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Effects of environmental relevant estrogen on reproduction and sperm
motility of Java medaka (Oryzias javanicus)
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Estrogenic chemicals and natural hormones, including 178-estradiol (E2) and
estrone (E1), are known to disrupt functions of the endocrine system of aquatic
organisms. E2 and E1 have been detected in sewage treatment works effluent and
estuarine waters. Moreover, there is little information on the effects of E2 and E1 on
reproduction . of marine fish. This study investigated the effects of E2 and E1 on
reproduction of the estuarine fish, Java medaka (Oryzias javanicus).

Starting from the embryonic stages, Java medaka were exposed to 9.5, 16, 68,
159 and 243 ng/L of E2. Accordingly, E2 exposure induced vitellogenin in male, the
appearance of testis-ova and inhibition of fertility. Similarly, Java medaka were exposed
to 89, 198, 484, 1190 and 3700 ng/L of E1. E1 exposure-also induced vitellogenin in male
and inhibition of fertility. The fertility of Java medaka exposed to 16 and 68 ng/L of E2
was significantly lower than that of the control. However, fecundity of the fish exposed to
68 ng/L was stimulated. Some male fish exposed to less than 68 ng/L of E2 seemed to
exhibit androgen-inhibition effects. Suggesting that spermatogenesis of male fish can be
inhibited by E2. Therefore, sperm motility in Java medaka, as determinant by the ratio
of motile sperm and swimming velocity, was investigated to clarify the cause of the
inhibition of fertility. Results show that the ratio of motile sperm of fish exposed to more
than 34 ng/L of K2 for 4 weeks or more was significantly lower than that of the control.
Additionally, the swimming velocity of their sperms was also significantly lower than
that of the control. These results suggest that E2 may have inhibitory effects on the
sperm motility. As reported by other researchers, 4-fert-pentylphenol inhibited P450
118-hydroxylase mRNA expression in medaka (O. Jatipes) and suggested that
4-tertpentylphenol may have inhibitory effects on the synthesis of testicular
11-oxygenated androgens through downregulation of P450 11B8-hydroxylase expression, a
key steroidogenic enzyme in production of 11-ketotestosterone. Consequently, exposure
of Java medaka to E2 could have inhibited the synthesis of 11-ketotestosterone thus
affecting sperm motility that leads to inhibition of fertility by exposure of E2 and

estrogenic chemicals.
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