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Gastric cancer (GC) remains a major challenge due to its high mortality and

morbidity, despite extensive research. Dysregulated host immunity plays a critical

role in carcinogenesis, particularly among susceptible cohorts. In the gastric

mucosa of GC patients, a reduction in IL-34 and TAM1, accompanied by an

increase in TAM2 via M-CSF, enhances Th2 cell function, reduces pro-

inflammatory activity, and elevates anti-inflammatory responses. Consequently,

TAM2 acts in both paracrine and autocrine manners to polarize and boost TAM2,

creating a tumour-favourable microenvironment that supports GC progression.

High levels of TAM2, observed during advanced GC stages, suppress gastric IL-34

production, further promoting GC development. In contrast, IL-35, a cytokine

involved in immune regulation and suppression, is produced by activated T cells

and/or B cells in the affected gastric mucosa. Persistent H. pylori infection in GC

tissues is associated with significant infiltration of IL-35-producing B cells and

regulatory T cells (Tregs), which enhance the immunosuppressive and pro-tumour

microenvironment by disrupting the local immune balance. Upregulated mucosal

IL-35 promotes the polarization of TAM2 and Tregs while suppressing TAM1 cells,

fostering a tumour-friendly environment that allows transformed gastric mucosal

cells to evade immune surveillance, particularly in chronic H. pylori-infected

patients. This cascade enhances proliferation and invasion while suppressing

differentiation and apoptosis of GC cells. Together, the differential regulation of

these cytokines creates an environment that supports cancer progression and

resistance to therapy. Targeting the IL-34 and IL-35 pathways may offer a novel

therapeutic strategy for improving outcomes in GC patients.
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Gastric cancer

Gastric cancer (GC) remains a significant clinical challenge as the fifth most common

cancer worldwide (1). The incidence of GC is highest in Eastern Asia—particularly in

Japan, Mongolia, Korea, and China—where it ranks second in cancer prevalence (2). While
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the age-standardized incidence of GC has gradually declined due to

widespread use of non-invasive screening methods, such as the

rapid urease test for Helicobacter pylori (H. pylori) detection (3), the

global burden remains substantial. Recent estimates report

approximately 1.1 million new cases and 770,000 deaths annually,

with incidence rates in Asia nearly twice as high in males as in

females (2). Alarmingly, projections suggest that by 2040 the global

burden of GC could rise to 1.8 million new cases and 1.3 million

deaths annually (2).

The mechanisms underlying GC progression and metastasis,

particularly in genetically susceptible populations, remain poorly

understood. Such reports highlight the urgent need for improved

therapeutic strategies, particularly those targeting immune

pathways. Despite advancements in treatment, GC remains the

third leading cause of cancer-related deaths globally, with late-stage

diagnoses and limited options for advanced disease being primary

contributors to its poor prognosis (4). Early detection significantly

improves outcomes, yet many patients are diagnosed at advanced

stages, resulting in low five-year survival rates. However, it is

challenging due to subtle and nonspecific symptoms, which often

leads to late-stage diagnoses with poor prognosis. Even in early-

stage cases, metastasis dramatically worsens prognosis (5).

The stunning discovery by Drs Marshall and Warren in 1984

identified H. pylori infection as a key factor in the development of

(GC), revolutionizing its management with antibiotics and acid-

reducing medications (6). H. pylori induce chronic gastric mucosal

inflammation, also known as chronic gastritis. Although H. pylori

affect half the global population, only some develop chronic gastritis

or cancer (7). Host mucosal immunity plays a pivotal role in GC

progression, involving both cellular and humoral immune

responses, as well as a delicate balance of pro- and anti-

inflammatory cytokines in the gastric mucosa (12). The host’s

gut-associated lymphoid tissue (GALT) and immune responses

help eliminate pathogens but compromised immunity in some

individuals can still lead to persistent infection, which contributes

to mucosal cell transformation and GC (9–11). H. pylori infection

and high-salt diets are major contributors to GC, particularly in

Asia, and the lower GC incidence in females has been attributed to

the protective effects of their hormones (7, 8).

