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1 AEEFE (AR

XL ®iz

T = D NEREIZB T DA EME T OB E 2 RS S - O FE i S A, 2010 FEEICAFE
ENFAZ ) == ZFHlCRB T, BEMEZ T2 2] (BREMS T2 20 BT T
R 2), BFET T A 2] kﬂﬁéﬂt:kﬂ%\%%ﬁf%Jk%Eéﬂ 7 =1 2% 2011

$(1&%&94ﬂ15’ﬁ%ﬂﬁk?%f(ﬁb%%ﬂ) E Sz, BEMEHE 19
B D ENENAT T OFERZESE %, i@ﬁﬂ&&ﬁ&bfﬁi WA I 2 Efid 5 2 &
& AR

ENA ORISR X 2 BEF ORIl ES L O LW R 2 A L, ZRICET -8R %2 H
WCT =V O EWRMEZ I LZ, LA RoREE#REIC O WX, AEEEROD
FE L E 2 =T o EEEBEOFIED 5> &, BH Db D Th o7 EU-RAR DFERKET
BB 2004 FEEFRE L, **w%zﬁ%n 2002 4E2 5 2018 4 3 AHLEE CloAR S
B EVEE OB K UL ZITU, R ER 2T T =V o O EMFEMN 2 F i
L7z,

-1 BEEFMICET 5 ERS 0

AFTELEERO OB, BET — X OARKEN L E 2 —I2 X5 EBNFHIAEE S -k b
BrUWVERGE L, ERSEI T WHO EREDS AMFZERER (IARCIZ L €/ 77 7 (1987).
WM BE T b X ERBEE /MRS (CEPA)IZ X % Follow-up Report in a PSL substance for
Aniline (2011), EWN TIIMMZIE N B GG ST AR HAE (NITE)C X5 HEFWE O U 2
7 G E No. 63 7=V ] (200))TH 7=,

-—

—

-1-1 gF%b\AJ?/E

FEINA ORI L 2 5D A %% AR, A RS TR, AR T
M (RIER) K O3 % 52 %waﬁbhto

(1) #EH

8 L REEE D IEFE DS A SOV TERIFHI 21T > TWZDid, TF 1-1 ISRTh T F 8
A /MRIES (CEPA), BRINEEd R (ECB). NITE @ 3 B Th o7z, W oIzl
TH. KEALF T ERIENFZEFT (Chemical Industry Institute of Toxicology, CIIT)  (1982) T &
57 =V UERED T v M AW 104 EEHREA R GRBREZ F— 22 7 IR LT,
WTHOFHIZIHE W TE, KRB CRONTEOREHEH CRAONTZMEIZK T2 ~EY
?UV%%\%%ﬁm\5om%ﬁ%’\L@ﬂL%7%é%i7h@kﬂme(7”)V
FHYPRE) CCHIBT L, MifA — B8 & (Tolerable Daily Intake, TDI)D % E (CEPA) & 5\
FR§E~ — (Margin of Safety, MOS & 7= [% Margin of Exposure, MOE)D % | (ECB Jx OV NITE)
21T o7,

ORI THWONT-AEMEZ 7 AR D EEOFEMEEHRIT et 3 (D fE: 0.007

Iwmwwmw\ﬁiﬁiz(m@&ﬁﬂﬁﬁa7xn\%# @2(mm&xm%mz
(1986); EU: 3) Th o7z, HHBEFNED 7 7 AR D EITHTE S TWVR,

1
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% 1-1 7=ULOROSBOIERHALEICET ZEN O FROEE

B B Wi — TV RRA Vb NOAEL X% BT i ik
LOAEL !

S AR | Ty b 104 B | gD ~F Y7 | 0O LOAEL : 7.2 | TDI : 0.00144 | UF5,000 (Ffz
B R | RRERR U ibas, #ishE | mg/kg bw/day mg/kg bw/day | 10 . & [ Z=
(CEPA) (7 =V »HEEE | mitdE, 9 - 10, LOAEL
1994 ) H 10, [RER
CIIT. 1982 RFEN D
AEMLIC X B R

it ZE 5)

RRMAL 8 | Z > b 104 8 | Mg o ~% 27 | 10 LOAEL : MOS H H

J& (ECB) EU | RfE# 53R Uik, #iShE | 7 mg/kg bw/day
U A7 3| (7 =Y | T, 5 ol
# (EU Risk | #)

Assessment CIIT. 1982

Report, EU-

RAR)

2004

Oy BEEFE | T b 104 B | Bl O ~F Y7 | %10 LOAEL : MOE # H

il 42 97 £ TR ER % 5- 3R U ikAE, #EshE | 7 mg/kg bw/day
8 (NITE) | (7 =V i | I, 5 -1
2007 )

CIIT. 1982

W1 7=V R LIZHETRT,

(2) %A

W AKERE DIEFED AT OV TERMOFHE 217 - T Dk, TH 12 1R R E BB
RAEIT (EPA)E O NITE 0 2 HBI o > 7.

&1-2 FZIVUOBRABBOFERELSAZEICEISEANN OEERFE

BERA ML7—4x | =» F& | NOAEL XiZ S A e

A4k LOAEL %
KEBREER | 7 v PE| A B~ E|O BA RfC : RfC 13W A NOAEL 19 mg/m3
T (US. | AJERZER|Z 7 & > | NOAEL : 1x10° mgm® | ZZFEHMECHIEL
EPA) & | B BN 5 ppm (19 NOAEL 3.4 mg/m® & v %t
U R 7 ~ F 7 B | mg/md) UF 3,000 (a2 PE e - Hi4EM
VAT LMD 2026 | B~ DOERiE 10, & N B ORI
(Integrated W) 1A 6 N7 Uy | QA 10, AR HRBR O 10, 5
Risk i k@A, | LOAEL : E) 72 ZEHEERER > K An 3)
Infirmation | "FHIVE S F) | g 4w xt | 17 ppm (64.7
System, Oberst et al. | EEHI | mg/m?®)

IRIS). 1990 | 1956

@2 I W
A) 1 H 6l
], # 5 H)

Du Pont de
Nemours.
1982




O 0 9 N O AW N =

e e e e e
00 N N AW N = O

Gy W& | T v R | MG o B %A LOAEL : MOE i [

FEAGERAN L | A BB | K. ~T V17 ppm (M E

Mt Br 7 U ¥ I fi#: 65.8 mg/m?,

(NITE) EPA. 1981 FH. OB E RO HBE 87

WU A i 7T mg/kg bw/day)

FEAM

2007

EER AT TPRRE 1 FRHL - BRI 2 195 2

= HRR ppm (3.8 EEEY, BB R IET

JE S DR mg/m?) (& F LZHM CHUHEFAREEZ 1

(2017 ) W) ppm & L7= (FRRHMh
1998),

PNy TLV-TWA : BiL: A P~EZBEL LA

AERHMER 2 ppm (7.6 L IEFED 1.5%LL T3]

(ACGIH) mg/m?) L7ZIE) B E LWV & OB

2015) M5, TLV-TWA fE#% 2 ppm
WRRE LTz (FRZR 8k 2001,
2004),

KA > i 4t MAK value : fEFHANT 45 mg N7 =Y H

=W = 2 ppm (7.7 FREOERIC LD A TS

(DFG) 2017 mg/m?) 7 e LE O I ETE R & £ S
BiEThd, ZhEVEDIZ
W.CT, MAKvalue % 2 ppm (8
mg/m®) & B E U R B ik &
WETDHZENEELWE L
(DFGOT vol. 17 (1994)), 2015
FEOFMTIE., ZOMEICHED
Wik b~ g 2 FE
L. BAT (biological tolerance
value) fiE &2 U BLW(biologischer
Leitwert) fH % FLE L7z (Bolt
etal., 2017),

KE EPA Tl HEHIMPENSOOMAHA NS HERT Y FRA VP2 DH I L

MTET v bEHWZ 2 BRERA

%% B (Du Pont de Nemours & Co., 1982) ¢ LOAEL

17ppm ZBE L7 LT, v b, vV A, EALEY FEHWE 1 HEIZ L SRBREMED D
B (Oberst et al., 1956) @ NOAEL 5 ppm (#5H 19 mg/m®) % £%H

720 20~26 A

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

NITE 1%, K[E EPA 78 1981 4E|Z i L7= SD 7 v b @ 2 HEW A&

== =
TR

(i) AR (GEAM

R TAFART, RERZEIEE) S Du Pont de Nemours. 1982 & [fl—7 — & EHERI S 410 5) TR
LTI OIER, ~F TV baE, MisNEmTTHE A FHE & L7- LOAEL {8 17 ppm (#5
il : 65.8 mg/m?) £ V15D 7-R 0 HBME 8.7 mg/kg bw/day (= 65.8 mg/m® x 0.26 m®/ H FEIL & x
6 WFfE]/24 FEf x5 H/7 B x 1.0 (WUXE)/0.35 kg bw) % MOE H HIZH W=,

EU (%, NITE & [A U < K[E EPA(1981)i2 &k % SD 7 v b 2 HF W A 2%

(SR B DR

RED ., MIEOER, ~ETT U La., B EMTELZTEE & LT, ARBRd LOAEL i %
17 ppm (3R : 65.8 mg/m®) & L7228, MOS OHEHIZIF# 0 LOAEL % W =7-H, Z D
W N LOAEL il % §FAM A 5 (IS5 F L 72 2> > 7= (EU RAR, 2004),
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1-1-2 RHLAZE
(1) D ANES A
TN KBRS (R 1-3) KOVEMFHIOMEZ LI NICE Lo,

£1-3 FZVODENBAMSE

3

PB4 /H i o Sy B E

[ BR 2y A BF 52 5% B

s <N 2uME T INKE T X 7
IARC (1982, 1987) 3 B MIRTBHENAPEC OV TR TE 20

BEOLLE NERAMEDE, B TORBAEDO 57
U.S. EPA/IRIS (1988) B2 REHLASH V) . Do FEFEIFTED O RS AEEL, F 3T
— X NI W

ACGIH (2004) A3 t h~OBEMII AR TH D25, EBREW THEN AN

EREIN=WE
EU RAR 3 TN ANMEO BB T D REM RN H 5
EU CLP Carc. 2 b MIHTBEDAMEREDN D ME

FEIBR S AMFZERSES (IARC)IZ, 7=V > Dt h TOINAMEIZ OV T, 1949 4£~1961 4|2
EMEFE 23 A0 D3 RE S AT 6 1R DN E AR TR D% 7 ATRE R 2 FICREA L 7=, REfiet S & L7y
TSR, 7=V VHERICRERBE INTZWmEGIN R, 7= o OEENERME ST
WD DDEMENA A EZFHFRT D AREERGEINTE LT, b h~ORMNAMEICE L T
Z RTICEGEA AR+ THD E LT, Z—73(8 MZRTDINAMEIZ O TIIHHET
TRVIE) B LT, —7, fLoBBIE, US EPA 23 7 v — 7 B2, KIEREREM A HMFE
&k (ACGIH) 7% A3, EURAR A7 TV —3 L LTEY ., b M TOREBAMDIEHLL
R0 THLIN, B TORNAME T LT =2 0bIME LML TWD, iz, B
M= E T (Buropean Chemicals Agency, ECHA)® CLP 733 ({bZEsh D 43¥a, F£on, wEElc
B89 % #1HI Regulation on Clasification, Labelling and Packaging of substances and mixtures) Tl
7 = U % Carc.2 T4 & 1L TV % (https://echa.europa.eu/information-on-chemicals/cl-
inventory-database/-/discli/details/115877),

(2) M

T2 AR X DR ORI L AR A E BT OME A LI ISR, A5
OB HIZKE EPA & ECB 3 T-> CW5, EBREMIZEIT 2N AMEOFMIZ T X TRA
REIZELD2HDTHY | WA TOFMEIIITHIL TR,
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F1-4 7Z)OOROBBROENAZEICET 5 EEREEE

B8 BT — T RRA v b FEANE - B H R 105D Y 22
%1
U.S. Fwoh 104 | PR T OMMA | BEY 27 OBRBLERET VIC | 1.75x 1073
EPA/IRIS R R i FVERANE, R | LD AMED B, mg/kg bw/day
TSP, B PRE | .
1988 CIIT. 1982 DA #&1 SF: (#BSF &V
B
5.7 x 107 (mg/kg bw/day)!
UR (BRHK) :
1.6 x 107 (ng/L)!
JEEFRA Y 27 104, 105 . 1012
MY+ 28HAKFREZTRZEN
600, 60. 6 ug/L
ECB 7 b 104 3 | BT o e gy | 120 - 46 me/ke bwiday 1.84x 107
RATH R Wi RV RN, 4 | (72 mg/kg/day BeGHETOMIEIHEL | me/ke bw/day
2004 BEPIIE . MR | T 39%00 5 72x25/39 1Tk B,
CIIT. 1982 %A MOE . H o 7= % O A E, ) (T25 L0 5iHH)
ICH-M7 5o b 104 38 | lEORE RS | “LTE PDE 720 pg/day UF10,000 & L
(R1) Step 4 | JRAEFABR T
(2017)
CIIT. 1982 TDI=0.0072
mg/kg bw/day

X1 KFBEICBWTEHLELD

U.S. EPA Integrated Risk Information System (IRIS) (1988)
U.S. EPA IRIS %, KEALF TEEFHMEMNSEHT (Chemical Industry Institute of Toxicology,

CIIT.

