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Abstract  

Samples for the current research were collected from women with cancer in the second 

stage of infection   with breast cancer who were taking two doses of chemotherapy in 

Kirkuk Governorate for the period from (January to the end of February) of the year 

2024. 80 blood samples, whose ages ranged between (25-45) years, were collected from 

clinic visits. . External samples were divided into two groups: 

• Patients group: It included (50) samples of blood from women with breast cancer with 

treatment 2 doses of chemotherapy. 

• Control group: It included (30) blood samples from healthy women. 

 Then, blood was collected from a group of patients and healthy women and was 

separated by a centrifuge. Then the studied variables were measured, which included 

(cancer antigen- CA15-3  , interleukin-10- IL-10 , CXCL12, calcium, zinc, iron, 

estrogen, progesterone, and Xanthine oxidase). Current research results showed a 

significant elevated in each of the levels (cancer antigen- CA15-3, interleukin-10, 

CXCL12, calcium, iron, Estrogen, progesterone, and Xanthine oxidase ) also the result 
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showed a significant decrease in progesterone hormone and zinc level  in blood serum 

of patients with B.C simile to the healthy women  . 

Keywords: Breast cancer, interleukin 10, progesterone and estrogen, mineral 

1-Introduction 

   Cancer is one of the diseases resulting from abnormal growth of cells and thus leads to 

the formation of cells that do not obey the normal rules of cell division. In addition, 

cancer is a disease in which it is difficult to control cell proliferation (1). Cancer, as it is 

known, is an umbrella term for more than 100 unique types of malignant tumors in 

various tissues throughout the human body .Breast cancer is one of the diseases that 

results in cell division, and these cells can spread to different parts of the body. More 

than 1,668 cases were diagnosed in Baghdad Governorate in 2018 for breast cancer 

patients. (3). 

 The cancer antigen CA15-3 is a protein that is a natural product of breast tissue. In the 

event of a cancerous tumor in the breast, the concentration of CA15-3 may rise as the 

number of cancer cells in the body increases .In many patients with breast cancer, there 

is an increase in CA15. -3 When it passes into the bloodstream, it is identified, which 

makes it useful as a tumor marker to monitor tumor development. The normal level of 

CA 15-3 is less than 25 units/cm3. It is elevated with tumors, diseases, or other 

conditions, such as colon tumor, rectal tumor. Lung tumor, hepatitis, and benign breast 

diseases (4). 

 IL-10 is an essential cytokine for regulating lymphatic homeostasis. These cytokines 

stimulate similar responses from lymphocytes, but play markedly divergent roles in 

lymphatic biology in vivo. It is an anti-inflammatory cytokine that regulates the immune 

response .that IL-10 expression in metastatic cancer cells can regulate the function of 

cell-mediated inflammatory responses. IL-10 can be considered a potential biomarker 

for the prediction and prognosis of human cancers (5). 

Stromal cell-derived factor-1 (SDF1), also known as CXCL12, is a biomarker for the 

diagnosis of breast cancer. In addition to high expression of CXCL12, it is positively 

related to estrogen receptor-positive status, human epidermal growth factor receptor-

negative status, and small body size. Tumor (6) Primarily by bone marrow stromal cells, 

On the other hand,  .1) -1 (SDF-derived factor-it has thus been named stromal cell

calcium has been found to be related to breast cancer, as it was found that the cancer 

cells themselves affect calcium metabolism, leading to an increase in its levels in the 
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blood. Also it has been found that zinc, which is one of the minerals necessary for 

growth and has a relationship with breast cancer, must be available in food or nutritional 

It has been  .(7)cer diseases, including cansupplements to reduce the incidence of chronic 

found that zinc has an immune function linked to cellular signaling pathways, which 

provides an important role for zinc in cancer patients, as its function lies in controlling 

                                                                   .                         (8)tumors   

Through the high level of immune variables and minerals, the aim of current research is 

detremantion  the level of cancer antigen CA15-3 along with some immune and 

biochemical variables in the serum of patients with breast cancer in Kirkuk Governorate. 

