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Greetings

T the distinguished participants of the International Symposium oo
Envirenmental Endocrine Disrupters,

Endocrine disrupters, also known as EDs, have become a topic of great concern
among the general public because of their adverse effects on human brings and
wildlife. And sdll now, 50 much remains to be explored scientifically, The Ministry of
the Environment of Japan is therelore conducting the measerement of copcentrations
in the environment and hazard assessment of chemicals suspected of having endocrine
digrupting effects, as well as engaging in exchanges of information with other coun-
tries and international vrzanizations.

As part of these activities, the Ministry has been holding International
Sympusiums on Envirenmental FEndocrine Disrupters since 1998, Past symiposivms
kave brought together leading scientists from around the world and fostered productive
discussions, with the result that the Symposium is highly valvoed intemationaily.

The Sympoesivum has three major aims, namely, to share information on the injtia-
tives being taken by various countries of the world in déaling with ED-related issues;
to discuss the direction of future research on EDs through international cooperation;
and o exchange wide-ranging opinions on chemicals in the environment as an issoe of
both local and global signilicance.

This year’s sympaosium will have 4 panel discussion with the theme of enviran-
mental education and a session focusing on risk commnication to provide more accu-
rate intformation on the ED problem to the pation. In addition, the past effors of the
Ministry on the ED-related issues will be revicwsd, and « special lecture by Prafessor
Talkeshi Yoro of Kilazate University will also be provided.

This sympasium represents a significant oppuniunity for seientists and the general
public from conatries around the world 1o leam from and share with each other, and I
louk forward to its meaningfuol results yet-again this year

September 2004

\)L(ﬂ."—(?é}}

KOIKE Yuriko

Minister of the Environment, Japan
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This program will be in Japanese only.
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Interpretation will be available in Session 1-6.
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g:00-
11:30

Thursday, December 16, 2004 (Program for Experts)

F 24

Session 1 Basic Sclence

Chairpersons: Yoshitaka Nagahama (National [nstimte for Basic Biology. ational Institute of Natyral
Sciences, Japan)
Tup-ichi Nishikawa {Osaka Lniversity, Japan)

Etfects of Suspected Endocring Disruptors on Nuclear Raceptor Family
Tun-ichi Nishikawa (O=aka University, Japan)

Roles of AhH in Endocrine Disruptive Fifects by Polyeyclic Aromatic Hydrocarbons
Yoshiaki Fujii-Kuriyama (University of Tsukuba, Japan;

Thyroid Hormone, Brain Development, and the Ervirorment
R.Thomas Zoeller (Doiversity of Massachusetis- Amberst, LAY

| Estragenic Disruption of the Male Urogenital System

Barry G. Timms (University of South Dakota, USA)

Expression Profiling £DC Actions in the Brains of Aquatic Vertabrates: Approaches and Chellenges
Vance Trudean (University of Ottawa, {anada)

11:30

Lunch

13:00-
16:00

{ Chairpereons:

Session 2 Wildlife P 24

Taisen Iguchi (Okazaki Instinute for Integrative Bioscience, National Institute of Natural
Sciences, Japan)
Satoshi Hagino (Sumika Technosarvice Corporation, Japan)

Endocrine Disrupton in a Smali Cladoceran Crustacean
Narihisa Tatmazako (Natdona! Tnstinuee for Environmental Stadies, Japan)

Effects of Low Bisphenol A Congentrations in Prosabranch Mollusks
Tory Oehbmann {Fohann Wolfgang Coethe University Frankfurt am Main, Germany)

Oestroyen and Androgen Receptor Agonizts: Identification and Measurement of in vt Activity In the Aquatic Environment
Kevin ¥. Thomas (CEFAS, UK

Evidence Derived from Fiek! Surveys that indicates Estrogenic Endocrine Distuption is Widespread in the Marine

Environmant
Alexander P. Scoit (CEFAS, TK)

: Organotin Compounds zre Potent Inducers of Adipogenesis in Vertebrates

Bruce Blumberg {University of California, Ievine, USA)

Xoises of Genetic Variation in Estimating Effects of Environmental Factors in Animals: A Review
Takan Namikawa (Nagoya University, Japan)

16:00

Break

16:30-
1804

Session 3 Exposhre

P 35

Shinsuke Tanabe (Ehime Universily, Japan}
Tun Sekizawa (University of Tokushima, Japan}

Chairpersons:

| phanolic Endocrine Disrupting Cliemicals {Alkyiphenols and Bisphenol &) In Asian Waters

Hideshigs Takada (Tokyeo University of Agriculture and Technology, Japan)

Hurman and Wildlife Exposures to Persistent Brominated Pame Retardants
Aake Bergman (Stockholm University, Sweden)

FCE Metaballtes in Humans with Focus on GH-PCBs and MeS0,-PCBs
Aske Bergman (Stockholm University, Sweden)

Rating Risks of Chemical Expasures; Dose and Time
Robert I Keieger (University of California, Riverside, USA}

Multi-Gomponent Mixtures of Endocrine Active Chemicals - Experimental Requiremants anil Recent Tast Results
Andreas Konenkamp (University of London, UK

i0
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Friday, December 17, 2004 {Program for Experts)

9:00-
11:10

Sesslon 4 Human Health

Chairpersons:

P40

Chisato Mori {Chiba University, Japan)

Tsunehise Makine (Tokai University, Japan)
Commertator: Richard A. Becker (American Chemistry Council, USA)

Longituding! Studies of Ghlidren's Health

Dioxin Health Effects on Humans Twentyeight Years after tha “Seveso” Accident
. Paolo Mocarelli {University of Milano-Bicocca, [taly)

Ellza K. Silbergeld (Johns Hoplins Bloomberg School of Public Health, USA)

Biomonitoring: An Imtegral Part of Exposurs Analysis
Larry L. Meadham (D, USA)

DNA Methylation Profiles for Evaluation of Epiganetic Risk

Kunio Shiota (The University of Tokyo, Tapan)

11:10

Lunch

12:30-
14:30

Session 5 Future Research Directions

Chairpersons:

F. 44

Junzo Yonemoto {Mationat Institute for Environmental Stodies, Japan)

Mineo Yasuda (Hiroshima International University, Japan)

Evaluation of Chemigals for Endocrine Bisruption: Future Aesaarch Naeds

Richard E. Petersom (University of Wisconsin, L15A)

Eifects of Endocrine Disruptors on Behavloral Developments of the Briin and Neumxdevelopmental Disorders—PGBs

;and Some Agriculiural Chemicals Disrupt Gene Expressions, Suggasting a Causal Facior of LD, ADHE and Autism

Yo Ichire Kuroda {Tokyo Metropolitan Institute for Neurgscience / CREST, Japan)
Ecotoxicogeromics & the Assessment of Endoetine Disrupters in Atquatic Organlsms: Future Opportunities and

Validation Needs
Thomas H. Hetchinson { AsiraZensca R&D, Sweden)

Further Viewpoints of Epidemiological 5tudies for Detecting Sublie Effects in Chifdren Exposed to Endocrine

Disrupting Chemicals during Gestational Periods
Reako Kashi (Hokkaido Undversty, Japan)

14:30

Break

15:00-
17:30

This sassion will be held in Japaness and
intgrprated into English.

I itAERTIERAET,

Session 6 Risk Communication P 48

Chaitpersons:

Jonko Makandishi (National Instinmte of Advanced
Industrial Science and
Technology, Japan)

Iwao Uchivama (Kyoto University, Japan)

Effective Risk Communication: fts Philosophy and
Technique
Tomio Kinoshita{Koshien Uraversity, Japan)
Risk Percaption: of Endogring Disrupting Chemicals
Tashiko Kikkawa {Keio University, Japan}
What and Why We Lay Persons Dan't Understand,

and How Yau Expects Misjudge Them
Hiroo Yamagata (Reviewer, Translator, Tepan)
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Session 6

Risk Commurication af Endocring Disrupting
Chemicals Produced by Industries Among
Censumers, Producers, Administrators and

Scientists
Sabura Matsui (Kyote University, Japan)

Takashi Higaki {Journalist, Writer, Japan)
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List of Speakers

Yoshitaka Nagahama

Profeesor and Vice-Director, Nallona! Institute for Basic Biology,
Eaﬁmaﬂnsd'ﬂme of Natiwal Sciances, Japar

1971 Ph.D. Bokksido University, 1972-74 Postdoctoral Fellow,
Department of Zoology, Unjversity of Califorma, Berkeley. 1974-78
Poatdactoral Fellow, Department of Zoology, University of British
Cojumbia, Yancouver, Canada. 1977 Rescarch Assislant,
Departnent of Zoology, University of Califomia, Berkcley. 197786
Associate Professer, National Instimite for Basic Biology. 1986-
Professot. 2004 Vice-Director Mational Instimute for Basic Biology,
2001- Vice-President International Federaiion of Comparative
Endecrinotogical Societics. 1987 The Fisheries Prize, 1988 The
Orace Fickforg Medal {Internanonal Federatgon of Comparative
Endocrinological Socicties), 1989 Inour Science Awand, 1989 The
Zoological Society Prize,

Jun-ichi Nishikawa
Associate Professor, Envirarrnerdal Blocherislry, Graduale
Sehoo! of Phaimaceutical Sciences, Osaka Liniversity, Japan

Graduated from the Faculty of Engincering Sciences, Osaka
University in 1982 and reccived Ph.Iv, from the Faculty of
Phammacentical Scicnces, Dsaka University in 1987, He worked as a
rescarch assodiate in Sumiterne Chemicg] Co., Ltd. from 1957 o
1085, and moved 1o Gsaka University in 1989, His main tesearch
fields are transeriptional tegulation of nuclear receptors atd Malecw-
Tar mechanisin of action by endocring dismopiors.

Yoshiaki Fujii-Kurivama
Profassor, Basle Medicine, Centar for Tsukuba Advanced
Resganth AManua Unnarslly of Taukuba, Japan

shgucation 1959-1963: Faculty of Science, University of Tokyﬂ
1963-1965: Department of Bicchemistry, Graduate School of
Science, University of Tolyo <Rescarch and professional experi-
core April 1965 - Febroary 1975 Researcher, Centeal Rescarch
Laboruores, SANKYO Co, LTD. Mareh 1975 - Aupgust 1977:
Instructor, Konsai Meadical University, Seprember 1977 - August
1%78: Member, Japanese Foundation for Cancer Research.
Seprember 1978 - March 2001 Preofessor, Graduste School of
Science, Tohoku University. April 2001 - present; Professor,
Graduate Schwwl of Life Science, Tohokw Universty, Visiting pro-
fessor, Center for TARA, University of Tsukuba, <Membership of
learncd gocictiess Japmmese Biochemical Seciety, fapanere Cancer
Society and The Molecalar Biolegy Society of Japan,

R. Thomas Zoeller

Professar and Chair, Biodagy Depantment, Universiy of
Muassachusels-Amners!, Laberalory of Moleculiar and Caliulzr
Neurebialogy, LSA

Or. Zociler ohtained his B.5. in Emit:gy from Indiana University,
and his Ph.I% in endocrinology from Cregon State University. He
ihen ook 3 postdoctoral position in the Laboratory of Cell Biology
ai the Netoos! fnstioues of Mkl Health followsd by a maff posi-
ton in the Leborstery of Neurochemisay at the Mational Institute of
Nenrological Disorders and Suoke. He dien, joined the medical fac-
uley at the Unjversity of Missauti School of Medicioe and most
recently joined the facwly at the University of Massachusetts-
Amherst D Zocller was a standing member of the U3 EPA's
Endocrine Dismuptar Screening and Tegdng Workgroup.

Barry G, Timms

Frofassar, Division of Basic Biomedical Sclences, School of
Madicing, Univarsity of South Dakofa, USA

Dr. Timmé is 2 repraductive biologist with a Master's degree from
Aston Unfvermity and Ph.[2 in Biological Scemoss from the Tepows
Tnetine £of {ancer Research, University of Wales College of Medicine,
UK. Following postdoctoral studies an e Universicy of lows, he joined
the Basic Science Faculty at the University of Souwth Dakota School of
Medicing (USDSM) in 1985, His stadics over the past 25 years have
focuwed o the binkopy of the prostate with an emphas on Stlckare aod
function. Mo recently this research bas been directesd wrwvards wnder-
stumding the eellular meckhemiems associar] with endocone dismption
of the make uropenital system and the effects of frral exposure to covi-
ronmental eptrogens on the growth of the prosiate at erilical periods of
organ development Dr. Timmms has served as an Execitive Committee
member of the Sociery for Basic Urdhogical Rescarch.

