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Abstract : 

The present study use to detect   the expression of IL10 ,IL18 mRNA gene by using Real- time PCR  ( Relative gene expression ) in CRC 

patients and the results found that the level of  IL10 ,IL18  decrease   in CRC Patients when compared with control groups.   
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1.Introdection 

Interleukins (ILs) can be divided into several families with more than 40 subfamily members. They can interact 

with a variety of cells that alter the immune system and act on a wide range of cancers. In the past several years, 

ILs have attracted substantial attention because of their distinct roles in CRC that provide a new and promising 

strategy for CRC. In general, ILs facilitate CRC by promoting tumorigenesis  ,tumour growth ( Hai Ping  et al ., 2016 

).                                                                                                                                                                                                            

Several cytokines that modulate the immunologic response have been implicated in the development of cancer 

.Interleukin-10 (IL-10) is a multifunctional cytokine involved in both innate and adaptive immune response, and a 

wealth of evidence supports its regulatory role in carcinogenesis and tumor growth.In addition, increased 

circulating IL10 has been shown in patients diagnosed with different malignancies, suchas hepatocellular 

carcinoma, autoimmune cancers, and leukemia (Namaziet al .,2018).                                                                                    

Studies have shown that two family members (IL-10 and IL-22) are closely related to CRC, suggesting that they are 

potential therapeutic prospects. IL-10 was first discovered to be secreted by Th2 cells in mice in 1989, and since it 

inhibited the synthesis of IL-2 and IFN-γ, it was primarily represented as secreted cytokine synthesis inhibitory 

factor (CSIF). First discovered as IL-10-related T cell-derived inducible factor (IL-TIF), it can be produced by most of 

              .,2019).et alILC3),Th17 and Th22 (Ouyang(innate lymphoid cellsbsets, which mainly are the lymphocyte su 
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The interleukin-1 (IL-1) family comprises 11 members, including seven pro-inflammatory cytokines and one anti-

inflammatory cytokine . Evidences have demonstrated that they are key regulators of multiple physiological and 

pathological processes, including innate immune and inflammatory responses .Among the IL-1 family, interleukin-

18 (IL-18) is one of the best characterized. The protein encoded by the IL-18 gene, is essential for the response to 

the pathogens and activation of host defense mechanisms (Scott et al .,2018 ).                                                                  

Interleukin 18 was originally discovered as a factor that enhanced IFN-γ production from anti-CD3-stimulated Th1 

cells, especially in the presence of IL-12. Upon stimulation with IL-12, T cells develop into IL-18 receptor (IL-18R) 

expressing Th1 cells, which increase IFN-γ production in response to IL-18 stimulation. Therefore, IL-12 is a 

commitment factor that induces the development of Th1 cells. In contrast,  IL-18 is a pro-inflammatory cytokine 

that facilitates type 1 responses .IL-18 is a cytokine that stimulates various cell types and has pleiotropic functions 

(Koubunet al ., 2019)      

 Although IL-18 also acts on non-polarized T cells, NK cells, NKT cells, B cells, DC and macrophages to produce IFN-γ 

in the presence of IL-12. Moreover, IL-18 without IL-12 but with IL-2 induces Th2 cytokine production from 

CD4+ NKT cells,NK cells, and even established Th1 cells. Furthermore, IL-18 with IL-3 induces mast cells and 

basophils to produce IL-4 and IL-13. IL-18  stimulates  both  innate  immunity  and  acquired    immunity ( Nakanishi 

et al., 2018 ).      

Interleukin-18 belongs  is an essential pro-inflammatory and immune regulatory cytokine . In clinical analyses, 

mRNA and protein expressions of IL-18 were decreased in tissues of colon cancer patients. This decreased 

expression of IL-18 was significantly correlated with the tumor size . Patients with IL-18-positive tumors had a 

better survival rate than patients with IL-18-negative tumors. Moreover, up-regulation of IL-18 inhibited colon 

cancer cell proliferation.  The decreased expression of IL-18 in colon cancer was associated with prognosis and 

tumor proliferation. IL-18 may be considered a novel tumor suppressor and a potential therapeutic target for 

colon cancer patients. (Xiaodonget al ., 2020). 