1982)3 i L7277 v MZT =V U 4 0, 200, 600, 2,000 ppm O & T 104

RO (REE) &5 LB ES & MR CoMMERNE, MR, R E L O
BRI EBDOEFH N O LT AESE (0/64, 0/90, 1/90, 31/90) ZFEHEEE LT, i
Tl A7 OMIELEBEET NI DIMFICL VRO AR —T7 7 7 % — (SF)5.7x 107
(mg/kg bw/day)!, #KfiK==> FVU Z2 (UR)1.6x 107 (ng/L)' ZHH L=, FIZfEESE
BV AT LoUL 104, 107, 10012F8 2 7 5K IR B 2 & 2 600, 60, 6 ug/L &&HHL
776

EU Risk Assessment Report (EU RAR) (2004)

ECB (RKJME 250 R) 1, CHT(982)0Z k25 T v M7 =V IR & 104 EERE O
(REF) &5 L7zl VT, o s HER (100 mg/kg bw/day) TR O {4 P iE & fH
BABERAERPEEICES LZZ L EROINCI(1978)I2 L 57 v Mo T =V VHgtE % 103
RO (REE) B5 U723 T, o2 G R CMRIC BT 5 MEREORAELN, &
PR R M OVt D (R ZE N B8 B C O BRME I IE K OV B R RED AIE DO R AEE N A EIZ B
L, MCHLHEEETRZNVLODO EFRBARALNTZZ END, T=V X7 v MIEPA
PEE R LR LT,
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b MZBI L TiX Ward et al,, 1991.0#5 % & e NIOSH OE P& LZFIH L, 7=V &

DLW U255 E TN ADORIERN ERH L7 =0 v L0

HEREEDND DD, 7=V UBNERSAORKYE LMK+ 252 iz Taxrne L

2o F720 ECBIX, 7=V VNI v b FTRILE Y ICRFEIND =D, HH WD 5
BT VAIZBNTE hTOHIREDORENBALY A7 ZRINTHZ LILTERVD, B

FCOTF—ZRROENT-HDTHHT-D, B N TORBAMED Y A 7 O R 723111

RARETH D LFERm LTV D,

VL EXY | ECB X, BRAMEDZIREICET 5 EU OREMEITHEN, T = U ATFER A

DAT TV =3 (& "EBAMEOBEEZSEEZTWE), £/RI1E R4 BN AMEDZEIZH
THREHRFEMN S D) LT,

EU RAR 28T 2N AMEICET 2 E &I TIL, 7 v NMTBIT 2 IS O R AEFE) G
T25 #%H L. MOE #3&EH L7-,

@ [ K EU EH S BUHIFTMERR S ICH)IC K5 3 WA 74 > NEERFENRALY A2

IR 2 72O OEEG T DNA ROSHE (ZRIFNE) R OFM&X OEE] A K74
> f#iiE ICH-M7 (R1) Step 4 (2017)

ICH 78 2015 4E12AF Uiz TETEMIRE N AU 27 ZRIRT 5 72 O EFK 5 H DNA K
P (EREFEMN) S OFFMEOER] A4 K74 0 OffiELE L TARISN TV A ARRE
LT, ICHMT7 R))iE, EFRLBETIHEHI N, BRFEMESSEBAME TH D
EBRIREINTWD —HOLFEMEIZOWT, ICH M7 HA K74 TRENTALB s R
MBI EZ RO L FAZ T2 B TEKR ST, 2O T, EED invitro X W invivo
BIREERBR T CTH -T2 D, BEMICEBEERSAME L L TEZ LT
27 =V UNEFO—D L LTET b, BRFMER OIS AP IR AT (Mode
of Action) Z 7l L 72 £ T, #F4 1 H ##% & (Permissible daily exposure, PDE) 723K 7,

ICHM7 (R1)TiZ, EBAMEIZ DWW T, CIT (1982) % UK [E[FE L2 AWFFEAT (National
Cancer Institute, NCI) (1978)IZ/1 2., Hagiwara ©(1980)D 5 (BN AMENTERD Bz o
727 v he~d 80 EBREE# 53BR) ZHWTRHME L7, £72. 7=V VORB AT~
BIEFEMEOBGIZONWTIE, 7=V U EERA PEZ o B U ER NEMZERZ L, %
DOFEFRA U 2 AR EROE M TTHER, ISR O IR 72 8 AR IR & 72 2 RTRENEDS & 5 3
INETEREN T v b~ T ZZRBO LN DD, R AR CIXIEEREILT v FORx
RO BN, v~V RIZEFRO NN Z s, BEEEIET =Y OB AEFED
HERER TRV E B L TWD, 2 ORDAMFIZEET 5 I K& ORI 55 0> H &5
JIENFERIE TH D Z D, ICHMT (R1) Tk, CIHT (1982)D 2 D F » b 23 AJFE A RER
DH&EET—2 A, KIEHETHD 7.2 mgkg bw/day &0 AMED NOAEL & L, K
50 kg MOV 2R 500 (7 bovb e b~5, HAROIES > 10, EEZRFME 10)
% W CAJE PDE % 720 pg/day & HiH L7z,

(3) %A
WA ZETE DFED AT OV TR, EMERIRHEIIAT O TV D b DD, BIED L 2 AE &

P 24T o TR RS X7 <, An—T Ty 2 X — 2=y N A7 VSD ZE O E I35
Lo T,
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1-1-3 ERADMERICE SRFIEF

E NSO —fREREE . S EBREESIC BT 2 RASOKO B, faeHE. B E% o 2850
@KOMT\T®%L5_ikaO

£ 1-5 7O OEADOMESICE SR FIE

BT Hi il i

- . KEIELE : BEI N TR

PRGNS o
AERKIGEDE (TEREFH I WEHO 11)

K5 W 15 Pk FERE - GRE ST
KIEVE AREHEAE  BE S ATV
55 82 vk BRI RRE
iﬁﬁi%ﬁﬁgié FFABREE 1 ppm (3.8 mg/m?)
K[E ACGIH (2015 %) | TLV-TWA: 2 ppm (7.6 mg/m?)

1-2 —fEt

T=U OO KO AREICL D EwmItER
LXDA RMNET v AR OEO IREZE (M

HE, B FRUEIME BIZT =T U RRIZ
i ORIER) . M) Th o7,

W

1-2-1 #£#0
(1) e

KERAERGICE D7 =0 Dbt h~OEBIZOWTIL, Jenkins 52 X 2 FEFZBROHAE
(19D, AFEBRTIZ, RT2T 47 20 N (i 22-45 %, BE 17 A, LtE:3 N) %
RBNZT =V 5, 15, 25 mg AOHEEK 43 AflECROKE L, Bz, Z2OFD 13

24 %35, 45, 55 X% 65 mg/ NDHEZ ket N &5 Lc (5 A OFEMIEEHE 7R
U)o ZTDORER, 5mg/ AN GREOMEIZHE L 25mg/ AL ETA hAEZ B B OEMNRAEDL I,
WMo e — 2713 4 FERILIAN (65 mg/ AT 2 FFfIfZIZ 16.1%) Th o 721Eh, &5 24 WFfliL
\CFEHE L7ZMAE TIE 45, 65Smg A CIMEE U L E L OEEORMA A b, L->Tk bD
KEA 60 kg LIETDHE, A RNEZ O DOAEREZIEREL L-ARBRO NOAEL 1 15
mg/ A\ (0.25 mg/kg bw/H) Toh - 7=,

(2) EBREWY

T U EROBE LEREERSBEERBRO YL, F—2AFF oM & U TS LB
HKERIL, HTFBREE MY (CEPA), EU, NITE A% —2 %5 ¢ I8 L7 CIIT (1982)
DT v b 104 BRI ERR TH - 72, RRBOMEZ VL FICRT,

7
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Wi CD-F = » & (1 B¢ 130 DE/BE/ME) 127 = U 4l 0. 10, 30, 100 mg/kg bw/day (7
=1V 0, 7. 22, 72mg/kg bw/HIZFIY) % 104 FHEREFH G LifE R, MKFNREIC
FBUNTIX 10 mg/kg bw/day PL ECHERIRIMER & X MCV O8I0, JRMEREL, ~E7 e
~< F 27Uy MEDRED . 30 mg/kg bw/day LLETILA A F~F 71 B OHN, 100 mg/kg
bw/day T/ A > Y /MERK O MCH OEINARS Stz (MR >W iRtz L) . 20
LD AEIZ IV TIE, 10 mg/kg bw/day LA LT 52 # B LIRICIRO~T T U U ikE LD
BE& 1 M U 30 mg/kg bw/day PA_E CRRE B O HEN & OV 35 1) B BESM & i e, 100
mg/kg bw/day DIETEROEEN (HE) DIFH>, 26 3 H LA Mg R K& OHR G, Pig o2
RN (MERE) . 104 38 B I MO BELETE R OSBRI NS Y o RERED (F
i) . RIS &6%%W$(%®A) BRI DIk ITHE, BRI Y o o]E El
R OIFEIC I T 2 ~E YT U A, MO EEIEI, JPER O E R B4 6
Teo AEDORER IV | ARBRO—kFHMIZEI T 5 NOAEL I3 E CT& 9§, LOAEL (X 10
mg/kg bw/day (77 =V »FH 418 7 mg/kg bw/day) T 5 & fi|lfr L 7=,

(ARRBRIZHOWTIE, FULAF AR AT D72, NITELZFEWE O Y 2 7 5EHiE (2007) @
%ﬁ#%ﬁ%L\HHMR_ﬁﬁéﬂtkﬁ% FLL7),

1-2-2 A
(1)e b

A L7-FA T, WARKNSLOE hA~DEMRFEICLDT7T =V VEAROBHEERIZED
VaWAS R eV i

(2) FZBEWY

BEDORERAZRBRRIIRBRT A RN T A MTA FIA VEICAEBL TR o1
72D, T =0 ORAITEDEEBIZONTUIEY T —Z B LTV A3, U.S. EPAIRIS
J O EU RAR I ONZ NITE OALFWE O U 2 7 FElETIX, M7 v bEHwWiz 2 B E
721X 26 A OWMABRBRBRE X —AXT 4 L LTCWW5, T2, BT X REEE /MRS (CEPA)
I2& D 2011 FOHEICBWTC, BT v bEHWE 2 HE O AZEZRER (2004)% #7- (2ZH
D EFCT0D, &2 ORBOMEZ LI TIRT,

