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Sunday, November 12 - Tuesday, November 14, 2006

Purpose of International Symposium on the Environmental Risks of
Chemicals

The Ministry of the Environment of Japan has implemented various initiatives to scientifically eval-
uate and reduce environmental risks. The Ministry has also taken measures to address the endocrine
disruption effects of chemicals since 1998. In 2003, it announced the “Enhanced Tack on Endocrine
Disruption (ExXTEND2005)” and as part of its comprehensive work on chemicals implemented a
wider range of measures, including wildlife observation, environmental survey, basic research, the

development of test methods and the promotion of risk communication.

This international symposium has been held annually by the Ministry of the Environment since
1998. Its aim is to bring together members of the public, industry and government to share accurate
information from Japan and abroad and improve mutual understanding on various problems in the
environmental health field, including efforts related to endocrine disruptors. For this, the 9th sympo-
sium, the new topic of children's environmental health has been added and the forum has been

renamed “International Symposium on the Environmental Risks of Chemicals.”

ExTEND2005 emphasized the importance of information provision and risk communication as well
as international cooperation. Reflecting this, to make the symposium more meaningful, the panel
discussion will be a forum for sharing information with the general public and the international ses-

sions will provide a forum for exchange of views among Japanese and overseas experts.

We hope that participants will make full use of this international symposium as an opportunity to
share information on endocrine disruptors and chemicals and to exchange opinions with other
experts.

November 2006

Environmental Health and Safety Division
Environmental Health Department

Ministry of the Environment, Japan
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Outline of Panel Discussion for Abstracts

Tens of thousands of chemical substances are currently distributed in Japan, and the number continues to
increase every year. So many chemicals are used because they offer various benefits. Detergents, paints, cos-
metics, plastics, insecticides and adhesives all make our lives better and more convenient.

Some chemicals, however, are harmful. They may pose environmental risks when discharged into air or water.
In the past, effects on human health were the major issue, but in recent years, the impact on the entire ecosys-
tem has also become a focus of attention. How can we minimize the risks of chemicals while taking advantage
of their benefits in our daily lives?

In this symposium, the panel discussion will address the topic “How should we get together with the chemi-
cals ? - consideration of risks and merits.” In the past regulatory measures were often taken only after damage
had occurred, as in the case of Minamata disease. Today, emphasis is on a precautionary approach, focusing
on risks while working to advance scientific knowledge, and not using lack of conclusive scientific proof as an
excuse for postponing action.

We will discuss how we can benefit from chemicals safely, clearly explaining risk evaluation and risk control
using a video featuring experts and those who work with chemicals.
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Monday, November 13, 2006 (Program for International Session)
9:30- Session 1 How should we view the effects of chemicals? P. 20
11:45 — International approaches —
Coordinator: Eisaku Toda
(OECD Working Group of National Co-ordinators of Test Guidelines Programme)
Speakers
Michael J. Roberts (Department for Environment, Food and Rural Affairs, UK)
Leslie W. Touart (Environmental Protection Agency, U.S.A.)
Masahiro Takeyoshi (Chemicals Evaluation and Research Institute, Japan)
11:45 Lunch
13:00- Session 2 How should we view the environmental risks to children? P.28
15:15 — Differences from adults —
Coordinator: Hiroshi Satoh (Tohoku University School of Medicine, Japan)
Speakers
Iwao Uchiyama (Graduate School of Engineering, Kyoto University, Japan)
Reiko Kishi (Hokkaido University Graduate School of Medicine, Japan)
Hisashi Ogawa (World Health Organization (WHO))
15:30- Session 3 What do we know about chemicals so far? P.34
17:45 — Today’s basic research on environmental disruption effects —

Coordinator: Taisen Iguchi
(National Institutes of Natural Sciences, National Institute for Basic Biology, Japan)

Speakers
John A. McLachlan (Tulane and Xavier Universities, U.S.A.)
Cynthia V. Rider (Environmental Protection Agency, U.S.A.)
Gail S. Prins (University of Illinois at Chicago, U.S.A.)
Ken-ichirou Morohashi (National Institutes of Natural Sciences, National Institute for Basic Biology, Japan)
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List of Coordinators and Speakers

[Session 1]
Eisaku Toda (Coordinator)

Chairman, Working Group of National Co-ordinators of Test
Guidelines Programme, The Organisation for Economic
Co-operation and Development (OECD)

Mr. Toda graduated from the Department of Systems Science of the
Tokyo University, and entered the Environment Agency in 1987.
After also staying at the University of Sussex and working in the
Niigata Prefectural Government, he worked in the Environment,
Health and Safety Division of the OECD, and took charge in the
chemicals programme in 2001-2004. He has been a deputy director
of the Environmental Health and Safety Division of the Ministry of
the Environment of Japan since January 2005. He was nominated as
the chairman of the Working Group of the National Co-ordinators of
the Test Guidelines Programme of OECD in November 2005, and
the Asia-Pacific Regional Focal Point for the Strategic Approach for
the International Chemicals Management in April 2006.

Michael J. Roberts

Senior Scientific Officer, Chemicals and Nanotechnologies,
Department for Environment, Food and Rural Affairs (DEFRA), U.K.

An ecologist by background, I managed the former Department of
Environment's marine research programme for several years, provid-
ing sientific and technical input to the development of UK marine
policy.

Currently working for the Chemicals and Nanotechnologies Division
of the Department for Environment, Food and Rural Affairs (Defra),
I am responsible for provision of advice on endocrine disruption and
metals, within the framework of wider UK chemicals policy devel-
opment. An important part of this work is the supervision of appro-
priate programmes of research, especially initiatives such as the
current UK-Japan collaboration on research into endocrine disrup-
tion in aquatic environments.

Leslie W. Touart

Senior Ecotoxicologist, Office of Science Coordination and Policy,
Environmental Protection Agency, U.S.A.

