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Introduction 

Cytokines are molecular messengers produced by innate and 
adaptive immune cells, cancer cells. Most of all cancers 90 percent 
of cancers are due to external environmental factors such as physical 
or chemical or infectious agents.1-5 Chronic inflammation is a seventh 
hall mark of cancer accounts 25 percent of all cancers. Chemokines 
brings the inflammatory cells to the site. Some of the cytokines which 
acts as anti-inflammatory and anti-tumorigenic and other cytokines 
which acts as protumorigenic and involved in tumor progression.5-8

Anti-inflammatory or pro-inflammatory cytokines in 
tumor microenvironment

 IL-2, IL-10, IL-12, IFN-γ produced by innate and adaptive 
immune cells acts as anti-inflammatory and anti-tumorigenic. Some 
of the pro-inflammatory cytokines such as IL-1, TNF-α, TGF-β, IL-
6, IL-8 involved in tumor progression by activating NF-KB, a key 
transcription factor and STAT-3 transcription factor, HIF-1α, AP-1 

transcription factors involved in tumor initiation ,prompotion and tumor 
progression (Flow chart 1).8-15 ROS and RNS free radicals produced by 
IL-1, IL-8, TNF-α involved in tissue damage and gene mutation. IL-8 
involved in angiogenesis by mediated HIF-1α transcription factor.15-21 
TGF-β at initial stages of cancer acts as antitumorigenic activity and 
later stages of cancer acts as protumoral activity, immunemodulation 
and epithelial to mesenchymal transition.22-28 Nf-Kb a key ubiquitous 
transcription factor located in the cytoplasm of every cell activated 
by proinflammatory cytokines such as IL-6,IL-1β,TNF-α results in 
translocation binding of NF-KB transcription factor to nuclear DNA 
later involved in transcription of inflammatory mediators.28-35 NF-KB 
transcription factor controls more than 500 genes involved in cell 
proliferation by activating (cyclin D,E), cell survival by BCL-XL, 
BCL-2, survivin, angiogenesis by IL-8, HIF-1α, COX-2, genomic 
instability by ROS, RNS, AID, Immunemodulation by TGF-β, IL-4, 
IL-5, IL-13, IL-10 and invasion and metastasis by Mmp’s 2,9 and 
UPA. IL-17 and IL-23 proinflammatory cytokines produced by CD4T 
cells involved in tissue damage (Flow chart 2).36-44
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Abstract

Cytokines are immune mediators produced by innate and adaptive immune cells. 
Cytokines are anti-inflammatory or antitumorigenic or protumorigenic depending on tumor 
microenvironment. Some of the cytokines such as IL-1β, Il-6,TGF-β involved in tumor 
progression by activation of transcription factors such as NF-KB,STAT-3,HIf-1α and AP-1. 
This article briefs about the role of cytokines involved in antitumor and protumor activities.
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Flowchart 1 Antitumor or protumor cytokines in tumor microenvironment.

Flowchart 2 Cytokines in tumor micro environment involving tumor progression.
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Conclusion and future perspective
Cytokines are molecular messengers produced by immune cells and 

cancer cells. Some cytokines such as IL-2, IL-10, IL-12 and IFN-γ acts 
as anti-inflammatory and anti-tumor activity where as some cytokines 
acts as proinflammatory and protumorigenic such as IL-6, TGF-β, 
IL-17, IL-23, IL-8, IL-5, IL-4, IL-13 involved in tumor progression 
by angiogenesis, cell proliferation, cell survival, immunomodulation, 
tissue damage by activation of NF-KB, STAT-3 key transcription 
factors. We have to understand the anti-inflammatory and anti-tumor 
activity or pro-inflammatory and pro-tumor activity depends on tumor 
microenvironment. Role of cytokines in different stages of cancer and 
its progression helpful for biomarkers for early detection, prognostic 
markers, therapeutic target cancer immunotherapy.

Acknowledgments
None.

Conflicts of interest
Authors declare that there is no conflict of interest.