Oberst et al. © (1956) &, KM Wistar 7 v MZ7 =V > 5 ppm (19 mg/m?) % 6 F¢fl/H .,
5 /AR, 26 HERA (25F) & LT, TOMER HEGHICTFT / —EBRGILF A F~ES
0 ROBMREMN (RmA P~NEZ B E V& 6mg/mL, 7272 L, ﬁ&&%ﬂ%ﬁ@fﬁ&@
AP AEEZOAEIZET AR L) DO b, WEFIRE CIX, &5 O M)
DAY IR G L A BIIRD b oo, ARBRIC ?6HMHJi5mm
(19 mg/m3) & flWr S 47z,

Du Pont de Nemours (1982) *i%, 4 Crl:CD 7 » MMZ7 =Y >0, 17, 45, 87 ppm (0, 64.7,
171.4, 3313 mg/m’) % 6 WfE/A . 5 A/H, 2 HEWARE (&) L. 13 B EOKRIEWIH
T RBR A M Lo, EORER, 17ppm LLE T, KT OIR MER R B O BN, i
NI R, ~F T U kG A, 45 ppm BL_ETHERFH 2 A h~T 7 0 e BN,
2 GRIERE, ~Er/mEr &, ~~ b7 Uy MA, VFERMER~E 7 7 BV RE (MCHC)
D) KOsk bt BB B D BEIN Y 87 ppm TF 7/ —E 258 v 7=, AakBRIZ 1T 5 LOAEL
L. 17 ppm (65.8 mg/m’) T 5 & H|r < iz,

8
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10

12
13
14
15
16
17
18
19
20
21

22

23
24
25
26

27

28

29
30
31
32

33
34
35
36
37
38
39
40
41
42

(R A F AR D728, U.S. EPA IRIS (1990) 7551 H, )

-—

—

EPA (1981) *ix. MM SD 7 v M7=V > 0, 17, 45, 87 ppm (0. 65.8. 174.2, 336.7
mg/m’) % 6 Kffl/H, 5 A/H, 2 HERARE (&) LElRE2FEm LIz, TO/RE, 17
ppm L ECHEORE R, BIEMENR 2NN E T U ks, SN EIMTTEN, 45 ppm UL ET
A h~EZ vy, fRARMEE, FHRMERERE ORI E OFRMERE, ~E 7 m e R
B~ N7 Uy ME, SEERIMERASE 7 0 R RIFECREREMR O 87 ppm T

JRESER IR MER~E 7 m B & (MCH), U &/ BRELD BN K OV fikZ 47 HRER . i/ MREL D I8
B NFIEIZ 31T 2 BESE I TTHED - BTz, ARAERIZIS 1T D LOAEL 1%, 17 ppm (65.8 mg/m?)
ThodEfWrsni,

FHLAFARRI D72, NITELFWE O Y A 7 FhE (2007) OFL# 551, )

*EPA (1981) & Du Pont de Nemours (1982) (Vv \fﬁ/b’b Huskell Laboratory ® 7 — %
ThY, REBEFMHENELLTWDL I EnbE—T —& RSB, WIind
AFRADIZOFEMIIAATH 5,

Pauluhn(2004)i%, HEME Wistar 7 v MZT7 =V % 9.2-274.9 mg/m®* DHET 6 KEfl/H., 5
AAE, 2 HMERA (&) & Lz, ZORE. 32.4 mg/m® THIEIZ 31T 5 B/ E I OB
7eHEIN, 96.5 mg/mP UL E T A FE S v B VMECRIMERFEENRBD bz Z Enn, KR
% NOAEC 1% 32.4 mg/m*. NOEC (% 9.2 mg/m?® & Hlr L 7=,

-3 HJE - RAESM

WTIOBBICI W T S BRI 2 SRR A FERTAM 8 2 5K 6 72 54l 2 SEH L T v
ol Flo, 7y RO 22 HWERBRTIX, 7=V U REIC X 2BE R AT A
BT O BTV,

-3-1 #0
(1) E k
=V ORARERICE D FOAFERAERBIZOW T, FHEICE T 5 FBITE O h
07”_0
(2) EBREY
IR T v MCT = U A sflR 0 &G L7 EBRICHE W T, B mMEE M B3 5

FTRMNZ BTV D, AFEENE S D VIR AEFIEITFR O B> T,

EU Risk Assessment Report (EU RAR) (2004) K& ONCH)  HL 5 BEAf £ 117 % k4% (NITE)
O MEFEWE O Y A7 3 lE ] 00DIZIHBNWTHF—AXT ¢ L LT v NEFEFE RN
ABR (Price et al., 1985) DML, L Fom@Y TH D,

M F344 7 v MZT =V HEEEHE 10, 30, 100 mg/kg bw/day (7 =1V > 7, 21, 70 mg/kg
bw/day (ZFHY) ZUEHR 7~20 B UTEHR 7 B~ (A% 0 H) FCTHREREO&KS L,
T OREF, MR 7~20 HIZT7 =V U 25 S HE TIE, 10 mg/kg bw/day LA E T JEfi

9
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37

38

39
40
41
42
43

DOFIXFEEHIM, 100 mg/kg bw/day THEEMIMEDOMME, A F~E7 2 B ORI, JRILER
B HEIRIR M EREHEMNE D FE BT A, IR RE M 72 0 O B IRE L OB RS
X, W GREK) KRB OMICHEFFIIARZITRO biehroTe, o, —EYN2Y
DAEFIYEL, PR ERE, FEREERE L OWR VO -2 0 E &I b Vs Rt & o2
IO B2 oT-, HIRT H~DiE 7 =0 v 25 S n-BE% TiX, 100 mg/kg
bwday THIXfE&EOHM, A h~F 7o B U RE K OCEERMERBFEOHMMBGRD Hi
72. —J7. 100 mg/kg bw/day O EZ 5 I N T-HEHE KO CIX, HIFEEORE
TEDNEEAR 72 HEIN S ORI AR ML ER S FE O ¥ENN 2358 0 BTz, £72. 100 mg/kg bw/day D &%
B G X - BE B RO AR Tk, SEERMEREREASH G FNICEBICHEM L, Ll
BB EOEHARICE W TIE, REHERICBW TS, BRI OEA R OAFE, M
EBROFRNRER ST =) VEHICL 2 BEEEBIIRO b hole, @AM D
mhote, ULEORERND . RRBROREY~DEIZBI3 %5 LOAEL X 10 mg/kg bw/day
(7 =V > 7mg/kgbw/day fHY) | REMW~DFEEIZEIT 5 NOAEL IX 30 mg/kg bw/day (7
=V 21 mg/kg bw/day HH¥)TH 5 & B X bz,

EU RAR (2004)% O' NITE (b E o9 U 2 7 3 HiiE ] (2007) Tk, 7=U DO~ 7 A
ERAWEAT ) —= T O O LR AT MERER (Hardin et al., 1987, Piccirillo et al., 1983)
IZOWTH, F—RXT 4L TH->TW, bR TIE, MMt ICR ~v AIZT7 =
U > % 560 mg/kg bw/day (Tl Si72 LD50 [ZFH ) o F & CUEMRE 6~13 B IC5RHRE 1% 5
L7ofE R, REWOET (6/50 PB) M OMKERAD, HAER OKRE K OYREHEINEOH T
BICA BB PR DTz, ARBRTIX, 7=V v BEICXL D~ T AR AEFIERE
RO LN no T,

oM, B OFEHREICL D & ik~ T 227 =Y 31 £720% 93 mg/kg bw/day) %
B 7 H ~43 ek ORI i G U 7oA S, MERE o VBl L2 L P AR il 2k R BE R oD i . Mk
D WREMIZ I g (FAAIF R~ LRI AR) OB M 23588 & 4172 (Holm et al., 2015; Holm
etal,2016), £7=. FEMYICEFE CEMETT =Y (30 £ 721 90 mg/kg bw/day) % % 5- L 5N
TR SNV HEE~ U R REWIC . BUR FERATERIC 3 1T 5 NI SR AiTE O PR — % (SDN-
POA) DAL B8V 2358 B 47z (Hay-Schmidt et al., 2017), ML EO#HE|IZFES &,
LOAEL /% 30 mg/kgbw/day TH L LHIkr L7z, TN HO@REDOHF TIL, HEMICT =0 D
REMTHHLTE T I /) 72y (4B FaXxe 7 7=V F) % 50 7213 150 mg/kg
bw/day O & CTHEIFE DG LTl v | MERED B2 AL P AR il 2k T BE B o Fa i . e
BV IR (JRARIFRE~RRINAR) DD e OVREAE DS RSREIR T HEO LB I HHIR
THEBRTES S BT 2 AR SR AT EF O PER —AUEE (SDN-POA) D 1%l i B D K OVl 0 o
HEDOYEITEN DOIWERANFE 8 B F72 (Holm et al., 2015; Holm et al., 2016; Hay-Schmidt et al., 2017),

1-3-2 A
(1)e b

T =V UREICLDE OB EFBEREICOWTL, MOLFHE & LT E R
ENTZHE (Podluzhnyi, 197923 1 tEdH 0 . v o7 ANPEIC ARREEE ., JRBAERERS & &K OVH
SRUEE DN HE SN T VWD, L, AHEEXT =V VHMBEREICL DO TIER
<, BET—ARENHRBICET 2T — X OREA R+ Tho727H, EURARIZZ O
Wik & T W R Do T,
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(2) EERE

FELI-FAT, 7=V OWAREIC L DEMBAFMHICET 2807 — 21350610
o T,

1-4 ZERM% (BEHEMH
1-4-1 E F~ADEE

FEL-FEAET, 7=V Db MBI AERFMHICET T —X 3G nihroTz,

1-4-2 EinEHAR

7 =V AT B invitro W in vivo BARFEMERERIZOWT, £ 1-6,1-7 IZRT,

EU-RAR (2004), NITE O U X 7 §HfisE (2007) . & F X B4 /MR EE (CEPA)(2011)
DLEa2—ZLdE, RI6IRLEBEY, 7=V I7 =Y UHEREEIX, MEE2Hvz
BIREREFERBRICHB VT, S9 mix DAEC PO OLPTRETHD ZENMESNL TV
(Haworth et al.,1983; Jung, 1992; Chung et al., 1995; ABmann et al., 1997; Martinez et al. 2000), <&
D OHEITBNTH, 7=V THIE 2 AW BIR R BRI B W TRETH D
ZEMR STV (Simmon et al., 1979; de Flora, 1981; Dunkel et al., 1984; Nakamura et
al.,1987),

7 =0 OB OEEMEE AV ERERIL, v~ R U7 —< B, PR Rm AR
B, Akt oy IR 2s e, ANEH DNA A% (UDS). DNA Ui W THER H - 72, ~ 7
2V 7 —vRRICOWVWTIE, Z20L <D S9 mix fFEOFHEIZ00 6 T Bk
(Wangenheim and Bolcsfoldi et al., 1988) & %\ 35585 (Mitchell et al., 1988; McGregor et al.,
1991) &HME SN TUVD A, S9 mix FF1E F TORIT- 2R Tid, 1100 pg/mL £ TMETH
- 72 (Amacher et al., 1980), F5PEREF 25 H 723 Bk TIE, W b RENEMEIZ X VIR H&E)
SR EN T, 2B, WTHORBRICBWTYH, an=—0 k& SOPEITTHhA T
20N,

invitro YO R B FHER TlX, SOmix FE T CTEAEDOT =V K DB EN, Fv A
Z— AL AKX =i EK (CHO) A2 (Gallowayetal., 1987 ; 1600 33 X TOF 5000 ug/mL) ., %
OF ¥ A =— A L2 Z—filifisk (CHL) #ifa (Ishidate, 1988 ; 1000 35 X Tf 2000 pg/mL) T
WO b (HIREET — X2 oW TIEE#EAR L), Zofll, & 1-6 IZFE#IE 72 23, EURAR
(2004)IZ £ % & . SO mix /FA/E T T V79 fifa T & Biis 255 (Miltenburger, 1986 ;4300 pg/mL) |
S9 mix FETELE F Tk, BEMEREEZ Galloway © (1987) 2k 5 CHO #flfE (e HE 1600
png/mL) J (¥ Ishidate & Odashima (1977) (2 X % CHL ffifd (&@ A& 250 pg/mL) THK~
MBI TWD, —H. S9mix HFEAATE T TlE, BEEpT .28 Ishidate & (1988) (2L %5 CHL
J@ (1000 35 LY 2000 pg/mL) K O Miltenburger (1986) (2 &% V79 #lifid (4300 pg/mL) if
TMNZ Chung 5 (1995)I12 K % CHO HijE TH 4 B BTV D,

