FETBEDOEMENTAA FT A 2 b1E
LTS, 2003FZ1E, (EEY A2 TER
A bOEDDT L—hTU—7 (Framework
for Cumulative Risk Assessment) ] & /EkK L.
2006F12i3 [BEDOILFME, RERVOER
EWMYVETDORBEREY) A7 TAA Y
FT e —FERET A OORFEE
(Considerations for Developing Alternative
Health Risk Assessment Approaches for
Addressing Multiple Chemicalé, Exposures
and Effects)] #2A&KLTWVW3, ZhbDXE
. CRETTROEL LB THAY 2 T
BAAPEEALTND,

EFMEOESREICL DY A 7§z B
%X DO BRI, A EDER T
T (ATSDR; Agency for Toxic Substances
and Disease Registry) ©d 5, ATSDRIZ, &
EMEOBHICET 27T~ L. BEX
NIl Ne D@D A P EIERK, ML TRY,
INETITALEHEOERSERO Y 27Tk
A AV NOBICECHOWTZ2DHA KT 4
YEARLTWVD

{LEMEDREMIZLD I A7 2EHTS
722, EPA, ATSDRIS X UV Ol oo B EAH
i, Ba 27 Ta—FEROTWE, DY
AT T AR FORPUIG LT, £ DFHEIR

REMEEICET 27 I a—F bbbl
ER—AZ LT 7u—F £ Tz b 5

THREME) RO HSIER) 238 A éﬂ'('io

DN.ENLDEEEZEWDOED OMWT F3f 2%
BDIDDIRFRIA XV APFET D, FA
ARV AR VBT AT VESSZESE

RRALARIRI2 & DV BREDILEWRED I N—

IOV TIE, TEFsBREAEShTW3,
BRI

EUSS R R UHBIORE L 25 TN 55 Dl
fnrd, ERICIICFMEOBREM TH B, TD
£ 5 AR OIBEHORE L 0BT

8 % Doy DEEHEFHE IBEME DL ODOR

BY LITAE@REMECRESY D OE ~

DEEME OB BMRRFIZRE LIi sy

NR—RADT T —FIZESNTNE, ZhbD

Tu—FOEAREREND O, BEO

BECHE. £ L THET S ERICRET S,

EUD21DIERD 5 b TRO4>OREH TR

FTRELDLEZOND,

- Regulation (EC) No 1907/2006 (REACH) i,
& LT~ DILFEMEICEREETT

5H OO, PBTVPYBSE [PBT: # T
BOoME TV AEKERELZETIWE
(Persistent, Bioaccumulative and Toxic);
vPVB: #R TEESARIE TR VRSN
*H T HWHE (very Persistent and very
Bioaccumulative) [iIZBE L C, IBAME LT
T 2LEME [RIEREEY. B0
%53 0> B 7 5 48 (multi-constituent
substance; MCS)RA MEG D X 5 Aask4n
Db L < 1 3FE 4 OAERL DY) E (substance of
Unknown or Variable composition; UVCB)]
EEDLIIFHET REDPDHTA X R
ZREE L TWS,

- AEEPERNREMOSE, 7V EROE
%1 B34 D Regulation 1272/20081%. B XAy
RO N EERIEEMOESTMD 72
DOFHMEBEEZED TN D, HESNTE
T7R—=FiE, () REVEDOLOE AW
ToRBR (i) AE (RE) ME i) ik
(EHTESDTE LIZEET 3 RAWR
DORFITH Y | BIERS DR xR LLAT
WCRESNBEEL Y REVovhEn
DNDIEFT 21T 5 ) Th 5,

- HEYRUESWHEROR GRS OB
DI RFEB I3 % Regulation (EC) No
396/2005i%., IREMD IV A7 TEA AL b
DHERDBAEDI- DO 2T 4T

ZRRAE L TV 5, EITATRERFLME OB %
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VRN £ %2 2% B (European Food
Safety Authority; EFSA)ICELE STV D

- A ESNTER IR L OEHE
(integrated pollution prevention and control:
IPPC))(Z B39~ % Directive 2008/1/EC 1%, #fi
SEE L U CBEEBERICET 28RS
K L TEY | TEFORFEFEIHEIC LS
AT XTSRS T T U OREMO
PEHRFUEZ BV A A TV D,

European Food Safety Authority (EFSA)
HEE~OHEZREILIEGLE
(cumulative effects) P32 72 D FHiE%E
F¥ETL2ZE2HME LT EHEY R TEA
# > b (cumulative risk assessment)(ZHi ¥
A TEY Akt & e BB Lo g
AR, OO MEFE~OFEL
@b®%g%mw 2T D0 TR HBERY
R DB B D OEND DT D DR
FEITOTWD HEY AT TEAAL M

T HEFSADEFH2EE O —B L LT, 2006
FIEHEE YV A T 2AA Y MCET RE
= i (7th  Scientific Colloquium

Cumulative Risk Assessment of Pesticides to
Human Health: the Way forward) 3B {& X1
TEY  ZONFO I LRDFEMICEBL T
Do 2008FIZIE, EMIRERMPLTND DK
4 (Plant Protection Products and their
Residues; PPRICBIT 5 & B &2, HRx72(b
EVMEOMEER2E0 BECLIH 605
44 TOEEGEFERICONT, RffEAFLE
(Opinion to evaluate the suitability of
existing methodologies and, if appropriate,
the identification of new approaches to
assess cumulative and synergistic risks from
pesticides to human health with a view to
set MRLs for those pesticides - Published: 30
May 2008). PPRZEB 14, #i@ U 7= fEFEE

