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Effects of Nonylphenol and Estrogens on Gonadal Sex Differentiation in Genetically
Controlled All-Male Amago Salmon
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Treatment with extremely low doses (10-50 ng/L) of estradiol during the period (5-25 days after hatching) susceptible to
exogenous sex hormones induced oocytes in the testicular tissue. Ethynylestradiol at a dose of 10 ng/L induced sex
reversal of most treated fish. Nonylphenol (NP), a representative EED, induced oocytes at a dose of 20 pg/ L. Most of
fish receiving NP at a dose of 100 pg/L were either sex-reversed females or hermaphrodites with both testicular and
ovarian tissues. Bisphenole A, an EED found in plastics, also induced feminization at a dose of 1000 pg/L From these
results, EEDs appear to have clear feminizing effects that induce complete sex reversal in salmonid fish, although their

potency is lower than that of natural or synthesized estrogens.