Vance Trudean

Aszociate Profassor, Depariment of Biclegy, Centre for Advanced!
Rossarch in Envirarmevtial Genomics, Universily of Oflaws,
Lanpda

Wance is interestad in how sax Stermds affect gene capmasicn in the
brain. In pardcular bos lab bhas studied the effects of estogens and
cetrogenic EDCs in fish, tadpoles and medes. His lab is developing 2
microarray for the galdfieh brain to asess the effects of EDCs,
Development of in vioe and in ¥ivo reparier pene AS5ays to ALEESS
Uit effects of cstrogens end peroxisome proliferators iy carenlly
anderway. Please consult worw beamendo calcommunity for other
resparch projecis,

Taisen Iguchi
Profassor, Okazakt institute for Intagrative Bloscianca, Maliona!
Instifute of Nelural Sclences, Japan

Received his Master of Science s Graduate School of Sciance,
Okayama Vniversity and Doclor of Science, University of Tokyo. D
Tguchi joined the Faculty of Humuamties and Scicnoes at Yokohama
ity University a5 & research assistant in 1974, He hecame 3n associale
profesacr, and was tater promoted to a professor in 1592, Duning tese
years, he copducted research finst oz a postdoctors] researcher and then
ac & visifing resparcher al the Uniwersity of California, Bedeslay. In
2000, he was appointed professor at fhe National Instioue for Basic
Bictogy ap the (Feazaki Mational Research Instinte, and later at the
Cemer bt Intepraive Biosclencs of the same insttte, From 1974, Dr.
Tguchi conducted reseach at the laberatgry of Dr. Moboru Tokasugi,
Fresident of Yoloohamz Tty Universiy, Be Foond that the: xposore of
sex hormenes and kotmone-related agents into fetal apd petinatal mice
caused morphological disorders of the veproductive organs snd acces-
sary organs, He also found thet lemale hormenes are importans in the
mzentinizenon of animals via the hypothalamus, which controls hor-
mgne secreticn of gonads, and futther found thal hormones and hor-

monc-relared agents cause disorders in the bones and muscles of
perinatal mice. 1deas ansing from this research have been applied tc
fish and amphibians. Dr. lguchi is corrently planning weork o the per-

meation of hormone-related agents ints the placents and the influsnce
of hormenerelated sgeats v gene frmctoning, A% 4 leading scientia:

in thig field, he has been igvited in a number of international confer

ences. Dr, Jguchi i v:c&presldem of the Japan Socicty of Bndocrind
Dhsrupter Fescarch, and is & member of 3 number of councils withir
governmental organizations, including the Enviconmen: Agency

Tiinistry of Laboe, and Seience and Technology Ageney. Dr. Iguehi”
recent puklications include: “Organagensis”; “The Toxicity o

Hearmones in Perinatol Life {English): "Cell-cenizred Biology™

“Tamaoxifen Beyond the Antiestrogen{English); " Reproduction

Drisarter”; arf "Afvering Eden: The Feminization of Nature "

i4
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Satoshi Hagino
Manager, Emdronmantaf Health Sciance Cantar, Emaronmental

Kevin ¥V, Themas

Topic Laader, Hazardous Substances Resedarch, Centre for
Environmari, Fisherias and Aquactiture Sciencs, LUK

Toxicology Group, Sumia Tachnasarvica Carporation, Japan

1979 Completed the master course of the Faculty of Fisheries of
Nagasaki University and joined Sumitomo Chemical Co., Lid.
Majoring in ecoloxicology of agricultural chemicals using many
kinds of aguatic and terrestrial organisms. 1993 Seaior msearch
associate, Environmentil Health Science Laboratory, 1992 Joined
Sumika Technoservice Corporation to establish rew businssses for
envitonmantal technolagy. 2007 Manager, Environmentel
Toxteology Growp,

Norihisa Tatarazako

Senior Ressarcher, Ecological’ Camistry Seciion, Envircnmental
Chesmistry Division / Endocrine Disrupder Research Laboralony,
National instittde for Environmental Sludies, Japan

1986 Graduated froin the Department of Forestry, Faculty of
Agriculmes, the Univemily of Tokyo, 1988 Completed 2 Master's
degree from the Graduate School of Agricnltural Sciences, (he
Unjversity of Tokyo 2002 Dector of Agnculturs at the Upiversity of
Tokyo: |988-2001 Employed at Oii Paper Co,, Lid. 2001 - Employed
at the Environmental Chemistry Division, National Institute for
Environmental Stmdies as the Senior Eesearcher of the Ecojogical
Chentistry Section. Specialy: BEndecrine. disnydors, toxicity evalua-.
tion.

Jirg Oehlmann

Fulf Provassor and Haad of Depaniment, Ecofogy and Evolution,
Johan Waollgang Geothe Universily Franfdfurt am Main, Garmarny

<Personal background> October 1931 - December 1938; Study of
Bitlogy and German for “Lehrame fiic die Sebundarsofen I und 17
at the WWL' Miinster, November 1990 - Sepember 1994 Research
Assistanl at the Institute for Special Zoology and Comparaive
Embryology, Westhilische Wilhelms Univeraty (WWLT) Minster.
28th Japuary 1994 Graduation as D, rer, mat at the WWTU Miinster.
October 1994 - December 1598: Kescarch Asaistant at the
International Graduate School Zivtau (IHI Zitdao). October 19094 -
April 2001: Head of the wotking group “Human- and
Ecataxicology™ at the Eeviropmental Technology Department
Teaching in Ecology, Toxicology and Ecrtoxicology. June 1994 -
Apnl 200 - Vice-Chajrperson of the' Department of Environmentasl
Technology, 18th December 1993:; Habilitation st the THI Zittaw,
Yenia legendi in “Ecolopy & Foology™. December 1998 - April
2001: Aszoriale Professor (Pravatdozent) al the IHT Zittan. Sinee
May 2001; Professor for Ecology and Bvolutiomary Eiclogy at the
Johann Wolfganp Goethe University Frankfurt. Offered Chairs:
2003 TImiversity Landau, Environmental Sciences (denied in 200%).
200 University Frankdun, Aquetic Egotoxicolagy (accepted 2004
<Main research topics and expertise= Endocrine dismapting chemi-
cals: devplopment of tew Lest sysiems [especially with inverte-
brates}, ssscasment sirategies, hazard and nsk agsessment. Effects of
pharmaceuticals on aguatic inverebrates, Sediment toxicology:
development of new test systams and evaluation strategies,
Biolpgicel effect memiloning in marine and freshwater snvirontnstis,
with special emphasis on metals, organometallic compounds and
cndocting distapting chemicals

Dr Kevin ¥, Thomas is Topic Leader for Hazardous Substances
Research at CEFAX, UK, He has been conducting research on the
ocourrence, fate and affects of hazardous substances foy the past ten
vears. He is author of over fifty papers with a large number focusing
od1 the idenfeation of environmental contaminants through the use
of bioassay direcisd fracnomation echmiques, He advises the UK,
OSPAR and ICES on maters relating to harardons substances in the
FATiEG SNVIEOTIENT.

Alexander . Scott

Senior principe! researcit scfentist, Wewnouth Laboralon, Cantre
for Emvironimert, Fisfares and Aquaculiure Scienca, UK

He is a helder of Individual Ment Promotion for research, bas & DSe
from 5t Andrews University and is an adjunci Professor at the
Fisheries and Wildlifz Department of Michigan State University, He
has 304 year: experience in the field of fish epmodoction - especial-
Iy in relation to the endocting conirel of anmmal reproductive cyeles,
the roles of steroids as*both hormones and pheromones, and the
impact of estrogenic endacnne distaption i matine fish.

Bruce Blumberg

Agsociale Profassor, Dapa.rrrriant of Chavaloprnental and Cel
Blotogy and Biomedical Enginaadng, Universly of California,
trving, USA

Ph.D. from UCLA, 1937 {(Biology). Postdoctoral training at
UMDNT, Robert Waid Juhnson Medical School (1987-1988, exira-
celhilar matrix) ard the Depanment of Biclagicsl Chemisty in the
UCLA Medical! School (1988.1992, molecular embryology).
Apprimed az Staff Scientist, The Salk Institte, La Jolla, CA {1992-
19949} focosing on the molecular endocrinelegy of orphan nuclear
teeepinrs and their rote in smnbryonic developrment and adule physi-
ology. Joined the facutey at the Univemsity of Califormia, Iovine in
1998, {urrent research focwses on carly embryomc pattero forma-
ton, xenobiotic metabolism, differentiad effects of xencbiotic expo-
sure on laboratary model organisms compaced with humans and
functiapal gepomic approaches to bettar understand thes: problems,

Takao Namikawa

Professar, Laboratory of Andmal Genetics, Division of Applied
[enatics and Fhysiology, Graduale Schoal of Bioagricutturnal
Sciencas, Nagoya Limvarsity, Japan

1968 B Agr., 1970 M. Agr., 1973-74 JSPS-Reseorcher, 1975-76
Research Assistant, 177-3% Assistant Professor, 1983 FhD., of
Wagoya University, 1988.05 Assaciste Professor, 1995-58 Prolassor
of Facelty of Agncoluce, Nagoya Unoversity, and 1998 1w the pre-
sent. 1084 Award of Japancse Socicty of Animal Science with
genetical study on the history of catle in eastern Asia. He is presi-
dents of Japaness Society of Anitnal Bresding and Oeoevcs and the
Society for Researches on Native Livestock, Fapen. His major inter-
ests are populaton genetics or penstic varizbilitics in dommestic and
Teboratary animals as well as its wild popudations.
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Shinsuke Tanabe
Profassoy, Canter for Mering Emaronmerntal Stucies, Ehirme

Lirivarsity, Jeapen

Aake Bergman
Chair, Dapartment of snvironmental chemialy, Siockrolm
Univarsity, Swiadsn

1975 Graduated from Ehime University, Gradoate School of
Agriculmre, 1977 Assistant Professor, Faculty of Agrculture, Ehime
University. 1935 Awarded Ph.D. from Nagoya University. 1937
Associate Professor, Faculty of Agriculiure, Enime Unjversity, 19495
Frofessor, Faculty of Agriculure, Ehime University, 1999 Professor,
Center for Marine Ewvironmental Studies, Ehime University, 1935
Okada Prize from The Oceanopraphical Socicty of Tapan, 1999
Missan Science Prize from Nissan Science Foundation. 2000
Citation Classic Awards in Japan from 181 Thomson Scientfic, 2004
Academic Awards from The Japan Society for Envienmental
Chemistry and The Socicly of Environmentz] Science, Japap. His
rairrent Teseareh efforts are aimed a understanding global contami-
pation of endocrine disrupters and their woxic effects o honans and
wildlife.

Jun Sekizawa

Professor, Factlly of integrafed Arts and Soieneas, Unfversity of
Tokoshima, Japan

<Professors Environmental Chemistry <Education: Final suatus> D,
Phil., University of Tokye, March 1571 <Fields of Specializatioo
Rick Assessment and Risk Communication on Chemicals, the
Enviroament and Fonds <Academiz Appointments and Professional
Experience> Rescarcher, Tokya Metropolitan Inalitute of
Bavironmental Sciencss, 1971-75, Rescarch Associate, Siate
Uriversity of New York, 1973-T8, Chief, Central Research Institote,
Ogawa and CoLtd. 1978-82, Chicf, National Institute of Health
Sricnees, Japan, 1982-2003, Professor, University of Tokushima,
2003-04, Chair, Committee on Risk Communication, Food Safety
Cotmmission, The Cabinet Office 2003-04 «Professional and
Hoporary Societies> President of the Society for Risk Analysis,
Japan 2004-Today, Has been Participaring in the Risk Assessment
Activities of the Internationa! Programme on Chemical Safecy
{IPC5) of the Werld Health Organizations (WHO), 1982-Today.

Hideshige Takada

Associale Professar, Departiment of Environmental Sciance and
Matural Resaureas, Labermiony of (hganic Geochaemisty, Facully
of Agricutture, Tohya University of Agrieuture and Technology.,
Japan

«Short Scicniific Biography= B.5¢. in Science (Tokyo Metropolitan
Tniversity) in 1982. M. Sc. in Science (Tokyo Metropoliten
Univerzity} in 1484, Ph.D. io Scicnce (Takyo Metropalitan
University} in 1989, Abrosd Study (Woods Hole Ocranographic
Tnstitation, MA, U.5.A.) Sop. 1990 - May 1991, Visiting for lectures
in Tune 1991, IAEA (Monacod, University of Paris {Francel,
EAWAG {Switzarland), Flymouth Marine Taboratory (UKL CS1C
{Spain?. Okada Prize of the Occanagraphic Society of Japan in 1983,
Hirose Prize of the Japansse Society on Water Bnvironment in 1995,
«Field of Spectalization= Envirnnental Osganic Geochermstry.

Bergman is working with organic chemical synthesis and radiosyn-
thesiz of individual comgeners of coviconmental peHutants, their
metabalites apd zbiotically formed degradation preducts. He i3
devoting part of hit research 10 describe persistency by new
approach. Anke Bergmen is engaged in research mmproving analyti-
cal methodology for environmental comaminants. Much of his dme
goes to humat, and wiidlife exposure assessments of environmental
contaminants and their metabolites, He has for long been asgociamed
with reseatch on FCB metabolites, brominaizd flame retzrdants and
endecring dismuprers,

Robert L. Krieger

Exlansion Toxiaplogist, Entomoalogy, University of Califormia,
Fivarsida, LG4

Bob Krieger is Extension Toxicologist, University of California,
Riverside. He halds a 8.5, in Chemistry from Pacific Lutheran
Unéversity in 1967 and a Ph.D, from Comell University in 1970. He
has held academic appaintments at T1.C. Davis (1971-1980) and in
the WO Regional ¥etenmery Medical Education Program. At
Riverside he sperializes in residential and ugricultural pesticide
exposur assessment He has tawght wxicology at hath the under-
geaduate and graduate levels and reeetved awards meluding the
Society of ToxicologyAfs Education Award. His research concerns
the fate and effects of pesticides, nisk assessments, and risk commu-
nication. His group has published over 300 papers and abstracts.

Andreas Kortenkamp

Sentor lacturar, Centar for Toxieology. School of Pharmacy,
University of London, UK

Andreas Kortenkamp read chemisoy and philosophy 2t Muenstar
University, Dermany and obtained his PhDD at Bremen University,
Germany, with & thesis on the mode of action of carcinagenic
chromium compounds. He is a Semior lecturer at the Schoo! of
Pharmacy, University of London. His current mscapch interests are
in the atea of mixture effects of endocring disrupting chemicals, He
iz the coordinator of the EU-funded Furopean Cluster for Reseaich
on Endocrine Disraption, CREDO.