ERTE~ORBEZICLHEGRED N

DERSEIBELTEBY | S L2 ET
HbHEMwRmL TS, 200997121, U T
Y VR E R D GBI L 72 < oD R
EHOWTRESNT-HECHRIEL  #E5 Y R 7
TEAAL TR —FE@m LT, &R
ERE LU CGHET 5 Z &3 TE 500, EHEEW
o Y AEBLULENGLEAS D Lk
i L7m. 2512, PPRNFRMIL, Hil-2EEY
AT RAAL MEZBRTDLOIZITES
RAOBEDBLETHY ﬁ@ﬁ%ﬁ&ﬁ%®t
SDOHAX L ZAEUBEBTHD EERLTNA
(Opinion on Risk Assessment for a Selected
Group of Pesticides from the Triazole Group
to Test Possible Methodologies to Assess
Cumulative Effects from Exposure through
Food from these Pesticides on Human
Health - Published: 10 September 2009),
EUMBEO % < OREE T/ R OHE M
FEREENT IREMTOLOERET 57 T n—
F(whole mixture testing approaches)|Zf# L
THRIEVEER 7 FFD, FFIZ, 26D T Fu—
FiL. HERTE B IEE B (Integrated
Pollution Prevention and Control; IPPC)F
THEEZ 7 b — 3 572D BERB X
OBEKAAEE THOPRKDOFEMFTMIC A6
TWD, TN, 72, 2ENRREE =4
Vo7 (BRI COY A7 T7TEAA MY
P R OB SRR E R BAEFE D -
DIZZDMD S DD Z A TOREEY 7L
O ERICEA SN TS, ¥ A 4F 8,
7T RS A A X o AEPCBE O G T
VBT TEFOBEEIE BRI IS W e 7 7 e
—FThDH.XTOMDEW T V—T ~DTEF
TR —FOMACE DDy N AT
a—F OB, 7 x ) — VI, ZERIEEER
EARFESLZ R a7 O I9 kRl
EMFICREZN TV D, BREWOEED S E
CAERRAICEE S LTV B W< Do EN RS
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B, BEOREET/IREEENICYR— b
LTWa, Zh b O ITIRE M OB
FMMIcH oD FATOT Fu—FEEHL
TR HY EHOMBEIC L TENR LR
BICEA LTS, Bl 7 v FOEMR
FHERBEMEF (National Institute of
Public Health and the Environment; RIVM)
RANA CORIEENE VR TEARX L M
™ (Division
Environmental Risk Assessment; INIA) 7z &
BEITHD,
BEOEABREZCHTOIMMEETO
EREME LTI, 4 FY 2 TiE 2002 i
Bon, HEZHEGRERUORESROLLEHEOE
#1294 2 Z B4 (Committee on Toxicity
of Chemicals in Food, Consumer Products
and the Environment)iZ & ¥ B K O3EEL
MEDREWMDY A TEAAL M (Risk
Assessment of Mixtures of Pesticides and
Similar Substances) &) HEENAR X
NTW5, 0% LEORFVBRENTE
Y .2008 FITiIHLEMEOREEY X 7 BT
5E MM 7 v — 7 (nterdepartmental
Group on Health Risks from Chemicals;
IGHRC) L v, BEMDOE MEFKY 27 25F
M3 57-DD7 L —25YU—7 (Chemical
Mixtures: A framework for assessing risks
to human health) AR I T35, 5
FTiE, 2002 FiIZEEFES (Health
Council of The Netherlands) 7% &) & &

( TExposure to combinations of substances:

of Ecotoxicology and

a system for assessing health risks) ) # /A%
LTW3, Fr=—7Tik, BRERLHEER
(Danish Veterinary and Food
Administration) MMt EME DRAH OESE
FHEECET MR EER L ETEMm L,
BESPOREDCEASIEA (Combined
Actions of Pesticides in Food)] k' RS

MPOEMEOEBESIERLHMAEMEH
(Combined Actions and Interactions of
Chemicals in Mixtures)] &% #EEL A
F L7, BRIETIL, 2008 FEic / VT =—DR
mEE2FAFEZBES (Norwegian Scientific
Committee for Food Safety)?s T{L¥'E D
BEEROU 22 TEARX L MBI 5 B
(Combined
chemical exposures)| ZAF LT3,

3. EABRFICE SV AERISRHMEFIEI
B3 2 1A

LFEWEDOE MEREZR) R 7FHEDT-HD
R ERUSTHTNIL, RBOAREBIZIIBEENARD
LRRWVERIME, FERPAREBIZIIBIED
FETOHESZEAT A Z &2 EANL
T7u—F L L TINECERINTET,
Lol B, 7F L0, BT
B2 EBELRITT 2EMBESR L, ER
BROERBAE (MOA, Mode of Action)iZ B84
HIMEHPERT DI, BRAM, FEER
AMEE W I ERDEERBRN L/ O BFME
T2 RARA v MCES BRI T HER
JCRHBORMHRD D HRT 5O TR, HEx
DILFMEDOEELED MOA (2T 2E#
EERICESE . AERISFMOFERRE
THRT 7T u—FeHRTIHEREE-TE
TW2, WHO, IPCS BLWILSIIE, oW
ST T —FEERHIED B DI,
MOA IZBb S BHEELEZIMTHHA KT
A OB BERE, L, EENREE
BB/ BHIZEHTVD (Sonich-Mullin er al.,
2001; Meek et al., 2003; Boobis et al., 2006;
2008; 2009; TIPCS, 2007),

3.1. MOA Dt b~DAFHOZUHERET D
D DT

IPCS BL WV ILSI ORRFE LT e —FiZk
WT, MOA I3, TEBREIZRERFERE AV =X
LT —FICEMT o, BEIN-EEIC

toxic effects of multiple
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EL2EMFHNCRLER —EDEEFR
(biologically plau'sible sequence of key events
leading to an observed effect supportéd by robust
experimental observations and mechanistic
data) | L EEZE I TV D (Boobis ef al., 2009),
FrE D ERED MOA I3 Bradford-Hill DA
FBARHT (Hill, 1965)I29€ > T, FHLOEE
£ (WOE, Weight of Evidence) % B8 L CT3¥M
S 4% (Sonich-Mullin et al., 2001; EPA, 2005),
& bic, BEEREBEOEITICRT 5 ER
AIRERREB 2 EE (a quantifiable and
critical step in the progression of the toxicologic
effect) L EXINLTWNWDB L&D, ZOTT
B—FIBWTITHERICO - B2 R
HUENH D (Boobis et al, 2009), _EIN

72 MOA IZBIFHEFNEFNOEERHIL, £
hENOAERIGERICIES T, BRKLE
HEELEL LTOREREBBRICBWTEH
fli L7z iruid e 5720y (Julien et al, 2010), X
7o, BEBIOEGELZ SO HEEEOTE
HLHUETH D (Julien et al., 2010),
EREWICIIT D FIERED MOA MHEIES
noH L. b bADSMEOREERTIOZDHD
B (R 3-DZ@EH L. EFEShe MOA
Dt h~DOAFDEZLHEZ MY D, BFHE,
FEROERME. BENRT 24Xy v 70
. e LT RTFHM~DBEDLDIZDONTSH,
R LT HIER LR,

EFRADE A (WOE) (L RERE) NO
MIZH1TDERBR (MOA)E
HLTHOICHEam?

WETET )

YES

(" morosimz
\ EHCEEL

(KENCBS T HEKE M DEIEMEL
& SE, MOADEF~DHMEDE S

r
REEMECFOBOMOAOEEER
HESEMICERTEIN?

A 4

NO

TN\ YES
MOADSMEIE
RUTHEL

EREMEC ORI OREES /- [SRYENBICH
037775 —OERKTEIZETEMOAD
ER~DIMEDRYIEETETELIN ?

( vaommms )

B 3-1. {FFA#F (MA) Ot FADOSEOREERTFOHOEEH (IPCS, 2007)

CORBAZHTEEMIE. TYes] i TNol WThADBRKEESKSIZHST
WaHA BROBUEL DTS OEERDFMICIERL TS, ROERDE

RERIE,

MHDOEEYE WE) Hd MA OE F~DHENRBESINE L ETRT.

