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Abstract: We aimed to evaluate the role of genetic polymorphisms in IL-1β, IL-8 and IL-10 in the risk of coronary 
artery disease (CAD). We identified 325 patients with CAD and 342 control subjects without CAD between January 
2013 and December 2014. Genotyping of IL-1β +3954 C/T, IL-1β -511 C/T, IL-8-251T/A, IL-10-1082A/G and IL-10-
819C/T was performed in a 384-well plate format on the Sequenom MassARRAY platform (Sequenom, San Diego, 
USA). By Multivariate logistic regression analysis, the GG and AG+GG genotypes of IL-10-1082A/G were significantly 
associated with an increased risk of CAD. The ORs (95% CI) for GG and AG+GG genotypes were 2.12 (1.32-3.43) 
and 1.56 (1.14-2.14), respectively. Patients carrying the AG+GG genotype of IL-10-1082A/G was associated with 
an increased risk of CAD in those with hypertension, diabetes mellitus and smokers, and the ORs (95% CI) were 
1.41 (0.93-2.14), 7.13 (2.28-23.56) and 2.12 (1.17-3.89), respectively. Our study found that IL-10-1082A/G poly-
morphism is associated with an increased risk of CAD, especially in hypertension, diabetes mellitus and smokers.
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Introduction

Cardiovascular disease is one of the major 
causes of death worldwide, including China, 
and coronary artery disease (CAD) is the com-
mon heart disease for atherosclerosis [1, 2]. It 
is well known that CAD is caused by multiple 
factors, including genetic factors and environ-
mental factors and their interactions [2, 3]. The 
main environmental factors for CAD included 
hypertension, hypercholesterolemia, diabetes, 
obesity and smoking as well as drinking [4]. 
However, the traditional factors cannot well 
predict the CAD, and thus genetic factors may 
contribute to the underlying pathogenesis of 
CAD [5-9].

Inflammatory mechanism contributes to the 
process of CAD, and cytokines are the main 
mediators for the inflammatory response. 
Inflammation plays a critical role in the inflam-
matory response, immune regulation and 
development of CAD through promotion of ath-
erosclerosis [10]. Several previous epidemiolo-
gy studies have showed that polymorphisms of 
several functional interleukin genes, such as 

IL-1β, IL-6, IL-10, IL-17 and IL-18, are genetically 
correlated with the pathogenesis of CAD [5-9, 
11].

Identification of novel genetic variants for 
screening early risk of CAD has potentially 
important clinical implications, such as identify-
ing high-risk individuals and adapting therapeu-
tic management to the individual’s genetic 
make-up. Polymorphisms in functional interleu-
kin factors could influence the plasma levels 
and biological activity of the corresponding pro-
teins. Therefore, we conducted this case-con-
trol study to investigate the genetic role of IL-1β, 
IL-8 and IL-10 in the pathogenesis of CAD in a 
Chinese population.

Methods and materials

Subjects

A hospital-based case-control study was con-
ducted. 325 patients with CAD were included in 
this study between January 2013 and December 
2014. The criterion for enrolment of CAD case 
were ≥70% stenosis of one major coronary 
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artery, or ≥50% stenosis of the left main coro-
nary artery, as identified by coronary angiogra-
phy. Individuals who had experienced myocar-
dial spasms or a myocardial bridge, autoimmune 
disease, congenital heart disease, childhood 
hypertension, type 1 diabetes mellitus, severe 
kidney or liver disease and malignancy were 
excluded from our study.

342 control subjects were collected from sub-
jects who sought a health examination in the 
physical examination center of our hospital dur-
ing the same period. The control subjects who 

had a history of CAD or arteriosclerotic lesions 
by angiography were excluded from this study. 

