or anti-inflammatory roles of IL-17A are ongoing [24-26]. Few reports
showed that [27,28], a relationship between IL-17A and tumor formation was identified using a spontaneous intestinal
tumorigenesis mouse model. Wu et al. [28] reported that intestinal tumor formation was promoted upon stimulation of
the intestine in multiple intestinal neoplasia (Min) mice with enterotoxigenic Bacteroides fragilis, a human intestinal
commensal bacterium and that tumor formation was inhibited when the IL-17A receptor was blocked. Similarly, Chae
et al. [27] reported that intestinal tumor formation was inhibited when IL-17A signaling was blocked in the Min mouse
model. Xie et al. [29] reported that human colon adenocarcinomas contained the highest levels of IL-17A cytokine,
which was significantly higher than the IL-17A levels in the adenomas, UC, and normal colon tissues. The levels of IL-
17 receptor A (IL-17RA) were also the highest in human colon adenocarcinomas, followed by adenomas and UC. The
findings also revealed that the increased levels of IL-17A and IL-17RA were accompanied with increased IL-17-driven
inflammatory responses, including activation of extracellular signal-regulated kinase (ERK)1/2 and c-Jun N-terminal
kinase (JNK) pathways, increase in expression of matrix metalloproteinase (MMP)-9, MMP-7, MMP-2, B-cell
lymphoma (Bcl-2), and cyclin D1, decrease in Bcl-2-associated X protein (Bax) expression, and increase in vascular
endothelial growth factor (VEGF) and VEGF receptor (VEGFR) expression that were associated with increased
angiogenesis. Hyun et al. [30] revealed that the role of IL-17A during the developmental process of colitis associated
cancer using an IL-17A knockout mouse model. The study revealed that selective inhibition of IL-17A in a mouse model
of colitis associated cancer inhibits intestinal inflammation and tumor development. The mechanism behind this process
is a decrease in inflammation through the blockage of IL-17A, which ultimately leads to inhibition of the initiation of
tumor development. Therefore, they concluded that small molecule inhibitors of IL-17A may be excellent candidates
for the treatment and prevention of colon cancer. Qi et al. [31] reported that therapeutic IL-17A antibody injection
prevents the development of colitis associated carcinogenesis in mice. They also stated that the administration of anti-
IL-17A antibody in mice with colitis associated cancer will result in a reduced inflammation and proliferation labeling
index in the colonic mucosa. They observed that a significant reduced proliferation labeling index was observed in the
colitis associated cancer mice after anti-IL-17A antibody injection for 2 weeks. The results of the study confirms that
IL-17A plays a vital role in mediating the process of colitis associated cancer. The administration of anti-IL-17A
antibody for 2 weeks in colitis associated cancer mice also result in a reduction of inflammation severity, but not totally
dismissed and the possible explanation for this phenomenon may be that the chronic inflammation in colitis associated
cancer mice was induced by both the carcinogen DMH and chemical inflammation inducer dextran sodium sulfate.
Finally, they concluded that the dose and duration of anti-IL-17A antibody injection used in this study may not be
enough to induce the complete remission of inflammation. Another explanation could be that, except IL-17A, many
other cytokines (i.e. IL-17F, IL-8, and TNF-α) are also involved in the stimulation of chronic inflammation [32]
(Fantini and Pallone, 2008). Girondel et al. [33] reported that, the deficiency of IL-17RD is implicated in the
progression of tumors within a model of colitis-associated cancer, that is associated with an exacerbated inflammatory
response. In IL-17RD-deficient mice, colonic tumors demonstrate a significant enrichment of inflammation-related
gene signatures, elevated expression of pro-inflammatory tumorigenic cytokines, such as IL-17A and IL-6, and
increased STAT3 tyrosine phosphorylation.