HOERORBREKIL, SHMOEENE WE) 5. MAZE MIAMETH I LARY
THAHITRESSL. HLBAFTELEROTERENGE FADAFORY
BHIZDOVWTRRET T CEMNTELRVILERLTN S, RRIOBRKIZESSD
BELRAVFHEREA LEDH, £ MBI HREFRA/FEORNER L L DD

COBREMSTHD.
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3.2. MOA IZBIT2EEFZLRUZOMOE

SLER

BEEFL LI, EBROIBRTAZLOTE

5, FEREORR L 2 51BER T, Th

B &5 MOA DUEDOBERTH S, HxDE

BEEHIT MOA IZBWTHADEETIIH S

2. MOBEBEESR EDRTITER CEE

BEELRIETIEITIEEAE RN,
FMERICBOTBZE SR LM E R

BICEET SR REB TR L, FERE

[CEDIBRBICBITOEEFLAB/IRL . MOA

EHESLTOLENRDH D, EEEHEORFTICE

VWTEE, Bradford-Hill @R RE4RSHT (Hill,

1965) B ENLHMBEENBR LD, X

[E EPA 1%, ZDOREBAMFHES A KT A iz

BT, Hill DHBFELECNL 200 %

JZ Ty 3 (US EPA, 2005),

1) FREE (Strength) : BB IN-RFEIE, xt
BEELEL, MELOENRH DN, £
IEEN? BRETKE Y X7 0BT
FABEDMBIR, A T AREOMOERIZA
K32 6O TIEARNWAREOREIELERD 5
(US EPA, 2005),

2) —E M (Consistency) : BEOXR, S,
W, BLURHICRVRLBEI LT

L7422 (Hill, 1965) ; BE DML L =3Bk

BOTREERAR Y A7 HEMO R Z — 0 BEE
IN2FE. BREROERIINEHIE
%% (USEPA, 2005),

3) ¥R (Specificity) : HRBEFR TR &
&) 13, BRI, EWEICRo CE
BINDM»?HIl X OBRELRFLTE
BRWEIICEEBELTWS ; BFRMELIZ
B—DBERMSE—DOEEE - I135% LM
LTn55e. HREBEORREEREVC
& & IR LTz (Hill, 1965), HAEDH
RCIE. Z< OMEPEBOSAIZERE%
BESH, FEOEENMEROFREIC

Ko THRETAHZENHHALTETNSZ
b, TOEBIEMEZON TV X
VRRERERTEEL LTIEBVEEX
BB, PE- T, RN b%ﬂé%A
HEBEREEET DI, HEENR 29 5B
RTHBARBREZDETHZ LITER S
72\ (US EPA, 2005),

4) BFMAOHER (Temporality) : BE XN /-E
BEEL, ZRORAEEREBICGHREMNCE
ITLTHRET LI ? RAICE T, FER
B, BIESNERTTRMBERE L
TEERITH (Thbh, BRIhEE
SITFERTIE R  REIERORIEICE
179 DD S X R R R OFER TR E
W25, RACBWTENRET S E T
IETEA I L C20EL EOBREIEINH 5 =
Eh, BB SREANL 450
B> TREN ST EERTAILER
HD, TOEETRREBROHEIZBNT
ROEERZEETHS (USEPA, 2005),

5) £ FH)AEL (Biological gradient) : F&
WZOWT, BERUS E 72 r 3R BSOS BER A
ROLNDHEN? ORI, FHE TR
BT —ERHDT RS REE
LEBOALHRMEE (. BEEOBM
> TRENHBR) IREBERE R R
L, XHICRELMEEOMEE (Fl, 28
R OB LI - TREREL) &3
bhvivd, K VEEERIEME 725, UL,
FEEHRICBVTL, BERERISOHEE
ERETERWERBEFEETHDT,
ZEE L RICOBEBEARED bhRWETT
HRBERESET D Z ERFY TiEL2Y
(USEPA, 2005), AERIEDH 5O E2D
MimiE, BEESEREAEEEOHERILD
—HTHD  BEEFRICL-T, 20%OD
R EIIEAECOEEREOEME T
BTEL X O AERSEBRTEERESR L
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FEERANEMT 258, KHEERIIAD TOBRRLEEBIRH D,
EEZbiLD (USEPA,2005), 3.3. EESZABRIGTHE O
6) ZERM: (Plausibility) : EFbh A RE (HE ILSI A FERA [ (ILST Research Foundation) i,
BR) PEMFHICRYTHHIES. BE BE k4 R0 BOFEMFELBIEL, 4 &
BAGRDRERRIC RS DM, (AR EMERNIC T BOEMEROHIWE (BRUT LY,
HTHLOHMIE, ZOBEATOMRII REFE., REEMEDS X ORELEWE)
IFELTLE S (Hill, 1965) ; M p 45 ODHERISZFMHL ., RELEBEREE IR
A=A L EFRTERT —FE1TFD BEEZRETD-OOERMART Fu—F %
OEBRIC—EMRH D & REBROFER BRETLTEY., TOBRFRERE LT, £iE
EHEICRS, UL, A=A 58T HDHLME~DRBN LA ERLEOREBRIC
BT —EZRenhb o T, FREGRE ELBROEEER Y ERMIRANT 570
BLETDEBIZIEA 5720 (US EPA, 2005), DA, BEEFSR ARG O EHHE
7) BE&51% (Coherence) : BRI+ 55— b (KEDREF, Key Event Dose-Response Framework)
HXHENAREE RO, BHEO BERYFLHBNATWS (Julien, et al, 2009),
BARERSLEMFITB O T—RBYICH b iz KEDRF % MOA O#EZICE STy £ ¥
BROTWHBEELERESHARTHZERD BT OMBEOEERELRE, RENOE
ST B7Rvy  HEDER &R OMIR ERERBICWE2BRBOEEES ML,
XY D2 OMOFEIT & - THEE% ETNETNOEEEZORBRINICEELRIF
BELIZEMIToN D TEEsERH 5, L TEHRNZERTD (X 3-2 2R),
L. Wt 72 d Lo
T, RRABREGETIEBHRICIIRL 200

%ﬂﬁﬁﬁ%(l?nitliﬁﬁ)
(US EPA, 2005),

8) MOA KB % RIFTZOMNELL LT, | ERNBEERBRRIR) |
B 4 (Associative Event) 2325 5L 3, ! l T - L — SRoxE
BEFRAEIL, MOA ORICLAORE RS T — |
FRTHEHROE, EHEHTEIEEELROME VERNIEE R BE (Bl R
B FRDDw D=L 725, MOA DR b s (AR EERE. 0. B
BT, HEERIEEERORE~— (ERARETER B RRERR) |
N—DEREERZL, -, HF LD s | ERICEAME. WG, B

REOWBE ) SEEFREHRT HHEM BROGHEES

WE~ORBEZTTHEEL RS, B30 EEERAERSHEOR

- =B = - X 3-2. ﬁ §$ a) -’ﬁﬂrﬁ-
2 %(Dfm“‘f‘z'%’ %@%%Miﬁﬁﬁbi (KEDRF, Key Event Dose-Response
RN, AERIG, ¥R EEEL0FE Framework) (Julien, et a/., 2009)
REORBAOHE I CEEL RIET TTREMD KEDRF IZHIHARED S ML HEEREICE

bBRA RER RS b g, AEBEIURNBRORRICET 3EHE

_ ) BETS, CORTIE. —ROGERE LT
TOLOBRER MOA CBISEMAT  mancian, BRoBRICEEENLE

(Modulating Factor) &£ % b3, ZHK BELUENHEOEEZNEETNS.
FOHE LT, BmEROSAEREGH
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KEDRF Z#EHT5Z L OFEE LT UT
DB STV S (Julian, et al., 2009) :
1) HERISE X O4EYEORBIEOEME % 1
5
2) E MER L RATOBEICET 5 RiEE
2 ERT 5
NAFTELHT—F LEREEDIHAT
x5
34. V=7 a7  BNRBEEN LIfE
RBEFF O A B S FHE
AIRD MOA Dt ~~DSEOZ LT O
OO LZEA L, BRNZEEKEN LT
FFRBAORERIGEMEERT 52 &% H
& LU —7 v a vy PR REOE BES
AFEPFFERT (NIEHS, National Institute of
Environmental Health Sciences)iZ 35\ T 2010
FIA2T BN 2 BICEEEESNE, T2
va y TORMEIZIE. KEOIEFR ORI
BT % Toxicology Excellence of Risk
Assessment (TERA) R EE I H - o7,
IDU—rvay 70N, BEETSS
BOEMFLBEL, BNIEEEZNTS
MOA iZ X » TER T2 B E D HER S

