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* 1-Naphthy-1-14C N-methylcarbamate (327"~ 1)

Effects of Carbaryl on Gonadal Sex Differentiation of Genetic Males of the Frog, Rana rugosa
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To examine the effects of carbaryl (NAC) on sex differentiation of wildlife, two kinds of genetic male tadpole, XZ and
77, were exposed to NAC at concentrations of 1-0.0001 puM during days 19-24 after fertilization. As positive and
vehicle controls, 17B-estradiol(E2) solutions at concentrations of 1-0.001 #M and 0.01% ethanol solution were used,
respectively. All tadpoles exposed to each solution were examined histologically at day 40. All XZ and ZZ tadpoles
exposed to 1uM Ez developed complete ovaries. Almost all in XZ and ZZ vehicle control developed typical testes.
However the effects of NAC differed between XZ and ZZ; almost all exposed XZ developed testis, while seven(6.7%)
out of 104 ZZ tadpole exposed at concentrations of 1-0.001 M had complete or partial ovaries showing intersex or
hermaphroditic features. There was no significant difference between XZ results and the vehicle control, but significant
differences between these ZZ results and the vehicle control. Results suggest that 1) NAC has an apparent estrogenic
activity that induces ovarian differentiation in genetic males and 2) the combination of sex chromosomes affects the

sensitivity to exogenous endocrine disrupters.



