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Prostate cancer (PCa) is still as a major cause of morbidity and mortality in men at the global level, highlighting the necessity for improved diagnostic and therapeutic strategies beyond current PSA screening limitations. This mini-review focuses on the complex and often opposing roles of two key cytokines, IL-33 and IL-38, within the tumour microenvironment and their implications for host immunosurveillance in PCa. Intra-tumoral IL-33 expression is significantly reduced in PCa tissues and correlates with aggressive disease features such as higher Gleason scores and lymphatic metastasis, suggesting an inherent anti-tumour function. Such a protective role may be mediated via the ST2/NF-κB signalling pathway and the recruitment of lymphocytes into the tumour microenvironment. However, a paradoxical increase in circulating IL-33 levels in PCa patients hints at complex systemic compensatory mechanisms or differential compartmental regulation. In contrast, intra-tumoral IL-38 exhibits markedly elevated expression in PCa compared to benign prostatic hyperplasia and non-cancerous tissues. This increased IL-38 correlates with tumour severity, advanced TNM stages, and poorer overall survival, indicating a pro-tumoral role. Mechanistically, IL-38 appears to inhibit CD8+ cytotoxic T cell infiltration and potentially promotes immunosuppression through the upregulation of regulatory T cells (Tregs), thereby facilitating tumour progression. The contrasting expression patterns and clinicopathological associations of IL-33 and IL-38 highlight their potential as novel biomarkers for PCa diagnosis and prognosis. Further comprehensive investigation, including multi-centre studies across diverse populations, functional in vitro and in vivo analyses, and exploration of their therapeutic targetability, is crucial to translate these findings into effective precision medicine strategies for PCa patients.
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Introduction

Despite extensive basic and clinical research and significant advancements in medical interventions for prostate cancer (PCa) (1), PCa remains the second most common cancer and the fifth leading cause of cancer-related deaths among men globally (2). The global burden is considerable, with approximately 1.4 million cases and 375,000 deaths reported annually (3). This persistent morbidity and mortality are attributed to an ageing population, environmental pollution from industrialisation, and lifestyle shifts such as reduced physical activity (3).

Late diagnosis significantly compromises the overall five-year survival rate, particularly dropping below 30% in cases with distant metastases. In contrast, patients with localised PCa (approximately 70% of cases) generally exhibit more favourable outcomes following appropriate treatment (1).

Currently, prostate-specific antigen (PSA) screening remains the mainstay for early detection. However, while sensitive, PSA lacks specificity, limiting its effectiveness for early diagnosis and precise clinical decision-making (4). Therefore, the identification of novel biomarkers with both high sensitivity and specificity is urgently needed to enable early detection and personalised treatment strategies.





Host immunity and prostate cancer

Host immunity plays a fundamental role in cancer immunosurveillance. Both innate and adaptive immune responses are essential for modulating tumour initiation, progression, and metastasis (5). Chronic local inflammation and persistent immune suppression are well-established drivers of PCa development (6). Disruption of immune surveillance enables transformed cells to evade detection and progress into malignant tumours (7), involving key immune effectors such as CD8+ cytotoxic T cells, CD4+ helper T cells, and CD25+ regulatory T cells (Tregs).

Interactions between tumour cells and the surrounding microenvironment critically shape PCa progression. Pro- or anti-inflammatory cytokines modulate these interactions, influencing host immunity and tumour outcomes (6). Thus, a deeper understanding of these immunological kinetics is crucial for improving immunotherapeutic strategies (8). Identifying cytokines with prognostic and/or therapeutic significance could improve clinical outcomes via reshaping the tumour microenvironment.





IL-33 and prostate cancer

IL-33, a member of the IL-1 cytokine superfamily, was first identified in 2003 by Baekkevold et al. (9). The biologically active form (~30 kDa) is predominantly associated with Type 2 immunity and is commonly expressed in keratinocytes, endothelial cells, and fibroblasts (10). Its biological effects are mediated through its receptor ST2, expressed on various leukocytes including group 2 innate lymphoid cells (ILC2s), Tregs, and mast cells (11).

