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COMPARISON OF BIOCHEMICAL INDICATORS OF PROOXIDANT
STATUS AND ANTIOXIDANT SYSTEM IN PATIENTS WITH COVID-19
WITH ACCOMPANYING CARDIOVASCULAR PATHOLOGY
Titova I. S.%, Guitur M. M2, Shvets V. M.

'Zaporizhzhia National University,
2Zaporizhzhia State Medical and Pharmaceutical University,
Zaporizhzhia, Ukraine
irinairena98@gmail.com

Introduction. Special attention is drawn to the problem of the state of free
radical processes in patients with COVID-19, who suffer from a complex of
cardiovascular diseases, which is an extremely frequent phenomenon. According to
the WHO, in recent years there has been a significant increase in the incidence of
coronary heart disease, arterial hypertension, and heart failure. The main factor in the
formation of oxidative stress is hypoxia, which is one of the triggering mechanisms
for changes in myocardial metabolism. A characteristic manifestation of these
changes is the stimulation of free-radical oxidation of proteins, lipids, nucleic acids
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. Elucidating the state of the antioxidant
system in patients with COVID-19 and concomitant cardiovascular pathology will
allow us to develop a more detailed understanding of the pathogenesis of this disease
and offer effective treatment methods.

Purpose. The purpose of the study is to study the processes of free radical
oxidation of lipids, the state of the enzymatic system of cell protection against free
radical damage in patients who have suffered from COVID-19 with concomitant
cardiovascular diseases.

Materials and methods. The study was conducted on the basis of the
Municipal Hospital No. 6 of the ZMR. The research group consisted of 25 patients
with hypertension and coronary heart disease against the background of COVID-19
infection, who were divided into two subgroups: 1) 12 patients aged 49 to 58 years
(6 men, 6 women) with angina pectoris; 2) 13 patients aged 61 to 70 years (7 men,
6 women) with hypertension and angina pectoris. The control group consisted of 11
people without concomitant diseases, corresponding to the age of the patients in the
study groups (6 men, 5 women), in whom the infection of COVID-19 was laboratory
confirmed. In venous blood samples of patients of both groups, the following were
determined: 1) the level of diene conjugates of fatty acids and malondialdehyde;
2) catalase enzyme activity and a-tocopherol level.

The concentration of diene conjugates was determined on a spectrofluorimeter
at 232 nm according to the method of Stalna I. D. and expressed in um/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
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with an absorption 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.
The technique of spectrophotometric determination of catalase activity in
erythrocytes was described by M. A. Koroliuk. et al. (1988). Catalase in the sample
decomposes hydrogen peroxide. The remaining peroxide was determined by reaction
with ammonium molybdate. Enzyme activity was assessed by the degree of
decomposition of hydrogen peroxide. Catalase activity was expressed in
mkat/(mgNv/min).

Determination of a-tocopherol in venous blood plasma was studied by the
spectrophotometric method. a - tocopherol reduces Fe3+ to Fe2+ in an equivalent
ratio. Fe2+ forms a colored complex with a,a-dipyridyl, with an absorption
maximum at a wavelength of 540 nm. The content of a-tocopherol was expressed in
um / ml of plasma and in pm / mgNv when determined in erythrocytes.

Results and their discussion. The results of the study showed that when
affected by COVID-19 in patients suffering from angina pectoris, there is an increase
in the processes of free radical oxidation. Thus, the level of diene conjugates in
patients with angina pectoris increased by an average of 76.4%, and malondialdehyde
by 128.5%. At the same time, in patients with hypertension and angina pectoris, the
level of diene conjugates increased by 213.2%, and the level of malondialdehyde by
219.0%. This indicates significant disturbances in lipid oxidation processes.
Pronounced changes are also observed in the enzyme system of the body's
antioxidant protection. The level of catalase activity in patients with angina pectoris
decreased by 38.7%, while in patients with hypertension and angina pectoris it
decreased by 46.2%. The level of a-tocopherol in patients with angina pectoris was
slightly reduced, which indicates the ineffectiveness of this marker in determining the
state of peroxidation processes in patients with angina pectoris. On the other hand, in
patients with angina pectoris and hypertension, the level of the low molecular weight
antioxidant a-tocopherol was significantly reduced (by 1.4 times). Taking into
account that the level of a-tocopherol was almost not reduced in patients with angina
pectoris, we believe that the change in indicators is due to the presence of a
hypertensive component. Thus, in patients with angina pectoris in combination with
hypertension, there is a significant decrease in both enzymatic and non-enzymatic
antioxidant protection, which indicates higher risks of oxidative stress in this
subgroup.

Conclusions. In patients with angina pectoris with accompanying COVID-19,
there is an increase in free radical processes and a decrease in the effectiveness of
antioxidant protection. In the second subgroup of hypertensive patients with angina
pectoris, the level of deviations was more pronounced compared to patients with
angina pectoris.

Key words: COVID-19, oxidative stress, diene conjugates, malondialdehyde,
catalase, tocopherol, antioxidants.
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