Whilst the gastric mucosa possesses intrinsic regenerative

capabilities, persistent stimulation under chronic conditions, such

as chronic gastritis, can lead to the transformation of damaged

epithelial cells. Ordinarily, transformed cells are eliminated by host

immune surveillance mechanisms (13). However, they can evade

detection by secreting immunosuppressive factors, thereby

facilitating tumour progression, especially in genetically

predisposed individuals (14). Host immunosurveillance, including

cellular and humoral immunity, plays a critical role in cancer

suppression. Pro-inflammatory cytokines (IL-34) and anti-

inflammatory cytokines (IL-35) along with tumour-associated

macrophages affects the development of GC. Thus, a deeper

understanding of the interplay between host immunity and

tumorigenesis is essential for developing more effective treatment

strategies for GC. To illustrate the relationship among these factors,

the relevance connection is going to be presented below.
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IL-34 – pro-inflammatory cytokine

IL-34, a cytokine discovered in 2008 through computational

and experimental approaches, shares its receptor with macrophage

colony-stimulating factor (M-CSF) (15). Encoded by a gene on

chromosome 16, IL-34 signals through the colony-stimulating

factor-1 receptor (CSF-1R), a pathway it shares with M-CSF (15).

Despite structural differences, the two cytokines exhibit functional

overlap, advancing our understanding of cytokine networks and

receptor-ligand interactions in the immune system (16).

Structurally, IL-34 and M-CSF share similarities in their active

sites and demonstrate tissue-specific functions under pathological

conditions (17, 18). IL-34 is prominently expressed in the brain,

skin, and spleen, where it regulates the development and function of

myeloid cells, including macrophages and dendritic cells (15). The

CSF-1/CSF-1R pathway is critical for hematopoietic cell

differentiation, growth, maintenance, and survival, as shown in

both in vitro and in vivo studies (19, 20). Immunologically, IL-34

promotes the survival, differentiation, and proliferation of

monocytes, macrophages, and other myeloid cells (17). It plays a

pivotal role in innate and adaptive immune responses, tissue

repair, and homeostasis. IL-34 also supports the development

of Langerhans cells and enhances the activation of effector

T cells, particularly Th17 cells (16, 21). Furthermore, it

recruits macrophages and stimulates the production of pro-

inflammatory cytokines.

At the pathophysiological level, IL-34 is implicated in various

diseases, including autoimmune and inflammatory disorders.

Elevated IL-34 expression has been observed in inflammatory

bowel disease in both human and animal models (22). In

neuroinflammatory conditions like Parkinson’s disease, IL-34

modulates microglial cells, contributing to localized inflammation

through autocrine and paracrine mechanisms (17).

IL-34 plays dual roles in cancer development. On one hand, it

promotes tumour progression by recruiting tumour-associated

macrophages (TAMs) that facilitate immune evasion and tumour

growth, partly through mechanisms such as p35 inactivation (23).

On the other hand, IL-34 enhances anti-tumour immunity by

activating effector T cells and promoting macrophage-mediated

tumour cell killing (24). Understanding IL-34’s complex roles in

both physiological and pathological processes is crucial for

developing targeted therapies and improving patient outcomes.

Continued research into its diverse functions could provide

critical insights for therapeutic interventions in diseases such as

cancer, autoimmune disorders, and neurodegenerative conditions.
IL-35 – anti-inflammatory cytokine

IL-35 was discovered in 2007 during investigations into the

immunosuppressive mechanisms of regulatory T cells (Tregs) (25).

It is a heterodimeric cytokine composed of two subunits: p35,

shared with IL-12, and Epstein-Barr virus-induced gene 3 (EBI3),

shared with IL-27 (25). This shared subunit structure classifies IL-

35 as part of the IL-12 cytokine family.
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Primarily produced by Tregs (26), IL-35 functions as an anti-

inflammatory cytokine, suppressing effector T cells (Teffs) and

promoting Treg expansion to maintain immune tolerance (27).

Previously, Treg-mediated immunosuppression was attributed

mainly to contact-dependent mechanisms and cytokines such as

IL-10 and TGF-b. However, the discovery of IL-35 added

complexity to these pathways, establishing it as a crucial mediator

of immune suppression and a key factor in preventing autoimmune

diseases. By inhibiting Teff proliferation, IL-35 prevents excessive

inflammatory responses that could lead to tissue damage or

autoimmunity (28). Thus, IL-35 plays a vital role in maintaining

immune homeostasis.

