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Transplacental Exposure From day 9 through day 16 of gestation

Vehicle control

BPA 0.005 mg/kg/day

BPA 0.05 mg/kg/day

BPA 40 mg/kg/day

BPA 400 mg/kg/day

EE 0.05 mg/kg/day

=

B oogss medbe oo fiss i«

M Metestrus

D Diestrus

In preparatioa

I Proestrus I Estrus M Metestrus D  Diestrus
Animal ID- Days of observation Animal ID- Days of observation
No. 5 9 11 No. 1 2 3 4 5 6 7 8 9 10 11 12
501 D 501 DEEl M D DBE M M D
502 D 502 D DD D D D D
506 M D 506 D D M D
507 D D 507 D M D D
510 D D 510 D M D D
511 | - Y 511 Mm D D El ™
512 D D 512 D M D D
516 D D 516 M D D D D
517 M 517 D D@~ p D D
521 521 M D DB M D D
522 M D 522 M D M D D M
526 M 526 M D D M D D
527 M D 527 D D M D D D D
531 D D M D 531 M D D M D D M D
532 M D D M 532 D M D M D D M D
536 536 dead (13wk)
537 DS M D DB M D DB 537 D D D DM D D D D D D
Animal ID- Days of observation
11 12 13 14 No. 1 2 3 4 5 6 7 8 9
M 540 DEE ™M D DB M D D
D 541 D D D . M D D . M
D 545 M D D M D D M
D 546 D DDDDDD D D
M 547 D M D D D M D
.. .551 | D D M D D M D
#2026 b p M D DD D D
_ Do e oo oD VIR VIS
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Study 3
Vehicle w v '-:I' II.I:I.,II_I. At '.-'.-'.-' ',:.',-'I.' :!':I':.'. '.I'.I:.I' I 2 g0
= RS
%E.-.-.-.-.-.- . '::ﬂll jﬁlg-'sgj'lﬂ'lnir-:-:llzf'ﬁ.'.-l.-lﬁ“
DES 0.2 I:E.!" :-..E:l'::-; :.-;:.}-: -:5-:; i L_'_..:"f. |.:|,'..:" I..||..r|. ra ._ -

ng/kg/day - it :-:-:- i st :-:-5 fi e :-I'ul.ﬁ, "'.l

- (VR GO R T e e s |

DES 2 WA CAE S _III"i'I.ll'l:. £ 'E. i -_-'-'E:'.-'.". =
ng/kg/day Il.ll.klltkllgll ﬁl‘.a{ ;-1. .:| .:f- :-.

||||i'|I||I'Il
DES 20 - OF A O -:'-:'-:' e I.I"L .hl-:t:'::'

o DU

SAFF U FRRFH 20150726 k

If...

In preparation 77

Inhalation Percellome Project
generator

Exposure chambers

FAFF 2 ERRH 20150726 jk 7 8
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Three protocols for Inhalation Study

M Esposure lSampI ing

AM10:00

(hr) (i / 24 48 7% 9‘6 1210 14‘4 16‘38

u l ‘ % I I I l

’6hr x 7 days (model for occupational)]

PMO0:00
(hr) Q//M 24 48 72 96 120 144 168

B Ll b b e

’22hr x 7 days (model for in-house exposure)

PMO0:00

(hr) o: 24 48 72 96 120 144 168 192

Light cycle
PM8:00 AM8:00

g e Rl 25 201 S 0726 ik

-

Three protocols for Inhalation Study

I

:
|
—_—— =

2hr Single &R EY
AM10:00 \qx
(hr) o/ 24 48 /r’-
-8 - [copy number |

’6hr x 7 days (model for occupation

PMO0:00
(hr) O/M 24 48 72

e me

’22hr x 7 days (model for in-house ex

PMO0:00
(hr) q/ 24 48 72

Light cycle

PM8:00  AM8:00 o SRR o Q

2015/7/22
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Three protocols for Inhalation Study

K ' Esposure ] Sampling
AM10:00 A 5 : 20
(hr) 0/ 48 ) : ' M -
High = 7"
’6hr x 7 days (model for ocd Mid ‘\\\16”"