Dr. Touart has served as an ecotoxicologist with the U.S.
Environmental Protection Agency for the past 26 years. His work is
primarily focused on test method development and risk assessment
practices. He is a delegate to the Organization for Economic
Cooperation and Development (OECD) Task Force on Endocrine
Disruptor Testing and Assessment. He also participates for the U.S.
on the OECD Validation Management Group for ecotoxicity and
several associated expert groups. He is also a member of the U.S.
aquatic hazard classification expert group and the principal author of
the aquatic toxicity chapter in the OECD guidance document for
hazard classification of substances to the aquatic environment.
Currently, he is the ecological lead for the US-EPA's Endocrine
Disruptor Screening Program.

Masahiro Takeyoshi

Section Chief, Health Effect Research Section, Chemicals Assessment
Center, Chemicals Evaluation and Research Institute, Japan

Dr. Takeyoshi completed his master's degree (master of agriculture)
in the Graduate School of Agricultural Science, Yamaguchi
University in 1984 and served at the Chemical Inspection & Testing
Institute, Japan (the current Chemicals Evaluation and Research
Institute, Japan) since 1984, where he worked on toxicology
research. He received his Ph.D. in 1995 (Ph.D. in veterinary science,
doctoral program at the United Graduate School of Veterinary
Science, Yamaguchi University). He currently serves as the head of
Health Effect Research Section of the Chemicals Assessment
Center.
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[Session 2]
Hiroshi Satoh (Coordinator)

Professor, Environmental Health Sciences, Tohoku University
School of Medicine, Japan

Dr. Satoh is a professor of Environmental Health Sciences, Tohoku
University Graduate School of Medicine. He served as a medical
doctor at Takeda General Hospital after graduating from the Tohoku
University School of Medicine. He then enrolled in the Graduate
School of Tohoku University, where he completed the program and
received his PhD degree in 1979. After working as a research associ-
ate at Tohoku University and the University of Rochester in N.Y.,
U.S., an instructor at Fukushima Medical College, and an associate
professor at Hokkaido University, he became a professor of Tohoku
University Graduate School of Medicine in 1989. He also serves as a
member of the board of directors for the Japan Society for
Occupational Health, the chair of an expert committee of the Food
Safety Commission, and a member of the Central Environmental
Council.

Iwao Uchiyama

Professor, Graduate School of Engineering, Department of Urban
and Environment Engineering, Kyoto University, Japan

Dr. Uchiyama is a doctor of medical science who graduated from the
Faculty of Medicine at the University of Tokyo in 1975. He served at
the Department of Occupational Health, National Institute of Public
Health since 1982, after working as a physician in cardiovascular medi-
cine. He then served as the department dean and assumed the position
as professor of the Department of Environmental Engineering,
Graduate School of Engineering, Kyoto University in 2001. He became
a professor of the Department of Urban and Environmental
Engineering in 2003 due to reorganization and subsequently served as a
visiting scientist at the Graduate School of Public Health, Harvard
University for 1 year from 1987. His specialty lies in environmental
health, especially air pollution, experimental research into the health
effects of environmental pollutants, risk assessment on hazardous
chemicals, and research on risk communication. He also serves as a
member of various committees, including the Commission on
Children's Environmental Health by the Ministry of the Environment.

Reiko Kishi

Professor, Department of Public Health, Hokkaido University
Graduate School of Medicine, Japan

Professor. Kishi graduated from the School of Medicine, Hokkaido
University in 1971. She completed the doctoral program
(Department of Public Health, Division of Social Medicine) in the
Graduate School of Medicine, Hokkaido University in 1977 and
completed the program (Master of Public Health) at the School of
Public Health, Harvard University in the U.S. in 1989. After work-
ing as an assistant at Sapporo Medical University, adjunct assistant
professor at the University of Miami in the U.S., instructor and then
associate professor at Sapporo Medical University, she has served as
a professor of the Graduate School of Medicine, Hokkaido
University since 1997. She is also a member of the Science Council
of Japan, the board of directors for the Japanese Society of Public
Health and the board of directors for the Japan Society of Endocrine
Disruptors Research. She received the Japan Society for
Occupational Health Award in 2002 and the Hokkaido Governor's
Award and the Hokkaido Medical Association Awards in 2006.

Hisashi Ogawa

Regional Adviser in Healthy Settings and Environment, Western
Pacific Regional Office, World Health Organization (WHO)

Dr. Ogawa graduated from the Faculty of Engineering, Keio
University (1976), completed his master's program in Environmental
Engineering at the Illinois Institute of Technology (1978), and
received his Ph.D. in Environmental Engineering at the University
of Massachusetts (1982). He served as an instructor and assistant
professor at the Institute of Industrial Ecological Sciences,
University of Occupational and Environmental Health, Japan (1983 -
1987), an environmental systems specialist at the WHO Western
Pacific Regional Environmental Health Center (1987 - 1997), and a
regional advisor on environmental health at the WHO Regional
Office for the Western Pacific (1998 - present).
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Taisen Iguchi (Coordinator)

Professor, Division of Molecular Environmental Endocrinology, National
Institute for Basic Biology, National Institutes of Natural Sciences, Japan

MSc at Okayama University and Ph.D. at University of Tokyo.
Joined Yokohama City University as an assistant professor in 1979
and promoted to a professor in 1992, Postdoctoral (1981-1983) and a
visiting professor at University at Berkeley. In 2000, Professor at
NIBB and NINS. Studying developmental effects of estrogen and
estrogenic chemicals using various animal species, and persistent
changes in mouse reproductive tracts induced by perinatal estrogen
exposure. Identifying estrogen responsive genes in mice.
Establishing microarray systems of Daphnia magna and American
alligator. Cloning steroid receptors from various animal species.

John A. McLachlan

Professor and Director, Center for Bioenvironmental Research,
Tulane and Xavier Universities, U.S.A.

