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Abstract:    Breast cancer is the most prevalent form of cancer in 

women and is the leading cause of global cancer-related mortality. 

The study aimed to assess the changes in some serum biomarkers 

linked to immunity responses in Iraqi breast cancer patients and 

understand their multifaceted role in the disease's progression. The 

current investigation comprised a cohort of 55 women diagnosed 

with breast cancer and a control group of 45 healthy participants. 

The levels of interleukin-6 (IL-6), interleukin-10 (IL-10), and C-

reactive protein (CRP) were estimated in the serum of breast 

cancer patients. The results showed that patients with breast 

cancer had a significant increase (p<0.05) in IL-6, IL-10, and CRP 

serum concentrations as compared to healthy women. These 

findings give support to the evidence suggesting that these markers 

may play an essential role in the progression of breast cancer. 
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1.Introduction  

         Breast cancer is the most common form 

of cancer among women globally, with 2 

million new cases reported in 2018. It is the 

primary cause of global mortality, resulting in 

626,700 fatalities in 2018 [1]. Numerous 

modifiable and non-modifiable risk factors, can 

either cause or facilitate the growth of breast 

cancer [2]. 

     Cytokines can induce the synthesis of 

hepcidin in the liver. Furthermore, the pro-

inflammatory cytokines have the effect of 

reducing the production of ferroportin in 

enterocytes located in the duodenum, impeding 

the transportation of iron from these 

enterocytes to transferrin [3]. Serum 

inflammatory cytokines, such as interleukin-6 

(IL-6) and interleukin-10 (IL-10), have been 

suggested as potential tumor indicators to 

diagnose various types of malignancies [4,5].  

     C-reactive protein (CRP) is a protein that 

may rise by a factor of 1,000 in response to an 

infection or inflammation [6]. Within 24 to 72 

hours of severe tissue injury, such as trauma 

and progressive cancer, CRP levels in the 

plasma rise from 1 g/ml to over 500 g/ml [7]. 

     CRP can rise to varying degrees in the 

peripheral blood of various cancer patients. El-

Abd et al. (2017) found a correlation between 

the fluctuation of CRP in peripheral blood and 
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the onset and development of breast cancer [8]. 

As a non-specific protein with multiple 

functions and a straightforward detection 

method, CRP may play a role in predicting and 

assessing the survival of cancer patients [9]. 

     This study aims to assess alterations in the 

serum levels of IL-6, IL-10, and CRP in 

women with breast cancer. Additionally, this 

research aims to evaluate the potential 

prognostic value of these biomarkers in the 

early detection of breast cancer. 

2.Methodology 
Experimental design:  

     The study involved samples from patients 

admitted to the Al-Furat Al-Awsat Center for 

Tumors in Al-Najaf City from February 1 to 

May 1, 2023, for breast cancer checkups and 

treatment. This study included only female 

breast cancer patients, who were divided into 

subgroups. 

     The study enrolled Iraqi breast cancer 

patients and healthy participants, with a total of 

55 patients and 45 healthy participants. The 

participants were informed about the study's 

objectives and provided informed consent, and 

the project received approval from the 

scientific ethical committee. 

 

Estimation of biochemical criteria:  

     To conduct biochemical analyses, a volume 

of 5 ml of blood was collected from resting 

patients and the control group. To measure the 

levels of IL-6, IL-10, and CRP in the serum, 

the samples were transferred into Eppendorf 

containers after separation by centrifugation. 

The samples were stored at -20 °C until 

analysis [10]. The levels of IL-6, IL-10, and 

CRP in the blood were found using an enzyme-

linked immunosorbent assay (ELISA). These 

kits facilitate the precise measurement of the 

levels of these parameters in humans. The tests 

were carried out according to the 

manufacturer's instructions. 

Statistical analysis: 

     The study used the statistical package for 

social sciences (SPSS, version 23) for 

statistical analyses. For comparisons between 

groups, the independent t-test and standard 

deviation were used. All statistical tests were 

thought to be significant at a level less than 

<0.05. 

 

3.Results and Discussion 
     The statistical analysis in this study revealed 

that IL-6 and IL-10 in the serum were 

significantly elevated (p<0.05) between 

patients and the control groups. Figures (1&2).  

