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33 Years of Endocrine Disruption Research:
Historical Background and Future Directions

Taisen lguchi
Graduate School of Nonobioscience, Yokohama City University

Following the Wingspread Conference (1991) organized by Colborn, conferences were held (1996, 1997) to
discuss how to deal with endocrine disruptors (EDs), and efforts were started in various countries, WHO,
UNEP, and OECD. Historically, some well-known events include the discoveries of estrogen in pregnant
mares' urine (1928), estrone (E1) (1929), the synthesis of DES (1938), livestock infertility by ‘mycoestrogen’
(1928) and phytoestrogen from clover (1946), mouse infertility by DES-contaminated feed and DES
contamination in vitamins (1950), the discovery of vaginal cancer in women by transplacental exposure to
DES (1971). The “Estrogens in the Environment” Conferences (1979, 1985, 1994) were held by McLachlan.
In 1998, the Environment Agency/MOE measured suspected “EDs” in the environment, and started to
establish test methods for EDs using Oryzias latipes, Xenopus laevis, and Daphnia magna as OECD test
methods. The MOE is selecting substances detected in the environmental surveys using the information from
the reliable literatures concerning hormonal actions (estrogen, androgen, thyroid hormone, molting hormone,
juvenile hormone), and effects on hormone synthesis, and performing long-term in vivo definitive tests based
on a comprehensive judgment of the results of in vitro screening and short-term in vivo tests. This is a brief
overview of the trends and problems in EDs research over the past 33 years.
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The Plastic Treaty and Plastic Chemicals

Hideshige Takada!, Kaoruko Mizukawa?!

!Laboratory of Organic Geochemistry (LOG), Faculty of Agriculture,
Tokyo University of Agriculture and Technology

Because of wide-spread pollution with plastics and associated chemicals (monomer, additives, processing
aids, and non-intentionally added substances) in the environments, wild life and human being have been
impacted by plastics and plastic chemicals. To mitigate and reduce their pollution, the Plastic Treaty was
proposed in 2022 and has been under international negotiation processes. Plastic issue has been discussed in
terms of impacts of plastic chemicals on organisms, especially on human health as well as
resource-circularity, waste-management and climate change. Bioaccumulation of micro-/nano-plastics
through food-web might be limited due to their less movability withinfamong biological tissues because of
their higher molecular weight. On the other hand, bioaccumulation of plastic chemicals has been widely
demonstrated and most recent review (An Umbrella Review of Meta-Analyses Evaluating Associations
between Human Health and Exposure to Major Classes of Plastic-Associated Chemicals by Symeonides et al.
(2024) concluded that exposure to plastic-associated chemicals (i.e., phthalates, bisphenol A, and
polybrominated-diphenyl ethers : PBDES) is associated with adverse outcomes across a wide range of human
health domains. Mechanistical approach to integrate adverse outcomes of different classes of chemicals (e.g.,
chemicals with different binding affinity to different hormone receptors) should be developed in future
studies.
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A Current Perspective on Endocrine Disruption

Tohru Kobayashi
Institute for Environmental Sciences, University of Shizuoka

Endocrine disruption broadly refers to the following effects of chemical substances: hormone-like
effects (agonists), hormone-disrupting effects (antagonists), promoting or inhibiting hormone biosynthesis
and metabolism, affecting the number of receptors, and affecting the regulation of hormone levels (feedback).
The potential of chemicals has been evaluated based on their correlation with the amount (concentration) of
the chemical substance, hormone levels, hormone-dependent phenotype, mMRNA and protein activity of the
gene involved in the synthesis and metabolism system, and receptor gene and protein levels as indicators
(endpoints). In addition, adverse effects have been evaluated based on the correlation between the potential
and phenotype caused by the chemical.

Since a quarter of a century has passed since endocrine disruption was first recognized, information,
including new evidence, has accumulated, for example, a chemical substance affects multiple hormonal
action endpoints and the existence of other receptors in addition to receptor subtypes. Therefore, it is
necessary to reconsider the evaluation methods for endocrine disruption. Additionally, genome editing has
made it possible to easily analyze non-mammalian animals, including aquatic vertebrates. Consequently, it is
possible to clarify the effects of hormone signaling from defects and to reconstruct an evaluation system
based on these findings. Here, | talk about some recent examples that are becoming clear from this
perspective.
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