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                      Abstract  

         This study aimed to investigate the correlation between Epstein Barr Virus 

(EBV) and leukemia, especially focusing on the involvement of Interleukin 17A and 

Interleukin 17A receptor. A sample of 53 patients with chronic myeloid leukemia 

(CML) infected with EBV and 30 healthy individuals was involved in the study. 

Levels of IL-17A and IL-17A R were estimated by using the enzyme-linked 

immunosorbent assay (ELISA) technique and viral load was estimated by the 

quantitative polymerase chain reaction (PCR). The mean viral load was 31.7, ranging 

from 27to 34.4, with significant differences between the patients and control groups 

(p=0.005). All patients (100%) were positive for EBV.The mean serum IL-17A level 

was 113.87ng/ml and the mean IL-17AR level was 180ng/ml. The value of Person 

Correlation Coefficient ( r ) between IL-17A and IL-17AR was 0.9, while the 

coefficient value between IL-17A and EBV viral load was 0.53, showing a significant 

correlation (p= 0.5). EBV, IL-17, and IL-17R have important roles in the pathogenesis 

and diagnosis of leukemia.                     
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 دراسة ابيضاض الدم المزمن في بعض المرضى العراقيين  

 2, نجاح سلمان عبد 1وصال سلمان عبد

 قسم التقنيات الأحيائية , كلية العلوم, جامعة بغداد, بغداد , العراق 

 المركز االعراقي لامراض القلب ، مستشفى غازي الحريري ، بغداد ، العراق 

 الخلاصة  

 مسةةتقهل. . دد   17هدفت الدراسةةة الى التحري  ا العةقة بيا فاير ا الابشةةتايا بار  مربةةى ابيدةةاض الدم بالتركيز  لى  جود الا ترلوكيا  

  17 مسةةتقهل الا ترلوكيا    17 قد تم فحص كل المربةةى بالابتهارات التاليةا الا ترلوكيا    30  دد الأصةةحا     53المربةةى في ه ا الدراسةةة كا   

 بطريقة الاليزا  تم فحص كمية الفاير ا بالطريقة الجزيئية تفا ل الهلمرة.  IgG   IgM ا الابشتايا بار   فاير 

 ةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةة

 بالنسةةةهة لفحص الفاير ا    p=0.005 كا ت الفر قات معنوية بين.  بيا الاصةةةحا     34.4-27 المدى ما    31.7متوسةةةم كمية الفاير ا كا   

  108=   17 ا وكرام/مل  متوسةةةةم مسةةةةتقهل الا ترلوكيا    113.87=   17الاليزا كا ت النتائج ايجابية لكل المربةةةةى  كا  متوسةةةةم الا ترلوكيا  

,  سةةتنتج ما كلا ا  كل   (0.53) بيا كمية الفاير ا =  (0.9) =  17   مسةةتقهل الا ترلوكيا    17 ا وكرام/مل اما معامل العةقة بيا الا ترلوكيا  

 ما الا ترلوكينات ا ةا  فاير ا الابشتا  لها  ةقة بامرابية  تشخيص المرض.

1. Introduction 

  Chronic Myeloid Leukemia (CML) is a malignant blood disease which affects hematopoiesis 

of stem cells [1]. The main cause is genetic, where the presence of the Philadelphia 

chromosome causes the fusion of the BCR-ABL gene that encodes for a tyrosine kinase that 

becomes effectively stimulated. This gene has a benefit in the diagnosis and prognosis of this 

leukemia [2]. Twenty percent of leukemia cases worldwide were reported to be of the CML 

type. The exact reason for CML is unclear till now, whereas immunological and genetic factors 

may have a crucial role in the initiation of leukemia [3]. The incidence of CML covers an age 

range of 2 to 100 years, with a mean age of 55 years and a higher rate of ten percent observed 

in patients younger than 20 years, being higher in males than in females (1.4/1.3) [1]. As related 

to the clinical course, 45 percent of patients in the asymptomatic type demonstrate 

