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Session 3: Endocrine disrupting Effects of Chemicals: Initiatives
and Prospect
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Recent topics in research on endocrine disrupting effects
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AHDFEE Today’s Topics
kb - EROBICB B ILEWRD
N wH < SLIERIZBE 35 RE D68
Recent topics in research on endocrine disrupting effects
of chemicals on humans and lab animals

1. NG HELZDE ([RIEFRNLVEY D) REZRE T HHE.
Bisphenol ADOVARZGfli & E BlZ KA REDRIE

Recent issues on risk assessment/management of bisphenol A,
a representative endocrine disrupting chemical (‘environmental
hormone’)

2. N WHELILZMEZ S L E DRV 7MY
ERAY 7% (A5t i)

A new perspective of research on health risk assessment of |
chemicals, including EDCs
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Tolerable Dally Intake Levels in Japan, USA and Europe

HRBRIZHB1) s — HFERE

TDI gREICALLNT-ELHE Studies Used for TDI Setting
>—fgEM4 Systemic Toxicity

FrEE Liver toxicity

R EOEZ AR k|
AREEMOIME Suppression of body weight gain

>FEMNAME Carcinogenicity
ErEBIMELICHRERINGLY
>HERAESMY Reproductive / Developmental Toxicity

BREES /A Decrease in ovary weight,
LFBEEFEFHRDFE L Decrese in number of offspring
REEMIME (3HAREMHEERER) Suppression of BW gain (3-gen. test)

NOAEL (5 -50 mg/kg bw/day)

Uncertainty Factors (FFEEZE)
eees TSP EIREE (TDI):  0.05 mg/kg bw/ day




Positive and Negative Findings on Endocrine Effects of
Bisphenol A Reported from Different Laboratories

Presented by C. Tohyama at the International Symposium on Environmental Endocrine
Disrupters, Yokohama, 2000

Positive Findings (LOAEL, 2.4 ug/kg b.w./day or over)

Mouse (Offspring) Prostate Weight Nagel et al., 1997
Mouse (Offspring) Daily Sperm Production vom Saal et al., 1998
Mouse (Offspring) Puberty Howdeshell et al., 1999
Mouse (Offspring) BW Vaginal opening and puberty Honma and Iguchi, 2000
Mouse (Suckling)  Histology of uterus and vagina Fukumori et al., 2000
Rat  (Offspring) Testis Weight Sharpe et al., 1998

Rat  (Adult) DSP & DSP Efficiency Ohsako et al., 1999

Rat  (Suckling) Testis Weight Tayama et al., 2000

Rat  (Offspring) Behavior and locus coeruleus size  Kubo et al., 2000

Negative Findings

Mouse (Offspring) Sex organ Wt; Sperm count Cagen et al.,, 1999
Mouse (Offspring) Prostate Wt, DSP Ashby et al., 1999
Rat (Offspring) Male sexual development Cagen etal.,, 1999
Rat (Offspring) 3-Generation study Tyl et al., 2000

Rat (Offspring) 2-Generation study Ema and Kanno, 2000
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The Current Situation of Risk Assessment /Management on Bisphenol A (1)

Government of Canada (April, 2008) A7 45 BT

* The neurodevelopment and behavioral dataset in rodents, though

highly uncertain, is suggestive of potential effects at doses at the same
order of magnitude or 1-2 order of magnitude higher than exposures.

RERENINDOFEENIARTENTZD, ChOBBERITENVWLN)LT
MR FE BT EN T B D ] R 2 s i

L

According to the precautious measures, import, selling and
advertisement of polycarbonate baby bottles are to be banned.

Y%Bﬁ?ﬂlﬁkﬁb v, R —RR—MEDIZFLR DA . Wk
7o HHZEE kA
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The Current Situation of Risk Assessment/ Management on Bisphenol A (2)

May, 2008: Nat’'l Inst. Health Sci. (7 =358 W& 2EF72T)
-7 MO & (0.005 mg/kg bw) @ BPA O 5T
K0, EDOH-Z Y NMARE R FIH O R 5
Pregnant rats were administered bisphenol A, at a dose of

0.005 mg/kg b.w./day, from gestation days 6-20 disrupted
esterous cycle of the female offspring.

S

July, 2008: The Ministry of Health, Labour and Welfare made a
consultation to the Food Safety Commission for risk
assessment of bisphenol A (Under discussion)

IR THER T W 22 B 2TV A 7 ez F':ﬁ
(BLAERRET H)
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The Current Situation of Risk Assessment /Management on Bisphenol A (3)

European Food Safety Agency (EFSA) (July, 2008) ERMEBMEZZR
US Food Drug Administration (Draft) (August, 2008) K E&MEE MR

> BITOTDITHHICZ %R The current TDI (0.05 mg/ kg bw /
day) has ample margin of safety for consumers.