D Lowe Cont Bhr 22hr T0h
(hr) 0 /A 24 96 120 144

-+ ~

1

h'i h mmm e

-_——— \_,/ ~

’22hr x 7 days (model for in-house exposure) ‘

168

—_— -

PMO0:00

(hr) o: 24 48 72 96 120 144 168 192

Light cycle
PM8:00 AM8:00

o T 00 N6 81
SBS gases listed by MHLW
[T <022\ Z RN 48 R o 88 179 22 S0 e 41 S840 50 0D 252 19 708 T3 4 ) e < 1)
9 CAS.No P i R e il
% i Formaldehyde 50-00-0 0.08ppm (100 1t g/m3)
p; Toluene 108-88-3 0.07ppm (260 4 g/m”)
iﬁ Xylene 1330-20-7 0.20ppm (870 i g/n\J).
Gﬁ: 1+ p~-dichlorobenzene 106-46-7 0.04 ppm (240 i K/'“a)
Xylene isomer= Ethyl benzene 100-41-4 0.88 ppm (3800 p g/m*)
G’ﬁ\ Stylene 100-42-5 0.05 ppm (220 1t g/m*)
Q‘ﬁ Chlorpyriphos 2921-88-2 | 0.07 ppb (1 ¢t g/m?)2 N 10.007ppb
e 84-74-2 0.02ppm (220 4 g/m’)
@ Tetradecane 629-59-4 0.04ppm(330 4t g/m”)
Sloaags oeve A% L] 117-81-7 7.6ppb(120 1 g/m")
b ‘ Diazinon 333-41-6 0.02ppb (0.29 4 g/m")
fﬁ ' Acetaldehyde 76-07-0 0,03 ppm (48 1 g/m*)
@ Fenobucarb 3766-81-2 3.8ppb (33 1 w/m®)
J: non-volatile
FAFF P FRRH 20150726 jk 82
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FA Xylene PDB
O GHsy cH;
(o] o o o cl

[

”\Fl -\&lt"‘ uf#

CHy

Lot o e P PO 2 T
H H N2 T RAFLRLYY) NI ZRAFeEY) (A FAFas Ay Cl
LA T F U FRRFH 20150726 k 8 3

Neurobehavioral Battery Test after Inhalation
(2 ppm Xylene

| Mt e 10 )] T MALE 10 2o 1) = 2% (0010512 108

Bons o)z o (13004650
0 T 2 7 1 o 0012 00

1l

. GAMEWY -2

=] =
‘SN N e d d AR
B Bl R k|l
& + B A * *
BE5 HERA RIEEEB HERICE Y DR
AM8:00 OF Open field test FRBRBEYNE N=8, 28£(16/E)T1205)
501 LD Light / Dark transition test TREETE N=8, 28£(16/C) T60%>
(Ca' UX) FzZi Fear conditioning: Conditioning r—= 5 /58T [N=8, 28¥(16[L)T70%>
FZ FZ2| Fear conditioning: Contextual test ZEREETE N=8, 28¥(160L) T705
FZ3|  Fear conditioning: Cued test BB N=8, 28£(16PC) T70%>
ST F P ERRH 20150726 jk 8 4
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Neurobehavioral Battery Test
Immediately after Inhalation

Adult Mouse (2 ppm Xylene)

I wk her v B 0 10 M [t A ot 7 s 0os-12 )
Hemmr WS 230 7 10010 0
W isaoe 9L 70 24 Woo-17 00

BAM SN — 0 .—,'&‘5-%’5'“

‘Ha';‘l’w‘g
y L =

.

=8 PQ K3 -4 -3 =4 =9 N g N -4 o =8 "B §8 U9 F4

5 HEBRA AIEER HERICE S DR
F.E\Hﬂ}ﬁgﬁ OF Open field test AR -ER M N=8, 28¥(16/L)T1205>
AMS8:00 LD Light / Dark transition test AREETE N=8, 2E£(16/L)T60%5>
(#]50|UX) FZI | Fear conditioning: Conditioning H/—:/Qi/ﬁgﬁﬁg N=8, 28¥(16L) T70%
FZ FZ2| Fear conditioning: Contextual test ZEREEE N=8, 28¥(16/L)T70%5)
FzZ3 Fear conditioning: Cued test E-EBREE N=8, 28%¥(16L)T70%
F1FF U EREH 20150726 k 8 5