2. Material and method  

2.A. Patients : 

A case-control study was conducted in Imam Hussein medical city, Al-Kafeel Specialist Hospital and Imam Zain Al-

Abidin Hospital in Holy Karbala between February  2020 to the March 2021. Individuals visited these centers with a 

suspension of colorectal cancer were undergone physical examinations, standardized colonoscopic examinations 

and histopathological examination. 

     Total of 40 Patients with confirmed CRC by two consensus histopathological reports were recruited in the 

studyincludes  ( Male 22 and female 18) age range (30-80) years.  
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     Two ml of blood were obtained from all patients after they were confirmed to have colorectal cancer and when 

they visited the oncology center in Imam Hussein Medical City by puncture of the vein and placing it in 

Ethylenediaminetetraaceticacid (EDTA) tubes. RNA was extracted for gene expression study. 

 

2.B. Control group 

Twentyindividuals with the clinical diagnosis of hemorrhoid who visited the gastrointestinal center in Imam 

Hussein medical city, and Al-Kafeel Specialist Hospital  in Holy Karbala were agreed to participate in our study. 

Colonoscopy were  done tothose  individuals as a diagnostic workup and their finding revealed negative 

endoscopy apart from bleeding hemorrhoid.Blood samples were obtained from all patients RNA extraction from 

these samples were done in order to be used later in  the study. 

 

3. Gene expression of Interleukin 10(IL10) by using real- time PCR   

A total from (40) blood patients samples ,RNA was extracted to study the gene expression of IL-10 by using real- 

time PCR  ( Relative gene expression ) (2-ddcT ) methods in this method the level of expression of IL-10 gene in 

test samples as well as in control samples normalize with house - keeping  for test samples ,as shown in figure (1) . 

 

Figure (1 ): IL10 Gene expression level. This is the first run for 10 samples (Reference GAPDH) and 21, 13 samples 

(Control+ CRC Patients),    represents amplification of Reference gene (GAPDH),  represents 

amplification of samples (Control + CRC Patients). 
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The present study found that the expression of IL-10 gene very low in theCRC Patients when compared with 

control group. So expression of the gene is decrease in comparison with control set which increase more than 1.5 

fold in compared with tumor tissues as shown in figure( 2) and table (1 ). 

Table (1 ):  IL 10 Fold Gene Expression among Control and CRC Patients versus the reference gene (GAPDH). 

 

 

 

 

 

 

 

* represent a significant difference at p≤ 0.05. 

The result in this study show that the value of level of IL-10 in CRC patients less than 1 , so expression is decrease 

of the gene in comparison with control set as shown in figure ( 2 ). 

 

Figure ( 2 ): IL 10 Fold Gene Expression among Control and CRC Patients versus the reference gene (GAPDH)s 

Groups N 

Expression levels (2^-(∆∆Ct)) 

 Mean 

 

SD 

 

Control 13 1.7 1.59 

Patient 33 0.37 0.60 

P value < 0.0001* 
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 IL - 10 conducts to the recruitment and activation of Janus kinase (JAK) to initiate the down stream signaling 

pathway and transcription factors signal transducer and activator of transcription STAT,  STAT3 ,STAT1 and STAT5 

,STAT3 play a dominant role in IL-10 signaling ( Jingjinget al ., 2020 ). 

 IL-10 is crucial immunosuppression agent ,and the lack of IL -10 R in colorectal tissue could cause sever 

spontaneous colitis ,which poses a risk for CRC initiation (Shouvalet al ., 2014 ). 

 (BaosongLi et al ., 2019 ) found that the expression level of IL-10 was found lower in patient after CRC surgery 

than before ,and patient with recurrence CRC after surgery had significantly higher level of IL-10 ,this indicating 

that IL-10 can be a prognostic biomarker in CRC . 

IL-10 expression is regulated at the transcriptional and post-transcriptional levels ,IL-10 appears to have 

considerable importance in the development of human cancer and it immune escape so it serve as a biomarker for 

prognostic diseases and for treatment  ( Mariaet al ., 2020 ). 

