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Effect of environmental chemicals on thyroid hormone action in GH3 cell

Yoshihiko Funae, Professor
Osaka City University Medical School,

Key Word : bisphenol A, protein disulfide isomerase, thyroid hormone, GH3 cell

Abstract :

Environmental chemicals have been known to affect not only reproduct systems but also
central nervous systems, which is caused by disruption of thyroid hormone action. In order to
clarify their relevance to behavior disorder or learning disorder, it is important to elucidate the
mechanism of disrupting activity of environmental chemicals toward thyroid hormone action,
essential for normal development of brain function. Previously, we isolated and purified the
novel bisphenol A (BPA) binding protein, protein disulfide isomerase (PDI), and characterized
that the triiodothyronine (Ts) binding was inhibited by phenolic compounds including BPA.
These chemicals may interfere the function of thyroid hormone via PDI.

In this study, to compare their binding activity toward PDI with their effect on thyroid
hormone action, we investigated the thyroid hormone disrupting activity using GH3 cells, a rat
pituitary cell line which grow and produce growth hormone (GH) depending on physiological
concentrations of thyroid hormone. The cell growth is induced by the treatment of BPA,
4-octylphenol, and p-nonylphenol. 4-Octylphenol have both facilitating and inhibition activity.
The GH production was inhibited by BPA, 4-octylphenol, p-nonylphenol, and
pentachlorophenol.

It was clarified that the chemicals which have displacing activity of Tz toward PDI is affect Ts

dependent thyroid hormonal action.
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