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Abstract: We conducted a case-control study to investigate the role of IL-17A (rs2275913G>A and rs3748067C>T) 
and IL-17F (rs763780 T>C) gene polymorphisms in the susceptibility to CAD in a Chinese population. Between July 
2013 and December 2014, a total of 184 patients with CAD and 184 control subjects were consecutively selected 
from the Hebei General Hospital. The IL-17A rs2275913G>A and rs3748067C>T and IL-17F rs763780T>C poly-
morphisms were genotyped using PCR-RFLP. By chi-square test, a significant different was found in the genotype 
distributions of IL-17A rs2275913G>A between CAD patients and control subjects (χ2=0.66, P=0.72). By uncondi-
tional multiple logistic regression analysis, we found that the CC and TC+CC genotypes of IL-17F rs763780T>C was 
associated with increased risk of CAD when compared with the TT genotype, and the adjusted OR (95% CI) was 
3.55 (1.20-12.66) and 1.71 (1.03-2.97), respectively. However, no significant association was found between IL-17A 
rs2275913G>A and rs3748067C>T and development of CAD. In our study, we suggest that IL-17F rs763780T>C 
polymorphism could influence the development of CAD in a Chinese population.
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Introduction

Cardiovascular disease is one of the leading 
causes of mortality and loss of disability-adjust-
ed life years in both developed and developing 
countries, and coronary artery disease (CAD) is 
the most common type of cardiovascular dis-
ease and caused by atherosclerosis [1]. It is 
well known that the susceptibility of CAD is 
involved in many complex factors, including 
many environmental and behavioral factors 
and their interactions, such as hypertension, 
hypercholesterolemia, diabetes, obesity, physi-
cal activity, high quantity of sugar dietary and 
tobacco smoking as well as alcohol drinking [2]. 
However, individuals have shown high individu-
alized susceptibility to CAD even when they are 
exposure to the same risk factors of this dis-
ease, which suggests that inherited factors 
contribute to the development of coronary 
artery disease. A recent study has reported 
that the inherited factors account for about 
50%% in the risk of coronary artery disease [3].

Inflammation plays a role in the development of 
atherosclerosis, including oxidative damage, 
cell proliferation, plaque evolution, and destabi-
lization [4-7]. Moreover, it is reported that sev-
eral inflammatory markers play an important 
role in the orchestration of atherogenesis; in 
addition, interleukins are considered to be 
involved in chronic vascular inflammatory 
response in atherosclerosis [8-10]. Interleu- 
kin-17 (IL-17), a novel family of cytokines con-
sisting of six protein members (from IL-17A to 
IL-17F), plays a pivotal role in many chronic 
inflammatory diseases. IL-17A and IL-17F are 
the most important members of the family, and 
they are located in chromosome 6q12 with 
three exons and two introns. Only three previ-
ous studies have reported the association 
between IL-17 gene polymorphisms and devel-
opment of CAD, but the results are in conclusive 
[11-13]. We conducted a case-control study to 
investigate the role of IL-17A (rs2275913G>A 
and rs3748067C>T) and IL-17F (rs763780 T>C) 
gene polymorphisms in the susceptibility to 
CAD in a Chinese population.
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Materials and methods

Patients

Between July 2013 and December 2014, a 
total of 184 patients with CAD were consecu-
tively selected from the Hebei General Hospital. 
All the CAD patients received coronary angiog-
raphy according to a structured method. The 
CAD was independently diagnosed by two car-
diologists. All CAD was defined as the presence 
of at least one main coronary arteries of more 
than 50% fifty luminal diameter based on coro-
nary angiography, or a history of prior angio-
plasty, coronary artery bypass surgery or an MI 
history validated by on typical electrocardio-
graphic changes as well as increased in the 
plasma activities of enzymes. The findings of 
coronary angiography were independently 
assessed by two experienced imaging 
specialists. 

A total of 184 controls were selected from sub-
jects who went to our hospital for a health 
examination. All the control subjects were diag-
nosed to be free of CAD by coronary angiogra-
phy examination, and they were confirmed to 
have no history of arteriosclerotic lesions. The 
exclusion criteria of patients and controls that 
had a myocardial bridge, congenital heart dis-
ease, childhood hypertension, and serious kid-
ney or liver diseases as well as malignant 
tumors were excluded from our study. Each 
control was matched with one patient by sex 
and age (±5 years).