Chisato Mori

Professor, Departnent of Bioenwironmental Medicine, Gradtuata
School of Madicine, Chiba University, Japarn

Doctor of Medicine (M.D.) from Asahikuwa Medical College in
1984, Doctor of Medical Science (D.Med.8c; Ph.D) from Kyoto
University, Graduate School of Medicine in 1985, 1984-1952:
Research Associate, Depertment of Anatomy, Faculty of Medicine,
Kyotrs University, Kyoue, Japan. 1990-15%2: Visiting Assoeiate,
Gameic Biology Scction, Labarateries of Reproductive and
Developmental Toxicology, National Institute of Envitonmenrtal
Health Sciences, National Institics of Health, Research Triangle
Park, North Ceroling, U5 A, 1992.2000: Agsociate Professor,
Department of Anatamy and Developmentel Bioclegy, Faculty of
Madicine, Kyoto University, Kyoto, Japen. 2000-2001: Professor,
Department of Anatomy and Cell Biology, School of Medicine,
Chibz University, Japan, 2001- present: Professor, Department of
Bicenvironmental Medicing, Graduvate School of Medicine, Chiba
University, Japan.
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Tsunchisa Makino

Profassor and Chaimman Depanment of Obstairics amg
Gynecoiogy, Tokal Univarsily Hospital, Schoal of Medieire, Tokad
Linvarzity, Japan

1954 M.D. Keio University, School of Medicine, Tokye, Japan.
19464-65 Rotating Intern, Keie University Hospital, 1965 National
Board of Medical Examinaton {Registered Mo, 187877). F965-69
Clinicel Research Feliaw, Deptof Dbsterrqcs and Gynecelogy, Keio
University, School of Medweine. 196% Ph.I. Krio University, Tokyo,
Tapan, 1969-70 Postdoctoral Fellow, Dept of Obstetrics znd
Gyhacology, Kelo University, Schoal of Medicine. 1570 Ressarch
Fellow, Dept.of Anatomy, Laboratory of Human Reproducton and
Repradoctive Biolagy, Harvard Medical Schoal, 11.5.4, 1971
Associate, Dept. of Obstetrics and Gynecology, Harvard Medical
Sehaol. 1972 Assistant Professor, Dept, of Obsterrice and
Gynecology, Harvard Medical Schoal. 1973 Associate Professor,
Dept. of Obstetrics and Gynecology, Tokyo Dental College. 1973
Assistant Professor, Dept. of Ghirrtncs and Gypecology, School of
Medicine, Keio University, 1995- Professor and Chairman, Dept. of
Chstetrics and Gymecolopy, School of Medicine, Tolkai Tniversity.
2001- Dvigecior and Chairman, Department of (hatetric and
Gynecology, Center for Growth and REeproductve Medicine, Schoal
of Medicine, Tokai University, 2003. Director, Center for
Peninatology, School of Medicine, Tolai Universiny <Awards> 1572
Prize Thesis, Ametican Assneiation of Ohstetriciany and
Gynecologists, 1972 Harvard University, bileo Pund Award, 1574
Kitasato Award, 1980 Kato Award of Medical Mhysiology. 1943
Tapan Medical Association Research Aid Grant Award

Paolo Mocarelli

Full Professor of Clinfesl Biochermisting a1 the Medical Sciroo,
University Milgno-Bicocca, Haly

Prector of the University Tnstinate of Labaratory Medicine, Hospital
of Desio - Milano, Iraly, Coordinater of the Clinical Laboratory
Frojects for monitoring health of the popuaiation of the Seveso area,
since the dioajn agsidenta] pollution i 1976, WHO sxpart for the
effects of dioxin on humens, Avther of more than 180 papers.
President {1995 of the Italian Society of Clinical Bischemistry and
Chnical Molecular Biology. (SIBioC). President, in 1599, of the
“19th Intematignal Sympoesium on Halogenaled Environmental
Oryanic Polkutants™ with the parntecipation of more than 10K sxperts.

Ellen K. Silbergeld

Frofessor, Envirorrienial Health Salences, Johins Hapkins School
of Public Haalth, LISA

Dr Elen Silbergeld, Profezsor of Environmental Health Scignces
{with joint appointments it Bpidemiology and in Health Policy and
Munagement) at the Tohns Hopkins University Bisomberp School of
Public Health, conducts research that epnnects environmental and
oceupatiopal exposures bo health risks in hwoan populations, Her
research has emploved both experdmertat modets and epiderniologi-
cal smdics 0 accomplish these goals. Her arcas of coment research
include: uoderstanding the emvironmental and human health impacrs
of anfibiotic wse in food animal production, uederstanding te mech-
amisms of mercury immuaotexicity, and the potential role of
immunologic dysfunction in mercury-induced neurodevelopmental
gonicity, decreasad host resistance: to inheetian, and increased rigks of
chronic disease, and health risks associated with endocrine dismup-
oo 3ha 15 alse involved in epidemiological studies of the effects of
toxic metals on cardigvascular function. Dr Silbergeid received her
AA depree summa cum laude fiom Yassar College and & PRt from
the Whiting School of Enpineering al Johns Hopking Univesity, with
postdockoral tining in environmenta] health sciences at the Schaol
of Public Health, Prdor to ber current academic position, she has
held scientific positions at NIH, the Environmental Defense Fund,
and the Univergity of Maryland Medical School. She has been
appoinksd o numemns caopgubant and expert advisory commitiess
for the S EPA, CIMZ, National Resserch Council, and the NIH;
alen for WHO, ILO, OBECD, the Word Bank, UNEP, and UNDF.
Sha hes alio servad on many peei review panels for NIH, EPA,
MIOSH, MSF, apd foundations, including chairing the spideminlogy
panel for the Howard Hughes Medica) Instztute. She is editor in chief
of Environmental Reszearch, Dr Silbergeld's work has been recog-
pized by fellowskips and awards from the Fulbright Commission,
the Bockefelier Foundation, the American Public Health
Aszociation, and 3 “geniuz” ayerd foom the Wac Atthor Foundation,

Larry L. Needbam

Chfal, Drganic Analylizal Toxicology Braneh, Canlters for Nezase
Cantrof and Freveniion, USA e

His speciafty is the development and applicstion of analyrical meth-
ods far measuring eavironmental chemicals in hatmans, D,
Meedharn is author or co-author of mare than 300 pear-teviewed
publications and numerous book chapers, He is Past President of the
International Society of Exposure Analysis, an editor of
Chemosphere, and 2 Inng ome-member of the Intemationsl Advisory
Board for the ennual Dioxin mestings.

17




' Infermational Symposium on Eavirommental Endocrine Disruplers 2084

Kunio Shiota

Prafessor. Ammal Resource Soieress and Velerinary Madica!
Sciancas; The | inkeraily of Tokyo, Japan

<Educadon> 1973 B.5. & DV M., Mivazak: [Triversaty, Vederinary
Medical Science, (Physiology]. 197% MLS., The University of Tokyn
{Prof. Y. Suzukt) (Physiology). 1979 Fh.D. The University of Tokyo
(Prof. Y. Suzuki} (Erdocrinelogy). <Major Rescarch Tnerests
“Epigenctics, Moleculer Endoerinology & Cellular Biochemisiry”
During e development of mammals, most cells differentiate with-
ot changing the DNA sequence, while the differcatistion of & given
cell type is associated with actvation of particular set of genes and
inactivation of other sets. DNA methylation is associated with gene-
silencing end changes in chromatin structore. Recently, we found a
numezous number of dssus-dependently and differentally nathylat-
ed regions {T-DMREs). T-DMREs are widespread in the mammslian
genome and the methylation patiem 15 specific o the call bypas, sug-
gesting that the formation of DINA methylation partern is one of the
principal epigenetic events anderling mammalian developreni, We
arc investigating the mechanism for DNA methylation pattern and
its biolopical reles. «Professional Rxperiences 197T-157E,
FPostdectoral fellow, "Washington University, Medical School™
(Profs W.G. Wigst). 1879-1987, Scientist, "Biology Rescarch
Laboratories, Central Resgarch Division, Takada Chemical
Industries, LTD™, 1957-1949, Aseociate Professor, “The University
uf Tokve, Laboratory of Veterinary Physiclogy”. 1988-199E,
Asyociale Profescor, “The University of Tokyo™, Laboratory of
Cellular Biochemistry™ “Vasiling Researcher KIKEN Institute™,
1098-presant, Professor, “The Undvenity of Tokyo™, Laboratory of
Cellular Riochemistey™. (193919093 Visiting Rescarcher of
“RIKEN Instivare™. (2000-2001) Adjunct Professor of "University of
Hawaii, Department of Anatomy and Reproductive Biolopy™. [2003-
Present) Visiting Professor of “National Institute of Genetics,
Drivigion of Applied Clenetics™.

Janzo Yonemoto

Laadar, Hoatth Effacts Rasearch Team, Endecine Disfuptor and
Poxin Ressarch Projact, Wational Instiute for Envirenmerniar
Studles, Japan

Graduated from Tobyo University in 1973 and obtained his Ph D.
{Health sciescas) at Graduate School, Tokyo University i 1931
1982- 1984 Rescarch Assistant, Faculty of Medicine, Tokyo
University, 1984 ta presemt National Instite for Bnvironmental
Stodies, 201 to present Leader, Health Effzcts Besearch Team,
Endocring Distupter & Dioxin Rescerch Project. <Research Field=
Envireimental Toxicology. Reproductive toxicology of dioxing and
related compouwnds. A dircclor of Japan Society of Endocrioe
Disrupters Research,

Mineo Yasuda

Profeesar, Departmeni of Clinical Emginearing, Faolity of Heafth
Sciencas, Hireahima international Lirivarsity, Japan

1962 Graduated from Kyt Umiversiy, Faculty of Medicine, 1963-
71 Instructor of Anatomy, Feculty of Madicine, Kyoto University.
1971-75 Assistant Frofessor of Anatomy, Kyolo Prefectoral
Utiversity of Medicine. 1972-74 Regearch Aszociate, Drepartment of
Medical Gepetivs, University of British Columiia, Censda 197577
Head, Department of Perinztology, Institute for Developmental
Reacarch, Aichi Prefectural Colony, 1977-2001 Prefeesor of
Anatemy, Hiroshima University School of Medicine. 2001-
Professor of Clinicel Engineering, Faculty of Health Scicnces,
Himelidma Intemational University, Ficld of interesi: Reproductive
and developmental toxicelogy of chemicals inciuding dioxm. 1994
Award for sciengific achievement from the Society of Environmental
Science of Japan: Mechanisms of abnormal development by dioaina.

Richard E. Peterson

Prodessor of Pharmacoutical Sciensaes, Schood of Fharmacy,
Molscutar and Emviranmental Toxkzology Centar, and Endocrine
Disniption Intarmational Cooperathee Resaaroh, Univarsiy of
Wisconat, LISA

Dr. Peterson is Professor and Executive Director of Endocrine
Dismuption International Cooperative Research (EDICOR) at the
University of Wisconsin, He has mooe than 200 peer-reviewsd publi-
cations in wixicology. He has trained 24 gradueate shedents for the
Ph.D. and 26 Ph.Ds bave completed postdoctoral training in his lab-
oratory. Dr. Petarson's research is focused on meachanisms of dioxin
and PCB teproductive and developmental toxieity in laboratery
rodent and fish speciss. Fe is the recipient of an NIH Research
Career Development Award, Socicty of Toxicology Frank Blood
Avrard, Kenneth P DuBais Award, and NIH MERIT Award for his
rescarch in toxicelogy.

Ya-Ichivo Kuroda

Distinguishad Fasaarcher, Departmend of Maolecuiar and Caliular
MNeurobioiegy, Tokyo Meiropolitan Instiute for Meumsolancs /
FPrincingl Investigator, CREST, Japan

In 1943, born in Tokyo. 1966 Graduated Umversity of Tokyo
{Biochemiziry), in 1571, Graduate School, Universiey of Tokyo
(Molecular Genetics}. 1971.73, Department of Biochemistry,
Tnstifute of Psychiatry, University of London (Molecular mechanism
of memory) as & British Councit Scholar. 1973- Department of
Maolecutar and Cellular Wewrobiology, Tokyo Meropolitan Institue
for Neurascience, Principal investigator, Director and Head of
depantment (Malecular and cellular mechanisms of higher brain
functions including leaming and memory, pathogenesis of aging of
the brain and nenropeneratative discases such as Alzheimer's dis-
case, Moleculsr mechanisme of funetional brain development and
neurodevelopmental discrders; leaming disorders {LIY), atlention
deficit hypecactivity disorders (ADHIY), high functional aotism,
Aspergar syndrome). 1999 CREST "Endocrine dismopior™ project,
Principal Investigatar
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‘Thomas H. Hutchinson

Pringipal Scigntist, Global Safety Assessmant, AsraZeneca RAD,
Swaden

Dr. Hutchinson is 3 Walagist with nearly 20 years laboratory and
field axperience in the envircnmentat risk asscssment of pharmacen-
ticals and chemicals. He has a BSc (Hons) in Environmental
Seiepces (King's College London) and PhD} in Marine Biology
(University of Plymouth). He b2y extensive practical éxperience in
gcotoxicology, including endocrine disraplion and wildlife
immunglogy and bas alsoe condocted field work in Enmpe and
Bermuda. He is an active member within several international
groups, including the ECETOU Sciantific Committee and DECD
Validation Management Qrenp for Eeotoxicology test gundelines,
Dr. Hatchinson is currently working in meolecelar toxicology based
at AstraZepenn's S dert_lje, Sweden. :

Reiko Kishi

Frofesser and Char, Dapanmeant of Public Heafth Sclencas,
Hikdeaido Univarsity Sohool of Medicing, Japan

«HEducational Background> 197! M.D., Hakkaide University, 1577
Ph.Dh., Hollcaido University. 1988 M.P.H, Harvard Schocl of Public
Health. «Professions> 190%7.present Professor and Chair,
Drepastinent of Public Heaith Sciences, Hokkajdo Univ, School of
Medicine. 1985 Associate Professer, Sapporo Medical Univ. Schoai
of Medicine. 1977 Tnstructor, Sappore Medical Univ. School of
Medicine. «0thers> Member of Scientifie Committee of
Wenmpmsicity and Psychophysiology, Intectational Comnmission on
Occupational Health {(ICOH), Member. Internationsl
Epidemiclogical Association (JEA), 2005 President of 64th Annval
Meeting of Tapanese Society of Public Health. BMember of the board
af direcbors, Japen Society for Decupatinng] Health, Member of the
board of dircctors, Japar Epidemiological Association Organizer.
203 the Japanese Saciety of Cancer Bpidemiology. <Award and
Prizes> 2003 Dutstanding Hesearch Award, Japan Society for
Decopational Health,
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Junko Nakanishi

Direcior, Research Canter for Chamical Risk Managemant,
Nationah-nstitute of Advanced Induskial Science and Teahnalogy
(ANST), Japan

Pricr 1o her professorship at AIST, she was a Professor at ¥ okohama
Madonal University and e University of Tokyo, She received her
Doctor Diagree in enpineering from the University of Tokyo. Her
research wreas imclude environmental risk assessment ahd manage-
ment and environmeotsl policy. She was awarded Meda] with Putple
Ribhem by contritution in the feld of environnental risk manapgement
study in 2003, Her representative publications includs “Envitoninental
Suatepies for Water Systems” and “On Environmental Risk Swady”.
She 15 2 ember of many distinguished govemmenial councils such as
the Advizory Committee [ Energy.

Iwao Uchiyams

Professar, Deparimen! of Urban amd Environmenial Englneering,
Graguate School of Engimeering, Ryote Univarsity, Japan .

