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1 AEHTE (NMERR)

XU ®iz

7= O NERIZEE T DA EETAG OB S A R D 72D FEME S 4L, 2010 FFEICAR
SNTAZ ) —=V TFHIZEBNT, AEMEY TR 12 (BRFEMT TR 2, BRAUES F
R2), BFEITA (2] LRSI Z Enn, BEE TH) SHESH, 7=V 1% 2011
E(1&%&94H15*ﬁ%ﬂﬁ%%%f(ﬁb%%ﬂ)’# E STz, A EMEFAN 10
B HELNEAAT T O R AW E 2, K0 MG & UCHEMRMN 0 2 FEES 52 &
éf ol
EPNA O MRS X DR ORMBEES L O LW R Z2HAE L, 2RI -8k %2 H
WCT =Y O EWMNZ SN L-, B LW RoREEREIC O W, AEEEROQ
FER L E 22— ThCEEEBEOFMEED 5 b, &b D Th > 72 EU-RAR DIERET
HD 2004 FEEFAE L, ZTIhD 24EWD . 2002 FED 2018 4 3 HBIEE TICAR ST
BEEBRORBROBEEZITV, BRRICET BRI ZAWTT =V v of FEMWFHN 2 ki
L7z,

1-1 FEMHFEICET 2ENNOFE

AFTEEHROI B, BT — X OWUFEN L B2 —I2 X2 BRI A £ S vz b
B UWEEE L, EEEHEE TIE WHO EBRS AFZERER JARCIC L D E /75 7 (1987).
WEAMEES T X BRIEA /MR (CEPA)IZ X % Follow-up Report in a PSL substance for
Aniline (2011), [E N TIIMMSZE N RS M EMT SR (NITE)C L2 HEFE oW Y 2
7 §HliE No. 63 7=V ] (2007) CThH -7,

—

-1-1 ERDSATZE

E N/ O TSR X 2 FEFR DS A B E SR, B R Tl . W AR Tl
Mg (GRMER) K OVEgEIC k3 2B ESWTiThbivz,

(1)#&n

R DIEFEN A EIZ DN TERIFHIZ1T > TWe DX, TR 11 ICRThFXER
BB MRS (CEPA), FRMIME S (ECB). NITE ® 3 BB Th o7, VI OBBICH N
T, KEALZ TEZFEMENIZEFT (Chemical Industry Institute of Toxicology, CIIT)  (1982) T &
L7 =V BB O T v b E W 104 BRI R GRBRE F— X 27 1R LT\,
WTHOFHIIZB N TS, KRR TR OO REHEH CRONTZMEIZB T 5 ~FY
FU UM, B E, D oM ARILIZ, LOAEL % 7 & 5 & 7.2 mg/kg bw/day (7 =V >
FAMJRAE) LofIWT L, M — HIEHUE (Tolerable Daily Intake, TDI) D% (CEPA) & %\ M
ZRfE~—3 (Margin of Safety, MOS & 7= (% Margin of Exposure, MOE)D % 1| (ECB }2 U'NITE)
EZATo 70,

O FH I THWLNT-AEM Y T 2 KO D EEOEFEMEFERIT 2 3 (D fH: 0.007

I@MﬂW@W\%iﬁﬁz<m%%%ﬁﬁ@77xn\%ﬂ ﬁ2(mm&&HWB2
(1986); EU:3) Th o7, AR ETMED 7 7 AR D EIZRE SN TR0,

1



o Ol A 0N

% 1-1 7oULOROEROERNA LT ZENI O 2B T

354 L7 — T RRA Vb NOAEL X1 A A i
LOAEL 1

B S AEBRE | Ty b 1048 | MO ~F Y7 | &0 LOAEL : 7.2 | TDI : 0.00144 | UF5,000 (ffiz
B R A | IREER 5B Uik, BishE | mg/kg bw/day mg/kg bw/day | 10 . FE [ 7%=
(CEPA) (7 =V ¥ | T, 2 -1 10, LOAEL f#
1994 #) 10, BRE®
CIIT. 1982 I D
FEMLIC X B R

e ZME 5)

RN AL T dh | F v b 104 JAM | Mg o ~F 2 7 | &1 LOAEL : MOS &

JA (ECB) EU | JRfH#& 535 Uik, #ishE | 7 mg/kg bw/day
U A7 3 | (7 =Y | T, 5 -l
# (EU Risk | #)

Assessment CIIT. 1982

Report, EU-

RAR)

2004

() BEHEE | 7> b 104 B | Mg O~ T 7 | 810 LOAEL : MOE i 1}

filf 452 #fF B A% | IRET I 53R U k. BESE | 7 mg/kg bw/day
g (NITE) | (7 =V v %l | T, 9 -
2007 #)

CIIT. 1982

L 7= A LR TRT,

(2) WA

e NRRIE DIEFE N /B OV TCEBIFHEI 24T > TW =D, TFE 12 1R T KEREE
7T (EPA)M O NITE @ 2 #BATH - 7=,

&1-2 FZIVUOBRABRBOFERENLAREICEETIEANOFEEBHFEH

3] s —% | = KK NOAEL X% FEATAE i

VAN LOAEL %
KERER |7 v PRE|A F~F|O ®A RfC : RfC 1ZW A NOAEL 19 mg/m?
T (US| AZEZER|Z 7 v | NOAEL : 1x103mg/m® | % B CHE L
EPA)/ A | B AN, 5 ppm (19 NOAEL 3.4 mg/m3 X v %
U 27 g ~F 7 o | mg/md) UF 3,000 (@it b b g [
VAT A|@D 20268 | B ~T DORFE 10, & @ ofEE
(Integrated | 1 3y | | ¢ k7 U w | @QFA 10, #EEMEREROMH 10,
Risk . koA, | LOAEL : )72 /B HERRER O K 0 3)
Infirmation | "FRIVE S FD | gig x| 17 ppm (64.7
System, Oberst et al. | E&EHIN | mg/m?d)

IRIS). 1990 | 1956

©@2 @M%
A) 1 H 6K
M, ®s5H)
Du Pont de

Nemours.
1982
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el e el o o e
N o Ul WN RO

() & |7 oy b RE | MR o i %A LOAEL : MOE &

FEAMELAT AR | A & B3| K. ~F P17 ppm (L HE

AEHEAE B 7 U ¥ U i : 65.8 mg/m3,

(NITE) EPA. 1981 . RS E RO A 87

WY 27 [iimca mg/kg bw/day)

FEAm

2007

FEER A FFARIREE : 1 | AR BRI AR IET 5 2

= HRE ppm (3.8 L EED, BRI T

B D s mg/m3) (F& LZHMCYUHAREEZ 1

(2017 4E ) ) ppm & L7= ((REHMA
1998),

K [ PE A TLV-TWA : Bl : A P~FEZBEY LA

M FES 2 ppm (7.6 IV EIEF D 1.5%LL T I

(ACGIH) mg/md) Lo B FE L & DBl

2015) 25, TLV-TWA fE% 2 ppm
WCRRE L7 (RFEFH 2001,
2004),

KA H5E MAK value : [ fEH A T45 mg BT =V B

=B = 2 ppm (7.7 B OERIICE D A baT s

(DFG) 2017 mg/m3) BB E O HIEE R 2 £ S
BETHDL, ZHEIVEDIZ
F.CT, MAKvalue % 2 ppm (8
mg/md) & 3% E L K8 B il &
WTHZENEELWE L
(DFGOT vol. 17 (1994)), 2015
FEOFMTIE, Zo@EIcHES
Witk b ~ORBERBRE EM
L. BAT (biological tolerance
value) fifl & O BLW(biologischer
Leitwert) fE % A L7 (Bolt
etal., 2017),

K[EEPA Tk, BEHMENEWNLOOREHENL EHERT FARA VM2 52 &
MWTET v MW 2 HEEW A Z#ZRER (Du Pont de Nemours & Co., 1982) @ LOAEL
17ppm ##ZE L2 LT, v b, U A, ATy bEHAWVWE 1 AEICE ABREWE LD

720N 20~26 3F [EW% N

L 72(U.S. EPA, 1993),

NITE (%, >K[E EPA 73 1981 123 L7- SD 7 » b 2 HMW AT (Ei)

5L AR (Oberst et al., 1956) ™ NOAEL 5 ppm (2 if 19 mg/m?) % 2/

R (R

R TAFEART, RERLMSE)5 Du Pont de Nemours. 1982 & [/l —F — % L HEHI S 5) TR
SN MIROIER, ~EVT Y L. B MUk 2 f5IE & L7z LOAEL fif 17 ppm (#2 5
fiEl : 65.8 mg/m3) X V15 57 L AE 8.7 mg/kg bw/day (= 65.8 mg/mé x 0.26 m®/ H FEI & x
6 FFftl/24 W x5 H/7 H x 1.0 (WUIX#)/0.35 kg bw) % MOE & HIZH 7z,

EU (X, NITE & [A U< KE EPA(198)IC L5 SD 7 v b d 2 BRI AZGE (55

AR D

RELo, BEOEKR, ~EUF Y oihE, BishEnTEE R L LT, ARBO LOAEL 5%
17 ppm (HAFAE : 65.8 mg/m3) & L7273, MOS OB HIZIF#E 0 LOAEL [EAE HW =72, 2D
W A LOAEL fil % F¥AMifE 5 2 5 A L 72 2> 72 (EU RAR, 2004),
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1-1-2 RHLAEE
(1) FE75 A4y s
TS X D RN AMEDEE (E 1-3) K OVEMEFEHHOMEEZ LI FICE & T,

£1-3 FIVODENAMSE

HE B4 11 s Sy

[ BR 23 A BF 52 £% B

X <N AUME T Ok 7
IARC (1982, 1987) 3 B MTHTDEDAMICON TG TE RN

BELLE MERAEME, B TORIAMEO 57
U.S. EPA/IRIS (1988) B2 RERLDS B D | Dy SEERIIE D ARty AR, EET
— X NI NE

v F~OBEMIIARPTH D03, EERED TIEN AMED

ACGIH (2004) A3 Y
EU RAR 3 FEAMED BB T D IREM R FELN B D
EU CLP Carc. 2 MZxtd 2 RN AN DN D2 WE

[E RSN AFZEREBS JARC)EZ., 7=V Dt R TORBAMEIZDOWN T, 1949 H~1961 4E(Z
BEMETE 23 Ao D3 E S Tz 6 1 O TBCEFR TR D2 il s R 2 JRIZFHM U7, BRI S & L7y
AT, 7=V CERICRE SN RGN R T =0 L OREMEN R ST
WD HDDIEMNAZFHERT HAREMERGESNTE LT, B h~DFEBAMEICE L T
Z T HIIEEHLA AR+ THH E LT, Z—F 3(k MTHTHREDAMEICOWTIESNET
%ﬁw%g)u“%bto —J5. BRI, US EPA 23 7V —7 B2, K[E ¥ AEFME
&% (ACGIH) 78 A3, EURAR 347 3V —3 L L TR D bk TOFRNAMEDFELIT
R+ ThHLN, B TORNAMNEZFFT L7 2R 2MELFHIL TWD, £, K
JNAESE4 8 T (European Chemicals Agency, ECHA)® CLP 7738 ({b=d 0%, Fon, B2
B4 % HHI Regulation on Clasification, Labelling and Packaging of substances and mixtures) TIlX
7 =V % Carc.2 2% &1L TV %  (https://echa.europa.eu/information-on-chemicals/cl-
inventory-database/-/discli/details/115877),

(2)#0

ER R R T K DR DR IEIC K DN ANMED E &GO E % DL FIZRT, AEMEFN
BB HIZKE EPA & ECB 23T T\ 5, EBREMIZKIT 2N AMEORHMIIZT X TREO
BREIZE DD THY , MARK TORMITITOI TR,
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R 1-4 7o) OROZBOENACEICEI SHEE KT

1 L7 —» Ty REA Vb FEAME - B 7 1 1050 Y 22
%1
u.s. v b 104 8 | IR COMMERN | BFE Y X7 OMIELEREE T VIZ | 1.75x10°°
EPA/IRIS TR AH A BR JE. B RAE B | X 25ME» D HEH, mg/kg bw/day
FEEPN R, M PIRE | .
1988 CIIT. 1982 DA N SF: (#0 SF & v
i)
5.7 x 10-% (mg/kg bw/day)*
UR (8K FHK) -
1.6 x 107 (pg/L)
fESEHR4E Y 2 7 104, 10° . 10812
MM+ 2 AKPREZXEREN
600. 60. 6 pg/L
ECB Sk 104 M | BT o ey | 120 =46 malkg b""/da}’ 1.84 x 1073
TR AT R W R AN, 4 | (72 molkglday Be5BEC OB L | mg/kg bw/day
2004 TSN . L e | 3 39%70 6 72X 25/39 1 LV FiH,
CIIT. 1982 DI MOE % HH{ & 7= ¥ 0 3T, ) (T25 £ 0 Fit)
ICH-M7 Sk 104 i | Mo R EpEss | EUE PDE 720 pg/day UF10,000 » L
(R1) Step 4 | RN <
(2017)
CIIT. 1982 TDI=0.0072
mg/kg bw/day

X1 AEBEICBONTEHLEZLD

® U.S. EPA Integrated Risk Information System (IRIS) (1988)
U.S. EPA IRIS 1X, K[E{bS: T MW7 (Chemical Industry Institute of Toxicology,

CIT.