The traditional coronary risk factors were col-
lected from medical records and a self-
designed questionnaire. The collected informa-
tion included hypertension, diabetes mellitus, 
tobacco smoking and alcohol drinking, body 
mass indexes, total cholesterol (TC), triglycer-
ide (TG), low-density lipoprotein cholesterol 
(LDL-c) and high-density lipoprotein cholesterol 
(HDL-c). The blood urea nitrogen, TC, TG, LDL-c 
and HDL-c were determined through the fasting 
blood samples. 5 mL blood sample was 
obtained from each patient and control prior to 
participating into this study, and a signed 
informed consent form was obtained from all 
patients and controls before their participation 
in the study. The protocol of this project was 
approved by the Ethics Committee of the Hebei 
General Hospital.

DNA extraction and genotyping analysis

Five mL blood sample was taken to perform 
DNA extraction using the TIANamp Blood DNA 
Kit (Tiangen Biotech, Beijing, China) according 
to the manufacturer instructions. The IL-17A 
rs2275913G>A and rs3748067C>T and IL-17F 
rs763780T>C polymorphism were genotyped 
using polymerase chain reaction-restriction 
fragment length polymorphism (PCR-RFLP). 
The forward and reverse primers for IL-17A 
rs2275913G>A were 5’-GCCCTTCCCATTTTCC- 
TTCAGA-3’ and 5’-CCAATCAACTGGGGATGGAT- 
GA-3’, respectively. The forward and reverse 
primers for IL-17A rs3748067C>T were 
5’-AAGCAGGGAGCCTGCAGAGTG-3’ and 5’-GG- 
CACCACACAACCCAGAAAG-3’, respectively. The 
forward and reverse primers for IL-17F 
rs763780T>C were 5’-CTGTTTCCATCCGTGCA- 
GGTC-3’ and 5’-TGGTGACTGTTGGCTGCACCT-3’, 
respectively. The product sizes for IL-17A 
rs2275913G>A and rs3748067C>T and IL-17F 
rs763780T>C were 210 bp, 217 bp and 188 
bp, respectively. The PCR fragments of the 
investigated polymorphisms were subsequent-
ly digested with their specific restriction 
enzyme. The PCR reaction conditions were as 
follows: an initial denaturation at 94°C for 5 
min, then 30 cycles of denaturation at 94°C for 
60 sec, annealing at 55°C for 60 sec, and 
extension at 72°C for 2 min, followed by a final 
extension step at 72°C for 5 min. The amplified 
products were determined using electrophore-
sis in a 2% agarose gel stained with ethidium 
bromide and visualized under ultraviolet light.

Statistical analysis

Statistically significant differences in tradition-
al coronary risk factors of CAD between CAD 
patients and control subjects were compared 
by the Chi-square (χ2) test and student T test. 
The differences in the genotype distributions of 
IL-17A rs2275913G>A and rs3748067C>T and 
IL-17F rs763780T>C between CAD patients and 
control subjects were compared using χ2 test. 
Whether the genotype distribution of IL-17A 
rs2275913G>A and rs3748067C>T and IL-17F 
rs763780T>C were deviated from Hardy-
Weinberg equilibrium (HWE) in controls were 
assessed using the goodness-of-fit χ2-test. The 
minor allele frequencies (MAFs) of IL-17A 
rs2275913G>A and rs3748067C>T and IL-17F 
rs763780T>C were calculated, which are com-
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pared with the MAFs in the National Center for 
Biotechnology Information SNP database. 
Using conditional logistic regression analysis, 
the association between IL-17A rs2275913G>A 
and rs3748067C>T and IL-17F rs763780T>C 
and the development of CAD were estimated, 
and the results were expressed using Odd’s 
ratio (OR) and 95% confidence interval (95% 
CI). The major homozygous genotypes of the 
IL-17A rs2275913G>A and rs3748067C>T and 
IL-17F rs763780T>C were taken as reference 
group. Statistical analysis was conducted using 
the SPSS 17.0 (SPSS Inc., Chicago, IL, USA), 
and P<0.05 was considered as significant 
difference.

Results

The lifestyle and clinical characteristics of 
patients with CAD and control subjects were 
shown in Table 1. The mean ages of CAD patien- 
ts and control subjects were 56.51±10.62 and 
57.53±12.15 years, respectively. As expected, 
no significant different was observed between 
CAD patients and control subjects in terms of 
sex and age. Compared to the control subjects, 

CAD patients were more likely to have higher 
BMI (t=6.53, P<0.001), have a habit of tobacco 
smoking (χ2=4.79, P=0.03), and have higher 
levels of TC (χ2=1.87, P=0.03), TG (χ2=3.41, 
P<0.001) and HDL-c (t=1.76, P=0.04). However, 
there was no significant difference in diabetes 
mellitus (χ2=1.64, P=0.20), alcohol drinking 
(χ2=2.54, P=0.11) and LDL-c (t=0.67, P=0.25) 
between CAD patients and control subjects.

