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28 years follow up by human genotoxicity studies, risk assessment, primary prevention and cancer 
incidence among oil refinery workers

A long term follow-up monitoring system was used in order to detect somatic mutations and chromosomal damages 
caused by environmental and occupational mutagens and carcinogens in the peripheral blood lymphocytes of oil-refinery 

workers. The damage can be detected by genotoxic monitoring using chromosomal aberration (CA) and sister-chromatide 
exchange (SCE) frequency and DNA-repair capacity measurements. This multiple end-point monitor (developed by us), was 
used annually and the frequency of alterations were followed over 28 years. Higher benzene exposure induced elevation of 
chromosomal aberrations and DNA-repair capacity compared to historical and industrial controls. Among the 333 workers 
exposed to benzene, polycyclic aromatic hydrocarbons and heavy metals during this follow-up study, elevation of these 
biomarkers was observed compared to controls. Malignant diseases occurred in 22 cases (6.1%) with an average exposure time 
of 21.2 years. The average age of the workers and of the 22 tumor bearing donors was 41 and 54 years, respectively. The healthy 
historical control group was tumor free, although the industrial controls had higher incidence of malignancies (11,54%) than 
the exposed workers.  In the cancer patients of the study group CA frequencies were observed earlier and in significantly 
higher incidence than in the industrial controls, or non-tumor bearing exposed individuals. The observed contradictions will 
be explained in our lecture also giving more details. 
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