
Abstract 

 

 The majority of human cancers arise due to cells inabitily to maintain genomic stability. 

Cytogenetic changes (especially chromosomal aberrations) in peripheral blood lymphocytes which 

reflect not only the individual exposure to genotoxic factors, but also individual sensitivity to 

genotoxic effect and the tumor is late consequence to genotoxic effect. Summary epidemiological 

prospective studies over the last ten years have shown that increased level of chromosomal aberrations 

in peripheral blood lymphocytes is predictive of cancer risk. This thesis is focused on the detection of 

particular types of chromosomal damage in patients with choosed types of newly diagnosed cancers 

compared to healthy control persons. We cytogenetically analyzed 100 patients with colorectal cancer 

and 298 controls and 123 patients with breast cancer and 123 controls – healthy women. We compared 

the percentage of aberrant cells, the percentage of total aberrations, the percentages of chromatid and 

chromosome aberrations found in patients with both types of tumors and in controls and we verified 

the predictive value of chromosomal aberrations as a biomarker of cancer risk. In patients with 

colorectal cancer was statistically significantly increased only the level of chromatid aberrations 

(CHTA) (1,45±1,28) compared to controls (1,11±0,99), p≤0,05. The difference in the percentage of 

aberrant cells and total aberrations between patients and controls was on the borderline of statistical 

significance, the difference in the percentage of chromosome aberrations (CHSA) was statistically 

insignificant. In patients with breast cancer were statistically significantly increased the levels of 

aberrant cells, total aberrations and CHSA (2,52±1,53; 2,64±1,60; 1,11±0,99) compared to healthy 

women (1,98±1,41; 2,08±1,52; 0,85±0,99), p≤0,01; p≤0,01; p≤0,05. The difference in the percentage 

of CHTA was on the borderline of statistical significance. Using of binary logistic regression analysis 

(with 95% confidence interval) we found that increase of particular types of chromosomal damage 

over 1 % increases the risk of colorectal cancer by 16, 12, 30 a 10 % and of breast cancer by 34, 32, 19 

a 57 %, which we confirmed that increased CHTA level (in patients with colorectal cancer) and 

increased level of aberrant cells, total aberrations and CHSA (in patients with breast cancer) can be 

considered as predictive for risk of these tumors. We have also demonstrated the association of age 

and smoking with cancer risk. 
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