Genotype distributions of IL-17A rs2275913G- 
>A and rs3748067C>T and IL-17F rs763780T- 
>C gene polymorphisms were shown in Ta- 
ble 2. The genotype distributions of IL-17A 
rs2275913G>A in the control subjects con-
firmed with the Hardy-Weinberg equilibrium (P 
value for HWE was 0.64), but those of IL-17A 
rs3748067C>T and IL-17F rs763780T>C did 
not. By chi-square test, a significant different 
was found in the genotype distributions of 
IL-17A rs2275913G>A between CAD patients 
and control subjects (χ2=0.66, P=0.72). 
However, no significant difference was found  
in the genotype distributions of IL-17A rs- 
3748067C>T (χ2=3.02, P=0.22) and IL-17F 
rs763780T>C (χ2=6.83, P=0.03) between the 

Table 1. Demographic and clinical characteristics of study subjects
CAD patients

%
Controls

% χ2 test or t test P value
N=184 N=184

Mean age, years 56.51±10.62 57.53±12.15 0.86 0.19
Sex
    Male 131 71.20 131 71.20
    Female 53 28.80 53 28.80 0.00 1.00 
BMI, kg/m2 25.32±2.53 23.55±2.67 6.53 <0.001
Hypertension
    No 100 54.35 117 63.59
    Yes 84 45.65 67 36.41 3.25 0.07
Diabetes mellitus
    No 150 81.52 159 86.41
    Yes 34 18.48 25 13.59 1.64 0.20 
Alcohol drinking
    Never 102 55.43 117 63.59
    Current or ever 82 44.57 67 36.41 2.54 0.11
Tobacco smoking
    Never 110 59.78 130 70.65
    Current or ever 74 40.22 54 29.35 4.79 0.03
TC, mmol/L 4.74±1.03 4.55±0.92 1.87 0.03
TG, mmol/L 2.43±0.66 2.09±1.18 3.41 <0.001
LDL-c, mmol/L 2.35±0.41 2.32±0.45 0.67 0.25
HDL-c, mmol/L 1.29±0.24 1.24±0.30 1.76 0.04
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patients and controls. The minor allele fre- 
quencies of IL-17A rs2275913G>A and rs- 
3748067C>T and IL-17F rs763780T>C were 
similar with those in the National Centre for 
Biotechnology Information database (http://
www.ncbi.nlm.nih.gov/snp).

By unconditional multiple logistic regression 
analysis, we found that the CC genotype of 
rs763780T>C was associated with increased 
risk of CAD when compared with the TT geno-
type, and the adjusted OR (95% CI) was 3.55 

(1.20-12.66) (Table 3). Moreover, the TC+CC 
genotype of IL-17F rs763780T>C was corre- 
lated with an elevated risk of CAD compared  
to the TT genotype, and the adjusted OR (95% 
CI) was 1.71 (1.03-2.97). However, no signifi-
cant association was found between IL-17A 
rs2275913G>A and rs3748067C>T polymor-
phisms and development of CAD.

Discussion

Genetic susceptibility to diseases has attracted 
increasing attention to the study of gene poly-

Table 2. Genotype distributions of IL-17A rs2275913G>A and rs3748067C>T and IL-17F 
rs763780T>C between patients and control subjects
IL-17 Patients % Controls % χ2 test P value P for HWE Minor allele frequency

N=184 N=184 In controls In NCBI database In controls
rs2275913G>A
    GG 82 44.57 89 48.37
    GA 81 44.02 76 41.30
    AA 22 11.96 19 10.33 0.66 0.72 0.64 0.2927 0.3098
rs3748067C>T
    CC 148 80.43 157 85.33
    CT 26 14.13 23 12.50
    TT 10 5.43 4 2.17 3.02 0.22 0.01 0.0769 0.0842
rs763780T>C
    TT 139 75.54 154 83.70
    TC 29 15.76 25 13.59
    CC 16 8.70 5 2.72 6.83 0.03 0.004 0.0935 0.0951

Table 3. Association between IL-17A rs2275913G>A and rs3748067C>T and IL-17F rs763780T>C 
and CAD risk
IL-17 Patients % Controls % OR (95% CI)1 P value