1982)73 FE i L7277 v M7 =V HEReE %4 0, 200, 600, 2,000 ppm O & T 104

WD (REE) #5 L-RBRICE S & B CoOMMERNE, HIE M, iR E & OV
BREORERDOEFH N OE LT3 ESE (0/64, 0/90, 1/90, 31/90) ZiEfE L LT,
FlU A7 OMIELEREET VICEAMFICL VRO A —7 7 7 7 % — (SF)5.7x10°

(mg/kg bw/day)t, SKAK==> hU 227 (UR)1.6x107 (ng/L) 2% H L7=, FIZHEEZ
BV A7 LoyL 104, 10°, 100 1ZH S 3 D B R 4 & 2600, 60, 6 g/l &R L

7"4
—o

EU Risk Assessment Report (EU RAR) (2004)

ECB (ML 7M7) 1%, CITA98IC L2 T » Mo T =V il 4 104 @& 0
(REF) &5 L7ziBRizIB W T, o m M ERE (100 mg/kg bw/day) Mg o i /& P i & Fi
BRERAERNAEEICEALZZ EROINCIA978)IC L 5T v M7 =V HfetE % 103
HEFRE D (REE) &5 L2ERT, B G5H THIRICR T 2 Mg REORAEREN, &
FH SR C MRS S OML O (R ZEN R E C ORRHERNIE R O3 BB D WIE DR ARG EIC L5
L, ffCHAEEITRWVWSOD EFMEANALNTZZ D, T=U L7 v MTEDIA
MEZ R LG LT,
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b MZBI L Tixk Ward etal., 1991. O #75 % 5 2p NIOSH OEFHELZSIHL, 7=U &

D L FEWE BT LT BE CHEMRADORIERN LA L2 b7 =0 v DR

HEREEDNDI OO, 7T=U UBRERENAORKYE LMK+ LTt L

72o £/, ECBIX., 7=V NI v bt b FTHRILE YIRS =D, HHDDH %
BT VAIZBNTE hTOHLIRREDRKENBALY A7 RN THZ LILTERVD, B

FCOF—ZNRPOENT-EDTHDHT2D, B N TOIRNAMED Y 27 ORA&H) 72 381X

RARETH D LA L TV D,

U EXY | ECB X, BRAMEDZIRIZET 5 EU OREAEITHEV, 7 = U IFB A

DOAT Y =3 (b "ERAMEOKEES & ZITWE). £RT R4 BN ANMED B
T HIREM GRS D) EoFE LT,

EU RAR IZBIT 2 RN AMIZET 2 E &I TlX. 7 v MZBIT 2 MIEEL O ARNE
T25 #%H L. MOE &#3&EH L7-,

@ £ >k EU EEH G HHIFIfMERESE ICHIC X2 3 A1 F7 42 HEENENAY A7

AR T D 72O OEFE LT DNA SOSHE (ZBREMH) Aok &R T4 KT A
> fifiiE ICH-M7 (R1) Step 4 (2017)

ICH 7% 2015 4RI2AF Lz NEERREN A A7 Z2KT 2 72O O EIK G DNA K&
P (B RFM) RO L VER ] A4 R4 OffiEE L TARIN TV D ARHE
FHULTF, ICHM7 RI))IE, EEGFEETCISEH I, ZREEVESHENAME CH S
LB ENTHWD —HOIEHEIZHOWT, ICH M7 HA K7 A4 v TRENTALE YR
PR EZ R DR A Z B9 2 BRI TIER S L7z, 20T, 5o invitro & Y invivo
BIREERBR T CThH o7 2 D, BEMNICEGEERSAWE L L TEZ LT
27 =V UNEFDO—DL LTHET b, BRFMEROFED AN NI AT (Mode
of Action) Z #Fii L 7= - C, # % 1 H## & (Permissible daily exposure, PDE) 733K H 17,

ICHM7 (R1)TlX, BN AMEIZ DOV T, CHT (1982) % UK [E[E S 23 AMFFEHT (National
Cancer Institute, NCI) (1978)(Z1 2. Hagiwara ©(1980)D#i45 (BN ANMENFRD S/ o
727 v b~O 80 HRHREE & H53ER) ZHWTRME L7z, 72, 7=V OEN AT ~D
BIREMEOBEGIZOWTIEH, 7=V U ENR A FAEa BV MEL RN ZEEL, %
D RAC 2 ARMERDIE M TTHED . IMETERL D MR 22 T8 AN & 72 2 AIReME DS & 5 73,
INETERKDN T v R &~ T RO BT b DD FEH AMERER TIIMEIELS X7 » h DA
IR BV, = T AZITRO N2 &b, BimlEixT =0 v OB AT O
HEERER TRV BB LTV D, 2 ORSAMFITBE T 2 I & OV s AE 5 o H &5
JIERFERIE CTH D Z &5, ICHMT (R1)TiE, CIHT (1982)D 2 D Z v ki3 AJFPERER
MO T—2 A0, HIEHETH D 7.2 mg/kg bw/day #FEH AMED NOAEL & L, K
H 50 kg KL OVZEfRE 500 (7> Fovb e b5, HABOIES & 10, EEZRENE 10)
%Z VN CAJE PDE % 720 pg/day & FH L7=,

(3) |A
WA ZEERE DFED AMEIZ SN TR, EMERFHEIZ TP TS b0D, BED L ZAERD

FHE 21T o 2RISR IS R . An—TF Ty s X — 2=y hU A7 VSD % OhEILE
Y AWAY oY
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1-1-3 EBADMERICE HRFIESF

EWNA O —MEREE, FHEERBEFITR T 5 RKCKDEEMEE, FEEHE, B 5B o L2
fEHICONWT, FTOEI5ICE LD,

£ 1-5 PO OEARDMESICL S FHIE

SERSEN AL
o i REEERE - RE I LTV
KETG YR 1ETE -
HERKIGRME (PEREFES IREHRO 11)
KB G ERG 1k PERIEAE - BREI N TV
KB A AKEHAE  HEI N TV
55 {8 22 A AR T EHRE . RERTE

o e g AN
HX@%@TE%K gq:g{)i%};ﬂ—.

3
(2017 42) 1 ppm (3.8 mg/m?3)

K[E ACGIH (2015 4F) | TLV-TWA: 2 ppm (7.6 mg/md)

1-2 — st

T=U o0 KO AZREIC LD E R E

PSR IY b FROEMIE HICT =V U RFTEIC
X ARA MA~ET o R KON D TR

{152 (ilﬁmli;k)\ H*Hj&%) Tﬁ)ofgo

mﬁm

.2
(ifn

1-2-1 £0
(1) E®

KEROBREICL 5T =0 Db b ~DEEIZ S\ TIL, Jenkins 512 X 2 K EBR ORI
(197203 5, KREBRTIZ, RT7T 47 20 N (FEHp 2245 5%, BPE: 17 AL LtE:3 N) %
RRIZT =V 5, 15, 25 mg AOHEEZ & 43 AEGETROKEG L, Bz, Z20F0 13
NITH %235, 45, 55 X% 65 mg/ N EA Rk O G Lz (b B OFEMILi#E 7z
U)o TDOREE. Smg/ NIERGHFDOMEIZIE L 25mg/ ALLETA AT Z 1 B OEMNA I,
MO E—271% 4 BEREILAN (65 mg/ AT 2 FFRIZIC 16.1%) TH-o721F 0, &5 24 Wi
(30 L7 M Tl 45, 65mg/ A CTIIEE U L E L OEORMAAL bNTZ, T->TE hD
KEZ 60 kg LIETDHE, A PANEZ U OEREFIELE L-ARBRO NOAEL 1T 15
mg/ A\ (0.25 mg/kg bw/H) Th - 72,

(2) ZREW

TV roERAORE LEREREEERBRD I L, F—2ZF oML L THRENLER
BRI, H T FEREE MY (CEPA), EU, NITE A% — 2 %5 ¢ £ L7 CIIT (1982)
DF v k104 BHREEEHRGRBR THo7-, ARBOMELZ LI TICRT,

7
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MEME CD-F = > (1 B 130 DL/REME) (7 = U »Hglgt 0. 10, 30, 100 mg/kg bw/day (7
=Y 0, 7, 22, 72mg/kg bw/H (ZFH4) % 104 HEEIREFE G L7fE R, MRFOMRAEIC
F\TIE 10 mg/kg bw/day LA b TRERARIMER & O MCV O HIIN, ARIMEKEK, ~E 2/ m B,
~~ h7 Uy MEDHEA, 30 mg/kg bw/day LI ETHLF A F~F 7w B OHAN, 100 mg/kg
bw/day T/ A > /IME K Y MCH OO bivie (HEREIZ DWW TR L) . £D
L OMA 2T, 10 mg/kg bw/day LA EC 52 3 B LLBRIC RO ~E 2T U Uik E KO
BeoM T, 30 mg/kg bw/day LA b TR E B O HI N OWRIC 381F B BEsh & i T e, 100
mg/kg bw/day DFET-HOHEM () DIED>, 26 3 B LARRIZ IR O JER L OGR A, i o 2
PEWEIEE e (MERE) | 104 38 B2 PE O B E @ E K OSRME(LIE DN Y Bk (52

i) . RIS T DRI (D Z) | BHEICRT DiE M L, BRHIEEY o 8 El
BROWRICB T 2 ~ETT U ik, MigoEEM, IPHEOME EERD 235 5
oo LEORER LU | RO —FHMIZE T %5 NOAEL 133X & CT& 7, LOAEL /% 10
mg/kg bw/day (7 = U > A0 24 1E 7 mg/kg bw/day) T&H 5 & Ik L 7=,

(RRBRICHOWTIE, JRELAFARA D7D, NITEALFEWE O Y 2 7 3 HiiE (2007) @
FLfi2r 55 H L. EURAR ICRLHE S - 1E @ 2 B5E L 72),

1-2-2 |A
(1) ek

A L7-HEH T, WARKENLOE h~DOBMERZEICLD 7=V VEAEAOBERRIZED
FaWAYREY i

(2) EBHY

MHFEORERANREBRRIIRBRT A RN T A IHA RIAVHEICEBL TR o7z
O, T =V ORANCEDEBIZONTIERY T — 2 RS TW 223, U.S. EPAIRIS
J O EU RAR I ONZ NITE OALFE O U A 7 FHlE CIX, M7 v b& Wz 2 R E
721X 26 R OWAZRERRBRE X — A X T 4 L LTWD, T2, hH X RER/IREE (CEPA)
I2& D 2011 FFOMEICBW T, HET v bE AW 2 B O AZFZRER (2004) % B2 (2 H
D EFTng, &x ORBROMELLLFIZRT,

Oberst et al. © (1956) &, KEM: Wistar 7 > MZ7 =Y > 5 ppm (19 mg/m?) % 6 W¢fH]/H |
5 HAE, 26 HEWA (25) RE L, TOMR, BREFICT T/ —BLROMHPA F~TT
0RO (kA P~EZ 0BV 6mg/mL, 7277 L, BEALE S RREEOfE K O
Mt FRAEZOABEICETL2HEAR L) 2RO bive, JWEFRIMA TIX, K55 O M
ZE e Y R TR G-I K D RBITRD b ko Te, ARBRIZI T S LOAEL &, 5ppm
(19 mg/m?®) & Hfr iz,

