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Ethylene oxide (EO) is a direct acting mutagen and many in vitro and in vivo data in rodents 
support its role as a mutagen and carcinogen, but whether EO is carcinogenic through a 
mutagenic mode of action remains unclear. To investigate this question, male Big Blue B6C3F1 
mice (10 mice/group) were exposed to EO by inhalation, six hours/day, five days/week for 4 (0, 
10, 50, 100, or 200 ppm EO), 8 or 12 weeks (0, 100, or 200 ppm EO). Lung DNAs were 
analyzed for induction of cII mutant frequencies (MFs) at 4, 8 and 12 weeks of exposure and 
428 mutants derived from 4-12 wk control and 200 ppm EO treatments were analyzed to 
determine the mutational spectra. The background cII MFs increased with age from 17.4 ± 2.2 x 
10-6 at 4 weeks to 29.6 ± 4.1 x 10-6 at 12 weeks. Although EO-induced cII MFs were 1.5-2.75-
fold higher than the concurrent controls, significant increases in the cII MF were found only after 
8 and 12 weeks of exposure to 200 ppm EO (p ≤ 0.05). DNA sequencing of cII mutants showed 
a significant shift in the mutational spectra between control and 200 ppm EO following 8 and 12 
wk exposures (p ≤ 0.035), consistent with the significant increases in the EO-induced MFs at 
these weeks. The predominant types of EO-induced mutations in lung were G→T and A→T 
transversions; the role of EO- induced DNA adducts in the etiology of these mutations needs 
further elucidation. These results indicate that EO is likely to be a weak mutagen at high 
exposure concentrations in the lung, a tumor target tissue. 