2-Materials and Methods 

1-2-Collection of specimens 

The samples for the current research were collected from women in Kirkuk Governorate 

for the period from (January to the end of February) of the year 2024. 80 samples, 

whose ages ranged between (25-45) years, were collected from visits to outpatient 

clinics, and the samples were divided into two groups: 

• Patients group: It included (50) samples of blood from women with breast cancer-B.C  

with treatment 2 doses of chemotherapy. 

• Control group: It included (30) blood samples from healthy women. 

After that, blood was collected from both groups (patients and healthy people) and 

separated using a centrifuge. Then the biochemical and immunological variables were 

measured, which included (CA15-3, IL-10, CXCL12 ,  Ca , Zn  , Iron , estrogen , 

progesterone , Xanthine oxidase ). 

 

2-2-Estimation the level of CA15-3 in a group of patients and healthy people 

The Sandwich ELISA method was used as a method to measure the level of CA15-3, 

using a measurement kit designated for them and from the Chinese company Sun Long 

Biotech 

2-3-Estimation the levels of (IL-10, CXCL12, estrogen, progesterone, and Xanthine 

oxidase in a group of patients and healthy people) 

The level of inflammatory cytokines (IL-10, CXCL12),  and the level estrogen and 

progesterone hormone , and  Xanthine oxidase were estimated, According to the ELISA 
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Sandwich approach, the ELISA technique was utilized to measure the quantity of 

variables. from the Chinese company (Melsin Medical). 

2-4-Estimation of calcium concentration in a group of patients and healthy people 

The calcium level was estimated according to a kit prepared by ASSEL S.R.I an Italian 

company. 

2-5-Estimation of zinc concentration in blood serum in a group of patients and 

healthy controls 

A concentration of zinc in the serum of blood was estimated using a diagnostic kit 

prepared by Biovision. 

2-6-Estimation of iron concentration in a group of patients and healthy people 

The iron level was calculated using a colorimetric method that converts trivalent iron 

ions into ferric ions in a weakly acidic medium. It forms a colored complex of the iron 

(II) ion with Ferrozine (9). 

2-7-analysis Statistic  

SPSS statistical program was used to find a mean ± SD. The averages were also 

determined for a group of patients with B.C compared to the (healthy people) using a T-

test and at the probability level (P ≤ 0.001). 

4-Results and Discussion 

4-1Estimation of levels of immunological and biochemical variables for samples 

studied in both groups: 

1-The table below shows mean ± S.D  of the immunological and physiological  

parameters  for samples studied in both groups. 

Mean ± SD Groups       

 

           Parameter 

Patients  

n=50 

Control  

n=30 

34.24±10.92 8.01±0.47 CA15-3 (U/ml) 

257.52±79.93 139.70±35.51 IL-10 (Pg/ml) 

693.04±233.13 154.48±75.22 CXCL12 (Pg/ml) 
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12.16 ± 1.22 7.86 ± 0.49 Ca  (mg/dl) 

45.10 ± 4.27   67.94 ± 4.36 Zn (mg/dl) 

195.11±43.21 140.95±25.13 Iron (µmol/L) 

145.678±30.412 235.512± 50.231 Estrogen (pg/ml) 

1.043±0.302 0.412±0.0561 Progesterone (pg/ml) 

10.231±2.421 5.714±1.l23 XO ng/ml 

         P ≤ 0.001 

The results of present study   showed a significant rise  in each of the levels (CA15-3, 

IL-10, CXCL12, Ca ,  Iron, xanthine oxidase, progesterone) and a  significant decrease 

in the concentration of estrogen and zinc  level in blood serum of patients with  women 

infected breast cancer simile  control group at its level probability P ≤ 0.001, as in the 

following figures. 

 

 

Fig (2):-Level of IL-10 in all group Fig (1):-Level of CA15-3 in all group                        
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Fig(4):-Level of Ca in all group  Fig(3):-Level of CXCL12 in all group                           
                   

 

Fig(5):-Level of Zn in all group                               Fig(6):-Level of Iron in all group 
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Fig(8):-Level of progesteron in all group               Fig(7):-Level of Estrogen in all group 

 

Fig(8):-Level of XO in all grou 

Discussion 

Cancer antigen (CA15-3)is one of the important diagnostic variables for breast cancer  . 

