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Abstract— Diabetes mellitus type 2 (T2DM) is one of the most prevalent 

non-communicable diseases worldwide. Interleukin-17 (IL-17, or IL-17A) is a 

crucial cytokine that links T cell activation to neutrophil recruitment and activity. 

In the cytokine storm, up-regulation of T-helper 17 cell cytokine IL-17A, This 

study aims to investigate the association of polymorphism of IL-17A (rs2275913)  

gene to their serum levels among  Iraqi diabetic type 2 patients. A total of 70 

participants, 50 were confirmed previously type 2 diabetic patients, and 20 were 

apparently healthy. Genetic polymorphism of IL-17AG197A rs (2275913) was 

carried out using RFLP-PCR. Serum levels of IL-17A were performed using by 

enzyme-linked immuno-sorbent assay technique (ELISA) using a Human- IL-

17A kit. The results of the current study indicated the levels IL-17A were higher 

in the sera of diabetic patients compared to healthy controls, although there were 

no significant differences, in patients (243.7233±38.45944), vs. controls 

(148.8930±11.79280),  P= 0.135. . Moreover, T2DM patients with AA and AG 

genotypes showed higher levels of IL-17A than that with GG genotype: 

252.5476±50.775 for AA genotype and253.5817±79.13 for AG genotype com-

pared to163.5100±8.14105, 115.2900±0.0 for each genotype in controls, P> 0.05. 
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1. Introduction 

Diabetes mellitus (DM) is a heterogeneous form of a chronic metabolic disorder 

characterized by persistent hyperglycemia .T2DM accounts for around 90% of all cases 

of diabetes. The development of type 2 diabetes is brought on by a confluence of life-

style choices and inherited variables[1]. Around 1.4 million Iraqis have diabetes. Re-

ported T2DM prevalence in Iraq ranges from 8.5% to 13.9%[2].  

Studies using genome-wide association (GWA) techniques have found repeatable 

relationships between particular single nucleotide polymorphisms (SNPs) and the risk 

of developing type 2 diabetes[3].Polymorphisms in pro- and anti-inflammatory cytokine 

genes, as well as their receptors, may exacerbate this cytokine imbalance and thus also 

the development of T2DM[4]. Based on genotype, there are ‘high’ and “low cytokine” 

producers. By identifying specific polymorphisms in each cytokine gene, it is possible 

to identify high and low cytokine producers by genotype. Therefore, in certain individ-

uals, a genetic predisposition for a hyper-reactive immune response may be responsible 

for the development of T2DM[5].                        

Interleukin-17 (IL-17, commonly referred to as IL-17A) is a crucial cytokine that 

links T cell activation to neutrophil recruitment and activity. IL-17 can therefore pro-

mote protective innate immunity against pathogens or contribute to the pathophysiol-

ogy of inflammatory disorders such as psoriasis and rheumatoid arthritis[6]. According 

to the findings of research, increased levels of IL-17 were seen in diabetic animal mod-

els that were induced with STZ and in non-obese diabetic mice (NOD) that progressed 

from insulitis to diabetes[7][8]. However, as of yet, there have been very few studies that 

have been published that investigate the role of IL-17A in type 2 diabetes. 

Studies have shown that STZ-induced diabetic animal models and non-obese dia-

betic (NOD) mice go from insulitis to diabetes with significantly higher levels of the 

cytokine IL-17A . At present, however, there are only a limited number of published 

studies exploring the role of IL-17A in type 2 diabetes. In the cytokine storm, up-regu-

lation of T-helper 17 cell cytokine IL-17A, and maybe also IL-17F, is mostly responsi-

ble for the immunopathology  acute respiratory distress syndrome[7][8] . 

This study aims to investigate the association of polymorphism of IL-17A 

(rs2275913)  gene to their serum levels among  Iraqi diabetic type 2 patients. 

 

 

2.  Materials and Methods 

 

70 persons, blood samples were conducted in this study (50 confirmed type 2 

diabetic patients and 20 controls),  with age (40–85 years). They were selected 

from the local community of Wasit province – Iraq.  

