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Abstract 
Ovarian cancer has a high mortality and delayed diagnosis. Several immunological alterations take place 

during ovarian carcinogenesis, and can be of value in the surveillance of the diseases. This research was conducted 

to evaluate serum immunoglobulin levels in women with ovarian cancer and to assess their role in disease process. 

The present study is composed of 85 women (mean age = 62.03±12.4 yrs) with clinically and pathologically 

confirmed ovarian cancer and 65 healthy females as a control group (mean age = 61±12.1 yrs). ELISA test was 

achieved for the determination of serum [IgG, IgA, IgM]. The findings of current study illustrated significant 

(P=0.001) increase in serum IgG, IgA, and IgM levels as compared to controls. Analyzing serum 

immunoglobulins levels might assist in identifying patients with a weak prediction, the elevation of serum 

immunoglobulins can be considered as an indication for disease status. 
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Introduction 
Ovarian carcinoma is one of the most 

common malignancy in woman (1). It has been called 

a hushed murder, since many Ovarian carcinoma are 

symptomless in the untimely grade and so do not 

appears until the disease is at a proceed grade. Most 

women with Ovarian carcinoma are, therefore, 

identified and diagnosed with late stage of 

carcinoma (2)  

Ovarian carcinoma has the highest death rate in 

cancer of a woman's reproductive organs at present 
(3). Due to the absence of typical Clinical 

manifestations at creation grade, most patients with 

Ovarian carcinoma have get to a proceed grade by 

the time the detection is established, and even some 

have previously Spread throughout the body (4). 

Clinically, Ovarian carcinoma is mainly healed up 

by removing tumors from patients with peritoneal 

mesothelioma and Adjuvant chemotherapy in order 

to prevent recurrence of the tumors, particularly 

distant recurrence. However, for patients at a 

proceed grade and with a metastatic growth. (5, 6). 

Immunoglobulins play a key role in the maintenance 

immunity of human body’s immune system; 

polypeptide chains of immunoglobulins are 

classified into four chains: two “light” chains and 

two “heavy” chains. Isotypes of immunoglobulin 

which included (immunoglobulins A(IgA), 

immunoglobulins D(IgD), immunoglobulins 

G(IgG), immunoglobulins E(IgE), and 

immunoglobulins M (IgM), respectively are 

assessed by the kind of heavy chain (7). 

However, some previous studies have recorded that 

immunoglobulins were observed to be expressed in 

various malignant epithelium cancer and activated 

in the enlargement of epithelium, but it was 

inversely expressed in normal epithelial cells (8, 9).  

 

 

Heavy polypeptide chains and light polypeptide 

chains constant zone of immunoglobulin was 

present in a number of epithelial carcinoma cell 

lines, like (human breast cancer cell line), (human 

colorectal cancer cell line), (human stomach cancer  

cell line), a (human neck cancer cell line), and 

(Nasopharyngeal cancer cell line) (10). Furthermore, 

some human carcinoma cell lines could release 

immunoglobulins G (11,12) and immunoglobulins G 

and immunoglobulins A were also observed to be 

expressed in cancer of oral epithelial by 

immunohistochemical analysis which based on 

antibodies binding specifically to antigens in 

biological tissues to detect the antigens 

(e.g.proteins) (13). The earlier classic understanding 

that immunoglobulins were produced only by B 

lymphocytes and plasma cells were challenged 

when many non-lymphoid lineage cells such cancer 

cells were observed to have the capacity to form 

immunoglobulins G (14). Earlier, potential defect in 

the secretion of immunoglobulins causes 

disturbance in the metabolic pathway of 

immunoglobulin has been proposed in the 

mechanisms of various carcinoma. Circulating 

immunoglobulins concentrations were found to be 

linked to cancer grade and tumour mass in 

carcinoma such as neck carcinoma, cancer of 

pancreas carcinoma, primary hepatic carcinoma (15) 