Interestingly, IL-33 can promote either Type 1 or Type 2 immune responses, depending on the microenvironment (11). It induces NF-κB activity and pro-inflammatory cytokine release via the ST2 pathway (12), and its expression is typically upregulated in chronic inflammatory conditions such as inflammatory bowel disease (IBD) and rheumatoid arthritis (13). IL-33 is released in response to mechanical injury or necrosis, acting as an alarmin.

Wang et al. explore IL-33 expression in PCa using bioinformatics analyses (TCGA, TIMER, HPA databases), followed by validation in clinical samples (PCa, benign prostatic hyperplasia [BPH], and non-cancerous tissues) (14). Immunohistochemistry confirms significantly reduced IL-33 expression in PCa tissues. This reduction of intra-tumoral IL-33 may impair anti-tumour immune surveillance by weakening the Th1 response, thereby promoting tumour development.

In addition to studies conducted in Chinese populations (14), research from a Canadian cohort has demonstrated that IL-33 expression is significantly reduced in metastatic prostate cancer (PCa) compared to primary PCa or benign prostatic hyperplasia (BPH) (15). A similar pattern is observed for the HLA-A, HLA-B, and HLA-C genes, which are downregulated in metastatic castration-resistant PCa but upregulated in high-risk, neo-hormone-treated primary tumours. These findings suggest that IL-33 may play a role in maintaining an immune-recognisable phenotype in primary tumours. In human PCa, IL-33 and MHC-I/HLA genes are co-ordinately downregulated during metastatic reprogramming, indicating a potential role for IL-33 in tumour progression and immune evasion (15). Further validation of IL-33’s role in immune escape and tumour progression is needed using both human PCa samples and relevant animal models.

Further analysis reveals decreased expression levels of ST2 and NF-κB in PCa, suggesting that IL-33 downregulation occurs via the ST2/NF-κB axis. Notably, lower IL-33 expression correlated with higher Gleason scores and lymphatic metastasis, highlighting its anti-tumour role. However, these observations are based on eye visual scoring methods prone to bias. Automated image analysis would improve objectivity and reproducibility in future study (16–19).

IL-33 levels are positively correlated with lymphocyte infiltration, suggesting a protective role in immune recruitment. Interestingly, IL-33 expression is lower in Caucasian patients compared to non-Caucasians, while no significant age-related differences are detected. Region-specific differences in IL-33 expression within the prostate are also noted—levels are lower in the peripheral zone, consistent with poorer prognosis in cancers arising from this region (20). IL-33 expression also positively correlated with CD68+ macrophage infiltration.

In summary, IL-33/ST2/NF-κB expression is reduced in PCa and associated with immune cell infiltration, tumour grade, TP53 mutations, and metastasis. These findings support an anti-tumour role for IL-33 via the ST2/NF-κB pathway.

Paradoxically, Chatrabnous et al. report increased circulating IL-33 levels in PCa patients, correlating with higher Gleason scores (21). This discrepancy—reduced intra-tumoral versus elevated systemic IL-33—may reflect differential compartmental regulation. Intra-tumoral IL-33 suppression may compromise local immune surveillance, while systemic IL-33 could represent a compensatory response to tumour progression, potentially influenced by host genetics such as IL-33 SNPs (e.g., rs1929992) (21–23).

This hypothesis warrants further investigation using multi-centre studies across diverse populations and paired analyses of intra-tumoral and circulating IL-33 levels. Animal models with genetic manipulation of IL-33 and ST2, as well as in vitro studies, could elucidate mechanisms relevant to precision medicine.





IL-38 in prostate cancer

Intra-tumoral expression of IL-38 is markedly elevated in PCa tissues compared to non-cancerous or benign prostatic hyperplasia (BPH) tissues (18). IL-38 is primarily localised in the nuclei, with a smaller proportion present in the cytoplasm. The precise underlying mechanism remains unclear and requires verification through molecular biology and/or bioinformatics approaches. Importantly, the specificity and sensitivity of intra-tumoral IL-38 have been validated using ROC curve analysis, suggesting that IL-38 is a reliable biomarker. Additionally, intra-tumoral IL-38 expression correlates with both the Gleason score (24) and circulating PSA levels (18), suggesting its association with tumour severity and disease progression.

