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Introduction. Stress is one of the main risk factors for cardiovascular diseases. 

This is due to the fact that the resulting hypoxia is one of the triggering mechanisms 

for changes in myocardial metabolism. Its characteristic manifestation is the 

stimulation of free radical oxidation of lipids and proteins in the heart and related 

changes in the structure and properties of cardiomyocyte membranes, modulation of 

the functioning of their ion transport systems, a decrease in the level of energy supply 

of myocardial cells, as well as changes in the rate of gene expression and protein 

synthesis. All these metabolic changes contribute to changes in myocardial 

excitability and contractility. Clarification of the state of the antioxidant system in 

patients with COVID-19 suffering from coronary heart disease will allow to form a 

more detailed idea of the pathogenesis of this disease and to propose effective 

methods of correction. 

Objective. The aim of the study is to study the processes of free radical 

oxidation of lipids, and the state of the enzymatic system of cell protection against 

free radical damage in patients affected by COVID-19 and concomitantly suffering 

from coronary heart disease. 

Materials and methods. The study was conducted on the basis of the Municipal 

Institution "City Hospital №6" . The study group consisted of 26 patients with 

coronary heart disease, which was divided into two subgroups according to the 

existing WHO classification and the presence of lipid metabolism disorders: 1) 15 

patients (9 men and 6 women) with exertional angina; 2) 11 patients (5 men and 6 

women) with rest angina. The control group consisted of 14 people without 

concomitant diseases, corresponding to the age of patients of the study groups (7 

men, 7 women), who had laboratory confirmed COVID-19 infection. In the venous 

blood samples of patients of both groups were determined: 

1) the level of lipid free radical oxidation markers. 

The concentration of diene conjugates (DC) was determined in a 

spectrofluorimeter at 232 nm, according to the method of Stalnaya I.D., and 

expressed in μm / ml of plasma.   

The concentration of malondialdehyde (MDA) reacting with 2-thiobarbituric 

acid was determined by the Esterbauer H method by the formation of a colored 

complex with an absorbance maximum of 532 nm, the optical density of which is 

directly proportional to the MDA content. MDA content was expressed in mm/ml of 

plasma. 

2) the level of the first line enzyme of antioxidant protection: superoxide 

dismutase (SOD). The method of determining the activity of superoxide dismutase in 

erythrocytes was carried out by the method of Cevari S.. The activity of superoxide 
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dismutase (SOD) was expressed in conventional units (mcat / (mgNv / min)), 

photometric at a wavelength of 540 nm. 

Results and their discussion. Ischemic processes of any etiology are always 

accompanied by activation of free radical oxidation of lipids, oxidative modification 

of proteins, nucleic acids, oxidative damage to cell membranes, which leads to 

cardiac dysfunction and is a major factor in the formation of oxidative stress. 

The results of the study showed that with the defeat of COVID-19 in patients 

suffering from angina, there is an intensification of free radical oxidation processes. 

Thus, the level of diene conjugates in patients suffering from angina pectoris 

increased by an average of 77.2%, and malondialdehyde - by 121.6%. At the same 

time, in patients with rest angina, the level of diene conjugates increased by 98.0%, 

and malondialdehyde – by 189.5%. 

Antioxidant activity of SOD in patients with angina of tension and rest 

decreased by 37.8% and 51.9%, respectively. These results indicate partial depletion 

of superoxide dismutase and confirm the occurrence of oxidative stress and damage 

in cardiomyocytes, which indicates the possibility of deepening pathological changes 

in the myocardium. 

Conclusions. In patients with angina pectoris with concomitant COVID-19, 

there is an intensification of free radical processes and a decrease in the effectiveness 

of antioxidant protection. In patients with rest angina, these processes are more 

pronounced compared to patients suffering from angina pectoris. 

Keywords: COVID-19, lipid free radical oxidation, SOD, dyne conjugates, 

malondialdehyde, oxidative stress. 

 

  