splenomegaly and higher count of WBCs, a condition termed as "left shift" [4]. However, 

ninety percent of CML patients develop a chronic phase, characterized by the symptoms of a 

loss of weight, fatigue, night sweating, fever, as well as splenomegaly that leads to distress in 

the abdomen, with 5 % developing hemorrhagic and thrombotic complications [5]. The more 
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advanced phase, i.e. the chronic phase, is not well understood, while some researchers believe 

that the reason is genomic [6]. According to the survival rate and the complete blood film, there 

are three groups of patients in the chronic phase 1984 [7]. Another classification of patients 

depends on prognostic factors, including the  complete blood picture, size of the spleen, and 

age [8].   

In terms of treatment, although CML therapy is in fast development, radiotherapy of the spleen 

is the treatment of choice since the 1960s [6,9,10]. No drug could silence the Philadelphia 

chromosome. One third of patients have no response to TKI (tyrosine kinase inhibitor) because 

they have a mutation to the ABL gene [11-13]. Regarding the immunology of the disease, the 

role of T lymphocytes is not very well understood, although the Th cells were reported to play 

a crucial role in autoimmune disorders as well as cancers (i.e., in the pathogenesis, 

development, and progression), Interleukins are cytokines that have a very important role in 

immune responses, including modulation, adhesion, proliferation, maturation, and migration 

of immune cells [11]. It is very complicated to estimate the exact functions of cytokines, since 

it is dependent on the type of celland type of immune response. There are four major groups of 

IL1-like cytokines, (IL4 - like, gamma-chain, and IL6/12 - like) cytokines, (IL10 - like and 

IL28 - like) cytokines, and the IL17-like cytokines. IL-17 is produced by Th 17 cells and has a 

unique CD4+ helper subset. IL 17 has a function during bacterial and fungal infections and a 

critical role in tumor progression and antitumor activity [13]. It is so sophisticated matter to 

estimate the exact function of cytokines, this is dependent on cell type and type of an immune 

response [14]. IL-17A is released by activated T lymphocytes and the complementary DNA 

(cDNA) when isolated and genetically engineered in hybridoma of murine exclusively from 

cytotoxic T cell CD8+ T cells (CTLA-8) [1,2] and when examined it was ahomology to open 

frame from Ƭ-lymphocyte from Herpes virus sàimiri. The product of the IL-17A gene has a 

sequence of 150 acids with a Molecular weight of15 Kilodalton, whereas, when released, it is 



Al-Qadisiyah Journal of Pure Science Vol. (29) Issue (Special) (2024) 
 

 

4 
 

a disulfide bond dimer composed of glycoprotein with about 35 kilodalton [3]. The actions of 

IL-17 cytokines, as well as their receptors and forms, is of importance in the immune response, 

and homeostasis, and [13]. Receptors of IL-17A are expressed in all cells in all tissue types, 

while IL-17A is found only in Ƭ lymphocytes. The role of IL-17AR is to induce the cytokines 

involved in inflammation. A number of researchers described the biological role of Th17 in 

leukemias, during their investigation of the pathological processes involving ILs and their 

receptors, such as IL-17A, IL-17F, and IL-23 [15]. EBV is a herpesvirus that causes a persistent 

infection in human body and becomes lifelong latent in B cells [2,3]. If an adequate number of 

T cells is found, EBV loses the ability to proliferate, but with the reduction in the number of 

EBV-specific T cells, the virus proliferates and spreads, leading to a lymphoproliferative EBV-

LPD [4]. Some proteins act as activators that can transfer the virus from latent mode to 

productive mode [5]. Many researchers stated that EBV has a role in triggering different 

malignancies of lymphocytes such as Burkitt’s lymphoma and leukemias [7]. A wide range of 

studies proved the presence of EBV DNA in the blood of patients with leukemia [8]. Different 

tumors of lymphoid and epithelial cells, such as CLL as a well-defined lymphoid disease, have 

been associated with the pathology of this virus, in which the transformed cells produce the 

virus [15]. This virus is thought to be associated with well-defined tumors of the epithelium 

and lymph, where it acts as the driver of the transformation of the cancer cells [16]. The present 

article detects the possible correlation between EBV in leukemia patients and the levels of IL-

17 and IL-17R. 

