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ABSTRACT: Background: Cardiovascular diseases (CVD) have currently secured a leading position in the 

structure of morbidity and mortality in the world. Aim of the study was to investigate the frequency of 

polymorphic alleles and genotypes of the TNF-α rs1800630 gene promoter and 174 G/C polymorphism of the 

IL6 gene in the blood of healthy individuals and patients with coronary artery disease (CAD) in Uzbek 

population. 

Methods: 53 patients with CAD and angina pectoris II-III functional classes were enrolled in this study. All 

laboratory, instrumental and genetic analysis were obtained and all statistical analysis performed by 

STATISTICA 10 software and data were expressed as mean (±SD).  

Results: It was found that carriers of the mutant and heterozygous genotypes AA and CA were 7.5% (n=4), 

healthy СС genotype predominated (85%, n=45). There were no differences in the group of patients with CAD 

and healthy subjects when analyzing the C-863-A polymorphism of the TNFα gene. When analyzing the 

genotyping of the polymorphism (174 G/C) of the IL-6 gene in the group of patients with CAD, carriers of the 

mutant CC genotype were 9% (n=17), the prevalence of the heterozygous genotype GС (51%, n=27), and 

carriers of the wild GG genotype were detected in 32% (n=17). Distribution of genotypes in patients with CAD 

revealed that the GG genotype significantly decreased in patients with CAD relative to healthy individuals.  

Conclusion: The identification of molecular markers of systemic inflammation can be used to assess a 

personalized prognosis of the development and progression of coronary artery disease. 
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I. INTRODUCTION 

Cardiovascular diseases (CVD) have currently secured a leading position in the structure of morbidity and 

mortality, and they account for 59.3% of the total mortality rate in Uzbekistan [1]. Chronic heart failure (CHF) 

dramatically worsens the quality of life of patients, increases the risk of mortality by 4 times, and the mortality 

rate of patients within 1 year is 15-50%. Despite certain achievements in the diagnosis and treatment of heart 

failure, the prognosis for these patients remains unfavorable [2]. 

Recently, a new concept for the development of heart failure has been proposed, which is based on the paradigm 

of systemic inflammation as one of the important independent factors of high cardiovascular risk [3-6]. 

According to this concept, nonspecific activation of macrophages and monocytes, which occurs during severe 

stressful disturbances in microcirculation, is an inducer of the synthesis of pro-inflammatory cytokines (in 

particular, tumor necrosis factor-α (TNF-α), as well as interleukin-1α (IL-1α), interleukin- 1β (IL-1β), 

interleukin-6 (IL-6), etc.). [7-9] 

In recent years, scientific studies of the mechanisms of initiation and progression of heart failure are aimed at 

assessing the genetic factors of the development of this syndrome [3, 4, 6, 7-9]. This is a promising approach 

due to the fact that a genetic risk is identified and complications of the disease are predicted before the onset of 

clinical manifestations. Given current advances in the study of the pathogenesis of heart failure, we can assume 

the influence of polymorphisms of genes encoding pro-inflammatory cytokines, in particular the cytokines TNF-

α and IL-6, on the development of heart failure [10-12]. 

It is proved that inflammation is an important factor in the initiation and development of atherosclerosis, in 

which pro-inflammatory cytokines are involved. 

One of the pro-inflammatory cytokines involved in inflammation in atherosclerosis and in the destabilization of 

the resulting plaques is TNFα [12-14]. Its concentration increases in serum in patients with both unstable and 
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stable angina pectoris of functional class III-IV [15]. The level of circulating TNFα in the blood is genetically 

regulated. The TNFα gene is located on the 6th chromosome, position 6p 21.1–21.3 within the MHC gene 

cluster between the HLA-B and HLA-DR genes. More than 30 polymorphic gene variants are known (SNPs are 

single nucleotide polymorphisms). The greatest interest of the researchers was caused by the SNPs of the 

promoter region of the gene at positions 238–308 with the replacement of guanine by adenine and -863 with the 

replacement of cytosine by adenine [14]. Brazilian scientists have revealed an increase in the frequency of the 

mutant genotype at position -308 of the TNFα gene [12]. 

