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ABSTRACT The aim of the research. Estimation of disturbance of carbohydrate and lipid metabolism in patients with coronary heart disease and obesity depending on different genotypes of the gene of tumor necrosis factor –α. 
Materials and methods. The study enrolled 222 patients with coronary heart disease and obesity. 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 coronary heart disease and obesity were divided into subgroups depending on genotype of the gene of TNF-α (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. All patients underwent common clinical and instrumental investigations. Statistical processing of the findings was carried out by means of Statistica package, version 6.0 (StaSoftInc, USA). 
Results. The analysis of indices of carbohydrate metabolism depending on genotypes of tumor necrosis factor–α gene in patients with coronary heart disease and obesity showed that carriers of A/A genotype had more dramatic disorders of carbohydrate metabolism in the form of hyperinsulinemia and reduced sensitivity of tissues to insulin, while patients with G/А and G/G genotypes are characterized by higher resistance to glucometabolic disorders. The obtained findings have made it possible to assume that A allel is a pathological form of polymorphism of tumor necrosis factor–α gene (G-308A) and G allel is characterized by protective action. 
Сonclusions. The analysis of indices of carbohydrate metabolism depending on genotypes of tumor necrosis factor –α gene in patients with coronary heart disease and obesity has shown that carriers of A/A genotype have more severe changes of carbohy drate metabolism in the form of hyperinsulinemia and decreased sensitivity of tissues to insulin, while patients with G/A and G/G genotypes are characterized by higher resistance to glucometabolic disorders. The principal feature of alteration of lipid metabolism in patients with coronary heart disease combined with obesity is statistically significant hypertriglyceridemia associated with A/A genotype of polymorphism of G-308A of tumor necrosis factor–α gene. 
АННОТАЦИЯ Цель. Оценить нарушения углеводного и липидного обменов у больных с ишемической болезнью сердца и ожирением в зависимости от разных генотипов гена фактора некроза опухоли –α (G-308A). 
Материалы и методы. Мы провели комплексное обследование 222 пациентов с ишемической болезнью сердца и ожирением. Группу сравнения составили 115 больных с ишемической болезнью сердца и нормальной массой тела. В контрольную группу вошли 35 практически здоровых лиц. Дополнительно больных с ишемической болезнью сердца и ожирением были разделены на подгруппы в зависимости от генотипа гена фактора некроза опухоли–α (G-308A): в первую подгруппу вошли носители А/А генотипа (n=58), во вторую – G/А генотипа (n=90), в третью – G/G генотипа (n=74). Группы были сравнены по возрасту и полу. Всем пациентам проведено клиническое и инструментальное обследование. Статистический анализ полученных результатов проводили с использованием программы программного комплекса «Statistica», версия 6,0  (StaSoftInc, США). 
Результаты. Анализ показателей углеводного обмена в зависимости от генотипов гена фактора некроза опухоли–α у больных с ишемической болезнью сердца и ожирением показал, что носители генотипа А/А имеют более выраженные нарушения углеводного обмена в виде гиперинсулинемии и снижения чувствительности тканей к инсулину, тогда как пациенты с генотипами G/А и G/G обладают большей стойкостью к глюко-метаболическим нарушениям. Полученные данные позволяют допустить, что аллель А является патологическим вариантом полиморфизма гена фактора некроза опухоли–α (G-308A), а аллель G обладает протекторным действием. 
Выводы. Анализ показателей углеводного обмена в зависимости от генотипов гена фактора некроза опухоли–α у больных с ишемической болезнью сердца и ожирением показал, что носители генотипа А/А имеют более выраженные нарушения углеводного обмена в виде гиперинсулинемии и снижения чувствительности тканей к инсулину, тогда как пациенты с генотипами G/А і G/G обладают большей стойкостью к глюко-метаболическим нарушениям. Ведущей особенностью пере- стройки липидного обмена у больных с ишемической болезнью сердца в сочетании с ожирением является статистически вероятная гипертриглицеридемия, которая ассоциирована с А/А генотипом полиморфизма G-308A гена фактора некроза опухоли–α.
