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| Initiatives up to the Present

Current Strategies Designed to Deal with Environmental Endocrine Disruptors
Ministry of the Environment, Government of Japan

Kazuhiko Adachi
Ministry of the Environment, Government of Japan

Foreword

Though endocrine disrupters have become a focus of great concern amongst the general public over their adverse
effects on human beings and wildlife, there is still much to be explored scientifically, a discrepancy that makes endocrine
disrupters a key environmental safety issue. To deal with the problem, the Ministry of the Environment (MoE), Japan, is
conducting environmental monitoring and hazard assessment on EDCs, and also exchanges information with other countries

and international organizations on the issue under a framework of international cooperation.

As a part of these activities, the MoE has held an annual International Symposium on Environmental Endocrine
Disrupters since 1998. Past symposia brought together leading scientists from all over the world, with their productive

discussions receiving positive attention at the international level.

Endocrine disruptor issues: approaches

In May 1998, the MoE developed its "Strategic Programs on Environmental Endocrine Disruptors '98" (SPEED '98)
and presented it to the public. The Programs set forth the Ministry's basic perspective on the problem, along with specific
plans for action.

"SPEED '98" called for progress on the following four items.

(1) Promotion of a fact-finding study on detection in the environment and impact on wildlife

(2) Promotion of testing and research, plus technology development

(3) Assessment and management of environmental risk and provision of related information; and
(4) Efforts for reinforcement of international networking on endocrine disrupter issues.

An environmental monitoring survey has been conducted every year since 1998 for 65 chemical substances, listed on
the "SPEED '98" program, that are suspected endocrine disruptors. Thirty six chemical substances have been selected from
the list and hazard assessment, i.e the risk they pose to human health or ecosystems, has begun accordingly (covering 12
chemical substances in 2000, eight substances in 2001, eight substances in 2002 and eight substances in 2003). The results
of hazard assessment on the 19 substances selected in 2000 and 2001 have already been published and it was positively
concluded that two of these substances, nonylphenol and 4-octylphenol, had endocrine disruptor effects on fish. In addition,

basic research programs as well as joint international research projects have been carried out.

Future policy directions

The MoE is committed to continued efforts on the accumulation of scientific knowledge and hazard assessment to
solve the problem of EDCs, taking into account novel findings such as presented in the WHO-IPCS report "Global
Assessment of the State-of-the-Science of Endocrine Disrupters" published last year. Further, based on the scientific
knowledge that have become available in Japan and overseas, the MoE launched a two-year project to revise and update
"SPEED '98" this year.
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Development of Various Screening Methods of Endocrine Disrupting Chemicals

Taisen Iguchi
Okazaki National Research Institutes, Japan

Endocrine disruptor issue has been proposed by integration of several problems already recognized such as 1)
correlation between various abnormalities in wildlife and contamination of PCBs and pesticides, 2) correlation between in
utero DES exposure and reduction of sperm counts and increase in reproductive tracts tumors, 3) perinatal estrogenization
induced various organ abnormalities in rodents, 4) possible correlation between dioxins and pesticides exposure and
tumorigenesis in humans, 5) estrogenic chemicals leached from plastic containers stimulated MCF-7 cell proliferation.
These results suggested that exposure of developing organisms to estrogenic chemicals resulted in various reproductive
abnormalities in wildlife, experimental animals and humans.

Concentrations of chemicals in the environment and chemicals leached from plastic containers, and chemical exposure
levels in humans and wildlife have not been measured when this issue has been started to tackle by various organizations.
Estrogenic activity of various chemicals and anti-androgenic activity of several pesticides have been reported. There have
been thought that links between PCBs/dioxins contamination and malformations in wildlife, and their anti-thyroid hormone
activities and mental retardation.

In 1998, the Ministry of Environment Japan (MOE) proposed a list of chemicals which have been suspected to have
endocrine disrupting activity (SPEED ’98). Based on the list, MOE monitored chemicals in the environment and in wildlife.
In 1998, 12 lists was proposed by various organizations. EU selected 553 chemicals based on the references published and
listed 66 priority chemicals based on high production volume and the contamination in wildlife and humans.