The demographic and clinical characteristics of 
all the patients and controls were collected 
using a structured questionnaire and medical 
records. The disease status of hypertension 
and diabetes mellitus, total cholesterol (TC), 
low-density lipoprotein cholesterol (LDL-c), 
high-density lipoprotein cholesterol (HDL-c) and 
triglyceride (TG) were measured according 
guideline and collected from medical records. 
Data on sex, age, smoking and drinking habits, 

Figure 1. Spectra for three genotypes of IL-10-1082A/G polymorphism of an anonymous DNA samples: A for AA, B 
for AG, and C for GG.
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diabetes and hypertension were obtained from 
self-designed questionnaire. This study was 
approved by the ethics committee of the 
Second Hospital of Chongqing Medical Uni- 
versity.

Genetic analysis

The patients and control subjects provided a 5 
mL peripheral venous blood sample after par-
ticipating in our study. Genomic DNA was iso-
lated from peripheral blood using a TIANamp 
Blood DNA kit (Tiangen Biotech Co., Ltd., 
Beijing, China). Genotyping of IL-1β +3954 C/T, 
IL-1β -511 C/T, IL-8-251T/A, IL-10-1082A/G and 
IL-10-819C/T was performed in a 384-well 
plate format on the Sequenom MassARRAY 
platform (Sequenom, San Diego, USA). The 
primers and probes for IL-1β +3954 C/T, IL-1β 
-511 C/T, IL-8-251T/A, IL-10-1082A/G and 
IL-10-819C/T were designed using Assay 
Design 3.1 software (Sequenom Inc., San 
Diego, CA, USA). The primers for IL-1β +3954 
C/T were 5’-GCCTGCCCTTCTGATTTTATACC-3’ 
and 5’-CATCGTGCACATAAGCCTCGTTA-3’; for 
IL-1β -511 C/T, the primers were 5’-TTGAG- 

GGTGTGGGTCTCTACCT-3’ and 5’-AGGAGCCTG- 
AACCCTGCATAC-3’; for IL-8-251T/A, the primers 
were 5’-TAAAATACTGAAGCTCCACAATTTGG-3’ 
and 5’-ATCTTGTTCTAACACCTGCCACTCT-3’; for 
IL-10-1082A/G, the primers were 5’-GATAGG- 
AGGTCCCTTACTTTCCTCTTA-3’ and 5’-CACACA- 
CAAATCCAAGACAACACTAC-3’; for IL-10-819C/T, 
5’-ATGGTGTACAGTAGGGTGAG-3’ and 5’-TTTCC- 
ACCTCTTCAGCTGTC-3’. Briefly PCR was per-
formed in a final volume of 5 μL reaction solu-
tion with 50 ng genomic DNA template using, 
GeneAmp® PCR System 9700 with Dual 384-
Well Sample Block Module (Applied Biosystems, 
Carlsbad, USA). The MassARRAY Analyzer 
Compact with ACQUAIRE Module (Sequenom) 
acquired spectra from the SpectroCHIP, and 
spectral data were automatically processed 
and saved to the MassARRAY database (Figure 
1).

Statistical analysis

Continuous variables were expressed as the 
mean ± standard deviation (SD), and categori-
cal variables were expressed as frequencies 
and percentage (%). Student’s t-test or X2-test 

Table 1. Demographic and clinical characteristics of included CAD patients and control subjects
CAD cases N=325 % Controls N=342 % χ2 test or t test P value

Age
    <55 147 45.23 165 48.25 
    ≥55 178 54.77 177 51.75 0.61 0.44
Sex
    Male 194 59.69 194 56.73 
    Female 131 40.31 148 43.27 0.60 0.43
Hypertension
    No 161 49.54 254 74.27 
    Yes 164 50.46 88 25.73 43.36 <0.05
Diabetes mellitus
    No 267 82.15 316 92.40 
    Yes 58 17.85 26 7.60 15.89 <0.05
Tobacco smoking
    Current or ever 73 22.46 185 54.09 
    Never 252 77.54 157 45.91 70.30 <0.05
Alcohol drinking
    Current or ever 123 37.85 114 33.33 
    Never 202 62.15 228 66.67 1.48 0.22
TC 192.6±37.6 168.7±25.5 9.65 <0.05
LDL-c 110.5±26.3 91.8±12.6 11.80 <0.05
HDL-c 36.2±7.4 44.6±8.3 13.77 <0.05
TG 138.6±45.7 114.2±23.4 8.74 <0.05
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819C/T polymorphisms and risk of CAD