John A. McLachlan, Ph.D., is currently the Celia Scott and Albert J.
Weatherhead, III Distinguished Professor of Environmental Studies
and Professor of Pharmacology at Tulane University. He is also the
Director of the Center for Bioenvironmental Research at Tulane and
Xavier Universities. Prior to his work at Tulane, McLachlan was
Scientific Director at the National Institute of Environmental Health
Sciences, NIH. Professor McLachlan is a pioneer in the study of the
effects of estrogens on gene imprinting and fetal development and a
long time leader in the field of environmental endocrine disruption
research. He recently established a major interdisciplinary program
and research center at Tulane in the Art, Science and Technology of
the Mississippi River known as RiverSphere. Since September 2005,
Professor McLachlan and his Center for Bioenvironmental Research
have confronted the aftermath of Hurricane Katrina by establishing
the Katrina Environmental Research and Restoration Network
(kerrn.org) to explore and foster urban resilience and sustainability.

Cynthia V. Rider

North Carolina State University/ Environmental Protection Agency, U.S.A.

Dr. Cynthia V. Rider’s research focuses on endocrine disruption
across species and modeling the toxicity of chemical mixtures. She
is currently conducting post doctoral research with Dr. Vickie
Wilson and Dr. Earl Gray in the Reproductive Toxicology Division
of the United States Environmental Protection Agency in Research
Triangle Park, North Carolina. Her post doctoral research explores
whether different species exhibit significant variability in their estro-
gen receptor binding profiles. She received a B.S. in Biology and
Environmental Studies from Tulane University and her Ph.D. in
Environmental Toxicology from North Carolina State University
under the instruction of Dr. Gerald LeBlanc.

Gail S. Prins
Professor, Department of Urology, University of lllinois at Chicago, U.S.A.

Dr. Gail Prins received her PhD in Physiology at the University of
Illinois and is currently a Professor in the Department of Urology at
the University of Illinois at Chicago. Dr. Prins’ research focuses on
hormonal regulation of prostate gland growth and carcinogenesis
which is funded by the National Institutes of Health. She has pub-
lished over 120 articles and a dozen book chapters on her research.
Dr. Prins is currently a member of the Department of Defense
Integration Panel for the Prostate Cancer Research Program, the
NIEHS External Scientific Advisory Board and is chair of the
Cancer Subsection for the NIEHS BPA Workshop.
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Ken-ichirou Morohashi

Professor, Division of Sex Differentiation, National Institute for
Basic Biology, National Institutes of Natural Sciences, Japan

Dr. Morohashi received his Doctorate of Science at the Graduate
School of Sciences, Kyushu University in 1986. He performed
cloning of the P450 genes, which are related to steroid hormone pro-
duction. After working as an associate researcher at the Faculty of
Sciences and thereafter at the Graduate School of Medical Sciences
in Kyushu University, he has served as a professor at National
Institute for Basic Biology since 1996. While working at Kyushu
University and the institute, he discovered and characterized the
nuclear receptor transcription factor Ad4BP through his analysis of
genes necessary for steroid hormone production. During the analyses
of this transcription factor, he became to be interested in molecular
mechanisms of sex differentiation and currently wishes to under-
stand the sex differentiation through gene expression.

afiffi M
HBEEWFFIR M EMET ST S

19864E, JUMN KZABEZERF e R TR 2 B, A 704 KALE
VRIS APAS0EIE T D O — = v T R T o1z, FDHk. UM
RFBFFE T SUNKRFRF B EZRER T2 8T, 19964 &
) B IR, S OM. A7 a4 FARVE VEAICLESR
BT O 28 U BN HE ARG N T AdBPE R L7z, 20
G R T- ORI 2 8 LT, Moo T 2 7 = AL ICHREZf
HBIETHBEE U CTHOMEE B L 720w EEZ T,

17



— Saane>

‘ﬂm. International Symposium on the Environmental Risks of Chemicals

A d

S\ | 2%

[EyPav 4]

M EHE (=T x—F—)
SEHM REES

[tv¥al 5]

HO W a-F4 k=5 —
BAY AR ERBEYS K18

FRURA E e ek MAMRERR. BIRORLFRFEIET ik,
HARBEBAM Y v —F ) A DRk Ho dLHEE K EAEE w015k
o TOAEIT T AL Akl #haxdB, B E & 42T 054 6 A 2
OB, HERBREL, PR, K, ET). MEEER LR SRy, £4
FRC, (BRI 2% Wil FHOCN - 54 ] (PYesmH
M) TFF2 A - bALwIHI] G I+ . TR
FIVEY fARET T Thhoizdl G R, [/ —NVE
I0OADHAN] (), [HEkEAEX2 fEofes] (6) &e,

ar BE

(#) BRMEZPTIERE I FI7YCWG FEH (ZHEFE %)
19664F HLEUR AR EBEE LA 1o AR, I mfbas T3 Atk
PR RERNT DB S & B VR B VBRI A B e Y, BN AT
iR, SIMERAE & & IR R R R ek %
JEAE L BUE BRI R A A & o HARMLE MR OBBIR AR )
UCHARL YR TN - T Ko a B2 BE, BUET >~
F27 ) WGES, B, RFERE L PEEGHEOERAER
% AL,

N ME—

NPOEABRMEES LOREES KK

19504F  [ILAEF N

19734 PEERESIIIR S B Re s RL B3

19734F  HART B3 80 5 )8 B

19844 HAT-#HIESE (B - i E5S LoRalks) 2%l
FBRHE

Fd [REOF L) EREmm] FEBER) . [RA P —XZ

LR (ROXWHE) . [BEELZ2ETFVEPICANLIA] Gi 2T~

) [EYHSIESBEER] o =Hf) . [BxX27%, k! ]

M9 7, fab | ] GEkth) &

el —i

FIRAF DIEEUF R OIES HI%
BRSPS E AR O B BORSE f FIR 2 BE . AR B S B
WEFEE B DR SRS o e TR B3R 2 & 2 e €L BUEIRAIR 1L
REF DAL S, SN E THACHBEN LB S O AND
LDV AT BHDB ) TR LTE e BTOELZBLIE, U A
7 EHIIT 2 N L OFBBITIC X > THEPNLOH, L) I,
ELFW [VAZOE/ T (20069, NHK7 v 7 2) ], [0 A
7 SHili o LB (20044F, F A = XD ] 2B 5.