Professor Uchivama acquired the doctor of medical science after
praduating from the University of Tokyo medical department in
1575. He was employed to the National Institute of Poblic Health in
1992, and was engaged in the research of health effects of air poliu-
ton or hazerdouws chemicot substances. Then, he alsa studied the rick
assessment of carcinogenic chemicals, and risk communication ahoot
health risk of chemicals. He has taken a present position from 2001,
He was given the Japan Saciety for Ammospheric Envimnment Award
in 200¥2, and the Japan Society of Risk Analysis Award in 2004,

Tomio Kinoshita
Prasident, Koshien Universily, Japan

Professor Kinoshita gradvated from Kyow University in 1954 and
received his PRI in social psychology in the Oraduate School of
Kvote University. After graduation from Kyoto University he was
appointed to his firsi post ar Osaka Women's University afler which
he returned to Kyoto University as a fut] professor, There he per-
formed hiz dutics as Dean. of the College of Liberal Ars and
Smiences and Dean of the College of Integrated Haman Sciences.,
After metiring from Kyoto University he was appointed President of
Kosnien University, Hyoge Prefecture, His major Helds are social
piychology and sk psychalogy. especially group processcs, sorial
communicaticn, social riles, crowd behavior, political behavior, risk
communicatton, risk perception, and risk mapagement. He has
received several awards from the Society for Risk Analysis, Japan
Section, and from the Behaviormetrc Society of Japan, as well as
other honios.

Toshike Kikkawa

Associate Professor, Facully of Business and Covpmaica Kaio
Liriversity, Jarsan _

198E; Graduated from Kyoto University, Faculry of Leters. 1935:
Asgistant Professor at Kyoto Gakuen University, Kyoto, lapan,
1995: Assistant Professcr al University of Tsukuba, Tsukuta, Tapan,
1908; Associate Professor at Keio Unavessity, Toloyn, Tapan. 1995:
Received Ph.D. from Eyele University in Psychalogy. <Specialized
Fields> Risk communpication, Simulation games <Muajor publica-
Gones Risk communication, Fukumura Shuppan {in Japancec) (1999,
Digaling with risks. Yuhikaku (in Japanese) (2000). Risk comoum-
cafion berwest minersi property developers and loesl communitiss.
{op-authoreds Mining Jounal Books, Ltd : Londen {2003),

Hiroo Yamnagata
Raviewer, Transiator, Japan

Yamagata Hiroo reccivad his masters degrees from University of
Tokyo (urban engineering} and Messachusetts Insfote of Tachnalagy
{rcal estate development). Currently works as a fursigh aid consultant
mainly in the power and road seetor, although better known ag ane of
the best English-Japances translators in Japan, and an ovedy straight-
forward critic, covering an cxtemely wide range of diseiplines includ-
ing literature, computers, economics and finamce, environment and
youth culbare. His strength 16 in interdisciplinary issies, with his clear
writing style is often both praased and criticized for maldng i65ues oo
elear and understandable.” His wanslations mclude Panl Krugman
“The Age of Diminished Expectations”, and Bjom Lomborg “The
Skeptical Envinmumentalist”, Awtbor of “Slashing Ideas,” and “Just 2
Book on William Burroughs,” ameong pthers.

Saburo Matsui
Professor, Graduate Sofool of Globae! Environmanial Studies,
Kiate Univarsiy Courncilor of Kjoio University, Japan

Frofessor Matsn has been conducling various resgarches on mico-
polfutants in water move than 30 years, Be has achieved important
works in the fisld of biclogical wastewater treatment for deeompos-
ing hazardous chemicals including patrochemical and chemical
industries. He contributed the knowledge of the activated sludpe
degradability method in the Japanese policy of Chemical Texicity
Asscasmoent. Persistent orpanic pollutants are penerated i chemical
industries and tisclarged in wastewaters. Management of induairial
wastewaters 15 still 8 remaining issue in terms of POTs cootro] in the
globel perspective. He also developed a bacterial DNA toxicity
method for the evabuwation of river, lake and wastawalers a5 well as
drinking water in terms of muotagen and DINA toxie ehemicals,
winich is czlled the Bacillus subils Rec-assay. The Hec-assay 15 a
vacful method for detection of mics-pollatants in any wareT sam-
ples. Among micgo-poliutants in water, hydrophobic ones arc
important potential group of DNA tosiciy, He was awarded for the
Vollenweider Lechmeship in Adquatic Scienees, by the contrbution
of the Bec-assay from Canadian National Water Research Institute,
Enviromuoent Canade, 19493, Ie started rescarch on endocrine dis-
rupting chemicals in the environment since 1996, He has conributed
rmainly in the two arzas: Identification and evaluation of human
eslrogen contaminalion in water: Evaluation of endocrine disrupting
chemicals in water in tertus of the AhR ectivation. The finding of

inddirubin and tndigo i human unine hay contnbuted in the develop

ment of a new honzon of investigation of toaic mechanism of POPs,
speeially PAH: incuding TCDD, PCBs, Benzolaipyrene, cic. The
reporter gene assay of AhR is 2 usefd technique o detect and evalu-
ate POPs in the environment. He is the leader of the Natjonal
Rescarch Growp on Risk Assessment of Endocrine Disruptors in the
Envirorsent, Chaued by Ministory of Science & Education, Japan,
2000-2004, This group consists of W) teems of 150 scieniists of uni-
yerzities and national research instintes, The budget size of the gram
is ahout 115 $ 6 million in wl. The proup consisis of six subgroaps
including Hursan Exposure and Risk, Wild Animal Exposurcs and
Rick, Toxicology, Metabolism of Endocrine Dismpring Chemicalz,
Binassay and Biomarker, and Risk Bvaluation and Managemcnot. The
group is generating many wseful Andings and techniques in the
mscarch fields of endocone digrupting chemicals in the envirem-
fndnt.

Takashi Higaki
Jacnalist, Wiiter, faparn
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Eessinn 1 Basic Science

Effects of Suspected Endocrine Disruptors on Nuclear Receptor Family
-Involvement of RXR in Gastropod Imposex Caused by Organotins-

Jun-ichi Nishikawsz
Osaka University, Japan

MNuclear receptors play important roles in the mamtenance of the endocrine system, regulation of organ differentiation
and fetal development, Endocrine disruptors exert their advesse effects by disrupting the endecrine system via various mech-
anistns. To assess the effects of endocripe dissupters on nuclear receptors, we developed & high-thronghput method for iden-
tifying activators of nnclear receptors. Using this system, we found that several compounds possess agonistic activities for
muliiple receptors simultaneously. Buryl benzyl phthalate, hexachlorocyclohexane, maneb, mancozeb. and alkylphencls
were weakly agonistic for multiple receptors inctuding estrogen receptor. One Intriguing ftnding was thac the effect of argan-
oting-po ratinoid X receptor (RXR) was as strong as that of its endogenous ligand, 9-cis retinoic acid (9-cis RA), Crganotins -
are potent inducers of imposex in marine gastropods, Cloning of the RXR homolog from wild rock shell (Thais clavigera} ©
revealed that the ligand-binding domaih of rock shell RYR was very similar to vertebrate RXR and bound to both 9-cis RA
and to organotins. Further, injection of 9-cis RA into females of Thais clavigera induced the development of imposex. These -
data provide swong evidence that RXR plays an important role in inducing the development of imposex, namely the differ-
entiation and growth of male gemtal tracts in fernale pastropods.
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Roles of AhR in Endocrine Disruptive Effects by Polycyclic Aromatic Hydrocarbons

Yoshiaki Fujii-Kuriyama
Lnkversity of Tsukuba, Japan

AR is originally identified 25 a ranscription factor which regulates the expression of xenobiotic-metabolizing
ENZymes in response to pelycyclic aromanc hydrocarbons (PAH).

Gene disruption experiments of AhR revealed that AR is also invelved in teratogenesiz of cleft palate and
hydronephrosis cavsed by TCDD, carcinogenesis of skin by hengzo{a) pyrene and others.

Tn DNA transfection assay using an HRE-driven reparter gene of luciferase, 3-methylcholanthrene (3MC) activated the
expression. of (he reporier gene in the presence of AKR, Amt and ER without estradiol (Bg) in €087 cells and MCF?. Thus
enhancement of the reperter gene expression was dependent on AhRSAmt, BR and ERE in the promoter region. On the other
hand, -addition of E: activated even higher expression of the reporter gene, while the presence of 3MC lowered the elevared
expression of the reporier by Ea. The same expression profile was also observed e vive with the ER-target penes such ag c-
fos and VEGF in the ovariectomized (OVX) fernale mice. 3MC enhanced the expression of these target genes in the liver of
OVX mice and this enbancement was dependent on the presence AhR/Ami and ER, because this enhancement was lost in
AhR- and EE-KO mice. Utertus weight was increased significantly by wreament with 3MC and this weight gain was also
dependent oo AhR/Amt and ER. GST-pulidown assay indicated that in this estrogenic effects by 3MC, IMC-activaied AhR
works as a coactivator of unliganded ER on the promoter of the ER-target genes to activate their expression.

It has been known that AhR-KC() female mice are defective in reproduction. We investigated this defective reproduction
of AhR-KO female mice and found that this defect was due to aberrant estrus cycle which was caused by defective synthesis
of Ez in ovenes of AhR-KQ mice. RT-PCR analysis of the mBNA for steroidogenic enzymes in the ovary revealed that only
P450 aromatase (CYPI9) gene was downregulated in the AhR-KC mice.

Survey of the sequence localized the XRE sequence in the promoter region of mouse and human CYPI2 genes, DNA
transfection assay using the reporier gene consisting of the uciferase and the prumater sequence of the CYPI2 gene clearly
demonstrated that the reporler pene expression was enhaneed by DMBA (imethy] benzoanthracene) in the presence of
AhRfAm and AG4BP/SF-1. The Chip (chromatin imemuno-precipilation) assay confirmed that the XRE and Add seqoences
recrited their respective transcription factors, AhR/Amt and AJ4BP/SF-1, which interacted with each other on the chro-
Toalin.

Taken together, these resnlis indicate that ligands to ARR exhibit their estrogenic effects by two ways: one is that AER
which is activated by hinding with the ligand directiv enhances the expression of CYP1% together with AJ4BP, resulting in
inereased synthesis of E: from tesiostercne and the other is that the lipand-activated AhR serves as a coactivator of ER
and B to enhance the expression of the BER-target genes,
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Thyroid Hormone, Brain Development, and the Environment

- R. Thomas Zoeller
University of Massachusetts-Amherst, LISA

Thyroid hormene is essentia) for proper brain development in humans and in animals. Therefore, any environmental
chemical that jnterferes with thyroid hormoene action in the developing brain may prodnce adverse consequences. However,
our zhility to identify developmental neurotoxing that act by interfering with thyroid hormone sigoaling is compromised
because the role of thyroid hormone in brain development is not well understood, and because the mechanizms by which
roxicants can interfers with thyroid hormone signaling may net produce effects that are clearly attritutable to thyroid disrup-
tion. We have focused our work on understanding the role(s) of thyroid hovmone in brain development, and oo investigating
the réelationship between the ability of thyreid toxicants to reduce circulating levels of thyroid hormone and 1o interfere with
thyroid hormone sigaaling in the devéloping brain, This werk has revealed some interesting paradoxes that will inform gpi-
demiclogical sudies and risk wnalysis straregies. For example, polychlorinated biphenyls (PCEs} can augment rhyroid hor-
mone action both in vive and in vitro, but they do not bind to the thyroid hormone receptor in the T3 binding domain. We
are employing ChiP assays to test the abjlity of PCBs to selectively augment T3 acticn o0 gene expression o vive.
Bisphenoi A, in contrast, binds to the thyroid bormone receptor, but appears to selectively antagonize thebeta TR There are
very important implications of these findings.
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Estrogenic Disruption of the Male Urogenital System

Barry. G. Timms?, Catherine A, Richter and Frederick S. vom Saal’ -
"University of South Dakota, LISA
“niversity of Missoun, USA

The process of organ differentiztion represents a critical period in reproductive systerm developmenl. During this Bme
tissues are particularly susceptible to the disruptive effects of estregenic chemicals that have the capacity to bind to intracel-
lular steroid receptors and alter the effects of endogenous sterid hormones. While exposure to estrogenic chemicals may
pecur doring critical stages of fetal life, the consequences of such gxposure are typically not recognized until well it adult-
hood when problems relating to funcdoning of the reproductive system becoine apparent.

Previous smdies indicate that estrogen may play a role in modulating the effects of androgen on the differennation and
growth of the accessory sex plands in males. For example, alterations in the circulating levels of estrogen during fetal devel-
OpImENL e produce permanent changes in the eaponse © androgen. Our longterm goal is to defertaine the consequences
of low dose exposure to endocrine disrupters, particularly environmental estrogens, during fetal prostate development.

We exammined regional growth effects in the urogenital sinus (UGS) following exposure of male mouse fetuses o a low,
physiclogically relevant dose of several estrogenic compounds, including a component of polycarbonate plastics, bisphenal
A (BPA); a pesticide, methoxychlor (MXC); and an eral contraceptive component, ethinylestradiol (EE). We fed pregaant
mice these estrogens from gestalion day 14-18 at doses {bisphenal & = 10 & g/kg/day; EE = .1 u g/kgfday) below the aver-
age level of human fetal exposure, and s& & positive control we also administered a low dose of diethylstilbestrol (DES) at
0.1 g g/kgtday. In addition, we administered DES at a very high dose of 200 & g/kgfday. We examined the prostate and ure-
thra in the cranial region of the yrogenital sinss (LGS} in gestation day 19 mouse fetuses.

