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Abstract: 

Interleukin  18  (IL-18)  is  a  pleiotropic  cytokine  involved  in  the  regulation  of  innate  and  

acquired  immune  response. IL‑18 possesses strong immunomodulatory biological activity, exerts 

anti‑infection, antiparasite and antitumor effects by inducing interferon‑γ, promotes perforin‑ and 

FasL‑mediated cytotoxicity and directly or indirectly inhibits and destroys malignant tumors via 

multiple channels. Thus, IL‑18 inhibits or prevents the growth of breast cancer, bladder cancer and 

neuroblastoma. Breast Cancer is the leading cancer diagnosed in women aged 20 - 45 with risk factors 

including breast density, age and family history. The systemic levels of IL-18 shows promising 

correlations with disease stage and progression. Here, we review the role of Il-18 in the immune 

response against breast cancer. A literature search was conducted in Pubmed for to articles published 

in the English language using combinations of the following terms: Il-18, cytokines, breast cancer and 

interleukins. Focused searches using keywords relevant to the role of IL-18 in breast cancer 

immunology. 
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Introduction: 

 Breast Cancer (BC) is the most common malignancy, which accounted for ~11.6% of all neoplasms 

worldwide in 2018 [1] and it accounts for ~15% of new cancer cases in women, seriously threatening their 

health and lives [2]. Despite great progress in surgery, radiotherapy, chemotherapy and endocrine therapy, the 

prognosis of advanced and metastatic BC remains poor [3]. With the advancement of molecular biology, cell 

biology and immunology research, biological immunotherapy has become a new therapeutic method for solid 

tumors, thus altering the treatment mode for a variety of cancer types, such as lung cancer, cancer of the neck 

and head, renal cancer and malignant melanoma [4]. However, for BC, the clinical benefits of immunotherapy 

remain unsatisfactory, except in a small number of patients with triple‑negative BC [5]. Exploring the 

immunological mechanism of BC may provide a new theoretical basis and clinical strategy for the treatment of 

BC. 

Interleukin-18 (IL‑18): 

It is a multifunctional cytokine that was first reported in 1995 [6]. IL‑18 possesses strong 

immunomodulatory biological activity, exerts anti‑infection, antiparasite and antitumor effects by inducing 

interferon‑γ [7], promotes perforin‑ and FasL‑mediated cytotoxicity, and directly or indirectly inhibits and 

destroys malignant tumors via multiple channels [8]. Thus, IL‑18 inhibits or prevents the growth of BC, 

bladder cancer and neuroblastoma [9, 10]. 

IL-18, a member of the IL-1 family, was originally observed as an inducer of interferon-gamma (IFN-

γ) production [11]. It is produced by numerous immune and non-immune cells, which modulate both innate 

and adaptive immune responses [12, 13]. Evidence has shown that IL-18 can exert both anti-cancerous and pro 

cancerous activities. On the one hand, IL-18 plays pleiotropic functions in activating natural killer cell 

cytotoxic effect and enhancing Th1 immune response mainly by stimulating the expression of IFN-γ and tumor 
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necrosis factor-α (ΤNF-α), which result in the elimination of tumor cells in vivo [14-17]. On the other hand, 

recent evidence suggests a tumor stimulating activity of this multi-functional cytokine under some conditions 

[18]. Higher expression levels of IL-18 have been observed in various cancer cells [18-20]. It also has been 

shown that IL-18 has an important role in tumor progression. Evidence has suggested an increased level of IL-

18 in the blood of metastatic patients compared to patients without metastasis and healthy controls [21]. 

The human IL-18 gene is composed of six exons and five introns located on chromosome 11q22.2–

q22.3. Several single nucleotide polymorphisms (SNPs) have been identified in the IL-18 gene. A number of 

SNPs in the promoter region of IL-18 gene have been associated with differential levels of gene transcription 

and protein production. The G to C substitution at position -137 abolishes a histone 4 transcription factor-1-

binding site and the C to A substitution at position -607 disrupts a cyclic AMP (cAMP) protein-binding site. 

The functional significance of these two SNPs has been shown by several researchers and these two SNPs 

were attributed to the IL-18 higher transcription and protein production [22]. 