Genotype distributions of IL-1β +3954 C/T, 
IL-1β -511 C/T, IL-8-251T/A, IL-10-1082A/G and 
IL-10-819C/T are shown in Table 2. Genotype 
distributions of IL-1β -511 C/T, IL-8-251T/A and 
IL-10-819C/T in control subjects were in Hardy-
Weinberg equilibrium, however the genotype 
distribution of IL-1β +3954 C/T and IL-10-
1082A/G was not. We found that the frequen-
cies of the GG and AG+GG genotypes of IL-10-
1082A/G were significantly higher in CAD cases 
than them in controls. By Multivariate logistic 
regression analysis, the GG and AG+GG geno-
types of IL-10-1082A/G were associated with 
an increased risk of CAD. The ORs (95% CI) for 
GG and AG+GG genotypes were 2.12 (1.32-

was used to compare continuous variables and 
categorical variables between case and control 
groups. The Hardy-Weinberg equilibrium (HWE) 
for IL-1β +3954 C/T, IL-1β -511 C/T, IL-8-251T/A, 
IL-10-1082A/G and IL-10-819C/T in controls 
was tested by Fisher’s exact test. A multivariate 
logistic model was performed to analyze the 
association between IL-1β +3954 C/T, IL-1β 
-511 C/T, IL-8-251T/A, IL-10-1082A/G and 
IL-10-819C/T gene polymorphisms and risk of 
CAD, and the results were expressed by odds 
ratios (OR) and its corresponding 95% confi-
dence intervals (CIs). Homozygotes of the most 
frequent genotype were used to be reference 
group of all genes. All statistical analyses were 
performed using SPSS 18.0 software (SPSS, 
Chicago, IL, USA). A P value equal to or less 

than 0.05 was considered 
as statistically significant.

Results

Characteristics of included 
patients and controls

The demographic and clini-
cal characteristics of study 
subjects are shown in 
Table 1. In this study, the 
mean age of CAD patients 
and controls were 58.7± 
11.4 years and 56.5±10.8 
years, respectively. There 
were 194 males and 131 
females in CAD patients, 
and 194 males and 148 
females in control sub-
jects. Compared with con-
trol subjects, some risk 
factors were found more 
prevalent in CAD patients, 
such as hypertension, dia-
betes mellitus and tobacco 
smoking. Moreover, CAD 
patients were more likely to 
have higher levels of TC, 
LDL-c and TG and lower 
level of HDL-c when com-
pared with the control 
subjects.

Analysis of association be-
tween IL-1β +3954 C/T, IL-
1β -511 C/T, IL-8-251T/A, 
IL-10-1082A/G and IL-10-

Table 2. Genotype distributions of IL-1β +3954 C/T, IL-1β -511 C/T, 
IL-8-251T/A, IL-10-1082A/G and IL-10-819C/T in CAD patients and 
controls and their association with CAD risk

CAD 
cases % Controls %

OR (95% CI)1 
(Multivariate 

analysis)