Consequently, our findings confirmed the 

findings of prior studies [11,12,13].    

 
Figure (1): Interleukin 6 value in the breast 

cancer patients and control group. 

- Values are means ± SD. Independent t-test.           

- (*) =Significant differences exist at the 

p<0.05. 
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Figure (4-11): Interleukin 10 value in the 

breast cancer patients and control group. 

- Values are means ± SD. Independent t-test.           

- (*) =Significant differences exist at the 

p<0.05. 

 

     Cytokines are 5-70 kDa protein molecules 

that control the immune system's responses and 

normal function [14]. Cytokines and receptors 

play diverse roles in immune homeostasis, 

influencing autoimmunity, metabolic and 

endocrinologic disorders, cardiovascular 

diseases, and cancer pathophysiology [15].  

     The roles and biomarker potentials of IL-6 

and IL-10 in women with breast cancer have 

been reviewed in several recent reports [4, 16, 

17, 5, 18]. 

     IL-6 is a key factor in chronic inflammation, 

autoimmune diseases, and cancer, promoting 

angiogenesis and metastasis, and serving as an 

autocrine and paracrine growth factor [19]. 

     A study on 87 hormone-refractory 

metastatic breast cancer patients found that 

high levels of IL-6 were linked to poor survival 

[20]. Higher circulating IL-6 levels may serve 

as an independent prognostic marker, as they 

correlate with the disease's stage [11]. 

Furthermore, higher circulating IL-6 levels in 

untreated metastatic breast cancer patients at 

diagnosis are associated with lower survival 

rates [21]. 

     IL-6 triggers chronic inflammation, leading 

to cancer and a poor prognosis. Combining 

inhibitors and target blockage drugs may be a 

novel treatment strategy for IL-6-mediated 

immune diseases and human cancers [5].   

   The study reveals that high IL-6 and IL-10 

levels in breast cancer tissues reduce migration 

but don't affect cell adhesion. High expression 

is associated with clinicopathological criteria 

and improved DFS and BCSS [22]. IL-6 and 

IL-1 β mRNA expression increased 

significantly in malignant breast cancer patients 

compared to benign tumors, potentially 

contributing to cancer development [23].   

     IL-10, a cytokine produced by immune cells 

like macrophages, T lymphocytes, and natural 

killer cells, has both immunosuppressive and 

anti-angiogenic functions, promoting tumor 

cell proliferation and metastasis [4].  

     Kozłowski et al. (2003) found in a previous 

study that elevated blood levels of IL-6, IL-8, 

and IL-10 have a strong connection with breast 

cancer, potentially aiding diagnosis and 

aggressive management [11]. 

     Concerning C-reactive protein (CRP), 

Figure (3) shows a significant increase 

(p<0.05) in serum CRP concentration in 

patients with breast cancer. This is consistent 

with previous research [24, 25, 26]. 

 

 
Figure (4-12): C-reactive protein level in the 

breast cancer patients and control group. 

- Values are means ± SD. Independent t-test.                                                   
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- (*) =Significant differences exist at the 

p<0.05. 

     CRP is produced predominantly by liver 

hepatocytes but also by macrophages, smooth 

muscle cells, endothelial cells, lymphoid cells, 

and adipocytes [6]. Furthermore, CRP serves as 

a reliable indicator of IL6 activity, as its 

production by hepatocytes is entirely dependent 

on IL6 [27]. 

     CRP is a protein that may rise by a factor of 

1,000 in response to an infection or 

inflammation [6]. Within 24 to 72 hours of 

severe tissue injury, such as trauma and 

progressive cancer, CRP levels in the plasma 

rise from 1 g/ml to over 500 g/ml [7].   

     CRP can rise to varying degrees in the 

peripheral blood of various cancer patients. El-

Abd et al. (2017) found a correlation between 

the fluctuation of CRP in peripheral blood and 

the onset and development of breast cancer [8]. 

As a non-specific protein with multiple 

functions and a straightforward detection 

method, CRP may play a role in predicting and 

assessing the survival of cancer patients [9]. 