2. Materials and Methods 

 2.1 Patients: Fifty-three patients with leukemia were included in this study, all were admitted 

to the Iraqi Center for Blood Diseases, Baghdad, Iraq.  

Control: Thirty apparently healthy individuals were also included in this study. 
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2.2 Samples: Three millilitres of venous blood were withdrawn from patients, 2 ml of which 

were centrifuged at 3000x for 5 minutes. Serum samples were separated in 3 aliquots in 

Eppendorf tubes and kept frozen in a - 20˚C refrigerator until ELISA assay. Sera of patients 

were tested using specific kits for IL-17A (Elabscience), IL17A receptor (Elabscience), and 

EBV (ELISA, Vircell). The remaining sample (1 ml) was dispensed in an anticoagulant tube 

and frozen at -20 ⁰C until the isolation of DNA for the test of viral load. The isolation of viral 

DNA was performed using a ready kit (Geneaid), followed by quantitation by using the RT-

PCR technique (figure 1).  The Data were analyzed using the ANOVA test by the SPSS 

statistical program (figure 2), with Ƥ- value  <0.05 being considered as significant [18].  

 

Figure (1): Amplification of DNA Using PCR 

 

Figure (2): standard curve 

3. Results and Discussion 
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           The mean viral load value was 31.7, ranging from 27to 34.4, with significant differences 

between the patient and control groups (p=0.005). All patients (100%) were positive for EBV, 

as tested by the ELISA technique, while all healthy individuals were negative. In an earlier 

investigation, researchers proved that approximately 38% of leukaemia patients were infected 

with EBV [19]. IL-17A serum level of patients ranged from 46-350 and the mean value was 

113.87 ng/ml, whereas in control the levels ranged from 7.92-18.51 and the mean value was 

16.1ng/ml,  with significant difference found between patients and control (p=0.001). IL-17AR 

level ranged from 90 to 400 and the mean value was 180 ng/ml, with a significant difference 

between patients and control (Ƥ = 0.0005). The Person Correlation Coefficient value between 

IL-17A and IL-17AR was found to be r = 0.9, whereas that between IL-17A and EBV viral 

load was r = 0.53, with the correlations being significant (p= 0.5). These results are consistent 

with those published by Husham, 2016, while they are in disagreement with those of Elsissy 

[20-21]. Several researchers stated that IL-17 groups and their receptors have a crucial role in 

tissue homeostasis in normal healthy individuals and patients with cancers [12, 22]. These 

researchers also proved that IL-17 protects the body against different infections and has a role 

in controlling various pathogens such as bacteria, parasites, fungi, etc. [12]. IL-17 family and 

their receptors and ligands mediate inflammation and the pathogenesis of the above-mentioned 

infections [22]. Han found, in 2014, that most leukemia patients with poor prognosis show high 

levels of T-helper 17 cells, while others with high T-helper1 cells had a good prognosis  [23]. 

Th17 has an important role in autoimmune disorders as well as malignancies. However, the 

most updated data resulted in a controversial opinion about the role of Th17 in the pathogenesis 

of different cancers, such as CLL, AML, multiple myeloma, and non-Hodgkin lymphoma, 

while it was shown to have importance in disease prognosis in multiple myeloma (MM). 

