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Comparative toxicology of triazine herbicides focusing on delayed metamorphosis and
malformations during the postembryonic development of anurans
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Triazines have been commonly used as herbicides on a global scale. Although toxic
effects of triazines have been intensively studied, chronic toxicity of triazines on amphibians is still
controversial. We revealed non-lethal toxic effects of seven triazine herbicides on the anuran
postembryonic development by conducting long-term exposure tests using premetamorphic tadpoles of Western
clawed frogs. Our morphometric results consistently indicated that the triazines acted as a chemical
stressor inhibiting tadpole growth and/or development in a thyroid-inactive mode. In addition, it was
demonstrated that the triazines had teratogenicity to induce axial malformations in developing tadpoles.
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