IL-18 and BC: 

Numerous studies have investigated the association between -607C/A polymorphism of IL-18 gene 

and cancer risk [23], but the results are conflicting rather than conclusive. From 2010 to 2013, studies were 

conducted with the aim to investigate the association between -607C/A polymorphism in IL-18 gene and 

cancer risk, demonstrating that it was associated with an increased overall cancer risk. However these studies 

have some limitations and demerits such as relatively small numbers of articles, including irrelevant studies 

and not including all eligible studies; and from then on, a number of new case-control studies have been 

conducted [24-28].  

Adipocytes secrete leptin that promotes BC cell migration and invasion by enhancing the expression 

and secretion of IL-18 through tumor-associated macrophages (TAMs), which are linked to tumor progression 

and metastasis [29,30]. Moreover, IL-18 gene polymorphisms are associated with increased risk of BC [31,32]. 

However, multiple studies show that IL-18 plays a positive role in BC therapy. IL-18 overexpressing human 

mesenchymal stem cells derived from the human umbilical cord (HUMSCs) suppress the proliferation, 

migration and invasion of BC cells [33,34]. This contradictory role of IL-18 suggests that the context and cell 

types that generate IL-18 critically modulate cancer progression.  

It is also observed that when HUMSCs strain transfected with IL-18 gene and examined for its effects 

on the proliferation of BC cell (MCF-7), the IL-18-HUMSCs effectively inhibited the proliferation of BC cells 

in vitro [35].  

Study which investigated the presence and expression levels of the IL-18 in the primary BC tissue in 

relation to the unchanged breast tissue in same patients and the breast tissue in patients with benign breast 

disease, as well as the correlation between the IL-18 expression levels and pathohistological factors, including 

the correlation between IL-18 expression and the estrogens and progesterone receptor status was done it was 

found that IL-18 was present in the BC tumour, in the surrounding unchanged tissue of the same patients and 

in the breast tissue of patients with benign breast tumour and other benign breast disease. The expression was 

significantly higher in BC tumour tissue as compared to its expression in surrounding unchanged tissue of the 

same patients whereas its expression was not significantly higher in BC tumours compared to its expression in 

breast tissue of the patients with benign breast diseases. There was also no significant correlation between IL-

18 expression and the lymph node status and between IL-18 expression and the pathohistological factors which 

suggests the possible involvement of IL-18 in complex mechanisms of breast carcinogenesis [36]. IL-18 which 

plays an important role in the T-cell-helper type 1 response and also acts as an angiogenesis and tumor 

suppressor irrespective of its biological activity this could also be  represented as a marker for metastatic 

BC[37]. IL‑18 combined with other cytokines, such as IL‑12 and ‑15, can regulate the activity of multiple 

types of immune cells to exert antitumor effects. IL‑10 is highly expressed in BC tissues and its expression 
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correlates positively with that of IL‑18. Both IL‑18 and ‑10 correlate positively with lymph node metastasis in 

BC, suggesting a possible synergistic effect between them that promotes the development, infiltration and 

migration of BC. Combined detection of the expression of IL‑18 and ‑10 may provide new indicators for the 

early diagnosis and prognosis of BC [38] and it is also found that IL-18 rs1946518 and rs187238 

polymorphisms may confer susceptibility to BC for East Asians from China [39]. 

From the above review we can assess that the role of IL-18 is conflicting in case of BC. More studies 

from different ethnic backgrounds are required to accurately assess the role of IL-18 in BC. 

Abbreviations: 

IL-18  : Interleukin 18 

BC  : Breast Cancer  

ΤNF-α  : Tumor necrosis factor-α  

SNPs  : Single nucleotide polymorphisms  

cAMP  : Cyclic AMP 

TAMs  : Tumor-associated macrophages 

hUMSCs : Human umbilical cord stem cells 

 

References: 

 
1. IIyas AB, Bahaj RK, Shaikh AA, Khawandanah BS,AI‑Foheidi M and Omer TY: BC patients' perceptions 

of their experience with chemotherapy‑induced nausea and vomiting and its impact on quality of life in Jeddah 

Saudi Arabia. Cureus 12: e12038, 2020. 

2. Bary F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA and Jemal A: Global cancer statistics 2018: 

GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA Cancer J 

Clin 68: 394‑424, 2018. 

3. Nome ME, Euceda LR, Jabeen S, Debik J, Bathen TF, Giskeodegård GF, Taskén KA, Maelandsmo GM, 

Halvorsen B, Yndestad A, et al: Serum levels of inflammation‑related markers and metabolites predict 

response to neoadjuvant chemotherapy with and without bevacizumab in BCs. Int J Cancer 146: 223‑235, 

2020. 