FRAICH T, RRE RS & 5 B

DT Tu—FOBAERFNTHZ L Thote,
BRI, 2ERICBET 385 OMR. &
NEREEZ LTRET 5EMED MOA 25
ENDEEER BIUOIhb0E#%E b
B Y R 7 FHE D 1= 8 o F B b5 A 2 5
TOILOBREERATHEEBELTY
2o B MZBWTRRT 3 HERED MOA
KDL EEFRTHLIARMEREL OND.
ERAZEELN LILBEFREOE LB LV
ZTOMDMERRKIEE R L, 2OHER
JCRHE D RA bz, V—2 Y3 v FTORK
A RIS S EE LT 04 ik
RIS 2o b EEER Y REHI R BT
A MCBEM T, ABRISOMRIZS

WTMOA KLE S HmaBE 4o Lizk
REBWTEDLNTZ, DX REZRHL
B A% AW T e —Fid, mEPIzBT
LHIEREDRBEZL > THI &R Showge
HDOHDEAZERORISICER T3 M
YR DRBRICTHEDO FELRET HE
WWHAHTHDEEZ LN,
T—=RAZT 4 —& LT, TUNLEIKE
ZZK (AHR, Aryl Hydrocarbon Receptor), #
T Fa A& VR F{E/ LI X%
& (CAR/PXR, Constitutive Androstane
Receptor/Pregnane X Receptor)$ & (ML 4%
Y — L HETETE R K o (PPARG,
Peroxisome Proliferator-A ctivated
Receptor-alpha) DiEMEALZ/ LIPS A%
HBRIZLT, UTO—MARERICR 3 5 iR
BErBIHET-DORER TN
1) BEOHENZREEZN LTRET 2 ITIE
BZOWT, BIEATF RS2 MRS
Lo T MOA L EDEEHS HEES,
BLOLEREFERET DN TE 213
ETDICEAPEALTHD 5?2
2) BEOENSEEREZN L TRET FFE
B D MOA i22W\WC, BIEEAF/EERAEY
FRBFRICESE, ZTOZSHEEENLTH
ETDToHEDOHIEEZ & MosMNET S
T EBRETIIARV & EHAE I3 E R
CETETE D13 E+HSICBANEL TS
72 ? MOA DREEZFET 2 121X 7 — & 2
R+ THEHE. BEERT—F Xy o7
(A2
3) T+ T, MOA 2R ET 5 2 LA
AEETHYD, Ot b ~DAEFERRY TH
2HEMOA ILRIT 2 EEHS MEHs,
ZLTERARFIAERSICELTED X
I IRHEERITTH? ZOZREKICONT,
EMFRRBRIG. £, 2oLy
FHT —FEBEVAALEETLRERETS
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DI+ R2T—EWBH B0 ? T —F B3 +453
TRWEE, BERT X v v 73T
M2 BT LD DDERIDT —Z 272
WL T, BERNZAEICE DEENOERIC
BT oBFERMRICESS LIERAERDOE
BOMFIIRDBE LT 74 b B DR
B

CAR/PXR Do3fl& %l L LT, KRtz
ZLUTICHEN T 5,

Tz ) N—EE—LVERELETEHOHOD
EZEWHE . CAR DIFEHELEST L, vV RIZ
FFREEZRAETDHIZ ENMBN TS, CAR
DIEHECITIZY T FEISERL, VF /A
K X ZHEE RXR)E D &%t L THEET
%, CAR-RXR & HIIFFEA: DNA JH& T
LAY REREE L, SARDERHBERZ ST
BHED CAR RIGHEEETREZERT S,
CAR DIEMEALIL, T 22 b B IEEER G
72 TR ALFEME~DREICH T D IRE
B2 BUG & b BER B B,

Tz ) N—EE— VOFEERAICBEET
LDEFEDOT —F et L. MOA ORELIZH

BEREBEEZORIRMNTONZ, 7= /13—
v ¥ —/VORFIEBERAEIC OV T, PXR O
BERTT—EB2hol=Z &b, BEh
CAR 2 NTET A1ERICKR bz, R & 725
FRIZOWT, Hill OFEHE, BB — B,
REIZB T2 —BHEBIUREICRIT2—EH
ERETT A EERTOI,
BREtORER, K33 ILRTEEERZ ST
MOA MHELENTz, ¥v v 7HEA MG
EDORFIZOWTIL, BEFOT—# b1
CAR D MOA IZBITHEERERTHD LDk
RICIZEDL R o T2M, SHDOFRIZE-T
BERFREZREZLTWAIENRENST
BEMERH D L ORMENPRIN, MOA 128D
HZElolz, MOA DHESLIZ+5 72T —
ERHD ., BMRT —F X ¥ v Fidnt
DEENPBOND, BEEFEROMWRDD
DBMT—4 L LT Mev T RE2RAWEE
BRDO BN TR Sz,

INHdD MOA DEEES/ ~— 11—l

- 0T, FEEAEHL, b bTORYMHIZON

TORFPEBmS N (R 3-1),

CAR MOA: Key Events

CAR Over Activation

Altered gene expression Altered epigenetic changes specific
specific to CAR activation to CAR activation
Cyp2b Induction Hypertrophy

Increased cell Decreased
proliferation apoptosis

Clonal expansion

Gap Junction
Communication Inhibition

leading to altered foci

_ Liver Adenomas/Carcinomas

3-3. CARANET HHESREDIERAMEF : EEER (PXR/CAR Case Study Report by Audrey

Vardy, Jillian McEwan)



%£3.1. BEEESR /T—H—OBIZEH5—BEHOTLHEE FTOR L

Jx/)N—E4—)LIZ&k D CAR FEMILD MOA /& LT

BEERR/~—0— v 7 A v b NARE BRE B b
CAR Activation | Yes (in vitro Yes Yes Yes Yes
& in vivo) acknowledge
difference (in
vitro)
Altered gene expression Yes Yes Yes Yes Yes (in vitro)
DNA DNA
Altered DNA | methylation | methylation | Nodata | No data | Possible but no
methylation/  epigenetic altered altered data
changes
Cyp2B induction Yes Yes Yes Yes Yes (in vitro)
Hypertrophy Yes Yeg Yes Yes Yes (in vitro)
No (in vitro)
Increased cell Yes Yes No No (and
proliferation hCAR/hPXR
mice in vivo)
Decreased apoptosis Yes-but Yes No ? No ( in vitro)
mixed
results
Gap junction intercellular Yes Yes No No No ( in vitro)
communication inhibition
Clonal expansion (Foci) Yes Yes No No data | Possible but no
data either way
Tumors Yes — most Yes — No No data No (in vivo)
strains certain
strains