(5 M.) of blood were collected from all participants and placed in a tube without 

anticoagulant and placed in a centrifuge at a speed of 2000 rpm for 10 minutes. 

After that, the serum was withdrawn into an Eppendorf tube 2ml and preserved 

after being labeled with deep freezing until further processed. 
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2.1     Polymerase Chain Reaction –Restriction Fragment Length          Pol-

ymorphism (PCR-RFLP) for IL-17A G197A  Genotyping  

IL-17A G197A genotyping was performed by polymerase chain reaction-re-

striction fragment length polymorphism (PCR– RFLP). Two primers were used 

to detect the polymorphism of SNP of IL-17A gene are shown in table  (2-1).  

Table (2-1) :  The specific primers of gene IL-17A G197A gene 

 

Product size GC (%) Tm (ᵒC) Sequence Primer 

 

102 

base pair 

69.45 64 5′- AACAAGTAAGAATGAAAAGAGGACATGGT-

3′ 

Forward 

 

75.05 70 5′-CCCCCAATGAGGTCATAGAAGAATC -3′ Reverse 

 

                                                                                          

 

2.2  Preparation of Primers for IL-17A G197A Gene 

The primers were lyophilized, they dissolved in the free ddH2O to give a final 

concentration of 100 pmol/µl as stock solution and keep stock at -20 to prepare 

10 pmol/µl concentration as work primer suspended, 10 µl of the stock solution 

in 90 µl of the free ddH2O water to reach a final volume 100 µl. IDT (Integrated 

DNA Technologies company, Canada).                                            

                      

 

2.3 Restriction Fragment Length Polymorphism (RFLP) and Genotyping of  

IL-17A G197A  Gene 

IL-17A G197A genotyping was performed by polymerase chain reaction-re-

striction fragment length polymorphism (PCR– RFLP). Two primers were used 

to detect the polymorphism of SNP of the IL-17A gene. Briefly, 0.5 μl of re-

striction enzyme EcoNI (BioLabs/USA) and 4.5 μl restriction buffers were 

added to the amplified product for a total volume of 10 μl. The digestion reac-

tions were incubated at 65°C for 20 min. The digested products were visualized 

on 2 % gel electrophoresis approximately, Amplified PCR products of IL-17A 

G197A bands sizes were 102. The results of enzyme digestion produced numer-

ous fragments of three unique types as shown in Figure ( 2-1).  
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Figure (2-1) : “PCR-RFLP results of IL-17A genotyping,: 2% agarose at 

(5v\cm) for 1 hour. Amplified PCR products of each of IL-17A G197A 

bands sizes were 102bp”.                                                             

3 Results 

3.1 Serum Levels of IL-17A According to IL-17A G197A  Genotypes 

 

Serum levels of Interleukin-17A according to IL-17A G197A genotypes are shown 

in Table (3-1). T2DM patients with AA and AG genotypes showed higher levels of IL-

17A than that with GG genotype (AA, 25.25476±5.077568, AG25.35817±7.91366 

0and GG17.37900±1.655300, P ≤ 0.05. There is a clear increase in the levels of this 

interleukin among patients with type 2 diabetes whom have the genotype AG, and this 
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result mentioned result demonstrated the association of the genotype with the predis-

position to disease, as this genotype increases the possibility of developing type 2 dia-

betes. The patients with the GG genotype showed the lowest level of this interleukin 

among T2DM patients, as this genotype does not affect the degree of predisposition to 

the disease. 