4. Zhang B, Zhu S and Song Q: New progress in immunotherapy for BC. Herald Med 38: 1013‑1016, 2019. 

5. Thakur V and Kutty RV: Recent advances in nanotheranostics for triple negative BC treatment. J Exp Clin 

Cancer Res 38: 430, 2019 

6. Shirato K, Imaizumi K, Sakurai T, Ogasawara J, Ohno H and Kizaki T: Regular voluntary exercise 

potentiates Interleukin‑1βand Interleukin‑18 secretion by increasing caspase‑1 expression in murine 

macrophages. Mediators Inflamm 2017: 9290416, 2017. 

7. Niu XL, Huang Y, Gao YL, Sun YZ, Han Y, Chen HD, Gao XH and Qi RQ: Interleukin‑18 exacerbates skin 

inflammation and affects micro abscesses and scale formation in a mouse model of imiquimod‑induced 

psoriasis. Chin Med J (Engl) 132: 690‑698, 2019. 

8. Zhong DD, Ma HH and Liu JS: Study on correlation between IL‑18 level expression and IL‑18 gene 

polymorphism and asthma. Cell Mol Immunol 35: 480‑484, 2019. 

9. Leifsdottir K, Mehmet H, Eksborg S and Herlenius E: Fas‑ligand and interleukin‑6 in the cerebrospinal fluid 

are early predictors of hypoxic‑ischemic encephalopathy and long‑term outcomes after birth asphyxia in term 

infants. J Neuroinflammation 15: 223, 2018. 

10. Zhang W, Dang SQ, Zhang GJ, He HQ and We XP: Genetic polymorphisms of IL‑10, IL‑18 and IL12B 

are associated with risk of non‑small cell lung cancer in a Chinese han population. Int Immunopharmacol 77: 

105938, 2019 



Glacier Journal of Scientific Research (October 2021 Issue 1 Vol. 1)  ISSN:2349-8498 

9 
 

11. Okamura H, Tsutsi H, Komatsu T et al. Cloning of a new cytokine that induces IFN-gamma production by 

T cells. Nature 1995;378:88-91. 

12. Martone T, Bellone G, Pagano M et al. Constitutive expression of interleukin-18 in head and neck 

squamous carcinoma cells. Head Neck 2004;26:494-503. 

13. Srivastava S, Salim N, Robertson MJ. Interleukin-18: biology and role in the immunotherapy of cancer. 

Curr Med Chem 2010;17:3353-3357. 

14. Gillies SD, Young D, Lo KM, Roberts S. Biological activity and in vivo clearance of antitumor antibody/ 

cytokine fusion proteins. Bioconjug Chem 1993;4:230-235. 

15. Dinarello CA. IL-18: A TH1-inducing, proinflammatory cytokine and new member of the IL-1 fami-ly. J 

Allergy Clin Immunol 1999;103:11-24. 

16. Kalina U, Ballas K, Koyama N et al. Genomic organization and regulation of the human interleukin-18 

gene. Scand J Immunol 2000;52:525-530. 

17. Marshall DJ, Rudnick KA, McCarthy SG et al. Interleukin-18 enhances Th1 immunity and tumor 

protection of a DNA vaccine. Vaccine 2006;24:244-253. 

18. Bai J, Zhang Y, Lin M et al. Interleukin-18 gene polymorphisms and haplotypes in patients with oral lichen 

planus: a study in an ethnic Chinese cohort. Tissue Antigens 2007;70:390-397. 

19. Ye ZB, Ma T, Li H et al. Expression and significance of intratumoral interleukin-12 and interleukin-18 in 

human gastric carcinoma. World J Gastroenterol 2007;13:1747-1751. 

20. Eissa SA, Zaki SA, El-Maghraby SM, Kadry DY. Importance of serum IL-18 and RANTES as markers for 

breast carcinoma progression. J Egypt Natl Canc Inst 2005;17:51-55. 

21. Park S, Cheon S, Cho D. The dual effects of interleukin-18 in tumor progression. Cell Mol Immunol 

2007;4:329-335. 

22. Giedraitis V, He B, Huang WX, Hillert J. Cloning and mutation analysis of the human IL-18 pro-moter: a 

possible role of polymorphisms in expression regulation. J Neuroimmunol 2001;112:146-152. 