 

4.Conclusion 

     In conclusion, the current study 

demonstrates a noteworthy association between 

heightened concentrations of interleukin-6, 

interleukin-10, and C-reactive protein in the 

bloodstream and their role in breast cancer 

pathogenesis and immune response. Additional 

research using a substantial cohort is necessary 

to gain further insights and validate the 

usefulness of these criteria in combination with 

other tumor markers.  

Ethical approval 

     This study was conducted under approval by 

the medical ethics committee at the University 

of Kufa (2017). Verbal and written consent was 

provided by parents and agreement for 

publication was obtained from both participants 

and researchers. 

 

References  
1. American Cancer Society (ACS) (2018). 

Global Cancer: Facts and Figures. American 

Cancer Society report. 4th Edition. Atlanta. 

US. No. 861818. 

2. American Cancer Society (2023). Cancer 

Facts & Figures 2023. American Cancer 

Society report. Atlanta.US.cancer.org | 

1.800.227.2345. 

3. Lamy, P.J., Durigova, A., & Jacot, W. 

(2014). Iron homeostasis and anemia markers 

in early breast cancer. Iron and breast cancer. 

Clinica Chimica Acta, 434:34-40. 

4. Sheikhpour, E., Noorbakhsh, P., Foroughi, 

E., Farahnak, S., Nasiri, R., et al. (2018). A 

survey on the role of interleukin-10 in breast 

cancer: A narrative. Reports of Biochemistry & 

Molecular Biology, 7(1): 30-37. 

5. Chen, J., Wei, Y., Yang, W., Huang, Q., 

Chen, Y., et al. (2022). IL-6: the link between 

inflammation, immunity and breast 

cancer. Frontiers in Oncology, 12:1-11.  

6.  Sproston, N. R., &  Ashworth, J. J. (2018). 

Role of C-Reactive protein at sites of 

inflammation and infection. Frontiers in 

Immunology, 9:1-11. 

7. Mula, H. A., &amp; Ammar, M. H. (2022). 

Determination of IL-7 serum levels on 

hepatitis-C progression in HCV infected 

patients. International Journal of Health 

Sciences, 8037–8042. 

https://doi.org/10.53730/ijhs.v6ns4.11356 

8. El-Abd, E., El-Sheikh, M., Zaky, S., Fayed, 

W., & El-Zoghby, S. (2017). Plasma TuM2-PK 

correlates with tumor size, CRP and CA 15-3 

in metastatic breast carcinomas; short versus 

long term follow up study of the Egyptian 

breast cancer patients. Cancer Biomarkers, 

20(2):123-133. 

9. Chen, L., Kong, X., Yan, C., Fang, Y., & 

Wang, J. (2020). The research progress on the 

prognostic value of the common hematological 

parameters in peripheral venous blood in breast 

cancer. Onco Targets and Therapy, 13:1397-

1412.  

10. Theml, H., Diem, H., & Haferlach, T. 

(2004). Color Atlas of Hematology; Practical 

Microscopic and Clinical Diagnosis. 5th 

German edition. Thieme Verlag, Stuttgart, 

https://loop.frontiersin.org/people/490827
https://loop.frontiersin.org/people/490444
https://www.frontiersin.org/Journal/10.3389/fimmu.2018.00754/full
https://www.frontiersin.org/Journal/10.3389/fimmu.2018.00754/full
https://www.frontiersin.org/Journal/10.3389/fimmu.2018.00754/full
https://www.frontiersin.org/Immunology/
https://www.frontiersin.org/Immunology/


Muhesin and Hadi. , AL-Kufa University Journal for Biology-2023, Vol.15, Issue: 3  P.:36-40 
 

[40] 

 

Germany. Translator: Ursula Peter-Czichi PhD, 

Atlanta, GA, USA. 

11. Kozłowski, L., Zakrzewska, I., Tokajuk, P., 

Wojtukiewicz, M.Z. (2003). Concentration of 

interleukin-6 (Il-6), interleukin-8 (Il-8) and 

interleukin-10 (Il-10) in blood serum of breast 

cancer patients. Annales Academiae Medicae 

Bialostocensis, 48:82-84. 

