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‘ This study aimed to explain the effects of estrogen on the gonads and accessory
' reproductive organs, expression of sexual behaviors, and sexual differentiation of the reproductive
center in chickens. The effects on these of exogenous estrogen administered during incubation
were analyzed using histological and behavioral techniques to provide a comprehensive overview
of the mechanisms of sexual differentiation. Simultaneously, whether endocrine disruptors affect
sexual differentiation in chickens was discussed.

First, the estrogen dose needed to analyze the effects of estrogen on the differentiation of
gonads was investigated. A dose of estradiol benzoate (EB) >0.64 mg administered at 5 days
incubation was found to change genetically male gonads into ovaries or ovotestes.

Next, the sexual behavior of male chickens treated with EB at 5 , 10, and 15 days
incubation was observed. No mating behavior was found in chickens treated at 5 or 10 days
incubation, while chickens treated at 15 days incubation showed the sequence of sexual behaviors
seen in normal male chickens. To investigate the reason for this, the medial preoptic area, which is
regarded as the center of sexual behavior, taken from male chickens treated with EB at incubation
was examined histologically. The medial preoptic area of male chickens treated with EB at 5 and
10 days incubation showed histological features similar to those in female chickens, while that of
male chickens treated with EB at 15 days incubation was the same as that in control males.
Therefore, one reason for the loss of mating behavior in EB-treated male chickens appears to be
hypoplasia of the male-type medial preoptic area. Treatment of the male embryo with EB during
the early developmental stage may therefore be conj ectured to cause estrogen to bind with estrogen
receptors, so that a female-type reproductive center is constructed. ‘

In addition, observation of the oviduct of adult female chickens treated with EB at 5 to
15 days incubation showed that a developed right oviduct, which is not found in normal chickens,
was present in chickens treated with EB at 5 and 10 days incubation. Chickens treated at 15 days
incubation showed no right oviduct development, as in normal chickens. As fewer ERs are present
in the right Miillerian duct than in the left, anti-Miillerian hormone inhibits development of the
right one and only the left one differentiates and develops into an oviduct. However, administration
of a large dose of EB to the female embryo up until 10 days incubation must be conjectured to
result in estrogen binding to the ERs in both Miillerian ducts, therefore, not only right one but left
one differentiates and develops to an oviduct. _

A clear relationship was thus shown to exist in chickens between the mechanisms of
development and subsequent morphological changes in accessory reproductive organs, expression
of sexual behaviors and differentiation of the reproductive center, as a result of administration of
20.64 mg exogenous estrogen from 5 to 10 days incubation.

These results therefore suggest that an accumulation of the exogenous estrogen that
exceeds endogenous estrogen far must arise abnormalities in the sexual differentiation.
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