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Structural functional parameters of the heart in patients with coronary heart disease with concomitant obesity depending on genotypes of gene of tumor necrosis factor-α (G-308A)

Abstract: The article deals with influence of different genotypes of gene of tumor necrosis factor-α on changes of structure and function of the myocardium in patients with coronary heart disease with concomitant obesity by means of examination of 222 patients.
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Introduction. One of the main causes of formation of chronic cardiac failure in

coronary heart disease is left ventricular remodeling [1]. Left ventricular remodeling

resulting from chronic myocardial ischemia is always accompanied by

immunoinflammatory activation [2]. It has been established that the levels of

proinflammatory cytokines, especially tumor necrosis factor-α (TNF-α), are definitely

decreased in blood plasma of patients with coronary heart disease [3]. Tumor

necrosis factor-α is an important parameter of postischemic systemic and cerebral

immunoinflammatory reactions [4]. It induces expression of adhesive molecules

through glial and endothelial cells, involves blood-brain barrier, enhances neutrophilic

infiltration of the cerebral parenchyma etc. [5].

Taking genetic regulation into account, the level of production of prionflammatory

cytokines significantly depends on mutations located in non-coding parts

of a gene (promoter, intron) that is functional single nucleotide polymorphisms (SNP).

Functional SNP of a gene do not affect structure of a protein but they change velocity

of transcription of template RNA and, thus, influence velocity of protein synthesis.

TNF-α gene is located on the short arm of the sixth chromosome. Several functional

SNPs of this gene are known. Single nucleotide substitution of guanine by adenine in

position 308 (promoter region) of the gene of TNF-α leads to significant changes of

the level of production of TNF-α. Particularly, allel A of gene-308 G/A of TNF-α gene

is associated with definitely decreased levels of TNF-α in the blood of conditionally

healthy people [6] as well as in patients with increased systemic inflammatory response after surgical revascularization of the myocardium [7].
The data concerning connection of SNP-308 G/A of TNF-α gene with indices

of cardiohemodynamics in patients with coronary heart disease with concomitant

obesity were not found by us in literature.

Probably SNP-308 G/A of TNF-α gene is of the factors of more severe clinical

course of coronary heart disease and more intensive postischemic inflammatory

response in patients with obesity.

Purpose. To assess structural functional parameters of the heart in patients

with coronary heart disease with concomitant obesity depending on genotypes of

gene of tumor necrosis factor-α (G-308A).

Materials ad methods. The study encompassed 222 patients with coronary

heart disease (CHD) and obesity who were undergoing treatment at Cardiology

Department of CHPI (Communal Health Protection Institution) Kharkiv Municipal
Clinical Hospital No 27 which is the base health facility of Department of Internal

Medicine No 2, Clinical Immunology and Allergology of Kharkiv National Medical

University of Ministry of Health of Ukraine. Complete physical examination was

provided for all of these patients. The experimental group was made up by 115

patients with CHD whose body weight was within normal limits. The control group

was represented by 35 apparently healthy people. Additionally, the patients with CHD

and obesity were divided into subgroups depending on genotype of TNF-α gene (G-

308A): group 1 was made up by carriers of А/А genotype (n=58), group 2 – by G/А
genotype (n=90), group 3 – G/G genotype (n=74). The groups were compared

according to age and sex. The study did not involve patients with severe comorbidity

of organs of respiration, digestion, pathologies of the kidneys and people suffering

from oncological diseases.

The diagnosis was made in accordance with valid orders of Ministry of Health

of Ukraine.

All patients underwent common clinical and instrumental investigations.

Echocardiographic study was carried out in accordance with Feigenbaum’s standard

technique by beans of RADMIR (Ultima PRO 30) ultrasonography (Kharkiv, Ukraine).

In M-mode the following parameters of the left ventricle were estimated: enddiastolic

dimension (cm), end-systolic dimension (cm), thickness of posterior wall

(cm), thickness of interventricular septum (cm). End-diastolic volume (EDV) and endsystolic

volume (ESV) (ml) of the left ventricle were calculated due to Simpson’s

method (1991). After that left ventricular ejection fraction (LVEF) (%) was assessed.