12. AL-thwani, A. N. A., & Mohsin, S. M. 

(2012). Serum level of interleukin-6 in breast 

cancer Iraqi women. Iraqi Journal of Cancer 

and Medical Genetics, 5(1): 42-45.  

13. AL-Humesh, M.J.M. (2013). Study of the 

changes in sexual hormones levels and a 

number of immune parameters of women with 

breast cancer and ovary cancer. Tikrit Journal 

of Pure Sciences, 1(18):95-102. 

14. AL-Ammar, M. H. (2020). Study on 

Correlation between IL-33 serum level, IL-33 

Gene Single Nucleotide Polymorphism and 

Rheumatoid Arthritis Susceptibility. Indian 

Journal of Forensic Medicine & Toxicology, 

14(3).  

15. Wautier, J. L., & Wautier, M. P. (2023). 

Pro-and anti-inflammatory prostaglandins and 

cytokines in humans: A mini review. 

International Journal of Molecular Sciences, 

24(11):1-13.  

16. Habanjar, O.,     Bingula, R.,  Decombat, 

C.,     Assaf,  M. D., Caldefie-Chezet F. & 

Delort, L. (2023). Crosstalk of inflammatory 

cytokines within the breast tumor 

microenvironment. International Journal of 

Molecular Sciences, 24:1-40. 

17. Martínez-Pérez, C., Kay, C., Meehan, J., 

Gray, M., J., Dixon, M., & Turnbull, A. K. 

(2021). The IL6-like cytokine family: role and 

biomarker potential in breast cancer. Journal of 

Personalized Medicine,11:1-32. 

18. Felcher, C. M., Bogni, E. S., & Kordon, E. 

C. (2022). IL-6 cytokine family: A putative 

target for breast cancer prevention and 

treatment. International Journal of Molecular 

Sciences, 23:1-15. 

19. Hirano, T. (2020). IL-6 in inflammation, 

autoimmunity and cancer. International 

Immunology, 33(3):127-148. 

20. Bachelot, T., Ray-Coquard, I., Menetrier-

Caux, C., Rastkha, M., Duc, A., & Blay, J. Y. 

(2003). Prognostic value of serum levels of 

interleukin 6 and of serum and plasma levels of 

vascular endothelial growth factor in hormone-

refractory metastatic breast cancer patients. 

British Journal of Cancer, 88(11):1721-1726. 

21. Salgado, R.; Junius, S.; Benoy, I.; Van 

Dam, P.; Vermeulen, P.; Van Marck, E.; 

Huget, P.; & Dirix, L.Y. (2003). Circulating 

interleukin-6 predicts survival in patients with 

metastatic breast cancer. International Journal 

of Cancer, 103(5): 642-646. 

22. Al-Omari, R. S., &amp; Al-Ammar, M. H. 

(2021). Relationship of IL-6 gene 

polymorphisms and IL-6 expression level with 

the burn-induced sepsis susceptibility in Al 

Diwaniyah. Annals of Tropical Medicine and 

Public Health, 24(02). 

https://doi.org/10.36295/asro.2021.24240 

23. Salman, A. H., Iqbal, M. N., & Bakir, 

W.A., (2008). The in situ expression of IL-6 

and IL-1β in breast cancer patients. Iraqi 

Journal of Pharmaceutical Sciences, 17(2):55-

62. 

24. Baker, L. A. (2014). Determination of some 

biochemical markers in patients with breast 

cancer. Tikrit Journal of Pure 

Sciences,19(5):27-31. 

25. Petekkaya, I., Unlu, O., Roach, E. C., 

Gecmez, G., & Okoh, A. K. (2017). Prognostic 

role of inflammatory biomarkers in metastatic 

breast cancer. Journal of Balkan Union of 

Oncology, 22(3):614-622 

26. George, A., Bobby, Z., & Dubashi, B. 

(2021). Utility of ferritin and inflammatory 

biomarkers in the diagnosis of different stages 

of breast cancer. Saudi Medical Journal, 

42(8):825-831. 

27. Rossi, J., Lu, Z., Jourdan, M., & Klein, B. 

(2015). Interleukin-6 as a therapeutic target. 

Clinical Cancer Research, 21(6):1248-1257. 

 

 

 

 

https://doi.org/10.36295/asro.2021.24240