Du Pont de Nemours (1982) *i%, #ME Crl:CD 7 » M7 =Y >0, 17, 45, 87 ppm (0, 64.7,
171.4, 3313 mg/m®) % 6 WEfl/H, 5 H/AH, 2 W ARE (&5 L. 13 HREOKRIEHIH
R TR A I LTe, £ O, 17ppm LA BT, B CTOIRMERRIEME OV, HHHE
WA IR, ~E YT U U RAE D, 45 ppm UL ECHERFII2 A h~F 7 v B &8N,
Zi GRiEk, ~Er/nv & ~~v 7 Uy Ma, FERMER~E 7 1 v RE (MCHC)
D) K OBl bt BB O BEIN2Y 87 ppm TF 7/ —E 23580 B 7=, AikBRIZE 1T 5 LOAEL
L. 17 ppm (65.8 mg/m3) TdH 5 & H|Wr =7,
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22

23
24
25
26

27

28

29
30
31
32

33
34
35
36
37
38
39
40
41
42

(R AFARA D72, U.S. EPA IRIS (1990) 75 8[H, )

—

EPA (1981) *iX, MME SD 7 v MMz 7 =V 0, 17, 45, 87 ppm (0, 65.8, 1742, 336.7
mg/m’) % 6 Kffl/H, 5 A/E, 2 HERAZRE (&) L-BRE2FEm L7, TO/RE, 17
ppm LA E TSRO KR, BHEMERZ2WA~E DT U pbaE, $iShEmTTEN, 45 ppm DL ET
A M~EZ B UE, BRRMERE, FHARMERAR OHM &L OFR MEkE, ~E/ e R
. ~~ b7 Uy ME, FERIMERA~E 7 v B RE RFHR MMM, 87ppm T
JRESERIRMER~E 7 m B & (MCH), U v/ SERELO BN K OV HikZ 47 HRER . 1/ M8 oo 981
Do I B80T D BEANE ML TTHEDS - B v T, AREBRIZIS 1T % LOAEL (%, 17 ppm (65.8 mg/m?)
Th D LYW iz,

(FHLAFARRI D728 NITEALFE O U 2 7 FHilE (2007) OF#» 551/, )

“EPA (1981) & Du Pont de Nemours (1982) I\ §"#1 % Huskell Laboratory » 7 — %
THY . RBREMEREB L TWA D Embi—F — & LHER X523, Wb
AFARAD DRI T 5,

Pauluhn(2004)i%, #EME Wistar 7 v M7 =V > % 9.2-274.9 mg/m® O & T 6 FEfE/H, 5
AAE, 2 EERA (&) 58 Lz, ZORKE. 32.4 mg/m® THIEIZ 31T 2 B4 & i o =45
7RHN. 96.5 mg/m3 LA E T A ME S o B UMAECRMERBENRD bl 2 Enn . Rk
B ™ NOAEC (% 32.4 mg/m3, NOEC 1% 9.2 mg/m3 & Mk L7,

-3 A% - RASN

WTNOEBICI W TS, AR AT 2 IR A H IR E 2 5K D 72 54l 22 2 HE L Tu
mhole, Flo, Ty PR~ T ZREZHWIZRRTIE, 7=V U REICKDBEE R L
BT BTV,

-3-1 #0

(1) &k

T=UrORARRICE D FOATERALEIZONWT, FHEICE T 5 1ERITE SN0
277,

(2) EBEY)

HRT > M7 =V a0 b L7 EZBRICs W T, REICmrEa mic B3 5
TN LN TWEHN, Al dH 5 VIR AR b o T,

EU Risk Assessment Report (EU RAR) (2004) K ONC)  # 5 EAfh F i ek 4% (NITE)
O HEEWME O Y A7 FHliE] QO0ONIZBWTHF—RAXT & L1277 v MEHREAFMNE
R (Price et al., 1985) DML, LLFO@Y Th 5D,

M F344 7 v MZT =V U HEEEHE 10, 30, 100 mg/kg bw/day (7 =1V > 7, 21, 70 mg/kg
bw/day (Z4H*) A AEHR 7~20 AR 7 B~Z0i% (% 0 ) TR AL Lz,
ORGSR, G 7~20 BICT =V U2 &5 S REM) TIiE, 10 mg/kg bw/day LA T fiik

9
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37

38

39
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42
43

DFERTE RHIIN, 100 mg/kg bwiday TRERIMEOIKE, A h~F 27 0 &L ORI, HRiEk
Baib . MERIR M EREH N3G DAV, AR, MBS 72 0 OB EREU DR
L B GREDOK) HREE L ORISR BEZITR O bR hoTc, 72, —E47Y
DEFIE RS, MR IREE, YRR N OWE VL 0 X FE % 0 B b IR FREE & 2%
TR BT, HIRT H~DiE 7=V v 2% I n7=RE i, 100 mg/kg
bwday CHIXHHEEOEM, A F~F 71 B URE R OEERMERFEOEMNNARD S
72o —J7. 100 mg/kg bwiday D& Z 5 S - BE#HEOIBIE TlX, MATFEEOFE
TEDSR 2 M Je OB AR M ER B FE OGN b7z, F£72. 100 mg/kg bw/day O ] & %
Beh SN HEYEROFHA R TIE, PYRMERAREAREFZMICHERICEM L, Lol
ERLIRREOCHARICEWTL, REHERICBWVWTYH, BEBIOEHAROATFE, H
Bl DRI ER LIZT =) U ERGICE 2 EEEBITRD Do To, ETM@FHMED
ol UL EDORERNG . RBRORE ~D 2287 % LOAEL % 10 mg/kg bw/day
(7 =V > 7mglkg bw/day f834) . WEH~DEEIZBIF 5 NOAEL I 30 mg/kg bw/day (77
=1V 21 mg/kg bw/day fHY) T 5 & E 2 HiLTc,

EU RAR (2004) % O° NITE b E O U 2 7 §-iliE ] (2007) TlL, 7=V D~ 7 X
WA V) —=2 7O 045 AT ER (Hardin et al., 1987, Piccirillo et al., 1983)
IZOWTH, F—=RET 4L TH->TW =, bR, MMt ICR ~v 227 =
U > % 560 mg/kg bw/day (Tl 4172 LD50 (ZAHY) o & Tk 6~13 H (258 05
L7, REMp O3 (6/50 PT) M OMKREA, AV O RE & O EE & O G
BICA BB PR Oz, KRBT, 7=V v BEICX D~ T A4 AEFIERE
TR Lo T,

ZOM, FREDOWRMEICL D &, ik~ 7 RAIZT7 =V (31 £ 721% 93 mg/kg bw/day) &
PRI 7 0~k CoRAIRE QG U 7o mb . MERE o0 IR B I L P AR5 26 ) BRI O 2 .
D WREMIZ I L (FAAIFRE~ Rk I Ea) D JME R 23588 & 417z (Holm et al., 2015; Holm
etal., 2016), F7=. REMWICIFE USMHTT7 =V > (30 £ 7213 90 mg/kg bw/day) % % 5 L 7= N
TR ST HEVE~ U A REIC . BUR TERATERIC 3513 D AR SR AT Sy O PR — k% (SDN-
POA) D iR M AR 25V 7338 8D B #u 7= (Hay-Schmidt et al., 2017), LA EO#HEICHES X |
LOAEL | 30 mg/kg bw/day Th % L Hlr L7z, Zab0WEOHTIE, HEMIZT =Y D
R#MEMTHLTE T I/ 72y (48 Rexo 7 M7=V F) % 50 £7-/% 150 mg/kg
bw/day o H & CHl#k 0 &5 L CI 0 | MEMED VB 2 LY A= 5 22 ] PR AE oD B0t . oD
BBV IS (AT~ IR ONIR) DD & O R DO FEREIR T, KED B I HIR
TEBRTEBIZ 31T 2 AR ZR AT EF O PER) A% (SDN-POA) D AR & HI R A8 o O sl i% D
HEDVEATE OJEE A3 FR D & 7= (Holm et al., 2015; Holm et al., 2016; Hay-Schmidt et al., 2017).

1-3-2 IRA
(1) &k

T =V UBREEIZE D N OATERABEREICOWTIL, MOLFWE L I E AR
SN (Podluzhnyi, 1979)28 L HEd 0 . v o7 NPl A fREE, INERBEREREE K OV H
PRIRFE DB MMM E SN TV D, Lo, AfEIE7T =0 VHMERICL S50 Tidk
<, BBET B EBICET LT —XORHEB AR+ Tho72720, EURARIZZ D
WEZ R AW e o T2,
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(2) EBREMW)

A L7-FAT, 7=V OWARBIC L DEMBAFMHICET 2807 — X2 135560
oz,

1-4 ZERM (B:EMN)
1-4-1 E FADEE

FEL-FEHET, 7=V Db MBI A2ERFMEICET T —X 3G nihoiz,

1-4-2 EizEMHER

T =V AT D invitro KON in vivo B EVERBRICOW T, £ 1-6, 1-7 1T 7,

EU-RAR (2004), NITE O#J# U 2 7 5HliE (2007), 7 X EREA/MRES (CEPA)(2011)
DL E=2—lkdE, RI16IRLEEY, 7=V 2 E7 =V BRI, MEZ AWz
HIFZERAE FRBRICB VT, SO mix DHEZ DL TRETHLZ ERRESN TS
(Haworth et al.,1983; Jung, 1992; Chung et al., 1995; ABmann et al., 1997; Martinez et al. 2000), <&
D OWEITBNTH, 7=V ITHEZ AW IRRAL BRI TRETH D
ZEMREIN T2 (Simmon et al., 1979; de Flora, 1981; Dunkel et al., 1984; Nakamura et
al.,1987),

7=V OB O M E H W R RIT, v~ v R Y T — <R, PR R
B, flik Yoy R 2s e, AN EH DNA A% (UDS). DNA $HUIric W TIER H 72, <7
AV 7 —<RBIZHOVWTIE, 2DOEL N S9 mix FEOHE LD LT HME
(Wangenheim and Bolcsfoldi et al., 1988) & % WM I 5585 (Mitchell et al., 1988; McGregor et al.,
1991) EHE SN TWD A, SOmix fF1E F TO LT 723 Tlx. 1100 pg/mL F TEMETH
- 72 (Amacher et al., 1980), F5PEREF 2N 723 BR Tl W b RENEMEIZ L VRO H &
SR RN, 2B, WTHhORRICBWTYH, an=—0 K& SOREITITHhi T
AN

invitro YRR CTlX, SOmix FETFTCTCEHAEDO T =V 2 XD RN, v 1
== ANA AKX —JIE K (CHO) #fid (Gallowayetal., 1987 ; 1600 35 X TF 5000 ng/mL) . &
NF ¥ A =— AL AKX —ffilk (CHL) i@ (Ishidate, 1988 ; 1000 33 & TY 2000 pg/mL) T
WO LT (HREET —Z 2O TR L), Zofll, & 1-6 IZ5E#IE 721 23, EURAR
(2004)IZ & % & S9 mix f#/E T T V79 #lifid T & pEPERE Y (Miltenburger, 1986 ;4300 pg/mL)
S9 mix FETFFEF ClE, FEMEREEY Galloway 5 (1987) (2L % CHO #ijg (ke E 1600
pg/mL) } 0¥ Ishidate & Odashima (1977) (2% % CHL fiffll (B & A& 250 pg/mL) THK~
MBI TWD, —H. SImix FEFTE T Tl BT R.2% Ishidate & (1988) (2 X % CHL ##l
f (1000 35 L T8 2000 pg/mL) } OF Miltenburger (1986) (2 X % V79 fifg (4300 ug/mL) iff
TNZ Chung B (1995)I2 L% CHO Ml T&K 458 LT b,

EU RAR Q00HIZ LB &, 7=V v Ol ta /3R A8 (SCE)yilRiz>W\WTix, 7=V

(HEERHE) 1. 7 F 7 1 A P-450 & NADPH-F k7 1 A P450 @ iR 2 1T L A EE £ 0
b NERHESEREIRIC BT, 5 B L OV 10 mmol/L (465 38 K TN 930 pg/mL) DEFE T SCE % i %
L7z (Wilmeretal,, 1981), 7=, KRB TIE7 =V v R#WTHD 0-7 /) 7=/ —)L & N-
Zx=/b RaXx 7 I, AW L VIERWRE (% %0.1 3 X0 0.05 mmol/L UL 1)
T SCE ##% L7=, CHO fifidlcikW\ i, 7=V IRHRIEFE T D 50~500 pg/mL T