Summary of Adult Mice

Immediately after A Day 3 ~5 ~N
oS

OF ~C~TIME

FZ2h ey OF-N FZ2

FZ1 LD-L-TIME FZ1 LO-L-Tame | +/-3: p<0.01
+/-2: p<0.05
+/-1: p<0.1

\ / \ D-N / 0: p>0.1
t—testDPIEIZKYTITENRRREL N )L I LB &L 1=
OF-DIS : #2#E12 LD-L-TIME : BART % 7E B RE Fz1: & GEHARIBERRE)
OF-C-TIME : fh R &} ;H7E B LD-N : #2758 8h% Fz2 : 5B B R EE
OF-N : #A%58h[E %K LD for L : #)F BhE LRSI FZ3: B-E&BRRE
G1FF U FRRFH 20150726 k 86
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The Jowernal of Tosacolopesl Soeoces (1 Texkol Sct ) SP279
Vol 34, Special boase [L SP279-SP240, 2000

Intrauterine environment-genome interaction and
Children’s development (2):
Brain structure impairment and behavioral disturbance
induced in male mice offspring by a single intraperitoneal
=—administration of domoic acid (DA) to their dams_—

Kentaro Yanemura, Katsuhide Igarashi, Toshiko-R Matsugaml, Ken-ichl Alsaki,
Satoshi Kitajima and Jun Kanno

Diviston of Collidar & Molernlayr Taclonkogy, Birlogiconl Safety Revearh Center, Natorad fraitute of Hlenkh
Scivmoer, {181 Kombvwa Seanyno-de Todye [58-850), Jaypean
(Recesved Febosary 17, 2009)

LD

=

= e 1
F—ToI 41— FER BRI SRR B TR PAAURS i
105 5% 65 - 3EM 3043
RERE BEMH BEMH #EME BEEE
REDE BRI AR BRHE #EE (168) T L R R
o S R DA 7—LBREY HAF-EERR 2B8) (80-105db: 120db) 87
BREH VBRI BRI — LR w-EERR GRA)

17+ EREH 20150726 jk

Delayed effects on brain function induced by
prenatal exposure of domoic acid

E13 E18 3wks 8wks
- » Birth — > >
embryonic fetal nursing immature mature
period period period stage stage
11-12wks
|E115 | |E145 | [E175 | Analysis
Domoic acid

(1.0 mg/kg, i.p.)

G1FF U FRRFH 20150726 k 88 8 8
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Summary of behavioral analysis
E14.5

E11.5

PPI-(105/120db) *3°F'D'S

PPI-(100/120db) OF-N

PPI-(95/120db)

PPI-(105/120db)

PPI-(100/120db)

PPI-(95/120db)

FZ-Tone LD-N FZ-Tone LD-N
FZ-Context LD for L FZ-Context LD for L
FZ-Conditioning EP-DIS FZ-Conditioning EP-DIS
EP-ENT  EP-OPEN-TIME EP-ENT  EP-OPEN-TIME
E17.5 10w
OF-DIS
PPI-(105/120db) s OF-DIS PPI-(105/120db) OF-C%
PPI-(100/120db) OF-N PPI-(100/120db) OF-N
PPI-(95/120db) LD-L-TIME PPI-(95/120db) LD-L-TIME
FZ-Tone LD-N FZ-Tone LO-N
+1:p<0.1
+2:p<0.05
g FZ-Context LD for L
FZ-Context LD for L 13 p<0.01
FZ-Conditioning EP-DIS FZ-Conditioning EP-DIS
. - -| EP-OPEN-TIME
EPENT EPOPENTIME g o S ER2H 20150726k = © g9
DA DA DA
(’Jsa(;lﬁ) CNT 15 El45 IS
o-tubulin
TBS
soluble
Triton b= i
CONT soluble h-ﬁ“. “
Sarkocy|
SOIUDIE | o s e S ——
Sarkocy|
insoluble
DA@E11.5
alub ]—-____......‘
bTub ’~-“‘-——-‘
Tau |of b e :
DAGE14. 5 wn NN -
p-Tau - ———
(pS199) ....'...
MAPK . — . ———
DAGE17. 5 g =

Bar=50um
AT FFREH 20150726 k 90

M 1 e
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EDC issue FAQ
* no threshold ?