IL-10 is encoded by the IL-10 gene which located on chromosome 1 and comprises 5 exons . Expression of IL-10 

extensively regulated at the post-transcriptional level which my involved control of mRNA stability and by 

MicroRNA such as MiR -106 . ( Schulte et al ., 2011 ).        

The results of the present study consonant   with ( Shabnamet al ., 2017) which indicated the (IL-10) is considered 

an immune modulator cytokine, showing both antitumor and pro-tumor characteristics. Its role in the 

pathogenesis and progression of colorectal cancer depends on microenvironmental ,Mean serum IL-10 levels were 

significantly lower in CRC patients than in controls (P = 0.04).  CRC patients with worse prognosis at the time of 

diagnosis tend to have higher levels of circulating IL-10 than those with better prognosis (P = 0.008). Receiver 

operating characteristics curve analysis demonstrated that IL-10 levels in the sera of CRC patients can be used as a 

prognostic biomarker in CRC patients  .Therefore, lower IL-10 levels were associated with higher risk of the 

disease, its higher levels were associated with a poorer prognosis  .                    

The results of the present study was disagreed with  ( Seung-Yong et al .,2021) which indicated IL-10 is produced 

not only by immune cells but also by cancer cells themselves. Many studies have examined the ability of IL-10 to 

suppress antitumor immunity. For example, IL-10  secreted by peritoneal monocytes down regulates cytokine 

production and T-cell proliferation in ovarian cancers. Patients with more advanced CRC have higher serum IL-10 

levels and serum IL-10 has been shown to affect the prognosis of colon cancer patients. 

(Andrzejet al ., 2009 )found the serum cytokine levels in patients with  CRC  characterized by the stimulated 

production of monocyte / macrophage pro-inflammatory cytokines in the presence of normal circulating levels of 

IL-10. The level of IL-10 was not significantly different from the normal value. The CRC patients had  a significantly 

lower level of IL-10 than the Ulcerative colitis (UC)  patients. The cytokine levels in the CRC  patients showed no 

significant differences (0.6255).                       

https://www.cancerjournal.net/searchresult.asp?search=&author=Shabnam+Abtahi&journal=Y&but_search=Search&entries=10&pg=1&s=0
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The results of the present study was disagreed with  ( Braham et al ., 2017 ) which indicated the Interleukin 10 is 

considered an immune modulator cytokine, showing both antitumor and pro-tumor characteristics. Its role in the 

pathogenesis and progression of colorectal cancer depends on microenvironmental milieu mean serum IL-10 

levels were significantly higher in CRC patients than in controls. CRC patients with worse prognosis at the time of 

diagnosis tend to have higher levels of circulating IL-10 than those with better prognosis. 

4.Gene expression of Interleukin18(IL18) by using real- timePCR  :                                                                                       

A total from (40) blood patients samples and 20 blood control samples ,RNA was extracted to study the gene 

expression of IL18 by using real- time PCR  ( Relative gene expression ) (2-ddcT ) technique in this method the level 

of expression of IL-18 gene in test samples as well as in control samples normalize with house - keeping gene for 

test samples ,as shown in figure ( 3 ) .                                                                                                                                            

 

Figure (3): IL18 Gene expression level. This is the first run for 10 samples (Reference GAPDH) and 5 samples 

(Control+CRC Patients),  represents amplification of Reference gene (GAPDH),   represents  amplification 

of samples (Control + CRC Patients).                                                                                                                                            

The results found that the  expression of IL18 mRNA gene were very low in theCRC Patients  when compared with 

control group as  shown in Table  (2 ) .                                                                                                                                         

Table (2 ):  IL 18 Fold Gene Expression among Control and CRC Patients versus the reference gene (GAPDH).     