P 
value

IL-1β +3954 C/T
    CC 217 66.77 244 71.35 1.0 (Ref.) 1
    CT 72 22.15 70 20.47 1.16 (0.78-1.71) 0.45
    TT 36 11.08 28 8.19 1.45 (0.83-2.55) 0.17
    CT+TT 108 33.23 98 28.65 1.24 (0.88-1.75) 0.2
IL-1β -511 C/T
    GG 95 29.23 114 33.33 1.0 (Ref.) 1
    GA 152 46.77 155 45.32 1.18 (0.81-1.70) 0.37
    AA 78 24.00 73 21.35 1.28 (0.82-1.99) 0.24
    GA+AA 230 70.77 228 66.67 1.21 (0.86-1.70) 0.25
IL-8-251T/A
    TT 85 26.15 108 31.58 1.0 (Ref.) 1
    TA 147 45.23 149 43.57 1.25 (0.86-1.84) 0.22
    AA 93 28.62 85 24.85 1.39 (0.90-2.14) 0.11
    TA+AA 240 73.85 234 68.42 1.30 (0.92-1.85) 0.12
IL-10-1082A/G
    AA 138 42.46 183 53.51 1.0 (Ref.) 1
    AG 123 37.85 119 34.80 1.37 (0.97-1.94) 0.06
    GG 64 19.69 40 11.70 2.12 (1.32-3.43) 0.001
    AG+GG 187 57.54 159 46.49 1.56 (1.14-2.14) 0.004
IL-10-819C/T
    CC 115 35.38 135 39.47 1.0 (Ref.) 1
    CT 144 44.31 143 41.81 1.18 (0.83-1.68) 0.33
    TT 66 20.31 64 18.71 1.21 (0.77-1.89) 0.38
    CT+TT 210 64.62 207 60.53 1.19 (0.86-1.65) 0.28
1Adjusted for sex, age, hypertension, diabetes, tobacco smoking and alcohol drinking.
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phisms of cytokines in the development of CAD 
[15-19], but previous case-control studies on 
the association between cytokines genes and 
CAD risk have shown conflicting results. Our 
study showed an association between IL-10-
1082A/G polymorphism and risk of CAD in a 
multivariate analysis, even after adjusting con-
founding variables.

IL-10 is located at chromosome 1q31-32, and 
IL-10-1082G/A, -819C/T and -592C/A are three 
key gene locus mutations in the upstream of 
the transcription start site [20, 21]. Previous 
cytology experimental or epidemiological stud-
ies have reported that IL-10 production can be 
regulated by genes [21-24], but the results are 
controversial. Turner et al. conducted an experi-
mental study to investigate the polymorphism 
in the interleukin-10 gene promoter, and found 
that GG genotype of IL-10-1082G/A could down 
regulation of its expression [21]. In another 
experimental study, Eskdale et al. reported that 
the secreting IL-10 can vary in individuals 
according to the genetic composition of the 
IL-10 locus [24]. In epidemiologic study, Lio et 
al. reported that the AA genotype of IL-10-
1082G/A was correlated with reduced produc-

3.43) and 1.56 (1.14-2.14), respectively. 
However, we did not find significant association 
of IL-1β +3954 C/T, IL-1β -511 C/T, IL-8-251T/A 
and IL-10-819C/T polymorphisms with the risk 
of CAD.

Interaction between IL-10-1082A/G polymor-
phism and demographic and clinical charac-
teristics

By interaction analysis, we found patients car-
rying the AG+GG genotype of IL-10-1082A/G 
were associated with an increased risk of CAD 
in those with hypertension, diabetes mellitus 
and smokers, and the ORs (95% CI) were 1.41 
(0.93-2.14), 7.13 (2.28-23.56) and 2.12 (1.17-
3.89), respectively (Table 3). A significant inter-
action was found between the AG+GG geno-
type of IL-10-1082A/G and hypertension, 
diabetes mellitus and smoking in the CAD risk. 
However, we did not find significant interaction 
between IL-10-1082A/G polymorphism and 
age, sex and alcohol drinking. Moreover, we did 
not find significant association between IL-10-
1082A/G polymorphism and TC, LDL-c, HDL-c 
and TG in CAD risk.