4. miRNA and IL-17A

microRNAs are small, non-coding RNA molecules approximately 22 nucleotides in length that play crucial roles in
post-transcriptional gene regulation. These molecules function by binding to complementary sequences in the 3'
untranslated regions of target messenger RNAs (mRNAs), leading to mRNA degradation or translational repression.
miRNAs are involved in various biological processes, including cell proliferation, differentiation, apoptosis, and
development. They can act as fine-tuners of gene expression, often regulating multiple genes simultaneously and
participating in complex regulatory networks. Dysregulation of miRNA expression has been implicated in numerous
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diseases, including cancer, cardiovascular disorders, and neurodegenerative conditions, making them potential targets
for therapeutic interventions and biomarker development. Garo et al. [34] reported the role of microRNA-146a in
limiting tumorigenic inflammation in colorectal cancer. The researchers identified microRNA-146a as a major negative
regulator of colonic inflammation and associated tumorigenesis by modulating IL-17 responses. The study found that
miR-146a-deficient mice were more susceptible to both colitis-associated and sporadic colorectal cancer, presenting
with enhanced tumorigenic IL-17 signaling. The research revealed two interlinked mechanisms by which miR-146a
prevents intestinal inflammation and colorectal cancer. First, within myeloid cells, miR-146a targets RIPK2, a NOD2
signaling intermediate, to limit myeloid cell-derived IL-17-inducing cytokines and restrict colonic IL-17. Second,
within intestinal epithelial cells, microRNA-146a targets TRAF6, an IL-17R signaling intermediate, to restrict IEC
responsiveness to IL-17. Additionally, miR-146a within Intestinal epithelial cells suppresses colorectal cancer by
targeting PTGES2, a PGE2 synthesis enzyme. The study demonstrated that mice deficient in micorRNA-146a either
globally, specifically within myeloid cells, or specifically within intestinal epithelial cells, presented with enhanced IL-
17 signaling and severe colorectal cancer. Importantly, the researchers found that preclinical administration of miR-
146a mimic, or small molecule inhibition of the microRNA-146a targets, TRAF6 and RIPK2, ameliorated colonic
inflammation and colorectal cancer. These findings suggest that miR-146a overexpression or microRNA-146a target
inhibition represent potential therapeutic approaches to limit pathways converging on tumorigenic IL-17 signaling in
colorectal cancer. This research provides unique insights into the molecular mechanisms underlying the protective role
of microRNA-146a in colorectal cancer. It highlights the potential of microRNA-146a as a single powerful target in
colorectal cancer that modulates multiple pathways converging on tumorigenic IL-17 signaling. The study's findings not
only enhance our understanding of colorectal cancer pathogenesis but also open up new avenues for therapeutic
interventions. The dual action of microRNA-146a in limiting both IL-17 production and IL-17 responsiveness makes it
an attractive alternative to current treatments, potentially offering a more comprehensive approach to managing
colorectal cancer.

5. Inhibitors of IL-17A in Inflammation Associated Cancer

There are few inhibitors of different class was shown to inhibit the IL-17 production in the colitis associated cancer.
The structures of the inhibitors were represented in Figure 2 and their mechanisms of action in Table 1.

Figure 2. The structure of various natural agents that modulate the expression of IL-17A in colitis associated cancer.
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Table 1. The possible role of compounds/drugs that target IL-17A in colitis associated cancer.

S. No Treatment Mechanism of Action References

1 Cocoa
Reduces the IL-17 expression in the colon
Reduces tumor number and size
Downregulates the expression of STAT3

[35]

2 Embelin
Reduces the IL-17A expression in the colon
Reduces tumor number and size
Downregulates the expression of STAT3

[36]

3 β-Carotene Reduces the IL-17A expression in the colon
Protects colon by upregulating Nrf2 expression [37]

4 Melatonin
Reduces the IL-17A expression in the colon
Protects colon by upregulating Nrf2 expression
Suppress autophagy by downregulating Beclin 1, LC3 II and p62

[38]