 

 

Table (3-1): Serum levels of IL-17A according to IL-17A G197A genotypes 

 

   Parameters 

 

Groups 

Pg/ml Mean±SD 

AA AG GG 

Control 16.351±0.814105 11.52900 ± 0 14.71850± 1.855770 

T2DM patients 25.25476±5.077568 25.35817±7.913660 17.37900±1.6553* 

P-value 0.246 0.706 0.433  

LSD 1.46 0.369 1.3  

NS :Non-significant P> 0.05 

SD: Standard deviation 

p < 0.05 

 

 

4 Discussion 

 IL-17A polymorphisms have been linked to susceptibility to a variety of proinflam-

matory illnesses including gastric cancer[9][10]. In addition, it was shown that knowing 

the population structure of this gene was uniquely advantageous for disease prognosis 

and treatment[11]. The distribution frequencies of IL-17AG197A genotypes and alleles 

were not statistically significant among T2DM patients and healthy controls, according 

to the findings of this study. According to[12], there was no statistically significant dif-

ference in IL-17A polymorphism between Indian type 2 diabetic patients and controls. 

In contrast to[13],the present investigation found that “the frequency of the A allele of 

the IL-17A (rs2275913) gene polymorphism” was considerably greater in diabetic 

nephropathy patients than in healthy controls. In additional Iraqi research of asthmatic 

patients, the allele and genotype frequencies of rs2275913 differed significantly be-

tween asthmatic patients and healthy controls[14]. The association analysis of IL-

17AG197A gene polymorphism with T2DM in the current study displayed that the het-

erozygous AG genotype of IL-17AG197A showed a risk association among T2DM and 

controls with OR=1.24 and the G allele was associated with an increased risk ofT2DM. 

During the clinical phases of other disorders, the rs2275913 polymorphism has been 
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examined by multiple research in a variety of contexts. Previous research has demon-

strated a link between the rs2275913 polymorphism of the IL-17A gene and the inflam-

matory bowel disease known as ulcerative colitis in both the Korean and Japanese pop-

ulations[15][16][17]. Showed that the rs2275913 polymorphism of the IL-17A gene was 

significantly associated with tubulitis, thickening of the arterial hyaline and increased 

mesenchymal matrix[17].In addition, the IL-17-related polymorphisms in renal disor-

ders, such as diabetic nephropathy, have been the subject of investigation in a few pub-

lications. It has been demonstrated that the “Th1/Th2/Th17/Treg paradigm is skewed 

toward Th1 and Th17” in type 2 diabetic nephropathy patients, which is also in tight 

association with urine albumin to creatinine ratio as the typical clinical marker in de-

termining the severity of diabetic nephropathy. These alterations may have a role in the 

increased immune response and inflammation, as well as the subsequent development 

and progression of type 2 diabetic nephropathy[17]. According to the results of these 

studies, IL-17A was found to play a substantial part in the pathogenesis of type 2 dia-

betes. The results of this analysis showed that there is a connection between this poly-

morphism and the risk of developing type 2 diabetes. IL-17a is one of the cytokines 

that has been examined concerning the development of diabetes. The levels of this in-

terleukin were elevated in the sera of patients with type 2 diabetes compared to those 

of healthy controls, although there were no statistically significant changes, which are 

typically attributable to sample size variations. These findings are consistent with the 

study of[18] and who studied the level of interleukin-17 in Indian populations with 

T2DM. The results also are in agreement with[19]who showed an increase in the level 

of IL-17A in newly diagnosed diabetes than the healthy controls. Based on the results 

of the current study and previous studies, interleukin 17 may have a role in the inflam-

matory process of type 2 diabetes, and therefore it also has a significant impact on its 

pathogenesis. The exact role of IL-17A in the pathogenesis of type 2 DM has not been 

explored. IL-17A is capable of inducing the expression of pro-inflammatory cytokines 

such as TNF-α, IL-1β, IL-6, chemokines, and adhesion molecules, which mediate tissue 

infiltration and tissue destruction. In addition to stimulating the secretion of other pro-

inflammatory cytokines, IL-17 is involved in the induction of potentially harmful me-

diators of inflammation, such as free radical nitric oxide[20]. Recent studies have de-

scribed an ongoing process of β-cell destruction by apoptosis in animal models of type 

2 diabetes and human T2DM[21].Obesity is regarded as the primary environmental cause 

of insulin resistance and type 2 diabetes. Asians are obese if their BMI is greater than 

25 kg/m2. 