Monitoring of chemicals by MOE facilitated the advancement of analytical methods and standardized analytical
methods. MOE started to test various chemicals using medaka fish and pregnant rats. Reporter gene assay systems using
human estrogen receptor a (ERa) and ERb, androgen receptor (AR) and thyroid hormone receptor have been established. In
silico 3-dimensional QSAR using human ERa has also been improved using data of reporter gene assay and receptor
binding assay. In addition to human ER systems, reporter gene assays using ERs form medaka, quail and Xenopus laevis
have also been established. These in vitro assay systems will be standardized by OECD VMG non-animal. VMG
Invertebrates group has been established and several invertebrates, such as copepod, mysid, Daphnia magna, snail,
earthworm and beetle, were proposed to develop test guidelines to study endocrine active chemicals. Micorarray system, a
new technology which can be detected global gene expression, has been used to detect estrogen responsive genes and
chemical responsive genes. Data base which contain genes showing altered expression by hormones and chemicals will be
established. In the chemical test using pregnant rats, human exposure levels of chemicals have been used to confirm safety
of the chemical use.

In UK-Japan research collaboration program, we are collaboratively working on roach and stickleback. We cloned
ERa, ERDb, AR, aromatase and several other genes, and expression levels of these genes in estrogen exposed or sewage-
treated roach are analyzing. Stickleback has been proposed to study androgenic activity of chemicals, since spiggin is
produced from kidney by androgen stimulation. UK-J group cloned this gene and established ELISA system to measure this
protein.

Several new topics related to chemicals will be introduced.
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Measures Taken by the Chemical Industry regarding Endocrine Disrupters

Kimihiro Iwamoto
Mitsui Chemicals, Inc., Japan

“Chemistry is the core of the creation of values.” (from the commemorative speech of Professor Noyori on his award
of the Nobel prize in 2001)

Current civilization and society could not have been achieved without chemical products. It is said that some 100,000
synthetic chemical products are on the world market. Because of the higher quantity of chemical products, diversification of
uses, internationalization of markets, and discovery of new toxicity and risks due to intellectual progress, many issues have
arisen relating to the safety of chemical products with respect to the environment and human health. Aiming at the
expansion of voluntary initiatives toward securing the environmental and health safety in the total life cycle of chemical
products (research, production, use, and disposal), the chemical industry has been proceeding with “Responsible Care®

activities under international cooperation since the 1990s.

Since the Japanese edition of “Our Stolen Future” was published, the endocrine disrupter issue has become a major
social issue. Reports by the media reached about 500 a month in 1998 and 1999 and there were even radical reports
claiming a crisis affecting the survival of human beings.

In the chemical industry, the Japan Chemical Industry Association (JCIA) and other chemical industry associations
connected with products said to be linked with endocrine disrupting activity started their own investigation and research
from a very early stage.

As a central figure in the chemical industry, JCIA has gathered research data, developed test methods, presented
information at international symposia, and promoted research, the Long-range Research Initiative (LRI), in cooperation with
chemical industry associations in the US and Europe. With LRI in particular, we are continuing long-range research under
international cooperation based on such themes as chemical carcinogenesis, allergy and neurotoxicity in addition to basic
research on endocrine disrupters.

For individual chemicals covered by SPEED '98, relevant industry organizations have conducted investigations and
research under international cooperation and published the results.

Major points of discussion concerning endocrine disrupters include:
(1) Among the chemicals covered by SPEED '98, is such activity present in chemical substances and products on the
market?

(2) Presence of low-dose effect represented by the reverse U phenomenon

(3) Presence of a synergistic effect by mixtures of chemicals.

Concerning these points, the conclusion that they are not true or are not common phenomena except for an extremely
limited number of substances has been reached as a result of many studies conducted by the industry and academic societies
as well as an overall evaluation.

Chemicals and chemical products are indispensable for our daily lives and modern civilization. While it is impossible
to achieve zero risk, we believe it is the mission of the chemical industry to tackle toxicity and risk assessment, information
disclosure and risk communications, and develop highly safe products so that the general public can use them with “safety”.
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Perspectives on Chemical Substances Fostered via Environmental Education
-Through Inquiry Based Global Environmental Education Program-

Yukihiko Oikawa
Kesennuma Omose Elementary School

1. Development and implementation of a systematic environmental education program designed to inspire children's
interest in aquatic environments

Omose Elementary School engages in the development of a systematic environmental education program that spans all
grades, as well as endeavoring to foster an appreciation of nature and an understanding of ecosystems and environmental
issues in children.

