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Endocrine disruption



Endocrine disruptors



Action of endocrine disruptors



Endocrine system



Increase of thyroid disease



Increase of thyroid disease



Thyroid hormones



Thyroid hormones



Nonylphenol

Bisphenol-A

Bisphenol-S

Triclosan

DDT

PCB

Bisphenol-F

Thyroid system disruptors

DEHP



Endocrine Disruptor Screening Program (EDSP)



Endocrine disruption in thyroid system



Endocrine Disruptor Screening Program (EDSP)

OECD conceptual framework



EDSP level3 non-mammalian assay

•OECD TG 231 adopted 7 Sep. 2009.



Amphibian metamorphosis

Salamander (Urodela)

Frog (anuran)



Hypothalamus-Pituitary-Thyroid Axis (HPT axis)

- +



Shimizu-Nishikawa et al., 2002

Thyroid hormone(TH)-induced apoptosis



Nishikawa and Hayashi, 1995

Thyroid hormone(TH)-induced apoptosis



Developmental biologists studied amphibians because…

1)  the eggs and early embryos were large

2) experimental manipulations were thus relatively easy

3) development outside of the uterus or egg meant that results 

could be tracked throughout development 

African clawed frog (Xenopus laevis)



Life cycle of X. laevis



Metamorphosis of X. laevis



Amphibian metamorphosis assay (AMA)



Amphibian metamorphosis assay (AMA)



Amphibian metamorphosis assay (AMA)



Amphibian metamorphosis assay (AMA)



Amphibian metamorphosis assay (AMA)



Amphibian metamorphosis assay (AMA)

Criteria

4 severity grade



Results of AMA (validation)
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Results of AMA (validation)

Thyroid atrophyNormal thyroid



Results of AMA

Iodine uptake blocker



Results of AMA

Iodine uptake blocker



Results of AMA

Iodine uptake blocker



Results of AMA (Propylthiouracil; PTU)



Tributyltin

Thyroid disrupting chemicals in AMA screening

Nonylphenol

Bisphenol-A

Methimazole

Zineb

PCB-77

PCB-126Phenobarbital
PBDE

(Pentabromodiphenyl ether)

Atrazine

TBBPA
Methoxychlor

Alachlor



Alternative species 

Wrinkled frog (Rana rugosa) - Japan



Alternative species 

Fire-bellied toad (Bombina orientalis) - Korea



Thank you !


