Dy OINIREIRET 13 E

FEFEHE voNHAMEICHT AREEIZEAZER B E2MYEOZENRERIHEIREIY

L= CAS.No ENREHESHE
B RILLTFILTFER 50-00-0 0.08ppm (100 & g/m3)
kLT 108-88-3 0.07ppm (260 1 g/m®)
;3 FL 1330-20-7 0.20ppm (870 1 g/m°).
@ NSoonILRU L 106-46-7 0.04 ppm (240 i g/m°)
IFILA A 100-41-4 0.88 ppm (3800 i g/m?)
G% RAFL 100-42-5 0.05 ppm (220 i1 g/m°)
Qﬁ ZaLE YRR 2921-88-2 | 0.07 ppb (1 & g/m®)/IN IR [Z0.007ppb
D¢ TR -n-TFIL 84-74-2 0.02ppm (220 1 g/m%)
F ThSTAHY 629-59-4 0.04ppm(330 i g/m°)
Wlzanss-2-TF~F | 117-81-7 7.6ppb(120 1t g/m®)
; BATS S 333-41-5 0.02ppb (0.29 ¢ g/m®)
B FHErTILTER 75-07-0 0.03 ppm (48 ¢ g/m*)
@ I2z/THhNT 3766-81-2 3.8ppb (33 4t g/m®)

¥¢: non—volatile

FRE2T AL EE DR B <ELEBIZE T S 2NH4 5 +— (EXTEND2010)5820 jk 7 0

COWSTET R OYI-ENNTAVT o oRO—LDAHRE, BERETITEIED
TR BILLTFILTER. LIV, XLV ToERALEL-, ¥ (X AH ERFIE
2 =0OTTh., MDBRELANBOHEL-,



SBS gases listed by MHLW

FEFEHE voNHAMEICHT AREEIZEAZER B E2MYEOZENRERIHEIREIY

WE CAS.No ENREHESHE
iﬁ . Formaldehyde 50-00-0 0.08ppm (100 it g/m3)
; Toluene 108-88-3 0.07ppm (260 1t g/m*)
:ﬁ Xylene 1330-20-7 0.20ppm (870 ft g/m>).
B3 . p*-dichlorobenzene 106-46-7 0.04 ppm (240 it g/m>)

Xylene isomer= Ethyl benzene 100-41-4 0.88 ppm (3800 1t g/m®)
* Stylene 100-42-5 0.05 ppm (220 ¢ g/m®)
jﬁ Chlorpyriphos 2921-88-2 | 0.07 ppb (1 1 g/m*)/NR(£0.007ppb
J4)L DBP  TFL 84-74-2 0.02ppm (220 £ g/m)
@ Tetradecane 629-59-4 0.04ppm(330 £ g/m?)
W| 75 B DEHP X L| 117-81-7 7.6ppb(120 1 g/m>)
; * Diazinon 333-41-5 0.02ppb (0.29 1t g/m®)
B3 " Acetaldehyde 75-07-0 0.03 ppm (48 ¢ g/m*)
% Fenobucarb 3766-81-2 3.8ppb (33 ¢ g/m®)

¥¢: non—volatile

P27 EEALEE DA B <FLEARIZE T S 4515 F— EXTEND2010)5820 jk
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RILLTILTER
(FRILRVDERS) o

Formaldehyde )L

BHE VNI RGEERE EHHE
Sick Building Syndrome Concentration
MHLW guidance concentration

0.08 ppm

EREFOEHERE
Study target conc.
1.0, 0.3, 0.1 ppm

REBRORRORE

Real conc.
1.06, 0.31, 0.10 ppm (ITG037) 6f/H x 7THERERE (ITG037)
1.03, 0.30, 0.10 ppm (ITG038) 22B%fl/H x7THREIRERE (1TG038)

FRE2T EEAL E W DR < EL DI T S 2 M43 #— (EXTEND2010)5820 jk 7 2

RILLTILTER., BREXERIZIX0.1ppmTT , TTMHIEEITEWNTT, (FEALE
[2EDHENEE,




Hippocampal Responses monitored
by Percellome method
Unpublished data In preparation