The results of the research are consistent with the results of (10) who indicated high levels 

of cancer antigen in patients suffering from breast cancer, as it is considered the most 

important diagnostic variable and can be used as one of the tumor markers, so it is a 

marker with high specificity and sensitivity for the disease, as most Studies have shown 

that it is a biochemical marker for breast cancer patients (11). 

  As for IL-10, it is considered a cytokine that has been known for a long time in 

immunology, Particularly concerning its impact on T and B cells, not to mention that its 

absence results in the death of immature immune cells and that it is essential for the 

growth of both B and T cells. It's interesting to note that some research has strongly 

implied that IL-10 could have a function in immunology as well as potentially having a 

direct or indirect impact on cancer. (12), especially breast cancer, through its work to 

inhibit apoptosis and stimulate the formation of blood vessels. In tumors. IL-10 is an 

anti-inflammatory cytokine and can inhibit inflammatory responses by antagonizing co-

stimulatory molecules expressed in APC. In addition, IL-10 may contribute to the 

development of breast cancer (13). 

   In addition, the concentration of the chemokine CXCL12 increased in female patients 

simile to a healthy women , as results of a this study agree with a findings of Emilia (14), 

Marina (15), and Dinesh (16). In their study, they confirmed the elevated  concentration  of 

chemokines in patients with breast cancer, especially the chemokine CXCL12, which 
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regulates breast tumor growth and enhances a entry of cancer cells by increasing blood 

vessel permeability and expanding leaky tumor blood vessels. Overexpression of 

CXCL12 by breast cancer cells can promote in vivo invasion and recruitment of 

macrophages to the underlying tumor. CXCL12 overexpression also leads to increased 

microvascular density, which may also be mediated by Connective tissues are associated 

with the tumor and contribute to changing tumor architecture (17). 

 As for calcium, it showed a significant increase, as our results agree with Hassan (2011) 
(18), who discovered that breast cancer patients had higher Ca concentrations than those 

in the control healthy. The majority of observational studies assessing dietary calcium 

intake provide evidence for the preventive effect of calcium against breast cancer(19). 

Controlled trials revealed that Ca supplementation did not lower postmenopausal 

women's overall risk of benign proliferative breast disease, which is a precursor to 

breast cancer. (20). It has been demonstrated that circulating calcium, which is involved 

in numerous biological functions, can support the hypothesis that Ca protects against 

breast cancer, is inversely associated with breast cancer risk. Increased cellular calcium 

levels after an rise  in serum calcium may account for this protective effect. Serum 

calcium may have an impact on several cellular processes, such as the cell cycle and cell 

death. (21). 

 As for zinc, it showed a significant decrease, as the results agree with the results of 

Arooj and others (2012) (22), .They found that zinc levels decreased in  women  with B.C  

compared to healthy  group. Zinc deficiency can be linked  with malignant tumors (23), 

and precise function of zinc in cancer (39). However, zinc is known to be essential for 

over 100 different metabolic role (24). It is required for DNA synthesis by altering 

binding of histones F and F3 to DNA to affect RNA synthesis (25) Whereas Zn  

deficiency and Zn supplements indicate  inhibition and stimulation responses to tumor 

growth, adding to this funaction  of zinc in human cancer. It turns out that there is a 

significant decrease in the concentration of zinc in the serum of women with breast 

cancer compared to the control group. This low in zinc concentration  can be explained 

by an elevated demand on cancerous tissue due to increased cellular uptake and 

enzymatic activity by tumors (26). 

  In addition, iron showed a significant rise in the group of patients, as its results are 

consistent with the findings of Rozoqi (27) and Salih (28), who showed in their study a 

higher concentration of iron in patients with breast cancer simile  to the healthy women . 

One indicator of cancer, according to studies, is an abnormal iron balance. Cancer cells 
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require a lot more iron than regular cells do because they have greater metabolic and 

reproductive rates than normal cells. This increases oxidative stress in the cells. 

Moreover, concurrent modulation of antioxidant defenses by cancerous cells may be 

necessary for their survival. This regulation may include increased expression of several 

antioxidant genes and the activation of antioxidant transcription factors. (29). 

  Increased iron metabolism depletes intracellular iron stores by either employing iron-

chelating compounds or by mimicking self-regulatory mechanisms, including 

microRNAs, and is linked to malignant transformation, cancer growth, and medication 

resistance. Furthermore, hepatitis, a virus that can be generated in cancer cells and 

provide an alternate anti-cancer strategy, can be brought on by iron overload and result 

in controlled cell death (30). 

