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Summary of Research: 

Recently, the concern over the toxicity of environmental chemicals that induce hypothyroidism 
has been increased, since hypothyroidism during pregnancy can have a significant impact on the 
development of the fetal brain in human. However, the results of thyroid function disruption 
detected by toxicity testing have not been sufficiently utilized for risk assessment of chemical 
substances because the correlation between the degree of hypothyroidism during pregnancy and 
adverse effects on the development of the fetal brain remains unclear. In order to solve the 
problem, we focused on differentiation markers of mature neurons and produced reporter 
transgenic mice (Tg mice) carrying luciferase (Luc2) and LacZ genes downstream of a neuronal 
differentiation marker promoter. In the past year, we have confirmed the usefulness of Tg mice in 
assessing developmental neurotoxicity and found the possibility of evaluating the effects of 
hypothyroidism from early pregnancy on the infant brain using the antithyroid drug propylthiouracil 
(PTU). In this fiscal year, we analyzed the correlation between the expression profile of in vivo 
imaging in the infant brain and maternal thyroid-related parameters when hypothyroidism was 
induced by exposure to various doses of PTU from early pregnancy. 

PTU induced a dose-dependent decrease in triiodothyronine (T3)/thyroxine (T4) and an 
increase in thyroid-stimulating hormone (TSH) in maternal blood. In histological analysis of the 
thyroid gland, symptoms of hypothyroidism such as thickening of follicular cells were observed 
even at low-dose PTU exposure prior to significant changes in serum T3/T4/TSH levels. In 
addition, the expression of reporter molecules in the brain of the infants was also increased in a 
dose-dependent manner of PTU. Furthermore, similar to the results of thyroid histological analysis 
in the mother, the effects were observed even at low-dose without significant changes in the serum 
levels of thyroid-related hormones. 

 These results suggest that in chemical-induced hypothyroidism, thyroid histology is a more 
sensitive indicator for detecting their effects than serum thyroid-related hormones, and that some 
adverse effects on brain development in the child may occur prior to changes in maternal serum 
thyroid-related hormones. 
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