Fos REFT— ST

Significant rebound

Expression

Fos

EREDT EEAL EE DF B <L IEBIZBT &2\ 13 F— (EXTEND2010)5820 jk 7 3

BETIT ., TADRAICER TN EENMINEWTHRNDTTA, £I2ES5P-T
RESWLWHDBET, I eEEIL T —2%3RTDREESAETRTVWET,
HNIFEEBNMSRTVET, F53 5L CIIZEVNVEAH LD L, BETT, ot
XEBREE . B, @M= ELSE, THERDOE & T, CHIEFoséWVSBIEF
TIN.AH—VETHTVWET BBV EIEEEZHYTY , plEVCSOAEET
TN THA>TOWT. EAFTD,. ChIFSEEKHh-=-%TI . 7HEEH-1=
%, T 2EMATWET, TBBRAFATHELENS>TET, VINDURGEATT 13,
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The Journal of Toxicological Sciences (J. Toxicol. Sci.) SP279
Vol.34, Special Issue II, SP279-SP286, 2009

Intrauterine environment-genome interaction and
Children’s development (2):
Brain structure impairment and behavioral disturbance
induced in male mice offspring by a single intraperitoneal
@w (DA) to their dams

Kentaro Tanemura, Katsuhide lgarashi, Toshiko-R Matsugami, Ken-ichi Aisaki,
Satoshi Kitajima and Jun Kanno

Division of Cellular & Molecular Toxicology, Biological Safety Research Center, National Institute of Health
Sciences, 1-18-1 Kamiyoga, Setagaya-ku, Tokyo 158-8501, Japan

(Received February 17, 2009)

F—FoT74—N FEB LilcpeEsnt BRATFARRER BT TR 7 LA 2 A R

105 5% 1045 6% - 3AM 305
BEEB BEHE BEEHE BEEE
BEHE BRI 4 FE ) BEBE 2T (188 F LA AREIEE
s - TR BARE 4k 3 T — LR BR-EAEE (288) (80-105db: 120db)
BREXK N T BB 7 — LT TE R BF-EERE GaR)
FRE2T ELAEEWE D5 80 <ELEAICRT TS 215 F—(EXTEND2010)5820 jk 7 4

NyT)—REEVNSDITEEESNSIEELH>TLSIMNEWNSE A—TTr—
IWREHARBREREERER+FRBEEHFITERERER, D700 T3 =05 T
Th, HETLNNIIWREBERGHE., ChE5DO2XIEIZDS5B5N3DEFIZH-TLY
Y. CHIEERICEMISTT =OICE—F THRENR =M ESD,
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Delayed effects on brain function induced by
prenatal exposure of domoic acid
E13 E18 3wks 8wks
P> Birth > "
embryonic fetal nursing immature mature
period period period stage stage
’ | ‘ 4 11-12wks
E1.5| |E145||E175 Analysis
Domoic acid
(1.0 mg/kg, i.p.)
P27 SEEILEE DRSS EL IS 2583 7 — (EXTEND2010)5820 jk 75 7 5

EI31E. CNIFESH/IIZE-L>TWWADTT M, TIEIBERIFIESIMENSIZET R
DEABZIEIR11.5E145E175BICHBRBHTRELTRAE 11S5TIRERNZD
FEETT A, 1458175 TIHIEEITRUMERD . SNIERANIZLTHSEI-TLVET A,
BoTWWBEWNSTETY,

X, RIFEZBRENTVERIGELEWVGENHLERLEIFELEA, XD
HEOREICEHELWVAIIE-AAEEFELEERSOTTA, CCTZa—0Or Dstem
cell DX FaL—LavhRIADTT R, TIMS, ZIIT1D9)TA4hILIEEDL
O TWBaEEMAHYET
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[ITEIDEFELANILETTL—F—H]] By Dr Tanemura

OF-DIS OF: #—7 2 24— LFEEB-10min

OF-DIS : BB HE
PPI-100/120 OF-C% OF-C% : :F*ﬁﬁﬁ
PPI-95/120 OF N OF-N: BEIEH
LD: BRBE & 3B -5min
PPI-90/120 \ \\\ / / LD-L-TIME tg:h‘ﬂagﬂéﬁﬂq*ﬁ;iﬁﬁﬁm
&L /" 1A LD for L : #)B B ETORM
e (D) T (BLY) EP: BER+FEBHEB-10min
/ \ EP-DIS BB HE
EP-OPEN-TIME : B4 L 7 — LR 2E B A
wﬁﬂﬁ FZZ LD for L EP-ENT : number of entry in arms
/ \\ FZ: T 2T RIERB6min
Fz1 EP-DIS FZ1: P EE (Gl niERRE)
¥ SR FZ2: M- EERE
EP-ENT EP-OPEN-TIME Fz3- 'E—i!ﬁlﬂii
—3: 5<0.01 PPL FLos L RS B H | L BR-30min
Ij,; pzﬂ 05 PPI-90/120 : 7L/ $JL- A 90db/120db
+/-1: p<0.1 PPI-95/120 : FL-# %)L A95db/120db
0 pd0d PPI-100/120:7L-7$JL 2 100db/120db