11
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SCE # &% L7z, S9 mix f7(£ F CO/EMIREIX 3000~5000 pg/mL T -7, S9 mix fFE
EIEFIE ISR T 2 EMRE O Z2IL, S9mix IEFTE N CIXERF &, S9mix fF1E F Tl
R ZE CTH o722 & 2L Tz (Gallowayetal., 1987), £7=, 3 1-6 ([ZFE#HIT 72V A5,
BIORERTIL, BMEREICL > THIZa I F N AFBET Vo EKicBWT, 7=V
1% 0.1~1.0mmol/L (9.3~93 pg/mL) D #iPH CHEMKIFMIZ SCE ##5% L7z (Wilmer etal.,
1984), AREAIE, M{b L7z U v RBkRE~FZ B B 1000 pg/mL OIFE FTT =V IR
L7 &DHDT 0 SCEOHMPBE SN Lt 7= U bBREEDH 5
R ~DOEHIITRMERB B G L TV 5 L fEmmfHiT bhTun s,

7=V OREH DNA A% (UDS) 12\ TIiE, b FIREEENTHIIE  (Butterworthet al.,
1989) B X O'T v hwICEEEAFMAZ (Yoshimietal., 1988) (28 T, 1.0 mmol/L (93 pg/mL)
¥ T DNA &1 (REH DNA &/, UDS) ZiE¥ Lol (M#HEERIC S\ T, 7—4
DOFLHR L),

7 =V > ® DNA $HUIKFHIC oW T, S9 mix fFEFD~T7 2V 7 3 —<HIZE T,
FEEICEEEDT =) (215 mmol/L)IC X > THIM LT, 7277 L., FEEHSIZZ 0O EE 'R
fEE] & LW 5 (Garberget al., 1988) , S9 mix FEFF/E F TlfE R IZfEMETH - 7= (Garberg
et al., 1988; Kozumbo et al., 1992), Garberg & (1988) Dl Tlx., S9mix F/E F. FELF
EF & BRBEOFEENRE ST,

Invivo R TlE, ~ 7 A% HWTo/MEZRER . iga V& TN L7235k (Harper etal.,
1984) } O% M e Kifit & (610 mg/kg) CTHJii L 72585 (BG-Chemie, 1985)IX 2172~ 7223, £ D
hoRERIT, FEERTREHEOARTHMEZ R L7z (Ashby et al., 1991; Westmoreland and
Gatehouse, 1991; Vlachos, 1989), 7 > b & H W 7=/ EadliR Tk, 95050 (George etal., 1990) X
ILEEME (Bayer AG,2001a) Tdh > 7223, WTHLOFRER &/ MEZDFHE OGN L ORER F1EOAR
fii D728, BEURAR TIIZERICITFEETERNE LT D,

Z DML Din vivoi Iz B RIS OW T, v U A0 #E & A T Y R B R T RE M
(Bayer AG, 2001b), 7 v bk & H U 7=SCE R TIX55 W EHMERE S 27~ L 7= (Parodi et al.,
1982), F7z. DNASHGIErIc>WTIX, ~ 7 2D (Cesarone etal., 1982)&H 5\ ML 7 » |
O K OV i (Parodi et al., 1982)IZ W CTREMEFAT AFRD Hiv7z, 7=V > ODNAKE &I
DWTIE, 7 v FOBE, W, SOOI RBICE DN TREGERH D & OMER 72T
V% (McCarthy et al., 1985; Roberts and Warwick, 1966), 772 L. Roberts & Warwick(Z & 53k
BRESR I, HEAITI O DNAREARE CTH - 72 2 & R OIER RN Z G A TVWDH Z &, £
72, McCarthy & OFRER CTA L B OREFIL, FRE Y KR MIEEZ L < EATH
L2 ERMEDOBI A IE LN R R THL ZLITHETOILNERDH D, T Ay

F7 o EAIZ K HDNAREFIZET 2B TIL, 7 v MR~ U ZORER, ITIE%E O s
ICBW TR RN LTV DR, IOV TR ST ed - 72 (Sekihashi et
al., 2002; Sasaki et al., 1999),

T=UrOFEENRMYTHDLp-T I/ 7= /=IO, invivo/NERBRIZES T D #iE
NboTe, ~TAEHWT/IERBRICBWT, p-7 2/ 7=/ —/UiXEHMiE, A,
AR 45 % /N & 357 L 7= (Benning et al., 1994; Cliet et al., 1989; Wild et al., 1980) , Z ®
ZEMD, invivo ZORBENEMALR TAHA LN —#HOBGMEERIT, 7=V REmIc Xk 5
AIREMEDS R ST,

—7J5. EU-RAR (2004) (2L 5 &, BIFE AT RIRER AEMAZZ BIEMEICBE L CTld, w7 &
O HA K DK TR R F 135899 (Topham, 1980a). 7 v k& AW 7= EMEESERER C

12



A w0

X, BAREZSRE RIS STV RV (CTL, 1998), F 7=, FEALMIIE 2 F U 72 e ok B 5 Bk 1
T TV,
£1-6 Jjn vitroBEEHRER
R R B L AL IR S5 A M W& ;-Fj)' b) STk
-S9 +S9
BInZesk | R AXIF 7 AH U TN A 100, 333, — — Haworth
ARG | TA98 4 —DS9 1,000, 3,333, - - etal,
TA100 6,666 (ug/plate) - — 1983
TA1535 — — (NITE,
TAL1537 2007; EU
RAR
2004)
FXAXIF T AH Aroclor1254%3E | I E&EAFTH - Jung, 1992
TA102 SDZ » hMTS9 (NITE,
10% S9mix 2007; EU
RAR
2004)
HXAIF TR Z v b S9 mix 1-3000 p g/plate — — Chung et
TA98 al., 1995
TA100 (CEPA,
TA98NR 2011)
TA100NR
FAIF T AN 7~ 1S9 mix 317, 325, 1250, — ARmann et
TA98 2500, 5000 pg/plate al., 1997.
TA100 (CEPA,
2011)
1C188 (its oxyR+ WP2 Mutoxitest 1000 p g/plate — ND Martinez
parent WP2 7 = UIERRYE et al.,
uvrA/pKM101), 1C203 2000.
(deficient in OxyR) (CEPA,
2011)
umu test RAITF T AE — ~2100 (ug/mL) — Nakamura,
TA1535/pSK1002 etal.,
1987
(NITE,
2007; EU
RAR
2004)
~ A L5178YTK ™/ Aroclor1254#%53& | S9-:2.5-15.1 + Wangenhe
74— |~=URAV 74—~ |SDTF v MFS9 (mMMI/L) (0.0001<P <0.001) |im &
~ R S9+:0.5-5 (MM/L) + Bolcsfoldi
(0.001<P=0.01), |, 1988
(0.0001<P=0.001) | (NITE,
2007; EU
RAR
2004)

13




L5178YTK /"
A T F—=

Aroclor1254%
F34414E= ~ N
S9, S9-, S9+ &
HkBR a2 [ml
DR L7z,

S9-: 0.63-2.4
(ul/mL)
S9+:0.04-0.8
(ul/mL)

- +
(HEEEED D)

Mitchell et
al., 1988
(NITE,
2007; EU
RAR
2004)

L5178YTK /"
DAY T p—

Aroclor12543; %
F3441Z ~ MF
S9

S9-:125-2400

(ng/mL)
S9-+: 62.5-2000

(png/mL)

+ 4
(HEEFEDY)

McGregor
etal.,
1991
(NITE,
2007; EU
RAR
2004)

L5178YTK /"
DAY T p—

Aroclor12543 &
SD 7 v MF
S9. 3EEfEALE

1.18-11.83 (mM)

+
(P<0.01 THE=
HY ., FTFOEGEE)

Amacher
etal.,
1980
(NITE,
2007; EU
RAR
2004)

Qe R 5L
AR

CHO# i

S9-: 160, 500,
1,600 (png/mL)
S9-+:500,
1,600, 5,000
(ng/mL)

+
(1600, 5000 pg/mL)

Galloway
et

al., 1987
(NITE,
2007; EU
RAR
2004)

CHL

1,000, 2,000
(ng/mL)

+
(1000, 2000 pg/mL)

Ishidate,
1988
(NITE,
2007; EU
RAR
2004)

V794 i

FEHIAR

FEAIAS

+
(4300pg/mL))

Miltenbur
ger, 1986

(unpublish
ed report)

(EU RAR

2004)

CHO #l i

REHEE e L

444-2664
(ng/ml)

Chung et
al.,1996.
(CEPA,
2011)

SCE B

b hIER AE AR AME
e

7 = U IR
THEM, vk
= A P-450.
NADPH- %
7 P-450 U &
7 B —YIEFEAE
‘F

0.05. 0.5, 5. 10
(mM)

+
(FEETRD L
NN, b hie
H )

Wilmer et
al.,

1981
(NITE,
2007; EU
RAR
2004)

14




~N o 0o ~hAWDNPE

CHO iz

ORFEM O #E
(26 )
QMM O 2T
(2 fH)

50-500 (ng/mL)

4,000-5,000
(ng/mL)

Galloway
etal.,
1987
(NITE,
2007; EU
RAR
2004)

A TE
DNA & &

# e FATHIE

0.01, 0.1, 1 (mM)

Butterwort
hetal.,
1989
(NITE,
2007; EU
RAR
2004)

MR Z > PTG

T=Vr 7=
DI e kg
Ao

0.001, 0.01,
0.1. 1(mM)

Yoshimi
etal.,
1988
(NITE,
2007; EU
RAR
2004)

DNAS4 )
b

VA T p—=

S9-:1.07, 7.47,
14, 21.5 (mMMIL)
S9+:1.07, 7.47.
10.7. 21.5 (MM/L)

-+
(21.5 mM/L)

(B EE DR
H)

Garberg et
al., 1988
(NITE,
2007; EU
RAR
2004)

+: Btk —:
a) SCE #Wk: #lidk Yo /(K23 Hakllk . CHO #Hifa

[EEE

A == AN DAL — i
b) # v I NITBMERIC N B S e &

DT YA == AL A Z—IREANE, CHL AiE: F v

£1-1 in vivoBioEERER
AR FRERAL AL SR A JiiR s %k Fa), b) STk
-S9 +59
i CBA fff~ 1 A g e N 2[El % 5 100-380 (mg/kg) + Ashby et
AR | B R A (#5456, 24, 480 (380 mg/kg. #5- | al., 1991
iz 7y YZYSIEIR RV el (NITE,
v 7) ) 2007; EU
RAR
2004)
CRH [~ A e Ll 5 380 (mg/kg) + Westmore
B (# 5-24 WEfE1% (380 mg/kg. land &
WYY ) Gatehouse
P<0.05) tal., 1991
(NITE,

15




e~ X B0 1e g5 400-1,000 + 2007; EU
B A0 e (% 5-24-48WF [ #% (ma/kg) (1,000 mg/kg . RAR
T Y ) g P<0.05. #5-24% | 2004)
Mgy 7y v
7)
MR~ 2 JiE e N 2 1E] #% 5- 30-300 (mg/kg) + Viachos,
A0 (& 5-24, 48K 1989
‘iZH 7Y v (EU RAR
7) 2004)
M~ = PR L EIEG(BE | 125.250 (mg/kg) - Harper et
BB .24 Wi &I al., 1984
2004)
B A AT (524, 48, 72 Chemie,
el B2 (2 7 1985
2007; EU
RAR
2004)
7> b & O 1E e 5 215-500 (mg/kg) + George et
B (e 5245 [ 2 12 (287 mg/kg) al., 1990
YT YD) (NITE,
2007; EU
RAR
., 2004
& H 1A B 5 215-500 (mg/kg) * )
(#% 5-48H: 1% 1T (400 mg/kg)
YTy )
HEPVGZ v b O 1 EEGE | 300-500 (mg/kg) + Bomhard
B .24, 48K 412 S (300 mg/kgLl ) 2003.
A i et ) CEPA,
VTV 121524151 D %ﬂ)
<7 A R O&h p-7I /) 7=/ + Wild et
B B A0 e - (109-436 mg/kg) | al., 1980
109-436 (mg/kg) (NITE,
2007)
~ U A JE fe PN L 145 - p-7 3/ 7=/ + Cliet et
(JH R R -V (107-214 mg/k g) al., 1989
107-214 (mg/kg) (NITE,
2007)
<R ROgs p-7 /)T + Benning
(Hﬁﬂlﬁff‘ﬂ]ﬂ@) -/ (53-214 mg/kg) et al.,
53-214 (mg/kg) 1994
(NITE,
2007)
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O~ wWwN -