Bartenhagen stated that IL-17 is a tumor-promoting factor in MM, because IL-17 level 

increases in MM and is accumulated in the bone marrow. Many microorganisms trigger the 
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transformation of B- lymphocytes, such as EBV, H. pylori, Plasmodium falciparum, HPV and 

HCV [24]. There is an indirect stimulation to immune responses by viruses, leading to 

abnormal proliferation of B- lymphocytes [25, 26]. Persistence of B cells causes lower 

symptoms but prolonged viremia exactly like EBV causes transformation. EBV was also 

reported to have an important role in increasing the risk of ALL in children [27]. During bone 

marrow transplantation, researchers found quiescent preleukemic cells that were thought to 

form residual cells [25]. Ample data from different articles stated the potential role of IL-17A 

in the immunobiology of leukemia [28,29]. The data from the present study agrees with that of 

Jain et.al who stated that serum concentrations of interleukin-17A in cases of different 

malignancies and cancerous tissues, ascites fluid of cancers patients, different kinds of tumors 

solid or blood malignancies such as CML, AML and CLL [10]. The function of IL-17 A may 

vary depending on the type, cause, and stage of cancer, with the potential role might be 

reflected during the initiation of certain tumors. IL-17A is the immune mechanism or defence 

mechanism to prevent the proliferation of B- lymphocyte clones, especially in the early clinical 

stages of leukemia [12]. The involvement of interleukins with different disorders has been 

proven by researchers previously [30-37]. Different Iraqi researchers stated the involvement of 

EBV and IL-17 in pathogenesis of many diseases [38-42]. We can conclude that EBV has a 

crucial role in the development of leukemia. EBV modulates the immune response leading  to 

increase IL-17 secretion and the expression of its receptor, rendering them beneficial immune 

markers for the detection of leukemia.   

4. Conclusions  

          The results of this study provide further evidence for the role of EBV in development 

and progression of leukemia. It also highlights the potential importance of IL-17 as an immune 

marker for the detection of leukemia. Further research is needed to fully understand the 
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mechanism by which EBV and IL-17 interact in leukemia and to identify new targets for the 

diagnosis and treatment of this disease. 

Acknowledgment   

Our acknowledgment is extended to the Biotechnology Department in the College of Science, 

the University of Baghdad, for encouragement and support. 

References 

1- Jabbour E, Kantarjian H. Chronic myeloid leukemia: 2018 update on diagnosis, therapy and 

monitoring. Am J Hematol. 2018 Mar;93(3):442-459. doi: 10.1002/ajh.25011. PMID: 29411417.                                        

2-Yang X, Bai Y, Shi M, Zhang W, Niu J, Wu C, Zhang L, Xu Z, Liu X, Chen Y, Sun K. Validation of 

the EUTOS Long-Term Survival Score in Chinese Chronic Myeloid Leukemia Patients Treated with 

Imatinib: A Multicenter Real-World Study. Cancer Manag Res. 2020;12:1293-1301      

https://doi.org/10.2147/CMAR.S237467.                                                  

3- Chen P, Wang M, Li D, Jia Y, He N, Li W, Ma D, Ji C. The alteration and clinical significance of 

Th22/Th17/Th1 cells in patients with chronic myeloid leukemia. J Immunol Res. 2015;2015:416123. 

doi: 10.1155/2015/416123. Epub 2015 Apr 27. PMID: 26000313; PMCID: PMC4427092.                                                                                            

4-Bollmann PW, Giglio AD. Chronic myeloid leukemia: past, present, future. Einstein (Sao Paulo). 

2011 Jun;9(2):236-43. English, Portuguese. doi: 10.1590/S1679-45082011RB2022.  PMID: 26760823.                        

5-American Cancer Society. Cancer Facts & Figures 2017. Atlanta: American Cancer Society; 2017.                                                               

6-Elias Jabbour, Hagop Kantarjian. Chronic myeloid leukemia: 2020 update on diagnosis, therapy and 

monitoring. Ammerican J. Haematology. https://doi.org/10.1002/ajh.25792.                                        

7- Sokal JE, Cox EB, Baccarani M, Tura S, Gomez GA, Robertson JE, et al. Prognostic discrimination 

in “good-risk” chronic granulocytic leukemia. Blood. 1984;63(4):789-99.                                                        

8- Hasford J, Pfirrmann M, Hehlmann R, Allan NC, Baccarani M, Kluin-Nelemans JC, et al. A new 

prognostic score for survival of patients with chronic myeloid leukemia treated with interferon alfa. 