18

19794 3 0 BOLRFRFERIF AR B AR 157 G1F+)
19794101 B Kapsasst i (19834 Bh#dw)

19924E 3 H  HB RSN #o%

19934 4 1 FrB RFFEE #3%  (20044E1H 20 5 FHH M EIH K)

L P

HBEXT REEXERFEES #UR

1977.3  HERRFHAEFRAE

19823  HEUKFARF B P R Se R L A s T
1982.3  #fh+ GRRTKE:)

1984.11 (W) HGUHRERIR R =48 A F ST 72 B
19934  HEKFB#EIE FEE)

19944  FEKFW#IE FREEL)

19988 [ #d%

N

LEEAS HIRRIBEFF A RS (RS BhEUR
AR A T PR AR T 2 AR AR AIT19854E & 0 B
19964F & ) BUk T & 2 ALifp @ R 128 %o  HARENUFLE O 55 15%
FREAMINT, 35 L ORI BLEA AT 217 %2 IR HEALY 2
HOYERET ) L L BT, BT 2EADOFHH O EL T A,

=il R

[LBEXY MAEEFERY B

R BIZIN PN S H R SRR i

RANB9ME TR BARZFREBEHANZER (LR Rd) gl
WEFI59%E  IRERY #HBH (BER)

POTE  JRERE BT (B
P9 4R RIRE AR (BLAEER)
PI164E  TRERY WiEdR (BLEERFTERD)




gJidss, (LEMEORIRVAVICEATHEERE VKRIIL
YS==», International Symposium on the Environmental Risks of Chemicals

S\ | 22

International Session Kty 3 »

Abstracts pp.20—47

TTAMTZ b



= in“-‘i\‘
‘ﬂm. International Symposium on the Environmental Risks of Chemicals

b d

S\ | 2%

Session 1 How should we view the effects of chemicals?
- International approaches -

Activities of OECD and the Japanese Ministry of the Environment on
Endocrine Disruption

Eisaku Toda

The Organisation for Economic Co-operation and Development (OECD)

This presentation consists of two parts. First part addresses the role of the Organisation for Economic Co-operation
and Development (OECD) on endocrine disruption issues. OECD started a special activity on endocrine disruptors in 1996.
In 2002, a conceptual framework for the testing and assessment of endocrine disrupting chemicals was established, which
consists of five levels starting from the prioritization based on existing information up to in vivo tests providing data on
endocrine disrupting effects. Current activities of the OECD focus on the development of test methods in line with this con-
ceptual framework. The achievements and recent progress in the development of various test methods, promoted by member
countries including Japan, US and European countries, will be presented. The second part of the presentation covers the
achievements of the researches conducted by the Ministry of the Environment of Japan. The Ministry started its research in
1998 based on its Strategic Progtamme on Environmental Endocrine Disruptors (SPEED 98). The Ministry conducted fish
and rodent tests on about 30 chemicals from the list of suspected endocrine disruptors, and obtained four positive results
from four substances in fish tests in concentrations close to environmental levels. All the rodent tests were negative. In 2005,
the Ministry established a new strategy on endocrine disruption research, and promotes basic research, effects assessment,
exposure evaluation, observation of wildlife, risk assessment, management and communication. Past achievements, current

status and future prospect will be presented.
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Endocrine Disruption - Developing Approaches and Future Directions in the EU and UK

Michael J. Roberts
UK Department for Environment, Food and Rural Affairs (Defra)

Endocrine disruption has long been a major policy and scientific issue in both the European Union and the UK. In
1999, following consultation with stakeholders from across the EU, the European Commission adopted the 'Community
strategy for endocrine disrupters', with a focus on short, medium and long-term actions. These included the establishment of
a priority list of substances for further evaluation and linked into the development of a more effective system to assess the
short and long-term risks posed by industrial chemicals and to take action where necessary - referred to as the Registration,
Evaluation and Authorisation of Chemicals (REACH). The UK has been at the cutting edge of research on endocrine dis-
rupting chemicals, particularly with regard to freshwater and marine environments and the development of test methods, at
national, European and, via fruitful collaboration with Japan, international levels. This presentation will review these

approaches and their achievements and consider some possible future directions.

22



Sunday, November 12 - Tuesday, November 14, 2006 ‘

P < SLTEH —EU R OCREEIC B 3 BHFE T 71 —F & ko Jimik

<=A TV ] anN—=>
WEEBREE - AOHR - BATHIS

WA  EUERZIONE S (BU) » EEORITIZE > TRV S ZBORR - FHAREE o T b, EUAKIZHES
FIEBRE & OO R, MMNERSIZ19995F, 4 - i - BRI RICESZE V72 [W5W2 <ELWEISHT 2 BN 3L [F
RS | 2RI 720 SHICIEER B2 LEE TL2WEOES ) X b OISR E i, TMLA M B 8 R T ] 52
(REACH) | &IN5, TIEILEWHIC L MR ORMY 2 7 28l L TLERGENREWD 7200 L0 7R %
HI OIS A 5 T Do HENIFFITWOR B CMEFBRIICHE L, £/, EN - B LNL, E5ICRHAE O E#RE
W BRI & o THEIBEN 2 L AVIZ BT 2 BT RS % 120w T, WD < GLIE OWFRIC B W TR e O iE %
BFEL TV D, ABHHTIIZN OO 7 70— F RERFHZ G L. RIS RE 2 T2 #R 5o

