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         The development of drug resistance in tumor cells is a multi-factorial process. Besides, a cross-resistance between anticancer 
drugs and radiation represents a challenge for most anticancer therapies. 

The aim of the study was to compare the effect of X-radiation on DNA damage and its repair in human breast carcinoma 

MCF-7 cells, sensitive (MCF-7(wt)) and resistant (MCF-7(DOX/R)) to doxorubicin. 

Initial radiation-induced DNA damage and kinetics of DNA repair were assessed using comet assay under alkaline and 

neutral conditions. The alkaline comet assay detects single and double DNA strand breaks whereas neutral condition detects 

mainly double-strand breaks.  

Results showed the similar level of baseline DNA damage in non-irradiated cells of both sub-lines. In MCF-7(wt) cells, 

comparing with MCF-7(DOX/R) cells, there was detected a higher level of DNA damage (in 1,75 times) when tested immediately 

(0 min) after 2 Gy exposure. MCF-7(DOX/R) cells showed “fast” DNA single-strand breaks repair, since there were no 

statistically significant differences in the levels of DNA migration between control and irradiated cells of that sub-line after 30 

min of repair. A complete reparation of DNA damage was observed in MCF-7(wt) cells in 180 min after 2 Gy dose of X-ray 

treatment. A decreased level of radiation-induced DNA damage was revealed by the neutral comet assay in MCF-7(DOX/R) cells 
comparing with MCF-7(wt) cells. The formation of DNA double-strand breaks in MCF-7(DOX/R) cells was significantly less 

(49±4 a.u.) than those in MCF-7(wt) cells(136±9 a.u) 48 h after exposure to 4,5 Gy X-rays. 

The present results suggest that differences in radiosensitivity between both breast carcinoma cell lines can be attributed to 

differences in the number of initially radiation-induced DNA single and double-strand breaks and rate of DNA repair. MCF-

7(DOX/R) cells may have up-regulated detoxification and DNA repair enzymes in response to chronic exposures to doxorubicine. 
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