Al-Qadisiyah Journal of Pure Science Vol. (29) Issue (Special) (2024) 
 

 

9 
 

Writing Committee for the Collaborative CML Prognostic Factors Project Group. J Natl Cancer Inst. 

1998;90(11):850-8.                                                        

9-Bonifacio, M., Stagno, F., Scaffidi, L., Krampera, M., & Di Raimondo, F. (2019). Management of 

Chronic Myeloid Leukemia in Advanced Phase. Frontiers in oncology, 9, 1132.                                                         

https://doi.org/10.3389/fonc.2019.01132  

9- Hallek M. Chronic lymphocytic leukemia: 2013 update on diagnosis, risk stratification and treatment. 

Am J Hematol. 2013 Sep;88(9):803-16. doi: 10.1002/ajh.23491. PMID: 23720127. 

10-Jain P, Kantarjian HM, Gorab A, Sasaki K, Jabbour EJ, Nogueras Gonzalez G, et al. Prognostic 

factors and survival outcomes in patients with chronic myeloid leukemia in blast phase in the tyrosine 

kinase inhibitor era: cohort study of 477 patients. Cancer. (2017) 123:4391–402. doi: 

10.1002/cncr.30864 

11-Galton DA. Myleran in chronic myeloid leukaemia; results of treatment. Lancet. 

1953;264(6753):208-13. 

12- Moseley TA, Haudenschild DR, Rose L, Reddi AH. Interleukin-17 family and IL-17 receptors. 

Cytokine Growth Factor Rev. 2003 Apr;14(2):155-74. doi: 10.1016/s1359-6101(03)00002-9.                         

13- Hallek M, Cheson BD, Catovsky D, Caligaris-Cappio F, Dighiero G, Döhner H, Hillmen P, Keating 

M, Montserrat E, Chiorazzi N, Stilgenbauer S, Rai KR, Byrd JC, Eichhorst B, O'Brien S, Robak T, 

Seymour JF, Kipps TJ. iwCLL guidelines for diagnosis, indications for treatment, response assessment, 

and supportive management of CLL. Blood. 2018 Jun 21;131(25):2745-2760. doi: 10.1182/blood-

2017-09-806398. Epub 2018 Mar 14. PMID: 29540348. 

14- Payandeh M, Sadeghi M, Sadeghi E. Cholorambucil versus Cholorambucil Plus Prednisolone as 

First-Line Therapy of Chronic Lymphocytic Leukemia in West of Iran. Iran J Cancer Prev. 2015 Mar-

Apr;8(2):94-9. PMID: 25960848; PMCID: PMC4411470. 

15- Mozaheb Z. Treating the elderly patient with chronic lymphocytic leukemia: current and emerging 

options. Blood Lymphat Cancer. 2014;4:9-14 https://doi.org/10.2147/BLCTT.S47649 



Al-Qadisiyah Journal of Pure Science Vol. (29) Issue (Special) (2024) 
 

 

10 
 

16- Zhu B, Zhang J, Wang X, Chen J, Li C. Correlation between acute myeloid leukemia and IL-17A, 

IL-17F, and IL-23R gene polymorphism. Int J Clin Exp Pathol. 2015 May 1;8(5):5739-43. Retraction 

in: Int J Clin Exp Pathol. 2020 Jul 01;13(7):1932. PMID: 26191290; PMCID: PMC4503161. 

17- Dolcetti R, Carbone A. Epstein-Barr virus infection and chronic lymphocytic leukemia: a possible 

progression factor? Infect Agent Cancer. 2010 Nov 22;5:22. doi: 10.1186/1750-9378-5-22. PMID: 

21092169; PMCID: PMC2998466. 

18- Glover, T. and Mitchell, K.2008.An introduction to Biostatistics, 2nd ed. Waveland press. Inc. 