Tn male ferases the low doses of alb thres estrapenic chemicals produced virtually identeal increased proliferation of
the UGS epithelium associated with an increase in the number and size of the developing prostate ducts, matformation of the
colliculus region of the prostate. 2nd constriction of the wrethra as it enters the bladder neck. These estrogens stimuiated
additional gland formation and epithelial hyperplasia in the dorsolateral bot not the ventral prostate. High doses of DES
inhibited dorsolateral prostate formatios. Proliferating cells were mainly associated with the proximal region of the ducts
and also expressed markers of the basal cel! phenotype. This is consistent with the hypothesis that hasal cells {or a subset of
these cells) provide the proliferative pooi -for the developing prostate ducts and ray represent a population of cells in the
prostate epithelinm that is particularly seasitive © estrogen stimulated cell growth, The long-term effects of fetal exposure to
estrogen mimics on adult reproductive’organ development in an animal model wonld indicate concern for the consequences
of similar human low dags exposure to the same estrogenic chemicals.
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Expression Profiting EDC Actions in the Brains.of Aquatic Vertebrates:
Approaches and Challenges

Vance Trudeau', Chris Martyniuk!, Vicki Marlatt', Kate Werry', Joel Cahn’, Gele Lin', Mandy Woedhouse',
Caroline Mimeault', Tom Moon', Nathalie Turque® and Barbara Demeneix’
"Wniversity of Ottawa, Canada
MAuseumn National d*Histoira Naturelle, Franca

* Considerable experimental evidence indicates that most organs and tissies will respond to Xenohormones and environ-
mental cortarninants. However, there are far fewer envimomental and loxicological studies on the nevroendocrine brain (han
other tissues, expecially in non-model, non-mammalian species. We have used differential display to obtain candidate tar-
gets far cstregenic EINCs in snapping tuctle and leopard frog tadpele brain, While this spproach can be useful, especially for
animals whose penome has not been sequenced, data must be carefially and cantiously interpreted and confirmed with other
methods. To understand the range of impacts steroid hormaones may have oo brain function, we are develaping AURATUS,
a multifaceted tesource for cDNA microarray analysis of gene expression in the goldfish. To date approximately SO0 veri-
fied cDNAs have been sequenced. Treatment with testosterone npregulated several transeripts, in particular isotocin and an
ancharartenized EST. We have also used reporter gene assays. In vivo somstic gene transter of an ERE-luciferase consmuct
to Xenopus laevis tadpole and aduit goldfish brain was used to determine if low levels of ethinyl estradio] affects gene
expression in it in the brain. In both speciss EE2 increase luciferase activity 2-fold. Fibrate drugs act on nuclear pernxi-
some proliferator activated receptors (PPARs) and all 3 subtypes (alpha, beta and gamma) are expressed io fish brain, We
have 0ot yet deterrmined if fibrate drugs affect pene expression in the Dsh brain but we have established that 2 mammalian
PPRE-luciferase construct transfected into fish cells is activated by bezafibrate, indicating that fish PPARSs respond to these
drugs. Bezafthmge alsu suppresses testasterone levels in male goldfish. The presence of fibrates in sewage effluents and in
waterways raises Lhe possibility thar they may affect nenroendocrine provesses in aquatic vertebrates, Some of these
approaches will be reviewed with the intention of highlighting both their advaniages and disadvantages for the assessment of
potential EDC actions in the brain. Supparted by NSERC, CNTC, MNHN-Paris.
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Eessian 2 Wildlife

Endocrine Disrnption in a Small Cladoceran Crustacean

Norihisa Tatarazako
National Institute for Ernvironmental Studies, Japan

The endocrine systems of invertebrates differ from those of vertehrate organisms both in the type of endocrine glands
present and in the chemical structure of specific hormones that are produced. Because invertebrales constitete the vast
majority of animal species on earth, it is wrgenily necessary to develop a screeming ptogram thal assays endoctine disrupting
chemicals tor invertebrates and to study the mechanisms associated with endocrine disruption in invertebrates.

Freshwater cladoceran crostaceans usuglly inhabit lakes and ponds as zooplanktan. They reproduce only through
females (parthenogenesis} as long as environmental conditions are favorable. Males appear in adverse conditions such as
food shortage, high population density, or short photoperiod and mate with females that have sexual eggs. The ferilized sex-
ual egies develop into resting 2ggs, which are resistant to desiceation and freezing.

Daphnia magna is one of the most popular cladoceran animals used in toxicity tests because it is easily handled owing
tos its relatively large body size and short generation time.

Twenty-one-day reproduction experiments revealed that exposure 1o 10 chemical substances, all of which wese juve-
nile hormones, or their analogs, in insects or crustaceans, induced the production of male necnates in 2. magna in a concen-
teation dependent manner. Induction of male sex in neonates by exposure to juvenile hormones and fheir analogs was
observed not only in £x. magna, but also in other species in different taxonotnical groups - genera Maoing and Cerfodaphnia,
This suggests that juvenile hormone is involved in initiating male production, followed by sexual reproduction, in most
cladocerans that exhibit cyclic parthenogenesis.

From the results of short exposure expetiiments, the stage when eggs are in the ovary prior o their release into the
brood chamber was estimated to he the period susceptible (o the juvenile harmones and their apalogs.

Development into males was not induced by exposure to bisphenol A, nonylphenol, or octylphenol, known disruptors
of vertebrate endocrine systems, at concentrations that caused reduction n the reprodaction rate. 20-Hydroxyecdysone, a
majting hortnone in invertebrates, induced a high mortality rate in test amimals at high concentrations but neither reduced the
reproduction fate nor increased the rate of development into males. These results indicate that the development of D. magna
into males is not caused by chemical stress but by endocnine disruption.

Little is known ebout the mechanisms associated with production of male necnates induced by juvenile hormones and
therr analogs. Our findings will be the first step toward elugidating the mechanism of envirenmental determination of sex in
cladocerans, as well as providing the basis of 2 new screening method Tor potential juvenile hormone disrupting effects and
for evaluating endocrine disrupting phenomena in crustaceans.

29




v ﬂ

SFaune.
Al International Symposivm on Envirestmental Endecrime Disrupters 2004 J

=W

)

=

Effects of Low Bisphenol A Concentrations in Prosobranch Mollusks

Jérg Oehlmann', Ulrike Schulte-Oghlmann’, Jean Bachmann’, Matthias Oetken', Ilka Lutz®, Werner Kloas’
and Thomas A. Ternes’
Tohann Woifgang Goetha University Frankdunt am Main, Germany
“Lelbniz-Institute of Freshwater Ecology and Inland Fisherigs Berdin, Germany
*Fadaral Institute of Hydrology, Germany

Prosobranch snails like the freshwater ramshorn snail Marisat cornuarietis develop a complex syndrotne of morpholog-
ical and physiclogical altzrations when exposed to xeno-estrogenic compounds such as bisphencl A (BPA), termed as the
induction of "superfemnales”. Affected specimens ars characterized by the formation of additional female organs, an enlarge-
ment of the accessory pallial sex glands, gross malformations of the pallial cviduct section resulting in an ipcreased female
mortality, and a massive simulation of egg and eluteh production

Dwring a first series of laboratory expenments it has been showa that BFA concentrations in 2 noming]l coneeniration
range fram 1 - 100 pg BFA/L induced superfemales in Marisa in 2 5 month experiment with adult snails and a complete life
cycle test for 12 months. Although the study indicated effecis already at the lowest test concentration, the resuits were not
used for the cucrent BPA risk assessment process in the European Union duee 1o shortcomings in the experimental design.s

It was therefore our chiective to derive a valid NOEC or EC); value in additional experiments and to apalyze the
appropriateness of experimental conditions in a planned industry repeat study. In a fivst series of exposure experiments a
nominal concentration range from 0.05 - 1 pg BPA/L (with analytical control) was applied and the influence of the reproduc-
tive phase of the snails on the siody otitcoms analyzed: A second series of experiments was performed in 2 nominal concen-
tration range from 0.25 - 5 pg BPA/L (with analytical control) at two temperatures (207 and 2719 in parallel. This series
focnsed on the temperatore dependence of BRA effects and whether the BPA-induced superfemale syndrome is estrogen
receptor mediated. Ethinylestradicl (EE;) was used as a positive contrel, Based on measured concentrations, a LOEC of 48.3
ng/L, a NOEC of 7.9 ng/L and an EC;n value of 13.9 ngfl. were calculated. The results regarding dependence of BPA effects
from reproductive status of the snails and the applied temperaiure will be presented as well as the specificity of the superle-
male $yndrome for an estrogenic action.

The study shows that prosobranch snails are affected by BPA at lower concentraions cormpared (o other systematic
taxa in the animal kingdom. For the achievernent of a sufficient protection of wildlife in aquatic ecosystems effect data from
these experiment have to be cansidered for the BPA risk assessment process in the Bueopean Union,

Investigations for this study were funded by the German Federal Enviroonment Agency {project code 29765001/04)
and the European Union withip the COMPRENDO project (contract no. EYKI-CT-2002-00125).
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Oestrogen and Androgen Receptor Agonists: Identification and Measurement of in vitro
Activity in the Aquatic Environment

Kevin V. Thomas, M.R. Hurst, J. Balaam and J.E. Thain
CERAS, UK

Effects consisiont with exposure 1o oestrogenic &nd sndrogenic snbstances have been observed m wild fish popula-
tions. This has been predominantly observed as the occurrence of elevated plasma vitellogenin (VT() concentraticns in cer-
tajn freshwater and estuarine species {e.g. flounder). In order to assess the risk that cestrogenic and androgenic subsiances
pose to the aguatic environment, and to regulate sctivities that may be releasing such compounds, there is a need to identify
which compounds are respomsible for these effects. It is possible to identify the compounds responsible for in vitro effects by
using 3 combination of fn vitrp receptor bascd assays and chemical analysis. For cxample, steroid oéstrogens have been
identified as responsible for the majority of the activity seen in marine sewape treatment works (STW) effluents. Targeted
chemical apalysis and bicanatytical monitoring can then be apglied to assess the effectiveness of additional treatment
processes in reducing the oestrogenic activity of STW effluents, This and other applied examples are used 1o show how
aestrogenic and androgenic substances can be identified in the environment, how bio- and chemical analysis can be used o
assess their effects in the epviropment and how the information ohtained can be nsed in both repalatory and policy frame-
works.

References:

1, Thomas, K.V., Balaam, J,, Hurst, M.R. Thain, LE, (2004} Bio-analytical and Chemical Characierisaton of Offshore
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Evidence Derived from Field Surveys that Indicates Estrogenic Endocrine Disruption is
Widespread in the Marine Environment

Alexander P. Scott and John Thain
Centre for Environment, Fisheries and Aguaculiure Science, UK

The CEFAS leboratory in Lowestoft carried out the pioneering field surveys of rainbow trout in the late 1980z that pro-
vided the first proof that the freshwater environment was contaminated with estrogenic compounds. This proef came in the
demopnstration of elevated viteliogenin (VTG levels in the blood plasma of caged trout that were placed in certain UK rivers
{Purdom et al., 1994, Chemistry & Ecology 8, 273-285) - especially in the vicinity of sewage treatment works. In 1996,
CEFAS, funded by DEFRA, umed thesr attention [o estuaries - carrying out extensive collection and assay of VT in blood
plasma of a-migratory flounder (Platicthys flests). It was immediately discovered that several estuanies in the UK were
heavily contarminaled with estrogens, [t took several more years to show that levels of contamination were declining in at
leagt two of the ssuates and also to unexpectedly reveal that the impact of the contarmination was highly seasonal - affect-
ing the males more seversly i the winter than in the sunmer.  [n 2002, CEFAS started oo look for evidence of astrogenic
endocrine disruption in the Atlantic cod {Gadur morfua), a species thar lives its entire life cycle in the open sea. Collections
of cod have now been made from several areas on the continental shelf. 1n at least three of these areas (off Iceland, the
Shefland Box and the southerm North Sea) male cod have been found with elevaled levels of YTG. Furthermore, elevated
VTG levels in males show a strong positive comrelation with the size of the fish. These findings raiss several questions, the
main ones being: are elevated VTG levels 2 sign of endocrine disyruption or of a-natural aging process in males? s
endocring distuplion linked to the sharp decline of this species in the North Sea? The second gquestion cannot be answered
unlil we know the angwers (o the first. The synthesis of VTG by the hver requires estrogen stimnlation.  Thus, if VTG in
males were a nafural process, we would expect 10 find 178-estradiol in the plasma of those males that alse bave elevated
YVTG. This we have not found (and nor have we found any of these males to be intersex). It thus seems prebable thar the
cavsative agent 1s of external ongin, Furthermore, the positve relationship to the size of the fish provides a strong clue that
the endocrine disrupters are entering the fish via the food chain rather than by direct absorpiion from the water. 1t is well
known that cod alter their dizt as they grow (to eventually become top predators). We will draw on work in Japan and
Europe 1o argue not only that estrogenic endocrine disruption is common in the marine environment but also that dist is far
more important as a source of engocrne disrupters than previously suspected - calling into guestion the numerous risk
assessInents that are based on exposure of fish to compounds that are delivered via the water only.
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Organotin Compounds are Potent Inducers of Adipogenesis in Vertebrates

Bruce Blumberg’, Felix Griin!, Zamaneh Zamanian', Lauren Maeda',
Hajime Watanabe?, Taisen Izuchi® and Jun Kanno®
*University of California, Irvine, USA,

%Dkazaki National Research Institutes, Japan
“National institute of Health Sciences, Japah

Qrgannlin componeds have been widely ued as antifouling apents for ships, as stabilizers in plastics rranwiacoring
and as fubgicides on food crops. Aquatic iovettebrates, particularly marine mollusks, are extremely sensitive (o trialkyltin
vompeunds such as ributyltin {TBT) chloride and undergo changes in sexual identity in response to exposure, This has led
to the ban of such compounds in aptifouling paims in a nember of countries, although organotin compornds continue tg be
widely used for other purposes, Drganoﬁn compounds are known {o have neuro and immunotoxic effects in vertehrates
aithough the complete spectrum of activity has not been characterized. We have recently found that cettain organotin com-
pownds sich as TBT are potent and efficacious activators of the vertebrate retincid X' receplor (RXR), 2 nuclgar hormone
recepror a acts Doth as & ligand modulag: wranscripiion facior and also as a common parther for many alﬁﬂr puclear hor-
mone receptors. TBT binds to and activates RXR with nanomolar affinity esiablishing TBT and its congeners as bona fide
BEXR higands. Swrprisingly. the major phenotype observed when frag or monss cobryos wete traated with TET did net
involve sexual differentiztion as in mallusks. Rather, treatment of frag or monse embryos with TBT or synthetic RXR acti-
vatots elizited a dramatic jpcrease in the number of adipocytes and led to the apparent conversion of hepatic and gonadal tis-
sue into adipocytes. Microarray analysis of mice treated embryonically with TBT revealed a strking increase in the
expression of matkers of adipocyte differentiation, Many of the same genes were also upregulated in fTog embryes treated
with TBT. The satme genes were also upregulated jn adult male mice treated with TBT, suggesting that both etnbryos and
adults are sensitive to the adipogenic effects of TRT. Our results establish a novel and unexpected role for TBT and RXR
axtivators n adipocytc differentiation and suggest that D1panolng exell poient and wrdesitanie effects on veriehrate physiol-
ogy. i addition to their known detrimental effects on invertebrales.
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Noises of Genetic Variation in Estimating Effects of Environmental
Factors in Animals: A Review

Takao Namikawa
Magoya University, Japan

An individual phenotype or its respective characters are a result of genetic and environmental factors through develop-
ment to death of animals. Here, environmentl factors involve not only commonplace environments but also very specific
experimental conditions or an artificially disrupted environmental condition. While expression of some characters is deter-
mined mainly by a genetic factor, that of another characters is largely affectcd by & specific environmental condition.
Therefore, genetic variations at vations levels of animal groups, as from individuals to species, have 1o be considered in an
evaluation of environmental effects on animals, and the estimated result may carefully be extrapolated 10 a case of human as
one of the animal species,

1) Phenocopy; When a phenotypic variant, that is phenotypically same as a certain genetic mutant, can be induced
from the genetically normal individuals by an experimental treatment or under a specific environmental condition,
the phenotypic variant is called as a phenocopy of the genetic mutant. (Goldschmmidt, 1924-1926 at Univ. of
Tokyo)

2) An idea in Experimental Teratology; “It is considered possible that evesy phenotype of genetic mutants can be
induced by a specific experimental condition {or by disruption of normal genes expression under a spectfic environ-
ment condition) (Kondo, 1965)."

