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Michal Pech
Xenopus laevis as a model animal in ecotoxicology
Environmental pollution is one of the major serious problems of the present. The most significant risk is posed by contaminants that target the endocrine system of wildlife, thereby negatively affecting their reproductive system, fertility, thyroid function, immune system, and metabolism. Substances exerting such effects are referred to as endocrine disruptors (ECDs). Most of these compounds are only partially removed in WWTPs, and residua end up in rivers, smaller streams, or ponds that recipients WWTP effluents that affect non-target organisms.
EDCs can display specific types of activity (e.g. (anti-)estrogenic, (anti-)androgenic), and cause their effects through different mechanisms of action, i.e., to be agonists or antagonists of receptors of endogenous hormones, affect hormone synthesis and/or metabolism and their transport. Some hormonal activities in the aquatic environment have been less thoroughly studied, and/or their effects on aquatic organisms are not fully understood. Anti-progestagenic activities, i.e., activities blocking the progesterone receptor (PR), are one of them.
The pharmaceutical industry has intentionally developed some compounds that block human progesterone receptors with the aim to be used for medical abortion (termination of early pregnancy) or as emergency contraceptive pills. Mifepristone is the best known and most widely used representative of this class of substances and therefore was chosen for our studies.
African clawed frog (Xenopus laevis) is a good model animal for toxicological experiments because it is a globally recognized model species for use in environmental quality assessment studies. The African clawed frog breeding is not demanding, the development is very well described by Niewkoop and Faber (1954), the OECD guidelines (OECD no. 231; OECD no. 241) recommend this amphibian species for studying endocrine-disrupting effects of chemicals, and the sensitivity of African clawed frog to chemicals is similar with other frogs.
The present studies aim to evaluate the effects of model anti-progestagenic compound (mifepristone) on the development, reproduction, sexual differentation, morphology of gonads, and effects on the thyroid gland. The sample processing will include histology analysis (pathological alterations + intersex will be evaluated) and morphological analysis. Information on the effect/mode of action of mifepristone and their lowest-observed effect concentrations (LOEC) for frogs obtained under laboratory conditions will help predict the potential risk of substances with similar activity under natural conditions.
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