19- Haitham E. E. , Shamsoun K. K. , Ismail A. , Salaheldein G. E. , Abuelgasim E. , Mohammed E 

Ornasir1 and Mohammed Y Elamir1  The possible involvement of Epstein–Barr Virus in the etiology 

of leukemia in Sudanese patients.Madridge.JCancer Stud Res.2017.http://dx.doi.org/10.18689/2640-

5180.a2.002 

20- Husham A. M. and Shahlaa M.S. (2016). Immunophenotypic and IL-17    Genetic Evaluation in 

Iraqi Patients with Chronic Myeloid Leukemia. A Thesis Submitted to the council of Science College / 

Al-Nahrain University as a partial fulfillment of the requirements for the Degree of Master of Science 

in Biotechnology. 

21- Elsissy M, Abdelhafez A, Elmasry M, Salah D. Interleukin-17 Gene Polymorphism Is Protective 

Against the Susceptibility to Adult Acute Myeloid Leukaemia in Egypt: A Case-Control Study. Open 

Access Maced J Med Sci. 2019;7(9):1425-1429. Published 2019 May 15. 

doi:10.3889/oamjms.2019.306 

22-Alobaidy L, Tarek N, Al-Hashemi H S.: Immunological Detection of Epstein-Barr Virus in Iraqi 

patients with Chronic Lymphocytic Leukemia., M.Sc. thesis for the first researcher IJABR, vol.7 (4) 

2017: 661-664 ISSN 2250 – 3579. 

23- Han Y, Ye A, Bi L, Wu J, Yu K, Zhang S. Th17 cells and interleukin-17 increase with poor 

prognosis in patients with acute myeloid leukemia. Cancer Sci. 2014 Aug;105(8):933-42. doi: 



Al-Qadisiyah Journal of Pure Science Vol. (29) Issue (Special) (2024) 
 

 

11 
 

10.1111/cas.12459. Epub 2014 Aug 11. PMID: 24890519; PMCID: PMC4317867.DOI: 

10.1111/cas.12459. 

24- Ch. Bartenhagen, U. Fischer and Arndt Borkhardt. Infection as a cause of childhood leukemia: virus 

detection employing whole genome sequencing. Haematologica, 2017. 102 e183. 

25- Kugelberg E. Tumour immunology: Malaria alters B cell lymphomagenesis. Nat Rev Immunol. 

2015 Sep 15;15(9):528. doi: 10.1038/nri3906. Epub 2015 Aug 21. PMID: 26292639. 

26- Foster LH, Portell CA. The role of infectious agents, antibiotics, and antiviral therapy in the 

treatment of extranodal marginal zone lymphoma and other low-grade lymphomas. Curr Treat Options 

Oncol. 2015 Jun;16(6):28. doi: 10.1007/s11864-015-0344-6. PMID: 25975444. 

27- Lehtinen M, Koskela P, Ogmundsdottir HM, Bloigu A, Dillner J, Gudnadottir M, Hakulinen T, 

Kjartansdottir A, Kvarnung M, Pukkala E, Tulinius H, Lehtinen T. Maternal herpesvirus infections and 

risk of acute lymphoblastic leukemia in the offspring. Am J Epidemiol. 2003 Aug 1;158(3):207-13. doi: 

10.1093/aje/kwg137. PMID: 12882942.                    

 28- Hus I, Bojarska-Junak A, Chocholska S, Tomczak W, Woś J, Dmoszyńska A, Roliński J. Th17/IL-

17A might play a protective role in chronic lymphocytic leukemia immunity. PLoS One. 2013 Nov 

1;8(11):e78091. doi: 10.1371/journal.pone.0078091. PMID: 24223764; PMCID: PMC3815235.                                                                                 

29- Moss DJ, Burrows SR, Khanna R. EBV: immunobiology and host response. In: Arvin A, 

Campadelli-Fiume G, Mocarski E, Moore PS, Roizman B, Whitley R, Yamanishi K, editors. Human 

Herpesviruses: Biology, Therapy, and Immunoprophylaxis. Cambridge: Cambridge University Press; 

2007. Chapter 51. PMID: 21348058.                               

30- Abd, W.S. and N.S. Abd 2021.Ischemic Heart Disease in correlation with some immunological 

parameters, the Fifth Scientific Conference for Scientific and Human Studies 2021, AIP conference 

proceeding. AIP Conference Proceedings 2414, 060005 (2023); https://doi.org/10.1063/5.0116787. 

