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Development of anuran (Xenopus) system for quantitative estimation of estrogen activity of
chemical substances using vitellogenin-detecting ELISA
Naoko Mitsuil, Osamu Tooil, Akira Kawahara®

"Towa Kagaku Co., Ltd., *Faculty of Integrated Arts and Science, Hiroshima University, Japan

To evaluate estrogenic effect of environmental chemical substances on anurans, we developed a system that quantitates
estrogen-dependent vitellogenin synthesis in Xenopus laevis. The system consists of VTG-sandwich ELISA (assay
range: 2-1000 ng/ml) and two different bioassays. The bioassays were performed by exposure to estrogens of the
mature male animals or of their primary-cultured hepatocytes.

It was found that the animals synthesized a detectable amount of plasma VTG in response to at least 1 nM of estradiol-
17 B (E2), whereas the hepatocytes secreted VTG into the culture medium in response to more than 0.6 nM E2. Using
the primary culture, we measured VTG-inducing activity of authentic estrogenic substances and found that most of
chemicals had activities consistent with their binding affinity to mammalian E2 receptor, although some chemicals'
activities were weaker than those expected from their affinities. In addition, treatments with bisphenol A, octylphenol
and nonylphenol at concentrations of more than 1 u M were found to induce VTG synthesis in primary-cultured
hepatocytes. Furthermore, the present ELISA appeared to detect VT Gs of other several anuran species. These results

suggest that the present assay system could evaluate estrogenic activity of various environmental substances.