(PXR/CAR Case Study Report by Audrey Vardy, Jillian McEwan & Y)

FENL X7 MOA [Z3-3% | IPCS DFEA
IZE> T, CAR BNET B~ U RIZBITHHF
EERADIERA#FZE MIAMETLZ LD
ZUMERE L, TO/RE, SEOEEE
XU RZBIT D MOA WM T D DIT+5
ThdLDOEENIEDLN, & b~DIFEIZD

WTiX, EMRRBANOZUYEEZTET S
L) REBRER SR TE LN, AL, D
HCIE b - BEMF SR ORICIE T OfF
MICERLRWVWSMELFEELE,
ZDOHFETIE, CAR DNET B~ R
B BFIEERED MOA %t MISMET S

—110—



ZEDOBREENEEMICEESNZZ LM b,
EER R ITC LB ARRISIC T 2 8RE
ERINRDI>T, —F, PPARa 77— AR
2T 4 —ERE LTeAaRS T REIC MOA
D b ~DIMEDZ LR D 7= D DRHE A
FHEAL TR LEERELZEEL LT, 2272
D OFIRT —F DR ENLZ, BEEFRO
P EEL LE h~DOAMEDR Y& et
L7=ns, MEOZEMEEETHITIEEDLR
Mofe, AHR F—RAAETF 4 —& Rt Li=5
ek, EMFE SR 0B E LTIEIIH
THHAZEA L., MOA DEEIZE-T-,
Eafalb, YYBEELEZ320HEMSE
TOEZEHTIZEEL 2o T, FFIZER
D3EDNTHEREEFEITIICIE, T4
LERA LR+ THoT2, LL, DT —
7 ay TIBWTY A7 FHEE, BEEE.
EZE BEEFLOEMFEE - B
LZREFOEMENR—EIIE L, BNEZEEE
It LIZAFRERE R4 D MOA & AERISIZEY
LEEFEOT— 2 EHFL, BRELEZEDE
BEAENEBEZOND, T, EBCEE
BRRFTOEEB LU MOA Ot h~DHME
DEEEEZBRETT 5700 L EEmA L,
MOA (ZE S RERIGTHEZ ED S Z &1
LoT, e T —FEEENY 27 FHEIC
ERWITER T3 Z EORENTENE E W
Z 5, IPCS DRHAITIZ I LI BN SLET
HLEDRBLHY, SBLIOT S o—F
WCETHAIRERIRHDEDOND EB LN
Do

IOU— v a vy T TOFRBNTIL, AV
4—FXy PEBLTAFARETH D
(http://www.tera.org/peer/nuclearreceptor/), % 7=,
SRS TOERNTIL., Bt~ BEIh
HTFETHD,
3.5. ZBEIW

Boobis AR, Cohen SM, Dellarco V, McGregor D,

Meek ME, Vickers C, Willcocks D, Farland W
(2006). IPCS Framework for Analyzing the
Relevance of a Cancer Mode of Action for
Humans. Critical Reviews in Toxicology,
36:781-792.

Boobis AR, Doe JE, Heinrich-Hirsch B, Meek
ME, Munn S, Ruchirawat M, Schlatter J, Seed J,
Vickers C (2008). IPCS Framework for
Analyzing the Relevance for a noncancer Mode
of Action for Humans. Critical Reviews in
toxicology, 38:87-96.

Boobis AR, Datson GP, Preston RJ, Olin SS
(2009). Application of key events analysis to
chemical carcinogens and nohcarcinogens.
Critical Review in Food Science and Nutrition,
49:690-707.

Hill AB (1965). The Environment and Disease:
Association or Causation? Proceedings of the
Royal Society of Medicine (Section on
Occupational Medicine: Meeting January 14™,
1965), 58:295-300.

[PCS (International Program on Chemical Safety)
(2007). Harmonization Project Document No.
4, Part 1: IPCS framework for analyzing the
relevance of a cancer mode of action for
humans and case-studies; Part 2: IPCS
framework for analyzing the relevance of a
no-cancer mode of action for humans

Julien E, Boobis AR, Olin SS, The ILSI Research
Foundation Threshold Working Group (2009).
The key events dose-response framework: A
cross-disciplinary mode-of action based
approach to examining dose-response and
thresholds. Critical Review in Food Science
and Nutrition, 49:682-689.

Sonich-Mullin C, Fielder R, Baetcke K, Dempsey
J, Fenner-Crisp P, Grant D, Hartley M, Knaap A,
Kroese D, Mangelsdorf I, Meek E, Rice IM,

—111—



Younes M (2001). IPCS Conceptual Framework
for Evaluating a Mode of Action for Chemical
Carcinogenesis. Regulatory Toxicology and
Pharmacology, 34:146-152.

U.S. EPA (United State Environmental Protection
Agency) (2005). Guidelines for Carcinogen
Risk Assessment. Risk Assessment Forum,
EPA/630/=-03/001F. Available online at
http://cfpub.epa.gov/ncca/cfm/recordisplay.cfm
?deid=116283.

E. WFFER

1. BRSCHER

Ema M, Ise R, Kato H, Oneda S, Hirose A,
Hirata-Koizumi M, Singh AV, Knudsen TB and
Ihara T. (2010) Fetal malformations and early
embryonic gene expression response in
cynomolgus monkeys maternally exposed to
thalidomide. Reprod Toxicol 29, 49-56.

Hasegawa R, Hirata-Koizumi M, Dourson ML,
Parker A, Sweeney LM, Nishikawa A, Yoshida
M, Ono A and Hirose A. (2010) Proposal of
new uncertainty factor application to derive
tolerable daily intake. Regul Toxicol Pharmacol
58,237-242. |

Hirata-Koizumi, M., Fujii, S., Ono, A., Hirose, A.,

Imai, T., Ogawa, K., Ema, M. and Nishikawa,
A. (2011) Two-generation reproductive
toxicity study of aluminium sulfate in rats.
Reprod Toxicol 31, 219-230.

Kobayashi, K., Sakuratani, Y., Abe, T., Yamazaki,
K., Nishikawa, S., Yamada, J., Hirose, A.,
Kamata, E., Hayashi, M. (2011) Influence of
coefficient of variation in determining
significant difference of quantitative values
obtained from 28-day repeated-dose toxicity
studies in rats. The Journal of Toxicological
Sciences, 36, 63-71.

Matsumoto, M., Fujii, S., Hirose, A., Ema, M.

(2010) Prenatal developmental toxicity of
gavage or feeding doses of
2-sec-butyl-4,6-dinitrophenol in rats. Reprod
Toxcol 29, 292-297.