Groups N 

Expression levels (2^-(∆∆Ct)) 
 

Mean SD 
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 * represent a significant difference at p≤ 0.05 

The result in this study show that the value of level of fold gene expression of IL18 in CRC patients less than 1 , so 

expression of the gene is decrease in comparison with control set which increase more than 2fold in compared 

with tumor tissues as shown in figure ( 4 ).                                                                                                                                   

 

Figure ( 4 ): IL -18 Fold Gene Expression among Control and CRC Patients versus the reference gene (GAPDH) 

      Among the IL-1  family, interleukin18 (IL-18) is one of the best characterized. The protein encoded by the IL-18 

gene, located at 11q23.1, is essential for the response to the pathogens and activation of host defense 

mechanisms. IL-18 has been shown to be a mediate product of activation by NOD-like receptor pyrin domain-

containing protein 3 (NLRP3) inflammasome/caspase-1 signaling pathway. It is secreted mainly by macrophages 

and dendritic cells and stimulates interferon-γ (IFN-γ) production by natural killer (NK) cells and thymus-

dependent lymphocyte(T cells) (Koubun Yasuda et al ., 2019).                                                                       

 Interleukin-18 (IL18, also known as interferon-gamma inducing factor) isa protein which in humans encoded by 

the IL18 gene. The protein encoded by this gene is a proinflammatory cytokine., IL-18 can modulate both innate 

Control 13 3.05 4.79 
 

Patient 33 0.22 0.05 
 

P value < 0.0001* 
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and adaptive immunity and its dysregulation can cause autoimmune or inflammatory diseases. Recently found , 

aberrant low expression of IL-18 has been identified in some digestive system cancers, such as esophageal cancer 

and oral squamous cellcarcinoma(Li et al .,2018).                                                                                                                      

 ( XiaodongFenget al ., 2020) found that  IL-18 was significantly lower in colon cancer tissues than normal tissues, 

and this down regulated expression was happened on the early stage of the disease, The data revealed that low IL-

18 expression in colon cancer tissues was associated with tumor size and AJCC stage and implicated that IL-18 is a 

18 markedly represses colon -(OS). Furthermore, the results indicate that IL overall survivalprognostic factor for

cancer cell proliferation.The results of current study disagree with ( NasibehHosseiniet al .,2019 ) who indicated 

that the cytokine level was increased significantly in cancer patients .                                                                                   

(Baosong Li et al ., 2019 )  have demonstrated that the expression levels of IL-18 in the serum of patients with CRC 

were statistically higher than those of the control group. And the expressions of IL-18 of patients with reoccurred 

CRC after the operation were significantly higher than that of patients without recurrence of colorectal cancer  in 

the study group. The expressions of IL-10 and IL-18 in CRC patients were not statistically related with factors 

including age, gender and body mass index ,but were in statistical relation to factors such as the Dukes staging, 

tumor size, histological grades and the distant metastasis of cancer cells a gradual decrease of the expression of IL-

10 and IL-18 in colorectal cancer patients surfaced after surgery and thus the expression levels of IL-10 and IL-18 in 

the serum 7 days after the operation were statistically lower than those before the operation (P<0.05).                    

 (Jablonska et al .,2005) found that the expression of IL-18 in the serum of patients with oral squamous cell 

carcinoma 3 weeks after the surgery was lower than that before surgery, and the study by (Becker et al .,2005) 

revealed that patients with colon cancer had a lower expression of serum IL-10 after the treatment compared with 

that before thetreatment.                                                                                                                                                                

Conclusions: 

1-The expression of IL-10 and IL-18gene low in theCRC Patients when compared with control group.  

2- IL-18 and IL-10 arepotential therapeutic target for colon cancer patients . 

3-The decreased expression of IL-18 in colon cancer was associated with prognosis and tumor proliferation. 

4-Several cytokines such as  Interleukin-10that modulate the immunologic response have been implicated in the 

development of cancer . 

