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Abstract:

It has been established thal various estrogenic chemicals affect spermatogenesis as the endocrine
disruptors. However, the mechanisms of harmful actions of such estrogenic endocrine distuptors are not
clear at the level of cellular and molecular bialogy. It is necessary to elucidate the action mechanisms of
the estrogenic chemicals for the detection of harmful chemicals and prevention of the hazards. Estrogenic
chemicals exert (he elfocts through the binding to the nuclear estrogen receptors and the regulation of gene
transcription. Recently, another mechanisms of cstrogen actions which exert the cffects by binding to the
membrane ¢strogen reccptor and activating the tyrosine kinase-mediated intracellular signal transduction
cascade have been proposed. In this project, we have examined biochemically and morphologically the
mechanisms of the defective spermatogenesis in the Fyn tyrosine kinase-gene knockout mice, in
combination with the analysis of the harmful actions of representative estrogenic chemieals such as 3 -
estradiol 3-benzoate and diethylstilbestrol  (DES) . We have found that the affected development of the
adhesion structurcs on the Sertoli cells, ie. the ectoplasmic specialization should be involved both in the
defective spermatogenesis due to Fyn tyrosine kinase deficiency and also duc to the neonatal
administration of DES. The possible involvement of Fyn tyrosine kinase in the formation of ectoplasmic
specialization in the developmental process was also suggested. In addition to such developmental stage, it
was also found that estrogenic chemicals affect the spermatogenesis of the adult testis by the action on the
early stage of spermatid differentiation and defective formatian of the ectoplasmic specialization is also
involved. On the other hand, DES administration to the neonatal rodents elicited defective neural structure
in the limbic system, and such defects were also found in the Fyn deficient mice, Above findings indicated
that the crossover points between the Fyn tyrosine kinase-mediated signal transduction system and the cell
adhesion-cytoskeletal system might be one of the new targets of harmful estrogenic compounds.
Furthermore, DES might affects the neural development and induce defects in the higher brain function
including memory and emotion,
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