23



¥ 00
‘m. International Symposium on the Environmental Risks of Chemicals ‘
b d

S\ | 2%

U.S. Approaches, Achievements and Future Directions in Endocrine Disruptor Assessment

Leslie W. Touart
U. S. Environmental Protection Agency

The U. S. Environmental Protection Agency (EPA) is implementing an Endocrine Disruptor Screening Program
(EDSP). The EDSP was required by two important Congressional mandates, the Food Quality Protection Act (FQPA) and
the Safe Drinking Water Act (SDWA). EPA has consulted with several advisory bodies in the development of the EDSP
which consists of two distinct tiers: a screening tier (Tier 1) and a definitive testing tier (Tier 2). The recommended assays
which compose these two tiers together with the status of their development and validation will be discussed. The Tier 1
screening assays are intended to be used as an integrated battery of assays. Concepts on the interpretation of this screening

battery and future prospects in putative endocrine disruptor assessment will be presented.
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Current Status of Testing Methods for Endocrine Disrupting Chemicals

Masahiro Takeyoshi

Chemicals Evaluation and Research Institute, Japan

The OECD conceptual framework consist of 5-categorized testing methods from Levels 1 to 5 was pro-
posed in the 6th Task Force on Endocrine Disruptors Testing and Assessment (EDTA) of the Organisation for
Economic Co-operation and Development (OECD), which represent the recognized testing methods to be
applied to endocrine disruptors. And wide ranges of testing methods, ranging from in silico analysis to definitive
test methods, are included in this framework.

The development program of testing methods for endocrine disrupting chemicals in the Ministry of
Economy, Trade and Industry (METI) began in 1998, and development work and accumulation of basic data
have been advanced through cooperation with the Ministry of Health, Labour and Welfare (MHLW). This pro-
gram is focusing on the receptor binding and reporter gene assay methods, which are in vitro methods targeting
sex hormone receptors, and uterotrophic assay, Hershberger assay and the Enhanced OECD TG407 study. It has
also worked on the development of new testing methods such as a quantitative structure activity relationship
(QSAR) method for prioritizing chemicals to be tested in higher level tests according to their estimated binding
activity to sex hormone receptors from vast exinting chemical universe. And we have also been addressed the test
methods targeted to the effect on thyroid hormone production, endocrine disruption through dioxin (Ah) receptor
and steroidgenesis.

In addition to aforementioned screening tests, in utero and lactationary exposure test, which are recognized
as a simple methods of multiple-generation and investigation for promising end points to evaluate effects on
hyper-system comprising endocrine-nervous-immune systems are also being advanced. The outcomes of devel-
opment program on endocrine disruptor testing methods in METI/MHLW covers all the categories of OECD
conceptual framework. Furthermore, among the methods we have developed, the uterotrophic assay has passed
the peer review for inclusion in OECD guidelines and the peer review process for the reporter gene assay is cur-
rently in progress by OECD. These test methods are expected to be approved as part of the OECD test guidelines
in the near future.
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Session 2 How should we view the environmental risks to children?
- Differences from adults -

Current State and Problem concerning Children's Environmental Health in Japan

Iwao Uchiyama
Kyoto University, Japan

Ever since the adoption of the "Miami Declaration" in the G8 Environment Ministers Meeting on children's
environmental health held in 1997, research and investigation approaches have been taken in Japan on the collec-
tion of information on children's environmental health, and the uniqueness and weakness of children with
Ministry of the Environment taking the initiative. To date, studies have been conducted on environments for chil-
dren's activities and their behavioral patterns, changes in tidal volume depending on children's activity level, soil
intake, food intake and characteristics of the food groups, exposure media for environmental chemicals and so on
to organize the information necessary for the quantitative evaluation of exposure unique to children. In addition,
the post-natal effects of low-concentration exposure to methylmercury during fetal stages, a comprehensive study
on health effects by air pollution, and an epidemiological study on the health effects of local air pollution along
streets, etc. have also been implemented and a certain level of outcomes are expected to be acquired in future.

With such timing, a systematic discussion was held on the current circumstances and problems in children's
environmental health and opinions were summarized in the direction of policy to be promoted in future, trigger-
ing the announcement of a "Report for Commission on Children's Environmental Health" (Ministry of the
Environment, chairperson: Hiroshi Satoh, Professor, Graduate School of Tohoku University) in June this year. In
the report, the importance of qualitative and quantitative evaluation of children's weakness factors was highlight-
ed and it was also considered important to elicit the understanding of the citizens by providing information on
children's environment and health appropriately to citizens when making policies and decisions based on scien-
tific findings. It also suggested future measures and the direction of research promotion as follows:

(1) The need to extract problems from the viewpoint of protecting children's health

(2) Approach for the establishment of research infrastructure

(a) Substantiation of research funds and the introduction of competitive funds,

(b) Formation of the group of research sites,

(c) Collection of scientific findings and the grasping of international research trends,

(d) Human resource development

(3) Promotion of priority research projects

(a) Data establishment for the evaluation of exposure of children to chemicals, etc. in the environment,

(b) Development of health effect evaluation methods on environmental chemicals with focus on the sen-
sitivity of children,

(c) Promotion of epidemiological studies on the relevance between the environment surrounding chil-
dren and health,

(d) Development of biomarkers in exposure evaluation and health effect evaluation and promotion of the
use of a sample banking system,

(e) Research on how medical and welfare services should be provided in relation to children's environ-
mental health

(4) Promotion of environmental risk evaluation on chemicals, etc. with focus on exposure modes and weak-

nesses unique to children

(5) Promotion of risk communication

(6) Promotion of cooperation among ministries and international cooperation
It is expected that measures related to children's environmental health will be further promoted in Japan in future.
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Exposure to Endocrine Disrupting Chemicals and its Adverse Effects on the Next
Generation: Research Approaches and Future Issues
- Report based on the outcomes of ‘“the Hokkaido Study of Environment and Children's Health, (Malformations,
Development & Allergy)”

Reiko Kishi
Hokkaido University Graduate School of Medicine, Japan

Endocrine disrupting chemicals are reported to have large effects on the next generation including teratoge-
nesis and neurobehavioral development in experimental animals. As for effects on human health, (1) congenital
anomalies especially in the urogenital system, (2) disorders in neurobehavioral development, (3) deterioration in
thyroid functions, (4) immune and allergic disorders, are targeted. However, globally speaking, there have been
few epidemiological studies that examine cause-effect relationships.