/ 1 r
F—Fo7—ILFRE BB RSB SRR+ FERRR FHATFEERERBR  TLALARBRGIH AR

F27 FEILFHE DR B4 <BLIEEBIZB TS 4 F+3F— EXTEND2010)5820 jk
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Summary of behavioral analysis

E11.5

PPI-(105/120db)

PPI-(100/120db) OF-N

PPI-(95/120db)

FZ-Tone LD-N

FZ-Context LD for L

FZ-Conditioning
EP-ENT EP-OPEN-TIME

E17.5

PPI-(105/120db)

PPI-(100/120db) OF-N

PPI-(95/120db) LD-L-TIME
FZ-Tone LD-N
FZ-Context LD for L

FZ-Conditioning EP-DIS

EP-ENT  EP-OPEN-TIME

E14.5

PPI-(105/120db) s S8

OF-C%

PPI-(100/120db) - OF-N

PPI-(95/120db)

FZ-Tone

FZ-Context \ LD for L

FZ-Conditioning
EP-ENT EP-OPEN-TIME

10w

OF-DIS

PPI-(105/120db)

+3 OF-C%

PPI-(100/120db)

PPI-(95/120db) LD-L-TIME
FZ-Tone LD-N
FZ-Context LD for L

FZ-Conditioning EP-DIS

EP-ENT  EP-OPEN-TIME

FHRE2TEF P DAL B ELIEMIZE TS24 €5 F— (EXTEND2010)5820 jk

+1: p<0.1
+2: p<0.05
+3: p<0.01
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TUFIVEE
Signal Toxicity/ EDC

1. RERZHOLT FILFEIX FAEE, HBHUME,

EREDEFZERIT,

 Signal toxicity during developmental and maturation
stages leaves Permanent or Delayed-Onset adverse
effects.

2. EDHRFHBOBRKIL, EEFRBREMN., A5, TE
DIRTAIR, THAHEBZLND,

* |ts fundamental molecular mechanism is considered
as Gene expression modification, or Epigenetics.

FRE2TFEALFIE DAA BB EBICB T8 2\ F#3 77— (EXTEND2010)5820 jk 7 8

33—EFEDSE TN KE BEFRZEMOL T FILEEIX, AR HEHDNILE
EEDEEFRII TLLD,

SHIXMABLT—EEERLLTOEEAN . VST EENESLY21=EBYT. 9F
HEEDOREICIL. DNAOEIIZFDEDTIELGLT. IED IR TAIR,. BT BHICHKIR
DRABIRNEYKAIZEDLBESILGEIENFBIHOTINSESSEWNSITETT,
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TUFIVEE
Signal Toxicity/ EDC

3. VIUFIVEMOREEIE. RETEIZRBARRORE
[CIRFT Do

» Dose-response range of Signal toxicity depends on
the sensitivity of the responsible receptor system.

4. 7 FIVEMOREMREEEIE. EOREHRNTIHER

AN * 1SRN AT ENH D,

« Signal Toxicity may show Stochastic dose-response
characteristics within the range.

X ABOBRISON TEROBRTE T ERERTEROREFENEDS,

FRE2TFEALFIE DAA BB EBICB T8 2\ F#3 77— (EXTEND2010)5820 jk 7 9

VOFTILEBEOREEIIT. RRARROBREIKET HTLLIENIZEERIEIC,
MRADT—L2THEALZUN=-OTTA, AEZTITTLKE, BZLHERRMIC
HTKADTRHEVNERDLNTWET  AMIRTAYITT R, TR TORXIDSE
KOBLGEDTIFLELTERDHSIRAIDOHBRFEEN T A>T, T,
RNAERBRTEBIENATIE. FORNATIE. 1BIRNATEIEENDISIIC
THOTKDERL T, CORIBFELGERRDERENSIDIE, AEZTIFTLK
RPN LIL. EMTIEGRTHRMISEDIDTEBLIMNEEZTVET,
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FRIFESLFELEID HE2HFCHVLHLENERSIDTI A,
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EDC issue FAQ

- BHEZELNOMN?
* no threshold ?

- FFEFAEFRERERIOMN?

* non monotonic dose responses ?

