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2003 7 H1 H JEAE S ERE L0 IEERACEK T O 7 a R0 L O HS I UE
WIEIZ4R D & S ST DWW C s, BIREH OB

2008 7 H18 H % 3 MRMWLEEEZES (EiEFHEHMY)

2009 -3 H 13 H %5 3 [EbFW'E - 150 E B A S TH AR K 2
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L3

BB O HIAE FEELE IR AL E & LT, 7 2 TR/ AOR LR
B 21T > 72,

::F'ﬁﬁ ﬁibf;ni%ﬁﬁ‘z"fﬁ j: /% ifﬂt nﬁ%ﬁ (_7]72 7 D4 ]\) ﬁ:é ifﬂt nﬁ%ﬁ

<79x 7 v b)), BB L O AR (TR, Ty M), MR

PEEER (=D &), ZETH - %é%ﬁﬁ%(VWX\ﬁyM\ﬁﬁﬁﬁﬁ%%
?%@

TN AMEIZ DO W TIPS < VS, 7 v OG0 #5128\ T,
KIGIZARIERR AR Y — 7T R ORNADBFERE I N TS, £, BiamtEld, in vivo
R T OFE R — DA STV DD, v?%&vﬁ/b%%w%
< D/IERBRCYL R R FH B Tt ThH o722 & D, T TRV AILER
=T 72 <, TDI OBEHNARETH D LW L7z,

FENAPEICES T2 TDI X, 7 v &AW iEklet D e Gkl L2~ » b
DORIGORIEEER Y — 7 R OWRN ADFBER N R F~v—7 R—R 1L 124
mg/kg KE/H & 720 . RHEFEAREK 1,000 (FEz= 10, K 10, 22N> 7=
FEBRAME10) 2w LT, 124 ng/kg (KE/H L 72 o7,

FERMM AT 2 TDLIZHOW TR, 7 v b & AW 38R 0 &5
X AR ZE ko s 5 . NOAEL 1% 17.9 mg/kg (KE/H & 72 0 . Rif3E
%40 1,000 (FEZ= 10, {E{AZE 10, FHatEEERE 10) #@A LT, 17.9 ug/kg
KE/H L7257,

Pk, ZeErRr a0 TDI % 17.9 ngkg (AAHE/B L% E LT-,



1. FHEXNERMEDOHME
. =H
FKHE T, KBD7 I VESEOAEME & HBEAIOHEANRIS L TERSND
FUAB R OHERME THY . TOERBETHUKTORFZA A REICE DK
AT D BR1,

2. —h&4
7 E IRV

(V)

. EFE4A

TUPAC
mea RN TeEAXY
#i4,  : tribromomethane
CAS No. : 75-25-2

4. 5FR
CHBI‘g

5. #FE
252.7

6. #EEX

Br\I/Br

Br

7. HEFEHMER
WEEROPER ¢ R RROH D WADOHRE, HREKUTIRET H L H A

25,
fs (C) @ 8.3
e (CC) ¢ 149~152
tkE ;29

IKA~DEMEE (2/100mL (20°C)) : 0.1
KA & 7 —norEitRE (log Pow) @ 2.38
KEJE (kPa (20C)) @ 0.7

8. WITIRHIE
(1) Jin@fﬁ%‘lﬁﬁ%
KEFEEE (mg/L) : 0.09

(2) FENEFOKEEEBEIEHA K54 ViE
WHO (mg/L) : 0.1 (3% 3 ki)



EU (mg/L) : bV mrx&r LT, 0.1mg/lL)
U.S. EPA (mg/L ; Maximum Contaminant Level) :
GahU mxH & 1LT, 0.080 mg/L)

I. Z2EICHRIMEOBME
WHO KB AKEH A K54 > EPA/IRIS ® U 2~ IARC ®F 7 75 7 WHO
IPCS %% &2, B MEICBET 2 2 rmAd 28 L (2K 2,3,4,5,6,7),

1. FHICET IHFHMR
(1) ANEEE
RS
—MIZ, R U AEAZ I IFFE TR, IR RS, e
WANBRE THSNICHRE S D (BT,

D o (BRFEELFUNOAZUEELT)
RRBEBRINTZRFBE RN w220, Z7aafkLb AL biEEENELS, £
DIRRTEDS ARG~ DRI IO B A 52 5 L E2 oD (B 3), Mink b, 7
Y/ au A X RENE VRS IR, B BRE LD (B 8), Mathews
i, 7y M7 mrEYZum A X o2 KAERE L THHBN AT
I7pNnE LTS (B9, —J, Lilly 5%, 71:143/71:11:1%/57/7&7”&0)7/