It has been reported that, in autoimmune and inflammatory

diseases, enhancing IL-35 activity has shown therapeutic potential

by mitigating excessive immune responses and promoting immune

tolerance. For example, IL-35 inhibits Teff proliferation, alleviating

overactive immune responses in psoriasis (28). Similarly, it

suppresses autoreactive immune cells and supports regulatory

pathways in systemic lupus erythematosus (29). IL-35 has also

been shown to reduce disease severity in rheumatoid arthritis,

further highlighting its potential as a therapeutic target (30). IL-

35 also protects host tissues by limiting excessive inflammation in

conditions such as inflammatory bowel disease (25). Additionally, it

plays a protective role in vascular inflammation, potentially

preventing the progression of atherosclerosis by suppressing

inflammatory responses (31). However, its role in infectious

diseases is more complex. Elevated IL-35 levels can suppress

antiviral responses, facilitating viral persistence in chronic

hepatitis B and C infections (32).

IL-35 shifts from being protective to promoting immune evasion in

cancers. IL-35 creates a tumour-friendly microenvironment by

suppressing anti-tumour immune responses, enabling cancer cells to

proliferate andmetastasize (33).Within the tumourmicroenvironment

(TME), IL-35 and IL-10 work synergistically to drive T cell exhaustion

by regulating inhibitory receptor expression and shaping exhaustion-

associated transcriptomic profiles of CD8+ tumour-infiltrating

lymphocytes (TILs) (34). While IL-10 predominantly affects effector

T cell fate, IL-35 influences memory T cell differentiation. Together,

these cytokines suppress anti-tumour immunity, facilitating tumour

growth and immune evasion (34).

Thus, understanding the multifaceted roles of IL-35 is critical

for developing targeted interventions. Future research should aim to

elucidate the context-dependent effects of IL-35, particularly its dual

roles in immune suppression and activation, to harness its

therapeutic potential in both autoimmune diseases and cancer.
Tumour-associated macrophages

As noted above, host immunity both promotes and inhibits the

development of cancer. Tumour-associated macrophages (TAMs)

may contribute to the host’s defence against transformed cells and

can also support tumour growth. It was initially reported that

macrophages infiltrate and/or surround tumours in significant

numbers, potentially assisting lymphocytes in killing cancer cells.
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These macrophages are express the pan-macrophage marker CD68

(35). However, the functions of TAMs remain controversial,

particularly regarding whether they are pro-tumorigenic or anti-

tumorigenic in cancer pathogenesis (36). TAMs are often classified

into two subtypes, TAM1 and TAM2, based on their polarization in

vitro and the expression of specific surface biomarkers (37).

Macrophage activation is dynamic rather than static. During

inflammatory conditions or tissue damage, M1 macrophages can

transition into M2 or M2-like cells as inflammation progresses or

resolves (36). Functionally, TAM1 macrophages, driven by Th1

responses, are associated with macrophage-mediated tissue damage

and tumour cell destruction, playing key roles in initiating and

sustaining inflammation. These macrophages are pro-inflammatory

and exhibit anti-malignant activity through the production of

var ious inflammatory media tors . Converse ly , TAM2

macrophages, driven by Th2 responses, contribute to tissue repair

and remodelling. These macrophages are anti-inflammatory,

suppressing host immunity and thereby promoting malignant cell

proliferation and progression (36).

More recently, studies have reported that TAMs express PD-1,

which inhibits phagocytosis and suppresses tumour immunity (38).

PD-L1 expression by TAMs has also been observed, based on cross-

tissue single-cell analyses of human monocytes and macrophages in

both healthy and diseased states (39).

However, recent research challenges the strict classification of

TAMs into TAM1 or TAM2 based solely on surface biomarkers as

their functional roles in cancer are highly context-dependent. For

instance, TAMs often exhibit overlapping behaviours, with TAM2

macrophages increasing while TAM1 macrophages are suppressed,

collectively promoting tumour progression (40, 41). This

complexity emphasises the need for a deeper understanding of

the functional plasticity of TAMs in the tumour microenvironment.

