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Establishment of a short-term, in vivo
screening method for detecting chemicals
with juvenile hormone activity using adult
Daphnia magna

Ryoko Abe® Haruna Watanabe®, Masumi Yamamuro?, Taisen Iguchi®
and Norihisa Tatarazako™"*

ABSTRACT: Juvenile hormone (JH) and JH agonists have been shown to induce male offspring production in various daphnids,
including Daphnia magna using OECD TG211. The critical period (about 1h) for JH action on ova in the parent’s ovary to induce
male offspring is existing at 7-8h later from ovulation. Therefore, we considered that adult D. magna could be used to produce a
short-term screening method for detecting JH analogs. Using this method, we successfully demonstrated male offspring induc-
tion in the second broods after exposure to JH or JH agonists. After investigating the exposure time, the number of repetitions
and the exposure concentration, we established a short-term, in vivo screening method for detecting JH analogs using adult D.
magna. We examined positive and negative control chemicals using a previously developed method and verified the validity of
our new testing method. Copyright © 2014 John Wiley & Sons, Ltd.
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Exposure Timeline
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Test Week | 1234567 |8|9[#|#|#|#|#|#|#|8|18|19(#|#|8|#|#|#|#|#|#|#]|8]|#|#

Endpoint Timeline
Reproduction F, F, F,

Hatch F, F,

Survival F,

Growth F,

Vitellogenin

Secondary sex

m | m = m
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characteristics

Histopathology F, F,
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Fish multigeneration test with preliminary
short-term reproduction assay for estrone
using Japanese medaka (Oryzias latipes)

Ataru Nakamura®P®, Ikumi Tamura®, Hitomi Takanobu®,
Masumi Yamamuro®, Taisen Iguchi® and Norihisa Tatarazako®"*

ABSTRACT: The most potent chemicals potentially causing adverse effects on fish species are estrogens in human waste.
Sewage is a source of these estrogens and it is difficult to reduce. In particular, although the bioactivity of estrone is esti-
mated to be about half of that of estradiol, multiple studies report that more than 100 ng I' of estrone can be detected in
urban rivers, induding discharges from sewage treatment works; approximately two times as high as estradiol. Few studies
have been conducted to investigate the long-term effects of estrone on wildlife; therefore, we conducted fish multigeneration
test using Japanese medaka (Oryzias latipes). Medaka were exposed to estrone for 27 weeks across three generations in en-
vironmentally relevant concentrations, being 5.74, 11.4, 24.0, 47.1 and 91.4.ng I"". No effects on reproduction were observed
n the first generation; however, a decline in egg production and fertility was observed in the second generation exposed to
91.4 ng I"" estrone, which is lower than some known environmental concentrations in urban emmonments Furthermore

|stopathologu:al abnormalities were observed in the third generatlon exposed to both 47.1 and 91 4 ng " suggestlng tha

the second and thlrd generatlon they were not consutem wnh actual effects on reproductlon, notwnhstandlng the testls ova
is regarded as the key evidence for endocrine disruption. Accordingly, we consider that qualitative measurement of abnor-
malities using histopathological observations is required for appropriate evaluation of endocrine disruption. Copyright ©
2014 John Wiley & Sons, Ltd.
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Test Timeline
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