Discussion

It is well known that cyto-
kines are modulators for 
immune responses, and the 
balance between proinflam-
matory and anti-inflamma-
tory stimuli has a critical 
role in the development of 
atherosclerosis. It is report-
ed that locally higher secre-
tion and concentrations of 
proinflammatory cytokines 
can cause severely damag-
es in the epithelium of blood 
vessels and surrounding  
tissues, and cytokines from 
lymphocytes with the in- 
flamed site can induce 
more damages [12]. There- 
fore, genetic polymorphis- 
ms of the function cyto-
kines are associated with 
increased risk of vascular 
lesions [13, 14]. Previous 
studies have reported the 
role of promoter polymor-

Table 3. Interaction between IL-10-1082A/G polymorphism and clini-
cal characteristics in CAD risk

Variables
Cases Controls OR (95% CI) 

(Multivariate 
analysis)

P value
AA AG+GG AA AG+GG

Age
    <55 65 90 82 75 1.51 (0.94-2.43) 0.07
    ≥55 73 97 105 80 1.65 (0.96-2.61) 0.06
Sex
    Male 83 102 111 92 1.47 (0.97-2.26) 0.06
    Female 55 85 76 63 1.76 (0.95-2.66) 0.08
Hypertension
    No 73 137 88 117 1.41 (0.93-2.14) 0.09
    Yes 65 50 99 38 2.01 (1.16-3.59) <0.05
Diabetes mellitus
    No 122 168 145 148 1.36 (0.95-1.90) 0.07
    Yes 16 19 42 7 7.13 (2.28-23.56) <0.05
Smoking status
    Current or ever 25 97 48 88 2.12 (1.17-3.89) <0.05
    Never 113 90 139 67 1.52 (0.96-2.40) 0.08
Drinking status
    Current or ever 46 59 77 55 1.72 (0.96-3.02) 0.09
    Never 92 128 110 100 1.42 (0.91-2.11) 0.10
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tion of IL-10-1082G/A and reduced risk of coro-
nary heart disease [23]. However, Koch et al. 
found that IL-10 gene polymorphisms were not 
associated with an increased risk of CAD or 
myocardial infarction in angiographically exam-
ined patients [22]. In a recent meta-analysis 
with 16 case-control studies (7779 cases and 
7271 controls), the AA genotype of interleu-
kin-10-1082 was associated with an increased 
risk of atherosclerosis, and the AA genotype 
was associated with susceptible to coronary 
artery disease and stroke [19]. The discrepancy 
of results in previous studies may be caused by 
differences in populations, study design and 
sample size.

Our study also suggested that IL-10-1082A/G 
polymorphism had interaction with hyperten-
sion, diabetes mellitus and smoking in the risk 
of CAD. Tobacco smoking has an important role 
in the pathology of vascular systems, and previ-
ous studies have reported direct effects 
between tobacco smoking and cardiac remod-
eling and function [25, 26]. Tobacco smoking 
can induce left atrium and ventricle enlarge-
ment, myocyte hypertrophy and systolic dys-
function [27, 28]. Moreover, previous studies 
reported that IL-10-1082A/G polymorphism 
could influence the risk of diabetes and hyper-
tension [29, 30]. 

Two limitations should be considered in the 
present study. First, the patients and controls 
were enrolled from one hospital, which may not 
be representative of the general population. 
Moreover, genetic distributions of IL-1β +3954 
C/T and IL-10-1082A/G were not in Hardy-
Weinberg equilibrium, which indicates that 
selection bias may exist in our study. Second, 
the sample size in our study is relatively small, 
especially in the case subjects, which may limit 
the statistical power to detect differences 
between the patients and controls. Therefore, 
further studies using a large sample size are 
greatly required to verify the association 
between IL-1β, IL-8 and IL-10 polymorphisms 
and the risk of CAD.

In conclusion, our study suggests that IL-10-
1082A/G polymorphism has association with 
an increased risk of CAD, especially in hyper-
tension, diabetes mellitus and smokers. Further 
well designed and large sample size studies are 
greatly required to demonstrate the role of 
IL-1β, IL-8 and IL-10 polymorphisms in the risk 
of CAD.
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