5 IL-17A antibody Reduces the IL-17A and IL-6 expressions in the colon
Reduces the inflammation and cell proliferation [31]

6 Phycocyanin Reduces the expressions of tumor necrosis factor-α, IL-1β and IL17
Reduces the levels of COX-2 in colitis associated cancer [39]

7 Chang qing
formula

inhibited NF-κB/IL-6/STAT3 signaling cascade, suppressed MMP9 expression
Suppress pro-inflammatory cytokines including IL-17 [40]

8 Madecassic acid
Maecassic acid alleviates colitis associated cancer by blocking the recruitment of
Myeloid-derived suppressor cells to increase the population of anti-tumor immune
cells

[41]

9 Qingre Huayu
Jianpi

Qingre Huayu Jianpi inhibits colitis-associated cancer by inhibiting the IL-
17RA/ACT1/NF-κB axis [42]

10 Gingerenone A Gingerenone A inhibits colitis-associated cancer by inhibiting the IL-17RA/ACT1
axis [43]

11 Ginsenoside Rb1 Ginsenoside Rb1 inhibits IL-17A expression along with other cytokines in
azoxymethane/dextran sodium sulfate -induced colitis associated cancer [44]

12
Purple Yam
Polyphenol
Extracts

Purple Yam Polyphenol Extracts inhibits IL-17A and inactivated NF-κB and STAT3
signaling to exert anti-inflammatory and anticancer effects [45]

13 Huoxiang Zhengqi Huoxiang Zhengqi activated the nuclear factor-erythroid factor 2-related factor 2
signaling pathway and increased the levels of antioxidants [46]

14 Jacalin Jacalin reduced the tumor number and tumor size. Jacalin reduced the inflammation
by controlling the levels IL-1β, IL-17 and IL-23 [47]

15 Caffeic Acid
Phenethyl Ester

CAPE-induced protection against ETBF-mediated tumorigenesis is mediated by IL-
17A/CXCL1, and by NF-κB activity in intestinal epithelial cells [48]

Abbreviations: STAT3: Signal transducer and activator of transcription 3; CXCL1: Chemokine (C-X-C motif) ligand 1; NF-κB:
Nuclear factor kappa-B; CAPE: Caffeic acid phenethyl ester; MMP9: Matrix metalloproteinase-9; IL-6: Interleuckin-6; ETBF:
Enterotoxigenic Bacteroides fragilis; COX-2: Cyclooxygenase-2

Cocoa, a natural product historically utilized for medicinal purposes, has garnered significant attention due to its
phenolic compounds, including flavanols such as epicatechin, catechin, quercetin, naringenin, luteolin, apigenin, and
procyanidins, which may serve as effective chemo-prophylaxis agents. Saadatdoust et al. [35] demonstrated that a
cocoa-enriched diet reduces IL-17A gene expression in colitis-associated cancer. Their findings also indicated that the
reduction in tumor number is linked to the downregulation of the IL-6/STAT3 pathway.
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Embelin (2,5-dihydroxy-3-undecyl-1,4-benzoquinone), a potent, nonpeptidic, cell-permeable small molecule inhibitor
of the X-linked inhibitor of apoptosis protein, was shown to decrease the expression of IL-1β, IL-17a, and IL-23a, as
well as the infiltration of CD4+ T cells and macrophages in colonic tissues. Embelin suppresses colitis associated cancer
tumorigenesis, with its antitumor effects partially mediated by limiting IL-6/STAT3 activation and the Th17 immune
response. Consequently, embelin may be a promising agent for the prevention and treatment of colitis associated cancer
[36].