3) Geneticist’s viewpoint; An individugl phenotype is determined by genetic factors and/or environmental factors,

4) Examples for relationships between envirenmental/experimental conditlens and animal genetic varlations;

a. Different incubation period after BSE-noculation by strains of mouse (Bruce et o, 1994}

b. Different teratogenicity by species, mice and hovse musk shrews (Inoue et af, 1985}

¢. Different teratogemicity both by experimental condition and species, mice and house musk shrews (Inoue et al,
1983,

d. Differcnt induciability of rumplessness phenocopy by breeds of chicken (Landaur, 1945, 1948).

e. Diffrent induciability of rumplessness phenocopy by maternal genetic effect (Landaur, 1948).

f. Spomtanecus genetic mutation and genetic load of individuals in a population (L1, 1953).

%) Importance of further fleld-studies, and a possible example; Previous big fact-findings obviousty show the sig-
nificance of field studies of environments even under unknowo complex conditions. Feral pigeoms Colimba livia
inhabit frough the world, even heavily disrupted environments. The population structure and density, life style,
oviparity, eic. may be favored as an indicator of environmental conditions.
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' Session 3 Exposure

Phenolic Endocrine Disrupting Chemicals (Alkyiphenols and Bisphenol A)
in Asian Waters

Hideshige Takada, Miki Kanai and Yuki Hagine
Tokyo Uiniversity of Agriculture and Technology, Japan

Phenolic endoerine dizrupting chemicals (ETHCs) are widely used in induitrinlized spcieties. Intenshve supveys af the
EDXCs in industrialized countries during last sevetal years demonsirated that phenolic EDICs are widely distrbuted in agoatic
envitonmants due to their widespread usage. However, very litle information on the distibubion and behavier of phenolic
EDCs is available in South and South East Asia. Thos, we conducted monitoring of phenolic EIXCs in the Asian waters. In
the presentation, bwo aspects of the phenelic EDCs contamination in South East Asisn waters will be introdnced.

Phenalic EDCs in leachate from garbage dumping sites in South East Asia

Phenolic BDCs {NF, OF, BPA) wete measuted 1o leachates from 11 landfill sites in five Southeast Asia countries includ-
ing Malaysia, Phiiippinas, Thailand, Vieinam, and Cambodia. Exuemely high concentrations of BFA ranging from 2.3 p gl
to 4300 ¢ gL were detected in the lcachates. Combined with our measuremnent of natural estrogens (E1, E2, E3) in the
leachates, estradiol-cquivalent concentrations (EEQ) were calculated for all the target compounds and compared each other.
In most leachates, cantribution of BPA to total estrogenic activities was predominant over the other compounds including
natural extrogens. Our monitoning demonstrated that leachates form garbage dumping sites conld be majer contibutors of
EINCs to aquatic enviropments in South East Asia. More extansive monitoring focusing on the dumping sites and swround-
ing environments are urgently necessary as well as installing sustainable leachate treatment sysiems to the domping sites.

Accumulation of phenolle EDCs in mussels

Using mossels and seawater collected iiom Tokyo Bay, bioconcentration factors (BCFs) was deternioned for the pheng-
lic ED's. In mussel samnles, NF was most abundant with the concentration range from 47 1o 1347 nefp-dry tissoe. NP eon-
centrations were several times hipher than PCBs. OP and BPA concentrations wete one to two orders of mapnimde lower
thath NE Based on the EDC concentrations in the seawater and the mussel tissue, BCFs were calculated. Lipid-base BCF of
NP, OF, and BPA was ~ IF, ~10%, and -~ 1{, respectively. These values were similar to octanol-water pastition coefficients
{Kow} for individual compounds, indicating that (he EDCy arc hicconcentrated through their partitioning between the bio-
logical lipid and the sumrounding water.

Green muosgel zamples collecied from India, Indonesia, Malaysia, Singapore, Thailand, Vietnam, Cambodia, and the
Fhilippines were analyzed for the phenolic EDCs. At several locations ip S&SE Asia, elevaled concentrations of EDCs were
ohserved. The high NP concentrations up to 600 ngfg-dry tissue found in Malaysta, Singapore, the Philippines, and
Indonesia were comparable to those in Tokyo Bay. BPA concentrations found in one iocation in India exceeded the highest
concentration in Tokye Bay. Ne elevated EDCs concenirations were observed in Vistnam and Cambodia, probably due o
the lower levels of industrialization in those countries.
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Human and Wildlife Exposures to Persistent Brominated Flame Retardants

& Aake Berpman
Stockholm University, Sweden

Brominaied flame retardomts (BFRs) have become increasingly important in the technosphere during the last two
decades. St the BFRs are only making up less than twenty per cent of afl flame retardants being used. The production vol-
umes are still high, exceeding 200.000 Lons annually on a global scale. Among approximately twenty BFRs in production
three basic structutes form the hasis for the major BFRs. The far most uged BER is tetrabromobisphenol A (TBBFA) and its
threa nentral denvatives, dially], dibromopropyl and diglycidyl ether, respectively. The second most used BER is DecaBDE,
almost entizely consisting of perbromodiphenyl ether (BDE-209), and third hexabremododecane (HBCDD). Other BEFRs of
interest are the OctaBDE and PentaBDE, both consisting of PBDE mixtures with different content of brotine. The use of
these rwo PBDE producis has been regulated within EU during 2004. Sdll all FBDESs are present in a huge number of com-
mercial products that are slowly moving towards their end of life. The BFEs are distributzd to the environment and humans
are exposed to BFRs both directly via inhalation a2t home and at work and indirectly via thesr food. The major BFRs present
in wiid]jfn, domestic animals and in humans are PEDEs including all PEDEs up o the decaBDE apd HECDD, while
TBAPA iz less sbundant in humans and in wildlife.

The human exposure to PBDEs, a5 measured in blood serum or plasma, and in mill, is different in different parts of
the world. Homans living in Japan and Europe have in general low concentrations unless the persons are suhjected to ocou-
pational exposures. The general populations have in general below 10 ppb lipid basc concentrations while the situation is
muoch different in North Ametica with a large number of subjects with levels above 100 ppb, even up above 1000 ppb has
been reported. The PRDEs have been found to increase in mothers' milk from different countries. Recently there are strong
indications of a trend shift in the PBDE pattern showing a hexaBDE, BDE-153, to he the major PEDE congener in humans,
instead of BDE-4T - a tetrabrominated diphenyl ether. DecaBDE is bicavailable and the Swedish concentraticns are nowa-
days similar to BDE-47. BDE-209 is indicated o degrade o lower brominated congeners in humans and it has a balf-life of
approximately |4 days in man. BDE-209 has become more commosly reported in mammals, fish and birds as more fabora-
tories have started to look for it. Since present in fish, chicken and dairy products BDE-20% is also ingested by humans via
the food. Human levels of BDE-209 above 100 ppb has been reported both for occupationally and randomly exposed
hirmans. Increasing time trends have been shown for HBCDD in guillemol eggs from the Baltic Sea. No temporal trepds are
reported for HECDD in humans even though reported in people from Sweden, The Metherlands and Mexico, Several of the
BFRs have been associated wilh endocring related effects,
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PCB Metabolites in Homans with Focus on OH-PCBs and MeS0,-PCBs

Aake Bergman
Stockholm University, Sweden

Shortly after PCBs first were identified as uhiguitous envirenmentsl contaminants they were also found te undergo
metabolism and formuing hydroxylated PCBs, more comectly refermed to as polychlorobiphenylols {OH-PCBs). However,
thesé metabolites were initially reparded as excredon products and consequently of less imporance. It was not until the
19803° when OH-PCBs were found tn be retained in the body they become more interesting. OH-PCRs are excreted and
may be present in the intraluminal Wterine fluid hut most impertant iz their retention in the blood. OH-PCHs are retained in
fish, bitd, and mammalian BHlood at high concentrations, Hitherto approximately fifty OH-PCBs have been identified in
human biood with some five. congeners being the most prevalent metabolites in the blood. These are 4-OH-CB107, 3-OH-
CB138, 4 0H-CB146, 3-0H-CB153 atd 4-0H-CB 1387, metabolites that are preséat io concentrations of up to hundreds of
ppl, &.g. the last congener is present at median levels of 100-150 ng/g Lw. in buman serum from subjects sampied in
Slovalia-and in the Faroe Islands. [ndividual OH-PCB concentrations in humans and in wildlife are often higher than the
concentrations of mdividual PCB cangeners, of course excluding the most prevalent PCB congeners. 4-OH-CB107 and 4-
OH-CB157 have blood half-lives in tats of 4 and 15 days, respectively, that indicate that we can expect the latter to bave
between 2 znd 3 months in humans. Thesa two QH-PCEs have been more thoroughly investigated in relation 1o its
endocrine related effects and found to influence the thyroid hormone homeostasis and oestrous cyclicity,

PCEs do underge Cytocrome P30 mediated oxidations leading to the formation of reactive arene oxjde intermediates,
These arene oxides may be rather stable as in the case of 2,2° 5,5 -tetraCB 3 4-oxide while much more teactive in others,
The arene oxides of PCBs may react with hiomacromolecules or undergo further sadations to quinones, metabolites thal
similarly to the grene oxides are very electrophilic species. The aréne oxides are precarsors of PCB dihydrodicls, OH-PCBs,
formed with of without a 1,2-shift, and PCB methyl sulfones (MeS0;-PCBs) after reaction with glutathione, mercapturic
acid pathway transformation, C-5-1yase cleavage of the sulphur-cysteine carbon bond, methylation and oxidation.

MeS0,-PCBs are formed from the most reactive PCBs, compounds with at least one meta-para-position free for oxida-
tion. Hence the metabolites have a higher persistency than the matemal PCB compound. 5tl), both wildlife and human con-
centrations of MeSO-PCBs are lower than for the most abundant OH-PCBs, MeS0,-FCBs are present at low ppb or less on
2 lipid weight basis in humans even wheo exposcd to PCBs. This makes the ocvurrence of these metabolites in humans of
less importance than the OH-PCB metabolites. S6li, it is interesring to note that several MeSO:-PCHs are optically active
with a total dominance of one atropisomer over the other, as ohserved in e.g. grey seals. The PCE methyl sulfones have
some very different enzyme induction propetties, they accumulate specifically in buman and wildlife lungs and in particuiar
in the livet.
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Rating Risks of Chemical Exposures: Dose and Time

Fobert 1. Krieger
University of California, Riverside, USA

Responses to chemical exposures will fundamentally be detenmined by dose and time. Envitonmental pesticide expo-
sures are of low magnitude relative to harmful jevels and of short duration, even in the workplace.

Risk charactenization is the latest means used in product development and regulation to evaluate and {o regulate chemi-
cal technologies including pesticides. The strategy inclodes risk assessment, risk management, and risk communication—
some persons consider these processes “Kisk Assessinent”” The process including determination of how much and frequency
of exposure formalizes safety evaluations of {ood residues that have occurred for over 100 years in the United States, appli-
cator and mixer/loader exposures of the past 50 years, harvester field reenty (now “entry™) during the past 30 years, and
general envirommental residues since the geperal availabidity of gas liquid chromatography and other advanced analytical
techniques and publication of Silent Spring. Snll more and more concern continues to be made of lower and lower amounts
as analvtical chemistty continues to contribute record of *findings” of race analytes from diverse media—information that
sometimes exercises a sirong ol in defining the hazardousness of many aspects of modem life, particolarly public policy
TAkIE.

The effectivensss of management strategies conceming eduction of current pesticide exposures and Hsks contrasts
sharply with a listing of previously acceptable chemical exposures. General education initiatives at all levels concerning the
chemical nature of the environment and the fate of chemiczis in exposed persons will be required to improve nsk communi-
cation. Consumers, workers, and the environment will remain the focus of Risk Assessment and default assumptions will be
replaced by more defensible measures of exposure and effect. A major strength of the risk assessment process 1s establish-
ment of common denominaiors for weighing the relationship between harmful and benign chemical exposures related to use
of chemical technologies.
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Multi-Component Mixtures of Endocrine Active Chemicals - Experimental Requirements
and Recent Test Resalts

Andreas Kortenkamp
University of London, UK,

Although the necessity of evaluating multi-component mixtures of endocrine disrupting chemicals iz widely ackaow)-
edged, the prospect of approaching this lopic experimentally is often dismissed because if is deemed as "too complicated”.
However, the Jast fow vears have seen considerable progress in this field, and (his talk will Eive: an overview of recent test
resufis from our lzboratory.