US FDA (Draft)
> 2R/ SHARFEMABR D2 ODWFEIZEE, Priority to the two reports

of 2- or 3-generation reproductive test using rats and mice to

derive the TDI.
> WIROFEMOERIBRE L ik BB ILICE 3 A 524 el

/\I—AIV"/lJ A H @I JuN A O T N T QW UG TAN/T

Exclusion of papers showing the effects of blsphenol A on the
development of the prostate and brain and the alteration of
behavior of offspring

v v

Inappropriate appllcatlon of the adoption / exclusion crlterlato
reference papers. G 3XDEH « BFRIMVREED AN EY) 7258
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Criteria for Adoption/Exclusion of Research Papers (1)

FDARRRD. HEMOEMEEE L hRFHEE. ITEI~NDERX 7
J—IVADEBOH L BN LB WS N2 XA b

In FDA draft report, the criteria below were used to exclude many
papers that show effects of reproductive and neural development
and behavior of offspring.

Good Laboratory Practice (GLP) [ R Bk ALk |

Positive Control  (BB¥ERFIR)

Size of Experiments  (EEBRDHED)
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Criteria for Adoption/Exclusion of Research Papers (2)

GLP : MBS T —FZ D FNZHOWT, —EDRIEEH 25 3 D,
—PRINHEEEIC IR SNT B RECDIF L A Kl GLPITIRIL L TWiguy,

GLP only assures minimal credibility on the maintenance of analytical
apparatuses and the collection and handling of data. Nearly no toxicology
papers published in high-quality journals are based on GLP.

atonti @ BEBRBRBPIEL KBWTWA Z &2 R TS5 dbpar b
0—)b, BBHERRPHTHS LEITIE, B3 LLBLETIRIRN,

Positive control is used to given test system works properly. It is not
always essential under the condition verify that a that a test chemical
shows a positive effect.

FEEROBIEL MR LU ERTIE, BPAZTUXEBEPHEAISH
BEVHTEITIIIRGIRN,
Size of Experiments: Too many animals and specimens spoil the quality
of research. 10




Comments on Positive / Negative Findings on Endocrine
Effects of Bisphenol A from Different Laboratories

Presented by C. Tohyama at the International Symposium on Environmental

Endocrine Disrupters, Yokohama, 16-18 December 2000

»Nearly all the positive findings on low-dose BPA findings were
reported by relatively small-scale experiments under flexible
conditions while almost all the negative observations were obtained

by large-scale formatted-toxicity tests.

INEE T B & DL

{XH E%%#%%kwﬁvrf7ﬁr—9ﬁ EZWRIZSGHEDL LT

»Since we are targeting to clarify the presence or absence of “low-
dose” subtle effects and no established endpoints are available for
EDCs, research-oriented studies are needed to solve the low-dose

Issue not only for BPA but for other possible EDCs.

wrzesa i DB PN H < SLLZE DK

P%

=8

DFRIZ

11



Scientific Peer-Review of the Draft Assessment of

Bisphenol A for Use in Food Contact Applications
EZX7x /) —)VAIZBIT 3 FDADO/NMNEELBEENE (Oct 31, 2008)

Summary
(omission)

The draft lacks a clear description of the criteria for eliminating
an increasing number of non-GLP studies that indicate the
possibility of toxic effects that are not mediated by
Interaction of BPA with the estrogen receptor, and the
Subcommittee does not agree with the exclusion of the non-
GLP studies in the safety assessment
(omission)

FDAHE HLE TlInon-GLP OB G & AR D HIHEN A
%ﬁ?%b\%ﬂ%%ﬁ@mvxﬁﬂMKﬂm%:&%
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A new perspective of research on health risk assessment of EDCs

EX7 x ) —)IVADRRIRIHREIC K 5 EBDRF OIS
>TEY 32T 4 v Z7HIANC X AEELL

(Alteration of phenotype by epigenetic modifications)

BETFOEERMZBILZIZHXT, Y2 RXTF 47K
i (DNAD X FOVAL/BR A F VLR E X b DOIRT 2FIVAL/IRT
2FIIAL) ZH LT, BEFREBEDPEZELZRZIT. RABIBEIE

ftk435Z &, No alterations in the genome sequence, but with
modifications, such as DNA methylation status and histone
acetylation status to affect phenotype

>R ERTE  (Neuro-developmental toxicity)

13



Maternal Nutrient Supplementation Counteracts BPA-induced DNA
Hypomethylation In Early Development Dbolinoy et al., PNAS, 104: 13056-13061 (2007)

BIAFDEAFNVALIZE>TEAD (L (Agoutl) PHRAGITE DD RIRD
X ADEER, BPAE LIRS EN T T, BAPSAITRAEEN
i@bﬂb BPA IZXABIEAFIVILZ N2 BB LIFTIHIE T,

