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Abstract

The article evaluated the distribution of genotype frequencies of polymorphic loci C-174G gene interleukin-6 in patients with coronary heart disease and obesity by means of examination of 222 patients.
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Introduction. Coronary heart disease (CHD) – one of the most common causes

of mortality in the developed world, which draws the attention to the study of the

pathogenesis of CHD [1].

There are many risk factors of progression of CHD, but still the cause and trigger

mechanisms of acute coronary complications are failed to fully explain. Recently

inflammatory theory of atherosclerosis is widely discussed [2, 3].

The inflammatory theory of atherogenesis is confirmed by the increase of

inflammatory response markers in the blood concentration in patients with CHD – Creactive

protein, neopterin, interleukin-6 (IL-6), fibrinogen and others [4].

Destabilization of atherosclerotic plaques is determined by the high activity of chronic

inflammation. The multifunctional cytokines, stimulating proliferation of T-lymphocytes,

macrophages, endothelial cells is IL-6 [5]. It affects the hematopoietic progenitor cells

and acts as a growth factor and differentiation of B-lymphocytes, hepatocytes and

neurons. The activation of endothelial cells, monocytes and pro-coagulating reactions

occur with IL-6 help. IL-6 modulates immunological processes, inflammation,

proliferation and apoptosis [6].

It is assumed that the concentration of IL-6 is primarily regulated at the level of

transcription and translation. Thus, detection of single nucleotide polymorphisms

(SNP) in the promoter region of the gene IL-6 provide an opportunity to examine some

of its alleles as risk factors for CHD, diabetes and obesity [7]. A recent study showed

an association of polymorphism rs2069840 3-174G with diabetes among residents of Augsburg (Germany) [8], Native Americans and white Spaniards [9].

However, data on the frequency of distribution of genotypes of polymorphic loci

of C-174G gene of IL-6 and its pathogenetic importance in the development of CHD in

patients with obesity we have not found, that led to further research.

The purpose – to assess the frequency of distribution of genotypes of polymorphic loci of C-174G gene of interleukin-6 in patients with coronary heart disease and obesity.

Materials and methods. A comprehensive survey of 222 patients with CHD

and obesity who were treated in the cardiology department of Kharkiv City Clinical

Hospital №27, which is the base of the Department of Internal Medicine №2 and

Clinical Immunology and Allergology of Kharkiv National Medical University of Ministry

of Health of Ukraine is conducted. Comparison group consisted of 115 patients with

coronary artery disease with normal body weight. The control group included 35
healthy individuals. The groups were comparable in age and sex. The study excluded

patients with severe concomitant diseases of the respiratory and digestive systems,

kidneys and those with cancer.

The diagnosis is established in accordance with existing protocols of Ministry of

Health of Ukraine.

Research polymorphic locus of genotypes C-174G gene of IL-6 was performed

by PCR with electrophoretic detection results using reagent kits "SNP-Express"

produced by SPC "Liteh" (Russia). DNA isolation from whole blood was performed

using the reagent "DNA EXPRESS" produced by SPC "Liteh" (Russia) according to

the instructions. The correctness of the frequency of distribution of genotypes was

determined by compliance equilibrium Hardy-Weinberg (pi2 + 2 pipj + pj2 = 1).

According to the Helsinki Declaration, all patients were informed about the clinical trial

and agreed to determine gene polymorphisms investigated.

Statistical data processing was carried out using the package Statistica, version

6.0. To compare the distribution of genotypes and allele frequencies between groups

χ2 Pearson and Fisher were used criteria. To determine the relative risk of diseases

the odds ratio (OR) was calculated. As no association we considered OR = 1; a positive

association – OR>1; as negative allele or genotype association with disease (low risk

of the disease) as OR<1. Trusting interval (TI) is a range of values within which a

probability of 95% there is a predictive value of OR. We considered statisticallysignificant differences at p <0.05.
Results and discussion. The distribution of genotype frequencies of

polymorphic loci of C-174G gene of IL-6 in patients in the control group corresponded

to the expected at Hardy-Weinberg equilibrium (Table 1).