and cancer of skin cell (16). In patients with oral 

carcinoma, Earlier examination of circulating 

immunoglobulin concentrations revealed an elevate 

in immunoglobulins M, immunoglobulins A, 

immunoglobulins E, and immunoglobulins G in 

comparison to healthy peoples (17). 
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Previous studies(18) refuted the prior finding and 

found that circulating immunoglobulins 

concentrations G and immunoglobulins A levels are 

not remarkably increased in oral carcinoma and 

therefore not to be utilized as a best alternative 

indicator for detection  and prognosis. The goal of 

current study is to assess the immunological 

response in patients with ovarian carcinoma as a 

biochemical marker in prediction and therapy   

response indicators. 

Methods and Materials  
Subjects  

The present study included 85 woman, 

aged 29–70 years, who were visited the Hiwa 

Hospital in Sulaymaniyah. These females were 

diagnosed to have ovarian carcinoma. A total of 65 

apparently healthy female without any history of 

ovarian carcinoma were included in the present 

study as a control group. Ethical approval and 

permission for the study was taken from the Ethical 

Committee of Sulaymaniyah University (Iraq). 

Informed consent was taken from all the study 

subjects purely for research purpose.  

Samples  

Collection of the blood  
Blood was sampled before any treatment 

was given. Six milliliters of venous blood were 

taken without using tornique from each individual, 

collected in plane polyethylene tube, allowed to 

stand at room temperature for thirty minutes, then 

the sample was centrifuged at (2000xg ) for 10 

minutes, the obtained serum transferred 

immediately to another test tube. These samples 

were estimated directly for enzymes activities or 

frozen at – 20 C for subsequent analysis. 

Methods 

Assay of serum immunoglobulin (IgG, IgA, and 

IgM) 

Serum immunoglobulin levels were 

measured using a quantitative sandwich enzyme-

linked immunosorbent assay according to the kit 

procedure.  
Principle of assay  

This ELISA kit uses Sandwich-ELISA as the 

method. The Microelisa stripplate provided in this 

kit has been pre-coated with an antibody specific to 

Ig. Standards or samples are added to the appropriate 

Microelisa stripplate wells and combined to the 

specific antibody. Then a Horseradish Peroxidase 

(HRP)-conjugated antibody specific for Ig is added 

to each Microelisa stripplate well and incubated. 

Free components (unbound conjugated antibodies) 

are washed away. 

The 3,3',5,5'-tetramethylbenzidine (TMB) substrate 

solution is added to each well. Only those wells that 

contain IL-6 and HRP-conjugated Ig antibody will 

appear blue in color and then turn yellow after the 

addition of the stop solution (0.16M H2SO4). The 

optical density (OD) is measured 
spectrophotometrically at a wavelength of 450 nm. 

The OD value is directly proportional to the 

concentration of IL-6 in standards and samples. We 

can calculate the concentration of Ig in the samples 

by comparing the OD of the samples to the standard 

curve. 

Statistical analysis  
Statistical analysis was performed using 

the software Statistical Package for Social Sciences 

(SPSS) including data evaluation and tests for 

significance. Graph plots were done via windows 

excel version. 

Results and Discussion 
Figures (1,2,3) shows the results of Serum 

Immunoglobulins (IgG, IgA, and IgM) levels in 

samples of control and ovarian cancer patients. The 

results reflect a significant increase ((P=0.001)) in 

the levels of (IgG, IgA, and IgM) in ovarian cancer 

patient groups in comparison to that of the control,  

 

 
Figure 1. Mean values of serum Immunoglobulin 

A (IgA) levels in control and Ovarian cancer 

patients . 