The mass of the left ventricle myocardium was calculated in according to the formula

provided by R. Devereux and coauthors: 1,04х[(thickness of interventricular septum +

thickness of posterior wall of the left ventricle + end-diastolic dimension)3] – [enddiastolic dimension]3 – 13,6. Calculation of relative thickness of the left ventricle myocardial wall was carried out in accordance with the following formula: relative

thickness of the left ventricle myocardial wall = (thickness of posterior wall of the left

ventricle myocardium d+ thickness of interventricular septum d)/end-diastolic

dimension. The dimension of the left atria (cm) and aorta (cm) was assessed as well.

Left ventricular diastolic function (LVDF) was studied due to recording of

Doppler transmitral diastolic flow. Peak velocity of early (E) and late (A) (cm/s) filling

of the left ventricle, ratio of them (Е/А) (un), time of isovolumetric relaxation of the left

ventricle (iVRT) (ms) were assessed. The structure of diastolic filling of the leftventricle was classified according to standard criteria. Pseudonormal type of

transmitral flow was identified by means of Valsalva’s test.

The study of polymorphous locus G-308A of TNF-α gene was carried out by

means of the method of polymerase chain reaction with electrophoretic detection of

findings with the use of SNP-ЕКСПРЕС assay kit produced by LLC Літех (Russian

Federation). DNA purification out of the whole blood was performed owing to the

reagent «ДНК-експрес-кров» produced by LLC Літех (Russian Federation)

according to the instructions provided. Accuracy of genotype frequency distribution

was assessed by means of correspondence of Hardy-Weinberg Equilibrium (pi2 + 2

pipj + pj2 = 1). In accordance with Declaration of Helsinki all patients were informed

about clinical study and they gave their consent to assess polymorphism the gene in

question.

The obtained findings are represented in the form of average value ± standard

deviation from average value (М±m). Statistical processing of the findings was

carried out by means of Statistica package, version 6.0. In order to make an

assessment of differences between groups in distribution, close to normal one,

Pearson’s criterion was used. Differences in р<0.05 were considered to be statistically valid.

Findings and consideration. The analysis of indices of structural functional

condition of the left ventricle with genotypes of TNF-α gene (G-308A) in patients with

CHD and obesity made it possible to reveal significant differences concerning such

parameters as end-diastolic dimension, end-systolic dimension, end-diastolic volume,

end-systolic volume, mass of the left ventricle myocardium and ejection fraction in all

patients who were examined in comparison with the control group (Table 1). Enddiastolic

dimension in the control group was 4.36±0.48 cm that was 20.29 %, 7.04 %

and 12.17 % less than in patients with А/А, G/А and G/G genotypes, where the

values of this index were 5.47±0,48 сm, 4.69±0.40 cm and 4.68±0.37 cm respectively

(р<0.05). End-systolic dimension was 25.62 %, 11.44 % and 10.12 % larger in

patients with А/А, G/А and G/G genotypes respectively than in the control group

representatives (4.06±0.38 cm, 3.41±0.41 cm and 3.36±0.38 cm vs 3.02±0.44 cm)

(р<0.05). End-systolic volume in the control group representatives was 68.57±

11.5 ml, end-diastolic volume – 139.21±28.4 ml that by 14.07 % and 19.22 %

exceeded the value of these indices (79.8±9.5 ml and 172.33±28.9 ml) in patients

with A/A genotype; by 11.41 % and 17.70 % – in patients with G/А genotype
(77.4±10.3 ml and 169.15±27.4 ml); by 10.13 % and 17.39 % – in patients with G/G

genotype (р<0.05). The mass of the left ventricle myocardium was by 32.62 %,

24.94 % and 24.07 % less in the control group than in patients with А/А, G/А and

G/G genotypes respectively (281.4±49.2 g, 252.6±50.3 g and 249.7±48.9 г vs

189.6±43.5 g) and ejection fraction on the contrary was by 32.14 %, 19.32 % and

17.18 % higher in the control group than in patients with different genotypes of TNF-α
gene (G-308A) (62.38±11.1 % vs 42.33±7.6 %, 50.33±8.2 % and 51.66±8.4 %)

(р<0.05).

