
Abstract  

  

Despite many studies concerning biochemical processes contributing to the development of 

cardiovascular diseases, oxidation processes leading to the formation of excess free radicals 

undoubtedly play an important role. Their damaging effects on lipids, genetic material and proteins 

can contribute to the formation of many diseases, including pathological changes typical of coronary 

heart disease (CHD).  

The aim of the study was to evaluate selected parameters of oxidative stress in patients with various 

severity of CHD. The malonyldialdehyde (MDA) was selected as a marker of the intensity of oxidative 

stress. The ability to neutralize free radicals was assessed by analyzing the activity of major 

antioxidant enzymes; superoxide dismutase (SOD), catalase (CAT), glutathione peroxidase (GPx) and 

glutathione reductase (GR). The concentration of reduced glutathione (GRH) and the total 

antioxidant capacity (TAC) showing the total ability to neutralize free radicals were also evaluated. 

Parameters were determined in the serum of patients with stable and unstable CHD as well as in 

myocardial infarction.  

Twenty patients with myocardial infarction, including patients with persistent ST elevation and no ST 

elevation; 20 patients with unstable coronary disease; 20 patients with stable coronary disease and 

20 patients without coronary heart disease who declare no chronic disease - as a control group were 

enrolled. The study material was; venous blood collected from ulnar vein taken under 

coronarography in patients with CHD and in a control group that was not subjected to invasive 

diagnostics; arterial blood taken directly from the catheter placed in the aortic lumen at the site of 

entry of arteries in patients undergoing coronary angiography due to CHD. SOD, CAT, GPx, GR activity 

was determined spectrophotometrically using Cayman diagnostic kits. The concentration of reduced 

glutathione was determined using the BIOXYTECH® GSH-400TM, OXIResearchTM kit. The total 

antioxidant capacity was determined spectrophotometrically using the Cayman Antioxidant Assay Kit, 

and the concentration of MDA was determined based on the method developed by Ledowożywa et 

al. using the reaction with thiobarbituric acid.  

A statistically significant increase in the concentration of MDA in venous and arterial serum was 

found in patients with myocardial infarction (39.37 ± 16.5 and 42.35 ± 14.12 µmol/L in arterial and 

venous blood respectively) compared to patients with unstable coronary disease (14.69 ± 6.71 and 

13.7 ± 5.55 µmol/L in arterial and venous serum, respectively) and control patients (21.01 ± 5.92 

µmol/L, p <0.05) which indicates intensification of oxidative stress in patients with coronaty heart 

disease. The total antioxidant capacity did not statistically significantly fluctuate in the analyzed 

groups. The highest SOD activity was observed in patients with unstable cardiac disease and 

myocardial infarction (almost twice elevation vs. control group), indicating the involvement of 

dissymutation reaction (neutralizing oxygen free radicals) in cardiac ischemia. At the same time, the 

highest CAT activity was observed in patients with myocardial infarction (however, differences 

between groups were not statistically significant). In contrast to CAT, GPx activity was the highest in 

the control group - in all patient groups the average activity of this enzyme was lower compared to 

the control. Analysis of variance did not show statistically significant differences between GR 

activities in the examined groups of patients. The difference between GR activity in venous serum in 

patients with stable coronary disease (the lowest mean value in the whole group) compared to 



patients with myocardial infarction was at the border of statistical significance in the test comparing 

two groups together (p = 0.07, t test). Analysis of variance did not show statistically significant 

differences between GSH concentrations in the examined groups of patients (ANOVA p> 0.05).  

The obtained results indicate increased oxidative processes in patients with CHD. The lack of a 

significant change in the total antioxidant capacity of the plasma indicates the activation of 

compensatory mechanisms, which is confirmed by the simultaneous increase in the activity of 

antioxidant enzymes involved in the neutralization of the main radical formed by the reduction of 

molecular oxygen - superoxide anion radical. This radical is neutralized by SOD, resulting in the 

formation of hydrogen peroxide. The conducted research suggests that the further stage of 

neutralization of hydrogen peroxide is conducted rather by catalase and not by glutathione 

peroxidase. 

 

  

  


