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In an initial study, exposure and biological effects were measured using a cross-shift design in 66 mastic asphalt workers exposed to fumes and aerosols of bitumen and 49 construction workers without exposure to bitumen but similar working tasks was carried out. External exposure to fumes and aerosols of bitumen during the shift was measured by personal ambient monitoring. Internal exposure to pyrene and phenanthrene was determined by the measurement of 1-hydroxypyrene (1-OHP) and the sum of 1-,2+9-,3-,4-hydroxyphenanthrene (OHPH) in urine before and after the shift. In addition, 8-oxo-7,8-dihydro-2’-deoxyguanosine (8-oxodGuo, HPLC/UV with electrochemical detection) and DNA strand breaks and alkali-labile sites (Comet assay) were determined in white blood cells as biomarkers of genotoxic effects both before and after the shift. Concentrations of fumes and aerosols of bitumen were significantly associated to the concentrations of 1-OHP and OHPH after shift (rs = 0.27; P = 0.03 and rs = 0.55; P < 0.0001). Bitumen-exposed workers had more DNA strand breaks than the reference group (P < 0.0001) at both time points and DNA strand breaks were also associated to 1-OHP and OHPH in post-shift urine samples (rs = 0.32; P = 0.001 and rs = 0.27; P = 0.004). Age, smoking and nationality had no significant influence on DNA strand breaks. In contrast, 8-oxodGuo levels were associated neither with personal exposure to fumes and aerosols of bitumen nor with urinary metabolites of pyrene and phenanthrene. In addition, 8-oxodGuo did not show any association to DNA strand breaks. However, significantly more 8-oxodGuo was observed after shift in both, bitumen-exposed workers and the reference group. In a second study, two additional parameters of genotoxic effects were analysed. The reaction product of anti-benzo[a]pyrenediolepoxide (BPDE), a carcinogenic metabolite of benzo[a]pyrene, and DNA was determined in white blood cells (after HPLC separation and fluorescence detection) of 37 bitumen-exposed workers. BPDE-DNA adduct concentrations were between <0.5 and 2.3 adducts/108 nucleotides before the shift and between <0.5 and 5.0 adducts/108 nucleotides after the shift. No differences were observed. In addition, peripheral lymphocytes of bitumen-exposed workers were analysed for chromosomal breaks and losses by micronucleus assay. In lymphocytes of exposed workers (n = 73) a median of 7 micronuclei/1000 binucleated cells after shift were found. Overall, our results demonstrate that exposure to fumes and aerosols of bitumen may contribute to an increased number of DNA strand breaks. DNA strand break frequency, however, is not associated to oxidative DNA damage. In the study presented here, 8-oxodGuo seems to be a biomarker of “general” stress (e.g., heavy work load) rather than a biomarker of exposure to fumes and aerosols of bitumen. Investigations are on-going including the analysis of increased numbers of exposed and control.
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