This concept is further supported by the observation that higher IL-38 levels are associated with advanced TNM stages, particularly those involving distant metastasis. Moreover, IL-38 expression has been linked to prognostic value (18). As an anti-inflammatory cytokine, IL-38 plays a key role in maintaining physiological homeostasis and suppressing inflammation, particularly in autoimmune diseases. Its contribution to PCa progression aligns with findings in non-small cell lung cancer (NSCLC), where an inverse correlation has been observed between IL-38 expression and tumour differentiation (25), suggesting a pro-tumoral role for IL-38. This is further supported by in vivo studies using IL-38-plasmid-transfected Lewis lung carcinoma cells, which developed significantly larger tumours compared to controls (26). Notably, the increased tumour size was inversely correlated with infiltrating CD8+ cytotoxic T cells, suggesting that IL-38 may suppress host cellular immunity via upregulating Treg cells (27). By contrast, intra-tumoral IL-38 is inversely correlated with differentiation and invasion in colorectal cancer (19), suggesting IL-38 plays a protective role during malignancy development. The discrepancy observed between PCa and colorectal cancer may be due to the different microbial load; prostate tissue is almost germ-free, whereas the colon contains almost 1014 microbiota. These distinct micro-environments could trigger substantially different host responses during the development of malignant tumours, resulting in differential local IL-38 expression.

To investigate the potential immunological mechanisms, the relationship between IL-38 expression and lymphocyte subsets has been determined. An inverse correlation is observed between IL-38 and infiltrating CD8+ T cells in PCa tissues (18), suggesting that IL-38 may promote tumour progression by inhibiting CD8+ T cell infiltration, either directly or indirectly. The relationship between IL-38 production and CD8+ T cell mediated cytotoxicity in PCa remains to be explored. While PD-1 is well known to contribute to tumour immune evasion (28), an unexpected inverse correlation between intra-tumoral IL-38 and PD-1 has been detected. This is paradoxical, given that IL-38 appears to be pro-tumoral, whereas PD-1 is typically associated with immunosuppressive tumour environments (18).

Interestingly, no significant correlation is found between IL-38 and infiltrating CD4+ helper T cells or CD20+ B cells in PCa tissues, indicating that IL-38 may differentially regulate various lymphocyte subsets and exert distinct effects on cellular versus humoral immune responses. These differences may reflect variations in the tumour microenvironment and warrant further investigation.

Identifying the cellular source of intra-tumoral IL-38 is critical for therapeutic development. Studies indicate that IL-38 in PCa originates from tumour epithelial cells, CD138+ plasmacytes, CD3+ T cells, and CD68+ macrophages (18). While IL-38 is traditionally considered to derive from leukocytes and keratinocytes (29), findings by Wu et al. demonstrate tumour epithelial cells as a major source in PCa (18). Such findings further suggest a pro-tumoral role for IL-38 during PCa development, and that IL-38 functions in both a paracrine and autocrine manner in PCa.

The exact mechanism by which tumour epithelial cells secrete IL-38—whether through paracrine or autocrine signalling—remains to be elucidated. However, it is hypothesised that elevated IL-38 may initially suppress inflammation via Tregs, as part of a response to chronic inflammation in the prostate (30). This immune suppression may weaken host defences, facilitating immune escape of transformed cells, particularly under persistent stressors such as smoking (31).

As the disease progresses, transformed prostate epithelial cells appear to produce IL-38, enhancing local immunosuppression. This supports a transition from paracrine to autocrine action. Consistent with this, highly proliferative PCa cells have been shown to produce nearly twice as much IL-38 as less proliferative cells (18). Anti-IL-38 therapy has been reported to restore host anti-tumour immunity by counteracting tumour-induced suppression of early immune activation in mouse models of breast cancer and melanoma (32), emphasising its potential in precision oncology.