PASEREN ~ U AE R gl N 2B # 5- (% | 220, 300, 380 - Bayer
LR 516, 20, 248 (mg/kg) AG,
] 1= 7Y 2001b
“7) (NITE,
2007; EU
RAR
2004)
HEPVGZ v b A1 ERL 300-500 (mg/kg) + Bombhard.
B BE A (B 1518, 30RFIITE | . _ ) o (400 mg/kglL ) | 9p03.
Y7 ) - e ¢ 5-18HF [H] & D A
DNA#%H ~ A JIE e P Bt - 300 (mg/kg) B TR Cesarone
LT JIF TRtk etal.,
1982
(NITE,
2007; EU
RAR
2004)
Zy PO~ | JEERNERE 210 (mg/kg) it Parodi et
(. B, M, 7 (7 v FIFIEAE T | 41 1082
BE I 35U THRAT) S fik) ’
5y rozofmg | EYRAR
SR O~ v A pg | 2004)
I
DNAfE& | #Z » & BERENES (B | 87 (mglkg) HF. &, M2V | Roberts &
BN =) T. DNA, Warwick,
rRNA, % "7 1966
7y TOFWEER (NITE
P, 2007; EU
RAR
2004)
B6C3F; ~ 7 A K& | MEWENES (| 950 (mg/k 7 v ME - - | McCarthy
Co ) (makg) KIBFTHATE, 75 | gral,
NF344% > b TR O 7 A 1985
K AR CIHEM A
ol (NITE,
2007; EU
RAR
2004)
DNA [ | feddY~w 2 R Or | #EAEE (H 100 mglkg (v 7 | Pt Sekihashi
o @) N UARE B | etal
(Comet 7 | WistarZ > b ) WERE - Fit - S - 2002"
vEA) 150 mg/kg (7 » | Hle
moke (7> S e - g - | (CEPA
M) JE - - R - A | 2011)
HeddY~ 7 2 ‘os (R 1000 mg/kg Bt B - Sasaki et
[A) AF - BEME - M- K| ) 1999
fibd - B BE (PR CEPA
Ft ) (CEPA,
2011)
+: Gk, £ stk — 2t
a) SCE = Br: Tk Ye b o R 23 a3k B . CHO flifid: Fx A =— X AR ¥ —JiEMIIE, CHL #ifa: &

¥ A =— AN LA Z — il
b) v A IIGIEIS R BLES S e &
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23
24
25

® 1-8 7oV DBEEEUHHBRER (FLo)

DNA #{5ME e R Qe k5w
7T - R ND
¥R ) ND ND ND
T ND ND ND
17 e - + +
WHFLEI (in vivo) +. - ND +. -

+: BE, —: BEME. ND: F—&72L

EU-RAR (2004), NITE #J#] U 2 7

S E (2007) . B X EREEE MREEE (CEPA)® Follow-

up Report (2011) DFEFELIKE, BB T 2 #5772 72 3El RS FIX il & STz,

1-5 EHAAMH
1-5-1 #0

(1) ek

T=)rEeahBamEOE bO

(2) EBREY)

FRFRIZ L DIEMERE R AT DN TIE, < IR ERTE
Thololod, FERBEBREITRATH L LB 6N (452 WA (1) B FOHESH]),

CHT (1982)i2 L5 7 v b & HW BN « B AMEFEHBIC W T, Mk F344
v M7 =V R % 0, 10, 30, 100 mg/kg bw/day (7 =Y > 0, 7, 22, 72 mg/kg
bw/day (Z4H*4) O & T 104 JE R DIREER G- U 7o kb S, MERE o UL 2 45 7 ) 38 R 5T
B AT, IR R S A7 B O F AEF A K 1-9 1237, #ETid 30 mg/kg bw/day LA
RO RBE MR AE (30 mg/kg bw/day # T 1/130, 100 mg/kg bw/day & 21/130), 100
mg/kg bw/day ¥ CHEAEAIE (3/130), #EZAEAIE (1/130), ‘B AME (3/130). Y >/ liE R IE
% (1/130), I AIBE (6/130) DOIEAZHMATRD Hiiz, Tk 100 mg/kg bw/day T IfiL
EHWIE (1/100) OIAZIEMNRD Sz (FELATARA D795, EU RAR (2004) DGtk

2B 5D,

£1-9 F344 5y F 104 AMEBEERERBROBRRICE T2 FEMROFKLES (CIIT, 1982)
eyl E i3
& (7F=VU iR 0 10 30 100 0 10 30 100
& LT : mg/kg bw/day)
AE (F=yr&LT: 0 7 22 72 0 7 22 72
mg/kg bw/day)
AL/ 130 130 130 130 130 130 130 130
g E R LB 123 129 128 130 129 129 130 130
JEE 5 9 25

R PA) 0 0 0 3 0 0 0 0
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L26 B 100, 52 HIC 10 PE, 78
2: MEREROMEE, MERBEOFEBIZEEL TWelod, RIBARE TH HAlReERE 2 bz (EU

Bl 0 0 1 21 0 0 0 0
BN A fiE 0 0 0 1 0 0 0 0
1A% P 0 0 0 6 0 0 0 1
B P 0 0 0 3 0 0 0 0
Ui R IES 0 0 0 1 0 0 0 0
Z DO EIBIHRZE (104 38)
TSR BN H L 20 20 90 90 90 90 90 90
FEEFHEIRE
FEB Rk 2 1 0 0 31 0 0 0 9
(LR 1 1 2 62 0 4 4 70
HERA 22 0 0 0 14 0 0 0 0
12 20 PLfisn] (104 38 % 58 1% 90 PL/E/EE)

RAR, 2004),

AR CTHR LN T v MEIRIZI T DEBAMEIC DN T, B S 2 IS4 Fl A HE O %8 A 4
SR # 5417= 100 mg/kg bw/day (7 =V > 40 72 mg/kg bw/day) % LOAEL & L.
NOAEL (% 30 mg/kg bw/day (77 =1 > 404 22 mg/kg bw/day) & HIlr L7,

Fio, PRI VBRERHENE V344 7 v b ERAWET = U R O 103 8 MR

EH G- BR O FEM 2 LL TR T,
NCI (1978)i%. WMt F344 T v M7 =V > OfifEE % 0, 0.3, 0.6% (7 =V >
Mt ; 0, 225.0, 550.0, iff ; 0. 174.4. 360.5 mg/kg bw/H (ZFH24) @ F& T 103 MR EF#
H U2 FE L=, TOMEEE 1-10 1[TRT, MEORGEE TR T 5 e A iE
DOFAEFDBE M LT (G842 : 0.3%FHE 38%, 0.6% 7 43%) , ZDIEN, HEOEE
RETITAMEANE X VA IE NOS (50 BEREE) DIEANGRD BTz, FE I LR <
JEREPNIZIRFEFIZ IR DS > TV e, MEOBGRET S MR 5 M4 WIE & OYPI i NOS
DIENDVIETHLNRBO BT, S BT, O GHER OO & BT, BT
O HE R OB ARE (ED ) 23 HalEdss K ONERE O Flas | 28152 S iz, NCI
OWMEEICL D L, MR 2B M E AREOR AL, 36 KON O BRME A RE & PR
NOS # &bt 7o AERIL, #A4 it FRICH BRI L., F7z, BEEE OfMEA E
LA NOS 2 A bE 7= AME L ECHREICHM U-, METIX, MigRO A, £ 7213 kpE
DOEEER B CHARHMEAIE £ 721X NOS M R D =@, 7 =1 U ERE O H &M
BMLTEEICHENLCW: (272 - 7T—I7—VREILLD) . 28, BIRICE LN
7oA NOS 1%, FEFIT/MMBE MEWERMERIECH 5 & & 2 bz,
AFRERCTH BT ISR Z 2OV T, Weinberger & (1985) 7% NCI #l&

(1978) DY) i & FARAE L 7= f S OMEE 2% EU-RAR (2004)IZFR#i S LT 5, [RIBEE
28D &, MEERFRGHETIT, MIROSMEL, BEEA., HilmES A EICEWVHEE TR
DO, BETIHRHEEORAR L AERICHEM U, Fiz, MIRORMEL & IR,
FE I F6 AR AR S & AR @ WAEBE 28 LT e, BT CHT (1982)Ic L AR CTH =
O OIEEBEMHRENFRRICROONTZZ L5, ZALOIEEMEREIL, 7=V 1
RIEIC L 2 T v b OMIEIES OFREICBE G T 5 Z L AVRIE iz,
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F&1-10 F344 5 v ~ 104 BREEEAREHRICE T 5 EHEEREDOFEESH (NCI, 1978)

P51 i3 i3

A& (%) 0 0.3 0.6 0 0.3 0.6
A& 0 225.0 550.0 0 1744  360.5
(mg/kg bw/day)

e fk

SR B 25 50 46 23 50 50
JIIREYICE 0 0 0 0 0 1
1 P il 0 19 20 0 1 2
e i 0 7 6 0 0 0
TR A ! 0 3 7 0 0 0
HIfE, NOS?2 0 4 2 0 0 3
JE Wi e 0 0 0 0 0 1
IKZE N AR

TR SR B R 25 50 48 24 50 50
1 P i 0 0 1 0 0 0
T IR e 0 2 8 0 1 3
HIE, NOS 0 0 1 0 0 1
V8 A P i 0 0 2 1 0 0
Bl

TR SR B EL 24 50 44 24 50 48
Bt iEiE (R 2 6 12 1 0 5

M 7o VL)
LI b AENED b=, £7-. FEFICREMENRRL . BEENIZRE L T\,
2 ABE NOS 1E., FEFITHLEDMEVH AR CH L EE 2 b (NCIHREELY),

—H~UATIE, 7=V VHEBEORR G & B L SR A ORET e o T
(NCI, 1978) . ~ 7 ZADIEMNANMERERTIL, B6CIFL ~ 7 AKRES0 LI T = U Rt
20, 06 . 1.2%DMHE (K : 737 KO 1510 mg/kg bw/ H . M : 733 & O 1560 mg/kg bw/ H

© 00 N o ol AW

10
11
12
13
14
15

16

17
18

\ZAEY) T 103 BEEREER G- L., F0% 4 B OB 2% D72, FOME, BB
SHRBE L G RETIZIERBERAL TR, Mg L2 b0 L idE 2 bnholz, T
v NOBENAERSRE THoZMIRICE L i, BAEFOMECMZEEN 141 (1/49 =

2%) KA R ORETmAE AIES 161 (1/49 = 2%)
B b, WETIE,
JEA 3B (3/48=6%) o HiT,

%l (1/38=3%)

1-5-2 KA

WA ZFENZ K D FED AP OV TH FIERIAMAE 2 5K D 72 FHl E 1L 72200,

20

. RHIREEOIECHEMEY L oREN 1
SRR M A EDS 141, IR EREICEMEY X



© 00 N o ol O DNBE

DN NONRNNRERERRRRRRR R
O U E WNPEPO®O®OWMNOOOU MWDK PO

27
28
29

30
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(1)e b

T=U kb MEERA L OFEMEICOWTEEROMERNH L0, L PMERBZICL
BHIEREN ACBET 5 D TH o 7= (Case and Pearson, 1954; Case et al., 1954; Goldblatt, 1949;
Kuchenbecker, 1920; Muller, 1949; Ott and Langner, 1983; Ruder et al., 1992; U.S. NIOSH Alert, 1990;
Vigliani and Barsotti, 1962; Ward et al., 1991), L2>L., Z# 6 OHEITIL, BFIRVLOFEMIE &
FOT =1 CERICRE SNEHRERITR0, £, ZRH60HEDL L, b MTRRERE
SNT=T =0 AL EMMN A TH D (Case and Pearson, 1954; Case et al., 1954; Goldblatt,
1949; Kuchenbecker, 1920; Muller, 1949; Ott and Langner, 1983), #E&SREME & L TH L7
DX, BORAMEEFTD o- VA P %ETH 72 (Ruder et al., 1992; U.S. NIOSH Alert, 1990;
Ward et al., 1991),