References 

▪ AndrzejSzkaradkiewicz , RyszardMarciniak , Izabela Chudzicka−Strugała1, AgnieszkaWasilewska , 

MichałDrews, PrzemysławMajewski, Tomasz Karpiński1 and Barbara Zwoździak.( 2009 ). Proinflammatory 

https://en.wikipedia.org/wiki/Autoimmunity
https://en.wikipedia.org/wiki/Inflammation


Nat. Volatiles & Essent. Oils, 2021; 8(4): 4700-4709 
 

4708 

 

cytokines and IL-10 in inflammatory bowel disease and colorectal cancer patients . Arch. Immunol. Ther. Exp., 

, 57, 291–294 

▪ Baosong Li, Fengxia Wang,  Chong Ma, Tao Hao,  Longlong Geng,1 and Hong       Jiang  (2019 ).Predictive value 

of IL-18 and IL-10 in the prognosis of patients with colorectal cancerOncolLett.  Jul; 18(1): 713–719.Published 

online  May 8. doi: 10.3892/ol.2019.1033 

▪ Braham . M. Balti . B.A. Mouna. B.N. Sonia . F. Sana. A. Haddaoui  (2017 ).The association of the level of serum 

of interleukin-10 and its polymorphism gene with the risk and the prognosis for colorectal cancer in Tunisia . 

VOLUME 28, SUPPLEMENT 11, XI13, DECEMBER 01, 

▪ Hai Ping P, Feng Bo T, Li L, Nan Hui Y, Hong Z.( 2016 ).IL-1beta/NF-kb signaling promotes colorectal cancer cell 

growth through miR-181a/PTEN axis. Archives of biochemistry and biophysics. ;604:20–6.   

▪ Jingjing Li,1,* Ling Huang,1,* Hanzhang Zhao,1 Yuheng Yan,1 and Jing Lu The (2020). Role of Interleukins in 

Colorectal Cancer .Int J Biol Sci. 16(13): 2323–2339.Published online  Jun 

14. doi: 10.7150/ijbs.46651PMCID: PMC7378639 PMID: 32760201 . 

▪ Jablonska E, Puzewska W, Grabowska Z, Jablonski J, Talarek L. ( 2005 ).VEGF, IL-18 and NO production by 

neutrophils and their serum levels in patients with oral cavity cancer. Cytokine.;30:93–99. doi: 

10.1016/j.cyto.2004.12.004. 

▪ Li Y., Xu Z., Li J., Ban S., Duan C., Liu W. (2018). Interleukin-18 expression in oral squamous cell carcinoma: its 

role in tumor cell migration and invasion, and growth of tumor cell xenografts. FEBS Open Bio. ;8 (12):1953–

1963  

▪ Maria Teresa Gonzalez-Garza, Delia Elva Cruz-Vega and Carmen Maldonado-Bernal ( 2020 ) .IL10 as Cancer 

Biomarker .Submitted: September 30th 2019 Reviewed: December 9th 2019Published: June 8th  DOI: 

10.5772/intechopen.90806 .                                                                                 

▪ Koubun Yasuda , Kenji Nakanishi , and Hiroko Tsutsui( 2019 ). Interleukin-18 in Health and Disease  Feb 

2;20(3):649. Received: 21 December ,Accepted: 29 January , Published 2 February  

▪ NasibehHosseini-Baraftabi, Noosha Zia-Jahromi&ArdeshirTalebi . (2019).Comparison of interleukin 18 gene 

expression and its serum level between Iranian colorectal cancer (CRC) patients and healthy people  .Biologia 

volume 74, pages103–109. 

▪ Namazi A, Forat-Yazdi M, Jafari M, Farahnak S, Nasiri R, Foroughi E, et al. (2018).Association of Interleukin-10 -

1082 a/G (Rs1800896) Polymorphism With Susceptibility To Gastric Cancer: Meta-Analysis of 6,101 Cases and 

8,557 Controls. Arq Gastroenterol.;55:33-40.  