Our third grade students created “Cyber Maps™ based on observations of aquatic life, sharing and comparing information
via the internet. Fourth graders learned about the food chain that links living things, and gained an understanding of the
conditions necessary to preserve an abundant environment, through gathering, observing, and cultivating Omose River aquatic
life. They also created something known as a “Sanctuary Center.” Through observing and cultivating shoreline marine life and
visiting a nursery facility, fifth grade students learned about the relationships between living things and the ecosystem. Also,
they considered the connections between human life and the ocean environment. The children then used what they learn to create
a “Sea Museum.” Sixth grade students considered the issue of how Kesennuma's city, forest, river, and ocean can best coexist,
and planned a “future Kesennuma City.” The students contributed their individual ideas to planning a ‘“Waterfront City of the

Future.”

2. Activities designed to foster children’s perspectives on chemical substances through researching water quality,
supported by special institutions.

Our sixth graders are researching the water quality of the part of the Omose River that flows through our area. With
support from the Miyagi University of Education, they conducted scientific research of COD, oxygen, PH, and so on at 10
points along the Omose River, covering the entire river system. With this data, they uncovered the story of the Omose River,
investigating how the water quality is changing. Based on their findings, they recognized the relation between water
pollution and human lifestyle, for example the damage caused by home and plant sewage waste. During the process of their
research, they also discovered a number of dead catfish in the creeks beside rice fields, although the water was clear. The
students thus recognized the existence of things that cannot be seen by the naked eye (chemical substances), and
experienced a related feeling of fear. This instilled them with a certain motivation to learn more about chemical substances.

Furthermore, for purposes of stimulating children's interest in environmental endocrine disrupters, which are indicated as
a serious problem amongst chemical substances, we first held a lesson, co-taught with a nurse teacher, on the role of hormones.
This was followed by an informative and humorous lecture on the subject by Dr. Takashi Muramatsu, a specialist on water
quality who visited Omose School, in which he presented the material in comic-book form to facilitate better understanding.

Developing these activities further, the students are now seeking to take up additional project-related challenges in the

future, referred to as the “Waterfront Future City Project.” The focus is on the coexistence of human life and the environment.

3. Considering local environmental issues from a global perspective through interaction with American schools

We are now promoting a collaborative education project with Lincoln Elementary School in Madison, Wisconsin
focusing on aquatic environments. The rich environment of numerous lakes and wetlands in Wisconsin has been seriously
affected by water pollution (chemical substances including agricultural chemicals) beginning in the 20th century. Wisconsin
is known as the most advanced U.S. state in terms of environmental education judging by the peoples' keen awareness of the
environment and chemical substances.

The students at Lincoln School are also learning about water quality and creating future city models similar to those
drawn up by the Omose students, and the two student bodies are exchanging information via the internet.

We are currently developing a joint international environmental project designed to encourage children to gain a global

11
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Question and Answers Session

Moderator: Tsuguyoshi Suzuki (Emeritus Professor, University of Tokyo, Japan Society of Endocrine Disrupter
Research, Japan)

Answerer: Kazuhiko Adachi (Ministry of the Environment, Government of Japan)
Taisen Iguchi (Okazaki National Institues, Japan)
Kimihiro Iwamoto (Mitsui Chemicals Inc., Japan)
Yukihiko Oikawa (Kesennuma Omose Elementary School, Japan)
Tim Meredith (WHO)
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| Panel Discussion

The Role of Politics in Endocrine Disrupter Issues

Moderator: Kenji Manabe (Member of the House of Councilors, Japan)
Masatoshi Morita (National Institute for Environmental Studies, Japan)

Panelists: Jiro Aichi (Member of the House of Councilors, Japan)
Shuichi Kato (Member of the House of Councilors, Senior Vice-Minister of the Environment, Japan)
Hajimu Fujii (Mayor of Sendai City, Japan)
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