In the control group allele C of polymorphic locus of C-174G gene of IL-6 was

observed in 19 persons, accounting 54.29%, allele G – in 16 (45.71%) and genotype

C/C, C/G and G/G was distributed as: 9 (25.71%), 19 (54.29%) and 7 (20%),

respectively. In patients with CHD allele C was presented in 41 patients (35.65%) and

allele G – in 74 (64.35%), genotype C/C – in 15 (13.04%), genotype C/G – in 54

(46.96%) and genotype G/G – in 46 (40%) patients. Combined course of CHD and

obesity was characterized by appearence of allele C in 62 patients (27.93%), allele G

– in 160 patients (72.07%) and genotype C/C, C/G and G/G – in 24 (10.81%), 67(30.18%) and 131 (59.01%) patients, respectively.
Comparative analysis showed that in patients with CHD allele C and genotype

C/C are less likely to find on 18.64% and 12.67% than in the control group, and the

allele G and genotype G/G – more often on 18.64% and 20% (p<0.05). In patients with

CHD and obesity prevalence of all alleles and genotypes differed significantly from the

distribution in the control group (p<0.05). Thus, the allele C and genotype C/C, C/G

were found less frequently in patients with comorbid course of obesity and CHD

compared with the control group on 26.36%, 14.9% and 24.11% respectively, and

allele G and genotype G/G, on the contrary – more often on 26.36% and 39.01%. More

frequently in patients with CHD and obesity on 19.01% we observed genotype G/G

and less on 16.78% genotype C/G compared with patients with CHD without obesity

(p <0,05).

Table 1

The frequency of alleles and genotypes of polymorphic loci of C-174G gene

of IL-6 in the groups of patients and in the control group
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Note: * – the likelihood of differences between the comparison group and the control group

(p<0,05); # – the likelihood of differences between comparing groups (p<0,05).

Thus, the allele G and genotype G/G of polymorphic locus of C-174G gene of

IL-6 are associated with the development of CHD and obesity.

The presence of allele G and G/G genotype of polymorphic loci of C-174G gene

in patients with CHD with concomitant obesity was associated with the development

of heart failure, respectively (OR = 2.55, 95% TI = [1.72–3.79], χ2 = 22.8, p<0.05) and

(OR = 11.95, 95% TI = [3.41–41.91], χ2 = 22.5; p<0.05), while allele C was associated

with decreased risk of heart failure (OR = 0.39, 95% TI = [0.26–0.58], χ2 = 22.75; p<0.05) (Table 2).
Table 2

The value of allele G, C and the genotype G/G of polymorphic locus of C-174G

gene of IL-6 in the development of heart failure in patients with CHD

and obesity
[image: image2.emf]
Our results are confirmed by other works devoted to the analysis of relationships

of polymorphism of C-174G gene of IL-6 with risk of cardiovascular diseases and its

progression. Thus, in the research of Berezikova KM [10] the role of genotype G/G of

polymorphic locus of C-174G gene of IL-6, as genetic predisposition to the leading

pathogenetic mechanism of ischemic dysfunction and heart failure was established.

This indicates the importance of genotype predictors in the early diagnosis of heart

failure of ischemic genesis. There is evidence on the relationship of polymorphism of

IL-6-174G/C with increased risk of CHD. Men with genotype C/C have higher risk of

CHD than ones with the genotype G/G, accounting for 1.54 (95% TI 1.0–2.23; p =

0.048), and the highest in smokers – 2.66 (95% TI 1.64–4.32) [11]. In addition, there

is evidence of increased levels of IL-6 in 6 hours after coronary artery bypass grafting

in the presence of genotype 572S and 174S [12], an association of polymorphisms of

C-174G gene of IL-6 for genotype C/C and increased frequency of cardio-vascular

complications (revascularization, MI, death; HR – 3.58) in chronic hemodialysis

patients [13]. In another study the relationship between genotype G/G and the

development of atrial fibrillation after surgery on coronary arteries is established [14].

Therefore, it should be noted that the existence of contradictory data in different

populations in the study of genetic determination of heart failure with CHD may be due

not only to existing differences in the selection criteria and protocols of comparing

group of formation, but of great value are the influence of non-genetic factors, national

characteristics and also the multivariable complex mechanisms of congestive heart

failure dependent on a number of molecular-genetic factors, creating conditions for complex pathophysiological gene-gene interactions being the subject of active study

in recent years.

Conclusions. Allele G and genotype G/G of polymorphic locus of C-174G gene of IL-6 are associated with the development of CHD and heart failure.
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