We have implemented "the Hokkaido Study of Environment and Child Health (Malformations,
Development & Allergy)" as a prospective cohort study on effects of exposing children to endocrine disrupting
chemicals for several years. One of the cohorts is a large-scale epidemiological study to evaluate the relationship
between exposure during the organogenesis stage in 12th - 13th week of pregnancy and congenital anomalies
such as hypospadias and hidden testicles. The other is a study to trace neurobehavioral development in detail
after birth by inviting participation from mothers in middle to late pregnancy (23 - 35 weeks). In either case, the
focus was placed on the effects in the general public with background level (i.e. low concentration). Data were
obtained on various environmental factors during the fetal stages, and risk was assessed using accurate exposure
measurements and follow-up studies. Predisposing factors of individual susceptibility were also studied from the
view point of preventive medicine to identify high-risk groups.

At this point, results indicate: 1) it cannot be denied that environmental factors of exposure to PCB and
dioxins before birth may have negative effects on congenital anomalies such as hidden testicles and hypospadias
and neurobehavioral development during infancy and childhood; 2) it is possible that fluorine PFOs, agricultural
chemicals and mercury may have effects on physical development, neural development and behaviors at birth or
later even in trace amounts; and 3) it is also possible that nutritional condition, for example, adequate intake of
folic acid during pregnancy, smoking, breast feeding, and a nurturing home environment may modify or antago-
nize the adverse effects of chemicals. In the future, it is necessary that we follow the children's growth for long-
term, longitudinal observation while examining: 1) mechanisms for expressing effects on the next generation; 2)
roles of various factors including nutritional condition and home environment; 3) other composite environmental
factors such as smoking, mercury, and agricultural chemicals; and 4) predisposing factors of individual genetic
susceptibility of mother and child.
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WHO Programme on Healthy Environment for Children

Hisashi Ogawa
World Health Organization (WHO)

Children are particularly vulnerable to environmental hazards because they are constantly growing, and
consume more food, air and water than adults do in proportion to their weights. Their immune, reproductive,
digestive and central nervous systems are still developing and they spend their time closer to the ground where
dust and chemicals accumulate. Exposure to environmental health risks at early stages of development can lead
to irreversible long-term, often lifelong mental and physical damage.

Priority environmental risks that must be tackled, particularly in developing countries include unsafe water,
lack of hygiene and poor sanitation, indoor air pollution, vector-borne diseases, chemical risks, and unintentional
injuries. These risk factors cause a bulk of environmentally-related deaths, diseases and disabilities among chil-
dren and undermine their development.

The global initiative on Healthy Environments for Children, launched at the World Summit on Sustainable
Development in Johannesburg, South Africa in 2002, has brought together governments, non-government organi-
zations and international organizations to form an alliance, called the Healthy Environments for Children
Alliance or HECA to galvanize world-wide actions on some of the major environmentally-related risks to chil-
dren's health. The actions would be developed and implemented at the settings where children live, learn and
play by providing knowledge, increasing political will, mobilizing resources, and catalyzing coordination.
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Session 3 What do we know about chemicals so far?
- Today's basic research on environmental disruption effects -

What we know about the many mechanisms of action of endocrine disruption:
a short review

John A. McLachlan

Tulane and Xavier Universities, U.S.A.

Many chemicals in the environment can mimic or block the hormones of the vertebrate endocrine system.
In some cases these chemicals are pharmaceutical products designed and taken as hormones. In other cases, com-
mon environmental pollutants function as vertebrate hormones or anti hormones. The predominant activity seen
among environmental chemicals is that of the female sex hormone, estrogen; this fact may derive from the evolu-
tion of signaling molecules found in plants, fungi and animals. Initially, mechanistic studies of environmental
hormones focused on the interaction of the chemical with the appropriate nuclear receptor. For example, an envi-
ronmental estrogen would be expected to bind to and activate the estrogen receptor in the nucleus of a target cell.
We now know that there are two estrogen receptors in the nucleus of vertebrate cells - estrogen receptor alpha
and beta. These two receptors have different affinities for different estrogenic compounds with estrogen receptor
beta having a greater affinity for some estrogen-like chemicals found in dietary plants (the so-called phytoestro-
gens). More recently, membrane receptors and cell activation pathways have been reported for estrogens; in some
cases environmental estrogens activate the membrane systems more vigorously than predicted from nuclear
receptor studies. In addition to intracellular receptors for hormones, other emerging targets for such activities
include aromatase, the enzyme responsible for converting androgen (testosterone) to estrogen (estradiol). For
example, atrazine, a chemical associated with developmental feminization of frogs, was not found to be estro-
genic per se, but altered the level of aromatase so that the frog produced more estrogen at a critical period of
development. Conversely, developmental masculinization of fish in response to hypoxia is apparently mediated
through reduction of aromatization resulting in a higher ratio of testosterone to estrogen in the developing fish.
These results raise new mechanisms of action that will have to influence screening procedures for environmental
hormones in much the same way studies with the environmental anti-androgen, vinclozolin did earlier. Many
examples of endocrine disruption such as sex reversal in reptiles following treatment with organochlorines, sec-
ond generation effects in rats treated during pregnancy with methoxychlor, developmental imprinting of prostate
disease with estrogens in rats, and increased cancers in the first generation and effects on fertility in the second
generation in humans exposed prenatally to diethylstilbestrol (DES) demonstrate that estrogenic chemicals can
alter developmental programs resulting in long term persistent effects in gene expression and organ function.
One apparent mechanism that is emerging from these studies is the ability of estrogenic chemicals to imprint
genes through the process of epigenetic change (persistently altered gene expression in the absence of gene
mutation). In other words, hormonally active environmental compounds may actually alter the process of cell dif-
ferentiation in a way that persists through several generations. Finally, results demonstrating disruption of envi-
ronmental signals between different species such as plants and nitrogen fixing soil bacteria raise a new vista for
global signal disruption that is only now coming into view.
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Additive Effects of Mixtures of Antiandrogens on the Male Rat Reproductive Tract