- HEMREIHLIOH?

* synergism ?

FRE2T EEALEE DRI B DEL I T &4\ 83 7 — (EXTEND2010)5820 jk 8 1

&<Frequently Asked Question&ELNSDMNH-T. BIEITENDHI . HBHDH, B
EmEH520OM. HWNO HEDRIE? EELKEINDIZDTTH., BLLEBHINSHO
HEIFS5HBNLDMNELNFEREAD. 125 Ano thresholdTEZ T HEBLELDTIEAL
LVhy,
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BEXELNDH?
No threshold?

« VUFILTHS EFHRIG. BE. EBIER

- ZEREEETHLIDT, BERWLGREN/EISL,

- BEYMEEZSL. BAAOYMEORBERTEIFEEK,

. ﬁﬁ#ﬁﬁ’é%b%ﬁl)—%ﬂﬂﬁ%bf:ﬂ% B~ DYMEDRERE X

« Signalling: 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

FRE2T EEALEE DRI B DEL BT &4\ 83 7 — (EXTEND2010)5820 jk 8 2

WAWALREBRAHYET, £IFEE-LIIZ. BFMSAMNARTAYIIZIELTLY
K& BEESETELILVELSEIENAHYET,

HEBIZIETAAFIUTLNSE, TEFEWLSEE A DY ET L, =& 55#FED
LDIEEERLT. BEILTIFZIEI—THBD,. 2T 5L EARXOMEDOREELNSIDIE
HEYERNGLESTET, JIL—EV T TUKEWSEEIZHS T, WAWALEEN
HYET,
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RRAEIXELNDM?
No threshold?

- RNEREOUAUERILVEVEF)NFELTLASR T, BN
NEMED)HUEDERIE. Fﬁi‘f’ﬁﬁﬁ%ﬂﬁf“@ﬁ’ﬂFb\bw EMNEE
Y BMAZDONTIE, BEFEBRETEGL, o

 When a system is activated by intrinsic Ilgand(s) any additive
effect has no threshold above it. s

Response

Intrinsic level /
?
> Dose

FRE2T LEEALEE DRI B DEL I T § 2\ 83 7 — (EXTEND2010)5820 jk 8 3

E51@IE. BEICEILTWARIZESNAEE(E. BHEXBRELEIIALZNTT Ltk
LIOSBEEENOHYET . TRAMNADIUNARAIZHEST, TRAMAD IV ZBARAE
WTWAEEICERIZR SO E-BEIIFINLEAISEEB/LENELSBRELERLTYT .



EEAAEFFRERZETT DHN?

- AEEABROMIE. ZEIT VT FILEEDY
AT LDFEICIRET S,
-BH—ZBHKR.IFZE-EEL- Noor Yes (82F0. )
— |FE -85 EHY)- Yes (including breakdown)
- ERZRE, EERVNT—UF - Yes
» The dose response characteristics is dependent on the
signalling 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)>>

FRE2T EEALEE DA B HKEL I BT &4\ 37— (EXTEND2010)5820 jk 8 4

REERIF. ST FIVGEDFHEITIKELET OT, £ B2 EICHITIE., EERDY
FIBATIKETHRZCEDH D ETCEAMNRO>TDHITT, £EZHLMEEH
BINITLHEYRIDELDLITTE N, GHENNITHLNETHAHYFET
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The Journal of Toxicolagical Sciences (J. Toxicol. Sci.) 1

Vol.37, No.5 879-882, 2012

Original Article

Ovariectomized mouse uterotrophic assay of 36 chemicals

Ryo Ohta', Atsuya Takagi2, Hideo Ohmukai', Hideki Marumo?*, Yuko Matsushimaz2,
Tohru Inoue?, Hiroshi Onot and Jun Kanno?

'Hatano Research Institute, Food and Drug Safety Center, Hatano, Japan
*Division of cellular and molecular toxicology, Biological Safety Research Center,
National Institute of Health Sciences, Tokyo, Japan

(Recerved May 3, 2012; Accepted June 13, 2012)
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P27 EEALEHE DAZR B <ELIEBIZBTT S 2513 F— (EXTEND2010)5820 jk
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EFREEER®ET
FFEZNE? synergistic?

- THLEHL.MEHRLE?

* How do you define synergism?

« FEMNENEETETHIO T, HHE., 5%
 What is additive?

« ESOLT.EAET?
* Why “At low dose”?