Moreover, serum IL-17A levels among T2DM patients and controls, and the asso-cia-

tion between rs2275913 polymorphism and serum IL-17A levels were investigat-ed. 

T2DM patients with AA and AG genotypes showed higher levels of IL-17A than that 

with GG genotypes. These results showed a clear agreement with the predisposi-tion to 

developing type 2 diabetes according to each genotype. These results indicate that the 

rs2275913 polymorphism may serve as a risk factor for predicting type2 DM risk. To 

our knowledge, there are no studies that investigated the relationship between IL-17 

levels for each genotype in patients with type 2 diabetes. However, Several possibilities 

should be taken into account to explain the controversy between IL-17A polymor-

phisms and susceptibility to different types of human diseases. As for the inconsistency 
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between IL-17A polymorphisms and the risk of different human diseases in diverse 

cohorts of population, it has been well accepted that genetic polymorphisms usually 

have distinct effects on different types of human diseases, especially in diverse ethnic 

groups. Although the results of the present study are promising, several limitations re-

main to be a consideration. The important one, the relatively small sample size of the 

present study may result in insufficient statistical power to detect the relationship be-

tween IL-17A levels and T2DM risk[22]. 

 

5 Conclusion 

Polymorphism of the IL-17A (rs2275913)  gene can be associated with the serum 

levels of IL-17A  among T2DM patients. 

References 

 

1. Pedersen, H. K., Gudmundsdottir, V., Nielsen, H. B., Hyotylainen, T., Niel-

sen, T., Jensen, B. A., ... & Pedersen, O. (2016). Human gut microbes impact 

host serum metabolome and insulin sensitivity. Nature, 535(7612), 376-381. 

2. World Health Organization. Diabetes. Geneva, Switzerland: World Health Or-

ganization; 2018. https://www.who.int/news-room/fact-sheets/detail/diabetes. 

Updated October 30, 2018. Accessed March, 2019. 

3. Imamura, M., & Maeda, S. (2011). Genetics of type 2 diabetes: the GWAS era 

and future perspectives. Endocrine journal, 1107190592-1107190592. 

4. Hua, Y., Shen, J., Song, Y., Xing, Y., & Ye, X. (2013). Interleukin-10− 

592C/A,− 819C/T and− 1082A/G polymorphisms with risk of type 2 diabetes 

mellitus: a HuGE review and meta-analysis. PLoS One, 8(6), e66568. 

5. Kolla, V. K., Madhavi, G., Reddy, B. P., Babu, B. S., Yashovanthi, J., Valluri, 

V. L., ... & Akka, J. (2009). Association of tumor necrosis factor alpha, inter-

feron gamma and interleukin 10 gene polymorphisms with peripheral neurop-

athy in South Indian patients with type 2 diabetes. Cytokine, 47(3), 173-177. 

6. Hu, X., He, Z., Jiang, P., Wang, K., Guo, J., Zhao, C., ... & Fu, Y. (2019). 

Neutralization of interleukin-17A attenuates lipopolysaccharide-induced mas-

titis by inhibiting neutrophil infiltration and the inflammatory response. Jour-

nal of Interferon & Cytokine Research, 39(9), 577-584. 

7. Aggarwal, S., & Gurney, A. L. (2002). IL‐17: prototype member of an emerg-

ing cytokine family. Journal of leukocyte biology, 71(1), 1-8. 

8. Fossiez, F., Djossou, O., Chomarat, P., Flores-Romo, L., Ait-Yahia, S., Maat, 

C., ... & Lebecque, S. (1996). T cell interleukin-17 induces stromal cells to 

produce proinflammatory and hematopoietic cytokines. The Journal of exper-

imental medicine, 183(6), 2593-2603. 

9. Arisawa, T., Tahara, T., Shibata, T., Nagasaka, M., Nakamura, M., Kamiya, 

Y., ... & Nakano, H. (2008). The influence of polymorphisms of interleukin-



Wasit Journal for Pure Sciences Vol. (1) No. (2)  

123 

 

17A and interleukin-17F genes on the susceptibility to ulcerative colitis. Jour-

nal of clinical immunology, 28(1), 44-49 . 