Importantly, IL-38 expression correlates with survival outcomes. Patients with low intra-tumoral IL-38 exhibit significantly longer overall survival, including those with advanced disease (prognostic stages III–IV or Gleason score ≥8) (18). Interestingly, this association is observed in stages I–III but not in stage IV, where IL-38 levels decline. This decrease may result from extensive tissue damage or compression in the prostate, impairing IL-38 production, though this hypothesis requires further study.

Cox regression analysis identified IL-38 expression, PSA level, T stage, TNM stage, and prognostic stage as significant predictors of patient survival in univariate analysis. Multivariate analysis further confirms IL-38 and TNM stage as independent prognostic indicators (18), suggesting that intra-tumoral IL-38 may serve as a useful biomarker for both diagnosis and targeted therapy.

However, several factors—including age, serum PSA, recurrence risk, prognostic grouping, lymph node metastasis, CD8 and PD-1 levels, and combined IL-38 with CD8 or PD-1—are not significantly associated with survival outcomes (18). PSA’s limitations as a specific diagnostic tool are well known (4). The lack of age correlation likely reflects the advanced age of most PCa patients, who may no longer experience androgen-driven tumour growth. Surprisingly, IL-38 showed no significant association with recurrence or prognosis of PCa. Similarly, the lack of correlation with lymph node metastasis suggests either a minimal role for IL-38 in PCa cell migration or an effect too subtle to detect. Interestingly, IL-38 has been linked to metastasis in colorectal cancer animal models (33), possibly reflecting species-specific or tumour-type differences.

The absence of significant correlation between IL-38 and the combined CD8+/PD-1 axis implies that IL-38 may not act primarily through the PD-1/PD-L1 pathway in PCa. Alternatively, limited sample size may have introduced bias, highlighting the need for larger, multicentre studies. Moreover, the lack of correlation with CD8+ T cells may suggest that IL-38, as an anti-inflammatory cytokine, that more potently influences CD4+ T cells, particularly Tregs (27). This should be explored in future, using genetically modified IL-38 animal models (34).

There are distinct microenvironmental differences between colon and prostate tissues—most notably in their resident microbial communities. The colon harbours a dense and diverse microbiota, whereas the prostate contains relatively few microbial inhabitants. Even a small number of unusual microorganisms in the prostate can lead to chronic prostatitis, creating a persistent inflammatory environment that may contribute to the development of PCa. These disparities may significantly influence local immune responses and each tissue’s capacity to maintain homeostasis, potentially affecting carcinogenesis. Further studies are warranted to elucidate these mechanisms, including investigations using animal models and analyses of human tissue samples. Future research should also aim to characterise the functional impact of specific microbial taxa on immune modulation and tumour development in these distinct tissue environments.

Given that intra-tumoral IL-38 serves as a robust prognostic indicator, it holds promise for incorporation into clinical diagnostic and therapeutic protocols.

As stated above, PSA is well recognised as a useful diagnostic tool in clinical practice (4). However, a direct comparison of circulating levels of PSA, IL-33, and IL-38 would be highly valuable for assessing the potential clinical utility of IL-33 and/or IL-38 in early diagnosis or as therapeutic targets. This hypothesis should be tested in future studies.

The IL-1 cytokine family comprises a diverse group of both pro-inflammatory and anti-inflammatory mediators, including IL-1α, IL-1β, IL-18, IL-33, IL-36α/β/γ, IL-37, and IL-38. In this mini-review, we compared the roles of IL-1β and IL-36 with those of IL-33 and IL-38 in prostate cancer (PCa). Although these cytokines belong to the same family, they exhibit distinct roles in carcinogenesis.

An inverse association between androgen receptor (AR) expression and IL-1β has been observed in a cohort of patients with metastatic castration-resistant prostate cancer (35). IL-1β plays a key role in promoting skeletal metastasis by shaping the metastatic microenvironment to support disease progression. Notably, the current standard of care for PCa, which involves inhibition of the AR signalling axis in tumour cells, may inadvertently lead to increased IL-1β production (35).

