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Abstract: We have conducted a case-control study in a Chinese population, and investigate the role of two common 
promoter genomic variants in IL-6 (-174G/C and -572G/C) in the development of CAD in a Chinese population. A 
hospital-based case-control study was taken. A total of 275 patients with CAD and 286 control subjects were se-
lected between January 2012 and December 2014. The genotyping of IL-6 -174G/C and -572G/C were performed 
by polymerase chain reaction (PCR) coupled with restriction fragment length polymorphism (RFLP). Using chi-square 
test, a significant difference was found in IL-6 -174G/C genotype distributions between patients with CAD and con-
trol subjects (χ2=16.80, P<0.001). Using unconditional logistic regression analysis, we found that the CC genotype 
of IL-6 -174G/C was associated with an increased risk of CAD when compared with the GG genotype (OR=3.43, 
95% CI=1.79-6.86; P<0.001). Moreover, the IL-6 -174G/C polymorphism was correlated with development of CAD in 
dominant (OR=1.82, 95% CI=1.23-2.70; P=0.002) and recessive models (OR=3.26, 95% CI=1.71-6.48; P<0.001). 
However, we found that IL-6 -572G/C polymorphism was not associated with an elevated increased risk of CAD in 
codominant, dominant and recessive models. In conclusion, we suggest that IL-6 -174G/C is associated with the 
development of CAD in codominant, dominant, and recessive models. Further studies with large sample size are 
greatly needed to confirm the findings of our study.
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Introduction

Coronary heart disease is also called coronary 
artery disease (CAD), and this disease is the 
most common and malignant cardiovascular 
disease worldwide, including China [1, 2]. CAD 
is associated with high mortality and morbidity 
worldwide [2]. CAD is be distinguished by occlu-
sive epicardial coronary artery stenosis, and 
this disease consequences such as myocardial 
infarction [3]. CAD is caused by a complex and 
multifactor process, hypertension, hypercho-
lesterolemia, diabetes, obesity, tobacco smok-
ing, alcohol drinking, total cholesterol and LDL 
cholesterol [4]. However, not all individuals who 
expose to the same risk factors of CAD would 
develop CAD, which suggested that the inher-
ent factors may contribute to the underlying 
pathogenesis of CAD [5].

The process of CAD can contribute to inflamma-
tory mechanism, and cytokines are the main 
mediators for the inflammatory response. 

Inflammation plays a critical role in the inflam-
matory response, immune regulation and devel-
opment of CAD through the promotion of ath-
erosclerosis [6]. Interleukin 6 (IL-6) is an 
important member of pro-inflammatory cytoine, 
and it plays an important role in up-regulating 
the synthesis of the acute-phase proteins [7, 8]. 
Previous study has reported that expression of 
IL-6 could predict the risk of cardiovascular dis-
ease [8]. We have conducted a case-control 
study in a Chinese population, and investigate 
the role of two common promoter genomic vari-
ants in IL-6 (-174G/C and -572G/C) in the devel-
opment of CAD in a Chinese population.

Material and methods

Patients

A hospital-based case-control study was taken. 
A total of 275 patients with CAD were selected 
from our hospital between January 2012 and 
December 2014. The CAD patients were diag-

http://


IL-6 polymorphisms and CAD risk

283 Int J Clin Exp Pathol 2016;9(1):282-287

nosed by coronary angiography, and the CAD 
was defined as ≥70% stenosis of one major 
coronary artery, or ≥50% stenosis of the left 
main coronary artery. The exclusion criteria 
were patients who received myocardial spasms 
or a myocardial bridge, and suffered from auto-
immune disease, congenital heart disease, 
childhood hypertension, type 1 diabetes melli-
tus, severe kidney and liver disease as well as 
malignancy.

286 controls were randomly selected from indi-
viduals who came to receive a health check-up 
in the physical examination center of our hospi-
tal. The controls were confirmed to be free of 
arterosclerotic lesions confirmed by angiogra-
phy, and free of a history of CAD. 