F 72, 2000 FELARRICHE SRR T 2R EICL D L. T2V R o- P A VU
4 FOAFWEIZ T BEE SN2 E 2 RITEFRER R I 2 b—3 a3 T LT R
T=U N RB SN E BN A DY X7 ITHBEITREO bNRro T Z E R =
LIS OWE ., FFIT o- MV A VD, BEMDBADRAE L ESWHER S 5 Z LB L NIRRT
(Sorahan et al., 2000; S orahan, 2008; Carreonet al., 2014),

B, ERIZEBNTS, FRk 28 FFIZ 0- MV A VU EDOFEFHRT I 2 B0 O EBITHEF
L TG BB (2 HIE LT EE S AUZ DWW T 2 DOFIE & T BE DS L TV TR & DR
RBEMRPRET SN BE, MEtRE LI 6 O FEFHET I D5 b o- A YT 1ARC I K
DIEDAMEGFEADRME— 7 N —T1 (B M L THEPAMERD D) TEolcloiflixtg s L
B, T2V AIERENRZ NS OO IARC IZE DREMDAMESHNB I V—7 3 LM ST
L2 &ML, FHlRSRIE LTS (EATEE . 2016),

UEXo, 7=V ek MEBIZOWTOREEMAL G, 7=V 2k MERR A ORI
WETHLNENERET DI LITTE R0,

(2) EBRE)
A L#HAT, 7 =0 COWMARBIZ L DBEDAMICET 28 OT —Z13F 5 )

2> 7,

1-6 ZTOHMOEEHRICET 51EFH
1-6-1 £ARNES (KARENRE)

NITE O U 2 7 FEli#E (2007) K TNEU-RAR (2004) I L5 E, 7=V %, KA. K
J& K OHARAE > B0 M S5, #% DB EZ ORI EIL, 7 > h T 89~96%IZET 5,
Flo, vUA, BV UVBLIONT X TORINEIT, FNE 72, 80 BLWO56% THDH, B b
BT DRI IT iR 38% EHEE STV D,

T MISTRERER T =V & 1 B 5 L2 & & Ok T O BETRE DA 1%, FRILERAS
EREZLZ R L, ZAUCHsE, Mg, B, M. OB, B BRI RE< o SRR G T
WCHHREDERE B A DI D, £, (HIRT v M E AW ERTIE, @R O EBT
YA RET HMER S H 5,

7= rofRE (K 4-1) 12X, FIZTBEFALRS & KBS KOG (Z v s v g
e, Mgae) OMEENREE L, REWEOT =V fasdRFIcHEt S5, 7%
F7 =V N7 eFibsnTr =V VIZRED ), 4-KBfbSn T4 Rexo 7 T
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=YK (TEBrTI)7x22) ITR5, 4-E Fuxo 7 7= RO Lvr o fiEgs L
MEmamix, 7=V v oFHERFRHEW TH D, 7=V > O N-TEF /X, IFhEo N-7
T FNVIRBRFEE TS, 7=V VRO TERK ThHD, e VY, TXBIXORT v b
WIZBWT, &OFTE LT =V (50 mg/kg) @ in vivo TORHAZREFT LRGSR, 24 KefH]
B"OT =) OEEHWIEIN-TEFAFERTHY, e VY TXEBIVT v bORTN
#HHOLTNEI 82, 85 KN 16% % HH T\, Y IPROT XTI N-TEFL-4-T 2 )
Tz a= RBEENRHY (22 60 XD 66%) ThofzdlzxtL, 7 v k
TIEN-TEFNV-4-T X ) 7 = = )VEREEE DS EEAHY (56%) ThoTlo, ZHHLOEYFET
FEVDEORFPRH#E LT, 2-BX0 4TI/ 72/ — LD OEEK ($120%), 7k
F7=UF () 3%) BEUN-TETFN4-TI 7=/ (¥ 10%) B"RDLNTZ, T
=V D N-ZN 7 a UG RO S R E 3T =V 3 RPREmE LT
Rt S e o 72 (Kaoetal., 1978), 7 > FTlX, 7=V U EEHED 50mg/kg £ TOH
A, FEREYN-TEF AT I ) 7= ) — VT EICHBREEEE L THttSn 528, @i
BICR D LN A LN, 4-T X ) 7 2= MRBEBS I ON-TEF 4T I ) T ==V T
sa= FPERIND EIICRD, —FH, ~URA, eVVEBIOT XTIV v U BE
NEERETHY . SFIIRO i/~ 72 (Kaoetal., 1978; McCarthy et al., 1985), & H &
TH ZOPHRE AL TWDHZE T, vV RET7y MO T =0 BRI ORH#Y &
HREVNZHEM T X 5, McCarthy & (1985) 1L D & HFEERIEM:O BN, fEix ORRRIC
BT D@01 LS LT se ik s e ORIt S5 7 = U v oG 6, <
DAET Y ROV T =Y O N-TEF b E N T HRERE L REREAm <, 7y b EIERR
D ZRFBESEI L THMABNIIRACEE T, o2 TRISHEREY ) OARES D Ef
L, Flo, 7=V OB T LT v hoEztomss, 7= G (7=
VOKERLEESRTEME, F R/ m L P450 B, 27 u Y —2a07 =Y UiFEERESG AT hL)
WZHIT HHERER O &1 72 22T L TV A RTREM: 2 & 5 Z & 23, Sprague-Dawley 7 v k& H
WZiBR C/R &4 TW 5 (Pence and Schnell, 1979), Z AL 5 OACHIIZ BT 5 FlE 7 K OMEZEN
7= o TEWIZED GBI T D B R O N AMEDORAIZES S L 72 AT RE M
N5,

EU RAR (2004) |2k 2 &, B MTBIT DT B2F ALDOME AEICEET 2 RERA 0 A i2o 0
TR A D 50% 1T BASAINE N-T & FOVRSBEERTEIEME S 72 F bR BV & S, Tslow
acetylator| EPFFINTEY, ZOXHIRKRETIL, 7=V 067 T =U FADKIEN
BIEL, 7=/l ReFXF AT Iy, b YRUBUVBIORT I 72— VO,
OWTIEA RNEZ B E VDK PEZT <25 & LT 5 (Lewalter and Korallus, 1985)
B, BARNZ., AO DK 10%7° slow acetylator TH D EE 2 HAIL TV 5D,

—Ji, 7=V OEFERKBICIZITTF 7 0 b P-450 BEERNPE S35, N-KBR ik b
T=UUMBEN-T7z=bk RaFI LT I Uo~DEH (E5I2=hr YRy ~ofiRik,
TNETFH DA, T2V U ~OBBELHEZDIEERHD) X, 7=V B A ME
suberUiiEle EOEEERBELIE L FHERE TH D,
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1-1 7=V rOfF&ICH T 2 ERREE  (EU RAR (2004) Appendix E % #ix3#)

Appendix E Hepatic metabolism of aniline

HNOH CYTP450 NH; NAT HNCOCH;
PHENYLHYDROXYLAMINE ANILINE ACETANILIDE
/ \ﬂ P450 w CYTP450
NH, NH, HNCOCH;
HNOH I ’/r‘\\ NAT [ (‘\.
N/ L — —
T |
. (’ J OH OH
Hb x\—/}\ :.mﬂNcIHENOL 4-AI\fﬂN(II-IENOL ACETAMlNOPI—IE}I
Hb ¥ NO
GLUCURONIDE AND SULFATE CONJUGATION
@
\\/
NITROSOBENZENE URINE

Fig.1 Hepatic metabolism of aniline (from Harrison and Jollow, 1987)

P450, cytochrome P450 ; NAT, N-acetyltransferase ;
Hb*, haemo globin: HLY, methaemoglobin

-6-2 AMEN

(1) ek

EU-RAR (2004) KOV Y 2 7 §4li# (NITE,2007) {2k b L, 7=/ 7=V U&RK
IZEoe PORMEREFEIZOVWTIE, EHOBRERHoTo, FRBMEEEIL A hESRYE
YOERBIRREBZ B, RO, WAH D WVITRZERFERFIC, AL, 77—, .
HFEV, EEE EEL, BE) | LA, MERREE L S OSERDS, ' m eI E o
HAINEZREVEIEKFLTAHALNLD, B RTIE, 7=Y 260 mL ({KFE 70 kg & LT
7 =1V %) 876 mg/kg IZFHY) Ok AR 4 H%IZIEIZE 5 72 (Janik-Kurylcio et at., 1973), =
DHEFTIE, A FPNEZ B EREITIVMIC 85%F THEML, 4 HBIZIX 27%I2 A LT,
Fo, BERBICLDZ2FEHNCID L, 0.1~0.25 mg/L T > T b AR D B F& TEE DJEIR
NET, B MBI D EHESE AL 25 mg/L £7213 035~1.43 glkg THDH LS
TV 5 (Smyth, 1931), A F~EZ B EBAICE L TIE, Jenking & (1972) 1T X % &K EBR
T, AT T 4 T2k 65 mg AOHET3 HEERAOZKLS L2854, 5. 15 mg/ ADH &
TIEA PANEZ B EVDAERNAE LIRS T2H, 25 mg/ ANLLETA h~ET 1 B DER
BOMAFED iz, #h 24 FEZICE L7z Mg#imE, migE P mE R ORBRAE T
X, &EIZ otéiﬁ%&tcﬂrﬁz%ﬁiﬂ IROONRPoTe, ZTOFERIZBITL7 =V O ERE
(NOEL) %, I 15mg/ A\ (f 0.21 mg/kg bw) Th 5 &l si7-,
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(2) B

EU-RAR (2004) K OMIHA Y 2 7 §Effi# (NITE,2007) (LD &, 7=V ik, 8 ClLE
JEEMMNBWNENTA PNEZ R ZERSE, EREEe LTFT 2 —8, IR, i
., MEEELZREISES, Bk 57 =0 roatEEEIcE, B5REBICh»b LT
R&pfEENBZLND, 7= roaMEEtE, 7y FBIOU X2 HWZER TIaks
R Db L TEETHD (7 MED LDS0 : 442~930 mg/kg, 7 v A LC50 : 1~3.3
mg/L/4 R¥f], 7382 LD50 : 1540 mg/kg) . £70, R2UTA MANEIZ R EVEEAE LW
R CH D20, PUNMEZIENIL D TE (B F LD50: 254 mg/kg, %10 LD50: #J 50~
100 mg/kg) . A X TiX, 7=V ¥ 15mg/kg OfFAEGEHN G, AHEREICTF T ) —EBEED
BALNRBO B, Bh 3 BB A hAEZ v B U BENRERE19~29%)E 720 24 K
B ITIERIZR O NT A b~EZ v BV RETEFRHFANOK 08% & oTz, £/, 7=
U2 0174 mg/L % 4 FEfH S RE LA XOQMERARBR TIZ, A MEn UV REORK
BB 3~24% (MR EOEICEHIEL-E) L0, HEH 100 4 TIEF L ~ULIZRE

277,

-6-3 MR - KEITH T RIBMER VRS

EU-RAR (2004) K OV Y 2 7 §54fi# (NITE,2007) {2k 5 &, B hCTld~F v ~AE—
YaryTANDDLNEI N TFT AN THRGEAEERRBO HILTWD, EREWYTIX, vFF
D FERE Je ORI & FE SUTTRE OREMER A LN TE Y . BEHIC> W ThvF v~ A B —
g T A RNKROHEEVERT V280 b T 2 M TSR ELN TV S,

(1) At

EU-RAR (2004) KOWIHAU 2 7 §Ffi#E (NITE,2007) (&2 &, U FORET =V
20mg % 24 WEfEiEH U728 Cid, O BERIMMER i STV % (Marhold, 1986),
UHFXORIZT =V > 50mg ZuEH L7 R T, SREOABIRE, A5 IR & OVFED 2
HBil, TNOHDOISIE 8 AR E TIZEEET ., Fifc) TdhH >7- (BASF 1972), £7-. v ¥F
DIRIZ 102mg Z A L 7o R CIL ORI G 2 B ETICE—ZITE#E L,
96 FFfl#e £ TICEIE Lieroons, MIEIRE L 48 Kifi]i%2 £ TIZ[EI{E L 72 (Sziza and
Podhragyai, 1957), 72, VHFXOIRICT =V > 20mg % 24 WA L2 £ Tix, +%
FE DO ARFI A A T Y (Marhold, 1986), 7 FOIRICT =Y > 102mg ##MH L7
FER TILIREE D IR ME A #HE S 4T 5 (Bio Fax Industrial Bio-Test Laboratories, 1969).