Also  a results showed a reducation  in estrogen  hormone in the sera  of women patiants 

, and this may be due to the treatment. It was found that a subgroup of patients with a 

high concentration of estrogen receptor protein and HER2 negative benefited from the 

drug tamoxifen, which may lead to a decrease in total cholesterol, which is the main 

source of estrogen (31). Therefore, estrogen receptor status may be altered in 5% of 

chemotherapy groups. Ghufran (32) also indicate  that there was an rise  in  estrogen level  

before treatment, but it decreased after radiotherapy. The results of a study are also 

consistent with a results of Wassan (33), and Mousa (34). In their study, they showed an 

increase in the level of progesterone in sera  of patients with B.C compared with the 

healthy women , as a reason for the increase is due to the changes that occur in the 

secretory phase preceding the menstrual cycle, and periodic changes occur in the lining 

of the uterus and cervix, while the follicle-stimulating hormones and estradiol regulate 

the secretion of progesterone in a way. Indirectly, it increases luteinizing hormone 

receptors on ovarian cells responsible for secreting progesterone (35،36). 

 On the other hand, it was found through results of current research that there was 

elevated  in the levels of xanthine oxidase, as results of study agree with Thamers results 
(37), who indicated an increase in the effectiveness of the enzyme thymine oxidase. 

Therefore, the reason for the increase in the enzyme may be the result of an imbalance 

of redox and oxidation in the cells that occurs as a result of Oxidative stress is found in 

many cancer cells compared to normal cells, and thus the imbalance of oxidative stress 

may be related to the stimulation of tumors (38) The research results of Ismail et al. 

demonstrated that surface cell markers CD86/CD80 play an active role in the 

development of certain types of cancers, including brain cancer. (39)  Nanoparticles can 
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also be used on MCF-7 breast cancer cell lines, similar to zinc oxide (ZnO) 

nanoparticles, which have shown clear results on cancer cells. (40)    

Conclusion  :- It is concluded from the results of the current research that breast cancer 

is one of the types of cancers widespread in the world and causes death for many 

women, as it was found to have a correlation with inflammatory cytokines, including 

interleukin 10 and chemokines, as increasing their levels may be considered a diagnostic 

variable for B.Cr, in addition to the level of hormones. The female sex hormones, 

including progesterone and estrogen, have a relationship with breast cancer, in addition 

to the activity of the enzyme xanthine oxidase, which may be an important diagnostic 

indicator for the development of the disease. 

 

References  

1- Matthews; H. K.; Bertoli; C.; & de Bruin; R. A(2022).Cell cycle control in cancer. 

Nature Reviews Molecular Cell Biology; 23(1): 74-88. 

2- Yadav AR, Mohite SK.(2020). Cancer-A silent killer: An overview. Asian Journal of 

Pharmaceutical Research. 10 (3):213-6.  

3- Iraqi Cancer board. Annual Report Iraqi : Cancer Registry 2018. Iraqi Cancer registry 

center,Ministry of Health and Inviroment.(Baghdad, Iraq). 

4- Shitrit, D.; Zingerman, B.; Shitrit, A.B. et al. (2005).Diagnostic value of CYFRA 21-

1, CEA, CA 19-9, CA 15-3, and CA 125 assays in pleural effusions: analysis of 116 

cases and review of the literature. Oncologist. 10(7):501–7. 

5- Acuner-Ozbabacan ES, Hatice Engin B, Emine Guven-Maiorov E, Guray Kuzu G, 

Muratcioglu S, Baspinar A.(2014). The structural network of Interleukin-10 and its 

implications in inflammation and cancer. BMC Genomics. 15:S2–S5. 

6- Liu, Heyang, et al. (2018)."Prognostic and clinicopathological value of 

CXCL12/SDF1 expression in breast cancer: a meta-analysis." Clinica Chimica Acta 484 

72-80. 

7- Lin, Shuai, et al.(2022). "Associations of CXCL12 polymorphisms with 

clinicopathological features in breast cancer: a case-control study." Molecular Biology 

Reports 1-9. 



