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Development of bioassay for detecting environmental estrogenic substances by using
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We established three transgenic Medaka (Tg medaka) lines overexpressing the Medaka estrogen receptor (ER) under
the constitutive Medaka f -actin promoter. ER transcripts were expressed at high levels in the whole body of the Tg
embryos whereas no significant signals were detectable in the wild type. The Tg embryos became hypersensitive to
estrogens such as 17 3 -estradiol (E2), and failed to develop yolk veins while blood clots formed in the blood island
within 2 days after exposure to E2. The embryos developed normally if exposed to estrogen after the neurula stage,
suggesting that the sensitive stage is before/at neurulation. The vascular defects were recovered by incubation with an
anti-estrogen, tamoxifen. These results indicate that activation of estrogen receptor caused the estrogen-induced
developmental defects. Samples prepared by solid-phase extraction and concentration of municipal sewage effluents
showed blood clotting activity in 30 to 100 % embryos. Our results show that the Tg Medaka embryos can be used to
assay environmental estrogenic substances.



