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Research Group 3
“Evaluation of the Toxicity of Coplanar PCBs Using Trangenic Mice”
— Development of a new transgenic rat model for safty assessment of chemicals —

Tomo Inomata (School of Veterinary Medicine)

Abstract: Mutations are implicated in the etiology of cancer and other age-related diseases. Some environmental chemicals
may increase the occurrence of mutations in human somatic and/or germ cells. Thus, the evaluation of the potential of
chemicals to induce mutations is a particularly important issue in the field of environmental mutagenesis and carchinogenesis.
Transgenic mice have been produced by introducing AEG10DNA into mice (gpt delta mice), because they are thought to be
useful in effectively evaluating the safety of new chemicals in vivo. However, the number of the mice taken as samples is
limited, and it is necessary to produce transgenic rats (Tg rats), which are more reproductive and bigger than mice. This study
made an attempt to produce Tg rats, which have the same characteristics of gpt delta mice. Wistar rats were used in this study
because they have high reproductive efficiency, and are frequently used worldwide. AEG10DNA composed of the Escherichia
gpt gene and red/garn gene of Aphage was introduced into fertilized eggs of the rats. The embryos were placed in female rat
recipients, which had been induced to be pseudopregnant. The recipients had babies by spontaneous delivery. DNA was
extracted from the tails of the baby rats to ascertain whether AEG10DNA was introduced in the rats using PCR, and
electrophoresis. The introduction was confirmed in eleven baby rats. After that, nine rats out of the eleven, which reached
twelve weeks old, were mated with Wistar rats. One hundred twenty-five babies were obtained, and introduction of
AEG10DNA was ascertained in fifty-six individuals among the babies. However, all of the fifty-six individuals were of the
Hetero phenotype. That is, they were not of the Homo phenotype, which means genetically uniform. We are planning to select
individuals with high recovery efficiency of AEG10DNA from the fifty-six individuals by in vitro packaging, and then
backcross them in order to produce Homo phenotype Tg rats.