(2) BAEME

OR=>
EU-RAR (2004) K OWIHI Y 2 7 §54iE (NITE,2007) 2k 5 &, 7=V ckb e h~D
JEAEMEICOW TR, B OBREEF N D, RT T 4T 25 NEHBICEHBLI-~X v~ A
P— a7 2 N THEMERISA R B (Kligman, 1966), T RO &K O E 412 6 7> H LL
ERELTND 200 NERRICEM LIy FT AT, 5%7 =V > (Tt U A 12
%L 8 NTEHMERIGE2 A H417- (Ebner and Lindemayer, 1977), 17—~ O EJERHZ BT EiE
ENZ10%T7 =V W : AL — T —F A AN) ZHWTE Ny FF 2 FTiE, 5.1%
~13%DE# TH > 7= (Scarpa and Ferrea, 1966), B &K T I AbEWITxT LBIEMEZ R~
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181 NZERBRIZHENE LIy FT A FTIE, 1%7 =V > (EEEA], #EOMAARR) 12
®EL 24 N (13%)ZHRFEED & AR OB RS 232 5 4172 (Dungemann and Borelli, 1966), &
ST, THEIZ ) o IR G 2~ 983 306 N (51: 187 A, Lt 119 N) XI5z 63 &
HOLFEMEIZOWTER L=y FT A (VY VEAD) TE, 5%7 =0 12BN T
8.8% TIGMERS R A B AL, AR MENH H Z & 3R S L7- (Angelini et al., 1975; Dungemann
and Borelli, 1966),

Fo. BAEEHETFSICL2FRREOEE Q017 ) I2X2 &, 7=V IR
VEVESE (55 1 BE : ARNCx L CHLMDCBIEEDN H 2WE) SHrEn T 5,

@ Eny

EU-RAR (2004) K OWIH U A 7 3liE (NITE,2007) \ZX 5 &, ELE Y &AW FER
ICBWT, AREEZEKSEE L LA ROEBEFNEIERE 2.5%., RNAEEZEE 1%)
TlE, EERAEIEIZENETH - 72(Goodwin et al., 1981; Sziza and Podhragyai, 1957)72%, ~ %/
~AEB—T a3 T AN (ENEBAERE 1.5%., B RAEREE 25% . HEfHEE IR B 10%) TiX 10
Bl 1 BHCBPERIE A FRD S, HENEH T P 280 b T 2 b RPIRIERE 1.5%., R
FiL 20%) TIEHFEEEZIT-Z (1 EERR T2 XX 3 ) B2 10 §lF 5 Bl Os 08 &5
172 (Goodwin et al., 1981),

FHEEER 7 Va2 b T A 7aA v hOERET YV a3 N THAL LT BRI E
B RENEES L CEER 14 B B SHIERREBICEY 2 BHZERT L CER L, FEMIG
BEIERT D51k,

-7 ER%F

t hEOYT y bolfiR GRIMER) KOT > hOMIRIZED b7 =V > Ot 28I,
ARNETOEUVERPRERTHD EE 2B,

EURARQO0HIZE D&, A MNET R EVERICET ST v FOESMEIL, B MIHAT
Tz EngESN TS, 1-2-1 FEIZ/RLZ@EDY | Jenkins & (1972) OiBr I, EREHE
7=V % 3 HMELEFEN LY ECEBRAKEGELLEZA, 25 mg LEOH&ETA
EET o BV MENSFHER I N, FEERELY 70kg & LTEHETLHE, B D LOAEL I
036 mgkgbw/H & 705, —FH, 7=V & &0 E5 L7 v T, 40 mgkg bw UL EDH
BTAMEZ 0 BENEML, &5% 1~4 BRI EMEICE L (ELESY
24%IZ%F L. 16.6%), Z OBRIZKIT D NOAEL 1L 20 mg/kgbw/H & & 2 biviz, B b Tk
ZHENEWHBIZ, A FPANE OB EANES O BRI T DA MNE S 1 B VR IEESE
EMHEORZEICE D2 LD EBLEZINTWD, 7 v MRIMERI X~ 7 ZARMERIZIS 1T D AR
EMEIE, B MRIMERE D 22 5 BELOV10 5E L (Smith, 1986)

7 v MZA LMK KR OMEICE T 27 =V  OIEBBEELIOMEIZLL T 0@ Y T
HD, Ty MIT =V ERAIRORE CRERET D L&, BEREZOMDLT, &
Mmes-3 GRIER) (CEpFTmENELC, JERE LT, 7/ —8, (KEHENINES L OEEE
A NRED I, EHETIERBETICEMPIE T L, 7=V EG5ICLD A M~ES 1
BRI X 0 RMERASEE S, W E 725 L, BEZZ TR mERIZE
7 v b OMIROFREE TERE S L. ZORR, BIRTII~NEY T U COFRE. WF S - i,
EEHMNB LORORFEARO 5N, 7= V2FOEYLIZRIMER O FHnd 72 E
H72 6 L, Mg RVE B R E & ORRE(L 72 D NI R L8 bz, £, BIfE
FHICxT 2508 & LT, MRIRMERE A L, Bk X ORI (TS <R Ek
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WEIMIEMEN ER Uiz, RMERICHT 27 =0 vomthiie hThAH LN, T v b EFEEE &
EEZ T T RIMEROPEBR TR CIThi b, 7=V VICKERE It MR 5 Wi
PEICBET 27 — 2137200, MigiTe hTHLT7 =V COEMRE LRV ELZEREILR
Do Flo, U ATIIRMIRICH T 2 FIEITRD 5N TW WA, MEERETH L7 VN
YEVE, Ty MCBWTRIMEKR~DORE L WES/MEPRO LN HAHETY Y ATHEE L
TclE, BMEOA MA~ET v BEVIMGENED bivle &3 2% (George et al., 1990)723% %
ZENL, TE2U R T RACBWTCHRMERZER &3 2 TREME TS E TE 220,

7% 1-4 128 L72 ICH-M7 (R1) Step4 (2017) OEZEIZ LD L, 7 v FOMIRICALNTZT
=V UBFERBIEEIRERN/AMEO—RNTHY, 7V =T P HVORESMEEEZ N LT D &
ENTW5 (Khanetal,1999), @& (10mgkg #8) O7 =V 2 L 0 & TN ERT 5
D, ZAUET = U UDRMERA~MEERICHES L, B Lo Mgl c ST 2R Th D
ELTWD, BRI T 28%2 0 L@t A b L A%, IRE\EME, ~va> Y775k K—
Z R BAIME, & ooy Bk, TBEEEEEETER - (TGF)-BL @ EAHIEAZFHER L, W
TNET =V VREHOT v ME TR SN TWS (Khanetal,,2003), BR{LA KL ADHE
mE, 7= U ~OEMBRBTIIFRNESZ THL EEXDN. 7y NOMIRCTEE IR
IR, BRAEL. FEEFEMEO —K & 72> TV EEMEN & 5 (Weinberger et al., 1985; Khan et
al., 1999), ~ U RZIEGRMER 2N &1, 7 v M EHRXTHIECTAHA LD TR DN
LI KD A[EEVEN H D (Smith et al., 1967; Bomhard, 2003), —. EU-RAR (2004)iZ L % &
Khan 5O EZ5IH L2>o, ABMEFHE T TENEDT IV VOB E L D80, 7=V F I
AL v IR b2 RE LI <, SkOBANE L T~ETT U VAT,
JABGEI A 1 = XA LB 2 HX& L O (O’Connelet al., 1986) % /R L, A hA~ES BV
MRV MM I S N AU D iR C o2& k., £ L TEDORFRAE L DL A b L AD,
JES AT ICRE S FHE LTS EIEEE L Th 2R,

MO 7 =V BT 2 @GO T, T v b ORI &L S 472 F3E RS O 5 A8 7
BT 28 EEEOE GOV T, 2 DORR L E AN STV 5, EU-RAR(2004) Tl
7 v MEBRIZ I D WEEO R LB T O/NMETE R OIERIE T DNA A DTE I,
FEISHE AN T = U > L gD DNA L OBEEERICE 2O TH L AREMEEZRB L, 7
=V ® invivo BiGEME & EBEEAIIERICEE L T 5 AT T T\ 5, Mgkl
@ DNA S IMETEAL 2 85 L 7= McCarthy 5 (1985)0#BR Tid, FRIZENA-ZMIME LTY v
SRERRMIN, ARRILER, BRIEREZ 2L EATHWAS ZEICHETALENSH Y | AKX DNA
IR D EBZ1T 5 SBENRH 575, EU-RAR (2004)I12 L 5 E 22 Tlid. Zh b o Mk
T 7=U 52X D DNA MAEBTER S e EAGET 5 & I O 23 5 M 0 45 1\
DNA FfIMEERRIZ L W Em<<2b & LTW5, —J7, b AgRER/MREY (CEPA)NZ L D
Follow-up Report in a PSL substance for Aniline (2011) Ci%, 7 v "I b iv7z MR O3 03
I P BIEEEICL DO TH D LB C& 5 EENZRBIIT2N &, HHARETLN
DAMERRBD BN Z & R EEBEFEERBROR GRECHEN BN AR E TR 5
TEEEFT, Ty NMIALDNTEEEICE T RN AMITIEEREEEFICL D Lo THEME
WD EmRBE LT, LOLERD, REUIZIE, 2011 FOFFMTIX, 7=V ORMRN
A 2RI O (1994 45) X0 bHEICT 2 Z ERTE oz LT s, £
7. ICHM7 (R1)Step4 (2017) TH, 7=V DT v MBI DIENAMEIIZBE N IFE L.,
25 B FMEVE RS FE OFE R CTlI 72 iR 31 Tuvd, ICHM7 (R1) Step4 (2017) TliX, &
FEBRTIET =V VIEEHETA MAE o B U EERMAZFHR L, EiIEnGERcL s
INEETE R~ BERINC D728 B RTREME N & 5 (Steinheider et al., 1985; Ashby et al, 1991; Tweats et
al,2007) 73, ¥ VA T/IERFERIND —FH, ~UATERLS Ty b TTr =0 VRO E
BN bz e, BIRHEENT =V EERMEER O LR AEHBT TlERnE LTno,
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Z LT, ICHM7(R1)Step4 (2017) TiL, AR O#EY | 7=V VFRBEEL RV —F ¥
TNV DIGERHHMARE N BN AMEO—RTH Y . 7> hoT =V ViFRMERER MO H &K
JEIERRIE & 72> Tuvb Z & (Bus and Popp, 1987) LK ONERHD T » & 7z NCI LY
CHT IZ X 2B AMERBRICEBNTT = U VIEEREZ 0.02% (7 =V 4% 7.2 mg/kg bw/day)
OHETREELG L CHEEIEA LN o722 0, g TOT =V ZHKT G
HIEFR O ZEFE N X — 23l L7-3%% (Roberston et al., 1983) L, 7=U DR NN
WIEBEMEDNFAET D & ) fim a2 AT T Y (Busand Popp, 1987) . & DFEHLO EADE |
Z > MBS 2 B A 7o R HESR I R R R AR O R TldZevn e LTS (Bomhard
and Herbold 2005) ,

EEOREFHEIZCLDE, 72U KW o- MvA VU EMODILEY & DIREFERFEIZL D,
E MZBWTERNADORENRESNTWD, (LT =V VHEKIZEZ D8 6 072D A~
DI OV TIIFFHLAE SN TNWARNZ En b, 7=V U H5EE 124 U B A D%
B ETHRRME CTHLINENE/RETHZ LILTE22, LiL, 7=U 030 o
MWD invitro 33 X W invivo 22 BJFMHFER CHIMEDO H A ORE R A2~ L, Z O 28 BIFMED
7w MCHLNIZPIIESE O AICEBEE L T ANt BE TE RN E2EE L, K
Pl CIE, KV EREMICEL, T=U 2k D e b ATBEIEA R OB A
BFFIZ LD B2 THENMMMEERDD2ONRZYETHL L L,