N=184 N=184
rs2275913G>A
    GG 82 44.57 89 48.37 1.0 (Ref.) -
    GA 81 44.02 76 41.30 1.16 (0.73-1.83) 0.51
    AA 22 11.96 19 10.33 1.26 (0.60-2.65) 0.51
    GA+AA 103 55.98 95 51.63 1.18 (0.77-1.81) 0.44
rs3748067C>T
    CC 148 80.43 157 85.33 1.0 (Ref.) -
    CT 26 14.13 23 12.50 1.20 (0.63-2.31) 0.56
    TT 10 5.43 4 2.17 2.65 (0.74-11.80) 0.09
    CT+TT 36 19.57 27 14.67 1.41 (0.79-2.55) 0.21
rs763780T>C
    TT 139 75.54 154 83.70 1.0 (Ref.) -
    TC 29 15.76 25 13.59 1.29 (0.69-2.41) 0.40
    CC 16 8.70 5 2.72 3.55 (1.20-12.66) 0.01
    TC+CC 45 24.46 30 16.30 1.71 (1.03-2.97) 0.04
1Adjusted for BMI, tobacco smoking, TC and TG and HDL-c.
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morphisms involved in the development of sev-
eral kinds of diseases, such as cardiovascular 
disease and malignant tumor. Inflammation 
and related cytokines contribute to the athero-
sclerotic developments, such as oxidative dam-
age, cell proliferation and plaque evolution and 
destabilization [4-7]. Previous studies have 
shown that inflammatory state play an impor-
tant role in orchestration of atherogenesis [14-
16]. Interleukins are regarded as an important 
role in chronic vascular inflammatory response 
that is typical of atherosclerosis [8-10]. In our 
study, we conducted a study to assess the role 
of IL-17A rs2275913G>A and rs3748067C>T 
and IL-17F rs763780T>C gene polymoprhisms 
in the development of CAD, and we revealed 
that the CC and TC+CC genotypes of IL-17F 
rs763780T>C were correlated with an increased 
risk of CAD.

IL-17 is a novel cytokine family consisting of six 
homologous members (from IL-17A to IL-17F), 
and it contributes to connecting innate and 
adaptive immunity [17]. Epidemiologic studies 
have suggested that IL-17 polymorphisms were 
associated with an essential proinflammatory 
cytokine that evokes cytokine and chemokine 
secretion through different cell types, such as 
mesenchymal cells and myeloid cells, to recruit 
monocytes and neutrophils into the inflamma-
tory microenvironment [18]. Furthermore, IL-17 
promotes the expression of antimicrobial pep-
tides and facilitates host defense mechanism 
against infections [19, 20]. 

Previous studies have reported that IL-17 gene 
was associated with different kinds of diseas-
es, such as cancers, stroke and carotid athero-
sclerosis [11, 21-24]. Hu et al. suggested that 
the increase in IL-17A-producing cells and 
decrease in Treg cells might contribute to the 
pathogenesis of ischemic stroke [21]. Abbas et 
al. have shown an association between IL-17 
gene polymorphisms and development of 
carotid atherosclerosis [22]. Wang et al. con-
ducted a meta-analysis with nine case-control 
studies, and they reported that IL-17A and 
IL-17F genotypes were associated with increa- 
sed risk of cancer, especially for gastric cancer 
[23]. Erbel et al. have indicated that IL-17A pre-
vents atherosclerotic lesion progression and 
induces plaque stabilization in advanced 
lesions in mice [24]. Vargas-Alarcón et al. sug-
gest that IL-17A haplotypes are involved in the 
risk of developing premature CAD and cardio-

vascular risk factors in Mexican individuals 
[11].

For the correlation between IL-17 gene poly-
morphisms and development of CAD, only three 
studies have reported their association [11-13]. 
Vargas-Alarcón et al. have suggested that 
IL-17A polymorphisms contribute to the devel-
opment of CAD [11]. Zhang et al. conducted a 
case-control study with 1031 CAD patients and 
935 control subjects, and they have reported 
that IL-17A rs8193037 G allele is associated 
with increased expression of IL-17A and corre-
lated with risk of CAD in a Chinese population 
[12]. Pei et al. have conducted a case-control 
study with 513 unrelated myocardial infarction 
and 477 controls in a Chinese population, and 
they have indicated that IL-17F His161Arg 
(rs763780) is unlikely to be a major contributor 
to the development of myocardial infarction 
[13]. However, our study found that IL-17F 
rs763780T>C polymorphism was associated 
with an increased risk of CAD. The discrepan-
cies between studies may be caused by differ-
ent ethnicities, selection of patients and con-
trols and sample size. Further studies with 
large sample size are greatly needed to confirm 
the findings of our study.

In our study, we suggest that IL-17F rs763- 
780T>C polymorphism could influence the 
development of CAD in a Chinese population. 
Future studies with larger sample sizes may 
help elucidate the impact of IL-17 gene poly-
morphisms on the risk of CAD.
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