References
1.	 Shrihari TG. Dual role of inflammatory mediators in cancer. 

Ecancermedicalscience. 2017;11:721.

2.	 Coussens LM, Werb Z. Inflammation and cancer. Nature. 
2002;420(6917):860‒867.

3.	 Grivennikov SI, Greten FR, Karin M. Immunity, Inflammation and 
cancer. Cell. 2010;140(6):883‒899.

4.	 Glanben L, Marjorie DF, Peti T, et al. Chronic inflammation and cytokines 
in the tumor microenvironment. J Immunol Res. 2014;2014:149185.

5.	 Nathan C. Points of control in inflammation. Nature. 
2002;420(6917):846‒852.

6.	 Fernandes JV, Cobucci RN, Jatoba CA, et al. The role of the 
mediators of inflammation in cancer development. Pathol Oncol Res. 
2015;21(3):527‒534.

7.	 Philip M, Rowley DA, Schreiber H. Inflammation as a tumor promoter 
in cancer induction. Semin Cancer Biol. 2004;14(6):433‒439.

8.	 Blackwill F, Mantovani A. Inflammation and cancer: Back to Virchow?. 
Lancet. 2001;357(9255):539‒545.

9.	 Candido J, Hagemann T. Cancer-related inflammation. J Clin Immunol. 
2013;33(Suppl 1):S79‒S84.

10.	 Ioannis LA, Ioannis SP, Marilena P, et al. How do cytokines trigger 
genomic instability?. J Biomed Biotechnol. 2012;2012:536761.

11.	 Brett B, Huang R, Burgess R, et al. Tumor induced perturbations 
of cytokines and immune cell networks. Biochim Biophys Acta. 
2014;1845(2):182‒201.

12.	 Korniluk A, Koper O, Kemona H, et al. From inflammation to cancer. Ir 
J Med Sci. 2017;186(1):57‒62.

13.	 Mantovani A, Sica A. Macrophages, Innate immunity and cancer: Balance, 
tolerance and diversity. Curr Opin Immunol. 2010;22(2):231‒237.

14.	 Shrihari TG. Inflammation related cancer-Highlights. Journal of 
Carcinogenesis and Mutagenesis. 2016;7(3):1‒2.

15.	 Lippitz BE. Cytokine patterns in patients with cancer: A systematic 
review. Lancet Oncol. 2013;14(6):e218‒228.

16.	 Glauben L, Fuente M, Chanitra T, et al. Chronic inflammation 
and cytokines in the tumor microenvironment. J Immunol Res. 
2014;2014:149185.

17.	 Amedei A, Prisco D, Elios MD. The use of cytokines and chemokines 
in the cancer immunotherapy. Recent Pat Anticancer Drug Discov. 
2013;8(2):126‒142.

18.	 Sadaf EZ. Role of inflammatory cytokines in inflammation and cancer. 
Journal of Public Health and Biological Sciences. 2013;2(1):173‒182.

19.	 Sylvia L, Kim Margolin. Cytokines in cancer immunotherapy. Cancers. 
2011;3(4):3856‒3893.

20.	 Doxakis A, Savvas P, Spyridon K, et al. Mechanisms and 
applications of interleukins in cancer immunotherapy. Int J Mol Sci. 
2015;16(1):1691‒1710.

21.	 Brett B, Ren-Yu H, Burgess R, et al. Tumor- induced perturbation 
of cytokines and immune cell networks. Biochim Biophys Acta. 
2014;1845(2):182‒201.

22.	 Hanahan D, Coussens LM. Accessories to the crime; functions of cells 
recruited to the TME. Cancer Cell. 2012;21(3):309‒322.

23.	 Paltridge JL, Belle L, Khew-Goodally. The secretome in cancer 
progression. Biochim Biophys Acta. 2013;1834(11):2233‒2245.

24.	 Haabeth OA, Bogen B, Corthay A. A model for cancer suppressive 
inflammation. Oncoimmunology. 2012;1(7):1146‒1156.

25.	 Pages F, Galon J, Dieu-Nosjean MC, et al. Immune infiltration in human 
tumors: A prognostic factor that should not be ignored. Oncogene. 
2010;29(8):1093‒1102.