MIAKEE TG L2562 — 2 lciEfE L TR G LIS B I e TIFiE & B
TOT7rEYZ7un A X ORERENDTNMNIEL 2D D k%ﬁibfbé(ﬂ
#10),

@ HK#
MU a2 2 T, FE LT IBBRER D F T RSB IAH SnD
(&M 3),

cBFEE N Nxm A HHE LT

cUosa X% HED in vivo O in vitro (28T D — VIR B ~OHHEE X
—fxiZ e ’ff/ﬁ%i ZHEV, FOFEAENRKEWITE R (halide order), ﬁ‘foﬁ
bbb, 7uER/LL>VT7uEr/ua A >7aEy7ua A0 > 7 aakil
LADIETH D (B 3), BRI RN a2 X AFERIL N a2 2 L0 Hil
HWhOREIH ENDE S 7)), ZOREZTrEY 7 XX L T
ELWS LW, V7 rEZaR AX U RT BERLAIDONTIE, b
WHIEDFI L B IZHE LER D (2R 3),

T RNV LK T — MRS L 100 mgkg (T v b)) $7213F 150 mglkg (7
2) BRI O LT, BRE 36~48 BERIIC T v MR U T ADRD G B
SN RIS D 10% R Th 72, 7 v PRO~ 7 20 R, 7 1
BARLARRBEL, RNWTTRERLL, TuEdr/aaiyy P7aEsn
D AZUDIETH T, BHEDIL, ~TRIBIT L2050 EMORFEILT v
N2 4~9fE EE% L &R L (BRS), LaL, WHO TiZ, ZOFERTIIHES



%75>|—J7f)>o7i<‘:b L iEWEY e HEZEEG L-GAIZiX, 7y RO~ T R(Z
BUIAMRBENRRERITRD I EICHERTRELELTWD (B 3),

DeMarini 51%, GSTT1-1 N&FE R U g A X o OB RJFEMIC RIT T LT,
TNEFF -G T AT 2T7—FICko TIN5 X7 LAF gt (GC—
AT) DEZZZLZWE LTS, ZDO MY XX DOREREBRFRMEIL, 7
nERLLAEY TR/ oa A TIRIFELL, Jrevysaa A X 03I n5
LVEWZ tE2R L (1),

TaERALITeEY /7 aa A X2 L) bREHENRCTL, T rEY s on R
X0 BERWERERFERME CThH S, L, NTP (B 12,13) ORERAE R
K ONZEDMODZED in vivo TeMEaRERAEE RIS LAUE, BER O AMEITTR S 72w
EHERIE D, AT, T BRI LIBIER WD, BRI L Ta—r
WEFEH LSS, A AT XA T8V T 4 D/NSL b LITERTAEEZD
N5, 7 aEHR/NVAEOBIMMESR & ISHERRKE N Lid, 7 a2 TR LOE
BN~ D EIZE & FHNERREME N & 5 (7‘%%’{ 3, IHIT, Ty MITEERLL
(BIE - a— ) ZRERENER L7256 12, m@hjnmf&/ib%ﬁ%ﬁ
HWhotlo (B 14) 235, %%ﬁm&@bt JiX, TueERALLTRY NE R
2O TR IS oz (R 8)0

(2) ERBME~DEE
@ 2MHEMHER

7 v FO%GE, AMEREMEX. WTho MU ose A X oGRS, LB, R
BE EENVT. BERA N R ONS, T EERALLD LDso I HET v R TlE 1,388
mg/kg (K, MEZ »~ FTiE 1,147 mg/kg KE ThH -7 (M 15), AEGFEM CTIX
BEEEOWD | iR O, Hﬂ@&tﬁmﬂﬁiﬁ@%%tﬁbﬂ\Jﬁl?fﬁi?ﬁ@&(ﬁi*ﬂlﬁ?ﬁ’)%ﬁ’i“\
g S OV g DR = 28 b 70 E D BN R b ivie (B 3),

MU 2o OaEREBICHT EZMEIEI~ TV ALV LTy R TERWNWI &N
MBI TWD, SO OBRZRICL R LHE /T RARA > ME, Bl
FRICBAMRZR < AR E, ?E%&U\/it T THD (P 16),

Q@ BAMSMHAR

a. BEMESMEESER (TOX)

