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Applications of the FETAX assay to p,p'-dichlorodiphenyltrichloroethane,
2,4,6-trinitrotoluene, their metabolites, and benzo[a]pyrene associated with field frog
malformations in Kitakyushu, Japan
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As part of investigation into malformed frogs found in Kitakyushu, Japan, teratogenicities of seven compounds were
tested by the FETAX (Frog Embryo Teratogenesis Assay-Xenopus) assay. Test compounds were
p,p'-dichlorodiphenyltrichloroethane (DDT), p,p'-dichlorodiphenyldichloroethylene (DDE),
p,p-dichlorodiphenyldichloroethane (DDD), benzo[a]pyrene (B[a]P), 2,4,6-trinitrotoluene (TNT),
2-amino-4,6-dinitrotoluene (2ADNT), and 4-amino-2,6-dinitrotoluene (4ADNT) which have been detected from field
samples in Kitakyushu. DDE and B[a]P had almost no effects on embryonic development, whereas the others caused
severe tadpole malformations. Because teratogenic index (TI) values of DDT, DDD, TNT, and 2ADNT were
significantly high (>1.5), theses compounds were considered greater potentials for frog malformations. In spite of high
teratogenicities of DDT and DDD, the lethal and effective (malformation and growth inhibition) concentrations of these
chemicals were extremely high considering their water-insolubility, so that TNT and 2ADNT were suspected as a
possible cause of the field frog malformations. However, the recent pollution levels of TNT and its metabolites were
greatly reduced to lower concentrations than the lethal and effective ones determined by the FETAX assay. This
suggests that the field frog malformations in Kitakyushu are not currently induced by environmental residues of TNT

and its metabolites but produced hereditarily although the mutagen is still unknown.