β-Carotene, a vitamin A precursor, has a number of pharmacological advantages. It is a very effective antioxidant that
can neutralize free radicals, possibly lowering oxidative damage and cell damage. This properties may be beneficial in
reducing its carcinogenic and cardiovascular disease effects [49]. β-Carotene also acts as a key component for having
healthy eyes, immune function, and healthy skin [50]. There is evidence that it can be anti-inflammatory, affecting the
production of pro-inflammatory cytokines such as IL-17. The conversion of β-carotene to vitamin A in the body
supports various physiological activities, including cell growth, differentiation and immune response. Yet, even though
these advantages look promising, one should be aware that too much supplementation can be harmful, and the best
beneficial intake is usually accomplished with a balanced diet supplemented with lots of fruits and vegetables. Beta
carotene has also been studied for its possible impact on IL-17 levels in colitis associated cancer. Research has indicated
that β-carotene could regulate the inflammatory response by affecting the synthesis of IL-17, a pro-inflammatory
cytokine that plays a role in the pathogenesis of colitis-associated cancer. Evidence indicates that supplementation with
β-carotene would likely decrease IL-17 levels, thus reduce the inflammation and potentially delay the progression of
colitis associated cancer. The mechanisms underlying how β-carotene acts in this regard are not yet fully understood
and need further study. The interplay between β-carotene, IL-17, and the colitis associated cancer microenvironment is
an ongoing area of study with implications for prevention and therapy [37].

Melatonin (N-acetyl-5-methoxytryptamine), a secretory product of the pineal gland and an evolutionarily conserved
molecule, has been associated with numerous health benefits. Melatonin has been reported to reduce IL-17A expression
in colitis associated cancer, and its treatment decreased colitis associated cancer progression by downregulating
autophagy, as evidenced by the expression patterns of autophagy markers, such as Beclin-1, the LC3B-II/LC3B-I ratio,
and p62 [38].

The research proves the inhibitory therapeutic effect of anti-IL-17A antibody injection in barring the onset of colitis
associated cancer in mice. Qi and colleagues [31] employed a revised colitis associated cancer mouse model in which
mice were permanently exposed to DMH and DSS during the experiment, more accurately reflecting the natural course
of colitis associated cancer development. The research validates that IL-17A is a critical driving force for the onset of
dysplastic lesions, as reported earlier. Possible mechanisms of IL-17A's tumor-promoting action are addressed, such as
its function as a proangiogenic factor and interaction with tumor-initiating cells. The research demonstrated that IL-6
expression was elevated in colitis associated cancer lesions and reduced following IL-17A antibody injection, and
therefore IL-6 may serve as an important intermediate for IL-17A's promoting effect on colitis associated cancer.
Injection with anti-IL-17A antibody led to decreased proliferation labeling index in CAC mice, attesting to the essential
role of IL-17A in mediating the process of colitis associated cancer. Additionally, the inflammation was decreased but
not abolished following treatment with anti-IL-17A, potentially because other cytokines also participate in chronic
inflammation. It was hypothesized that using combined anti-IL-17A and anti-IL-17F antibodies might be more effective
in treating experimental colitis and subsequently preventing the development of colitis associated cancer.

Gingerenone A (GA) protective mechanisms are directly related to preventing intestinal mucosal inflammation and
improving intestinal barrier integrity. GA treatment, therefore, substantially reduced the expression of pro-inflammatory
cytokines including IL-1β, IL-6, TNF-α, and IL-17 in colonic tissues. It also enhanced the expression of tight junction
proteins including Zonula Occludens (ZO)-1 and Occludin and the mucus barrier protein Muc-2, thus restoring
intestinal barrier function. GA acts directly on the IL-17RA protein, a critical member of the IL-17 signaling pathway.
The interaction inhibits IL-17RA signaling and downstream inflammatory pathways such as NF-κB and Mitogen-
activated protein kinase (MAPK) signaling. The researchers validated this mechanism using a range of methods,
including pull-down assays, surface plasmon resonance analysis, and molecular dynamics simulations. Notably, IL-
17RA or Act1 knockdown drastically inhibited GA's protective activity, emphasizing the key role of IL-17RA signaling
in GA-mediated protection against UC. This research reveals new perspectives into the therapeutic potential of natural
compounds for inflammatory bowel diseases. Discovery of GA as a direct inhibitor of IL-17RA signaling provides a
novel therapeutic strategy for UC treatment. The study also sheds light on the complex interplay between inflammation,
intestinal barrier integrity, and UC pathogenesis, further enhancing our understanding of the disease process. In addition,
the application of both in vivo and in vitro models, such as intestinal organoids, to the study further enhances the
strength of its findings and shows the translational potential of GA as a therapeutic agent for UC [43].