B6C3F1~ v A (MfERE, S5 10 I8) 128157 mE4/rL (0,25,50,100,
200,400 mg/kg RE/H . B =—h) o 13 HEE (H 5 H) 5RflI#R O #& 535R
WTbiz, SHRGHETRO ONEFEITRAEE 1IRT,

%@ AR TITD TN REERDBRD BN, oMo FAE TIEREIC

W2 o7z, HED 200 me/kg A/ A UL EOFGRETIL, DEOMIIC
“%ﬁ~¢£ﬁ”@ﬁﬁ%@ CHIER AN R Bz, Z OFT RITHETIEERD b
mole (ZR1T),

WHO T, M NOAEL % il O ZEfaf iz -5 % . 100 mg/kg RE/H & L
7= (ZH3),



K1 ORI ERBREEEHER

e h-E Ji3 i3
400 mg/kg A/ H IRE R
200 mg/kg K&/ H B~ PR OFFIfR ZE R pl | BERT L 7e L
100 mg/kg RE/HLLT | BEAT R L

b. 13:AMBIMEMEHER (Sv )

F344/N F v b (WERE &P H58E 10 PO) 121F 5 7 2 EHR L 4 (0.12.25.50. 100,
200 mg/kg IRE/H ., W a—2 M) o 138 GA 5 B) 5RO &RG BRI T
bz, FREHTRO ONFBEFT R E £ 2 127”7,

HECTIX, AEICET LM COZERZEROEMN R Sz GHERED SR
(2 3/10, 6/10, 5/10, 8/10. 8/10.10/10 f3)), METII RSNz o7- (B 17),
WHO TliZ. AR ZfiER A 50 me/kg R HE/ A %58 CHEFFIOICHEE TH
o7 L, D NOAEL # Z - %, 25 mg/kg (AHE/H & L7z (B 3),

x2 Sv bk BEARESMESERR

e T i
50 mg/kg {#H/H TERVRZRIE RO |
25 mglkg (RE/ALAT | #EbEpATRZ L FPEAT 7 L

@ EHEHHRBRUENAMERER
a. 528 (= 145/ EBHSHEHAR (THUX)

SR BN AR TR S N TW R WA, BC3F ~ v A ([, BWECREA) 128
757 e EAL L (0.08, 0.4, 0.8 g/L; WHO EHC #1512 k. %5 & 8.3, 39, 73 mg/kg
RE/BAEY . B 0.25%Emulphor®) @ 52 @M OEok# 53R Fht <4, B

OSBRI SN T, SREGHE TR b= R 2% 31T,
ETORERET, RPZ o7 ) O BUN 28 EH- L., 04 g/L UL EOERETIT
REN-7TEFNL-B-TratI=x—F (NAG) W EHLE, v RATiE, 7

ERNLOBREEBICBIT T T rEY s mn 2 2 L) bEhrol (B
4 18),

£3 IR 1 FREBHESEHAR

Bt Ui
OKIEE 0.4 g/L LA L NAG @ |5
(MR FEREE 39 me/ke (REH/H)
KR 0.08 g/L UL E JRA 2 27 Je O BUN 0 |
(R RETEEE 8.3 mg/kg (KE/H) | &

FRFZ XD SRRSO FRE
T NAG ; BIRAE ARG OFEEE



b. 528 (= 14MH) EUHSEHRER (Tv k)

PRI 72 BR NI TR STV e WA, F344 T v b ([, R I281T
L7 mER/LA (012, 0.6, 1.2 g/LL; WHO EHC #1512 X % & 6.2, 29, 57 mg/kg
RE/HFY ., W 0.25%Emulphor®) @ 52 ## [ DO EK & G-35R N ke < 11, &
BIENRET ST, FEREGHTERD ONZHmET e £ 4 177,

ETOEGERHCBWTRPZ X7 OEN EFR L, GHEETOR NAG O EH

WRH LN (B 18),

®4 v b1 EEEBHEEHAR

Be Gt Ji3
OKIREE 1.2 g/L UL E NAG o F5-
(BREERE 57 mg/kg (RE/H)
oK 0.12 g/L UL E R & L D 5
(A EREE 6.2 mg/kg RHE/H)

c. 103 EMIEHEE FHLAMLHE ﬁ%(?@X)

B6C3F:~ 7 A (M, K58 5000 (ZBFH 7 mER/NLL (O, 50, 100
mg/kg REE/H ., M O, mozmm@QWEm W a— ) o 103 GA
5 H) OnEflfkn&GRBAThoNn-, FEEH TR bNHEETREZR 5 IR
R