We have recorded concentration-response relationships for endocrine active chemicals in in vitra assays including the
yeast esirogen screen {YES) and the B-SCREEN digay. This informastion was used to make Predictions of the efivcts of
mlti-component mixmres composed of mots than 10 compunegts, assuming additive combination effects. Tt was fonnd that
the experimentally observed [esponses were i good sgreement with the modal predictions. This suggests dhat a farge oum-
ber of estrogenic chemicals are able 1o act together io an additive fashion,

‘Taken together, our test results show that estrogenic chemicals Produce combination effects even when they are present
at concentrations that will not yield measuraple Iesponscs Bpon individual sdminisaation, Funhermore, sufficiently large
nombers of xenoestrogens are able to modulate the effects of steroidal estrogens. This challenges the widely held view thar
eftdogencus steroidal estTogens are ko Potent for xenoestrogens to clicit noticeahla responses, and therefore are of negligi-
ble concermn.
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| Session 4 Human Health

Dioxin Health Effects on Humans Twentyeight Years after the “Seveso” Accident

Paolo Mocarelli
Universtty of Milano-Bicocca, italy

We have followed-up with health monitoring from 1976 to 2004 thousands of people affected by the fallout of TCOD
over Seveso and the nearby ares which occurred on July 10, 1976. These data present advantages in that: {1) they wera
derived from individuals of both sexes covering all age ranges; (2} since the accident, serum samples have been kept frozen
and we have been able to measure (at COHC, Atlanta, USA) the TCDD hlood lipid content. We can therefore directly corre-
late exposure with health effects during the years. The results indicate that:

- serum TCDD levels 1o residents showed a very elevated exposure (ap to 56000 ppt);

- chloracne was the only climical alteration positively correlated to TCDD contamination levels, even if not completely,

and with differing individual susceptibility; .

- miscarriages, perinatal mortality, low birthweight or congenitsl malfarmations did not significantly increase;

- clinical monitering of children and adults did not prove any clear association between motbidity (except chloracne)
and TCTHD exposure;

- laboratory results showed minimal differences between exposed {even if hugely exposed) and controls in the period
of acute exposure (1376-1977) with relation to liver function tests, complement haemalytic activity, white blood
cells, lymphocytes and haemoglobin. These differences were subclinical, faded and (hen disapgpeared with time.

A slight increase of leukemias, soft fssne sarocomas and reetal eaneer in males has been observed after 20 years. A sta-

tistically sigmficant dose response increased risk fof breast cancer incidence was observed.

Part of the exposed people wete controlled in 1992-2004 and the results showed thar:

- 1o laboratory pathology was related to TCDD levels In both the acute and chrenic phase;

- eytochrome P450 A2 seemed to be induced after about 17 years in exposed people compared to controls as mea-

sured by the Caffein Braath Test;

- the haif-life of TCDD was longer in women {about 9 vears) than in men {about 7.5 years), while in children it is

much shorter,

Developmental dental aberrations were associated with childhood exposure te TCTID, supporting the hypothesis that
dioxing can interfere with human organogenesis,

A follow-up of about 900 wormen cohort showed a doubled, non significant risk for endometriosis among women with
gerum TCDD levels of 100 ppt or higher, but no clear dose response. _

A striking skewing of sex ratio at hirth {males/males+females} with excess of female (p=11.001} from parents sxposed
to TCDD has been described for the period 1%77-36. This effect has been shown to be permanenily related only to father
exposure with the pre and puberty period being a very sensitive period. It has been recently confitmed in a dioxin induced
chiotacneic Austrin cohont and in exposed men in UFA, Russa,.

The TCDD concentrations by which this lower sex rutio 15 induced in males of Sevesa group are oply about 20 times
the estimated average conceniration corrently found in buman beings in industialized countriez. The human male reproduc-
tive system 18 demonstrated for the first time to be very sensitive to dioxin. This fact can have important public-healih impli-
cations due to the different individuat gensitivity in bumans.
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Longitadinal Studies of Children’s Health

Ellen K. Silbergeid and L Goldman .
Johng Hopking Bleomberg School of Public Health, LSA

Children are susceptible to the adverse effects of environmentat exposures die 1o opportunities for increased contact
with trese risks and o7 WIGLE OF THOIE PRISISIEN. TeSpoNses 10 hany exposures. This has been demonstratad i studies of
specific bealth risks, such as lead, methyl mercury, and dioxins, as well ag folate deficiency. However, our imderstanding of
environmental Tisk factors for children’s development over the lifespan remaios limited. Major advanees in our understand-
ing of preventable risks to health have been derived from iarge longinudingl smdies of populations, which can be designed o
focus on bealth outcomes of concern, or to examine long term outcomes associated with specific exposures, such as the
CADMIBEL study in Eurepe or the Seychelles and Faroes stodies of methyl mercury. The National Children’s Study
{NCS) in the US is 2 major response to the necd for such research [website: nattonalchildrensstudy.govl The NCS is
planned as 2 combined design, in which the major focus is on risk factors for health problems of US children ag well as
exposures of comecery I dur society, Approximately 100,000 women will be enrolled early and their children will be studied
for at least 20 years, The comrently identified endpoints to be studied include: low birth weight and prematuriry; cerchial
palsy, birth defects; aetism and other developmental disabilives, asthma, diabetes, leamning disabilities, obesity, abnormal
séxual maruration, and mental diseases of adolescence. Exposures of concern include chemicdl factors like EEDs, house-
hold pesticides and phanmacenticals; maternal and earty life infections; social factors Jike stable families and safe cormuni-
ties; and physical faciors like the built environment of neighborhoods. NCS will utilize new advances in toxicogenomics for
measurng outcomne, exposure and susceptibility.

The first phase of the NCS provides funding to regienal studies to assist in planning, development of validated mes-
sures, further hypoihesis definition, and testing feasibility of data collection, identification and inclusion of special sub-
groups, and ensuring privacy pratection of participants. Iohns Hopkins iz pant of the Longitudinal Investigation of Fertlity
and the Environment (LIFE) Study, a longiindingl cohort study of births investigating iropacts of chemical exposures on fer-
tility and binh outcomes. In the Balimore region, 288 couples from low and moderate income cénsus iracts will be
eorolled. Blood, urine and semen will be collected to measure pesticides, hormones, and biomarkets of exposure and
response. The outcomes focus on fertility, miscarniages, and birth outcomes, The goal of thesz pilot stdies is 1o ensure that
the NS will be a nich information resoree for the world and that its findings will contritwie ta chitd health puidance, mer-
vantions, and policy for generations to come. It is ankicipated that the preiminary results from the flrst years of the study
wil] be available in 2008-2009, if funding 15 made available on schedule.
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Biomonitoring: An Integral Part of Exposure Analysis

Larry L. Needham
CDC, USA

QOf paramount importance in environmental public health is the assessment of the relation between human exposures to
environmental chemicals and adverse healih cutcomes, The free primary methods for assessing homan exposures are data
from guestionnaires, environmental measurements, and bioiogical monitoring (biomonitoring). In this presentation, T will
give an introduction to biomonitoring and examples of how bicmonitoring dala have been used to affect public pelicy and
legisiation. Biomonitoring data, with specific interest on chemicals that potentiaily may act as endocrine disrapiors, from the
Centers for Disease Control and Prevention's Second National Report on Human Exposure to Environmental Chemicals will
also be presented. These chemicals include lead, persistent organic poflutants, phthalates, organophosphorus pesticides, and
cotipine. as a marker 1o ervironmental tobacco smoke. Snpplementary buman data will be presented om. the alkyl phenols
and bisphenel A.

The data will be presented based on different age groups; both sexes, and different racial groups within the U.5. popu-
lation. The data will also show how the human concentrations of many of these chemicals are decreasing over time. Finaily,
<case stiies of high exposures to some of these chemicals will be presented; for example, phihalate exposure to infants in a
neonatal intensive care unit, In summary, -this talk will show the importance of biomonitoring data for agsessing human

EXPOFUTES.
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DNA Methylation Profiles for Evaluation of Epigenetic Risk

Kunip Shiota
The University of Tokyo, Japan

“Epigenstics” means the smdy of heritahle changes in gene-activity withenst changes in DINA sequences. In verte-
brates, methylation of DNA mainly occurs at the 5*-position of cytasing in a CpG dinuclectide forming 5-methylcytosine.
Methylation of DNA plays a profound role in (ranscrptional reptéssion of gene expression through several mechahisms.
Sequences of CpGs are not evenly distributed in the mammalian genome. They appear at a 10 to 20 times higher density in
selected regions than in other regions, and regions enriched with CpGs are known as CpG istands. These Cpi3 islands are
osed as landmarks to find genomic regions in bulk DNA sequences, becanse Cp( islands are generally {ound in transcrip-
tion units. Generally, it has been recognized that Cpi3 isiands are nomethylated in normal tissues, except fhe CpG Islands
invilved in X mactivation and genomic imprinting. However, most data on DNA methylation mediated gene repression ¢on-
cerns TATA-less and CiG-rich promoters that aze associated with CpG islmds. Scanning of a few thousands of islands from
various cells and tissues of monse, including ES cells and embiyo revealed that CpG islands having tissue-dependenfly and
differentially methylsted region (T-DMR) were nurnerous and widespread in the genome. The T-DMR panel clearly indi-
cates that DNA methylation is cell type specific. The human genome project identified 30,000-40,000 protein coding genes,
and there are approximately 29,000 CpG islands. There are 30,000 genes and 15,000 Cp islands in (ke mouse genome.
Tissue-specific promoters revezled that 0% of CpG islands are linked to tissne-specific genes. The remaming tissue-specif-
ie promoters do not associate with CpG islands. A sinple fertilized egg givas rise to a complex elt-cellular organism con-
sisting of at least 200 differentiated cell fypes. Muost cells differentiate without changes in DNA sequence throngh activation
of a particdlar set of genes and inactivation of others. The molecular basis for the memory for activated or mactivated gepe
satg, which is icherited o the cells’ next penerations, 15 eritigal for differentiation and development of moilticetlolar organ-
isms. Thus, formation of DNA methylation pattern underlies manunalian development. and epigenetic errors cause other
discases. Changes in heritable DNA methylation which alter phenotype are referred to as epinutagen. Now, evaluation of
mutagens a8 well as epimutagens are needed in the envitoomental-patholugy and -toxicology.

Ref
Shiowa K, Yanagimachi R Bifferentiation 69, 162-166 (2002).
Shioa K. Cytogenet. Genome Res. 105:325-334 (2004).
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|§essinn 5 Future Research Directions

Evaluation of Chemicals for Endocrine Disruption: Future Research Needs

Richard E. Peterson and Robert W, Moore
University of Wisconsin, USA

How a0y giver OTEEN appeass (o Tespond 1o & hormene tan depend gready on which assays are conghucied. Alae, dif-
ferent argans can respond differently to the same hormone, And animels and individual organs ean respond differently to
the sarme hormooe at different stages of dévelopment. Congequently, bormongl responses are assay-. OTgan-, and age-depen-
dent. :

None of these complexities would present problems for the assessment of endocrine disruptors if the efficacy and
potency of any grven chemical ‘were the same from one assgy, organ, and age 10 mnofher. M that were the tase, one would
simply compare the efficacy and potency of a chemnical with that of the appropriate prototype hormone under any cotivenient
set of experimental conditions. But the endocrine system is not that simple. Not only can the same sorts of assay-, organ-,
and age-dependent differences seen with hormones be seep In response (o endocring disruptors, but the peifers of responses
can vary greatly from one chemical to another. In other words, efficacies and relative potencies for endoering disruptors can
e stongly assay-, organ-, and age-dependent. hiany chemicals are selechive receptor modulators, and some chemicals cven
have opposite endocrine effects on different organs. Consequently, no single measurement is capable of assessing the estro-
genicity or anti-androgenicity or thyroid hormene agonist activity, ete., of a chemical. Instead, multipic measurements have
to be made for cach chemical, even within the same class of activity (e.g., estrogenicity), in order to determine the most sen-
sitive response(s) of toxicological significance.

Given the complexities of the endocrine system and of the biological processes fhat it regulates, 1s there any way to
evatuate endoctine distuption withont spending large amounts of money per chemical on each of many thousands of chemi-
calg? It appearts that there is no alternative but to conduct expensive whole-artimat tests on dozens of prototype chernicals,
presumably 6 an international undertaking. These tests would have to include continuous, multi-generation exposure and
muitiple sensitive funclions] measurements. The goal would be tw identify the most sensitive in wive responses of toxicolog-
ical sipnificance for each class of endocrine disruptor. This testing would 5o create the databases needed 1o determine the
extent to which any of the inexpensive scteens and tests correctly predict the adverse endocrine respanses that we are actual-
ly concerncd about, Betanse no such database now exists for any class of endocrine effects, sereens and short-teTm tests
cannot vet be validated. Gevernments capnot regulate endocrine disraptors until these databases are creafed,

If the comprehensive whole-animal tests on prototype chemicals incorporate genomics, proteomics, and metabonom-
ics, and if enpugh promwtypes are studied, it may be possible to identify surrogate measurements for the key adverse respons-
es. I this proves to be the case, of if a combination of screens and short-term tests accurately predict the mose sensitive
responses of toxicological concern, there wonld be no need (o spend vast sums of money comprehensively testing thousands
of chemicals. Instead, relatively inexpensive tests thar accirately predict the results of the expensive and comprehensive
whale-znimal tests could be used to determine how large or small the endocrine disteprion problem really is and to idedtify
which chemicals carss it.
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Effects of Endocrine Disruptors on Behavioral Developments of the Brain and
Neurodevelopmental Disorders ---- PCBs and Some Agricoltural Chemicals Disrupt Gene
Expressions, Suggesting a Causal Factor of LD, ADHD and Autism

Yo-Ichiro Kurnda
Tokyo Metropolitan Institute for Neuroscience / CREST, Japan

Ie US and Japan, there is an increasing number of children with ieaming diserder (LI}, attention deficit byperactivity
disorder {ADHD) and antism. Environmental (both cherical and secial} and genetic factors interact and determine human
cognitive functions and behavioss, both soomad ones and their disorders, throuph synaptogenesis in developing brain and
later through plastic changes of the formed neural circuits activities, both of which are subserved by cascades of gene
expressions io the brain,

We have sstablished quantitative assay systems both in vitro and in vivo to detect effects of environmental endocrine
disruptors (EEDs) on the. development of brain: for molecular Jevel (gene expressions); reporier assays, high through-put
assays, for cell level; synaptogenesis and dendrites extension assays using cultared neurons and for behavioral level; com-
puter-analyzed open field teet using rodents; “Finger-maze™ learning test, aye contact test, social behaviors and mother
infant interactions using monkeys

Thyroid hormone-dependent gene expressions are essential for the functional development of the brain. By reporter
gene assays, they are inhibited by the exposure of low dosee (pM orders) of PCE and hydroxy PCH (metabolites of PCBs in
the brain) (IBC,279:18155,2004). Molecuiar mechanism of low dose effects of PCBs and other EED has been proposed as
“Single DNA target™ bypothesis (Kureda, Y., Emviron. Sci. 10:23, 2003), Low doses of hydroxy PCEs also inhibited den-
drites extension of Purkinje cells and synaptogenesis in culture which is thyroid hormone-dependeat (Develop. Brain
Res,137:33,2002).5igmificant ¢correlation between total FCBs levels in the blood of mother monkeys and delects in the per-
tormance of their offsprings in the “finger-maze’" leaming test is consistent with the deficits of intellectual apilities { 5 points
down of their K scores) of children bom to the mother who had perinatal exposure to PCBs in Yo-Cheng incident.