EU RAR Q00NHIZ LD &, 7=V v OhfikGuta K28 H# (SCE)RBRICO>WTiX, 7=V~

(MimeHE) 1X. F b2 1 AL P-450 & NADPH-F F 7 12 A P-450 i@ iR 2 1T LA & 20
b NERHESERIIEIC BT, S B KOV 10 mmol/L (465 35 LTV 930 pg/mL) D& T SCE % 7%
L7- (Wilmeretal,, 1981), F7=, KRB TIET7 =V R TH 5 0-7 /7 7=/ —/)L & N-
Txz=/bb KX 7 I Un, BUEA X 0 IRVEE (£ %0.1 88X 0.05 mmol/L LA E)
T SCE Z#5% L7=, CHO fijlcB W\ CiL, 7=V IREHRIEFIE F D 50~500 ug/mL T

11
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A B A B A B W W W W W W W W W W N DN NN D D DD N NN == = e e e e e
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SCE ##% L7z, S9 mix f7/E F CO/EMIREIX 3000~5000 ug/mL ToH > 72, S9 mix fF1E
EIEFTE PSRBT DEHIRE O Z2IL, S9mix IEFTE N CIXREFFRI &, S9mix fF1E F Tl
R ZEE Ch o722 & XML T 7= (Gallowayetal., 1987), 7=, £ 1-6 [ZFEHEIT /223,
BOREBRTIL, BMBERIEIC LS TEEar A FARY L AFET Y L RERICBWT, 7=V
1% 0.1~1.0mmol/L (9.3~93 ng/mL) D #ipH THEMKFNEIZ SCE Z#75% L7z (Wilmer et al.,
1984), AMEHIZ. #{b L72V o _BkZ~F 27 1 B2 1000 pg/mL DIEE FT7 =V 1T 5%
L7 & DHDT 0 SCEDHMPBE SN LD, 7= U bBRHEEDOH 5 i
R ~DOEHIITIRMERB B G L TV 5 LT ShTun s,

7 =V OREH DNA A% (UDS) 1o\ TiE, b MMREEEATMINY  (Butterworthet al.,
1989) BLOVT v MMEEEITAIL (Yoshimietal., 1988) 128 T, 1.0 mmol/L (93 ug/mL)
% T DNA &1 (REH DNA &5k, UDS) Z#E% Laho7c (MlaEkic>»WTid, 7—#
DFLHE7R L),

7 =1 > ® DNA $HUIEIZ DWW TiX, S9 mix fFEFDO~ T AU o7 —<HlglzB\ T,
FEFICEBEEDT =1 (215 mmol/L)IC X > THIM LT, 7277 L, FEESIZZ0REE 'R
EE | & LCW5 (Garberget al., 1988) , S9 mix FE/FAE T ClEit RiLfE M CTH - 7= (Garberg
et al., 1988; Kozumbo et al., 1992), Garberg & (1988) Dl TlX. S9mix fF1E F. FELF
ET & bBEOFEENRE S L7,

Invivo 2 TIL, ~ U A& HWo/MZEREBR T, R RV & T%0E L7238 (Harper etal.,
1984) } O% M e Kt B (610 mg/kg) TN L 72585 (BG-Chemie, 1985)IX[&14:72 - 7243, £ D
hoFERIT, FEEZRTREGHEOATHIEZEZR L2 (Ashby et al., 1991; Westmoreland and
Gatehouse, 1991; Vlachos, 1989), 7 » k& H W =/MMEeER Tix, 95851 (George etal., 1990) X
X2 (Bayer AG,2001a) TdH - 7228, WO RER & /N D FHE DS HENE K OFRBR 1B DA
i 72® . EURAR TIHERICIIFEETE N E LT,

Z DML Din vivolB R IERBRIZOWTIX, ~ U A0 F#i % W o Ye AR B HE BRIt
(Bayer AG, 2001b), 7 v &M\ /=SCE B TIZo W RS R 2R L7z (Parodi et al.,
1982), F£7-. DNASHUIKIZ DWW TIL, ¥~ 7 ADEf# (Cesarone et al., 1982)d 5\ ML T v K
DTN M O i (Parodi et al., 1982)ZFB W TIHMERT AR b/, 7=V  ODNAFE S
DOWTIE, T v OB, PE, ITESOIRBIZB N THREEDR S 5 & oGRS T
VY% (McCarthy et al., 1985; Roberts and Warwick, 1966), 7272 L. Roberts & Warwick(Z & 57k
B AL, R85 WO DNAREGRE TH - 72 2 E MR RVNISEEATND Z &, F
72, McCarthy & OFRER T A OV IR ORE R IT, FE 2 Y U EKRMaE 2 < EATH
D2 ERMEDOBH A IE LB R THL ZLICHETOINERDH D, 2 Ay
F7 v EAIZ K DHDNARFIZET 2B TIZ, 7 v NRO~ U A1, ITIEE O s
IZBWTHERERNE LN TSR, EIRIC DWW TR ST 725 72 (Sekihashi et
al., 2002; Sasaki et al., 1999),

T2V DEERBMTHDp-T 2 ) 7 = ) —MITONT, invivo/MERBRIZ B3 5 sk
NH-oT=, ~TAZHWT/IERBRIZBWC, p-7 2/ 7=/ — /WX EREAIE, i,
MM L2 A & /N & 5% L7 (Benning et al., 1994; Cliet et al., 1989; Wild et al., 1980) , Z @
ZEmB. invivo RRORBNEMHELR TH LN —HOGMERRIZ, 7=V @M LD
AREME SRR S ATz,

—7J5. EU-RAR (2004) (2 X% &, BIfEATAJRERAFEMARZ BIFMEICE L TlX, ~ v &
~DOFEEN X AR X589 (Topham, 1980a), 7 v b & AW EMEESERER T

12



U R S

. WIS R 1345 DAL TUWRUN(CTL, 1998), F7-. IR 2 H 7z Yt ik B 3 BR T

fThh T,
F1-6 in vitroBEEERER
7 BB P fGE gD ik
-S9 +S9
BImER | R AITF T AE YT UNAA | 100, 333, - - Haworth
ZEGABR | TA98 K —?D89 1,000, 3,333, - - etal,
TA100 6,666 (ng/plate) — — 1983
TA1535 — — (NITE,
TA1537 2007; EU
RAR
2004)
FRIF T A Aroclor1254i%8 | Jl AT - Jung, 1992
TA102 SDZ » MFS9 (NITE,
10% S9mix 2007; EU
RAR
2004)
AARIF TR Z > b S9 mix 1-3000 p g/plate — — Chung et
TA98 al., 1995
TA100 (CEPA,
TA98NR 2011)
TA100NR
FARIF T AH Z v b S9 mix 317,325, 1250, — ABmann et
TA98 2500, 5000 pg/plate al., 1997.
TA100 (CEPA,
2011)
IC188 (its oxyR+ WP2 Mutoxitest 1000 p g/plate — ND Martinez
parent WP2 7=V R etal.,
uvrA/pKM101), IC203 2000.
(deficient in OxyR) (CEPA,
2011)
umu test AXAIF T AH - ~2100 (ng/mL) - Nakamura,
TA1535/pSK1002 et al.,
1987
(NITE,
2007; EU
RAR
2004)
<72 L5178YTK /- Aroclor12543F53 | S9-:2.5-15.1 + Wangenhe
T F— ~URAY T —~ |SDT v MFS9 (mM/L) (0.0001<P=0.001) |im &
~ B 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 ™~
TR T -

Aroclor12543%5 &
F3441 7 » M
S9, S9-, S9+ &
HRBR A2 (Al
DR L7,

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

+ +
(MEEFEDHY)

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

L5178YTK ™/~
T IAY T F—

Aroclor12543% &
F344%7 » MiF
S9

S9-: 125-2400
(ng/mL)
S9+: 62.5-2000

(ng/mL)

+ +
(HEERFEH D)

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

L5178YTK ™/~
T IAY T F—

Aroclor12543%5 8
SD 7 v MMF
S9. 3HFfH LB

1.18-11.83 (mM)

+
(P<0.01 CHE*
HY . TN

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

efo R 5
R

CHOMM

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

+
(1600, 5000 pg/mL)

Galloway
et

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

CHLM

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

+
(1000, 2000 pg/mL)

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

V79 e

RN

AN

+
(4300pg/mL))

Miltenbur
ger, 1986
(unpublish
ed report)
(EU RAR
2004)

CHO #iifie

REHEE L2 L

444-2664
(pg/ml)

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

SCE # 5

b M IEH A ARRHE
Bl

7= R
THEME, v k7
= A P-450,
NADPH- ¥ k7
A P-450 V) &
7 & — Y IELE
T

0.05, 0.5, 5. 10
(mM)

4
FAEEITRDDL
i, bk
I

Wilmer et
al.,

1981
(NITE,
2007; EU
RAR
2004)

14




~N N AW~

CHO #ifie

OEMM O R
(26 B

@E RN D 7T
(2 W)

50-500 (ng/mL)

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

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

A E
DNA &%

YR E N AT

0.01. 0.1, 1(mM)

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

T > AT

T=Ur, T=
U TR & i
)EHO

0.001, 0.01.
0.1, 1 (mM)

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

DNASH Y]
H:;Fr

TURY T

$9-: 1.07, 747,
14, 21.5 (mM/L)
S9+:1.07, 7.47,
10.7, 21.5 (mM/L)

+
(21.5 mM/L)
(1% B O M f F
HY)

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

+: BtE. —:
a) SCE RBA: Wik YAy IR A2 B, CHO g

B33

A =— AN LA X — filiiE
b) 1 v ANITGIESOR A BLER S 7o &

DT XA == AN AKX —PIEE, CHL ffa: v

£ 1-7 in vivoBEEHHRR
R AR L RLPR S JH R S TR
-S9 +S9
. CBA i~ v 2 JE e P2 [m1 % G- 100-380 (mg/kg) + Ashby et
IERER | B (B 56, 24, 48KF (380 mg/kg, 5 | al, 1991
iz 7Y 24 Y 7Y (NITE,
7)) “7) 2007; EU
RAR
2004)
CRH H~ 1 A JEEAN 1R 5 380 (mg/kg) + Westmore
“ i A A (& 524 R[4 (380 mg/kg, land &
[N/ AN VNS “0.0 Gatehouse
P<0.05) tal, 1991
(NITE,