 

 
Figure 2. Mean values of serum Immunoglobulin 

M (IgM) levels in control and Ovarian cancer 

patients  
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Figure 3. Mean values of serum Immunoglobulin 

G (IgG) levels in control and Ovarian cancer 

patients  
 

The capacity to intercede and escalate the 

effect of the immune system to create a helpful 

anticancer reaction remains an area of extensive 

study. The progression of carcinoma may suggest a 

failure in the immune reactions, like mechanism of 

tumor get away. Cancer cells show a different 

mechanism that makes them to control detection of 

the immune system and demolition, enabling the 

responsivity of   immune system unsuccessful. 

Throughout the progression of cancer, the capacity 

of the human immune system to detect and demolish 

developing cancer cell and as a result to act as a 

primary protection versus tumor has been 

considered for many decades. Various reports now 

provide engrossing confirmation that specific 

immune response types, selectivelatory and 

regulatory molecules, and tracks can sometimes 

completely act as extraneous tumor inhibitor 

mechanisms (19) and hence, throughout cancer 

prognostication, circulating concentration of 

immunoglobulins are changed significantly to 

recompense for the altering surroundings of the 

carcinoma cell. Levels of immune complexes are 

perceptible in patients with cancer of the head and 

neck, gastric, rectum, lungs, and in patients with 

malignant tumors (20) 

The reproducible elevation of sera IgA and IgG of 

breast cancer patients observed in this study, may be 

a result of the natural antibody response to the 

presence of antigens of breast cancer, or as a defense 

reaction against increasing tumor load, or may be 

due to the secretion of immunoglobulin by the tumor 

itself (21, 22). The current study is in line with that of 
(23). 

Assessment of serum immunoglobulin levels in 

human carcinoma has been recorded by a numbers 

of investigators such as cancer of neck, pancreatic 

carcinoma (24), skin carcinoma (25) and breast 

carcinoma (26, 27), with altered results  and thinking .  

 

 

 

 

 

In patients with oral cancer, previous researchers of 

circulating immunoglobulin levels demonstrate an 

elevate in IgM, IgA, Ig E, and IgG when compared 

with normal peoples. Previous studies   go against 

the prior results and found that circulating IgG and 

IgA are increased remarkably in oral carcinoma and 

to be utilized as a best alternative indicator for 

detection and prognosis. Elevated concentrations of 

immunoglobulin M in cancer patients have been 

observed to associate with the clinical grades. On the 

contradictory a study from India (28) reported no 

remarkable elevate in immunoglobulin M 

concentrations with development of cancer. 

Various reactions of immune defects have been 

linked with cancer cell and immunoglobulins are 

synthesized not only by B cells and cells of plasma 

but by other nonlymphoid lineage cells like 

malignant tumor. This describe the action of 

immune disturbance in the metabolic pathway of 

immunoglobulin and mechanism of ovarian 

carcinoma. Expression of several types of 

immunoglobulins has been observed to associate 

with malignancy (29, 30)and may be correlate with 

formation, progression and diagnosis of the 

carcinoma cell as explained and identified by the 

American Joint Committee on Cancer. Significant 

elevate in immunoglobulin M was reported in breast 

fluid in women with breast cancer before surgery to 

remove all cancer tissue with diminish in 

immunoglobulin A and in immunoglobulin G 

concentrations and in immunoglobulin G 

concentrations found to associate with infiltration in 

plasma cell. 
 

Conclusions   
The findings of the present study suggest 

that the elevated levels of serum immunoglobulins 

(IgG, IgM and IgA) can be considered as useful 

biomarker in diagnosis patients with ovarian 

carcinoma, and alteration of circulating 

immunoglobulins (IgG, IgM and IgA) levels are 

strongly associated with ovarian carcinoma.  

References 
1. Jemal A, Siegel R, Ward E, et al. Cancer 

statistics. CA Cancer J Clin.; 2009;59: 225 –

249.  

2. Jemal A, Siegel R, Xu J, et al: Cancer 

statisticsCA Cancer J Clin.2010; 60: 277 – 300 

3. Zhao BB, Yang ZJ, Wang Q, Pan ZM, Zhang 

W and Li L.Clinical validation of multiple 

biomarkers suspension array technology for 

ovarian cancer. Zhonghua Fu Chan Ke Za Zhi. 