Despite an extensive literature search, there is limited evidence on the role of IL-36 in prostate cancer. However, based on findings in other malignancies, such as colorectal cancer (36), and the fact that IL-38 binds to the IL-36 receptor and exhibits immune-regulatory effects similar to the IL-36 receptor antagonist (37), we speculate that IL-36 may promote PCa progression through its pro-inflammatory activity—potentially by enhancing M1 macrophage polarisation. This hypothesis warrants further investigation in future studies.





Conclusion

Differential expression of intra-tumoral IL-33 and IL-38 emphasises the importance of host immunosurveillance in PCa development. Targeting IL-33 and/or IL-38 may enhance precision medicine strategies and improve clinical outcomes for PCa patients. However, their diagnostic and prognostic utility still requires further validation.





Author contributions

RB: Writing – original draft. SG: Writing – original draft. BZ: Writing – review & editing, Supervision, Conceptualization. SB: Supervision, Writing – review & editing, Conceptualization.





Funding

The author(s) declare that no financial support was received for the research and/or publication of this article.





Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

The author(s) declared that they were an editorial board member of Frontiers, at the time of submission. This had no impact on the peer review process and the final decision.





Generative AI statement

The author(s) declare that no Generative AI was used in the creation of this manuscript.





References

1. Padhani, AR, and Schoots, IG. Imaging-based diagnostic and therapeutic strategies for prostate cancer in the coming decades. Radiology. (2023) 307:e222990. doi: 10.1148/radiol.222990

2. Siegel, RL, Giaquinto, AN, and Jemal, A. Cancer statistics 2024. CA Cancer J Clin. (2024) 74:12–49. doi: 10.3322/caac.21820

3. Zhu, Y, Mo, M, Wei, Y, Wu, J, Pan, J, Freedland, SJ, et al. Epidemiology and genomics of prostate cancer in Asian men. Nat Rev Urol. (2021) 18:282–301. doi: 10.1038/s41585-021-00442-8

4. David, MK, and Leslie, SM. Prostate-specific antigen. Treasure Island (FL: StatPearls Publishing (2025).

5. Knudsen, BS, and Vasioukhin, V. Mechanisms of prostate cancer initiation and progression. Adv Cancer Res. (2010) 109:1–50. doi: 10.1016/B978-0-12-380890-5.00001-6

6. Shiao, SL, Chu, GC, and Chung, LW. Regulation of prostate cancer progression by the tumor microenvironment. Cancer Lett. (2016) 380:340–8. doi: 10.1016/j.canlet.2015.12.022

7. Swann, JB, and Smyth, MJ. Immune surveillance of tumors. J Clin Invest. (2007) 117:1137–46. doi: 10.1172/JCI31405

8. Kim, SK, and Cho, SW. The evasion mechanisms of cancer immunity and drug intervention in the tumor microenvironment. Front Pharmacol. (2022) 13:868695. doi: 10.3389/fphar.2022.868695

9. Baekkevold, ES, Roussigne, M, Yamanaka, T, Johansen, FE, Jahnsen, FL, Amalric, F, et al. Molecular characterization of NF-HEV, a nuclear factor preferentially expressed in human high endothelial venules. Am J Pathol. (2003) 163:69–79. doi: 10.1016/S0002-9440(10)63631-0

10. Schmitz, J, Owyang, A, Oldham, E, Song, Y, Murphy, E, Mcclanahan, TK, et al. IL-33, an interleukin-1-like cytokine that signals via the IL-1 receptor-related protein ST2 and induces T helper type 2-associated cytokines. Immunity. (2005) 23:479–90. doi: 10.1016/j.immuni.2005.09.015

11. Cayrol, C, and Girard, JP. Interleukin-33 (IL-33): A nuclear cytokine from the IL-1 family. Immunol Rev. (2018) 281:154–68. doi: 10.1111/imr.12619

12. Luthi, AU, Cullen, SP, Mcneela, EA, Duriez, PJ, Afonina, IS, Sheridan, C, et al. Suppression of interleukin-33 bioactivity through proteolysis by apoptotic caspases. Immunity. (2009) 31:84–98. doi: 10.1016/j.immuni.2009.05.007