* non monotonic dose responses ?

e synergism ?

F17F U ERERH 20150726 jk

91

No threshold?

 Signaling: quantum, usually amplification
system (at least at the beginning).

 Stochastic endpoints for Multistage
mechanism (flip-flop)

* Mixture

— Even for regular toxicants, threshold cannot be
set; category approach, combined exposure

— Cf. Toxic Equivalence Factor (TEF) of Dioxins

AT FFREH 20150726 k

92
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No threshold?

* When a system is activated by intrinsic

ligand(s), any additive effect has no threshold
above it. S

A

Response

Intrinsic levet /
?

17+ ERLH 20150726 jk

> Dose

93

Non monotonic dose responses?

* The dose response characteristics is

dependent on the signaling system(s) of
concern.

— Single Receptor, Single Network (no feedback) -
No or Yes (saturation)

— Feedback, Feed forward - Yes (including breakdown)
— Multiple Receptors, Complex Network — Yes

» Dose-range (Sensitivity) is determined by the signal system(s)
AT F 2 FREH 20150726 k

94
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When mixed at low doses,
synergistic?

* How do you define synergism?
« what is additive:

* Why “At low dose”

17+ EREH 20150726 jk

96

Looking for “synergism” of pharmaceuticals=
Looking for best combination,
l.e. peak of the Mountain of Happiness

Mountain of Happiness; modified (colored) from
Clinical Pharmacology, D.R. Laurence & P N
Bennett, Churchilf tivifigstore (1980)

97

2015/7/22
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Looking for a synergy in toxicity.
We normally do not seek for cancellation
Sad creek or Sad valley or Sad pit

Tox A

Tox B

F 1T F U ERRH 20150726 jk 9 8

Additive: If A and B is exchangeable;
z(A,0) = z(0,B) = z(A/2,B/2)

Toxic effect (z)

20

49



Looking for a synergy in toxicity.
We normally do not seek for cancellation
Sad creek or Sad valley or Sad pit

Tox A

Tox B
F 1T F U ERRH 20150726 jk 100
Looking for a synergy in toxicity.
We normally do not seek for cancellation
Sad creek or Sad valley or Sad pit
Tox A
Tox B
FAFF P FRRH 20150726 jk 10 l
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When mixed at low doses, synergistic.

« Case by case
— Simple signaling network maybe Addtive

— Comples Signal Crosstalk maybe Synergistic or
Antagonistic.

* Inadequate experimental design/interpretation
can easily result in false synergism or
antagonism.

 Definition of “additive” is important.

F 1T F U ERRH 20150726 jk

102

EDC issue FAQ

* no threshold
— We have to consider that there is no threshold

* non monotonic dose responses
— Not always but Yes
* synergism
— Case by case, “additive” is very often seen

AT FFREH 20150726 k

103
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O FILEETRS .
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- : AN 37 W
Lt AT S

£ 4
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LA+ FREFH 20150726 k 10 4

M FHTEEELL

 RAVNEALEBSBFLFEERLTC 1IMBANTELTH BEALLRVRITSTHSS.
« LALERLTIEEITDE, BDsoELTHADADNB LD TIHALME,
« EFLTEEAITHE. STHAICBERDALBNERET 5.

« AEBREITEEIT (12)DL2)D(1/2)MD(1/2) =1/ 16 = 0.0625
- SEMBAREITHEIL (U2)D(L2)D(L/2)D(1/2)d(1/2) =1/ 32 =0.03125

BRIAZ2ERE. BBASYMIVR)IZHREL, —E—EBHL-EREERH

*EBE (EIRE): 500t 30T (ZFFE
5% (30mg/kg): S0 12T [ZFTfE

« 350 & 12/50 DEMNMBARICELSIEFTEHEKD,

o ZDEM,0.05 LYNSTNIE COEFBATIEGEI oz, EVRZADEBEDRHRIZ-fL
HIETBHIEITLTLND, ZDEE.