In studies of R. Autonicelli et al, an association of -308 A was noted with the development of MI and a high 

level of plasma markers of ischemia and adherence of individuals carrying the -308 AG + AA genotypes to the 

development of MI with Q waves than without Q wave [12]. At that time, there were reports that mortality from 

cardiogenic shock was lower in carriers of the -308 A allelic variant [13]. Australian and English researchers did 

not reveal a predisposition to atherosclerosis when analyzing polymorphism at position - 308 TNFα [16], this 

inconsistency requires new studies. 

The interleukin-6 gene (IL-6) is located on the 7p21 chromosome. This gene encodes the protein interleukin-6, 

which is one of the most active cytokines involved in the implementation of the immune response and 

inflammatory response. 

A large number of works are devoted to the study of the associations of IL-6 gene polymorphisms with the 

development and progression of coronary heart disease. Thus, in studies conducted among people of the Asian 

population, it was found that polymorphisms 174G / C, C572G, SNP rs8034928 and rs11556218 of the IL-6 

gene are statistically significantly associated with an increased risk of coronary artery disease [5, 6]. Scientists 

from Mexico led by Fragoso JM, et al. in 2015, an association of the rs1800796 and rs2069827 polymorphisms 

of the IL-6 gene with the development of coronary artery restenosis in Mexican patients was revealed [9]. With 

respect to the European population, it was proved that the homozygous T / T genotype of the C (-260) T 

polymorphism of the IL-6 gene was more often isolated during the first clinical manifestation of coronary heart 

disease [8]. German scientists led by Dietel B, et al. in 2013 proved the associative relationship of IL-6 

polymorphisms with atherosclerotic vascular lesions [9]. Studies conducted in Latvia revealed 9 haplotypes of 

the IL-6 gene, correlating with chronic occlusion of the coronary arteries [10]. 

It is known that in patients with coronary heart disease (CHD), the level of IL-6 and TNF-α in the blood serum 

increases, which, in turn, modifies the risk of coronary events in the future. Thus, the polymorphic variant 

(863C>A) of TNF-α and 174 G/C IL6 can be considered as risk factors for coronary heart disease and its 

complications. 

The objective of our study was to investigate the frequency of polymorphic alleles and genotypes of the TNF-α 

rs1800630 gene promoter and 174 G / C polymorphism of the IL6 gene in the blood of healthy individuals and 

patients with coronary artery disease of the Uzbek population. 

II. MATERIAL AND METHODS 

The study included 53 patients with coronary artery disease with angina pectoris II-III FC (according to the 

classification of the Canadian Association of Cardiology), complicated by heart failure II - III according to 

NYHA. Among them, men - 41 (77.3%), women -12 (22.6%). The average age was 61.9 ± 5.8 years. 

The diagnosis was verified on the basis of a thorough analysis of clinical data, as well as clinical and 

instrumental studies, including ECG, echocardiography, general clinical and biochemical blood tests. Symptoms 

of chronic heart failure II-III functional class (FC) according to NYHA were identified in accordance with 

national recommendations for the diagnosis and treatment of heart failure [2]. The disease duration was 8.7 ± 

3.56 years. 

The control group consisted of 20 male volunteers, comparable in age and without cardiovascular disease. 

The distribution of patients according to clinical and medical history data is given in table 1. 

Table 1 The distribution of patients according to clinical and anamnestic data 

 

Index 

 

Patients (n-53) 

Age, M±m 61,9±5,8 

Male, (%) 41 (77,3%) 

Female, (%) 12 (22,6%) 

A history of myocardial infarction 37  (69,8%) 

CHF II FC, (%) 31 (58,4%) 

CHF III FC, (%) 22 (41,5%) 

Arterial hypertension, (%) 45 (84,9%) 

 

Exclusion criteria: 
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1) The presence of myocardial infarction in the last 3 months. 