-8 AEMFEENEH

T =V Okt AR A T, BRBAAMECHET IR X T A L 0EET — X
Zlba—LieZA T=U2ORAOKUDRAZRICELDE MR OEREY ~D 728
WL, A MEZOEUMIETHY . O REZENMK GRILEK : Wi, ~1
UIMETERRSE) ROMIRS (T hOA) IZRBO LT, LeR-> T, AfHMETIET =Y
> DIE R IR~ DEBIZER L, EENAT —ZIZOWTHEMRGER 2R L, FHE
fEORBEZITI & & Lz,

T, T2V DENAEICONT, B N TIEBERPAORENEHRESNTWVDEHD
DIRGFHRBOFERTHY ., 7=V VERIZL W OB B A~ G200V TEREILA 5
BRTWARWA, T v hTIE, 7=V Y 72 mg/kg bw/day O N &FTIZ L0 | MBI
O MR AEO R A MARD S, HODRRBAMPERSN TS, ZEL, vV
A TIIHEBAMEITRD TV Ry, BEFEICOWTIE, BIREALERRBRIT T~ TR
ThoTod, invitro e KBERER L RN~ 2 o 7 4+ —<RERW N invivo /MMERERZE D
HBHERBRICB W THERS RN RE SN TWD, 1.7 BTk 7c LB, 7y MIALNTM
R D ZE S AR IZ DWW TIE, FEBBEIEICE S L ITEBBEEICLI 2D TH D
D% HIE T & D ERE R RILE A2 Vs, WL OO ZE BFERER CHBLED B B BPERE R
BONTWHZ LD, I0ReY A ROMENL, B MR L TR, BEXS LW EREE
FNAKEFTECDAREMEN S D LT L, 7=V v ORNANMEICET 5 & RAFEM & OFF
fEDOREAITH> Z & & LT,

ROREEICONTIE, B hOT—ZB/{oNR2hoToizd, BOIENAEER OFHEN A
T — 2 OMESISFERIZOWNTHRE L7z, £ORE., 10mg/kgbw/day (7 =1V #82 7mg/kg
bw/day) LA L THEIRIRMER, MCV O, FRfLEkE - ~E/ by - ~~ b7 U v MEDH
Do EIRIC BT DN VT Y ikas ., BESMEM TTHES DO IER N A BN, 100 mg/kg bw/day
(7 =V UF8Y 22 mg/kgbw/day: & 9 —D2>D 7 v FEMNAMERER (NCL 1978) L D KWV H &)

27



© 00 N o o A W DN P

A D DA D DB DB W W WWWWWWWWNDNDDNDNDNDNDNDNDNDNNDNNNMNNNRPRPPRPERERERERPRPRPPR
O b WO NP O O 00 ~NO O A WNPFP O O 0 NO O B WINPFP OO oo N O OWDN - O

CRERLIER I R EE R A SR H 7= CHT (1982)12 K % 7 v b &2 v 7= 104 388 5 08 AVERBR &
X—RALZTAITERE LT, BB, EDBARBEIZOWTIL, BIEDRWIEN AVWE DR FEMTE
fifEE LTU A7 LoyL 105 OFRE X428 VSD 28752 L & L, ARBROIERES A
WHIZOWTIX, NOAEL Z#RXETEX R o, KA ORARET — X2 ANFT 52 &
W CTERMNoT272D BMDL g 2R HT 52 LN TEehoiz, L7=23> T, LOAEL 7 mg/kg
bw/day Z POD & LT, AREFEMRE 1000 (FEZ : 10, f# A7 : 10, LOAEL 4 : 10) % i@ H
L. F& ORI OIER M A B O EMTMIEZ 0.007 mg/kg bw/day® - B L7, 28, 20
VAT A ERBR O W TR/ O FEIAE Td > 7= Price D O (1985)0> 5 5 7= BB O
— %R IC B35 TDI0.007 mg/kg bw/day (LOAEL 7 mg/kg bw/day, HEZEAFRE 1000: FE7% :
10, EAZE : 10, LOAEL £/ : 10 [ Ch -7, Tz, BBRAREBIZOWTL, KRR
CBWTEHER TORAERE K HZ <, PRHAETORERRBDONTHET v b ORI
AUTHEAEEZT RARA > & LTRD7Z BMDL(46.75 mg/kg bw/day (LogProbit model)
ZAMFEO IR (POD) & L TRAE TEAIMET L L, Ru—FT7 77 Z— (SF)=0.00214
(mg/kg/day)'® L 72 ) | VSDO0.00468 mg/kg bw/day® 7 EH H S 7o - 6h . T O AR DR D%
DAEEOREFEEFMIE L L7z (BMDLy OB HIZSOWTIEL, (%) BMD By —% ] %
ZHOZ &), L ETRD A EFMEFAME 2 BE Lo R, —EtEofHiicks  nTa bz
BEHTRIZOWTIERABEDOT — 2 2 AFTET, AEKICHBEZH LN TE Rrolt 2
b, AP BT 5% O R O F E M ARE IS FE S A LD VSD 0.00468 mg/kg bw/day
BERTDHZENZYTHDL LWL, ZOffiX, B MZBWTT =V rofk0RFEICk
DIERB AR OB AU ENTNOREICEHL THLBRER WD EEX T, /-, Z0DE
I RERABRGIZL2T7 =0 Ot h~DOFE%E 7 Jenkins © O (1972) TH H LTz A
F~E7 e OEREZFRIE S L7 NOAEL 0.25 mg/kg bw/H & 13#) 50 5070385 5 128,
AZZBR LTS MEREEICH L TRERITRWEE R T,

e AR & D IEFE DN A O TIE, 1-2-2 FEICE T - — ik tIic 4% 4 BB )
L IHABICE AR TIIH LN, 7=V &2 L0 BB 26 #)Z > M5 L 5ppm (19
mg/m?) TR ELAT B &2 D 2 WIS/ fth A h~F 2 o B BOEIN (A ESER L)
N BHILT- Oberst B DHAE (1956)% F— A X T 4 ([TEE L1z, AR LOAEC 19 mg/m? (2
FEOZEH LN FZEREL POD & L, AHEFEMGE 100 (FEZE @ 10, AAZE:10) @M L
72 0.0628 mg/m3® % | W ARRIEIC K D IEF N A FEO A EEFMMM S Lz, Z OfEIX. LOAEC
WCHESLSFHMBEETH DA, MW E 2L AOBRENRBM CHo72Z LD, BIMOL2HREK
IXEB Lo Te, o, MARKICEDEPARBIZONTL, & NEUEOT — 4 n
RNTe | RORKIZE DT v b 104 EEEAER 53R (CHT, 1982)% ., WAL K DF0B A
PERBRORBE X —AF T L LTEE L, b5, RORKICKDENBALEDOREN
A AE O H OB IZ 3R D 7= BMDL146.75 mg/kg bw/day (LogProbit model) % a2, & R4
i BMCL1 116.875 mg/m®® (& MR AJREEICHY) ZRd, ZOWAREZ POD & L CHA
FECHEHMINFTDHE, 2=y F U ZZ (UR)=0.856 (ug/m3)'@L 720 ZH5DMENLRD -
VSD_0.0117 mg/m3? % Wk AFREE DR 2S A S BEO A EVEFHHME & Lz, DL TRD =G EMER
B A fREt Lo R, BABET 20350, HEGIC DWW T X 0 EREMES < FHET 5 2
EMTEIN ABOAAEMEAME 0.0117 mg/m30 % AFMIZI1T 5 BARKDOH EHTT
LT 2DBHY LHW L, 7235, ZOfEIX, FRAREKIC K DA A FMERER (Price
etal., 1985)IZ351F 5 BN D — eI IS < W AFEAAE 0.0175 mg/m?® & A% CTH D Z L
H, B MZIBWTT =Y VOWARBEICELIERNDAZBIZONTHERENRVWVMETH D &
2T,
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21
22

[ <BE>BEEMIMEOGLBE

O R ORI DOIER N A RER EVEFHE T =LOAEL 7 [mg/kg bw/day]+1000= 0.007 [mg/kg bw/day]

® o An—777 7 Z— (SF)=0.1/BMDLio = 0.1/46.75 [mg/kg bw/day] *=0.00214 [(mg/kg/day) ']

@ ORI DI A BA EMFARE (VSD) = BMDL1o 46.75 [mg/kg bw/day] X 104= 0.00468
[mg/kg bw/day]

@ BB IER O LOAEL=19 [mg/m?] X5 [H]/7[H]X6 [FER] /24 [FE]=3.39 [mg/m?]
7 > F O EZ 0.26 m¥/day, FE%E 0.35kg, WINEE 1.0 & E L. W AR OB N
e B 3.39 [mg/m3] X 0.26 [m3/day] +0.35 [kg] X W UL =R 1.0= 2.52 [mg/kg bw/day]
b OWNHEFRE E=2.51 [mg/kg bw/day]/ R e FELE 4L 100=0.0251 [mg/kg bw/day]
b N EMFMGE =0.0251 [mg/kg bw/day] X & FMETE 50 [kg] X WILE 1.0+ & kIR & 20
[m?/day]=0.0628 [mg/m?]

® t N BMCL10o=#% 1 BMDL1o 46.75 [mg/kg bw/day] X & MK 50 [kg] X WU 1.0+ & b FR &
20 [m3/day]=116.875 [mg/m3] (bt bW ABES (T Y)

® We A UR=0.1/t W AJE [mg/m3]=0.856 [(ug/m3)!]

@ W AFERE DI A BB EMEREME (VSD) =t M AJRE [mg/m3] X 104=116.875X 10* =0.0117

\ [mg/m’] /

ARFHMIZIB W TEH U720 RO AR O EMMELZER 1-11 I2E LD D,

RI-NFY OOFEHFHECE LD

7 TR 1R A FE A R AL
& 0 0.00468 mg/kg CHT (1982 L 5 7 v b & HV 7= 104 3 58 5 ArEER
bw/day HeZ v MH N BEHERELZ = RARA o Me Lz
BMDL1(46.75 mg/kg bw/day 7> 53K s> 7- VSD
LIIN 0.0117 mg/m3 CIIT, 1982 OFFXOFRIKIT L 57 > b 104 B [FREE# 53U

HZ v MoA LN MEHEREZ = RRA o e L
BMDL1046.75 mg/kg bw/day (ZFE-3< & kZ4fi BMCLio
116.875 mg/m® /> &5 R & 7= VSD
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Dose [mg/kg bw/day] N Effect
0 123 0 LogProbit model
7 129 0 BMDL10=46.75 mg/kg bw/day
22 128 1
72 130 21
8
Model Name BMD1o BMDL1o BMDi1o/BMDL1o | P-value AlC
[ma/kg [mg/kg
bw/day] bw/day]
Gamma model, restrict 58.2488 49.0363 1.187871026 0.9838 130.732
Logistic model 64.6711 59.0205 1.095739616 0.7435 131.518
LogLogistic model, restrict 58.9669 49.4094 1.193434852 0.9773 130.757
LogProbit model, retrict 56.5132 46.7506* 1.208822988 0.9953 130.69
Multistage model, poly 2, restrict 57.3183 48.557 1.180433305 0.8592 129.739
Multistage model, poly 3, restrict 59.9454 50.0704 1.197222311 0.9662 130.792
Probit model 62.6852 56.2574 1.114256969 0.818 131.267
Weibull model, restrict 59.47 50.1234 1.186471788 0.9754 130.763
Quantal-Linear model 58.8855 42.2669 1.393182372 0.0746 138.569
Gamma model, unrestrict 58.2485 49.0363 1.187864908 0.9838 130.732
LogLogistic model, unrestrict 58.9669 49.4094 1.193434852 0.9773 130.757
LogProbit model, unrestrict 56.5132 46.7506* 1.208822988 0.9953 130.69
Multistage model, poly 2, unrestrict 57.0529 #DIV/0! 0.8619 130.023
Multistage model, poly 3, unrestrict 46.377 2.04E-05 2268001.408 0 3.81E+45
Weibull model, unrestrict 59.47 50.1234 1.186471788 0.9754 130.763
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