     
ISSN: 2958-8995. 2958-8987 

Doi: 10.59799/APPP6605 
No: 7 Val:1   /11/ 2024 

 Journal of Natural and  
Applied Sciences Ural 

 

8- Janssens, Rik, Sofie Struyf, and Paul Proost. (2018)."The unique structural and 

functional features of CXCL12." Cellular & molecular immunology 15.4: 299-311. 

9- Tietz N.W(1999). .Text book of cinical chemistry,3rd  Ed. C.A. Burtis ER Ashwood 

W.B Seunders .;p 1699-1703. 

01 - Mohammed , F. Z. Lamis Gamal  , Mohamed Farouk Mosa, Mohamed Ibraheim 

Aref  .(2012).Assessment of CA15-3 and CEA as Potential markers for Breast 

carcinoma prognosis in Egyptian Females. AJBAS Volume 2, Issue 1,  

11- Hamdi .E. T , Alsamarai A.T, Ali . A.A .(2020). The relationship between vitamin D 

with breast Cancer. Medical Science. 24(104). 

12-Braihan Hamdi Hameed 1*, Izzat Abdulsatar Al-Rayahi1, Salwa S. Muhsin2 22-

(2022).Evaluation of Preoperative CA15-3 Level and its Relationship with Clinico-

Pathological Characteristics in Primary Breast Cancer Patients Journal of Techniques, 

ISSN: 2708-8383, Vol. 4, No. 2, June 30, Pages 21-26 

13- Paluskievicz CM, Cao X, Abdi R, Zheng P, Liu Y, Bromberg JS. T(2019). 

regulatory cells and priming the suppressive tumor microenvironment. Front Immunol. 

10:2453. 

14- Dąbrowska, Emilia, et al.(2020). "Possible Diagnostic Application of CXCL12 and 

CXCR4 as Tumor Markers in Breast Cancer Patients." Anticancer Research 40.6: 3221-

3229. 

15- Okuyama Kishima, Marina, et al. (2015)."Immunohistochemical expression of 

CXCR4 on breast cancer and its clinical significance." Analytical Cellular 

Pathology 2015 (2015). 

16- Ahirwar, Dinesh K., et al.(2018). "Fibroblast-derived CXCL12 promotes breast 

cancer metastasis by facilitating tumor cell intravasation." Oncogene 37.32:4428-4442. 

17- Boimel, Pamela J., et al. (2012)."Contribution of CXCL12 secretion to invasion of 

breast cancer cells." Breast Cancer Research 14.1 (2012): 1-14. 

18-Zainab Ahmad Hasaan (2011). Study of physiological , biochemical and hormones 

of women affected by breast cancer in Kirkuk city , College of Science – Tikrit 

University. 



 
ISSN: 2958-8995. 2958-8987 

Doi: 10.59799/APPP6605 
No: 7 Val:1   /11/ 2024 

 Journal of Natural and  
Applied Sciences Ural 

 
 

35 
 

19- Hutchison, A. J. (2009). Oral phosphate binders. Kidney international, 75(9), 906-

914. 

20- Aziz Mahmood, A., Masood Bilal, K., & Talib Ibrahim, R. (2012). Influence of 

some Trace Elements and Biochemical Parameters on Breast Cancer. JOURNAL OF 

EDUCATION AND SCIENCE, 25(1), 34-43. 

21- Arooj, B., Ahmed, S., Saleem, M., Khurshid, R. and Zia, M., (2012). Serum trace 

elements in diagnosis of breast malignancy. Jour. of Ayub Med. College Abbottabad, 

24(2), pp.62-64. 

22-Arinola, O. G., & Charles-Davies, M. A. (2008). Micronutrient levels in the plasma 

of Nigerian females with breast cancer. African Journal of Biotechnology, 7(11). 

23-Rizk, S. L., & Sky-Peck, H. H. (1984). Comparison between concentrations of trace 

elements in normal and neoplastic human breast tissue. Cancer research, 44(11), 5390-

5394. 

24-Prasad, A. S. (1991). Discovery of human zinc deficiency and studies in an 

experimental human model. The American journal of clinical nutrition, 53(2), 403-412. 

25-Drake, E. N., & Sky-Peck, H. H. (1989). Discriminant analysis of trace element 

distribution in normal and malignant human tissues. Cancer research, 49(15), 4210-

4215. 