2) The presence of concomitant pathology of the heart - congenital and 

acquired heart defects. 

3) The presence of severe concomitant somatic pathology. 

In all patients, the genotype was determined by the 863C> A polymorphism of the TNF-α gene and the IL6 gene 

polymorphism (174 G / C). 

Venous blood from the ulnar vein of 1 ml volume served as a material for DNA. DNA was isolated from whole 

blood using a set of Diatom ™ DNA Prep 200 reagents (manufactured by IsoGen Laboratory LLC, Moscow, 

Russia). DNA isolation was carried out according to the standard DNA isolation protocol using the Diatom ™ 

DNA Prep 200 reagent kit. 

The polymerase chain reaction was carried out using specific oligonucleotide primers and a set of reagents for 

PCR amplification of GenePak ™ PCRCore DNA. 

All analyses were conducted with the statistical software STATISTICA 10. Data were expressed as percentages, 

mean (±SD) as appropriate.  

III. RESULTS AND DISCUSSION 

The analysis of the genotypes of the studied polymorphisms was carried out by processing PCR products 

containing single nucleotide polymorphism by appropriate restriction enzymes. 

The PCR product was subjected to restriction analysis using the BstBA I enzyme (NPO Sibenzym) at a 

temperature of 37 ° C for 8 hours (Figure 1-3). 
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 When analyzing the genotyping of rs1800630 polymorphism of the TNF-α gene. The presence of one 

fragment weighing 126 bp - suggests that this sample is a carrier of the homozygous (wild) genotype CC, and 

the presence of two fragments weighing = 126/103 bp - a sample carrier of the heterozygous genotype CA, the 

presence of one fragment weighing = 103 bp - a sample carrier of the homozygous (mutant) genotype AA. 

As a result of the genetic analysis among patients with coronary heart disease and healthy volunteers, a 

significant difference was found in the occurrence of polymorphic variants of the studied gene from the control 

group. 

In patients with coronary artery disease, it was found that carriers of the mutant and heterozygous genotypes AA 

and CA were 7.5% (n = 4), a healthy СС genotype predominated (85%, n = 45). In the control group, the 

predominance of carriers of a healthy type was 65%, heterozygous genotypes 35%, and carriers of a mutant 

genotype were absent (Table 2). 

 

Table 2 Frequency distribution of genotypes and alleles of polymorphism (863C>A) of the TNF-α gene in 

patients with coronary artery disease and persons in the control group. 

Genotypes Control Group (n = 20) Patients with coronary heart 

disease (n = 53) 

CC (126 bp), (%) 13(65%) 45 (85%)  

СА(126/103 bp), (%) 7 (35%) 4 (7,5%) 

АА (103 bp), (%) 0  4 (7,5%) 

 

Thus, no differences were found in the group of patients with coronary heart disease relatively healthy when 

analyzing the C-863-A polymorphism of the TNFα gene, which is consistent with studies of the effect of 

polymorphism in this position on the development of atherosclerosis and MI in Europeans [11]. 

The results of the determination of -174 G> C IL-6 using real-time PCR are visualized in graphical form. The 

abscissa axis indicates the number of cycles performed, and the fluorescence intensity of the TaqMan probe is 

indicated on the ordinate axis. 

With early fluorescence on the graph corresponding to the wild allele and with a difference of 2 or more cycles, 

there is no mutation, homozygous wild allele (GG) (Fig. 4). 
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Figure 4. Graphs of the accumulation of PCR products of a DNA sample not containing the -174 G> C 

mutation. An early threshold cycle of Ct amplification of normal (1) and a late threshold cycle of Ct 

amplification for the mutant (2) sequence are observed. 