+ [Ip<0.05 (5%) THEEHLHD] ERTFT 5,

+ 0.05[F 1/20 20[EC1EZBARICEMNFIEBENDETH D,

+ 0.011% 1/100 100[E(Z1EIFIBARICENFIEEDETH S,

105 FAF %2 ERKH 20150726 k
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B EJE (H&2% : Significantosis)

- BRETRICER VS CLFEYFN. EFHICTAERETHDHEND
RBEESFEL

- AETRABVELNSHEICEH, (BEFIC) ENENEERBRIIC
FEBAL=-DIF TEGL, “GRECH"ENESES . GULILERRE
REFERRAPEEZAA K

. %md)ﬂlﬂﬁrd)ﬁﬁﬂ’ﬁﬁﬂﬂlis METFTREBER. EMFTITID

TR FMICERENH DL ?E#H EWE EEHICELD

6J~Eﬁb_\1ir7ﬁ%ﬁ§b‘%b\f6 BREICEDZ EFHICENE

lé‘d\éb‘jﬁﬁﬁﬁ’é?'éﬁiiﬁ’éTTr':ﬂé “HEJE" Significantosis
Do

{EAR BB TESEEHE— S E LT I JRKRH ikK,1977., P51
2IREHEOHEER 2.7 REMETE DNeyman-Pearsonii Dk &Y

106 SAFF UERSHE
20150726 jk

Moving target

« K#DEA:
— QAT T T T NIET HIFEBERDEL DD,
* Moving target:
- %%%IEI)\UO)@&@’:FE%@&ET%%*(‘/O HULVERETRLERA A

s MINTKABEMLIHRMYELEFZRTREY,
s BWRIZHROBRESELITANTWNSSAUAHEET D,
c AFELFANIE. FORRDOHMN100BDSbEOMNE. BT AN 5,
—- 3L RVBEOHE, DWWINRISEE ST/ THo5ES
M2 3EE>FYBIERE o=, . .
o LOEARTH (ERBITHARTEH) SEICIEEFELLELY,
o LDVIDEEDIEA R MD,
+ 4+3 & 5+3 [IHETTRAITESH, 20%FHIEZBHH. ..

107 S5 ERRME
20150726 jk
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R R— Ak
« WP BREEEXHIIC
—FEMNIOANEFS=H10DLARILD XTI

—EDLANILDRFNZE N T DARED
—EYRLADIME D

F17F U ERERH 20150726 jk

108

RYURLNDMNEL

« {VIIILIUYKET
—BEEIEHIDIENOT-
- 1008 A 3ET

s RDEIZHRTIT
- BOHICEEREFIEOHT-
—EE BB

Y& LAY DK

AT FFREH 20150726 k
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— VCID AT NIXEIEE100% CAEEEL)
- BRYPEFOMBERETIVA U EHRETELRL

vCID ZHRAELI=BHABRIDMRE BRI
- ZOMBNSBELIEBHONHVCIDEENIEFE

65 BN Dl SRR M

RBRELTHLDRIEIC6EIND

BIMZEN L CTOVCIDDEEMNIRF>1=15E | ETIBH THER
THB. LHL. rXZHDIRFY,

IRFEOTLFEo=o. LOLHDITHEEE (RRIMAHLE),

ER YR LA DMLY,

F1FF o FREFH 20150726 jk 110
ADBRKDHYLELTOEERSEY
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FIRHRS BEIZCH S e
E(Z 2=
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E 5 i)fv S IERAEETU S
o E7I)LiE A
EEEN
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« XIERE ( Omg/kg): S0Pt 3P (AFE
. {EFEE( 10mgkg): 50PtHd 5MT (ZFFE
. FRFEE( 30mgkg): 50PCH 120 (ZFFE
- BFAEM(100mgkg): S0Pt 36PL [RFE

J52123 5 @

(%) R
80
g 70 A
& 60
éso
¥ 40
é 30 -
K 20

10

0«/'
L0 20 40 60 80 100 (mg/kg)
1 EEOHE(®5=2)XTF

FAFFFERAE 20150726 jk 11 2
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USEPADQREYT AEHRIMEARETIZRY
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(B T7750F 0 BAECFETERI/AUL
M (HHEDHEMNELE)

KEER
— 2004% 4 =7

— 19744 €42k
50 pg/kg/ B LA L EERT, SHFAE LA IZFRAE :

