Figure 1.9 Controlled Experiments Manipulate a Variable
Atrazine is an herbicide that is often applied to agricultural fields, eventually contaminating surface and groundwater. Previous laboratory research on the commonly studied African clawed frog (Xenopus laevis) indicated that treatment with atrazine induced reproductive abnormalities. To understand the reproductive system effects of atrazine on a frog species native to the United States, Hayes and colleagues collected leopard frogs (Rana pipiens) from a natural habitat in Wisconsin. Back in their lab at the University of California at Berkeley, eggs were hatched and tadpoles were assigned three treatments: 0, 0.1, or 25 parts per billion (ppb) of atrazine. After tadpoles had metamorphosed, frogs were euthanized and gonadal tissue sections were prepared. These sections were examined blind, such that the researchers did not know the atrazine treatment. Using these tissue sections, the number of individuals with testicular oocytes and retarded gonadal development (gonadal dysgenesis) was quantified. The results of this experiment showed that gonadal dysgenesis occurred in 36% of male frogs treated with 0.1 ppb atrazine and 12% of male frogs treated with 25 ppb atrazine. Testicular oocytes occurred in 29% of male frogs treated with 0.1 ppb atrazine and 8% of male frogs treated with 25 ppb atrazine. Control male frogs showed no testicular oocytes and only one individual had gonadal dysgenesis; female frogs were unaffected. Hayes and colleagues concluded that atrazine does indeed affect reproductive development, and that lower doses (i.e., 0.1 ppb) are more harmful than higher doses (i.e., 25 ppb). It is thought that the mechanism by which atrazine affects gonadal development is due to the induction of an enzyme that converts androgens, the male sex hormones, into estrogens, sex hormones that are mainly produced by female ovaries. The activity of atrazine as an endocrine distruptor of sex hormones has also been observed in other vertebrates such as fish, reptiles, and mammals.
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