▪ Nakanishi, K. (2018).Unique Action of Interleukin-18 on T Cells and Other Immune Cells. Front. Immunol. , 9, 

763. . 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20J%5BAuthor%5D&cauthor=true&cauthor_uid=32760201
https://www.ncbi.nlm.nih.gov/pubmed/?term=Huang%20L%5BAuthor%5D&cauthor=true&cauthor_uid=32760201
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhao%20H%5BAuthor%5D&cauthor=true&cauthor_uid=32760201
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yan%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=32760201
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lu%20J%5BAuthor%5D&cauthor=true&cauthor_uid=32760201
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7378639/
https://dx.doi.org/10.7150%2Fijbs.46651
https://www.ncbi.nlm.nih.gov/pubmed/32760201


Nat. Volatiles & Essent. Oils, 2021; 8(4): 4700-4709 
 

4709 

 

▪ Ouyang W, O'Garra A. (2019). IL-10 Family Cytokines IL-10 and IL-22: from Basic Science to Clinical 

Translation. Immunity. ;50:871–91.  

▪ Schulte  , Ana Eulalio, Hans-Joachim Mollenkopf, Richard Reinhardt, Jörg Vogel ( 2011 ) .Analysis of the host 

microRNA response to Salmonella uncovers the control of major cytokines by the let-7 family . May 

18;30(10):1977-89. doi: 10.1038/ emboj .94. Epub 2011 Apr 5 

▪ ShabnamAbtahi, ForoghDavani, Zahra 

Mojtahedi, SeyedVahidHosseini, AlimohammadBananzadeh, Abbas.Ghaderi . ( 2017 ).Dual association of 

serum interleukin-10 levels with colorectal cancer. Colorectal Research Center, ShirazUniversity of Medical 

Sciences, Shiraz, Iran Volume 13 Issue 2 Page  252-256. Date of Web Publication 23-Jun.  

▪ Seung-Yong Jeong, .Byeong Geon Jeon, .Ji-Eun Kim,  Rumi Shin, HyeSeongAhn, Heejin Jin &SeungChulHeo 

(2021). Interleukin 10 level in the peritoneal cavity is a prognostic marker for peritoneal recurrence of T4 

colorectal cancer .Volume 11, Article number: 9212 (2021) Published: 28 April. 

▪ Shouval , Jodie Ouahed  , AmlanBiswas  , Jeremy A Goettel  , Bruce H Horwitz  , Christoph Klein , Aleixo M 

Muise  , Scott B Snapper (2014). Interleukin 10 receptor signaling: master regulator of intestinal mucosal 

homeostasis in mice and humans .;122:177-210. doi: 10.1016/B978-0-12-800267-4.00005-5.  

▪ Scott I. C., Rees D. G., Cohen E. S. (2018). New perspectives on IL-33 and IL-1 family cytokines as innate 

environmental sensors. Biochemical Society Transactions. ;46(5):1345–1353.doi: 10.1042/BST20170567 

▪ XiaodongFeng,Zhijun Zhang, Peng Sun,Guanghui Song, Lu Wang,Zhenqing Sun, Ning Yuan,Qing 

Wang, and LiminLun .( 2020). Interleukin-18 Is a Prognostic Marker and Plays a Tumor Suppressive Role in 

Colon Cancer  Volume  |Article ID 6439614  

 

https://www.cancerjournal.net/searchresult.asp?search=&author=Shabnam+Abtahi&journal=Y&but_search=Search&entries=10&pg=1&s=0
https://www.cancerjournal.net/searchresult.asp?search=&author=Forogh+Davani&journal=Y&but_search=Search&entries=10&pg=1&s=0
https://www.cancerjournal.net/searchresult.asp?search=&author=Zahra+Mojtahedi&journal=Y&but_search=Search&entries=10&pg=1&s=0
https://www.cancerjournal.net/searchresult.asp?search=&author=Zahra+Mojtahedi&journal=Y&but_search=Search&entries=10&pg=1&s=0
https://www.cancerjournal.net/searchresult.asp?search=&author=Seyed+Vahid+Hosseini&journal=Y&but_search=Search&entries=10&pg=1&s=0
https://www.cancerjournal.net/searchresult.asp?search=&author=Alimohammad+Bananzadeh&journal=Y&but_search=Search&entries=10&pg=1&s=0
https://www.cancerjournal.net/searchresult.asp?search=&author=Abbas+Ghaderi&journal=Y&but_search=Search&entries=10&pg=1&s=0

