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ABSTRACT
The aim: To examine the association between polymorphisms of the IL-6 gene promoter and HF in patients with CAD and obesity.
Material and methods: 222 patients with coronary artery disease and obesity were identified. Comparison group consisted of 115 patients with coronary artery disease with
normal body weight. The groups were comparable in age and sex. The exclusion group consisted of patients with severe concomitant diseases of the respiratory and digestive
organs, kidneys and people with cancer. One single nucleotide polymorphisms in the interleukin-6 promoter region was analyzed. Odds ratio (OR) and 95 % confident interval
(95 % CI) were calculated.
Results: The combined course of coronary artery disease and obesity was characterized by the detection of allele C in 62 patients (27.93 %), allele G – in 160 patients (72.07 %),
and genotypes CC, CG and GG – at 24 (10.81 %), 67 (30.18 %) and 131 (59.01 %) patients respectively. The results showed that the −174G allele and GG genotype in patients
with coronary artery disease and obesity were associated with heart failure (OR = 2.55, 95% CI = [1.72-3.79], χ2 = 22.8; p<0.05) and (OR = 11.95, 95% CI = [3.41-41.91],
χ2 = 22.5; p<0.05), whereas allele C−174 was associated with a decrease in the risk of heart failure (OR = 0.39, 95% CI = [0.26-0.58 ], χ2 = 22.75, p<0.05).
Conclusions: The obtained results testify that the −174G>C polymorphism in the interleukin-6 gene is significantly associated with increased risk of heart failure in patients
with coronary artery disease and obesity.
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INTRODUCTION

The incidence and prevalence of heart failure (HF) and
its associated mortality is increasing at alarming rates [1].
Despite the progress made in the development of several
new therapies in HF management, the overall 5-year mortality rate for HF remains extremely high at nearly 50 %
[2]. Recent epidemiologic evidence from the Framingham
Heart Study indicates that overweight and obesity are potent indicators and predictors of subsequent clinical HF [1].
Obesity is also an irrespective risk factor for cardiovascular
disease, including coronary artery disease (CAD), and HF
and is associated with an increased risk of morbidity and
mortality [3, 4].
CAD represents a health problem worldwide [5]. Though
CAD’s etiology seems to be multi-factorial and intricate,
the most main etiological factor is the atherosclerosis.
Atherosclerosis is an inflammatory disease associated
with specific pathophysiological reactions in large- and
medium-sized arteries [6]. Inflammation plays a central
role in the formation of atherosclerosis, and can also be
considered a risk factor. In the process of inflammation
atherosclerosis involves many humoral factors – interleukins (IL), interferons (IFN), tumor necrosis factors (TNF),
colony stimulating factors (CSF). [7]. Furthermore, many

modern studies have established links between levels of
inflammatory cytokines and atherosclerotic lesions [8].
Interleukin-6 (IL-6) is a glycoprotein that is a multifunctional cytokine that coordinates immune and acute
phase inflammatory responses, as well as oncogenesis and
hemopoiesis. Produced by cells of the immune system as
well as cells that have no direct relationship to the immune
system: fibroblasts, keratinocytes, chondrocytes, stromal
cells of endometrium, Leydig cells in the testis, vascular
smooth muscle cells and endothelial cells and synovial. [9].
Some studies have reported that IL-6 has a wide range of
biological activity and acts on different cell types. Moreover,
IL-6 is a predictor of endothelial activation and dysfunction. Epidemiological data have demonstrated that IL-6 is
associated with cardiovascular diseases. Last studies have
also revealed the association between IL-6 plasma levels
and pathology of cardiovascular system [10]. Some scientists have found correlations between concentration of IL-6
and myocardial infarct in apparently healthy patients [11].
However, despite such mechanistic data, the association
of raised IL-6 levels with CAD and HF is not a proof of
cause. Indeed, coronary lesions may be proinflammatory,
causing (rather than being caused by) the elevation of IL-6
levels. One way to clarify the issue of causation is to use
a genetic approach. The association of a functional IL-6
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Table 1. Distribution of IL-6 genotypes
n, %
GG

GC

CC

Case

131 (59.01 %)

67 (30.18 %)

24 (10.81 %)

Controls

7 (20 %)

19 (54.29 %)

9 (25.71 %)

Value
p<0.05

Table 2. IL-6 genotypes and their association with HF
OR (95 % CІ)
The −174G allele
The C−174 allele
The GG genotype

polymorphism with CAD would suggest a causal, rather
than passive, association of the cytokine and disease. Thus,
it is of some importance to identify polymorphic variants
of the IL-6 gene that are functional in vivo in humans
and that might thus prove to be useful investigative tools.
Recent experimental work has identified the presence
of 4 genetic polymorphisms in the IL-6 gene promoter:
−597G>A, −572G>C, and −174G>C, and a fourth locus
(position −373), which constitutes a tract of adenine and
thymidine residues (the AnTn tract) in varying numbers
[12]. IL-6 promoter polymorphisms have been associated
with susceptibility to CAD and HF, but with conflicting
results in different populations.