26.	 Fridman WH, Pages F, Sautes-Fridman C, et al. The immune contexture 
in human tumors: Impact on clinical outcome. Nat Rev Cancer. 
2012;12(4):298‒306.

27.	 Senovilla L, Vacchelli E, Galon J, et al. Trial watch prognostic and 
predictive value of the immune infiltrate in cancer. Oncoimmunology. 
2012;1(8):1323‒1343.

28.	 Vesely MD, Kershaw MH, Schreiber RD, et al. Natural innate and 
adaptive immunity to cancer. Annu Rev Immunol. 2011;29:235‒271.

29.	 Meulmeester E, Ten DP. The dynamic roles of TGF-Beta in cancer. J 
Pathol. 2011;223(2):205‒218.

30.	 Carmeliet P, Jain RK. Molecular mechanisms and clinical applications 
of angiogenesis. Nature. 2011;473(7347):298‒307.

31.	 Tecchio C, Scapini P, Pizzolo G, et al. On the cytokines produced by 
human neutrophils in tumors. Semin Cancer Biol. 2013;23(3):159‒170.

32.	 Wilke CM, Kryczek I, Wei S, et al. Th17 cells in cancer; help or 
hindrance?. Carcinogenesis. 2011;32(5):643‒649.

33.	 Zhang L, Feng D, Yu LX, et al. Preexisting antitumor immunity 
augments the antitumor effects of chemotherapy. Cancer Immunol 
Immunother. 2013;62(6):1061‒1071.

34.	 Marata M, Thanan R, Ma N, et al. Role of nitrative and oxidative DNA 
damage in inflammation –related carcinogenesis. Journal of Biomedicine 
and Biotechnology. 2012;2012:623019.

35.	 Shrihari TG. Dual role of inflammatory mediators in cancer. 
Ecancermedicalscience. 2017;11:721. 

36.	 Lippitz BE. Cytokine patterns in patients with cancer: A systematic 
review. Lancet Oncol. 2013;14(6):e218‒228.

37.	 Diakowska D. Cytokines association with clinical and pathological 
changes in esophageal squamous cell carcinoma. Dis Markers. 
2013;35(6):883‒893.

38.	 Chimal- Ramirez GK, Espinoza- Sanchez NA, Fuentes- panama EM. 
Protumor activities of the immune response : insights in the mechanisms 
of immunological shift, oncotraining, and oncopromotion. J Oncol. 
2013;2013:835956.