10. Wu, X., Zeng, Z., Chen, B., Yu, J., Xue, L., Hao, Y., ... & Hu, P. (2010). As-

sociation between polymorphisms in interleukin‐17A and interleukin‐17F 

genes and risks of gastric cancer. International Journal of Cancer, 127(1), 86-

92. 

11. Zhang, X., Weng, W., Xu, W., Wang, Y., Yu, W., Tang, X., ... & Sun, F. 

(2014). Prognostic significance of interleukin 17 in cancer: a meta-analysis. 

International journal of clinical and experimental medicine, 7(10), 3258 . 

12. Sasikumar, P. K., Varghese, S. S., Devi, S. S., & Thangakumaran, S. associ-

ation  of IL-17A polymorphism in type 2 diabetes with  chronic  periodonti-

tis  patients,2020. 

13. Nazarian, A., Hejazian, S. M., Ahmadian, E., Vahed, S. Z., Haghi, M., 

Mobasseri, M., & Ardalan, M. (2022). IL-17A rs2275913 gene polymor-

phism in patients with diabetic nephropathy. 

14. Shaban, S. A., Brakhas, S. A., & Ad'hiah, A. H. (2021). Association of inter-

leukin-17A genetic polymorphisms with risk of asthma: A case-control study 

in Iraqi patients. Meta Gene, 29, 100935. 

15. Kim, S. W., Kim, E. S., Moon, C. M., Park, J. J., Kim, T. I., Kim, W. H., & 

Cheon, J. H. (2011). Genetic polymorphisms of IL-23R and IL-17A and novel 

insights into their associations with inflammatory bowel disease. Gut, 60(11), 

1527-1536. 

16. Hayashi, R., Tahara, T., Shiroeda, H., Saito, T., Nakamura, M., Tsutsumi, M., 

... & Arisawa, T. (2013). Influence of IL17A polymorphisms (rs2275913 and 

rs3748067) on the susceptibility to ulcerative colitis. Clinical and experi-

mental medicine, 13(4), 239-244. 

17. Domanski, L., Kłoda, K., Patrzyk, M., Wisniewska, M., Safranow, K., Sienko, 

J., ... & Pawlik, A. (2019). IL17A and IL17F genes polymorphisms are asso-

ciated with histopathological changes in transplanted kidney. BMC nephrol-

ogy, 20(1), 1-9. 

18. Parhi, A., Das, S., Mahapatra, S., Pradhan, N., Behera, M., Patnaik, B., & Rat-

tan, R. (2019). The Level and Role of Interleukin-17 in Patients of Type 2 

Diabetes Mellitus with and without Complications. Journal of diabetes melli-

tus, 9(04), 176. 

19. Chen, C., Shao, Y., Wu, X., Huang, C., & Lu, W. (2016). Elevated interleukin-

17 levels in patients with newly diagnosed type 2 diabetes mellitus. Biochem 

Physiol, 5(206), 2-10. 

20. Miljkovic, D., & Trajkovic, V. (2004). Inducible nitric oxide synthase activa-

tion by interleukin-17. Cytokine & growth factor reviews, 15(1), 21-32. 

21. Naureen, F., Syed, M.F., Swaleha, Z., SheeluShafiq, S., Shagufta, M. and Mo-

hammad, O. (2017) Emerging Role of Interleukins IL-23/IL-17 Axis and Bi-

ochemical Markers in the Pathogenesis of Type 2 Diabetes: Association with 

Age and Gender in Human Subjects. International Journal of Biological Mac-

romolecules, 105, 1279-1288. 



Wasit Journal for Pure Sciences Vol. (1) No. (2)  

124 

 

22. Umarac-Dumanovic M1, Stevanovic D, Ljubic A, Jorga J, Simic M, et al. 

(2009) Increased activity of interleukin-23/interleukin-17 pro- inflammatory 

axis in obese women. Int J Obes (Lond) 33: 151-156. 