We have highlighted the differential roles of IL-34 and IL-35

and their relationship with TAMs during the development of GC

and emphasized their potential as therapeutic targets. We have

considered the association between key factors, including anti-

inflammation and pro-inflammatory cytokines, and the

polarisation of macrophages, influential in the development of

GC via GM-CSF and/or PD-1/PD-L1 pathways. Future research

should focus on exploring the mechanisms through which these

cytokines contribute to GC progression and delving into strategies

that harness their therapeutic potential for clinical benefit.
IL-34 in GC

IL-34 expression in gastric mucosa and GC
progression

First from clinic immunological point of view, it has been

reported that IL-34, expressed on the mucosal epithelial cells of

non-cancerous gastric tissues, is significantly suppressed in the

gastric mucosa of GC patients (42). Furthermore, IL-34

expression in gastric mucosal epithelial cells is inversely

correlated with GC differentiation (42), suggesting an important
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suppressive role of IL-34 in GC development. However, this

protective effect may be diminished in susceptible individuals

facing intrinsic or extrinsic challenges, ultimately leading to GC.

Higher IL-34 expression in the gastric mucosa is associated with

better prognosis in female GC patients compared to males (42),

possibly due to hormonal protection. Conversely, older GC patients

exhibit higher IL-34 levels than younger patients, potentially

reflecting reduced vulnerability to malignancy in older cohorts

(43). However, no significant differences in IL-34 expression were

observed between patients with varying tumour sizes or metastasis

statuses, possibly due to study limitations such as small sample sizes

or single-centre designs.

Interestingly, while IL-34 appears to have a suppressive role in

GC, it promotes TAM2 differentiation and exhibits a pro-tumoral

role in colorectal cancer (44). This functional divergence may arise

from differences in microbial loads and gut-associated lymphoid

organ regulation between the upper and lower gastrointestinal (GI)

tract. Similar differential roles have been reported for cytokines such

as IL-37 and IL-38 (45, 46).
Mechanistic insights into IL-34 and TAMs

From mechanistic point of view, it has been reported that IL-34

supports macrophage maturation and function through the CSF-1

receptor on monocytes (47). Paradoxically, GC tissues exhibit

increased infiltration of TAMs, raising the question of the role of

IL-34 in this process. This discrepancy could be attributed to IL-34’s

efficacy in recruiting monocytes and driving their differentiation

into TAMs, particularly favouring the TAM2 subset.

Although the specific subset of TAMs in GC mucosa remains

unconfirmed (42), a positive correlation between TAMs infiltration

and GC differentiation and invasion suggests that TAM2 may

predominate (48). TAM2 exhibits pro-tumoral characteristics,

promoting GC cell proliferation and invasion while inhibiting

differentiation and apoptosis (42). Additionally, TAM2 may

enhance GC progression by secreting VEGF and other factors

that stimulate proliferation and invasion (49). Recent evidence

indicates that IL-34 facilitates tumour immune evasion by

coordinating TAMs to inactivate p53 (23). This highlights IL-34’s

dual role in tumorigenesis, warranting further investigation.
Clinical and research implications

From clinical application point of view, IL-34 expression is

inversely correlated with GC differentiation and TNM stage,

aligning with a 5-year survival rate. However, IL-34 is not an

independent prognostic factor (42). Future multi-centre studies

with larger, diverse cohorts are necessary to validate these

findings. A significant correlation between IL-34/CD68+ TAMs

and GC prognosis suggests their synergistic protective role. High

IL-34 and CD68+ TAM levels are associated with the best

prognosis, while low levels of both markers indicate the worst

outcomes (42). These findings highlight the potential of IL-34/
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CD68+ TAMs as prognostic biomarkers and therapeutic targets.

Reduced gastric IL-34 exacerbates GC progression, forming a self-

reinforcing loop that fosters a tumour-promoting environment.

Understanding IL-34’s complex roles in GC could pave the way for

novel therapeutic strategies tailored to patient-specific profiles.