Huoxiang Zhengqi (HXZQ) (藿香正气), is a traditional Chinese herbal medicine, that was tested against CAC in mice
model. [please write the Chinese name here for the benefit of Chinese readers who can do more research on this useful
drug.] The study used an azoxymethane/dextran sulfate sodium -induced colitis associated cancer mouse model to
explore HXZQ's anti-CAC activity. The study discovered that HXZQ greatly alleviated colonic inflammation, inhibited
tumor growth, and regulated the levels of multiple inflammatory cytokines and oxidative stress markers in colitis
associated cancer mice. It was reported that HXZQ changed the gut microbial structure and influenced the abundance of
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29 serum metabolites in colitis associated cancer mice. HXZQ was also found to stimulate the Nrf2 signaling pathway,
elevating the expression levels of antioxidants like Catalase, Hemooxygenase-1, NQO-1, and SOD-1. The research also
revealed that HXZQ suppressed the NF-κB signaling pathway activation and reduced the NLRP3 expression through
suppressing phosphorylation of IκB, IKK, and NF-κB. One of the most fascinating revelations in this research is the
multi-pronged strategy of HXZQ in mitigating colitis associated cancer. The herbal medicine not only exhibited anti-
inflammatory and antioxidant activities but also displayed the potential to modulate the gut microbiome and serum
metabolites. This holistic effect indicates that HXZQ may have the potential to serve as a therapeutic agent or used in
combination with other treatments for colitis associated cancer. [to emphasize this important potential clinical
implication by italics]. The research offers a scientific foundation for the conventional application of HXZQ against
intestinal diseases and suggests new directions in research on the treatment of colitis associated cancer by traditional
Chinese medicine [46].

Veronez et al., [47] reported, Jacalin administration alleviated the azoxymethane/dextran sodium sulfate -induced colitis
associated cancer in mice model. Jacalin is a lectin that derived from the jackfruit seed. In general, the plant derived
lectins are carbohydrate binding proteins proven to have anticancer potential. Jacalin reduced the tumor number and
size and controls inflammation by modulating the levels of proinflammatory cytokines such as IL-1β, IL-23, and IL-17
[47].

Caffeic Acid Phenethyl Ester (CAPE) is a polyphenol that possess different varieties of biological activity [51].
Pandurangan et al. [52] reported that- CAPE protects the colon from the damage induced with. In addition, CAPE
treatment leads to the reduced expressions of intercellular adhesion molecules (ICAM)-1 and vascular cell adhesion
molecules (VCAM), both are key cell adhesion molecules. Enterotoxigenic Bacteroides fragilis (ETBF) is a pathogenic
commensal bacterium in humans that induces colonic inflammation in murine models. Treatment with CAPE has
demonstrated protective effects against ETBF-enhanced colon tumorigenesis in a mouse model of colitis-associated
colon cancer, which is induced by azoxymethane and dextran sodium sulfate. The observed reduction in colon
tumorigenesis following CAPE administration is associated with decreased expression of IL-17A and CXCL1 in the
gastrointestinal tract. The molecular mechanism underlying CAPE-induced protection against ETBF-mediated
tumorigenesis involves modulation of IL-17A/CXCL1 and NF-κB activity in intestinal epithelial cells [51].

