
Abstract 
Reactive oxygen species (ROS) naturally occur in the organisms where they play e.g. 

signaling and antimicrobial roles. The imbalance between ROS production and removal 

results in the oxidative stress. This condition is largely considered as unfavourable leading to 

the oxidative damage of the biomolecules (lipids, proteins, nucleic acids). The oxidative stress 

accompanies a number of civilization diseases and may also arise as a consequence of 

pharmacotherapy (side effects of some drugs). Modulation of the oxidative stress with the use 

of antioxidants remains a subject of intense research.  

The analogs of nucleic acid components represent a structurally diverse class of 

compounds with important pharmacological potential. While their antiviral and cytostatic 

activities have been described in detail, information on their potential antioxidant activity is 

missing. The aim of this study was to identify the antioxidant activity in a series of 126 

analogs of nucleotides, nucleosides and nucleobases and to describe structural motives 

responsible for this activity. Several methodological approaches have been used to reach the 

goal: 1) determination of the ability of the compounds to scavenge ABTS radical in vitro 

(TEAC), 2) the influence of the compounds on lipid peroxidation and 3) their ability to 

influence the intracellular level of ROS using the fluorescent probe CM-H2DCF-DA.  

Surprisingly, no compound was found to act as the antioxidant in all three assays at 

once. This is likely due to the different principles on which the methods are based. In the 

TEAC assay, the activity was predominantly found for the compounds containing –SH or =S 

groups in their molecules, which can be attributed to their easy oxidation to sulfinic and 

sulfonic acids. On the other hand, lipid peroxidation was most efficiently inhibited by 2,4-

disubstituted 5,6-diaminopyrimidines. The mechanism of their antioxidant activity has been 

proposed. Stability of these compounds in DMSO was also investigated by spectrophotometry 

and NMR spectroscopy. In the cell-based assay, it was difficult to determine a structural motif 

responsible for the antioxidant activity of the compounds. This is due to the complex 

character of the biological system where physico-chemical properties of the compounds that 

are independent of their antioxidant activity (e.g. membrane permeability), are more likely to 

affecting the final outcome. 