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Introduction. Obesity is an important risk factor of a range of serious medical challenges leading to reduced quality of life, significant increase of morbidity rate and untimely death in patients with coronary heart disease (CHD) [15]. Metabolic disorders associated with progression of CHD in patients with obesity were studied by many scientists [1, 2, 8, 12, 13]. However, presymptomatic diagnosis due to assessment of gene polymorphism needs carrying out of further investigations. Purpose. Estimation of disturbance of carbohydrate and lipid metabolism in patients with coronary heart disease and obesity depending on different genotypes of the gene of tumor necrosis factor –α (G-308A). Materials and methods. The study enrolled 222 patients with 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 the gene of TNF-α (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. In order to control carbohydrate metabolism, the level of glucose was assessed by means of glucose-oxidative method; estimation of content of glycated hemoglobin (HbA1с) in the whole blood was carried out due to photometric technique through the reaction with thiobarbituric acid with use of the commercial test-system Reagent (Ukraine) according to the instructions provided. Insulin concentration was assessed by means of immunoenzymometric method with the use of the commercial test-system INSULIN ELISA KIT produced by Monobind (USA). The insulin resistance index of HOMA (Homeostasis Model Assessment) was used. It was calculated according to the following formula: insulin (mIU/ml) × glucose in fasting state (mmol/L)/22.5. In case of HOMA index> 2.77 patients were considered to be insulin resistant. The biochemical study includes estimation of level total cholesterol (TC) and high-density lipoproteins  (HDL) by means of the peroxidase method with the use of Cholesterol Liquicolor assay kit produced by Human (Germany) in the blood serum, stabilized by heparin. The level of triglycerides was assessed due to fermentation colorimetric method with the use of Triglycerides GPO assay kit produced by Human (Germany). The atherogenic index (AI) was calculated by means of A.M. Klimov’s formula: AI= (TC - HDL)/HDL; the level of very low-density lipoproteins (VLDL) = triglycerides/2.2 × 0.45, (mmol/L); the level of low- density lipoprotein (LDL) = TC – (VLDL + HDL), (mmol/L). The study was aimed to estimate anthropometric indices of waist measurement and hip width. In order to characterize obesity, the body mass index (Quetelet index) was assessed due to the following formula: body mass (kg)/height (m2). 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 «Lytech» (Russian Federation). DNA purification out of the whole blood was performed owing to the reagent «DNA-express-blood» produced by LLC «Lytech» (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. Statistical processing of the findings was carried out by means of Statistica package, version 6.0. In order to compare distribution of frequencies of alleles and genotypes between the groups, Pearson and Fisher’s χ2 criteria were used. To estimate relative risk of development of diseases, odds ratio (OR) was calculated. As absence of associations OR=1 was considered; as a positive association – OR>1; as a negative association of allel or genotype with disease (low risk of disease deve- lopment) OR<1 was considered. The confidence interval (CI) is an interval of va-lues which with a probability of 95% comprises prognostic value of OR. Dif-ferences in р<0.05 were considered to be statistically valid. Findings and consideration. Due to the analysis of indices of carbohydrate metabolism it was revealed that in patients with CHD and obesity, carriers of A/A genotype of  TNF- α gene (G-308A) the level of glucose was 4.57±0.11 mmol/L, insulin – 13.23±0.79 mcU/ml, glycated hemoglobin – 5.17±0.39 %; insulin resistance index HOMA was 2.69±0.46 units; in carriers of G/A genotype – 4.50±0.09 mmol/L, 7.63±0.68 mcU/ ml, 5.09±0.28 %, 1.53±0.35 units respectively; in case of G/G genotype the abovementioned indices corresponded to the follo- wing values: 4.46±0.08 mmol/L, 7.11±0.80 mcU/ml, 4.97±0.34 % and 1.41±0.43 units. (Table 1).      
Table 1 