23. Singh PK, Ahmad MK, Kumar V et al. Effects of interleukin-18 promoter (C607A and G137C) gene 

polymorphisms and their association with oral squamous cell carcinoma (OSCC) in northern In-dia. Tumour 

Biol 2014 [Epub ahead of print]. 

24. Back LK, Farias TD, da Cunha PA et al. Functional polymorphisms of interleukin-18 gene and risk of BC 

in a Brazilian population. Tissue Antigens 2014;84:229-233. 

25. Nong SJ, Zhang YP, Chen B et al. Effect of interleukin-18 polymorphisms-607 and -137 on clinical 

characteristics of prostate cancer patients. Chinese-German J Clin Oncol 2013;12:188-193.  

26. Pan GG, Luo B, Teng YJ, Liang LN. Research on interleukin-18 gene promoter polymorphisms and 

genetic susceptibility of nasopharyngeal carcinoma. Laboratory Medicine 2013;28:457-461. 

27. Tsai HT, Hsin CH, Hsieh YH et al. Impact of Interleukin-18 Polymorphisms -607A/C and -137G/C on 

Oral Cancer Occurrence and Clinical Progression. PLoS One 2013;8:e83572.  

28. Yang YC, Chang TY, Chen TC et al. Genetic variants in interleukin-18 gene and risk for cervical 

squamous cell carcinoma. Hum Immunol 2013;74:882-887. 

29. Li K, Wei L, Huang Y, Wu Y, Su M, Pang X, Wang N, Ji F, Zhong C, Chen T. Leptin promotes BC cell 

migration and invasion via IL-18 expression and secretion. Int J Oncol 2016; 48: 2479-87. 

30. Chanmee T, Ontong P, Konno K, Itano N. Tumor-associated macrophages as major players in the tumor 

microenvironment. Cancers (Basel) 2014; 6: 1670-90. 

31. Li X, Ren D, Li Y, Xu J, Liu C, Zhao Y. Increased cancer risk associated with the -607C/A polymorphism 

in interleukin-18 gene promoter: an updated meta-analysis including 12,502 subjects. J BUON 2015; 20: 902-

17. 

32. Back LK, Farias TD, Da CP, Muniz YC, Ribeiro MC, Fernandes BL, Fernandes CK, de Souza IR. 

Functional polymorphisms of interleukin-18 gene and risk of BC in a Brazilian population. Tissue Antigens 

2014; 84: 229-33. 

33. Liu X, Hu J, Sun S, Li F, Cao W, Wang YU, Ma Z, Yu Z. Mesenchymal stem cells expressing interleukin-

18 suppress BC cells in vitro. Exp Ther Med 2015; 9: 1192-1200. 

34. Sun S, Liu X, Jiang D, Lu Z, Li F. [Effect of interleukin-18 gene modified human umbilical cord 

mesenchymal stem cells on proliferation of BC cell]. Zhonghua Yi Xue Za Zhi 2014; 94: 2013-7. 

35. Suyuan Sun , Xiaoyi Liu , Dandan Jiang  , Zhidong Lü , Funian Li .Effect of interleukin-18 gene modified 

human umbilical cord mesenchymal stem cells on proliferation of BC cell .Zhonghua Yi Xue Za Zhi . 2014 Jul 

8;94(26):2013-7. 

36. Nahida Srabović , Zlata Mujagić, Jasminka Mujanović-Mustedanagić, Zdeno Muminović, Elmir Cickusić 

Interleukin 18 expression in the primary BC tumour tissue Med Glas (Zenica). 2011 Feb;8(1):109-15. 



Glacier Journal of Scientific Research (October 2021 Issue 1 Vol. 1)  ISSN:2349-8498 

10 
 

37. R A Merendino  1 , S Gangemi, A Ruello, A Bene, E Losi, G Lonbardo, F Purello-Dambrosio. Serum 

levels of interleukin-18 and sICAM-1 in patients affected by BC: preliminary considerations. Int J Biol 

Markers. Apr-Jun 2001;16(2):126-9. 

38. Teng ma1 and Meng kong. Interleukin‑18 and ‑10 may be associated with lymph node metastasis in BC, 

Oncology Letters 21: 253, 2021. 

39. Guanghua Xu , Fengyong Wang. Associations of polymorphisms in interleukins with susceptibility to BC: 

Evidence from a meta-analysis. Cytokine, 2020 Mar 9;130:154988.doi: 10.1016/j.cyto.2020.154988.  
 