Cynthia Rider'?, Jonathan Furr?, Vickie Wilson?, L. Earl Gray Jr?
'NCSU, Raleigh, NC, USA, ‘USEPA, ORD, NHEERL, RTD, Research Triangle Park, NC, USA.

People are typically exposed to mixtures of chemicals. Accordingly, the United States Environmental Protection
Agency was charged under the Food Quality Protection Act of 1996 to consider the cumulative effects of similar chemicals
in their risk assessments. We are conducting research into the joint effects of antiandrogenic chemicals. The main objectives
of this study were to: (1) determine whether dissimilar antiandrogenic compounds display additive effects when present in
combination and (2) to assess the ability of modelling approaches to accurately predict these mixture effects based on data
from single chemical exposures. Pregnant rats were exposed to a combination of seven antiandrogens and male offspring
assessed for effects on androgen sensitive endpoints including: anogenital distance (AGD), infant areolae/nipple retention,
sex accessory tissue weights, and reproductive tract malformations. The selected compounds (vinclozolin, procymidone,
prochloraz, linuron, and three phthalates; BBP, DBP, and DEHP) interfere with androgen signalling at multiple levels, from
inhibition of androgen synthesis to androgen receptor antagonism. The high dose of the mixture was based on the relative
potencies of individual chemicals with respect to inducing malformations (15 mg/kg/d vinclozolin, 15 mg/kg/d procymi-
done, 35 mg/kg/d prochloraz, 20 mg/kg/d linuron, and 150 mg/kg/d each of BBP, DBP and DEHP). The remaining treat-
ment groups were dosed with dilutions equalling 75%, 50%, and 25% of the high dose. We found that the effects of the
mixtures were additive for all measured endpoints. Observed data were compared to predicted data generated with various
modelling approaches based on concepts of dose addition, response addition, or integrated addition. The dose addition
model provided the best fit to observed data, while the response addition model consistently under-predicted mixture effects.
In summary, our results indicate that mixtures of antiandrogens that act at different levels of a common signalling pathway
display additive effects. Funding was provided by the NCSU/EPA Cooperative Training Program CT826512010.
Disclaimer: This is an abstract of a proposed presentation and does not necessarily reflect USEPA policy.
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Epigenetic Basis for Increased Prostate Cancer Susceptibility Due to Developmental
Exposure to Estradiol or Bisphenol A

Gail S. Prins', Wan-Yee Tang’, Jessica Belmonte', Shuk-Mei Ho?

' Department of Urology, University of Illinois at Chicago
*Department of Environmental Health, University of Cincinnati

Previous studies have shown that neonatal exposure to estradiol at high doses induces prostatic intraepithelial neopla-
sia (PIN) in a rodent model; however, low dose exposure to estradiol or BPA has not been associated with prostatic patholo-
gy. In the present study, we asked whether neonatal low-dose estradiol or an environmentally relevant dose of BPA might
alter the sensitivity of the prostate to hormonal carcinogenesis induced by prolonged exposure to testosterone plus estradiol
(T+E) in adulthood. Sprague-Dawley rats were treated with high-dose estradiol benzoate (EB; 25 mg), low-dose EB (0.001
mg), BPA (0.1 mg) or oil on neonatal days 1, 3 and 5. On day 90, the animals were given T+E implants or empty capsules
for 16 weeks. Prostates were examined histologically on Day 200 (7 months) in a blinded fashion and scored for PIN
lesions. Rats treated neonatally to high-dose EB with or without adult T+E had a high PIN incidence and score and revealed
an estrogenized phenotype. While low-dose EB exposure alone mildly increased the PIN incidence/score, neonatal BPA
alone had no pathologic alteration in the aged prostate. However, rats exposed neonatally to BPA followed by T+E in adult-
hood showed a significantly higher PIN incidence and score compared to control rats. Importantly, neonatal BPA/adult T+E
prostates were indistinguishable from neonatal high-dose EB prostates. Thus the present findings suggest that low-dose
estrogens may predispose to PIN with aging and that an environmentally relevant dose of BPA may increase the susceptibili-
ty of the prostate gland to carcinogenesis following additional adult exposures.

To determine whether neonatal exposures to estradiol or BPA may be mediated through epigenetic mechanisms, we
screened these prostate tissues for global DNA methylation changes using methylation-sensitive restriction fingerprinting
(MSRF). Over 30 gene candidates were cloned that showed consistent methylation changes on Days 10, 90 and/or 200
without or with adult T+E treatment. Phosphodisesterase type 4, variant 4 (PDE4D4) was identified as a novel imprinted
gene due to consistent and early hypomethylation of its 5' flanking region following EB or BPA exposure. RACE and bisul-
fite genomic sequencing identified a 5' CpG island that exhibited differential methylation patterns following neonatal estro-
genic exposures. Methylation-sensitive PCR confirmed hypermethylation at this site in control prostates with aging and
hypomethylation following neonatal exposure to high-EB, low-EB or BPA. Real-time RT-PCR confirmed an inverse rela-
tionship between methylation at this site and gene expression. Importantly, differential methylation and gene expression
between the control and neonatal estrogen-treated prostates was distinguishable at Day 90, prior to adult hormone exposure
and associated pathologic changes. Thus PDE4D4 may serve as a useful molecular marker of susceptibility to prostate car-
cinogenesis. We postulate that PDE4D4 dysregulation via hypomethylation at its 5' regulatory region by early EB/BPA

exposure may induce persistent gene expression changes that contribute to prostate cancer. (funded by NIEHS- ES12281)