Indices of carbohydrate metabolism in patients with CHD and obesity depending on genotypes of TNF- α gene (G-308A) (М±m)
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Comparison of indices of carbohydrate metabolism depending on different genotypes of TNF-α gene (G-308A) in patients with CHD and obesity showed, that in patients with A/A genotype the values of insulin and insulin resistance index HOMA were significantly higher. Insulin level was higher in patients with A/A genotype up to 42.33 % and 46.26 % than in patients with G/А and G/G genotypes and insulin resistance index HOMA – 43.12 % and 47.58 % respectively (р<0.001). Concerning the levels of glucose and glycated hemoglobin, significant differences depending on genotypes of TNF-α gene were not revealed (р>0.001). 

Therefore, the analysis of indices of carbohydrate metabolism depending on genotypes of TNF- α gene in patients with CHD and obesity showed that carriers of A/A genotype had more dramatic disorders of carbohydrate metabolism in the form of hyperinsulinemia and reduced sensitivity of tissues to insulin, while patients with G/А and G/G genotypes are characterized by higher resistance to glucometabolic disorders. The obtained findings have made it possible to assume that A allel is a pathological form of polymorphism of TNF-α gene (G-308A) and G allel is characterized by protective action. 

As it is seen from Table 2, waist measurement, hip width as well as their ratio were not different in patients with CHD and obesity depending on genotypes of TNF- α gene (G-308A) (р>0.05). Body mass index in carriers of A/A genotype, in its turn, had the highest value (39.43±0.62 kg/m2) that was up to 17.93 % and 18.49 % more than in carriers of G/A and G/G genotypes (р<0,05). Consequently, A/A genotype in patients with CHD and obesity was associated with body mass index.
Table 2 

Status of body type indices in patients with CHD and obesity depending on genotypes of TNF- α gene (G-308A) (М±m)
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Making an assessment of lipid metabolism in patients with CHD and obesity, first of all, it should be noted that all indices exceeded standard values. It is due to influence of CHD and obesity on alteration of lipid metabolism caused by pathogenic agents (Table 3). 

Significant differences concerning the levels of total cholesterol, HDL cholesterol, LDL cholesterol, VLDL cholesterol and AI depending on genotypes of TNF-α gene (G-308A) in patients with CHD and obesity were not revealed (р>0.05). The level of total cholesterol was within the range from 5.47±0.08 mmol/L to 5.63±0.06 mmol/L; HDL cholesterol was 0.85±0.03 mmol/L in carriers of A/A genotype, 1.13±0.04 mmol/L in carriers of G/А genotype and 1.26±0.03 mmol/L in people with G/G genotype, LDL cholesterol – 0.85±0.03 mmol/L, 1.13±0.04mmol/L and 1.26±0.03 mmol/L, VLDL cholesterol – 1.89±0.05 mmol/L, 1.82±0.03 mmol/L and 1.80±0.04 mmol/L and AI – 4.84±0.08, 4.76±0.06 and 4.68±0.07 respectively. 

The level of triglycerides in the group of patients with A/A genotype was significantly higher up to 30.80 % and 33.33 % than in patients with G/А and G/G genotypes. It was 2.37±0.08 mmol/L vs 1.64±0.07 mmol/L and 1.58±0.09 mmol/L (р<0.05). 

Thus, the principal feature of alteration of lipid metabolism in patients with CHD combined with obesity is statistically significant hypertriglyceridemia associated with A/A genotype of polymorphism of G-308A of TNF- α gene. 

Table 3 

Indices of lipid metabolism in patients with CHD and obesity depending on genotypes of TNF- α gene (G-308A) (М±m)
[image: image3.emf]
The study of character of interrelations between the indices which were discovered according to genotypes of TNF-α gene in patients with CHD and obesity are represented in Table 4. Direct correlation relationships between A/A genotype and the level of insulin (r=0.56, р<0.05), insulin resistance index HOMA (r=0.43, р<0.05), body mass index (r=0.71, р<0.05), triglycerides (r=0.69, р<0.05) were defined. 

The obtained data are indicative of involvement of polymorphous locus G-308A of TNF-α gene into formation of disorders of carbohydrate and lipid metabolism that corresponds to the literature. 
Thus, Sookoian S.C. et al. [10] states that TNF-α gene participates in pathogenesis of metabolic syndrome and can increase risk of its development. In this case in individuals who have A allel of TNF-α gene, the risk of development of obesity is 23%higher, the level of insulin in the blood plasma in fasting state is by 1.25 times higher in comparison with G/G homozygotes. According to logistic regression analysis, in carriers A allel of TNF-α gene the risk of development of hypertensive disease depending on body mass index, waist measurement/hip width ratio is by 2.8 times higher. According to the data provided by Fontaine-Bisson B. et al. [3] among the patients with obesity, carriers of A allel of TNF-α gene had higher resistance to insulin. At the same time, according to the study carried out by Popko R. et al. [4], in children with overweight genetic -308A of TNF-α gene was recorded more frequently in comparison with the control (р=0.04). Furthermore, many scientists note that concentration of TNF-α tends to increase in case of obesity [14].
Table 4 

Matrix of intercorrelations between the indices of carbohydrate ad lipid metabolism and genotypes of TNF-α gene in patients with CHD and obesity (rcrit=0.24)
[image: image4.emf]
According to meta-analysis carried out by Yu S. et al. [6], polymorphism-308G>A of TNF-αgene is a risk factor of development of diabetes mellitus of type II in population of China. The same associations were established in Asian population [11]. However, in other ethnic group, e.g. in Caucasians [5], Japanese [9] and Indians [7] significant relations of -308G/A of TNF-α with formation of diabetes mellitus were not established. 

Conclusions 

1. The analysis of indices of carbohydrate metabolism depending on genotypes of TNF-α gene in patients with CHD and obesity has shown that carriers of A/A genotype have more severe changes of carbohydrate metabolism in the form of hyperinsulinemia and decreased sensitivity of tissues to insulin, while patients with G/A and G/G genotypes are characterized by higher resistance to glucometabolic disorders. 

2. The principal feature of alteration of lipid metabolism in patients with CHD combined with obesity is statistically significant hypertriglyceridemia associated with A/A genotype of polymorphism of G-308A of TNF- α gene. 
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