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Studies on the molecular and cellular biological mechanisms on male reproductive
system

affected by endocrine disruptors

Chisato MORI, Chiba University, Professor
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Abstract: (1)

In this study, it is indicated that flutamide (Flu) has estrogen-like effect on mouse testes
(Anahara R et al. 2004 in press), as previously reported (Toyama Y et al. 2001). The effects of
Flu+- -estradiol 3-benzoate (E2B) and Flu+ cyproterone acetate (CA) were found to be more
severe than those of the single Flu, and the Flu+ICI 182,780 (ICI) treatment tended to recover
the damages. These results suggested that E2B and CA worsened the adverse effects of Flu on
spermatogenesis. On the other hand, ICI repressed the effects of Flu. This study also
suggests that the relative concentration of estrogens to androgens in spermatogenesis is fixed,
and the exogenous chemicals disrupted the balance of the relative concentration. Our present
study may be a key in preventing the endocrine disrupting chemical’s effects.

(2) Testes of two lines of infertile knockout mice were observed by electron microscopy. The
phenotype showed abnormalities in acrosomes and nuclei of spermatids in addition to
abnormalities in ectoplasmic specialization. The phenotype was the same as that of E2-, E2B-,
and bisphenol A (BPA)-treated mice. Specific localization of an actin binding protein in
ectoplasmic specialization was not observed, as of these estrogenic chemical-treated mice.
Mutant azoospermic rats, which show impaired blood-testis barrier, were treated with these
estrogenic chemicals. No changes in phenotype were observed, suggesting that the chemicals
act on the same point(s).

(3) Although it is thought that disturbance of spermatogenesis by diethylstilbestrol (DES)
cause decrease of sperm counts disturbed, it is not clear which is damaged by DES, germ cells
or Sertoli cells. Therefore, we adapted transplantation technique to the question. When

germ cells prepared from GFP (Green Fluorescent Protein) mouse (donor) were transplanted
into seminiferous tubules (recipient) of non-DES-treated mouse from which germ cells were
eliminated by busulfan treatment before transplantation, the germ cells colonized in the

recipient tubules and spermatogenesis was observed. While in the DES-treated recipient,
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spermatogenesis was disordered. These suggested that DES disorders at least Sertoli cells
rather germ cells.

(4) In in-house cDNA microarray analysis, we isolated some genes whose expression was
altered in epididymis after neonatal treatment of mice with DES or E2 at 2, 4 and 8 weeks of
age. These genes appear to be related with the deterioration of epididymal function by
neonatal treatment with DES or E2.

(5) The results of chronic exposure to low-dose isoflavone, especially the period before
gestation to the end of lactation and after weaning, dose not affect to male mice on
reproductive development. On the other hand, transcriptome analysis and proteome analysis
of in vitro exposure experiments using TM4 testicular cells to estrogenic/non-estrogenic
compound including isoflavones revealed that chemicals were classified into some groups by

the response of genes and proteins.
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