Comparison of indices of cardiohemodynamics according to genotypes of

TNF-α gene (G-308A) showed that significant differences concerning dimensions of

the aorta, left atrium, right atrium, end-diastolic volume, end-systolic volume,

thickness of posterior wall of the left ventricle, thickness of the interventricular septum

and relative thickness of the wall (р>0.05) were not revealed. End-diastolic dimension

was by 14.26% and 14.44 % larger in patients with A/A genotypes in comparison with

patients with G/А and G/G genotypes that corresponded to the following values:

5.47±0.48 cm, 4.69±0.40 cm and 4.68±0.37 cm respectively (р<0.05). In patients with

A/A genotype end-systolic dimension by 16.00 % and 17.24 % was higher in than

that one in patients with G/А and G/G genotypes (4.06±0.38 cm vs 3.41±0.41 cm and

3.36±0.38 cm) (р<0.05). Mass of the left ventricle myocardium was by 10.24 % and

11.27 % higher and ejection fraction - by 15.90 % and 18.06 % lower in patients with

A/A genotype than those ones in patients with G/А and G/G genotypes (р<0.05).
Table 1

Interrelation of structural functional parameters of the heart in patients

with CHD and concomitant obesity with genotypes  of TNF-α gene (G-308A) (М±m)
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Note: difference of indices is significant in comparison with the following: * – in control group,

# – in patients with А/А genotype (p<0.05)
Thus, in patients with CHD and obesity with genotype A/A of TNF-α gene (G-

308A) more significant disorders in structure and function of the myocardium are

observed, that is increased dimensions of the left ventricle, its mass associated with

reduced contraction ability, which results in unfavorable left ventricle remodeling in

patients, who were examined, and can be explained by negative inotropic activity and

induction of apoptotic death of cardiomyocytes caused by action of anti-inflammatory

cytokine of TNF-α, expression of which is increased in patients with A/A genotype.

Differences in indices of diastolic function in patients with CHD and obesity in

different genotypes of TNF-α gene (G-308A) were taken into consideration (Table 2):

in patients with A/A genotype increased ratio of E/A peaks was observed. It was

1.81±0.04 units along with reduced time of isovolumetric relaxation (iVRT) to

84.5±2.5 ms and index of time of delay of early diastolic flow (DT) to 198.3±6.8 msthat is considered to be indicative of diastolic function of restrictive type.
Table 2

Changes of diastolic function of left ventricle myocardium in patients with CHD

and obesity depending on genotypes of TNF-α gene (G-308A) (М±m)
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Therefore, A/A genotype of TNF-α gene (G-308A) in patients with CHD and

obesity potentiates progression of impairment of structure and function of the left

ventricle that can result from inflammation of endothelial cells induced by TNF-α,

expression of which is increased under conditions of carriage of A allel, with the

following neutrophilic degranulation of granulocytes, acceleration of lipid peroxidation.

It can cause impairment of structural integrity and function of the endothelial

cells that leads to imbalance in the endothelial cells which secrete active substances.

Decreased synthesis and release of vasodilating substances and increased secretion

of vasoconstrictors result in increase of vasoconstriction as well as increases

peripheric resistance and AP. Low state of perfusion is caused by capillary

contraction [8,9]. The data provided make it possible to explain mechanisms of hemodynamic disorders at the level of pathogenetic significant ones.
Conclusions. In patients with CHD and obesity with genotype A/A of TNF-α gene (G-308A) more significant disorders in structure and function of the myocardium are observed, that is increased dimensions of the left ventricle, its mass associated with reduced contraction ability, which results in unfavorable left ventricle remodeling and development of diastolic dysfunction of the left ventricle.
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