The social-demographic and clinical character-
istics of patients with CAD and controls were 
collected by a structured questionnaire or med-
ical records. The clinical information from medi-
cal records included hypertension, diabetes 
mellitus, total cholesterol (TC), low-density lipo-
protein cholesterol (LDL-c) and high-density 
lipoprotein cholesterol (HDL-c) as well as triglyc-
eride (TG). The demographic information from a 
self-designed questionnaires included sex, 
age, tobacco smoking, alcohol drinking, diabe-
tes and hypertension. The study was carried 
out with the permission of the Institutional 
Review Board of our hospital. Written informed 
consents were obtained from all participants. 
Ethical approval for this study conformed to the 
standards of the Declaration of Helsinki.

Table 1. Primers and restriction enzymes for IL-6 -174G/C and -572G/C polymorphisms

Gene polymorphism SNP Primers Length of digested 
fragment Restriction enzyme

IL-6 -174G/C rs1800795 5’-GGAGTCACACACTCCACCT-3’ 229 bp hsp92II
5’-CTGATTGGAAACCTTATTAAG-3’

IL-6 -572G/C rs1800796 5’-GAGACGCCTTGAAGTAACTG-3’ 163 bp MbiI
5’-GAGTTTCCTCTGACTCCATCGCA-3’

Table 2. Demographic and clinical characteristics of included cases and control subjects

Variables
CAD patients

%
Controls

% χ2 test or t test P value
N=275 N=286

Mean age, years 61.50±10.53 52.54±10.65 10.02 <0.001
Sex
    Male 188 68.36 156 54.55 
    Female 87 31.64 130 45.45 11.29 0.001
Hypertension
    No 123 44.73 212 74.13 
    Yes 152 55.27 74 25.87 50.37 <0.001
Diabetes mellitus
    No 191 69.45 250 87.41 
    Yes 84 30.55 36 12.59 26.89 <0.001
Alcohol drinking
    Never 153 55.64 173 60.49 
    Current or ever 122 44.36 113 39.51 1.36 0.24
Tobacco smoking
    Never 130 47.27 198 69.23 
    Current or ever 145 52.73 88 30.77 27.84 <0.001
Body Mass Index, kg/m2 25.12±4.20 22.82±3.86 6.76 <0.001
    TC, mg/dL 187.18±38.42 165.48±35.58 6.94 <0.001
    LDL-c, mg/dL 113.56±22.78 102.35±24.72 5.58 <0.001
    HDL-c, mg/dL 38.57±15.32 45.24±13.20 5.53 <0.001
    TG, mg/dL 127.50±35.21 113.35±29.35 5.18 <0.001
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Genetic analysis

All subjects were asked to provide 5 mL periph-
eral venous blood samples before receiving 
cisplatin-based chemotherapy. DNA was 
extracted from peripheral blood samples which 
collected from patients and controls using the 
TIANamp Blood DNA Kit (Tiangen, Beijing, 
China) according to instructions. The genotyp-
ing of IL-6 -174G/C and -572G/C were per-
formed by polymerase chain reaction (PCR) 
coupled with restriction fragment length poly-
morphism (RFLP). The PCR fragments of the 
investigated polymorphisms were subsequent-
ly digested with their specific restriction enzyme 
(Table 1). The PCR reaction conditions were 
began with an initial denaturation at 95°C for 5 
min, followed by 30 cycles of denaturation at 
94°C for 60 s, annealing at 60°C for 60 s, and 
extension at 72°C for 60 s, and a final exten-
sion at 72°C for 10 min. Digestion products 
were separated by electrophoresis on ethidium 
bromide stained agarose gel and visualized 
under UV light.

Statistical analysis

Continuous variables and categorical variables 
were expressed as the mean ± standard devia-
tion (SD) and frequencies (n) and percentages 
(%), respectively. Whether IL-6 -174G/C and 
-572G/C gene polymorphisms confirmed with 
Hardy-Weinberg equilibrium (HWE) was ana-
lyzed by Fisher’s exact test. A multivariate logis-
tic model was performed to analyze the asso-
ciation between IL-6 -174G/C and -572G/C 
polymorphisms and risk of CAD, and the results 
were expressed by odds ratios (OR) and its cor-

responding 95% confidence intervals (CIs). The 
homozygote of the most frequent genotype was 
taken as the reference group of all genes. All 
statistical analyses were performed using 
SPSS 16.0 software (SPSS, Chicago, IL, USA). A 
P value less than 0.05 was considered as sta-
tistically significant.

