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ABSTRACT 
 
Coronary artery disease (CAD) is now considered as a main cause of disability and 

mortality in Iranian population. Inflammatory processes are the initial events in the development 
of CAD. Interleukin-17A (IL-17A) is a pro-inflammatory cytokine and its genetic variation may 
contribute to the development of CAD. This study investigated serum levels and the G-197A 
polymorphism of IL17A in a group of patients with CAD and healthy controls. The study 
population included 220 angiographically verified CAD patients and 220 healthy controls. 
Genotyping of G-197A polymorphism of IL17A was done by PCR-RFLP method and serum 
level of IL-17 was measured by enzyme immunoassay. Results indicated that serum 
concentration of IL-17A was significantly higher in CAD group than control group (P<0.001). 
Also, serum levels of IL-17A was significantly higher in carriers of GA and AA genotype 
relative to carriers of GG genotype in both study population (P<0.05). The G-197A 
polymorphism of IL17A increased the risk of CAD in mutant homozygous (P=0.007) but not 
heterozygous (P=0.104) genotype. Moreover, this polymorphism was associated with higher 
risk of CAD development in allelic (P=0.041) model. However, no significant association was 
observed between genotypic distribution of G-197A polymorphism and the number of stenotic 
vessels (P>0.05). In conclusion, the present study indicated G-197A polymorphism of IL17A as 
a significant contributor to the development but not to the severity of CAD. Moreover, elevated 
serum levels of IL-17A were identified as a susceptibility marker of CAD.  
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INTRODUCTION 
 
Coronary artery disease (CAD) is a disease with a growing incidence and a high rate of 

debility and mortality. The initial event in the CAD pathogenesis involves the formation of an 
atherosclerotic plaque which gradually narrows and occludes the lumen of artery [1]. The 
initiation and progression of atherosclerotic plaque is affected by acquired, genetic and epi-
genetic factors [2, 3]. Oxidative stress and inflammatory process are among the most important 
contributor of atherosclerotic plaque formation and destabilization [4]. Inflammatory cytokines 
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plays pivotal role in actually all stages of CAD development. Inflammatory cytokines causes 
endothelial damage associated with overexpression of adhesive molecules and release of chemo 
attractive substances which collectively leads to progression of inflammation [5]. Also, 
variations in genes involved in inflammatory cytokine signaling pathways may contribute to the 
development of CAD [6]. Interleukin-17 (IL-17) is produced by Th17 cells and acts as a pro-
inflammatory cytokine. IL-17 is consisted of six members (from IL-17A to IL-17F), which are 
involved in pathogenesis of numerous inflammatory disease [7-9]. The G-197A (rs2275913) 
promoter polymorphism of IL17A has been implicated in pathogenesis of various inflammatory 
diseases [10, 11]. However, inconsistent results have been published regarding the role of 
rs2275913 polymorphism in the CAD pathogenesis [12-14]. So, the current case control study 
was aimed to assess the serum concentration of IL-17A as well as the frequency of G-197A 
genetic polymorphism of IL17A in the study population.  

 
 

MATERIALS AND METHODS 
 
Study population: The present study investigated 220 CAD patients admitted to 

angiography center of Moussavi teaching hospital of Zanjan and 220 healthy control subjects. 
The presence of CAD was verified by coronary angiography conducted by a cardiovascular 
specialist. The CAD patients with vessel stenosis of more than 50% were included in the study 
and were categorized as single-, double-, and triple-vessel stenosis based on the number of 
stenotic vessels. CAD patients under treatment with lipid controlling drugs or anti-inflammatory 
drugs and with coronary lumen stenosis of less than 50% were not included in the study. Also, 
CAD patients with a previous history of metabolic, inflammatory, autoimmune, malignancy and 
congenital heart defects were debarred from the study. The control subjects were included in the 
study following precise examination by a cardiovascular specialist. Control subjects were 
debarred from the study if they had cancer, metabolic, autoimmune, renal, hepatic, cardiac and 
inflammatory disease. Information regarding the hypertension (BP>140/90 mmHg), diabetes 
(blood glucose level≥126mg/dl), smoking, hyperlipidemia and family history of any disease was 
obtained for all of the study population. The study was approved by ethical committee of 
Zahedan University of Medical Sciences (IR. ZAUMS. REC.1396.43), Zahedan, Iran.  

 
Biochemical assays: Following 12 hours fasting, blood samples were drawn into EDTA 

vacutainer tubes. The plasma fraction was separated and stored at -20ºC until analysis for 
biochemical parameters. Lipid levels were measurement using a Mindray BS-200 auto-analyzer. 
IL-17A was assayed by an ELISA kit (Bioassays Technology, China), according to the 
instruction and recommended protocol of assay kit. The sensitivity of assay protocol was 2.38 
pg/ml and the coefficient of variation (CV) for intra-assays and inter-assays was <8% and 
<10%, respectively. 

 
Genetic analysis: The EDTA anti-coagulated blood samples was used for DNA extraction 

by a commercially available kit (Yekta Tajhiz Azma, Iran) using the guideline of kit. The 
IL17A G-197A (rs2275913) gene polymorphism was genotyped by PCR-RFLP technique. The 
following primer pairs F:5'-GCC AAG GAA TCT GTG AGG AA-3' and R:5'-TGC CTG CTA 
TGA GAT GGA CA-3' was used for amplification of target sequence using a standard PCR 
protocol. The digestion of amplified product (424 bp) with 5 unit of XagI restriction enzyme 
created two bands (260bp and 164bp) in G allele carrier and a single undigested band (424bp) in 
the carrier of A allele. 

