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INTRODUCTION 

Cardiovascular diseases (CVD) are multifactor progressive pathologies that seriously harm human health. Many risk 
factors for developing these diseases are related to lifestyle as well as to genetic factors [1]. Thus, this study aimed 
to evaluate the association between potential risk factors for CVD and levels of oxidative DNA damage in peripheral 
blood lymphocytes of CVD patients, including patients with acute coronary syndrome (ACS) and heart failure with 
reduced ejection fraction (HFrEF).  

MATERIAL AND METHODS 

The study included 30 persons, 20 CVD patients (57.55 ± 4.65 years) and 10 healthy controls (55.40 ± 5.56 years). 
The frequency of DNA damage of individual cells expressed as genetic damage index (GDI) was analyzed using the 
alkaline comet assay [2]. Cells were classified into five classes (0-4) depending on the degree of DNA damage [3]. 

RESULTS 
Increased levels of oxidative DNA damage were observed in CVD patients comparing to the healthy controls (1.36 ± 
0.15 vs. 0.37 ± 0.05, p < 0.001). However, when we analyzed only CVD patients, we also noticed a difference in GDI 
values. Patients with HFrEF had significantly higher mean GDI value than ACS patients (1.44 ± 0.16 vs. 1.28 ± 0.10, 
p < 0.05).  

Figure 1. Comparative analysis of genome instability in healthy controls and patients with cardiovascular disease (CVD), 
(A) and patients with acute coronary syndrome (ACS) and heart failure with reduced ejection fraction (HFrEF), (B) 
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*statistically significant increase of GDI values in comparison to the A) healthy controls (*p < 0.001, Student’s t-test), B) ACS patients (*p < 0.05, Student’s t-
test)  
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CONCLUSION 

Increased level of genome instability was observed in cardiovascular patients, among which patients with health 
failure with reduced ejection fraction have higher level of DNA damage in peripheral blood lymphocytes than 
patients with acute coronary syndrome. This conclusion is correlated with disease severity and prognosis of 
treatment. 
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The number of undamaged cells decreased in CVD patients comparing to healthy persons for about 1.5 times, while 
number of cells with tail (comet classes from 1 to 4) in CVD patients was increased almost four times comparing to 
controls.  

Multiple linear regression analysis showed that health condition, drug therapy, family history of CVD and 
triglyceride were predictors of DNA damage in CVD (p < 0.05), while age, gender, blood pressure, cholesterol and 
cigarette smoking were not significant. 

Samples 
Class of damage degree in cells 

Healthy controls 80.80 ± 7.36 9.30 ± 7.87 4.70 ± 2.87 2.10 ± 1.73 3.10 ± 2.64 

ACS patients  49.20 ± 5.91 10.45 ± 5.64 14.15 ± 5.98 12.20 ± 4.66 13.95 ± 4.80 

Table 1. Distribution of cell classes  in relation to the degrees of DNA in healthy persons 
and patients with cardiovascular diseases (ACS) 

0 1 2 3 4 

Table 2. Multiple linear regression analyses for predicting of genome damage in patients with cardiovascular disease  

  Linear 

regression 

analysis 
Age Gender 

Health 

condition 

Blood pressure Family 

history 

of CVD 

Cholesterol Triglyceride 
Drug 

therapy 

Cigarette 

smoking Systole Diastole 

β 0.079 -0.169 0.255 0.089 0.060 0.091 0.008 -0.074 1.034 0.128 

p 0.676 0.463 0.000 0.778 0.848 0.017 0.794 0.044 0.000 0.662 