15




e~ = FrymBIEIES 23 400-1,000 + 2007; EU
B A0 e (3% 5-24-48 5 [H] 1% (mg/kg) (1,000 mg/kg . RAR
K FY ) gke P<0.05, #5248 | 2004)
Mgy 7Y
7)
M~ v 2 Mg e 2[al & 5 30-300 (mg/kg) + Viachos,
g (524, 48FFFE 1989
wmicyh 7Y v (EU RAR
7) 2004)
e~ =2 O 1 E&EEEE | 125250 (mg/kg) - Harper et
G 5.24 WEfEIZ W al., 1984
¥TVT) (EU RAR
2004)
MR~ o A FrmBIEIES =3 610 (mg/kg) - BG-
A0 (524, 48, 72 Chemie,
Refl Rl o 1985
Uo7y #h (NITE
2007; EU
RAR
2004)
7 b B A1EER G 215-500 (mg/kg) + George et
B B (B 5245 [ 212 (287 mg/kg) al., 1990
VAN SD IV (NITE,
2007; EU
RAR
; 2004
% H 18] 4% 5- 215-500 (mg/kg) + )
(¥ 5-481: R 1 (400 mg/kg)
UANZAINS/S
HEPVGZ > b B TS E | 300-500 (me/ke) + Bomhard.
B R 524, 48MF[EI 112 S (300 mg/kgbl I-) | 2003.
N o] N N — =ini
YTV wr Hoars g o | CEPA
2011)
<% s p-T/) 7=/ + Wild et
B A —/v (109-436 mg/kg) | al., 1980
109-436 (mg/kg) (NITE,
2007)
~ A NEHEN 1 ] $¢ 5 p-TI 7 + Cliet et
Gigili2)) -V (107-214 mg/k g) al., 1989
107-214 (mg/kg) (NITE,
2007)
~ A BOs p-7I/ 7=/ + Benning
(MU it i ) —/v (53-214 mg/kg) | etal.,
53-214 (mg/kg) 1994
(NITE,
2007)
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DN kAW -

JUSEREN ~ U AR REIEPN2IEEE 5- (5% | 220, 300, 380 - Bayer
LR 516, 20, 248 (mg/kg) AG,
F'Eﬁ?"ﬁ‘il"j‘ 7Y 2001b
“7) (NITE,
2007; EU
RAR
2004)
HEPVG T v b RO 1 [ERS 300-500 (mg/kg) + Bombhard.
GEE R (% 5-18, 30M¢[H 1% 7=y L H (400 mg/kglh £) | 5003
(/AN I - B e 5- 18I [H 1 D 7
BT T crat et al.,
1982
(NITE,
2007; EU
RAR
2004)
7y RO T A J fee R ¢ - 210 (mg/kg) (L Parodi et
(}ﬂ:\ B Hgfa‘\ =1 (7 > NIl K Y al., 1982
BE L 33U THEHT) ) (EU RAR
Z v b OZF O Mfig
BRO~ 2% | 2004
Ik
DNAER | HEZ > B JEENE S (B 87 (mg/kg) . B BUZEBVY | Roberts &
SR E) T, DNA, Warwick,
rRNA, % /X7 1966
5y CTOFIVEE (NITE
. 2007; EU
RAR
2004)
B6C3F, = ™ 2 & | EERNHEE (B | 250 (me/k 7 v R - JUE - | McCarthy
o ) (me/ke) KIBTREGHE, 7 | oral.
FAHLE CIEREA
v (NITE,
2007; EU
RAR
2004)
DNA [ | fddy~ 7 2 Rox | REOH#L (& 100 mg/kg (¥ 7 Ws o - e | Schihashi
<A - B -
(Comet 77 | Wistar7 » b =) ) WERE « B - o - ctal,
) 150 mg/kg (7 il i
D D) o
MRS - g - | (CEPA,
M) AF - - R - B | 201D
HeddY~ 7 A Brs (8 1000 mg/kg i B Sasaki et
[a]) HF - BB - - K g1 1999,
4 - B BRI
fuog (CEPA,
7"&“@‘7;*) 2011)
+: Btk £t — B
a) SCE X Bh: il R Y B o IR ZZ AR . CHO Mifa: F v A =— X AR X —FiLii, CHL Mija:

¥ A =— AN LA Z— il
b) 1 v ANITGIESOR A BLER S 7o &
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= 1-8 72 DECEMHHABRER (FL&o)
DNA {8 22N RN
s FY T - - ND
e SR R ND ND ND
F2 i ND ND ND
B 25 - + +
ELENY (in vivo) +. - ND +. -
+: B, —: B, ND: T—HF72 L

EU-RAR (2004) . NITE #]34] ) R %Wﬂﬁi (2007) . BT FEREEE /RS (CEPA)D Follow-
up Report (2011)DFEFKLAFE, BARTFNEIZ B9 2 87 A0 3l R T A S Tunany,

1-5 EHAAM

1-5-1 £0

10

11
12
13
14

15
16
17
18
19
20
21
22
23
24
25

(1)t k

T o a2ELEAWEDE hA~DRBBICEDIEMBEDANZONTIL, L DMERE
Tholole®, FERBRBEBREIIWATHS LE 2 L (4-5-2 @z/\(l) bt FDIESM),

(2) EBR#Y

CHT (19822 & 5 7 v b & W BN - BRAMESFERBRIC VT, M F344 &
v M7 =V MR A 0, 10, 30, 100 mg/kg bw/day (7 =1V >/ 0, 7 22, 72 mg/kg
bw/day ZFEY) O ET 104 R IRETRE G U7 RE R, MERE o R | AR 3 R

SO BT, MIEIZ R D B ORAEL A R 1-9 [ZRT, HETI ;’C 30 mg/kg bw/day LA
LTH+H@2®FT’T PEAIAE (30 mg/kg bw/day #£C 1/130. 100 mg/kg bw/day # T 21/130), 100
mg/kg bw/day Ff CHUHEPIRE (3/130), #XMEPIRE (1/130), B HAE (3/130), VU o/ il R AE
B (1/130), MAFAIE (6/130) OFALIMMNTED Hiviz, M TiX 100 mg/kg bw/day CifiL
B (1/100) OFEEIEMAFRD vl (JREAFARA D=, EURAR (2004) OFL#H
2B EA).

#1-9 F344 5 v F 104 BRBEHIREHBROBEICHS T 5RERMRORER (CIIT, 1982)
PRI i3 i3
A& (7F=U %R o 10 30 100 0 10 30 100
& LT : mg/kg bw/day)
A& (F=Jr&LT: 0 7 22 72 0 7 22 72
mg/kg bw/day)
SR EN R ! 130 130 130 130 130 130 130 130
[ ERTE L-Bi%r 123 129 128 130 129 129 130 130
JEGPER A

it P i 0 0 0 3 0 0 0 0
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12 A i 0 0 1 21 0 0 0 0
BN PN i 0 0 0 1 0 0 0 0
178 P i 0 0 0 6 0 0 0 1
B A E 0 0 0 3 0 0 0 0
U SR ES: 0 0 0 1 0 0 0 0
Z DO EIEHRZE (104 18)
R E ! 90 90 90 90 90 90 90 90
FEFHEIRE
FE B Rk 2 1 0 0 31 0 0 0 9
18 PR RS 2% 1 2 62 0 4 4 70
HE R 254k 0 0 14 0 0 0 0

1

0
1263 HIZ 10 P, 523 H T 10 VT, 78 ¥ H (2 20 PLfigsn] (104 i [ G-8E 1% 90 P/ /B)
2 BRI OMALIT, BE RO RE

FRICHBLL Tz, RIS ARE Th 5 ATREMEN B X b7z (EU
RAR, 2004),

AR TR ONTET v MNEBRIZI T DB AMEIT DN TIE, B S 5 & FE A E O 5% A4 1Y
N23A 54072 100 mg/kg bw/day (7 =V > 44 72 mg/kg bw/day) % LOAEL & L.
NOAEL % 30 mg/kg bw/day (7 =V 403 22 mg/kg bw/day) & HIWrL 7=,

Fo, ERERBEVEEHENEWVEF344 7y NERWET =0 CHEREE O 103 R
AP 5B OFEM &2 LL R IR,
NCI (1978)i%., HfME F344 T » M7 =V > OB % 0, 03, 0.6% (7=V
Mt ; 0, 225.0, 550.0, W ; 0. 174.4. 360.5 mg/kg bw/H IZFH2Y4) o HET 103 MR
HELUERBRE2FEE LT, TOMEEE 1-10 (27T, HEORERE CHIRICI T 2 % A E
DFAERDBE T LT (FEAZE  0.3%HE 38%, 0.6%HE 43%) . ZDIED, HORE
RECITBRAME A I M ' BE NOS (0 JEANRE) D FENGRD b, Bk R TR M T
HEIENIZ IR FEFHIZ IR S > TNz, MEOBEHRETH . MR35 1T 5 if & Pl K OV FiEE NOS
DIAENDIETHLNBRBO LT, EHIC, EORREH KOO & HERE T, MET
F DAV RIIE K ORI (HED 2) 3 falaeds & OVENE O FElilas (IS Bl 42 S hviz, NCI
DOW|EFIZL D &, MEIZRIT D MIEO ME AR AL, F6 K UM O BE P IE & PR
NOS # & bE T HALKIL, K4 FRICHEICHEM LT, £, EHEE OGN IE
EWIE NOS 2 &b - RAME G ECHEISHEM U, METIX, BIRO A&, £ 713 Ape
OBHE B\ SHHERNIE £ 72 (X ANE NOS S AL =B, 7 = U U HEIRIE O H &I
BLTHEREICHEMNL W (a2 7y « 7T—I7—VREICLD) . 2B, BECE N
7o PIIE NOS 1%, FEFIT/MBEMEWVHRMERIETH D LB 2 b,
AFRER TH SN IEMEBEMERR IOV Tl Weinberger & (1985) 73 NCI #5#

(1978) O Y] F Z FRA L 7= fE B O 2 A EU-RAR (2004)(IZit#i ST\ 5, FIFEE
IZ& Db MERER R BRECIT, MIROBME(L, Bk, i %28 A B & O EE TR
DB, BETIHIEEEORAB L AEBEICHEM UT-, £z, MIEROBRMEL & IBHZE MR,
I FE AL HEE &R 2 VAR 278 LT e, BR o CHT (1982)IC L 2B T8 =
N OIEFBMRENFRICEO LN EnD, ZNOOIEEEMFEEX, 7=V ViR
BRI K 57 v N OWIBIES DR AITE G925 2 & ARIE S,
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#1-10 F344 5 v F 104 BREEHRERRICE T SEBEHREORLES (NCI, 1978)

P51 HE 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)

I i
15 SR BB 25 50 46 23 50 50
1% I 0 0 0 0 0 1
1fn % P 0 19 20 0 1 2
Hp e i 0 7 6 0 0 0
Fpitde PR R ! 0 3 7 0 0 0
HIE, NOS? 0 4 2 0 0 3
HE W 0 0 0 0 0 1

A e N 5 e
15 SR BB 25 50 48 24 50 50
1. A i 0 0 1 0 0 0
T PR e 0 2 8 0 1 3
HIE, NOS 0 0 1 0 0 1
VR A P i 0 0 2 1 0 0

Bl
5 SR B EL 24 50 44 24 50 48
BeiEiE (R 2 6 12 1 0 5
PR & 72 M)

LT RAERREO b, £, IEFICREESBR S, EENICREL T\,

O 0 9 &N B~ W

10

12
13
14
15

16

17
18

1-5-2

2 i NOS I,

FEFIZH

HMEEMEWERFEAIE TH D & B2 bz (NCL#E

— = URATIR, 7=V CERREEORM S E L B L 72 SR A DA

(NCIL 1978) .
Z0, 0.6 .