Results

The demographic and clinical information of 
included patients with CAD and control sub-
jects were shown in Table 2. The mean age of 
CAD patients and controls were 61.50±10.53 
and 52.54±10.65 years, respectively. There 
were 188 (68.36%) males and 87 (31.64%) 
females in CAD patients, and 156 (54.55%) 
males and 130 (45.45%) females in controls. 
Compared with control subjects, some risk fac-
tors were observed significantly more prevalent 
in CAD patients, such as age (χ2=10.02, 
P<0.001), sex (χ2=11.29, P=0.001), hyperten-
sion (χ2=50.37, P<0.001), diabetes mellitus 
(χ2=26.89, P<0.001), tobacco smoking (χ2= 
27.84, P<0.001), body mass indexes (t=6.76, 
P<0.001), TC (t=8.94, P<0.001), LDL-c (t=5.58, 
P<0.001), HDL-c (t=5.53, P<0.001) and TG 
(t=5.18, P<0.001).

The genotype distributions of IL-6 -174G/C and 
-572G/C genes were shown in Table 3. The fre-
quencies of GG, GC and CC genotypes in IL-6 
-174G/C were 183 (66.55%), 50 (18.18%) and 
42 (15.27%) cases in CAD patients, respective-
ly; and were 224 (78.32%), 47 (16.43%) and 15 
(5.24%) cases in the controls, respectively. The 
frequencies of CC, CG and GG genotypes in IL-6 
-572G/C were 114 (41.45%), 134 (48.73%) and 

Table 3. Genotype distributions of IL-6 -174G/C and -572G/C gene polymorphisms between patients 
with CAD and control subjects

IL-6
Patients % Controls % P for HWE

χ2 test P value
Minor allele frequency

N=275 N=286 In cases In controls In database In controls
-174G/C
    GG 183 66.55 224 78.32 
    GC 50 18.18 47 16.43 
    CC 42 15.27 15 5.24 <0.001 <0.001 16.80 <0.001 0.1412 0.1346 
-572 C/G
    CC 114 41.45 129 45.10 
    CG 134 48.73 135 47.20 
    GG 27 9.82 22 7.69 0.17 0.10 1.22 0.54 0.3139 0.3129 
HWE: Hardy-Weinberg equilibrium.
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27 (9.82%) cases in CAD patients, respectively; 
and were 129 (45.10%), 135 (47.20%) and 22 
(7.69%) cases in controls, respectively. By chi-
square test, a significant difference was found 
in IL-6 -174G/C genotype distributions between 
patients with CAD and control subjects 
(χ2=16.80, P<0.001). The genotype distribu-
tions of IL-6 -174G/C in CAD patients and con-
trols were deviated from HWE (Both P values 
for HWE <0.001), while IL-6 -572G/C were not 
(P value for CAD cases =0.17; P value for con-
trols =0.10). The minor allele frequencies of 
IL-6 -174G/C and -572G/C in controls were in 
line with those in NCBI databases.

The association between IL-6 -174G/C and 
-572G/C gene polymorphisms and CAD risk 
were described in Table 4. Using unconditional 
logistic regression analysis, we found that the 
CC genotype of IL-6 -174G/C was associated 
with an increased risk of CAD when compared 
with the GG genotype (OR=3.43, 95% CI=1.79-
6.86; P<0.001). Moreover, the IL-6 -174G/C 
polymorphism was correlated with develop-

ment of CAD in dominant (OR=1.82, 95% 
CI=1.23-2.70; P=0.002) and recessive models 
(OR=3.26, 95% CI=1.71-6.48; P<0.001). 
However, we found that IL-6 -572G/C polymor-
phism were not associated with an elevated 
increased risk of CAD in codominant, dominant 
and recessive models.

