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The objective of this study was to investigate molecular toxicity effects of bitumen fumes on the respiratory tract. Rats were exposed to 4, 20 and 100 mg/m3 (total hydrocarbon concentration) of bitumen fumes generated from a collected fume condensate for 5 days, 1 month, 3 months and 1 year. This study was performed in parallel with a 24-month cancer bioassay.

This investigation aimed to identify stable DNA adducts. Therefore the ratio of 8-OHdG/dG was determined, as was DNA adduct formation using 32P postlabeling of unknown but stable DNA adducts. 
In addition, the mammalian erythrocyte micronucleus assay was employed to assess muta​genic activity of bitumen fumes in rats. Urine was analyzed for a total of 14 PAHs and some of its metabolites to assess internal exposure to bitumen fumes and to identify biotransformation products linked to genotoxicity. Finally, toxicogenomics was applied to investigate effects on the complex cell regulatory processes in lung, alveolar type II epithelial cell and nasal epithelium following exposure to bitumen fumes. Transcriptome analysis is particularly useful in pinpointing locations and time points to effectively intercede in the cascade of biochemical and molecular events potentially perturbed by bitumen fumes and thus positively modulate the cellular response to reduce or prevent adverse effects. This included a detailed investigation of 16 genes whose expression was shown to be altered by microarray analysis and thus were selected for further analysis by RT-PCR. The kinetics of expression was thus determined in the lung, blood and nasal epithelium of rats after 5 days, 1, 3 and 12 months of exposure.  
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