~ 7 ADIEIN

FI0),

X722tz
ANMERBRTlZ, B6C3Fl ~ 7 Z4&BE 50 JLI2 7 = U ke

1.2% D& (i : 737 2O 1510 mg/kg bw/H . M : 733 &Y 1560 mg/kg bw/ H

(ZAHY) T 103 WFENRER G L. £ 0% 4 BEOKRESFE 2% T2, TORR. BT

X HEEE & B G RETIE &“ﬁ%@éébf%@ PR
v N DOFDBAFERIZRE T o - 7o i
2%) . 1&%@@)%(@@?\1@7% 16 (1/49=2%)
Wb, METIE

(3/48 =6%) WO BT,

B (1/38=3%)
JE 2N 3 43]

A

WA ZRTE T K D FED

JMEIZ D W T EY

20

AR A RS 145

e SEAMAE 2 5RO 72 3Rl = 1L 22 VN,

XA LIIEZ NS, T
B LTI, mAERFORETIMEE2 1461 (1/49 =
o RTERBEDMECHEEME Y o NJED 1

R EREIZEMEY



O 0 9 &N L B W N =

NN N N N N N o = e e e e e e
AN A WD = O 0 0NN R WD =RO

27
28
29

30

31

32
33
34
35
36
37
38
39
40
41
42

(1)ye k

T=U kb MEERAL OFEMEICOWTEBOMRENH L0, < BMERBZEICL
BHIEREN AZBIT 5 D TH o7 (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. ZiLH OHEITIL, BFRILOFEMTE H
FO7 =V BRI RE SN RERITR, £, Zho0®EDL I, b MRk EE
ST =0 AL EM N TH Y (Case and Pearson, 1954; Case et al., 1954; Goldblatt,
1949; Kuchenbecker, 1920; Muller, 1949; Ott and Langner, 1983), #AMREME & L THL N E
DX, BORAMEEFTD o- VA V% TH - 72 (Ruder et al., 1992; U.S. NIOSH Alert, 1990;
Ward et al., 1991),

F 72, 2000 FLAREICHE SNTZKEICB T OMAEREICLDE, T=V o0 0- ML V%
4 FEOALFEWE B 2T SN T BE 2 GIEFRHEL O L 2 b— 3 VT L7 R R
T2V RBEINTYEEBESAD Y A ICHBEIZRD N ol R OT =Y
CISAANOWE ., FFIZ o- BV A DU, BB ADRA LB WVAEENSH D Z ENRH LN o7
(Sorahan et al., 2000; S orahan, 2008; Carrednet al., 2014),

2B, ENIZBWTH, ERK 28 2 0- NV A P UEDHEFRT IR O EBHIHEF
L CWe B T HIE LT BEE S A2 DN T EDFIE & T F B IEHE L TV & DR
RERBRMN ESNTEE, MR E LI 6 EOBEEFKRT I DB o- b A P UL TIARC IZ X
DFRMMANEDFNRME— T N —T1 (B NIRRT L TEBAMERS D) IZotclzoiiiixtg s L
T, T=U A3 HENRZ WL DD IARC IZ X D ENAMEGEN 7 L—7" 3 LFHi ST
HZEMND, FHliRISRAE LTS (BAESEE. 2016),

UbkXo, 7=V bk MEBIZOWTOREFEM A2 G, 7=V 23k MED A DR
METHLNENERET D2 LT TE R,

(2) EBREY)
A LICH#HPAT, 7=U CORARBIZ L DEPANICET 28O T — 213550 )

> 7,

1-6 TOMOEEFTHICET H1FH
1-6-1 S£ARES (KNENRE

NITE O U 2 7 Gl #E (2007) K%Y EU-RAR (2004) (k5 &, 7=V %, KA. K
J& B ONHARRE > D0 TN S U5, #% DR ORI &L, 7 > BT 89~96%IZiET 5,
Flo, vUA, BV UBLIRT X TORNEITZ, AT 72, 80 BLON56% THDH, B I
2B DRI E B K 38% EHEE STV 5D,

T MIBSHREE#R T =V v % 1 &5 Lz & X OS5 OBSEO oA, FRinEkD
RERE AR L, JHUCmSE, MR, B, M. OB, BN, IRk . KR G Tl
W REDZERE N A D, Fio, HRT v &AW ER TR, BEEE X OB IEBIT
PEZ RET HMERS H 5,

7=V rofRE (K 4-1) 12X, BT BT RRIG EKBBLRS R MaE (Zvr a g
A, BEEES) OMEENEE L, RSk =Y VawidRP it s, 7k
F7 =V RIZR 7 EF b SN TT =V SR D0, 4KBfbSnT4-t Frx 72 b7
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O 0 39 O L A W N~

W W W W W W W W W N NN NN NN N NN = e = e e e e e
0 N N L AW N = O O 0 NN R WD = O OV 0NN R WD = O

=UR (TN 7xY) 12D, &b Faxo T N7 RO A7 v BB Lo
MERmAEIL, 7=V o FHEHREFR#H TH D, 7=V > O N-TvF/L{bix, iflgEo N-7
T FVEEBER TS, T2V VIEROTERK TH D, bV, TEBLOT v b
IZBWT, &AFTE LT =V (50 mg/kg) D in vivo TORBEIREFT LIRS, 24 FefH]
BOT =) COEERPFMIIN-TEFAFERTHY VY THXBLOT v FORFR
WHOETNZEI 82, 85 LN 16% % HO T\, Y KONT XTI N-TEFN-4-T I/
Tz e = RPEERHY (ZE1 60 BED 66%) THholzdlzxtL, 7 v k
meTﬁ%w47‘/7I:»m@%ﬁ££ﬁ%%(%%)f%oto:ng@@%@f
IV DBORFREHE LT, 22BLO 47 72/ =10 0EAKE (8120%).
F7=UF (81 3%) BEOEN-TEFNL-4-T I 7=x/)— (] 10%) 2& b%ﬂt07
=V D N-ZNV 7 v UG REOMBI S ARE E 3T = 3 RPREm E LT
i*ﬁﬂjéﬂfcﬁ?ﬁ)o 7= (Kaoetal,1978), 7 v FTix, 7=V 5 HEN 50mgkg £ TDH;

CFERBFMN-TETFNLA-T I ) T 2 ) — VI EICHBRARE LTHRt S D0, B
kﬁé&@ﬁ#ﬁ%h%i\/7i%wm&ﬁkiUN7?%w47\/7iwwﬁw
Ja= RPERIND LR D, —FH, YUR, eV TVBIOTZ T NVT v o gias
NEERETHO, faFIEDO b/~ 7= (Kaoetal., 1978; McCarthy et al., 1985) ., & &
THZOPHBREEZMEFL TND LT, vV REI Ty PV T =0 B RXOEORHW &
BRI HE T & 5, McCarthy 5 (1985) (L2 &, AFEEREEO RN, fEx ORI
B DEST D LI R IEE  R IRt SN 7 =Y L ofREwmN s, <
TARETy FEOVT =V DO N-TETF L ENT LR L RERSm <, Ty b EIRR
0 BB EDEI L CHMRBNIRAICEE T, oI ISR o4&k E S D7 &k
Lz, £, 7=V oRBICxT 207 v boEEZHomE s, 7= ARG (7=
VOKIBRACEERTENE, R m A P450 B, 2/ uY—A0T7 =Y VHEEMEES AT bL)
TR HMEHER O\ ZEICEE L TV D ATReMED 8 5 Z & 3, Sprague-Dawley 7 » b~ & H
Wz RRBR TR &L TV % (Pence and Schnell, 1979), Z v 5 OfCHHIC BT~ 2 75 K OWEZEN |
7= oG TEWICED ST IR IS T D BE R O S AR ARG Lz iRt
N5,

EU RAR (2004) 2k 2 &, B MBI DT v F ALOE A £ BT 2 BB 7z o0
TR A D 50% I TBARHINC N-T & F RSB EERTEEME S 72 F b BV & S, Tslow
acetylator] LFEINTHEY, ZOXHIRIKRETIL, 7=V 0067 M7=V RADKIEH
BEL, 7z=/LbE FaFxI A7y, b YXRUBUrBIORT I 72 ) — LD,
OWVWTIEA AT R EVORNPEERLT <25 & LTS (Lewalter and Korallus, 1985) ,
¥, HARNI, AO DK 10%0° slow acetylator THDH EF X HIL TN D,

—J. 7=V OBEFRKBRIGIZITTF ~ 7 0 b P-450 BEERNE ST 5, N-KBRLICE D
T=UUMB N-Zxz=/Lbt REF AT I Uv~DOEH (E512=ha Y RXRBr~Dfigfl,
TNETFFH DG, 7=V U ~OFBELHPEZDIGENH D) X, T=U B A hFE
yabeUifEle EOFEEERBELSE L TERE TH D,
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1

1-1 7=V OffigizB T 2R (EU RAR (2004) Appendix E % i)
Appendix E Hepatic metabolism of aniline

HNOH CYTP450 NH, NAT HNCOCH,;
f*l - '~ —> ~
~ ,/"' > & <+ \\//
PHENYLHYDROXYLAMINE ANILINE ACETANILIDE
/ CYT P450 w CYTP450
NH, NH, HNCOCH,
e Hi /’\
HNOH 0\//—\\ 72N NAT r O
/ / —» ,./
- vl SN
) /(ﬁ OH OH
m* W/ 2AMINOPHENOL ~ 4-AMINOPHENOL ACETAMINOPHEN
Hb** NO
GLUCURONIDE AND SULFATE CONJUGATION
/(\\‘ i
A
/
\/

NITROSOBENZENE URINE

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

P450, cytochrome P450 : NAT. N-acetyltransferase :
Hb™, haemoglobin; Hb™", methaemoglobin

-6-2 AMEH
(1)t k

EU-RAR (2004) LOWIHIY 2 7 5Ffi#E (NITE,2007) (2L 5 &, 7=U> /7T =V V&R
IZE 2 hORMERFRIZONTIE, HHOBRERNH-To, ERBMEEEZT, A h~ES Y
/@Eﬁk?ﬁ)ﬁlk%z Hiv, A, WADDWVITR BRI, &, 77/ —8, .
DEV, EkbEE (BEEL. BHE), K, FERNEER SORERD RNEZm E I ED
HARNET R t“/%e:ﬁkﬁbfa%héo EhTIE, 7=V 60mL (KE 70 kg & LT
7=V K 876 mg/kg [ZFHY) OFEMIEE 4 HZIZHIZE - 7= (Janik-Kurylcio et at., 1973),
DOHFEHFITIZ, A PANTZ B ERETHIC 85% F THML, 4 A AKX 27%I2B Lz,
Fo, BERBICLD2EFICLD L. 0.1~0.25 mg/L Th - TH IR O 2T CRE DMK
NAET, B MR D N ESER AR E X 25 mg/L £7213 035~1.43 glkg TH D LB SN
TV 5 (Smyth, 1931), A F~E 7 1 B UIRAIZE L TIE, Jenkins & (1972) 12 K % K FE8R
TIE, A7 747 0H&kE 65 mg A\OHET3 BRREOES LZ5EE. 5. 15 mg AOHE

TIEHEA MNET B E U DERNH LR STED, 25 mg/ AL ETA MA~ET 1 E DR
BMARD Htz, &5 24 FER%ICER U2 e, mig E L ma kYR BA ©
X, BGICEAWEELREREBIIRO LN -T2, ZOERICBITLT7 =) v OERER

(NOEL) 1%, # 15mg/ N (9 0.21 mg/kgbw) Th D & HWr iz,
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(2) 8%

EU-RAR (2004) K OWIHA U 2 7 §FfiE (NITE,2007) (kB &, 7=V »id, @88 Cldk
JEEMPBWINENTA PNET R E VARSI E, EhFEEE LTTF T —8, B K
R, MREELZRESES, 3BT 57 =0 roatERIE. £B5REBICHh»b LT
RERFEENHAOLND, T=UrOatEEmtE, 7y hBIXOU X2 HWZERTIIEkS
BB PO TEETHS (7 RO LD50 : 442~930 mg/kg, 7 » bW A LC50 : 1~3.3
mg/L/4 KfE], 7 Y R EZ LD50 @ 1540 mg/kg) . F72. R AEA AT B E VM AZE LW
R CH D720, FUNMESZIENIL D MITE W (B F2 LD50: 254 mg/kg, #% 0 LD50: 9 50~
100 mg/kg). A X TiX, 7=V ¥ 15mg/kg O ARGEZND, AT T 2 —EEED
BALNRBD S, B h 3 BRI A bAE 7 0 B U RENREIEE(19~29%)E 72 0 | 24 I
MBIITERIZTAONT A FEZ 0 B REITIEF#HEANOK 08% & 2o, 72, 7=
U 0174 mg/L % 4 WS BRE LA XOAMER AR TIE, A b~E7rEVRED R
BB 3~24% (BAPFFREDEICE HIES-5X) &0 K 100 43 TIERE L~ULICKR