38



Sunday, November 12 - Tuesday, November 14, 2006

IAPIVEA—NERRBERAT 2 ) —NADIGEBRBEIC X S
By VRSO Y £ 2574 v 7 3

TFANWS. TI YA
SR

REXOWIEIZE Y, WHEHEFVCRFAEEMOTZA N VF— Vv om MR RS TR R NES (PIN) 2FSh
HZENHPILTWEY, BRIHEDT A NS UV — VT 2IZBPARE AT IHEZE LGB ST v, ABFZETIE
BERMICBIAEEAEI A NS VA — LV ERIEZRELANVOBPARREICE Y, BAMOF A PATFO Y +T A b5 T F—
WV (T+E) ORMIFEZIZIVFEREIND RIVE URS LT BRIV OEZ B E 209 0% fi~<72, SDR
Ty MIEHEZA M V=RV Z—1 (EB; 25 mg). IKAEEB (0001 mg). BPA (0.1 mg) F3@E#L, 4
%1, 3SRUBSHHICHE Lze 0AHD 516 T+ES TV T 320 h TV B L7, 2000H (74 /) TR
FARE B L CPINFRE OMEATE 7 AL L7z, FrAERMCEHEEBICRZE SN T v MIKAOT+EOHFRIC00b 5
FTPINFERR R CEATEDSF . LA PaF Y RBFICHAN 2RI EZ R L7z, RHREBRZEDATHPINFERR - #ITE
FEAC ES L2 #iA R OBPAR G- O A TIEHIV IR Z L2 | SR S hh o7 LA L, FARMICBPAO SR
B TP THEZ %S5 SN2 v MEITREICILE L THBEICR WPINIS R & AT 2R Lz, HEZROXHER
JICBPARG 2 2 T+EZ A I G- SN -mir it & . FrA RS H EEBRHZ S N2H it & ERFISATEE TS -
2L THDBH, AWK REIrS, BHEZA M7 JICX DB L APINICHT 2 EZENEE L2 8, FARELANL
DOBPAHEIZE > TORIV IO BT 5 H 2 5 BB X VT U ~DEZUNEGE L LAVREEN S,

TANTGVF =NV FELEBPANOHAERMIIBIARBENIE VAT v IR ADZALIEYVMAEINDE L) 2H
Wi 2720, AFNMURZHERE 7 4 > H =719 » M (MSRF) 12X ) &R ZRDNA X FWUALIZO W TRV IR Z 2 2
==V 7 L7ze THERBICEIMRZ <100 90K O/ F 7213200 H HIZ A F VAL DZE L % 7R” L7230 Lo ks fz T+ 7 n—=
Y7 L7 EBEAIEBPARZEICL D, SR T B L CTRIIOE A FVLZRT, FAKIIZAT T —E4R, ER Y
Rl (PDE4D4) 2FH LA 7)) v 74 v 7@t & UTHE L7z RACER Ubisulfite” / AFFIJEFNT X 0 Ha B
DIA MOy v BgHFEHEATF MY — AL E R LS CpGT A T ¥ FElE LT A FMUEZMPCRT, 20745
VR LIS v ORI TR A F UL Z R T A, B EEB, K EEBT 72 13BPAOH A R E T 2 F L
IbZRT 2R L. VTIVT A LART-PCRIZE D, ZOHMNIIHEITF B A F AL E BEFIEBE OMICHEHENRDH 5 2
EERFEFE L BELZ LF, WAMORVE VREREEFNICHET 2R EDOR TH H90H HIZBWT, A HEE L F4 1l
IA MO VRBHIROETAF IO L BIZTRHEOEPKNETH 722 L TH S, T D7z, PDE4ADAI I
WREEH AT DR ER G TY— =L LCORREZ R TREYND 2. FIOEB/BPAREIC X 25Tl X 15
DA F- WAL Z A L 72PDEADAR F IR MR AT > ICF 53 2 FfntE O @R T HHEEFHRT 2 W HEsH 2 L e S
Nz, (B4HEBIINIEHS-ES122811C & %)

39



—ahs
50061
‘ﬂm. International Symposium on the Environmental Risks of Chemicals

b d

S\ | 2%

Function of AhR in the Ovary

Ken-ichirou Morohashi

National Institutes of Natural Sciences, National Institute for Basic Biology, Japan

Dioxins are known to cause carcinogenesis, immune suppression, female hormone-like activities, efc. In
many cases, these activities have been confirmed to be mediated by dioxin receptors (AhR), based on the analy-
sis of AhR gene disrupted mice. It is interesting that the AhR gene is conserved in a variety of animal species,
even though these activities are disadvantageous to the existence of the organisms. Therefore, it has been consid-
ered that AhR has unknown but important biological functions. We studied the phenotypes of AhR gene disrupt-
ed mice in detail and found that the reproductive ability of the female mice was affected drastically. More
detailed examination of the affected reproductive ability revealed that it occurs from oogenesis to ovulation.
Subsequently, we examined target genes of AhR in the ovary and found that aromatase gene, which is essential
for female sex-hormone production, is controlled by AhR. Namely, the expression of aromatase gene is not
increased in the proper timing of the ovarian estrus cycle in AhR gene disrupted mice, and thus the production of
female hormones is insufficient. Meanwhile, this result also indicated that AhR ligand molecules, such as diox-
ins, may activate female hormone production through ectopic upregulation of aromatase gene. While AhR was
considered so far as a transcription factor involved in metabolism of foreign substances, this study revealed the
intrinsic biological function of the factor. This result elucidated for the first time the mechanism how dioxin
exerts female hormone-like activity and how it functions as an endocrine disruptor.
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