MEE

317AH 125N HAEE
397 A/ 106 A AT

- EREICNLEFNADREE (BIZKYERN EHD)

ST #R EXELL:

=iRE  HEENEE

EiRE  HERNFEE

LA+ FREFH 20150726 k 116
600
—_ S o 2 =
775X DHMEER sop Y= 18120
- N R’ =0.8518 .
[ZKBFFEMNA
400
AR Y — —
BT T —5) —
{ 2 R _
£ FREOREENBVLEICHSTIELHESR 300 ¢ £ 2
P PP R 43
£ 38"
R4 b AFBLERE e 100 754 ® -
(ng/kg {ETH/H) W 1) 200 & ¢
e
Highland 42 14 * ~
r=7 Midland 638 43 0 & ¢
Lowland 124 58
High veldt 143 35
S5 e | Middle veldt 40.0 85 0
3 Lebombo 32.9 89 .
Low veldt 127.1 184 0 i 50 100 150 200
k> A7 4 | Four districts 16.5 91
Manhica-Mangud 20.3 121 2000
Massinga 386 93
Inhambane 771 218 6000 —2
TH =7 | Inharrime 86.9 178 5000 e
Morrumbene 87.7 291 -
Homoine-Maxixe 1314 479 4000 -
Zavala 183.7 288 3000 - =
EET7 REBEA 17 1.754
KETFY S HEHE B 90.0 1.822 2000 & ——
T 0 R C 7045 2.855 1000 ot —¥-==0.0004x" + 3.8017x + 139.32
847 REE D 20274 6135 iy S _F =057
A E R 220150 6" 500 1000 1500 2000 2500
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_ .. £ 19 AFB1 ZBIER S5 L1-##D Fischer Sy Mz H T AT BABEDREITE
T7I5F Y AFB1 0 & e 5 A Be 5 AT C AR | AR 0D 5 A
~ERLCHIE () L P
DOM=1EH 0 104 0 18
- MERE . 0.04 104 0.040 222
[ZEKBHFFERNA 0.2 93 0.179 1/22
06 96 0.554 421
FEES T — 2.0 82 158 50125
[ENMREET —3 10 54 51 288
S
S | 100% »
£ | 90%
B | 80% 7/
H | 0% 7
AR | 60% 7
S | 50% 7
1)
3 0
B a0 / y=04827x- 00038
(] Zz _
E | a0 / R’ =0.9848
§£ | 20 >
| 1oy w
0%
0 1 2 3 | ng/kgfk E/day

€TOYRIDIRE(Bm)

1. BIEFEEEENADEFERLGVEIIZET TS
=¥0OYRY (GE—ANITBEESEEN)

2. BELFEEHOENMAMEEFO>OEREAYMEIZOLNTIE
. ERACITABESITHHT ZOMEE =0 RS
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95%IEMMBR
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e ERIMEPS
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3 BERME, TEHEW, EFEX AR, LPVHEOREY RVEE, AEHRAR4, 2001 £

EFREIZ(E

EEREE 10% —
VSD (Virtually Safe ',.~'
Dose) P
FEDAEM, d

10812 2msE -
ALNBHRIZHD.

(Rodricks, J.V. (1992)
Calculated risks, Cambridge
University Press, Trumpington

St., Cambridge, pp 204-211.)
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EELRELE(VSD) 108Dt EiR#HL

Rodricks, J.V. (1992) Calculated risks,
Cambridge University Press, Trumpington St.,
Cambridge, pp 204-211.
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 Dr. Hiroaki Kitano, Systems Biology Institute,

Tokyo, Japan, titled
SRT LAMFOS—FRHHE, BRI EEIRARREAY HRALE

“Critical View of Op-Eds on Risk of Low-Level
Radiation Exposure and Difficulties on Risk
Evaluation”
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Black Swan

“You've heard of black swans—events that are
unthinkably rare, immensely important, and as
unpredictable in advance as they are inevitable in

hindsight.”
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Neon Swan
“our minds—and our markets—aren't very well
equipped to protect us against neon swans, either.
Many investors seem to be coping with what seems
like an obvious risk simply by closing their eyes.”
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