-7,

-6-3 R - KEITHT RIBMER VRS

EU-RAR (2004) K OWIH Y 2 7 §54fi# (NITE,2007) 2k 25 &, B hClE~F v ~AE—
AT ARNDBDLWEI Ny FT A NTRIEEIEERBO N TS, EREYTIZ, UHF
DR Fe ORI & FESUTRE OREMER A 5N TE Y . BIEIZ> W Th~F v ~A B —
varT ARMEKOHERBTERT V230 b T A R TR ELN TV D,

(1) e

EU-RAR (2004) K OV ) 2 7 3 (NITE,2007) 2k 5L, Y XORET=1
20mg % 24 MR L7225 Cld, A5 O BERIEAE S s ST % (Marhold, 1986)
UHXOWRIZT =V > 50mg ZiE A L7- KR T, M8EOABIRE ., R IR & OV 2
Hiv, THHDONE 8 AL E TICEEE T, Fifithi Toh o7 (BASF, 1972), £72, U H#F
DHRIZ 102 mg A L 72l o0 R Tl RO FEPEROG T 2 A% E TICE—ZIZE#E L,
96 WPl £ TIZHIE Ligro7ons, AR L 48 Wifi]#& £ TIZ[EI{E L 7= (Sziza and
Podhragyai, 1957), 723, UV XOIRICT =V > 20mg % 24 WflEH L2 LB TIx, %
JE DO ARANEAE NS S TR Y (Marhold, 1986), VY XDIRICT =V > 102mg Z#AH L7-
B ClIoRE O IRFMIME N S 4TV 5 (Bio Fax Industrial Bio-Test Laboratories, 1969),

(2) JEAEME

OR=

EU-RAR (2004) K OWIHI Y 2 7 §54fi& (NITE,2007) (2L 5 &, 7=V kb h~D
FAEPEIZ DWW TR, R OREFOIN DD, RT T 47 25 NERRICER LIz~ ¥~ A
Y= a7 A M TSR A BT (Kligman, 1966), T OTEE K BRI 6 5> H L
FHEELTWD 200 AEXIGUCHEM LTIZ/ Ny T T A MTIE, 5%7 =V (VEY VEHA) IZ
* L 8 NTHMESIGEA A 547z (Ebner and Lindemayer, 1977), 7 —~ O EJEFHI I T HEf
ENTE10% 7=V (B AL — T —F RAANV) ZHWE/NyF T A MTHE, 5.1%
~13%D 53 T > 7= (Scarpa and Ferrea, 1966), S&EKRT I AbaWcxt LREAEMEZ <
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181 ANERZUCFEM Lo/ Sy F7 A MTIE, 1%7 =V v (@REZ LA WCF OMRB) (12
KL 24 N (13%)NCHEREE D & AR FE DO RGHE R S 237 H4L7- (Dungemann and Borelli, 1966), &
ST, THEIZ ) o iR &R 2~ 9 83 306 N (F1H: 187 A, £t 119 N) XI5z 63
HOLEWEIZOWTEB LNy F T A~ (ViU VEAD) Tix, 5% 7 =0 1B\
8.8% CIGMERS A B AL, AR MENH H Z & 23R 3472 (Angelini et al., 1975; Dungemann
and Borelli, 1966),

£lo, BAREEMAZRICLOFRREOEE Q017 F8E) ([2&LD &, 7=V IRFRE
TEMEE (55 1 8% - AMICXT L CHONCEMEERH 2WE) ST b,

@ Y

EU-RAR (2004) K OWIHI Y 2 7 §4fi# (NITE,2007) {2k 5 &, EAT Y F&2HWER
ICBWT, BEBEZKSRELE R A XOEIEENBIERE 2.5%, RNELEE 1%)
TIE, B RAEME X 2ME T ®H - 72 (Goodwin et al., 1981; Sziza and Podhragyai, 1957)53, ~ %
~A B =T a T AN (RNEERE 1.5%., TR B 25%. B IREE 10%) TiE 10
B 1 BHCEPERG RS S, HEERT V280 b T 2 b (B PNERIERE 1.5%, Bift
FHE 20%) CTIXTHEEEZIT-o7= (1 BEEME T2 XX 3 [E) B2 10 BlF 5 BN SOSAF DS
1172 (Goodwin et al., 1981),

FHEENT Va8 BT A R T Y b OFERT Vasy b T LI R E
BN U CRMER 14 B B2 D IEMEICE ) 2 BAZEISA L TR L. R RUE
AT 5Tk,

-7 ERAHEF

EREOT y hofmiE (FRILER) KOT > MOMIBIZERD b7 =V OB ET,
ARNNET O ARNRERTHD EEZ LN,

EURARQOOHIZ LD & A AT R EVEHKICET 27 v FORSMIX, B MIHEAT
Wz EngEESNTnD, 1-2-1 FEIZ/RLZEY | Jenkins & (1972) ORBRTIE, EEE
W27 =V % 3 AfEZEEN LD R ERRAKREGLTEEZA, 25 mg L EOHETA
M~Em B MENFHE SN, FAEREL 70kg & LTEET S L, B o LOAEL I
036 mgkgbw/H & 705, —FH, 7=V &2 R&OEE5L77 v T, 40 mgkg bw UL EDOH
ECAMNEZ o RENBEML, &5% 1~4 FFRIUNICREMICE L7 (BAEEY
24%IZxF L, 16.6%), Z OiBRIZIIT D NOAEL IZ 20 mg/kgbw/H & & 2 b iz, B b Tl
SHREONEBIZ, A MNEITREVENEI B EUICEILT DA TS R E VRS
EHEOREICL D LD EEBERINTND, T v MRILERE L O~ 7 ARMERICE T D AlESR
WM. B MRMERE Y 2 5 BELO10 5\ (Smith, 1986),

7 v MR LN MR OMIEICB T2 7 =V O EBBEEELOMEILLL TO#E Y T
b5, 7y M7=V U ERAIIROKRE CRERGT 5L, BERKIZHPDLT, &
Mm% GRMER) \CEARFBENAET, ERE LT, 7/ —8, (KEBEINIHER L OB E
WA NED S, EHETIERBRETICEMNIE L L, 7=V V&L A M~ES 1
B RN X 0 RMERS R E S, WM EZ 706 L, FBEEZZ T ZRmERITEIC
7w N OMIEROREEE ThRE I, ZOMRR, IR TII~ET T U o OFEE., WS o1,
HEEHMEB LORORFENRBO b, 7= V28O EMIIIRMER O Fiin 72 i E
B2 L, MO MEEE RS & ORHE(L e b NI R iR bivie, £, Wik
IR A 508 & LT, MRARMERE M L., Bk X OREINTAL (IR ToRifEk
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WEMIEMER EF- Lz, RMERKICKT 27 =0 v omide hTHR b, Ty &R B
FHEZFRMEROPERIIMIE CIThN D, 7=V VICKERBE IR MIB T 5 MiESE
PEICEET 27 — 2320, lglde FTHLT7 =V CoOENSRE LRGN EZLN
Do Fio. U ATIERMERICKT 2 HEITRD DT W), #EERKTH LT X
YEUE, Ty MCBWTRMER~OREK VEFH/IMERRO N AR TY U A& L L
&, BMEOA MAET v BEVIMENTE D bivlc & T 253 (George et al., 1990)723 & 5%
ZEMND, T2U R T AW T HARMERZIER &3 2 ARt IX & E TE 20,

7% 1-4 |Z/8 L7z ICH-M7 (R1) Step 4 (2017) O#HEEIZ LD L, 7 v hOMgIZA LT
=V UBRBEIIRDIAMEO—RTHY, 7 U =T P NOERCHBEEEZ LT &
SN TW% (Khanetal,1999), mHH & (10 mgkg #) O7 =V I JZ@H i CERNEFET D
N, ZAUET = U URSIRIMERA~ERANCHES U, G LM BRI ST 2R T D
LLTWb, MIgICB T 282N LB b2 b L 2%, IBEEmL, ~ar Y705 R—
H R G, B ooy R, RGN T (TGF)-pl @ EAH#EAZFHEHE L. W
TNLT =V VBRBEHOT v MR TR S TWVWS (Khanetal,2003), F{LA K LA DH
mE, 7= v ~OEMBBRTIIFRNESZTHL EEXLN, Ty POMBTEE I
IR, BRiEL. FEEEMEO—K & 72> TV mEEMER & 5 (Weinberger et al., 1985; Khan et
al., 1999), ~ 7 AZIEEFEEN W EiX, 7 v M ERRTHIRCTA LN D FEN DN
LI KB ATREME N S D (Smith et al., 1967; Bomhard, 2003), —J7. EU-RAR (2004)IZ L % &
Khan 5 O#EZFIH LoD, EBOKE T TEINEDT IV VOB E L D80F, 7= U F T
MO LESRX IRE BB LERE LIZS <, SoBAmE bLZLT~EYT U UEKIL, M
JABEEI A I = R & EZ DHE LD (O’Connelet al., 1986) &R L, A AT/ b
M FEPES AL M S OV 2V HE D IR T D2 b, £ L TZDRERAEC DB A - LA,
JEIE S ARETFICRE K FE LTS L IFWTE LT,

BEFOT7 =V T 2 E MG OH T, 7 > b ORI R S i 7 FEE R RS O % A
IR DBEBHEEOREGICO VT, 2 2O R E RN/ H I LTV 5, EU-RAR(2004) Tl
Z v MR D AREO R A & BT O/NEIE AL O T o> DNA Hﬂuﬁx@ﬂaﬁﬂz
MEIEF AN T =V o L lgMIinD DNA & OEZBEERICEI 2D ThHLalfEls R_Ee L, 7
=V 2D invivo BnEMt & BERBITEREICEE LT 5 Efsimft i Tun b, Mgila ¢
@ DNA AT R A #45 L 72 McCarthy 5 (1985)D#ER Clx, FESENAZMEE LTU v
PRERRAINE, ARARILER, PRIER A < GEATWD Z LICET HLENRH Y . AKIZ DNA
FIMATE RS D EBZ1T 5 HBRH 5 A, EU-RAR (2004)I1C L 5 E L2 Tix, Zh 5 O Mk
T 7=V 51085 DNA [IMERTER S L2V EARGET 5 & | Mo M 35E R M5 E@
DNA AR T LIV EL< b L LTWD, —FH, I XBREAMRES (CEPA)IC
Follow-up Report in a PSL substance for Aniline (2011)“( X, 7y MZHALNTR ﬂﬁﬂif@%\éﬁ
zufr;k%r“ﬁiif{ﬁﬁﬁr IZED2HDTHD EHW T HEENZBITZN L, BHRETLNE

AIPERRD SN L R OELE mﬁ@%@ﬁ%%’ﬁﬁibﬁé# PERBR & 1T B2 D
z 2: ST, T v MCALNTERIC I T DB AMEITIEBEREFIC L 5 6 o THRIMHE
MWD EaRMBE LI, LMALRNL, BEIZIE, 2011 FOFFEMTIZ, 7=V VORN
AKEFF Z BRI OFH (1994 42) K0 HMEICT 52 &8 T %fmwt ;f* GV D, F
7=, ICHM7 (R1)Step4 (2017) TH., 7=V DT v MIIBIT DI AMEITIZBMENFFLE L,
B RFMAE AT ORI v RS T\, ICHM7(R1)Step4 (2017) TliX. B
FEERTIET =V VIEEHETA hAEZ o BV ME L M4 TR L, WEEnFERIC L5
INETE R~ D72 I3 D I REME 3 8 % (Steinheider et al., 1985; Ashby et al, 1991; Tweats et
al,2007) 723, ¥~ VA T/IEDRFEREIND—J, vUATIERLS 7y hTT =V ViFERMEOE
BERHOENTZZ LD, BREENT =V UHERMEERO EREREF TIIRVnE LTS,
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Z LT, ICHM7 (R1)Step4 (2017) <TliE, AikDEY . 7=V VFEEMHBELORT7 Y —F
TV DI E RN AMEDO—RTH Y, T v NOT =V UIFERMEEEF MO &KX
JRIXIERRIE & 72> TV D Z & (Bus and Popp, 1987) M ONESRHD T v b & HW 7= NCI LY
CHT IZ L2 H B AMRBRICIBWTT =V VEERE A 0.02% (7 =Y %449 7.2 mg/kg bw/day)
ORRETREEREG L THIEBIIALNR N2 208, MIETOT =V VICH KT A K
HIEFR O ZEFE N X — 23l L7-38% (Roberston et al., 1983) &L, 7=V DR N AME
WIEBRMEDNFET D &0 ) fim a2 AT T Y (Busand Popp, 1987) . € DFEHLO EADG |
7 v MRS A D U7 B R IR XA R ER M O R Tid v & LT % (Bomhard
and Herbold 2005) .