https://doi.org/10.15406/jcpcr.2022.13.00503
https://pubmed.ncbi.nlm.nih.gov/28275390/
https://pubmed.ncbi.nlm.nih.gov/28275390/
https://pubmed.ncbi.nlm.nih.gov/12490959/
https://pubmed.ncbi.nlm.nih.gov/12490959/
https://pubmed.ncbi.nlm.nih.gov/20303878/
https://pubmed.ncbi.nlm.nih.gov/20303878/
https://pubmed.ncbi.nlm.nih.gov/24901008/
https://pubmed.ncbi.nlm.nih.gov/24901008/
https://pubmed.ncbi.nlm.nih.gov/12490957/
https://pubmed.ncbi.nlm.nih.gov/12490957/
https://pubmed.ncbi.nlm.nih.gov/25740073/
https://pubmed.ncbi.nlm.nih.gov/25740073/
https://pubmed.ncbi.nlm.nih.gov/25740073/
https://pubmed.ncbi.nlm.nih.gov/15489136
https://pubmed.ncbi.nlm.nih.gov/15489136
https://pubmed.ncbi.nlm.nih.gov/11229684/
https://pubmed.ncbi.nlm.nih.gov/11229684/
https://pubmed.ncbi.nlm.nih.gov/23225204/
https://pubmed.ncbi.nlm.nih.gov/23225204/
https://pubmed.ncbi.nlm.nih.gov/22754280/
https://pubmed.ncbi.nlm.nih.gov/22754280/
https://pubmed.ncbi.nlm.nih.gov/24440852/
https://pubmed.ncbi.nlm.nih.gov/24440852/
https://pubmed.ncbi.nlm.nih.gov/24440852/
https://pubmed.ncbi.nlm.nih.gov/27156054/
https://pubmed.ncbi.nlm.nih.gov/27156054/
https://pubmed.ncbi.nlm.nih.gov/20144856/
https://pubmed.ncbi.nlm.nih.gov/20144856/
https://www.walshmedicalmedia.com/open-access/inflammation-related-cancer--highlights-2157-2518-1000269.pdf
https://www.walshmedicalmedia.com/open-access/inflammation-related-cancer--highlights-2157-2518-1000269.pdf
https://pubmed.ncbi.nlm.nih.gov/23639322/
https://pubmed.ncbi.nlm.nih.gov/23639322/
https://pubmed.ncbi.nlm.nih.gov/24901008/
https://pubmed.ncbi.nlm.nih.gov/24901008/
https://pubmed.ncbi.nlm.nih.gov/24901008/
https://pubmed.ncbi.nlm.nih.gov/22894642/
https://pubmed.ncbi.nlm.nih.gov/22894642/
https://pubmed.ncbi.nlm.nih.gov/22894642/
https://pubmed.ncbi.nlm.nih.gov/24213115/
https://pubmed.ncbi.nlm.nih.gov/24213115/
https://pubmed.ncbi.nlm.nih.gov/25590298/
https://pubmed.ncbi.nlm.nih.gov/25590298/
https://pubmed.ncbi.nlm.nih.gov/25590298/
https://pubmed.ncbi.nlm.nih.gov/24440852/
https://pubmed.ncbi.nlm.nih.gov/24440852/
https://pubmed.ncbi.nlm.nih.gov/24440852/
https://pubmed.ncbi.nlm.nih.gov/22439926/
https://pubmed.ncbi.nlm.nih.gov/22439926/
https://pubmed.ncbi.nlm.nih.gov/23542208
https://pubmed.ncbi.nlm.nih.gov/23542208
https://pubmed.ncbi.nlm.nih.gov/23170261/
https://pubmed.ncbi.nlm.nih.gov/23170261/
https://pubmed.ncbi.nlm.nih.gov/19946335/
https://pubmed.ncbi.nlm.nih.gov/19946335/
https://pubmed.ncbi.nlm.nih.gov/19946335/
https://pubmed.ncbi.nlm.nih.gov/22419253/
https://pubmed.ncbi.nlm.nih.gov/22419253/
https://pubmed.ncbi.nlm.nih.gov/22419253/
https://pubmed.ncbi.nlm.nih.gov/23243596/
https://pubmed.ncbi.nlm.nih.gov/23243596/
https://pubmed.ncbi.nlm.nih.gov/23243596/
https://pubmed.ncbi.nlm.nih.gov/21219185/
https://pubmed.ncbi.nlm.nih.gov/21219185/
https://pubmed.ncbi.nlm.nih.gov/20957627
https://pubmed.ncbi.nlm.nih.gov/20957627
https://pubmed.ncbi.nlm.nih.gov/21593862/
https://pubmed.ncbi.nlm.nih.gov/21593862/
https://pubmed.ncbi.nlm.nih.gov/23410636
https://pubmed.ncbi.nlm.nih.gov/23410636
https://pubmed.ncbi.nlm.nih.gov/21304053/
https://pubmed.ncbi.nlm.nih.gov/21304053/
https://pubmed.ncbi.nlm.nih.gov/23595208/
https://pubmed.ncbi.nlm.nih.gov/23595208/
https://pubmed.ncbi.nlm.nih.gov/23595208/
https://pubmed.ncbi.nlm.nih.gov/22363173/
https://pubmed.ncbi.nlm.nih.gov/22363173/
https://pubmed.ncbi.nlm.nih.gov/22363173/
https://pubmed.ncbi.nlm.nih.gov/28275390/
https://pubmed.ncbi.nlm.nih.gov/28275390/
https://pubmed.ncbi.nlm.nih.gov/23639322/
https://pubmed.ncbi.nlm.nih.gov/23639322/
https://pubmed.ncbi.nlm.nih.gov/24427776/
https://pubmed.ncbi.nlm.nih.gov/24427776/
https://pubmed.ncbi.nlm.nih.gov/24427776/
https://pubmed.ncbi.nlm.nih.gov/23577028/
https://pubmed.ncbi.nlm.nih.gov/23577028/
https://pubmed.ncbi.nlm.nih.gov/23577028/
https://pubmed.ncbi.nlm.nih.gov/23577028/


