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epithelium when the animals become adults. However, the development of such irreversible vaginal changes is inhibited by concurrent vitamin A (VA) treatment.
Neonatal exposure to keratinocyte growth factor (KGF), which is a paracrine mediator of epithelial-mesenchymal interactions, also induces the persistent proliferation
and cornification of the vaginal epithelium in adult mice. This study was designed to examine whether concurrent administration of VA inhibits the development of the
irreversible vaginal changes in mice exposed neonatally to KGF. The resuits showed that neonatal KGF treatment produced irreversible proliferation and cornification
of the vaginal epithelium in ovariectomized adult mice, whereas neonatal treatment with KGF plus VA did not induce such vaginal changes. Also, the number of layers
and thickness of the vaginal epithelium were increased in mice neonatally treated with KGF as compared with the control, and the increase was not seen in mice
neonatally treated with KGF plus VA.
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Suppression subtractive hybridization cloning was undertaken to identify the genes that were differentially expressed in the mammary tissues from PRL-deficient
mice compared with hyperprolactinemic and progesterone-treated mice. Of the several genes identified as being PRL-dependent, one clone encoded cDNA fragments for
mouse monooxygenase X (mMOX), a gene related to dopamine B-hydroxylase (DBH) which catalyzes noradrenaline and octopamine biosynthesis from dopamine and
thylamine. mMOX mRNA localized exclusively in the secretory epithelium in the mammary glands, although the expressions of the gene product in both prolactin-
nonstimulated mammary tissue and cleared fat pad were not completely negative. Thus, prolactin appeared to induce differentiation of mMOX-positive mammary buds,
and the gene might be useful for a molecular marker of the epithelial cell differentiation during mammary lobulo-alveolar development. In addition, expression of DBH
was also evident in the mammary tissue and was decreased by prolactin. Another DBH-like protein (a putative molecule from the genomic database) was exclusively
expressed in the thymus but not in the mammary tissue.
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In the male murine, the expression pattern of estrogen receptor (ER) in the developing epididymis is modified by the neonatal exposure to estrogens. On the other
hand, we have previously demonstrated that abundance of vitamin A during the so-called ’critical period’ inhibited some harmful effects of the neonatal estrogen
treatment on both female (e.g., ovary-independent proliferation of the vaginal epithelium) and male mice (i.e., decrease in the number of sperm). In the present study, the
effect of concurrent administration of vitamin A acetate on the effect of neonatal estradiol-17B treatment on the epididymal expression of ERo was examined in mice.
Injection of estradiol-17p for 5 days after birth resulted in an increase in the ERo. expression level in the vas deferens adjacent to the cauda epididymis at 18 days of age
when compared to the intact control mice, while no significant difference was observed in the epididymal ERa expression between the intact control and the group of
mice injected neonatally with both vitamin A acetate and estradiol-178. Thus, vitamin A treatment appeared to inhibit the outcome of neonatal estrogen-effect in the
developing mouse epididymis.
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Neonatal treatment of mice with estrogens, including diethylstilbestrol (DES), induces estrogen-independent persistent proliferation and cornification of vaginal
epithelium, resulting in tumor later in life. However, the molecular mechanisms of these changes have not been elucidated so far. ErbBs, tyrosine kinase receptors and
their ligands, epidermal growth factor family, are involved in the development in the reproductive tracts and their aberrant expression frequently occurs in cancer. In
order to clarify the correlation between estrogen-independent cell proliferation and erbBs signaling, we examined the expression profile of erbBs and their ligands in
neonatally DES-exposed mouse vagina. Female mice were injected (s.c.) with 3 micro gram per day DES or oil vehicle alone for 5 days beginning on the day of birth (day
0), and mRNA expression was examined the following day (day 5). Some mice were ovariectomized on day 46 and sacrificed on day 60. We found that some EGF family
ligands were highly expressed in neonatally DES-exposed mouse vagina, showing estrogen-independent persistent proliferation and cornification.
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Mice exposed neonatally to diethylstilbestrol (DES) show disorganized uterine myometrial layers, uterine adenocarcinoma and stratification and cornification of
vaginal epithelium. These reproductive abnormalities are induced by estrogens when exposed within a critical window. The molecular mechanism of these abnormalities,
however, remains unknown. Thus, we examined global gene expression in uterus and vagina of 0, 5 and 60-day-old mice 6h after DES injection by microarray analysis.
Number of induced or repressed genes by DES revealed 10-fold less in neonatal mouse uterus than those of adults. In vagina, number of genes exhibited expression
change by DES in neonatal mouse vagina was also smaller than those of adults. In 5-day-old mice, number of genes expression by DES were ca. 1/5 of genes of adult
vagina. Thus, gene response to DES in uterus and vagina are increased with age. Genes affected in neonatal period may be related to abnormalities in reproductive tracts.
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We have demonstrated recently that Purkinje neurons of the rat cerebellum actively synthesize progesterone de novo from cholesterol only during neonatal life. We
have further found that progesterone promotes both dendritic growth and synaptogenesis in Purkinje neurons through intranuclear receptor-mediated mechanisms. On
the other hand, recent studies have shown that estrogen receptor P is expressed in the rat Purkinje neuron. Therefore, it is possible that not only progesterone but also
estrogen may be involved in the formation of cerebellar cortex. With these findings as a background, in this study, we first investigated the expression of aromatase
(P450arom), which forms estradiol-17B, in the rat cerebellum using RT-PCR. P450arom mRNA was expressed in the cerebellum during neonatal life and its expression
was localized in Purkinje neurons. We then examined the effect of estradiol-17p on Purkinje neuron morphology during neonatal life. Both in vitre and in vivo studies
showed that estradiol-178 promoted the growth of Purkinje dendrites. Taken together, it is possible that both estradiol-17B and progesterone may be essential for the
formation of cerebellar cortex.
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Many chemicals released into the environment have capacities to disrupt the systems of normal development. In this work, we investigated the influence of
bisphenol A (BPA) and nonylphenol (NP) on Xenopus laevis at embryonic and larval stages, as a model animal in aquatic environment. Embryos were exposed to eight
different concentrations of BPA (0.3-6.8 mg/L) or NP (0.2-11.0 mg/L) from stages 6 to 45. Reduced length, tail flexure, microcephaly, rudimental gut coiling and edema
were observed at 4.4 mg/L BPA and 4.6 mg/L NP, 4 days of exposure. Hypersensitive stages of X. Jaevis embryos to these chemicals were clarified by exposing at 5
different periods, BPA affected only earlier stage and NP markedly affected at later stage. To analyze the functional mechanism of BPA and NP in induction of
morphological changes, we adapted a DNA array technology. We identified several genes induced or repressed by these chemicals during frog development.
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Estrogens play key roles in vertebrate physiology. The vasculature, like the reproductive tissues, bone, liver, and brain, is an important target of estrogen’s action.
On the contrary, recent studies have found that hormone replacement therapy (HRT) is associated with increased risk of venous thromboemboism. We established three
transgenic medaka fish lines overexpressing the medaka estrogen receptor under the constitutive medaka B-actin promoter. The transgenic embryos became
hypersensitive to estrogens, and failed to develop yolk veins while blood clots formed in the blood island. These results indicate that activation of estrogen receptor
caused the estrogen-induced developmental defects. On the contrary, the transgenic fish underwent the genetically determined gonadal differentiation (testis or ovary)
and showed the same sex-reversal rates as those of wild-type non-transgenic fish in the treatments with estrogen and androgen. These results present invaluable data to
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