13. Liew, FY, Girard, JP, and Turnquist, HR. Interleukin-33 in health and disease. Nat Rev Immunol. (2016) 16:676–89. doi: 10.1038/nri.2016.95

14. Wang, H, He, K, Liu, Y, Yang, L, Wang, Z, Wang, H, et al. Expression and immune infiltration studies of IL-33-ST2-NF-kappaB signaling pathway in prostate cancer. Prostate. (2024) 84:1398–410. doi: 10.1002/pros.24778

15. Saranchova, I, Han, J, Huang, H, Fenninger, F, Choi, KB, Munro, L, et al. Discovery of a metastatic immune escape mechanism initiated by the loss of expression of the tumour biomarker interleukin-33. Sci Rep. (2016) 6:30555. doi: 10.1038/srep30555

16. Liu, Q, Zhang, Y, Zhang, J, Tao, K, Hambly, BD, and Bao, S. Inverse correlation between Interleukin-34 and gastric cancer, a potential biomarker for prognosis. Cell Biosci. (2020) 10:94. doi: 10.1186/s13578-020-00454-8

17. Liu, Q, Zhang, J, Xia, L, Wise, SD, Hambly, BD, Tao, K, et al. Clinical implications of interleukins-31, 32, and 33 in gastric cancer. World J Gastrointestinal Oncol. (2022) 14:1808–22. doi: 10.4251/wjgo.v14.i9.1808

18. Wu, H, Yang, J, Yuan, L, Tan, Z, Zhang, X, Hambly, BD, et al. IL-38 promotes the development of prostate cancer. Front Immunol. (2024) 15:1384416. doi: 10.3389/fimmu.2024.1384416

19. Yuan, L, Tan, Z, Huang, J, Chen, F, Hambly, BD, Bao, S, et al. Exploring the clinical significance of IL-38 correlation with PD-1, CTLA-4, and FOXP3 in colorectal cancer draining lymph nodes. Front Immunol. (2024) 15:1384548. doi: 10.3389/fimmu.2024.1384548

20. Sato, S, Kimura, T, Onuma, H, Egawa, S, and Takahashi, H. Transition zone prostate cancer is associated with better clinical outcomes than peripheral zone cancer. BJUI Compass. (2021) 2:169–77. doi: 10.1002/bco2.47

21. Chatrabnous, N, Jafarzadeh, A, Ghaderi, A, Ariafar, A, Aminizadeh, N, Ghassabi, F, et al. Association of elevated interleukin-33 serum levels with tumorstages in patients with prostate cancer. Eur Cytokine Netw. (2019) 30:144–50. doi: 10.1684/ecn.2019.0438

22. Sakashita, M, Yoshimoto, T, Hirota, T, Harada, M, Okubo, K, Osawa, Y, et al. Association of serum interleukin-33 level and the interleukin-33 genetic variant with Japanese cedar pollinosis. Clin Exp Allergy. (2008) 38:1875–81. doi: 10.1111/j.1365-2222.2008.03114.x

23. Tu, X, Nie, S, Liao, Y, Zhang, H, Fan, Q, Xu, C, et al. The IL-33-ST2L pathway is associated with coronary artery disease in a Chinese Han population. Am J Hum Genet. (2013) 93:652–60. doi: 10.1016/j.ajhg.2013.08.009

24. Miles, B, Ittmann, M, Wheeler, T, Sayeeduddin, M, Cubilla, A, Rowley, D, et al. Moving beyond gleason scoring. Arch Pathol Lab Med. (2019) 143:565–70. doi: 10.5858/arpa.2018-0242-RA

25. Takada, K, Okamoto, T, Tominaga, M, Teraishi, K, Akamine, T, Takamori, S, et al. Clinical implications of the novel cytokine IL-38 expressed in lung adenocarcinoma: Possible association with PD-L1 expression. PloS One. (2017) 12:e0181598. doi: 10.1371/journal.pone.0181598