Dual role of cytokines in tumor microenvironment 143
Copyright:

©2022 Shrihari

Citation: Shrihari TG. Dual role of cytokines in tumor microenvironment. J Cancer Prev Curr Res. 2022;13(5):141‒143. DOI: 10.15406/jcpcr.2022.13.00503

39.	 Shrihari TG, Vasudevan V, Manjunath V, et al. Potential Co-relation 
between chronic periodontitis and cancer- An emerging concept. Gulf J 
Oncol. 2016;1(20):20‒24.

40.	 Korniluk A, Koper O, Kemona H, et al. From inflammation to cancer. Ir 
J Med Sci. 2017;186(1):57‒62.

41.	 Pei Chai EZ, Siveen KS, Shanmugam MK, et al. Analysis of the intricate 
relationship between chronic inflammation and cancer. Biochem J. 
2015;468(1):1‒15.

42.	 Shabnam S, Michael Karin. Immunity, inflammation, and cancer: an 
eternal fight between good and evil. J Clin Invest. 2015;125(9):3347‒3355.

43.	 Alvaliotis IL, Pateras IS, Papaioannou M, et al. How do cytokines 
trigger genomic instability?. J Biomed Biotechnol. 2012;2012:536761.

44.	 Zhong Z, Sanchez-Lopez E, Karin M. Autophagy, Inflammation, 
and Immunity: A Troika a governing cancer and it’s treatment. Cell. 
2016;166(2):288‒298.

45.	 Schetter AJ, Heegaard NH, Harris C. Inflammation and cancer: 
Interweaving microRNA, free radical, Cytokine and P53 pathways. 
Carcinogenesis. 2010;31(1):37‒49.

https://doi.org/10.15406/jcpcr.2022.13.00503
https://pubmed.ncbi.nlm.nih.gov/27050175/
https://pubmed.ncbi.nlm.nih.gov/27050175/
https://pubmed.ncbi.nlm.nih.gov/27050175/
https://pubmed.ncbi.nlm.nih.gov/27156054/
https://pubmed.ncbi.nlm.nih.gov/27156054/
https://pubmed.ncbi.nlm.nih.gov/25940732/
https://pubmed.ncbi.nlm.nih.gov/25940732/
https://pubmed.ncbi.nlm.nih.gov/25940732/
https://pubmed.ncbi.nlm.nih.gov/26325032/
https://pubmed.ncbi.nlm.nih.gov/26325032/
https://pubmed.ncbi.nlm.nih.gov/22754280/
https://pubmed.ncbi.nlm.nih.gov/22754280/
https://pubmed.ncbi.nlm.nih.gov/27419869
https://pubmed.ncbi.nlm.nih.gov/27419869
https://pubmed.ncbi.nlm.nih.gov/27419869
https://pubmed.ncbi.nlm.nih.gov/19955394/
https://pubmed.ncbi.nlm.nih.gov/19955394/
https://pubmed.ncbi.nlm.nih.gov/19955394/

	Title
	Abstract
	Keywords
	Introduction
	Anti-inflammatory or pro-inflammatory cytokines in tumor microenvironment 

	Conclusion and future perspective 
	Acknowledgments
	Conflicts of interest 
	References
	Flowchart 1
	Flowchart 2 

