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In order to assess the toxicity of neonicotinoid pesticides on avian
embryonic development and growth, we have developed a technique for avian embryo culture using quail
fertilized eggs, which enabled to expose them to the test substances quantitatively at any
developmental stage after newly laid egg. Furthermore, we were able to observe embryonic lethality
and developmental status continuously during the whole embryonic period until hatching. As a result
of the exposure test of imidacloprid, lethality and growth retardation became apparent in the high
concentration test group, and a decrease in survival rate was observed. Furthermore, the morphology
of the gonads and paragenital gland (i.e. Mullerian duct and Wolffian duct), sex steroid hormone
levels in the blood, and expression levels of genes related to sexual differentiation could be used
as toxicological endpoints to elucidate the modes of action in the future.



1962

Hallmann 2014

Colony Collapse Disorder, CCD

Tokumoto et al., 2013

Wangetal., 2016
Sano et al., 2016

2013

Kawashima et al., 2005
Kawashima et al., 2016

1
2
PCR
1
Perry, 1988
0~400 pl 9



EO

RNA

3B-

AMH

2

restriction FGR

E9 E15

E9 El12 E15

ELISA

cDNA

ERa ERB

3B-HSD

17B-HSD

ex ovo

E12

E9 E12 E15
PCR
17o- P45017(x,lyase
AR
AMHR2
E15

PCR

P450g
17B-

fetal growth

E9

E12

E15

5 P450s:  P45017cyese 3B-HSD 17[B-HSD  PA45040m



E9 E15

173-HSD
ERax ERPB AR E9 E15
ERat AR E15 E9
E15 ERB E15
E15 AR E15
ERo ERPB AR E9 E15
E15 ERa ERPB
AR ERa E15
E9 AR E15 E9
E12 E15 ERc AR
ERo ERP AR
AMH
E9 E15 AMH
AMHR2

Hallmann et al. (2014) Declines in insectivorous birds are associated with high

neonicotinoid concentrations. Nature 511: 341-343.

Tokumoto et al. (2013) Effects of exposure to clothianidin on the reproductive system of
male quails. J Vet Med Sci 75: 755-760.

Wang et al. (2016) Imidacloprid exposure suppresses neural crest cells generation during
early chick embryo development. J Agri Food Chem 64: 4705-4715.

Sano et al. (2016) In utero and lactational exposure to acetamiprid induces abnormalities
in socio-sexual and anxiety-related behaviors of male mice. Front Neurosci 10 (228).

Kawashima et al. (2005) An avian embryo culture system for embryogenesis using an
artificial vessel: Possible conservation benefits in the rescue and management of endangered
avian species. Zoo Biol 24: 519-529.

Kawashima et al. (2016) Avian test battery for the evaluation of neuro- and reproductive
toxicity. Front Neurosci 10 (296).

Perry MM (1988) A complete culture system for the chick embryo. Nature 331: 70-72.



60

2020

24-31

DOl