Wako, K., Kotani, Y., Hirose, A., Doi, T., Hamada,
S. (2010) Effects of preparation methods for
multi-wall carbon nanotube (MWCNT)
suspensions on MWCNT induced rat
pulmonary toxicity. J. Toxicol. Sci. 35,
437-446.

EABEM, AR, HHER, TS
BR, EARITHE, FHEEF, NEH, HE%
—, ILIGIE, JR#BZ. (2010) OECD k%
WEMNEROBE (5B 16 #) —%F 27 H
OECD ®mAEE(LFMEVYFMEH
(2008 A ¥ V). {LEEDREETH 6,
180-188.

IRHERREZ ., mARBW, EATETE. BAEEE,
WAZE, PRIER, PITR, MEERK,
BEFM (2011) F/ <7V 7 ADBIEEES
MIEOERM. FFEME, 131, 195-201.

IEHERAEZ (2010) V¥ 2T MY —F AR
BT DarEa—F 2RV BEEE
THWIZROTR & RE, B ERNELE
EMERTHRE, 128, 27-28.

2EFRFER

Hirata-Koizumi, M., Fujii, S., Ono, A., Hasegawa,
R., Hirose, A., Imai, T., Ogawa, K., Ema, M.
and Nishikawa, A. (2011) Two-generation
reproductive toxicity study of aluminium
sulfate administered via drinking water to rats.
Society of Toxicology 50" Annual Meeting
[Washington, D.C., USA]

Hirose, A. NIHS efforts on nanomaterials health
hazard evaluation and Food Safety
Commission (FSC) survey report of safety
information on nanotechnology application in

Japanese food sector. Workshop on Risk

—112—



Assessment for Nanotechnology-enabled
Food Products [3€[E &EHREMF LT (fera),
KE-3—7., 2010.5.27]

Ono, A., Hirose, A., Hirata-Koizumi, M.,
Matsuno, K., Kawabata, M., Yajima, K.,
Matsuyama, T., Kamata, E., Ema, M.
Gender-related differences of the hepatic
enzyme activities in relation to the toxicity of
benzotriazole ultraviolet absorber in rats, XII
International congress of toxicology
[Barcelona, Spain, 2010.7]

Watanabe, W., Sawamura, R., Shimizu, T., Kono,

K., Hirose, A., KurokaWa, M. Functional

Disorder Of Primary Immunity Responding

To Respiratory Syncytial Virus Infection In

Offspring Mice Exposed Perinatally To

Decabrominated Diphenyl Ether (DBDE).

IUTOX 2010 (XII International Congress of
~ Toxicology) [Barcelona, 2010.7]

LHHE (2010) REDAEHRELE - HRDOY
A 7 FH@IZ BT 5 TTC, ILSI Japan EHEE
PRV UL Y AVFEIZBITS TTC
oHAKE EEREY -7 NERSES

(Be4¥), 2010 12 B9 R)

[LHAZ (2010) BEDV A7 TERAX U b
BT DR TR R, ER AR e
H(ILSI Japan):&dh Y R 7 HFEH S (HE
(NPO {EN  EEREMPHEH S (LSI
Japan)) 2010 £ 11 A 1 H)

IRWIAEZ (2010) N Fv—7 F—XEIZ &
DR KB TIILTIR 770D
UA7E, HF8EREMEET +—T &
R (RAEESRHLSH—A) 2010
11 A 22 8]

IEHEBZ. 1IZLDIT, 8 99 B AAREESR
= VURVU L TRERRAL—T ANRR
e F 2 EBPLELT—| [RETTVER
F, ERE2244 A 27 B

RHERE, /=T U T AOBEEE BX
HELE1I30FEE YRV uL [
v 7 VTN ORLEMEHRIZA T 72 Nano
Tox MFED &AM [Mil=a X va v
L H— 201043 A 30 H]

F. 0B pE

MO HE - B&RW (FELET)

1. BEFmE: ML

2. ERHPRE: 24U L

3. T BEHL

—113—



WREEROFITICET 5 —EX

B
= E S e .
2 7 }I/ = T8 x S—
gxpp | WX7A PV E T 4 |ms| e | T 7D
MR %
Kosaka K., [Perchlorate: NriaguJ. O. |Encyclopedia |Elsevier [Burlington | 2011 |371-
Asami M. |Origin and of 379
and occurrence in Environmental
Kunikane |drinking water Health
S.
HERE
BEE KA WL F A bV F KA BE | R | HEE
THEE, FEE M2y 770 VERAWE [KEBSMES 80 2-11 | 2011
B, WHER, R SEEEPACOBEREMLR
EE LOT NI =7 LRI
B9 % 7
Kageyama K., Development of a model-based |Journal of Water|59(6-7) | 384- | 2010
Takemoto T., control system for membrane Supply, Research 391,
Tadokoro H., filtration process and Technology-
AQUA 2010
Itoh M.
Kubota, R., Tahara, Determination of EDTA in J.Water Environ.| 8(4) |347-353| 2010
M., Shimizy, K., Water Samples by SPE-Gas Technol
Sugimoto N., Chromatography/Mass
Nishimura. Spectrometry
mES 20904F DAKIEIEICE DS KE (T AT T 46(3) |276-279| 2010
EEYEICONT
Shirasaki, N., Estimation of norovirus removal | Water Research 44(5) 1307- | 2010
Matsushita, T., performance in a coagulation- 1316
Matsui, Y., Oshiba, rapid sand filtration process by
A., using recombinant norovirus
VLPs
Ohno, K.
Shirasaki, N., Evaluation of norovirus removal |Water  Science| 61(8) 2027- | 2010
Matsushita, T., performance in a coagulation- and Technology 2034
Matsui, Y., Urasaki, |ceramic microfiltration process
T., Oshiba, A., by using recombinant norovirus
virus-like particles
Ohno, K.

—1156—




Shirasaki, N., Feasibility of in-line coagulation |Journal of Water| 59(8) |[501-511| 2010
Matsushita, T., as a pretreatment for ceramic Supply: Research
Matsui, Y., Kobuke, |microfiltration to remove viruses [and Technology-
M., AQUA
Ohno, K.
FHEH, &)il— [JTA¥ALRT-PCRIEZA |AAKMELEY| 46 |181-189| 2010
BS, BAMRE, BX |k EDs U7 ek
B+, RIUER, R | ARV VVLOBERETE
HEYE, KEEE
BXHTF, GHE |REXKFOZYV 7 MARY Y | BAKOBELEY| 47(1) | 9-18 | 2011
#, RILESE, Bl | v ARIEEBRSE LZRT- | 2256
&7, FREAER, K |LAMPYEED E AL
HER, EEER
Kosaka, K., Fukui, K., | Source of N- Water Sci.| 62(11) | 2550- | 2010
Asami, M., Akiba, |nitrosodimethylamine in river Technol 2557
M. waters of the upper Tone River
basin in Japan
Echigo, S., Itoh, S.,  |Effects of ion-exchange Water Sci. (in
Niwa, A. treatment on bromate formation | Technol. press)
and oxidation efficiency during
ozonation
Phattarapattamawong, |Simultaneous control of bromate |Sci. Eng. 33(2) |136-142| 2011
S., Echigo, S, Itoh, S. |ion and chlorinous odor in
drinking water using advanced
oxidation processes (O3/H202),
Ozone
Tahara, M., Kubota, |Risk assessment of fenthion J. Water and| 8(3) 215—- | 2010
R., Shimizu, X., oxide derivatives in aqueous Environment 221
Sugimoto, N., environment Technology
Nishimura, T.
Tani, K., Matsui, Y., |Sensitivity analysis using a Water  Science| 62(11) | 2579— | 2010
Narita, K., Ohno, K. | diffuse pollution hydrologic and Technology 2589
and Matsushita, T. model to assess factors affecting
pesticide concentrations in river
water
Ohno, K., Ishikawa, |Exposure assessment of metal Water  Science| 62(11) | 2694- | 2010
K., Kurosawa, Y., intakes from drinking water and Technology 2701
Matsui, Y., relative to those from total diet
Matsushita, T., in Japan
Magara, Y.
Ema M., Ise R, Kato, |Fetal malformations and early Reprod Toxicol 29 49-56 | 2010