The schematic diagram generated further illustrates this

mechanism: In the gastric mucosa of GC patients, a reduction in

IL-34 and TAM1, accompanied by an increase in TAM2 via M-CSF,

enhances Th2 cell function, reduces pro-inflammatory activity, and

elevates anti-inflammatory responses. Consequently, TAM2 acts in

both paracrine and autocrine manners to polarize/boost TAM2,

creating a tumour-favourable microenvironment that supports GC

progression. High levels of TAM2, observed during advanced stages

of GC, suppress gastric IL-34 production, further promoting GC

development (Figure 1A).
Future directions

First, validating IL-34 as a diagnostic and/or prognostic target

through large, multicentre cohorts. Second, investigating the efficacy

and safety of IL-34 inhibitors in preclinical and clinical trials, as well

as examining the potential influence of sex hormones on IL-34

expression and GC progression to better understand its differential

impact in males and females. Third, while some GC patients benefit

from targeted immunotherapies, leading to prolonged survival, others

experience compromised outcomes, highlighting the need for further

investigation into this variability. Furthermore, studies should

employ single-cell omics and humanized GC models to

characterize TAM subsets and their functions in GC. Finally,

precision medicine strategies could utilize engineered macrophages

to refine therapeutic interventions (50).
IL-35 in GC

IL-35’s role in immune regulation and
tumour promotion

As previously discussed, IL-35, a cytokine involved in immune

regulation and suppression, is produced by activated T cells and/or B

cells in the affected gastric mucosa (51). PersistentH. pylori infection in

GC tissues is associated with significant infiltration of IL-35-producing

B cells and regulatory T cells (Tregs), which enhance the

immunosuppressive and pro-tumour microenvironment by

disrupting the local immune balance. Upregulated mucosal IL-35

promotes the polarization of TAM2 and Tregs while suppressing

TAM1 cells, fostering a tumour-friendly environment that allows

transformed gastric mucosal cells to evade immune surveillance,

particularly in chronic H. pylori-infected patients. This cascade

enhances proliferation and invasion while suppressing differentiation

and apoptosis of GC cells.

The synchronized effects of IL-35 and TAM2 further exacerbate

tumour progression by establishing a self-reinforcing loop that

suppresses TAM1 cells while elevating IL-35 and TAM2 levels.
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Studies have shown that elevated IL-35 levels may represent a

compensatory response to suppress uncontrolled inflammation

caused by H. pylori infection. However, this response

inadvertently promotes tumorigenesis by suppressing anti-tumour

immunity (52). Thus, IL-35 plays a pivotal role in GC by

undermining the host’s anti-tumour immune defences.
Mechanisms of IL-35 in GC progression

From mechanistic point of view, IL-35 drives GC progression

through several mechanisms. First, it enhances Treg activity by

promoting their expansion and suppressive functions, which inhibit

effector T cells (Teffs) and maintain an immunosuppressive

microenvironment conducive to tumour growth. Elevated levels of

Tregs in GC tissues correlate with tumour progression and poor

survival outcomes (53). Second, IL-35 induces exhaustion in CD8+

tumour-infiltrating lymphocytes (TILs) by increasing the expression

of inhibitory receptors, reducing their cytotoxic capacity and

facilitating tumour growth (34). This is supported by evidence

showing a positive correlation between IL-35 and Ki67 expression,

linking IL-35 to GC cell proliferation—a hallmark of cancer

progression (54). Additionally, IL-35 promotes the expression of

anti-apoptotic proteins like Bcl-2, enhancing tumour cell survival and
Frontiers in Immunology 05
resistance to apoptosis (54). Finally, IL-35 contributes to

angiogenesis, a critical process in neoplasm invasion and

metastasis. It alters the expression of angiogenesis regulators such

as TIMP1, PAI1, and IGFBP1 to promote blood vessel formation

(54). Tumour-derived IL-35 also facilitates the accumulation of

myeloid-derived suppressor cells (MDSCs) and TAM2, which

further enhance angiogenesis, cancer progression, and metastasis

(53). These findings underscore IL-35’s multifaceted role in driving

GC progression and its potential as a therapeutic target.
IL-35 and immune checkpoints

It is well known that programmed cell death protein 1 (PD-1),

an immune checkpoint receptor expressed on activated T cells,

regulates immune tolerance. Tumour cells exploit this pathway by

overexpressing PD-L1, allowing them to evade immune detection

and enhance survival. PD-1 expression on TAMs also impairs their

phagocytic function, but this dysfunction can be reversed with anti-

PD-1 antibodies, improving cancer patient outcomes (38).

Combining IL-35 blockade with checkpoint inhibitors may

restore immune function and enhance therapeutic efficacy (34).

