
Abstract:  
The oxidative cell damage represents one of the most common type of damage, which 
concerns all cell components. It produces the oxidative modifications of lipid structure, 
proteins and DNA. We concentrated on the last one in this work. The oxidative changes 
result in modification of replication cell cycle, which are represented for example by 
carcinogenesis, mutagenesis or by cell aging. Cells are provided by repairing mechanism. 
Owing to this mechanism the cells are able to repair this damage and stay viable.  
The oxidative damage is induced by various factors, for example free oxygen radicals or UV 
radiation, which we used for producing oxidative damage of DNA in this work.  
It is possible to measure the oxidative damage by using different methods, the most common 
way is using the comet assay. It represents an important method used for detection of single 
and doublestrand breaks, for detection of alcali-labile sites, searching for DNA-
DNA/DNAprotein cross-linking, oxidative and alkylate damage of DNA. Only a little number of 
cells are needed for the measurement, which is the most important advantage of this 
method.  
We also used the modification of comet assay. It means the application of the reparative 
enzymes, which are able to recognize the specific oxidative damage of DNA. We used three 
enzymes: endonuclease III for oxidised pyrimidines, formamidopyrimidine glycosylase for 
oxidased purines and endonuclease V for thymidindimers.  
For the measurement we used the cell-cultures HeLa, UV-20 and the human lymphocytes. 
The cells were used for the comet assay and after colouring by ethidiumbromid they were 
measured in fluorescence microscop Eclapse E400 and by using programmes Lucia commet 
assay a Sigma-stat they were evaluated.  
We verified the application of the comet assay for measurement of oxidative damage in vitro 
and in vivo. First of all we exposed the cells to UV radiation for choosing the suitable dosage 
limits for the next experiments. Using comet assay we investigated the reparative processes 
in cells HeLa and UV-20, we verified the posibility of application the comet assay for the next 
studies related to the problematic how to influence the reparative processes. In the 
experiments with human lymphocytes we showed, that by using the comet assay we are able 
to distuinguish quantitave difference at oxidate damage in DNA produced by experimental 
substance as compared with control sample.The comet assay represents the method with 
wide possibilities of use, it could be integrated as one of the methods for monitoring DNA 
damage in human population.  

 