 
Statistical analysis: The numerical data and categorical data were examined by 

independent t-test and Chi-square test or Fisher's exact test, respectively and odd ratio and 95% 
confidence intervals (CI) were determined using SPSS-18 (SPSS Inc., Chicago, Ill., USA)  with 
a P value significant levels of less than 5%.  
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RESULTS  
 
The demographic, biochemical and clinical features of study population indicated, 

hyperlipidemia, diabetes, hypertension, smoking and elevated levels of IL-17A was more 
common in the CAD group in relation to control group (supplementary Table 1).  

The genotype distribution of the rs2275913 polymorphism was in accordance with the 
Hardy-Weinberg equilibrium in both CAD group (χ2=0.27, df=1, P=0.602) and control group 
(χ2=0.003, df=1, P=0.954). The genotype frequency in CAD group (AA, 15.46%; GA, 44.54%; 
GG, 40.0%) was significantly different than that of in control group (AA, 08.19%; GA, 40.45%; 
GG, 51.36%) (χ2=8.466, df=2 P=0.014). As indicated in Table 1, the homozygous AA genotype 
was more common among CAD group than control group (15.46% vs. 8.19%) which 
significantly increased the risk of CAD by 2.42 (95% CI: 1.26-4.54, P=0.007).  However, no 
such association was found for heterozygous GA genotype (P=0.104). Moreover, the mutant A 
allele significantly increased the risk of CAD by 1.53 (OR=1.53, 95% CI:1.16-2.03; P=0.041).   
 
Table 1: Genotypic and allelic frequency of IL17A G-197A polymorphism in CAD and control groups 

IL17A CAD group Control group OR (95% CI) P 
Genotypes/alleles n (%) n (%)   
GG 88 (40.00) 113(51.36) Ref. - 
GA 98 (44.54) 89 (40.45) 1.41 (0.95-2.10) 0.104 
AA 34 (15.46) 18 (8.19) 2.42 (1.26-4.54) 0.007 
G 274 (62.27) 315 (71.60) Ref. - 
A 166 (37.73) 125 (28.40) 1.53 (1.16-2.03) 0.041 

 
Figure 1 indicated the association between different genotypes and serum levels of IL-17A 

in study population. As shown, carriers of GA and AA genotypes had significantly higher levels 
of IL-17A relative to carriers of GG genotype in both studied group (P<0.05). However, as 
presented in Figure 2, no significant association was seen between genotype distribution of this 
common polymorphism and the number of diseased vessels (P>0.05). 

 

 
Figure 1: Association of the IL17A G-197A genotypes with serum levels of IL-17A in CAD group (A) 
and control group (B). 
 
 

DISCUSSION 
 
CAD is now considered as an inflammatory process initiated as soon as early childhood. 

The present study identified elevated levels of IL17A pro-inflammatory cytokine in CAD group 
as compared with control group, which was in agreement with some previous studies [15, 16]. 
Moreover, the higher frequency of mutant homozygous AA genotype and mutant A  allele in 
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CAD group relative to control group, may suggest a possible role of this common 
polymorphism in the development of CAD [12, 13]. Recently, a study done by Geng et al., 
reported that AA genotype and A allele of rs2275913 genetic variation significantly increased 
the risk of CAD development [12]. However, some other studies did not confirm the role of this 
genetic polymorphism in the CAD development [14, 17]. Numerous reasons may be involved in 
the inconsistency of association studies such as interactions between genes, the influence of 
environmental factors, sample size variability and ethnic differences [18]. The frequency of the 
minor A allele in our population was 28.40% which was in accordance with a reported 
frequency in a China (29.64%) [19] and Brazilian (28.30%) [20] population. However, it was 
higher than the reported frequency of A allele in Mexican (19.04%) [21] population and lower 
than that of in a Middle Eastern Chinese (46.94%) population [13].  
 

 
 
Figure 2: the frequency of IL17A G-197A genotypes between patients with one, two and three stenotic 
vessel (SV). 
 
 

Results of the present study found no significant association between the rs2275913 
polymorphism and the number of stenotic vessels, indicating the ineffectiveness of this genetic 
polymorphism in determining the severity of CAD. The present study revealed higher levels of 
IL-17A in carriers of AA and GA genotypes relative to GG genotype in both studied group, 
which was in accordance with Espinoza et al study [22]. The rs2275913 polymorphism located 
in the promoter region of IL17A gene is adjacent to a binding motif for nuclear factor activated 
T cells (NFAT) transcription factor which significantly enhances the NFAT binding activity in 
the presence of A allele of IL17A rs2275913 polymorphism [22]. Recently, a functional in vitro 
study by Espinoza indicated higher levels of IL17A in the carriers of GA and AA genotypes of 
rs2275913 polymorphism relative to carriers of GG genotype [22]. In contrast, a recently 
published study, reported elevated levels of IL17A in carriers of GG and GA genotypes in 
patients with ischemic stroke [23]. So, it seems that the rs2275913 polymorphism exerts a 
context dependent effect on the serum levels of IL17A. In conclusion, this study identified AA 
genotype and A allele of the rs2275913 polymorphism as well as elevated levels of IL-17A 
cytokine as susceptibility markers for development of CAD. 
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