Thus, targeting TAMs and MDSCs, which are recruited and

activated by IL-35, is another promising strategy. Therapies aimed
FIGURE 1

The schematic diagram illustrates the differential distinct role of IL-34 and IL-35 during the development of gastric cancer. (A) Protective role of IL-
34 in gastric cancer:.Decreased intra-tumoral IL-34 leads to reduce polarisation of in M1 via GM-CSF pathway, but promote M2 macrophages.
Consequently, anti-inflammatory cytokines are elevated, whereas pro-inflammatory cytokines are reduced, promoting proliferation and invasion of
gastric cancer, while supressing differentiation and apoptosis of GC cells. Consequently, this leads to a pro-tumoral environment. The further
development of GC continuously suppresses polarisation of M1 in the tumour, and further supresses intra tumoral IL-34 production. This, in turn,
enhances GC progression, creating a feedback loop that further drives tumour development. (B) IL-35 in gastric cancer. Increased intra-tumoral IL-
35 contributes to reduce polarisation of M1, but promote M2 macrophages, as well increase Treg cells. This leads to compromised host
immunosurveillance via the PD-1/PD-L1 pathway, promoting GC development, e.g. GC proliferation, invasion, while decreasing differentiation and
apoptosis. As GC continues to develop, IL-35 elevation intensifies, further reducing M1 macrophages while promoting M2 macrophages, leading to
even higher IL-35 levels. This, in turn, accelerates GC progression, creating a feedback loop that further drives tumour development.
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at these cells, particularly in combination with IL-35 inhibitors,

could effectively disrupt the tumour-promoting microenvironment

(40). Similar findings in colorectal cancer (CRC) support this

approach, as an inverse correlation between IL-38 and PD-1

expression in CRC lymph nodes has been observed (55). IL-38

appears protective against CRC development (56), contrasting with

PD-1’s association with pro-tumour activity (38).
Clinical implications of IL-35

Considering IL-35 expression in GC correlates with advanced

TNM stages, tumour size, and invasion depth (57), these adverse

outcomes likely reflect IL-35’s ability to suppress both local and

systemic immunity against GC. Elevated circulating IL-35 levels

inversely correlate with overall and progression-free survival,

indicating its potential as an independent prognostic factor (58).

Additionally, circulating IL-35 could serve as a non-invasive

biomarker for early GC detection and progression monitoring,

particularly in H. pylori-infected patients. Emerging evidence also

suggests that IL-35 contributes to chemotherapy resistance by

promoting GC cell survival through enhanced anti-apoptotic

mechanisms, thereby reducing chemotherapy susceptibility (54).

To further illustrate this mechanism, a schematic diagram is

also generated: Increased intra-tumoral IL-35 suppresses

polarisation of M1, but promotes M2 macrophages, as well

promotes Treg cells development. Consequently, these actions

lead to compromised host surveillance via the PD-1/PD-L1

pathway, promoting GC development, e.g. GC proliferation,

invasion, while decreasing differentiation and apoptosis. During

further development of GC, IL-35 elevation intensifies, further

reducing M1 macrophages while promoting M2 macrophages,

leading to even higher IL-35 levels. This, in turn, accelerates GC

progression, creating a feedback loop that further drives tumour

development (Figure 1B).
Future directions

For potential clinical direction, targeting IL-35 in combination

with therapies like PD-1/PD-L1 inhibitors, CAR-T cell therapy, or

anti-angiogenic agents holds promise for improving GC treatment

outcomes. Additionally, nanotechnology-based delivery systems for

IL-35 inhibitors or TAMmodulation could offer a precise treatment

method (40). Future research should focus on exploring IL-35’s role

in Treg activity, angiogenesis, and tumour proliferation, validating

it as a diagnostic and prognostic marker through large, multi-centre

cohorts, and assessing IL-35 inhibitors’ efficacy in clinical trials.

Further investigation is needed into the impact of sex hormones on

IL-35 expression and GC progression, as well as the variability in

outcomes observed with targeted immunotherapies.
Frontiers in Immunology 06
Conclusion

We conclude that IL-34 and IL-35 play distinct but significant

roles in the pathogenesis of gastric cancer by modulating the

tumour-friendly microenvironment through immune regulation.

Reduced gastric IL-34 promotes tumour growth by recruiting

TAM2 cells to the GC mucosa via M-CSF, fostering a tumour-

permissive environment. In contrast, elevated IL-35 contributes to

immune evasion by promoting Treg cell expansion but suppressing

effector T cells. Together, the differential regulation of these two

cytokines creates an environment that supports cancer progression

and resistance to therapy. Targeting the IL-34 and IL-35 pathways

could offer a novel therapeutic strategy to improve outcomes in

gastric cancer patients. Further research is needed to clarify their

precise mechanistic roles in tumour progression and immune

regulation, which could potentially pave the way for cytokine-

targeted treatments.
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