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acetylaminofluorene and N-ethyl-N-nitrosourea. In the study of the effect of carcinogen exposure
on DNA damage and repair in vivo, the most direct method of monitoring DNA damage is to
determine the frequency of mutations at defined loci. Therefore, an assay to detect mutations in
mammalian cells has been developed and applied to the detection of DNA damage induced in vivo.
A method is described that measures mutagenesis at a specific locus in the lacI gene of
Escherichia coli. It is based on the specific cleavage of a mutant lacI gene by the E. coli
recombinase phage lambda-red beta, followed by insertion of the mutant genes into the bacteria's
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chromosome. Cells containing mutations in the chromosome are positively selected for at the
ampicillin resistance determinant. Using this assay, the frequency of mutations has been
measured in the rat kidney and liver of male and female Sprague-Dawley rats after treatment with
2-acetylaminofluorene (AAF) or N-ethyl-N-nitrosourea (ENU). The number of mutations observed
in the liver at early times after AAF treatment is similar to that observed after ENU treatment.
However, at later times after AAF treatment, higher mutation frequencies are found than at the
same time points after ENU treatment. It has been shown that the liver has a higher capacity to
repair DNA damage compared with the kidney. The data show that AAF is more mutagenic in the
liver than in the kidney. The pattern of mutation in the kidney after treatment with ENU suggests
that the kidney has a lower repair capacity and is more susceptible to ENU mutagenesis than the
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