FRE2T F AL E DR BDELEBICE T S 2\ +3 F— (EXTEND2010)5820 jk
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MERIRFIINFLRCT,
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DM FEZIE in case of drug (beneficial effects)
=Mountain of Happiness

291

1V¥aANID

-

™
' ' ava
_ DULLNESS + SLEEP

8

ADOTOOVWHYHI

PK.

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

FRE2T EEALEE DAF B <ELIEBIZETT &2 13 F— (EXTEND2010)5820 jk 87

Mountain of Happiness&EWVIDEIFIIEZTEMINL EVLWLWHIELNFERTA, CLIE
BEDIFETT,

NEBEOHBE, J7—720P—T., VM40 ELa—E—DARRFaVER—I3
. DAVESHERATE R 2HRDa—E—D 5 &5 L\ RRMTHDE, T UL EER
HTELHLRCGEAL, a—E—FMRATEDEM UIZITE{TLEON LTS,

ECAD,. BEEDHEEE—FBOWLLUELSDIEHEWNATT Kta, TTHhL, “ELAD
AO—=T"EWS5DY,
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=HEDHZED. BEEIL ? In case of Toxicity
There is no mountain of Happiness
Sad slope or Sad CIiff
HEMsRN DD BIELE, FIMT TS
Where is “additive”??

Tox A

Tox B

FRE2T EEALEE DRI B DEL BT &4\ 83 7 — (EXTEND2010)5820 jk 8 8

LAV EHEFSERIF-(ESAHIDTT A, TlE. ThAHEmEYE
INEWNEM FBIIEYERENENEWSEEICHEZD T, BB HEDRELSDIL.
FTHMMBSTRI? ELVSDERDEELNITHVD T, CHIEIHAHRYELINTT &
ELVSEETT,
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Additive: If A and B is exchangeable;
z(A,0) = z(0,B) = z(A/2,B/2)

Toxic effect (z)

90
80
70
60
50
40
307
207
10
0
2.0
1.5

1.0

Doseof A 45 _
- 15 2.0
0.5 1.0 '
0.0 0.0 .
Doseof B
FRE2T AL EE DR B <ELEBIZE T S 2NH4 5 +— (EXTEND2010)5820 jk 8 9
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EmEYE., MWL

Sad Rodge

Tox B

P27 EEALEE DA B <FLEARIZE T S 4515 F— EXTEND2010)5820 jk
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BEm&YL, KELEL

Sad creek or Sad valley

Tox A

P27 EEALEE DA B <FLEARIZE T S 4515 F— EXTEND2010)5820 jk

91

91



EESES

When mixed at low doses, synergistic.

« T—RANAHT—R

— Bz =48M0

- ERR=HEF. HEADHYRFD
+ Case by case

— Simple signalling network maybe Additive
— Complies Signal Crosstalk maybe Synergistic or Antagonistic.

« FEULGERT Y AUIZKY, EHEICAHEE. BHEND
REEZZTLES,

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

s RUVEELGOFIEMIOEZEDHERTHS,
Definition of “additive” is important.

FRE2T F AL E DR BDELEBICE T S 2\ +3 F— (EXTEND2010)5820 jk

92

NI —RNA T —RIZHBEEZTLVET,
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EDC issue FAQ
RREZZL 7

—FEELEEZDHIENGERN
no threshold
We have to consider that there is no threshold
FFEAE/ERE R
=L\ D2ETIEGELD, YesDIZFENHD
non monotonic dose responses
Not always but Yes
HEHR
=T =R =R TS A LN HEE N S
synergism
Case by case, “additive” is very often seen

FRE2T F AL E DR BDELEBICE T S 2\ +3 F— (EXTEND2010)5820 jk
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http://www.nihs.go.jp/edc/torikumi/scheme.htm#

http://www.nihs.go.jp/edc/english/actions/scheme.htm#

BEHEE
IRaBMGLERDEOREERICMTIRER
BRERRF—L (HE3RAR)

ii;’" Sflifl; @ln viro
ADY—=x A=zt
2us e

Apy—=2

@ln vivo
AP )—=2T
FAFAA "

ANY+RCARSNTAS

Hold
L OFE L] (RHEAIZ
HETE)

EEICE

Test scheme (expanded)
for the Advisory Committee on Health Effects of Endocrine Disruptors,
Ministry of Health, Labor and Welfare

@n silico
screening

@dn virro
screening

screening | Priority list aln vivo

Hazard

Exposure

Risk evaluatio

Suspended (no
urgent need for
risk management)

Risk management|

—
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