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The genetic constitution and health status of an individual can affect his response to various 
exogenous (environmental, occupational, accidental or therapeutic) exposures. The aim of 
our study was to assess if cancer patients constitute a more radiosensitive or resistant 
subgroup in the population at high risk of accidental exposure (i.e. nuclear power plant 
failure or terroristic attack) and to examine whether this is associated to any endogenic or 
exogenic factors. Vulnerability to chromosome aberrations by challenging X-ray exposure 
detected by classic and molecular (FISH) cytogenetics was compared in lymphocytes of 
various cancers patients (colorectal, prostate cancer) and clinically healthy control subjects 
with benign prostate hyperplasia stage (BPH) or with gallbladder inflammation (GI) treated 
as reference groups. 

Results from classic cytogenetics showed a significantly lower level of chromosomal damage 
in BPH patients. No significant differences were observed between cytogenetic biomarkers in 
PCP, CCP and gallbladder inflammation subjects. These results are confirmed by 
a significantly higher level of chromosome 1 aberrations in PCP patients compared to BPH, 
detected with the FISH technique. The frequency of translocations and acentric fragments per 
100 metaphases detected in chromosome 1 were also significantly higher in PC patients as 
compared to the BPH group. After stratification of PCP and BPH patients according to reports 
of cancer in the immediate family, a strong and statistically significant difference was 
detected between them in the frequency of deletions. Our results clearly demonstrate that the 
frequency of all aberrations detected in response to a challenging X-ray dose is significantly 
higher in subgroups of cancer patients and GI than in BPH, therefore these subgroups can be 
at much higher risk in case of unexpected exposure. 
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