Discussion

It is well known that polymorphisms have an 
important role in the regulation of gene expres-
sion, and thus gene polymorphisms contribute 
to the differences between individuals in the 
susceptibility to a disease and its severity. 
Cytokines are modulators for immune respons-
es, and the balance between proinflammatory 
and anti-inflammatory stimuli plays an impor-
tant role in the susceptibility to atherosclerosis. 
Previous study have reported that the locally 
higher secretion and concentrations of proin-
flammatory cytokines are associated with 
severely damages in the epithelium of blood 
vessels and surrounding tissues, and thus cyto-

Table 4. Association between IL-6 -174G/C and -572G/C gene polymorphisms and CAD risk

IL-17
Patients % Controls %

OR (95% CI)1 P value
N=275 N=286

Co-dominant
    -174G/C
    GG 183 66.55 224 78.32 1.0 (Ref.) -
    CG 50 18.18 47 16.43 1.30 (0.82-2.08) 0.24
    CC 42 15.27 15 5.24 3.43 (1.79-6.86) <0.001
Dominant
    GG 183 66.55 224 78.32 1.0 (Ref.) -
    CG+CC 92 33.45 62 21.68 1.82 (1.23-2.70) 0.002
Recessive
    GG+CG 233 84.73 271 94.76 1.0 (Ref.) -
    CC 42 15.27 15 5.24 3.26 (1.71-6.48) <0.001
    -572G/C
Co-dominant
    CC 114 41.45 129 45.10 1.0 (Ref.) -
    GC 134 48.73 135 47.20 1.12 (0.78-1.61) 0.51
    GG 27 9.82 22 7.69 1.39 (0.72-2.71) 0.29
Dominant
    CC 114 41.45 129 45.10 1.0 (Ref.) -
    GC+GG 161 58.55 157 54.90 1.16 (0.82-1.64) 0.38
Recessive
    CC+GC 248 90.18 264 92.31 1.0 (Ref.) -
    GG 27 9.82 22 7.69 1.31 (0.70-2.47) 0.37
1Adjusted for age, sex, hypertension, diabetes mellitus, tobacco smoking, body mass index, TC, LDL-c, HDL-c and TG.
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kines could contribute to the development of 
cardiovascular disease [9, 10]. Previous stud-
ies have reported that genetic polymorphisms 
in functional cytokines are correlated with the 
susceptibility to CAD [11-15]. In our study, we 
found that the CC genotype of IL-6 -174G/C was 
associated with an increased risk of CAD, and 
the IL-6 -174G/C polymorphism was correlated 
with development of CAD in dominant and 
recessive models.

Previous studies have investigate the associa-
tion between IL-6 -174G/C and -572G/C gene 
polymorphisms and development of cardiovas-
cular disease [16-22]. Gaudino et al. indicated 
that IL-6 -174G/C gene polymorphism could 
modulate the inflammatory response to surgery 
and influence the development of atrial arrhyth-
mias after cardiac surgery [16]. Tso et al. con-
ducted a meta-analysis with twelve relevant 
publications, and reported that conflicting 
results regarding the association between 
stroke and IL-6 -174G/C polymorphism [17]. 
Galimudi et al. reported that CC genotype of 
IL-6 -174G/C gene was associated with devel-
opment of coronary artery disease when com-
pared with GG genotype [18]. Hou et al. con-
ducted a meta-analysis with 42 studies 
including 15,145 cases and 21,496 controls, 
and they reported that C allele of IL-6 -174G/C 
was correlated with an increased risk of CAD in 
Caucasians, and the C allele of -572G/C poly-
morphism may decrease the risk of CAD in 
Chinese [19]. Li et al. found that IL-6 -174G/C 
and -572G/C gene polymorphisms were associ-
ated with development of CAD [20]. Song et al. 
found that the CC genotype of IL-6 -174G/C was 
related to the onset of cardiovascular events 
[21]. In our study, we found that the IL-6 -174G/
C polymorphisms were associated with an 
increased risk of CAD in co-dominant, domi-
nant and recessive models. The discrepancy of 
results in previous studies may be caused by 
differences in populations, study design and 
sample size.

Two limitations should be considered in our 
study. First, patients with CAD and control sub-
jects were selected from only one place, and 
thus selection bias may exist in this study. 
However, the genotype distributions of IL-6 
-572G/C were in line with HWE, which suggest-
ed that the sample size could represent the 
general population. Second, the sample size of 

our study is small, which could reduce the sta-
tistical power to find the role of IL-6 -174G/C 
and -572G/C polymorphisms in the risk of CAD.

In conclusion, we suggest that IL-6 -174G/C is 
associated with the development of CAD in 
codominant, dominant, and recessive models. 
Further studies with large sample size are 
greatly needed to confirm the findings of our 
study.
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