EEOREFRHEZCLDE, T=U KD o- MvA VU EMODILEY & DIREGFZREIZL Y,
EMZBWTEMAAORENRE SN TND, HLT =V VHEIRIZE D8 6072208 A~
OB HIZOWTITRELA SN TV RN EnD ., 7=V U35 B8 124 U e A o5
BB T REME TCH L0 ENERETHZ LT TE Y, Lo, 7=U Fn< o
MO invitro 3 L O invivo B RJFERER CHEMEO H DB ORERZ R L, 2 OZBJFMEN,
7w MCAHALNIZBBIESEORAICEEE L TWReWnWE EETE 2N L 2EE L, A
SR, KV REMICEL, T=U kD e bADIEN ATBIEN R VDB A
BRI L D LB THENEZ RO D2ONZYTHD & LT,

-8 AEMAMEDEH

T =0 ok, ERERATE, BRAMEICET I 2T A D LOFEET X
ZLbEa—Lblh T2V rORAKNRARZIZEDE b ROFEREMW)~D I/ 7mME
WAHENY A RNAE/BEUVIUETHY , 20 REEN MK GRILER : WwitEgim, ~4
Y METERREE) R OWESE (T v bOA) RO BN, Lo T, A iz =10
Y DI O~ D BIZE B L, IERPAT — X IOV THEMIGBRZ KRG L. 5FE
EORBEZITI & & Lz,

T, T2V UOEPAMEIZOWT, B FTHEHEBERSAORENEERE SN THDEHO
DIRAFEBOFRERTHY, 7=V VHERIZL DB LR A~DEE 5OV CILREIL A 15
SRTWARWA, 7y b T, 7=V Y 72 mg/kg bw/day DOFF 0BT LV HEEIZ M
gt D IBE R AR DI LMD v, B O N2 BBNAMEDRHER I N TS, L, v
A TIEHEBAMEITRD DTV, BEEEEIC OV T, BIREARE BRBRIT T X CEt
ThH oD, invitro R B FEREB L N~ T R 7 4 —< 3B NS in vivo /IMERERSE O
HFHERBRICB W THES R/ RE SN TS, 1-7 BT LB, 7y MIALNTEM
BRI D JE S ABEFIZ O W T, FEEGEEMEICE S b L ITEGHEEICE D2 b0 TH S
DA C X A EHERZARMLUZ VA, WL oD BIFMRER THELMED & 2 MR
BoNTHnDHZEEY, L0LZeYA RO G, b Mokt LTiE, BEXRRWBERENE
HENAEFTELUDAREMENH D EHIB L, 7=V > ORNAMEICE T 2 E BIFEM & OFE
MfEDRFEEITH Z & & L,

BRORBIZONWTIE, & hOT =BG oo loicd, BIOIEN AE K OIED A
T — 2 OHERIGERIZOWN TR L7z, ZOfE%., 10mg/kgbw/day (7 =1V »#82 7 mg/kg
bw/day) VL ETHEKIRMLER, MCV O, RilEkE - ~Er/mbEy -~~~ 7 U v MEDOWK
Do MIEIZ BT 5 ~F DT U kA, REAME TS O IERE D ASLEENY | 100 mg/kg bw/day

(7 =V MY 22mg/kgbw/day: & 5 — 2D 7 v FENAMRER (NCI, 1978) L D RV &)
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CRELNER R EE SR AN RO H 7= CHT (1982)12 X % 7w b &2 v 7= 104 38 58 0 APERER 2
X —AZT AITERE LTz, B, BRAREBIZOWTL, BEO RN AWE DR EIEF
fifEE LTU A7 L~yUL 105 ORELZ4eE VSD 2HHT 52L& L, ARBROIEREN A
HEICOWTIE, NOAEL 2#RETE RN o720, HHRORAEMET -2 2 ANFTH L
W CERMNoT2T2D BMDLc R T 52 LM TEehoiz, L7=23-> T, LOAEL 7 mg/kg
bw/day Z POD & LT, AHEFEMREE 1000 (FEZ : 10, A7 : 10, LOAEL £/ : 10) % H
L. #& ORI OIER M A B O EMEFMILZ 0.007 mg/kg bw/day® - HH L7z, 72, Z 0D
B XA g% AL TR R BR O W Tl /N O FEHIE Td > 7= Price & DA (19857 b G 7=REE) O
— e FEMEIZ B 5 TDI 0.007 mg/kg bw/day (LOAEL 7 mg/kg bw/day, ~HEFEFAEK 1000: FEZE
10, fEAZE : 10, LOAEL £/ : 10) A CTH -7z, Tz, BRAEEBIZONTIE, Akbk
CBWTEHER TORAR D K HZ <. PTRHAETORERRBDONTHET v b OPEIC
EUMEREZ= R4 > k& L TRD7Z BMDL1046.75 mg/kg bw/day (LogProbit model)
ZHAEOHFE R (POD)E L CRAE CEMMET 2L An—FT7 77 & — (SF)=0.00214
(mg/kg/day)'@ & 72 V) | VSDO0.00468 mg/kg bw/day® 7y B S 7276 T OB &% 1R O %
MW AEBEOFEEFHMEfE L L7z (BMDLy ORIV T, (%) BMD Bt 7y —% ] %
SO Z L), PLETRO oA FMERAME 2 BT L7z R, —REBEOFmIC BV TR LT
BETRANZOWTIIRAEMEDO T — 2 2 AF T, HERKISHBEZH LM TEhholzZ
Enn . MBI AR ORKEOEEMIEMEIZRISAZED VSD 0.00468 mg/kg bw/day
BBBINTDZENRYTHDLEHWLZ, ZOfEiE, B MZBWTT7T=U Ok HOEEIC L
DIFENAMROENPAVEBEBNTRLORECEHLTHLEEN WL EEZT, £/, 20|
E RERARGIZLD2T7 =0 Ot h~DEE% 7 Jenkins © OHE(1972) TH L7z A
F~E7 B e OEMEFRIE LS L7 NOAEL 0.25 mg/kg bw/H & 1351 50 DN H D128,
EAZZZRLTHE MERREICH L TRERITRWEE R T,

W ARRISIZ K D FERMN AEIZ DWW TIE, 122 BT 7= EicBE 2 4 #JBro )
Ly lHEBICEZABRTIIH L8, 7=V o2 L0 EHM 26@F)7 v Mc#&5 L 5ppm (19
mg/m?) CIFELFT A& b e W ff A h~E 7 B BN et #MaEAER L)
DA HALTE Oberst H DHAE (1956)% F— A X 7 4 IT&E LTz, KlRD LOAEC 19 mg/m? (2
O LI-AMA#EREL POD & L, AHEFEMRE 100 (FEZ= @ 10, MAZE:10) Z@H L
72 0.0628 mg/m’ V% | W AR I K B IER DA BOAFEWFMME S Lz, 2 OfEIX, LOAEC
WCESSFHBEETH DA, MWL RLFTROBRENRB CTH 722 LD, BIMOEEHRE
IEEBE LeooTe, o, MARBIZE DB AEEIZOWTIL, & NEOEOT — &0
N2 RRAORKRICE DT v b 104 HEEEE & 535k (CIT, 1982)%, WAL L DHN
PERBRORE X —AFT 0 L LTERE L, 7205, RAOKRKICK DB AZEDORFME
SR 0038 H D BRIZ 3K 8 72 BMDL946.75 mg/kg bw/day (LogProbit model) # i Si2, b b4
i BMCL10 116.875 mg/m3® (& MR AGREEIZAY) 2R, ZOWAJEEE POD & L CHUR
ECHEMIMET D E, 2=y b U A2 (UR)=0.856 (ug/m®)'®L 720 Z6DMHENSRD -
VSD_0.0117 mg/m>? % W AFRHE D508 A S B O A FEMERGME & Lz, L ETRD A TR
i 2 R et L 7o S, BAEBET — 20350 . HERIGIZOWT I D EEMESE FHET 5 2
EMNTE RN AEBEOAEVFAME 0.0117 mg/m3® % ARFHIZR 1T 5 BARKEOHF EMZT
fifEL T508%Y LW Lz, b, ZOfEIE, RAMRKICK DA AFENRBR (Price
etal., 1985)281F 5 BEM) O — XM EE S < W AFHAE 0.0175 mg/m? & [A%ETHDH Z & H»
5, B MZBWTT =V VOWARBEIZILFERPAVZEICONTHBRENRVWVETH L &
=207,
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21
22

[ <BE>ERERTHED L LB

O R DRI DOIER M A EA EVEFEM K =LOAEL 7 [mg/kg bw/day]+1000= 0.007 [mg/kg bw/day]

@ ®#AAn—77 57 %— (SF)=0.1/BMDLo = 0.1/46.75 [mg/kg bw/day] 0.00214 [(mg/kg/day) ]

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

@ ZEBWFRAMHIES O LOAEL=19 [mg/m3] X5 [A]/7 [A]X6 [F[E]] /24 [HFE]]=3.39 [mg/m?]
7 v N OFER &% 0.26 m¥day, FEZ 0.35kg, WINEE 1.0 LKE L. RARKEOEH NG
e B 3.39 [mg/m3] X 0.26 [m3/day] +0.35 [kg] X UL = 1.0= 2.52 [mg/kg bw/day]
b OWNEEREE E=2.51 [mg/kg bw/day]/ R FEL% %L 100=0.0251 [mg/kg bw/day]
bt A EMEEEE =0.0251 [mg/kg bw/day] X & MMATE 50 [kg] X IR 1.0+ & bR & 20
[m3/day]=0.0628 [mg/m?]

® bt hEAli BMCL1o=#% 1 BMDLio 46.75 [mg/kg bw/day] X & MATE 50 [kg] X WU 1.0+ & bR &
20 [m3/day]=116.875 [mg/m3] (bt bW ABES (A Y)

® WA UR=0.1/t MR A [mg/m®]=0.856 [(ng/m?)!']

D W ARG DFE S A BAT EPEZARAE (VSD) =t kT A2 [mg/m3] X 104=116.875 X 10+ =0.0117

K [mg/m?3] /

ARFEHHIZHB W CTE L7280 RO AR O EMFEMELZR 1-11ICE LD D,

KI-NF72Y o OFEEUFTMEDE EH

T TR IR A E AT R AL
s qn 0.00468 mg/kg CHT (1982)IT L 5 T v k& H\\ 72 104 3 M58 23 AMERER
bw/day HEZ > MZAHA LN EREL = RS e L
BMDL(46.75 mg/kg bw/day 7> 53K 7= VSD
WA 0.0117 mg/m3 CIIT, 1982 DX NI KL 57 » b 104 EFIREE & 575k

Ty MZH BT PEREAELZ = FARA M e LT
BMDL46.75 mg/kg bw/day (243 < & hZ{fi BMCLo
116.875 mg/m? 7> 53R 8 72 VSD
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Model Name BMDn1o BMDL1o BMD1¢/BMDLi1o P-value AIC
[mg/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 46.75006* 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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