H., Oneda, S., Hirose,
A, Hirata-Koizumi,
M., Singh, AV,
Knudsen, TB., Ihara,
T.

embryonic gene expression
response in cynomolgus
monkeys maternally exposed to
thalidomide

—116—




Hasegawa, R., Hirata- {Proposal of new uncertainty Regul  Toxicol] 58 237-242| 2010
Koizumi, M., factor application to derive Pharmacol
Dourson, ML., tolerable daily intake
Parker, A., Sweeney,
LM., Nishikawa, A.,
Yoshida, M., Ono, A.,
Hirose, A.
Hirata-Koizumi, M., |Two-generation reproductive Reprod Toxicol 31 219-230| 2011
Fujii, S., Ono, A., toxicity study of aluminium
Hirose, A., Imai, T., |sulfate in rats
Ogawa, K., Ema, M.
and Nishikawa, A.
Kobayashi, K., Influence of coefficient of The Journal of| 36 63-71 | 2011
Sakuratani, Y., Abe, |variation in determining Toxicological
T., Yamazaki, K., significant difference of Sciences
Nishikawa, S., quantitative values obtained
Yamada, J., Hirose, from 28-day repeated-dose
A., Kamata, E., toxicity studies in rats
Hayashi, M.
Matsumoto, M., Fujii, |Prenatal developmental toxicity |Reprod Toxcol 29 292— | 2010
S., Hirose, A., Ema, | of gavage or feeding doses of 2- ' 297
M. sec-butyl-4, 6-dinitrophenol in
rats
Wako, K., Kotani, Y., |Effects of preparation methods |J. Toxicol. Sci. 35 437-446| 2010
Hirose, A., Doi, T., for multi-wall carbon nanotube
Hamada, S. (MWCNT) suspensions on
MWCNT induced rat pulmonary
toxicity :
BEEM, RAER |OECDILEWE xR DB {LEEDREE| 6 180-188| 2010
F, EHER, FH |(Fl168) —FH27EOECDELE | B
B—ER, BEAFE, |(EELCEDENPESE
HEET, INEFH, |(2008FA4F )
BHR—, ILBE,
IR¥EA
LR, MAE |/ T U T AOBEREN | Rk 131 [195-201| 2011
e, BEAETS, BE ROEEM
FEE, RARFEH, b
BRIBR, HILK, +#
FEE, ETEM
LR L ¥aF M) =P A A |(EXEELBM 128 27-28 | 2010
Bsarvva—2 AW |BEEFETRE
HWEEETR  FROBR
CRE
/N ) KPZRIFBAYroRE |[{LFREEE 592) | 74-77 | 2011
B {EEk KiEKE AV 2L &S 59(2) | 78-81 | 2011
ERETR AEEICE S KERERERIE | RREEFME | S0 374375 2010
I DOWT O

—117—




Ohno, K., Matsui, Y., |NF membrane fouling by Desalination 254(1-3)| 17-22 | 2010
Itoh, M., Oguchi, Y., |aluminum and iron coagulant
Kondo, T., Konno, Y., |residuals after coagulation-MF
Matsushita, T. and pretreatment
Magara, Y.
Matsui, Y., Nakano, |Geosmin and 2- Water  Science| 62(11) | 2664- | 2010
Y., Ando, N,, Sasaki, |methylisoborneol adsorption on {and Technology 2668
H., Ohno, K. and super-powdered activated carbon
Matsushita, T. in the presence of natural organic
matter
Ando, N., Matsui, Y., |Comparison of natural organic | Water Research 44(14) | 4127- | 2010
Kurotobi, R., Nakano, |matter adsorption capacities of 4136

Y., Matsushita, T. and
Ohno, K.

super-powdered activated carbon

and powdered activated carbon

—118—




WFFERR OTIITH - Kkl



#30% H3F (% 918 B) X & W & K Fr23. 3
% X
A8y V7T Ve HWEEEEE PAC DEEOKRENE
EO7IVI = AOBRSEHIZET %2 E
= T T g B‘E =
E 7 RBEER R E 7 PR R RS }
KB T ZRL KB TR mﬁa E2E
[ EI‘ 7 BR N H: fE Z
57 B R T30 b iE R E R TR
ﬁAéﬁl%ﬂﬁﬁW KR AT LB

EE  HEEEPAC (EEETZY%) 2HRVWBE0EECRERLTNVIZY AOBIRIZOVT,
BRETB-FBRVCEFAETOCAEETAM Ty VTS5 MERHWT, HERE PAC (BEEES1%)

& - B L 7,

FEEE PAC I, BELB 7O A IZBIT2EEORERIZFERE PAC LR%T

HoTH, BFRONHAREBEDHEEASEERDS AL, /2, BIEEEPACOFERIC L -

T, LBOKPIRE T HBBET VI =T AREVER SN2 & T, BRRLEAFOT I

/PN

EERE Nz, HFBOELKEPEEEDEE~DOEELRENTH o722 26, BIEEE PAC
BREBEETVIZYAOERICEGTHL 2 Lishhol,

F—7—F RTINS

b, BEE MOy TS, BETNVIZY A, BE

S ¥ 18 B EEH (050305). SUu#iFE (050503). MEE{FE (050508). ALEE—# (120701)

1. JEUBHIC

BE. TV ARGEH (HEB7TLVI=Y
ARUTEVIEAT VI =T A I PAC) 13, HE®D
BRI BT 2 BREFFEHEDCNBI L S0
TWa Y, 22 T%H PAC i3 pH OBISE A
ClkhERL, ERFEHEOHR E LD T
BV, LBLEDS, TIVI = ARBRERNE
KPCERELHE, ABEPEL2HETFH 5
LIZMAT, ZVIZTARTAINAT—IRD
FROBEWEH BV b, FH214E4L AIC
BKEEEEEREHBICT VI =Y ARV ZD
L&Y (0.1mg/L) 2NBME N B %L, BKFI
BRETATNVIZT AOEBIALTRKD S Tw
5%, FO—FT, HE, BEOEBEECLILE
KO pH LR FKDEHE % & DFEAKER
e, ZUTMNARY IV AEWETEREMRAE
PR e LT OFBKOEEESHEPEKERIC
BULBEOREERZEOBE,L, 2RBORE
AZEALTREEEdd5, 20X RBAIC
B, 7=y A0KEEEBEMO. Img/L %