Learning, memary and other epigenatic higher function: of the brain are camred out by neuronal activity-dependent
gene £xpressions in the brain. Depolanzation-Induced gene expressions are inhibited by DDT, pyrethroides insecticides and
DES. When 3 agents were exposed together, the reselt was additive (JPET, 295:1175 2000). Excitatory neuratransmitter gha-
tamate-induced gene expressions were over-stmulaed by glufosinate {organophosphate glutamate compound), commonly
used for gene-modified crops. The data are consistent with the evidence that glufosinate indoced excitement and aggressive
behaviors wo killing in offspning bom to mother exposed o the herbicide.

LD, ADHD, high functional autism and Aspergar syndrome children show heterogeneity and co-merbidity, having
complex combination of various eymptoms.

Considening the continuons complex contamination of enviroomental chemicals such as PCBs in human body and
brain, EEDs and other environmental chemicals are one of the possible causal factors of neorodevelopmental disorders.
Thyraid hunnnﬁedependﬂut and neuronal activity-dependent gene expressions in the fetal and newbormn brain, where most
synaptogenesis and circuits formation occur, can be disrupted by spatio-temperal exposure of envirommental chemicals.
They cause various patterns of deficits in neural circuits of any funetional areas in the brain, resulting the heterogeneity and

co-morhidity of sympioms in disordered children.
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Ecotoxicogenomics & the Assessment of Endocrine Disrupters in Aguatic Organisms:
Future Opportunities and Validation Needs

Thomas. H. Huichinson
AstraZenesa RAD, Sweden

In recent decades, regulatory ecoturicoiogy has often sought to establish which chemicais canse damage to ecosystems
through the use of non-mechanistic tests. The endocrine disrupters issue arguably marks a historical step change in bringing
mechanistic biomarkers (such as vitellogenin) into the regulatory test puideline arena, with associated practical challenges in
biomarker validation. As we move into a new centity, however, rapid progress in the field of toxicogenomics is now begin-
ning to provide tools that can assist our understanding of the mechanisms via which chemicaly cause endocrine disruption,
More broadly, the term 'ecotoxicogenomics’ hag been proposed to describe the study of pene and protein expression in
wildlife in response to eavitonmental toxicant exposures (Snape et al, 2004), There are scveral examples of how gene
expression assays are being applied in aguatic invertebrates and fish exposed to endocoine disrupters. However, the sheer
number of ecotoxicology species available potentially risks spreading research resources too thinly and hence there is a need
for an international ecotoxicogenomicy network to belp prioritise species of interest. For agualic ecotoxicogenomics to fulfl
its potential, it is proposed that global efforts pricoritise ‘'omic profiling of selecied plant {Lemna minor), invertehrate
{Daphnia magna) and fish (Danio rerio, Oryzias latipes and Pimephales promelas) species. In the lang temm, this will belp
strengths and weaknesses of ecotoxicogenomics - which promises to be a significant new source of biomarkers for use as
hazard aterts. The scientific commumity needs to focus on this question taday with & view to the decade ahead, for in the
wotds of the Roman philosopher Seneca, "If one does not know to which port ong is sailing, no wind is favourable”.

References: Snupe et al., 2004, Ecotoxicogenomics: the challenge of integrating genomics into aquatic and terrestrial
scotoxicology. Aquatic Toxicology 67: 143-154. Hutchinson et al., in press. Sereening and testing for endocrine disruption
in fish - biornarkers ag signposts not traffic Jights in risk assessment. Eavironmental Health Perspectives
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Further Important Aspects of Epidemiological Studies for Detecting Subtle Effects in
Children Exposed to Endocrine Disrupting Chemicals during Gestational Periods

Reiko Kishi
Hokkaido University Graduate School of Meaicine, dapan

Based on the animal experiments, the most sensitive target of EDCs seemed to be fetus. In utero exposure to EDCs
may cause adverse effects on some congenital malformations, such as hypospadiaz or cryptarchidism, or changes of neu-
robehavioyral fimction, thyrvid hormone level, changes of allergic diseases in infants, However, so far there are only a limit-
ed number of epidemiclogicat evidences to explain the cavsal relationships between health outeome and EDCs, Tn patitular,
2 few well-designed epidemiological reports are available concerning on the low background level of exposure.

For instance, ICRDMS indicated possible increases of congenital malformations in some countries, e.2. USA or
Depmark, but not in Britain nor in Finland in thege two decades, In Japan, our data based on urological Surgery statistics
which include more minor bypospadias malformation did not indicated such increase, which means large differences
besween countries and ethnicity. Prenatal exposure o back ground level of PCBs in Rotterdam was asgociated with delayed
motot development unti] 42 months old, but the association was disappeared at 6 to 7 years old (Vrengdentil et al., 20023, In
North Carolina. study, prenatal exposure to hack groend level of palychlotinated biphenyls was associated with delayed
motor development until 24 months old, but the association was disappeared at 3 10 5 years old {Rogan and Gladen, 1951).
On the other hand, in multi-center smdy of USA, there was no association belween prenatal exposure ta back ground level
of polycklorinated hiphenyls and mental and psychomotor developinent at & months ald (Daniels et al., 2003),

Higher levels in human milk correlated significantly with lower plasma {ree thyroxine (T3) and total T3 levels in the
second week after birth (Kooprnan-Essebonm, 2004). Estimated tota] intakes of PO, PUDFE, and Coplanar-PCR in toxic
equivalent quantity (TE(}) from the breast milk significantly and negatively correlated with the levels T3 and thyroxine (T4)
m the bipod of 34 treast-fed babies in Japan {Nagayama, 1998). Card blood IgE may be associated PCB EXPOSHTE
(Reichrtova et al., 1999). But Weisglas-Kuperus et al. reported that a hegher prenatal PCB exposure was associated with less
shortness of breath with wheeze, so they speculated that prenatal PCB exposure might be associated with a lower prevalence
of allergic diseases (200M), Thus, influcnecs of PCBs and dioxin on malformation, neuiological and untellectual fenction,
hormone level, and allergy diseases in infants and young children' are pot conclusive, and there has been few data about their-
relationships in Japan.

Recently we started two prospective cohorts in Hokkaido Prefecture, Japan, One of which is for birth defects monitor-
mg systems, and the other is infant developmental study. In both smdies, ggne polymorphisms of xenotictic-metabolizing
enzymes ate investigated to elucidate individual susceptibility to background levels of eapasure on fetoses. Analysis of
microarrays for SNPs is also applied to detect the high-risk groups according to individual genstic factors. The main goal is
to understand the ways in which the chemical and social environment imieract, over time, with the genetic inheritance to
atfect children’s health, behaviour and development

In this conference, T will discuss recent important issues on epidemiclogical smdies, cspecially focused on method-
ological aspects, indicating our studies of hypospadias or cryptorchidism. In addition, some resulis on thyraid hormane level
in the pregoant women, neurobehavioral tests, and cord semm IgE level of theit infants, will be shown presenting the rela-
tonship between serum PCBs and dioxin levels, fish consumption, smoking habit, ind gene polymorphisms of xenobiotic-
metzbolizing engymes in pregnant wormern.
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| Session 6 Risk Communication

Effective Risk Communication: Its Philosophy and Technigue
Tomic Kinoshita
Koshien University, Japan

Society today, feeling itself exposed to a variety of risks, has increasingly dermanded affsctive risk communicasion.
Risks related to environmental endocrine distupters is one such urgent example.

This article includes (1) the psychological nature of risk on environmental endocrine distupters, & philosophy and
value systemn underlying risk communication, (3'the principles of risk communication, @)variables which influence the
effects of risk comnmnication, (&) the paradigm of risk communication and its empirical data, &) organizationat chimate {or
leadership of top managers)as a facter in successful risk communication, and (&) some poor examples and some good exam-
ples of sk comununication in Japan.
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Risk Perception of Endecrine Disrupting Chemicals

Teshiko Kikkawa
Keio Univarsity, Japan

This presentation reports on the results of a survey we condusted on endocrine disvapiens. A wial of 2,500 people in
the metropotitan Tokyo area and the Kansai area participated in the survey. The main resitlts were as follows:
By While approximately 243 of the respondents had never heard of the technical term “endocring dismupting chemi-
cals,” approximately 90% of them kmew of the tersn “environmental hormone™ instead, which is not seientifically correct. 2)
Whereas the need for information was potentially high, scientifically incorrect knowledge so-called “laypersoms” knowi-
edge™) was very common. 3) More than 70% of the respondents did not kmow that the relation between endocrine disrupters
and humnan health damage has not yet been scientifically proven. 4 The result of a latent stueture analysis revealed that
there wene some significant links bereten atitude and behavier concerming endoerine distupters, §) People who bave more
frequent contact with the mass media were found (0 be more risk—aversive,
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What and Why We Lay Persons Don’t Understand, and How You Experts Misjudge Them

Hiroo Yamagata
Reviewer, Translator, Japan
[Mscussions on risk are necessanly not clear-cut. Especially in the environmenial 1ssues, the risk at stakes are far below
the level that people even feel worthy of thinkiag about, and their effects often become apparent only after a century or so,
as is in the case of global warming. In order to make it into a political agenda, their negarive effects are often exaggerated,
which in twn leads to an overly emotional over-response that does not comrespond to the actual danger, as seen in the case
of dioxin, synthetic estrogens and the recent BSE scare,

This is caused by the imnate recognilion pattern of human beings, coupled with the mass media that finds scare gto-
ries more “newsworthy,” as well as varioys organizations who find it in their interest to oversell the danger (with good
intent). Also, the pattemn of Gieedy Corporations with Government VS he People, which does not apply anymore, is still
being exploited, only to confuse the matter. The presentation peints out several ideas and methods that are often the sources
of major misutderstandings, and raises cautions for both the senders and receivers of varous eovironmental information, as
well as propose better training and education to sepplement the weaknesses inherent in the human nature, such as the under-
standing of probabilities, in order to improve the risk comntunication jn the environmental issues,
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Risk Communication of Endocrine Disrupting Chemicals Produced by Industries
Among Consumers, Producers, Administrators and Scientists

Saburo Matsui
Kyoto Unlversity, Japan

Environmental endocrine disrupting researches for the last five vears in Japan as well as other countries can provide us
many new insights into toxic mechanisms of them with human and animals at the levels of bedy, crgans and DA interact-
ing molecules. The advanced teckmology of GNA micto-array with human genes revealed how endocrine disrupting chemi-
cals up-regulate and down-regulate 30,000 human genes. This new technology guides a completely new horizon of life
science to understand complex chemical interactions with enzymes mobilized by genes. Human cells of 60 trillion (6x10'
beantifully coordinate and sustain our body. Each cell is driven its functicn by coordinating the extremely compiex net-
working of 30,000 genes.  Toxieity of TCDD, {or example, ts interpreted in one way that the chemical is not oaidized nor
reduced inside the cell, but exert its toxicity by over reactling with Aryl-hydrocarbon Receptors that mobilize many
Cytochrome P450 genes of oxidation enzymes including 1A1,1A2, 19A1 and others. Those over produced P450 enzymes
disturb the balance of oxidation and reduction of other numberless chemicals in side the cell, which may lead wnnecessary
oxidation of DA basses in the forms of OH- adduct such as #-0x0-dG, 5-OH-dC, and 2-0H-dAete, and which may fur-
ther lead exeess mutations of genes and at worst carcinogenests of the cell. The target genes are in number of 30 hundred
million pair bases (30 x10%) per cell, The great number does ot allow us safety relief that there is 2 plenty chance of escap-
ing from getting cancer disease. Our body i3 constantly accepting those mutations with 60 trillion cells for life time,
Tapanese population dies at one forth by cancer disease.

TCDD is difficult to escape (rom a cell. The half life of TCDD of human body is estimated to be abont 7.5 vears, It
escapes daily from a human body through feces and skin secretion, not urine. A pregnant mother transfers il into her fetus
so that after birth, her body contamination level is drastically improved. Environmental endocrine disrupting chermicals
raised many questions that require more research in fundamental science of cell biology at DINA molecular levels with
simultanequsly further undecstanding of the contamination levels of water and land ceosystemns. Major routes of hazardous
chermcals input to animals are food chains, We, Japanese, heavily rely on our protein on fishes while many ather peoples on
land mammals. Baltic Sea, Great Lakes are heavily contaminated with Dioxins and FCEs, etr, 50 that Governments warn
that pregnant mothers do not eat fishes cavght from those waters more than once a month. This warning brings us an
important precaution that we must not contaminate Pacific Qcean as well a8 Japan Sea and around the waters for our descen-
dants.

How o communicate the risk with endocrine disrupting chemicals and other hazardous chemicals produced by induos-
tries. The primary responsibility definitely goes to producers of indusizies. They know how new chermicals are toxic and
harmful in the ¢nviromment. Producers should provide information of environmental toxicity of their new chemicals to pab-
lic. However, environmental scientists concarn very much that rapid increase in new chemicals in the market may produce so
called “the complex effects™ on human health, It is a wise approach to take the consideration of the quata control of haz-
ardous chemicals discharged in the. enviranment. Evolution of human cannot meet to so many exotic chemicals such as
TCDD, PCBs and passibly Pullerene and Nano-tubes. The government rode is not protecting ndustry from consumer criti-
cism, rather facilitates good quality of toxicity information of new chemicals from industry to public. Consumer needs to
build up more knowledge of environmental toxicity as well as their basic knowledpe of modem health. The risk cornmunica-
tion aims gaining and building “environmental wust” among consumers, producers, administrators and environmental scien-
tists.
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