D Control DY
B &r Diet

A" Offspring (%) [0

Yellow  Slightly Mottled  Heavily Pseudo-
Mottled Mottled agouti

Fig.1. Matermnal BPA exposure shifts offspring coat color distribution toward
yellow. (4) Genetically identical A*Ya offspring representing the five coat
color phenotypes. (B) Coat color distribution of AYWa offspring born to 16
contral (n = 60) and 17 BPA-exposed (n = 73) litters (50-mg BPAkg diet).
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Fig.4. Maternal nutritional supplementation counteracts BRA-induced DNA hypomethylation and the shift in coat color distribution to yellow. (4) Coat color
distribution of A%/a offspring born to 14 BPA-exposed/methyl denor-supplemented mothers (n = 54), 16 control mothers (n = 60), and 17 BPA-exposed mothers
(n = 73). (B) Coat color distribution of A%a offspring born to 13 BPA-exposed/genistein-supplemented mothers (n = 39), 16 control mothers (n = 60), and 17
BPA-exposed mothers (n = 73). (C) Box plots representing the percentage of cells methylated at CpG sites 1-9 in BPA-exposed/methyl donorsupplemented (n =
54) and control (n = 60) offspring (P = 0.25). (D) Box plots representing the percentage of cells methylated at CpG sites 1-9 in BPA-exposed/genistein-
supplemented (n = 39) and control (n = 60) offspring (P = 0.46).



Developmental Exposure to Estradiol and Bisphenol A Increases
Susceptibility to Prostate Carcinogenesis and Epigenetically

Regulates Phosphodiesterase Type 4 Variant 4
Ho et al.. Cancer Res 2006: 66: 5624-32

A oavsc g~ 22, TAMSTUZ—)L
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YORZBTHBFHAOEBRAEODE R 7 /—ILARED
KN HRBEFHRZICRITTHE

»Prenatal exposure to bisphenol A affects adult murine neocortical

structure. Nakamura et al., Neurosci Lett. 2007; 420: 100-5
YO)AKRIMNBEE DR RIBIEICHE T H5HEMEOFEEICH TABEDIREL, £1-. fRK-K
BRI OMREHEOERDEERSE,

» Effects of pre- and neonatal exposure to bisphenol A on murine brain

development. Tando et al, Brain Dev. 2007; 29: 352-6
BREVVANLEFNMTOINEBRZICEWNT, EEDOFOL U IKEILBROREREGMSE
HRANE L . BPAD N —/ S EEIE iE A D Db x . MK FHICEEL TV SRR Z R

%,

»Genome-wide analysis of epigenomic alterations in fetal mouse forebrain

after exposure to low doses of bisphenol A. Yaoi et al., Biochem Biophys Res
Commun. 2008; 376: 563-7.

BEIRV I RICBPAZR S L. IR HAICRFIOHIZEYIZLT, TED IR T4V IR EL
ZfENT . DNAKIEISEI D CpCT7 A SV EMEAFILES FMEAF ILIEL TLS BERT AN L 5.
FELTEY., CO25 BAFILEIZKYREBTHLANILALFE LTS 2DDEEFERER



Bisphenol A Prevents the Synaptogenic Response to Estradiol in
Hippocampus and Prefrontal Cortex of Ovariectomized Nonhuman
Primates Leranth etal., PNAS 2008 105:14187- 14191

acoar NN 26— HIBEIEEFCHED BPA

T T 0= (50 ug/ke) % EH. VLICEY

A EB+BPA
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An adverse effect of BPA on spine synapse numbers
in the brain of a nonhuman primate model.
The powerful inhibition of estradiol-induced

Z hippocampal and PFC spine synapse formation by
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BPA was observed at the low exposure level defined

é by the EPA as the reference safe daily limit.
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7)) %’Ezﬂlﬂﬁ& Yamano et al., Long-term study of urinary bisphenol A in elementary school
children. Environ. Health Prevent. Med., (2008) 13; 332-337.

A cohort of 104 pupils in an elementary BRESEDRHVIEROEEZELDE:

school in Tokyo. Speculation by the authors:

The urine samples stored at -80 and

determined for BPA simultaneously. 1. {FErEOa—FT42 T EPCHD

~ PETZ4JLLXBPAZ!)—D#iHE

w o ~DXR#E|%, (BEXTIX)2001F
£ i . TIZERK(?). Substitution of PC
% ey coating of beverage and food cans
g u;“:‘*" g . | with a F’_ET ﬁlm or painting of a BPA-
& free resin. This process was
g 75 o : accomplished by 2001 (in Japan)(?).
¥ iz 2. HBARBOMEZPCIHLASS
5 &=  VITRELVIZEE

. i = Tl Replacement of polycarbonate dishes

used for school lunch with melamine

(1998) (2000 (2003) )
/polypropylene dishes



R - FFALHOILEWE~DIRBEIZ LD, BBEBHLRIE
RIZHZEZ NS L H S, PR LIS, B
ZEMLEWKORERZ LA LHBVEIRTHS

In utero and lactational exposure to chemicals may induce adverse
effects in the offspring. From the viewpoint of precautious measures, it
would be wise to take an action to reduce the contact of food with these

chemicals.

A7eHiE, B LI RILY AT AIZDONTH>TNWS

TEKY. MSIRNZ LDIESBEPITE . (LEEDR

HERBEOHEL. (EZWEDY X 7D BIL S R~ 75
REBDOR Y VEDHIZTONWT, FilcRaRzREEd 5

We do not know much less than we know about the system of life
endowed by nature. Studies on effects of chemicals on the offspring will
provide new information for risk assessment of chemicals but will shed
light to the pathogenesis of various diseases.
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