26. Kinoshita, F, Tagawa, T, Akamine, T, Takada, K, Yamada, Y, Oku, Y, et al. Interleukin-38 promotes tumor growth through regulation of CD8(+) tumor-infiltrating lymphocytes in lung cancer tumor microenvironment. Cancer Immunol Immunother. (2021) 70:123–35. doi: 10.1007/s00262-020-02659-9

27. Ge, Y, Huang, M, Wu, Y, Dong, N, and Yao, Y-M. Interleukin-38 protects against sepsis by augmenting immunosuppressive activity of CD4+CD25+ regulatory T cells. J Cell Mol Med. (2020) 24:2027–39. doi: 10.1111/jcmm.14902

28. Han, Y, Liu, D, and Li, L. PD-1/PD-L1 pathway: current researches in cancer. Am J Cancer Res. (2020) 10:727–42.

29. De Graaf, DM, Teufel, LU, Joosten, L, and Dinarello, CA. Interleukin-38 in health and disease. Cytokine. (2022) 152:155824. doi: 10.1016/j.cyto.2022.155824

30. Chow, MT, Moller, A, and Smyth, MJ. Inflammation and immune surveillance in cancer. Semin Cancer Biol. (2012) 22:23–32. doi: 10.1016/j.semcancer.2011.12.004

31. Huncharek, M, Haddock, KS, Reid, R, and Kupelnick, B. Smoking as a risk factor for prostate cancer: a meta-analysis of 24 prospective cohort studies. Am J Public Health. (2010) 100:693–701. doi: 10.2105/AJPH.2008.150508

32. Dowling, JP, Nikitin, PA, Shen, F, Shukla, H, Finn, JP, Patel, N, et al. IL-38 blockade induces anti-tumor immunity by abrogating tumor-mediated suppression of early immune activation. MAbs. (2023) 15:2212673. doi: 10.1080/19420862.2023.2212673

33. Huang, L, Zhang, H, Zhao, D, Hu, H, and Lu, Z. Interleukin-38 suppresses cell migration and proliferation and promotes apoptosis of colorectal cancer cell through negatively regulating extracellular signal-regulated kinases signaling. J Interferon Cytokine Res. (2021) 41:375–84. doi: 10.1089/jir.2021.0047

34. Feng, T, Guo, X, Chen, W, Zhang, Y, Dai, R, Zhang, Y, et al. The protective role of muscone in the development of COPD. Front Immunol. (2025) 16:1508879. doi: 10.3389/fimmu.2025.1508879

35. Dinatale, A, Worrede, A, Iqbal, W, Marchioli, M, Toth, A, Sjostrom, M, et al. IL-1beta expression driven by androgen receptor absence or inactivation promotes prostate cancer bone metastasis. Cancer Res Commun. (2022) 2:1545–57. doi: 10.1158/2767-9764.crc-22-0262

36. Chen, F, Qu, M, Zhang, F, Tan, Z, Xia, Q, Hambly, BD, et al. IL-36 s in the colorectal cancer: is interleukin 36 good or bad for the development of colorectal cancer? BMC Cancer. (2020) 20:92. doi: 10.1186/s12885-020-6587-z

37. Van De Veerdonk, FL, Stoeckman, AK, Wu, G, Boeckermann, AN, Azam, T, Netea, MG, et al. IL-38 binds to the IL-36 receptor and has biological effects on immune cells similar to IL-36 receptor antagonist. Proc Natl Acad Sci. (2012) 109:3001. doi: 10.1073/pnas.1121534109




Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2025 Ban, Gao, Zhou and Bao. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/logo.jpg
, frontiers | Frontiers in Immunology





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        The differential role of IL-33 and IL-38 in prostate cancer, contradictory roles

      

        		

          Introduction

        



        		

          Host immunity and prostate cancer

        



        		

          IL-33 and prostate cancer

        



        		

          IL-38 in prostate cancer

        



        		

          Conclusion

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Conflict of interest

        



        		

          Generative AI statement

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fimmu.2025.1623038_cover.jpg
, frontiers | Frontiers in Immunology

The differential role of IL-33 and IL-38 in
prostate cancer, contradictory roles