THE AIM

The aim of the present study was to examine the association
between polymorphisms of the IL-6 gene promoter and
HF in patients with CAD and obesity.

MATERIALS AND METHODS
SUBJECT RECRUITMENT

Between 2014 and 2016, eligible people were identified
and recruited from the electoral roll, and invited to attend a screening clinic close to their home. On arrival at
the clinic, the trial was explained to each participant and
written consent was obtained. A risk factor questionnaire
covering aspects of medical history and lifestyle relevant
to CVD was completed. Height, weight, girth at hips and
waist, and blood pressure were measured. 222 patients with
CAD and obesity were identified. In the comparison group
were included 115 patients with coronary artery disease
with normal body weight. The control group consisted of
35 healthy individuals. The groups were comparable in age
and sex. The exclusion group consisted of patients with
severe concomitant diseases of the respiratory and digestive
organs, kidneys and people with cancer.
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2.55(1.72–3.79)
χ2=22.8; р<0.05
0.39(0.26–0.58)
χ2=22.75; р<0.05
11.95(3.41–41.91)
χ2=22.5; р<0.05

DNA EXTRACTION AND GENOTYPING

Genomic DNA was extracted from EDTA anti-coagulated
whole blood using a standard Triton X-100 procedure. The
DNA was resuspended in TE buffer and quantified using either ultraviolet spectrophotometric methods or NanoDrop
ND-1000 (NanoDrop Technologies). One single nucleotide polymoprhisms (SNPs) in the IL-6 promoter region
was analysed. IL-6-174G>C (rs1800795) genotypes were
determined using fluorescent Polymerase Chain Reaction
(PCR) with electrophoretic detection results using reagent
kits «SNP-Express” produced by SPC “Liteh” (Russia).

STATISTICAL METHODS

All loci were tested for deviations from Hardy-Weinberg
equilibrium by means of a standard chi-squared test and
significant deviations (p<0.05) were excluded from all
subsequent analyses. Odds ratio (OR) and 95 % confident
interval (95 % CI) were calculated.

RESULTS AND DISCUSSION

In the control group allele C of the polymorphic locus
C-174G the IL-6 gene was found in 47 individuals, which was
67.14 %, allele G was 23 (32.86 %), and genotypes CC, CG
and GG were distributed as follows: 9 (25.71 %), 19 (54.29 %)
and 7 (20 %) respectively. The combined course of CAD and
obesity was characterized by the detection of allele C in 158
patients (35.59 %), allele G – in 286 patients (64.41 %), and
genotypes CC, CG and GG – at 24 (10.81 %), 67 (30.18 %)
and 131 (59.01 %) patients respectively (Table I).
The frequency of detection of all alleles and genotypes was
significantly different from the distribution in the control group
in patients with CAD and obesity (p<0.05). Thus, allele C and
genotypes СС, СG were less commonly found in patients with
a comorbidity of CAD and obesity compared with the control
group at 31.55 % and 14.9 %, 24.11 % respectively, and the allele
G and genotype GG, on the contrary, more often on 31.55 %
and 39.01 %. Most likely, in patients with CAD and obesity,
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genotype GG and less than 19.01 % genotype CG were found in
19.01 % compared to patients with CAD without obesity (p<0.05).
The results showed that the −174G allele and GG genotype
in patients with CAD and obesity were associated with HF
(OR = 2.55, 95% CI = [1.72-3.79], χ2 = 22.8; p<0.05) and (OR =
11.95, 95% CI = [3.41-41.91], χ2 = 22.5; p<0.05), whereas allele
C−174 was associated with a decrease in the risk of HF (OR
= 0.39, 95% CI = [0.26-0.58 ], χ2 = 22.75, p<0.05) (Table II).
The present study showed the association between polymorphism of the IL-6 gene (-174G>C) and HF in patients
with CAD and obesity.
Several studies have reported an association between the
IL-6 gene (-174G>C) polymorphism and CAD, HF [13, 14].
However, other studies have reported no such relation [15–18].
Our study had some limitations. First, our study has a
relatively small sample size of selected patients. Secondly, it
is a cross-sectional study. Further large, multicenter follow
up studies are needed to confirm this relation.

CONCLUSIONS

In conclusion, the present study provides evidence that the
−174G>C polymorphism in the IL-6 gene is significantly
associated with increased risk of HF in patients with CAD
and obesity. A significant associations were found between
the −174G>C polymorphism in the IL-6 gene and HF risk,
especially in patients with CAD and obesity. Furthermore,
well-designed large population studies are needed to investigate the relation of these polymorphisms and HF.
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