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Abstract:
Tt has been established that various estrogenic chemicals affect spermatogenesis as the endocrine disruptors.
However, the precise cellular and molecular-biological mechanisms of harmful effects elicited by these
endocrine disruptors are not clear at present. It is needed to elucidat.e the action mechanisms of the endocrine
disraptors for the prospective detection of harmful chemicals and prevention of the haﬁards caused by these
chemicals.

Tn this study, the mechanisms of defective spermatogenesis caused by the nconatal exposure to a typical
gstrogenic compound, dicthj]sti]bcstrol (DES), were investigated morphologically and molecular biologically
by using both in vivo and in vitro systems. Consequently, it has been elucidated that DES-induced defective
spermatogenesis, especially the arrested mciosis is based on the disruption of biood-testis barrier due to the
defective development of ectoplasmic specialization botween the Sertoli cells. This DES-induced defect has
been revealed to be reve$ible and not to be prevented by the simultaneons administration of estrogen receptor
antagonist, Tamoxifen. Furthermore, the simultaneous administration of DES and Tamoxifen caused the
dysgenesis of Leydig and myoid cells, and it has been suggested that the combination of cstrogen réécptor—

rclated molecules might cause unexpected severe defocts. In combination with this result, the profile of the



changed pattern of testicular gene expression following DES exposure at the neonatal stage was examined by
DNA microarray, |

Subsequently, DES-induced changes in the Sertoli cells were morphologically and biochemically
analysed by using Sertoli cell-derived cell line TM4. Elcctron-microscopically, the enlargement and dilatation
of rough endoplasmic reticulum was induced in TM4 cell line. By the two-dimensional electrophoresis and
Western blotting analysis of the proteins of Sertoli-oeil liﬂc, DES-induced reduction of specific proteins and
DES-induced enhancement of tyrosine phosphorylation of specific protein was rcv-ealed. These changes were
specific for the TM4 ccll ling and were not observed in the fibroblast-derived cell line NIH3T3, Thus, these
molecular changes should be applied as the molecular markers for bES exposure.

On the other hand, new molecular markers for germ cells and Sertoli cells were developed. Notch-1 and
presenilin-1 as the markers for specific stage of germ cell development and TulJ1(neuron-specific tubulin) as
the marker for Sertoli cells were applied to examine the effect of DES exposure at the neonatal stage, The
mode of expression of these markers correlated well to the depree of defects in the spermatogencsis as judged
by the morphological examination.

Estrogenic molecules have been oonsidcrcﬂ to exert the effects through the binding to the nuclear
estragen receptors and the regulation of gene transcription. Recently, another mechanisms of estrogen actions
which exert the effects by bmding to the membrane estrogen receptors and activating the tyrosine kinase-
mediated intracellular signal transduction cascade have been proposed, The findings in this project suggest that
the crossover points between the tyrosine kinase-mediated signal transduction system and the cell adhesion-
cytoskeletal system (i.é. ectoplasmic specialization between Sertoli cells) might be onc of the new targets of

harmful estrogenic compounds.
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