2017;52: 11-19.  

4. Hennessy BT, Coleman RL and Markman M: 

Ovarian cancer. Lancet. 2009;374: 1371-1382.  

5. Dubosq F, Ploussard G, Soliman H, Turpin E, 

Latil A, Desgrandchamps F, de The H and 

Mongiat-Artus P: Identification of a three-gene 

expression signature of early recurrence in non-



Iraqi J Pharm Sci, Vol.30(1) 2021                                                                       Immunoglobulin levels and ovarian cancer                                           

207 
 

muscle-invasive urothelial cell carcinoma of the 

bladder. Urol Oncol .2012.;30: 833-840.  

6. Cho KR and Shih IeM.Ovarian cancer. Annu 

Rev Pathol .2009;4: 287-313.  

7. Arnold JN, Wormald MR, Sim RB, Rudd PM, 

Dwek RA. The impact of glycosylation on the 

biological function and structure of human 

immunoglobulins. Annu Rev Immunol. 2007; 

25:21–50. 

8. Chen Z, Qiu X, Gu J. Immunoglobulin 

expression in non-lymphoid lineage and 

neoplastic cells. Am J Pathol. 

2009;174(4):1139–48. 

9. 9- Hu D, Zheng H, Liu H, Li M, RenW, LiaoW, 

et al. Immunoglobulin expression and its 

biological significance in cancer cells. Cell Mol 

Immunol. 2008.;5(5):319–24. 

10. Kimoto Y..Expression of heavy-chain constant 

region of immunoglobulin and T-cell receptor 

gene transcripts in human nonhematopoietic 

tumor cell lines. Genes Chromosom Cancer. 

1998;22(1):83–6.  

11. Chen Z, Gu J. Immunoglobulin G expression in 

carcinomas and cancer cell lines. FASEB J. 

2007.;21(11):2931–8. 

12. Zheng H, LiM, RenW, Zeng L, Liu HD, Hu D, 

et al. Expression and secretion of 

immunoglobulin alpha heavy chain with 

diverse VDJ recombinations by human 

epithelial cancer cells. Mol Immunol. 

2007.;44(9):2221–7. 

13. Zhu X, Li C, Sun X, Mao Y, Li G, Liu X, et al. 

Immunoglobulin mRNA and protein expression 

in human oral epithelial tumor cells. Appl 

Immunohistochem Mol Morphol. 

2008.;16(3):232–8. 

14. Wang, J., Lin, D., Peng, H., Huang, Y., Huang, 

J. and Gu, J. Cancer-DerivedImmunoglobulin G 

Promotes Tumor Cell Growth and Proliferation 

through Inducing Production of Reactive 

Oxygen Species. Cell Death and Disease ,2013; 

4, e945 

15. Ipp, T., Macnab, G.M., Geddes, E.W. and Keo, 

M.C. Serum Immunoglobulin Levels in 

Primary Liver Cancer: Relationship to 

Underlying Cirrhosis and Hepatitis-B (Surface 

Antigenemia). British Journal of Cancer 

.1975;32, 509-511 

16. Neuchrist, C., Kornfehl, J., Grasl, M., Lassman, 

N., Kraft, D. and Ehrenberger, K..Distribution 

of Immunoglobulin in Squamous Cell 

Carcinoma of Head and Neck. International 

Archives of Allergy & Immunology. 1994; 104, 

97-100. 

17. Khana, S. and Karjodkar, F.R. ,. Circulating 

Immune Complexes and Trace Elements 

(Copper, Iron and Selenium) as Markers in Oral 

Precancer and Cancer: A Randomised 

Controlled Clinical Trial. Head and Face 

Medicine. 2006;2(33). 

