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Prospects for Weight of Evidence-based toxicity assessment

Kumiko Ogawa

We are surrounded by or supported by many chemical substances, including those we directly
ingest, such as pharmaceuticals, pesticides, food additives, and food constituent chemicals, as well as
those we are unintentionally exposed to in our living and working environment. In this review, I would
like to look back on the objectives of safety assessment of various chemicals around us, and discuss
how we can ensure the safety of new chemical substances, that continue to increase year by year.

In addition, after more than 10 years of prospective evaluation study, the International Council for
Harmonisation of Technical Requirements for Pharmaceuticals for Human Use (ICH) guideline for
carcinogenicity testing (ICH SIB(R1) guideline) has been revised and has also been implemented in
Japan from March 2023. This revision allows waiver of conducting two-year rat carcinogenicity test if
sufficient Weight of Evidence (WoE) can predict the carcinogenicity of a candidate pharmaceutical. In
order to evaluate carcinogenicity without compromising safety and in line with the 3R principle with
fewer resources, it is expected that additional evidence achieved from samples collected in chronic
toxicity studies will complement the data. For this purpose, we aim to establish a carcinogenicity
evaluation system using histopathological specimens that utilize y-H2AX, a DNA damage marker, and
also stem cell markers of target organs as indicators of dedifferentiation, one of the malignant
phenotypes. We are also investigating an evaluation system using histopathological specimens for the
detection of antithyroid agents, which have recently raised concerns about their impact on the
developmental neurotoxicity of the next generation. Methods to visualize and quantify changes in
biomarker proteins that explain the mechanism of toxicity should have further potential in WoE-based
toxicity evaluation. The combination of iz silico and iz vitro screening systems with more in-depth i

vivo evaluation is expected to lead to appropriate and safe use of useful chemicals.
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Fig. 1. Representative immunohistochemical staining with anti- y -H2AX antibody in the urinary bladder (A, B) and

liver (C, D) of male rats

A, C; non-treated control, B; 1% o-acetotoluidine in the basal diet for 4 weeks and D; 1000 ppm N-Ethyl-N-
hydroxyethyl nitrosamine in drinking water for 4 weeks. y-H2AX-positive fine dots are visible in the nuclei of

the target cells in rats given carcinogen.
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B

Fig. 2. Representative immunohistochemical staining with anti-thyroid stimulating hormone (TSH) antibody in the

pituitary gland of non-treated control (A) and perchlorate-administered (B) male rats

It is evident that the inhibition of thyroid iodine uptake by perchlorate and the subsequent reduction in

thyroid hormones increased TSH expression in the pituitary gland through a negative feedback mechanism.

(increase in TSH-positive area by perchlorate)
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