ERTAZELEBETHLLTIEERDLDHLY,
Dz, REBEREFOEROTEELEDT
ﬁ%?ws*vbﬁﬁommloﬁﬁT&ﬁu
DVTREZIT) 2 e RDLNT WA
REBEHOBEHFOVELOLE LT, aw%*&
WESHBTPEASELRY LY HEEEHR
(PSI) »ETBN 5, PSLICX YR shi-70y
73, TVIZARBER L VEEITKE L,
LERICENRTBY Y, TO-0BHEOBREES
BRI EFHONTWAY, 7, PSI X W
BEDEREETIIKFEOEEMR EICHEND S
HBELHDHY, LaL, PSIIZPAC LRBEDIL
BKBEZBA-OICIT L DIRBERBENNE
LN GTEZEORELESLEL LS
BENHE, T, EFICBIT A ERAERIS R
WIRIICH B Y,
CDEI)EEZROR, BET VI =T LADRR
rEHBIC, BEEAHIO% I TED - EEEE
PAC BRAMEENS?, CNFTOVY—F AL
NWIZBIT BRI TR, ERE PAC L FI—4&H4

(2)



Ny v T VER
WIZWA

$£80% %35 (% 918 7) BRERRUT

WiEiE

T, BERCEBEORERIIFMELETHY, &
BYVIoy ABEIIEVWERERESATY
250, L L, BROBFBLEFEY &7
VAT LAEHRTORFTIEIN TRV, F2TK
MHETIE, BEEEPACOFRLEKRY AT L
EHRTHOT 2720, SFEFAY AT L (BEiL
W-FE) RUEF&EA724 (URE) 2K
TAHENATY PAF—VOEBREBLYHVWT, &
B R ORERK PAC L R—4&MBicC, BEOKR
EBRRTIVI =T AORBEBIZOVTREI 21T -
A

[#¢EEPACR])

A

pHFEA

AFV (L)

EIREEPACR] |

HET K JFUKFRH

&1

-1

BESRA (FEXBIPAC)

BEEA (BIREEEPAC)

EEE PAC DBED
DFRE BT 2 5 ok, . LM, B3
2. EBAHE
2.1 MOy PRS- ILEREBOBELE

g

EE T, BV REEHRREREKETEEA O
A0y AT —NVEKERTT ¥ b ERWTER
Lizo EBR7 IV Mok 70—%2E-11ZR L,
BTOLADEL AL BELG 2 R-11CTT .
EREBENEE*BHE-1~2I277,

EERT 5 ¥ MIRE—AARD 2 Bk o S,
K4 1315m/ H OB EHT 5. —H DR
IIZRER & UTEERES % OERE PAC 24

WiFiE-1 SLERK

iFiE-2 suEK

B sk

BiFE-1 ALK

WIFE-2 BN

L

Wil |— Ak

EERT7O—

FEREE O F oAtk & EamEH

AL E 24 B

F 2 EE g

L I

HEHEE 1 0.055m’

B[ © 5. 5min, 44K pHT.0
G1& : 450s*

R © 33. 8min

70y 7 A

FHEE :0.338m’

GT {E : 24,000

it ® &

TEmEsER
EHEE : 0.900m’

M | 90min

#iF &

1R#EH 7 )RR

B 2B TER

BBE :60cm. A%HE:0.6mm,

HERMLEUT

FEERE | 120m/H
HBERGEE [ 24BFH (ERQD) LR
48EEH (£E80OQ)

BB iF 8

BeBtE o — A8
SESFE:150,0

AIESX UF B,
00,

BEIFBER | 2. 5m®

JE{F8 Flux © 1. 8m®/m*/ H
EBLHR . 2 BFEHR
SRR . 1809 (EFk14)

(3)



%80% 3% (% 918 &) x & W

Fri23. 3

FE-1 EMREERFZER

BKRERT 7 v BEILRE

FE-2 EVREERRZR
BKERT 7 v MNP EE

AL (BERE PACSR), M5 DRMICITERER &

LTHREETYOBEEE PACEFERALL: (B

WHEE PACR). &4 DRKIT, B L&
RICEAE, P EE, EIFARETERI N, It
BKIZESIPEE 2 B R VIRFARENTIE S5
7u—t o Twh, EREKIE, BEVZRREERE

BEBREADOERIFF»HBUK L 72 TKRIZ, BED

#3520, 000 OBEBRE S )~ (FGHEER) K%
Fa—¥EYFRTTHRML, BEEZRELD
DRER L7z, BEH L pH REH (Bilk) 13,
JFOKFASAE D b RERFENER T 2 BEENTHE
AL7. BERIZ, FRETICEREZDE TE
A1,

B pH 13, FHERE LTERBLAZYY—T
AMZEBEBKBERVUERET VI =T LRE
DWERPHBIEL SN pHT & L, BEREMNE
WD pHEHZ & ) pH6.9~pH7.1T7 1 — F)\v
7 BEHIE L 72,

BHEEEL, FREBRLLTEBLEYy—T
A MZBWT, BERELZE(LSETY LEKE
BIZREGERSE L kdozl b, BEH
IZHERE PAC T VB AICBIIAINETO
BEERD O SLEBRBEEE 126pm (G fEL50) .
R EEEES. 6rpm (G fE12) L&E L7z

B LS COMEKEIZL0.0L/min & L7z,
BHEOBEED» OROI-HEREEIT, BERMMEIX
5.54F 70y 7 FEEAEIX345 . TLEAEIX9055 L
otz BRELELEK (REK) . KX 7IC
LV BETOLATHLHBIFRT T LA RVEFR
B\ ANEKL T,

R 2 H0EE L 7P A 0BT,
F—& L7zo WiFEEEII RN LIFEEETH
5120m/H & L., STEERRIZ24RH & L7z, BF
BOMHRFEI, BREE (3308) +FAKBEE
(7085) +k¥e¥e (400%0) & L7z,

JEIF R 3. S E S FE150, 000D FEER & v
U—ABUFE% AT, E{F# Flux #1.8m%/
m/HDEBIFBFRTEE L, EOoWEEE
IZ2WTIE, 1795 DiF BikFHER O%. 150
BT o 720 WIEERED Flux 138. 6 m*/m’/H T,
KEIEFEEET M) T AEOEBIFML Lo 72,

2.2 EEREH

BEABEIX, S, 30ERU0ELHEEL.

BEFIEARIT, FRERE LTEBLY v—
7 A MIBIT 5 EBKEEORERKTERFOIL
BOKBEPOBFEL T, REFEXKEENSERT
30D Tid36mg/L., 3008 D54 Tid36mg/L
LT2mg/L & L7, BEFBY AT L RUEFA
VAT b FNFNOREFKBE TUREE O,
At EREE L7 (DT, EBREOLT5),
REFKBEEDEHFICB VTR, BERIE
AF36mg/L T 6 BrfEin L7o%. BEHIEAE
72mg/L T8¢ EER L 70

F0H., Ekm 7Oy 7 DX — 5 BAE U
BEofnflE. TECEREROBIRG MR

(4)