 

With early fluorescence on the graph corresponding to a mutant allele and with a difference of 2 or more cycles, 

there is a mutation, a homozygous mutant allele (CC) (Fig.5). 

 
Figure 5. Graphs of the accumulation of PCR products in a DNA sample containing a heterozygous 

mutation of 174 G> C. Practically identical threshold Ct cycles of amplification of the normal (1) and 

mutant (2) sequences are observed. 

 

When analyzing the genotyping of the polymorphism (174 G / C) of the IL-6 gene in the group of patients with 

coronary artery disease, it was found that carriers of the mutant CC genotype were 9% (n = 17), the prevalence 

of the heterozygous genotype GС (51%, n = 27), and carriers of the wild GG genotype were detected in 32% (n 

= 17) cases (Table 3). 
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Table 3 The frequency distribution of the genotypes and alleles of polymorphism (174 G / C) of the IL-6 

gene in patients with coronary artery disease and persons in the control group. 

Genotypes Control Group (n = 20) 
Patients with coronary heart 

disease (n = 53) 

GG, (%) 4 (20%) 17 (32%) 

GC, (%) 11 (55%) 27 (51%) 

CC, (%) 0 9 (17%) 

 

Thus, a study of the characteristics of the frequency distribution of genotypes in patients with coronary artery 

disease relative to a group of healthy individuals revealed a significant decrease in the GG genotype in patients 

with coronary artery disease relative to healthy individuals. 

TNF-α is a key mediator of the formation and progression of atherosclerotic vascular lesions and one of the 

main factors of IHD, and the increase in its systemic production is considered as one of the important reasons 

for the destabilization of IHD [16-18]. Plasma concentration of TNF-α is associated with the degree of 

development of early atherosclerosis and correlates with metabolic and cellular changes, which are considered 

important for vascular processes. Increased production of TNF-α is an early and central event in atherogenesis 

[6]. 

Independently conducted studies of the analysis of SNP polymorphism at position -863 revealed a correlation 

with the level of transcriptional activity of the TNF-α gene promoter and, consequently, with the level of 

production of TNF-α [17-19]. Regarding the dependence of the expression level on polymorphism at the –863 

position, the data of different researchers are contradictory [20-25] and probably depend on the population 

characteristics of the studied groups. However, the determination of genetic markers may reflect exposure to an 

assumed risk factor throughout a patient's life better than determining its plasma concentration, the results of 

which may change over time [26]. 

In our control group, the frequencies of alleles and genotypes of the studied polymorphic positions of the TNF-α 

gene correspond to those for Caucasian populations. We did not reveal differences in any of the groups with the 

studied pathologies compared with healthy ones. And when analyzing the C-863-A polymorphism of the TNF-α 

gene, which corresponds to research data on the impact of polymorphism in this position on the development of 

IHD in Europeans [27]. 

Also, one of the cytokines secreted by adipose tissue and having various effects on the regulation of 

inflammatory processes in ischemia is IL-6. IL-6 is a multifunctional cytokine, despite its anti-inflammatory 

effects in chronic inflammation, it has a pro-inflammatory effect. IL-6 produced by adipocytes initiates vascular 

inflammation and triggers the synthesis of CRP by liver cells [8]. The level of IL-6 in serum depends on the 

presence of C174 polymorphism of the IL-6 gene, which affects the expression of this cytokine. 

IV. CONCLUSION 

Thus, our analysis of C-863-A polymorphism of the TNF-α gene and 174 G / C polymorphism of the IL-6 gene 

revealed genetic characteristics that affect the risk of coronary heart disease. In the future, typing of genetic 

markers, including TNF-α and IL-6, will make it possible to more clearly predict the risks of pathology in 

groups of individuals predisposed to the development of cardiovascular diseases and in groups of diagnosed 

coronary heart disease. The identification of molecular markers of systemic inflammation can be used to assess 

a personalized prognosis of the development and progression of coronary artery disease. 
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