18. Kemp, T.J., Safaeian, M., Miner, S., Williams, 

M.C., Rodrignez, A.C., Herrco, R., Hildesheim, 

A. and Pinta, L.A. Oral Immunoglobulin Levels 

Are Not a Good Surrogate for Cervical 

Immunoglobulin Levels. Frontiers in 

Oncology2012; 2(61). 

19. Swann JB, Smyth MJ.,. Immune surveillance of 

tumors. J Clin Invest. 2007; 117:1137-1146. 

20. Savina NP. Circulating immune complexes in 

malignant tumors. Sov Med. 1989; 8:8-10 

21. Al-Mudhaffar S., &Al- Sammarai I.H. 

Evaluation of immunoglobulins, lactate 

dehydrogenase isoenzyme in breast cancer 

tumor patients Nat. J., Chem. 2001; 2:315-329  

22. Cochran A.J. The effect of cancer treatment on 

the immune system. Am. J. Cancer2002; 38(7): 

122-125. 

23. Gendek-Kubiak H, Grzegorczyk J, Gendek EG, 

et al. Pre-operative levels of serum 

immunoglobulins,circulating immune 

complexes and complement proteins in patients 

with different types of neoplasms. Archivum 

Immunologiae et Therapiae Experimentalis, 

2001 ;49: S89-S95. 

24. Raina, A., Krasinska, A.M., Greer, J.R., Lamb, 

J., Fink, E., Moser, A.J., Zeh, H.J., Slivka, A. 

and Whitcomb, D.C. Serum Immunoglobulin G 

Fraction 4 Levels in Pancreatic Cancer: 

Elevation Not Associated with Autoimmune 

Pancreatitis. Archives of Pathology & 

Laboratory Medicine . 2008.;132, 48-53. 

25. Neuchrist, C., Kornfehl, J., Grasl, M., Lassman, 

N., Kraft, D. and Ehrenberger, K. Distribution 

of Immunoglobulin in Squamous Cell 

Carcinoma of Head and Neck. International 

Archives of Allergy & Immunology. 1994;104, 

97-100. 

26. Norum, L.F., Erikstein, B. and Nustad, K. 

Elevated CA 125 in Breast Cancer A Sign of 

Advance Disease. Tumour Biology. 2001; 22, 

223-228 

27. Park, B.W., Oh, J.W., Kim, J.H., Park, S.H., 

Kim, K.S., Kim, J.H. and Lee, C.S. 

Preoperative CA 15-3 and CEA Serum Levels 

as Predictor of Breast Cancer. Annals of 

Oncology. 2007; 19, 675-681.  

 

 

 

 

 

 

 

 

 

 

 

 

 



Iraqi J Pharm Sci, Vol.30(1) 2021                                                                       Immunoglobulin levels and ovarian cancer                                           

208 
 

28. Rajendran, R., Sugathan, C.K., Remani, P., 

Ankathil, R. and Vijayakumar, T. () Cell 

Mediated and Humoral Immune Responses in 

Oral Submucous Fibrosis. Cancer .1986;58, 

2628-2631 

29. Khana, S. and Karjodkar, F.R. Circulating 

Immune Complexes and Trace Elements 

(Copper, Iron and Selenium) as Markers in Oral 

Precancer and Cancer: A Randomised 

Controlled Clinical Trial. Head and Face 

Medicine . 2006 ;2, 33 

30. Yang, B., Ma, C., Chen, Z., Yi, W., McNutt, M., 

Wang, Y., Korteweg, C. and Gu, J. Correlation 

of Immunoglobulin G Expression and 

Histological Subtype and Stage in Breast 

Cancer. 2013; ( 8):e58706 

.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Baghdad Iraqi Journal Pharmaceutical Sciences by bijps is licensed under a Creative Commons Attribution 

4.0 International License.  Copyrights© 2015 College of Pharmacy - University of Baghdad.  

http://bijps.uobaghdad.edu.iq/index.php/bijps.com
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