Published Online: 13 February 2023 . 

https://doi.org/10.1063/5.0116787


Al-Qadisiyah Journal of Pure Science Vol. (29) Issue (Special) (2024) 
 

 

12 
 

31-  Rafal Hussein Alshate and Wisal Salman. Correlation between Human Boca virus and IL-23in 

some Iraqi patients with ischemic heart disease. Apr 2024. License CC BY 4.0 

DOI: 10.55145/ajbms.2024.03.02.03                                                  

32- W. S. Abd, RMAA Kareem: Impact of EBV on multiple sclerosis in some of the Iraqi males 

Immunological and molecular study.  AIP Conference Proceedings 2290 (1), 020023. 

33- W. S. Abd, Incidence of psoriatic arthritis in Iraqi psoriatic patients according to serological tests  

Journal of Pakistan Association of Dermatology 30 (1), 72-80.                                                                       

34- RM Abd Al Kareem, W. S. Abd, Impact of EBV on Multiple in a Sample of Iraqi Females: 

Immunological and Molecular Study. Iraqi Journal of Science, 1008-1015. 

35- GQAA, W. S. Abd, Immunological study on some of psoriatic Iraqi patients treated with 

etaneercept.  International journal of psychopsocial.  rehabilitation 2020.                       

37- Shahrazad H. Muhi, Wisal S. Abd and Najah S. Abd (2023). The Effect of Helicobacter pylori on 

Interleukin-6 in Patients With Ischemic Heart Disease. Iraqi Journal of Agricultural Science,  

54(5), 1243-1251. 

38- Wisal,S.A., Association of Autoimmune Thyroiditis and Systemic Lupus Erythematosus. J.Al- 

Nahrain Univ. 2012;15(4):179-182 

39- Wisal S.A., Early Diagnosis of Celiac Disease in Rheumatoid Arthritis Patients. Iraqi J. Biotech. 

2009; 8(3): 649-654. 

40- Wisal,S.A., ANA,RF and CRP in patients with some of Rheumatic Symptoms. Baghdad Science 

Journal 2005; 2(4).      

41- Wisal,S.A., The Association of Autoimmune Thyroiditis with Rheumatoid Arthritis. J. Al-Nahrain 

Univ. 2010;13 (2):159-163. 

42- Wisal S.A., Najah S.A. Celiac and Thyroid Diseases in Some of Iraqi Patients with Juvenile 

Rheumatoid Arthritis. Indian Journal of Public Health Research & Development, October 2019, Vol. 

10, No. 10: (2072-2075). 

https://www.researchgate.net/deref/https%3A%2F%2Fcreativecommons.org%2Flicenses%2Fby%2F4.0%2F
http://dx.doi.org/10.55145/ajbms.2024.03.02.03


Al-Qadisiyah Journal of Pure Science Vol. (29) Issue (Special) (2024) 
 

 

13 
 

Table (1): Mean and ranges values of DNA viral load, IL-17 and IL-17R in CML patients and contro l 

groups. p values are also shown.                            

 Patients 

(mean) 

Range Control 

(mean) 

Range p value 

DNA Viral 

load 

31.7 27- 34.4 4.2 0.0-9.5 0.005 

IL-17 

(ng/ml) 

113.87 46-350 15.4 7-23 0.001 

IL- 17R 

(ng/ml) 

180 90-400 6.81 2.2-10.34 0.0001 

 

 

Figure (3): Comparison between CML patients and the control group according to IL-17R levels. 
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Figure (4): Comparison between CML patients and the control group according to IL-17 levels. 

 

 

 

Figure (5): Comparison between CML patients and the control group according to DNA viral load. 
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