26- Wu, X., Tang, J., & Xie, M. (2015). Serum and hair zinc levels in breast cancer: a 

meta-analysis. Scientific reports, 5(1), 1-8. 

27- Rozoqi, Shahlaa Shafiq. (2021)."Evaluation of Ceruloplasmin Oxidase Activity in 

Sera of Breast Cancer Individuals in Kurdistan Region/Iraq." Ibn AL-Haitham Journal 

For Pure and Applied Sciences 2021: 68-75. 

28-Salih, Nadya Ahmed, and Moayad M. Yonis Al-Anzy. (2007)."Serum Alkaline 

Phosphatase, Iron and Calcium Levels in BreastCancer and Leukemia Patients in Salah 

Al-Din Province." Tikret Journal of Pharmaceutical Sciences 3.2 . 

29-Ismail, A., El-Awady, R., Mohamed, G., Hussein, M., & Ramadan, S. S. (2018). 

Prognostic significance of serum vitamin D levels in Egyptian females with breast 

cancer. Asian Pacific journal of cancer prevention: APJCP, 19(2), 571. 



     
ISSN: 2958-8995. 2958-8987 

Doi: 10.59799/APPP6605 
No: 7 Val:1   /11/ 2024 

 Journal of Natural and  
Applied Sciences Ural 

 

30-Lee, M. M., & Lin, S. S. (2000). Dietary fat and breast cancer. Annual review of 

nutrition, 20(1), 221- 

31-Brown, Rikki AM, et al.(2020). "Altered iron metabolism and impact in cancer 

biology, metastasis, and immunology." Frontiers in oncology 10: 476. 

32-Ghufran Saad Nsaif 1٭, Amer Hassan Abdallah2, Najwa Shehab Ahmed3 and Wafaa 

Raji Alfatlawi4(2018).  .  Evaluation of Estridiol and Some Antioxidant in Breast Cancer 

Iraqi Women. Journal of Al-Nahrain University.;.21 (1):.35-40. 

33- Wassan K. Ali, Tareq Y.(2007). Ahmad. Some Biochemical Parameters In Breast 

Cancer (Part I). Rafidain journal of science, 18( 2): 46-57. 

34- Mousa Jasim Mohammed AL-Humesh .(2013).Study of The changes in Sexual 

hormones levels and a number of immune parameters of Women with Brest Cancer and 

Ovary Cancer. Tikrit Journal of Pure Science, 18 (1): 95-102. 

35-Gottlieb, B.; Teifor, M.; Lumbrosa, B. and Pinsky L. (1997).The androgen receptor 

gene mutation data, Nucleic Acids Res; 25:158 . 

36- Albain, K. S.; Barlow, W. E.; Shak, S.; Hortobagyi, G. N.; Livingston, R. B.; Yeh, I. 

T. et al. (2010).Prognostic and predictive value of the21-gene recurrence score assay in 

postmenopausal women with nodepositive, oestrogen-receptor-positive breast cancer on 

chemotherapy: a retrospective analysis of a randomised trial. The lancet oncology, 

11(1): 55-65. 

37. Thamer NA.(2018). Detection of xanthine oxidase in breast cancer. Iraqi Journal of 

Cancer and Medical Genetics.;6(2) 

38. Valko M, Rhodes C, Moncol J, Izakovic MM, Mazur M. (2006).Free radicals, 

metals and antioxidants in oxidative stress-induced cancer. Chemico-biological 

interactions. 160(1):1-40.  

39-Ismael, Athraa and Jabbar ,Shilan. (2024). Expressions of CD80 and CD86 in Cancer 

Patients and Its Prognostic Significance. Journal of Pioneering Medical Sciences. 13(1): 

127. 



 
ISSN: 2958-8995. 2958-8987 

Doi: 10.59799/APPP6605 
No: 7 Val:1   /11/ 2024 

 Journal of Natural and  
Applied Sciences Ural 

 
 

37 
 

40-Husam Al-Hraishawi, Namariq Al-Saadi; Shilan Jabbar.( 2023).In Vitro Analysis: 

The Anticancer Activity of Zinc Oxide Nanoparticales from Cinnamomum Verum. 

Journal of Nanostructures. 13(1): 146-150.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