In summary, this report covers a range of natural compounds and their possible impacts on colitis associated cancer and
accompanying inflammatory processes, paying special attention to IL-17. The report points out several compounds and
how they work. The phenolic compounds in cocoa inhibit the IL-17A gene expression and suppress the IL-6/STAT3
pathway in colitis associated cancer. Embelin is an XIAP inhibitor that reduces the expression of inflammatory
cytokines and inhibits colitis associated cancer tumorigenesis. β-Carotene can modulate inflammatory reactions by
influencing IL-17 production. Melatonin suppresses IL-17A expression and inhibits colitis associated cancer
progression by suppressing autophagy. Injection of anti-IL-17A antibody suppresses colitis associated cancer onset in
mice, highlighting the role of IL-17A in tumor promotion. Gingerenone A suppresses pro-inflammatory cytokines,
improves intestinal barrier function, and blocks IL-17RA signaling. HXZQ, a traditional Chinese medicine, exerts anti-
colitis associated cancer effects by mitigating inflammation, suppressing tumor growth, and regulating gut microbiota.
Jacalin, a lectin isolated from jackfruit seeds, inhibits tumor growth and modulates inflammation in colitis associated
cancer mouse models. CAPE exhibits protective effects on colon injury. The findings provide suggestions for potential
therapeutic strategies for colitis associated cancer prevention and cure.

6. Challenges in Targeting IL-17A in Colitis Associated Cancer

IL-17A plays both pro-inflammatory and protective roles in the gut. It induces inflammation and tumor growth, as well
as preserves intestinal barrier function. Total blockade of IL-17A might create unintended adverse effects. Other IL-17
family cytokines such as IL-17F can substitute when IL-17A is inhibited. Inhibiting several family members at the same
time may be required but will have more adverse effects. The best time for IL-17A blockade during the development of
colitis to cancer is unknown. Early treatment may block cancer formation but potentially disrupt normal immune
mechanisms. IL-17A blockade alone is unlikely to cure established CAC. Adding complexity to that is combination
with other immunotherapies or traditional treatments.

7. Conclusion

This review concludes by highlighting the crucial role that IL-17A plays in mediating inflammation and tumor
development in cancers linked to colitis. According to the evidence, a promising therapeutic strategy for both
preventing and treating this illness is to target the IL-17A pathway. In preclinical research, a number of natural
substances and antibodies have demonstrated promise in lowering IL-17A expression and inhibiting the development of
cancer linked to colitis. The intricate roles of IL-17A in gut homeostasis and the possibility of compensatory effects
from other cytokines are two obstacles that still need to be overcome before these findings can be applied in clinical
settings. To improve IL-17A-targeted treatments and identify the best times and combinations for intervention, more
study is required. All things considered, altering the IL-17A pathway presents a fascinating new avenue for creating
better therapies for patients with cancer linked to colitis.
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Abbreviations

Bcl-2: B-cell lymphoma

Bax: Bcl-2-associated X protein

CAPE: Caffeic acid phenethyl ester

COX-2: Cyclooxygenase-2

CRC: colorectal carcinogenesis

CXCL1: Chemokine (C-X-C motif) ligand 1

ERK: extracellular signal-regulated kinase

ETBF: Enterotoxigenic Bacteroides fragilis

GA: Gingerenone A

HXZQ: Huoxiang Zhengqi

ICAM: intercellular adhesion molecules

IL: interleukin

IL-17RA: IL-17 receptor A

JNK: c-Jun N-terminal kinase

MAPK: Mitogen-activated protein kinase

MMP: matrix metalloproteinase

Min: multiple intestinal neoplasia

mRNAs: messenger RNAs

NF-κB: Nuclear factor kappa-B

RNS: reactive nitrogen species

ROS: reactive oxygen species

STAT3: Signal transducer and activator of transcription 3

UC: Ulcerative colitis

VCAM: vascular cell adhesion molecules

VEGF: vascular endothelial growth factor

VEGFR: VEGF receptor

ZO: Zonula Occludens
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