MECIE, WA EREC, KRESEMOME], AFRIEKT (e — IR R
KT 25) LOHFIBORGIIZEVED R ABEN EF L, @HAERICBW TR, HIRRIE
i b R R T A D FE A S B LT,

F RN ANEIZOWN T, HEEDTIICEB W T H RN A Z R TR 20> 7=
(ZHE1T),

x5 IOR103BEMEBHEEE ENAEHEFER

B 5R% Jii3 i3
% 100 mg/kg AR/ H BRI e - Rz 0 e 308 T2 e
it 200 mg/kg AT/ H SRR L DIEAEHAE 5
It 50 mg/ kg RE/H UL (REHEANINH], TR T,
M 100 mg/kg A EE/H L 1 FEABRA S M3 AR AR S E 5.

d. 103 BfEHHEE ENAMGHERER (Tv )

F344/N 7 v I (MEHE, &858 50 [I8) ([2F1F % 7 v E 4/ 4 (0, 100, 200 mg/kg
RE/H ., WL =—2 ) © 103 R GH 5 H) Ol 0GR Thii,
KHEGRECRO b= EmEIT A2 % 6 12”7,

W EREORE L & EREOMEIZ W TIRERIN S BE Zdu, @ HEREORED 17
PRI THEIR T Lz, £72, MR (R B A K QNSRBI
i A EREOMERE) . RIS ORSFE ERAbA - WHERORE) . Bl (8% : WA
BEREORE) . i CRMEEEMERE - WSRO’ KOV (AR E . & HERE
D) (2B W THEITEAF LIRS AN SN, 7272 L, MERIR L O
DIFZENXT > b avaF 7 4 VARG R IER Th o 72, Z OFRERO ) H] B



TawF 1y ¢ )L 2T 5 MO MG RIS DT80 BT,

TN A DONT, FEIZ DWW TIERE DB AN Z R TETOFELAH Y | HEIZHOWT
IXIHRE 7R AL B 2 &l ST, MEREIC BT DR EE (RGO IREREAR Y —7
K OWRMD A) OFAEBED EF RN 5 ik bivl-, MICBITA 26 O
7RNESOF AT, R, (A&, sHEETERZEN 0/50, 1/50, 8/50
FlTHY ., BETIX 0/60, 0/50, 3/60 Bl TH-7-, MEICEIT D D OIEERAM
FElX, NTP Mrio7 a7 an X2 B+ 2B CORAMEE L FRETH
ST, BT DR AEBE I VKo7, UL, mAERICE T sl AL
FEROETIL, BORAMEZ AT H -0 ORBRE ALK T SB-AEERH 5 (B
R17),

£6 Sv k103 ERIEHSEE RV ALEHEHER

FG1E i3 LA
200 mg/kg RE/H | EFRIET, RGOSR Y — | IO AR LA
7 R OWRD A DI A L5
100 mg/kg RE/H | MEHEIRO R L RAGAE R OMEVETRE | (RS INEN], M IR o R~ L B Ab A
DS BWESIE, AR O R ERARA, | R OB PR EIMESIE KM O BRIEER AN
AT DG, MOEMEEEMERIE | V-7 RN ADRAEHE EA

@ HIFSMHRER
30 H~&£K 90 HE#HESHRAER (TUX)

ICR ~ 7 A (I, pkBk, K& GHES D) 1B T A7 vty 7 mn A X /KA (0.9,
9.7 mg/kg IKE/H ., ¥4 . Emulphor®) ¢ 90 H[HsRHl#EE O &5 BniThbiviz,
KERGRETHRD DB R 2R 7TIRT,

S F I ERITERBR CREIIRO DN o T2, F72, 100 mg/kg KE/H (1 #f
16 VL) % 30 HMsfl#E 0 &5 L7cGE B ehEE 7B B2 KT S o T,
100 F 7213 400 mg/kg (KE/H (KFEEHHE 6~13 L) % 60 HFMERO&ES L-%
A, MRGRET, A7 MTEBRICBW ONEEHEDIKR F2R Lz, 2o
HEDOIK FIIRGEMHICR B RELS, Z20%, KTFTOETITFRO Lol (&
f19),

®1 VR 60 BEAZEEMEHER
BGRE HE
100 mg/kg KE/HLLE | A7 v MIBRBIC B W UREERE O T

® 4JE - HEFMHRAR
a. 105 BfEIERESEER (YTVX)

CD-1~ 7 A (H 5 20 7)) (285157 wE4/L A (0, 50, 100, 200 mglkg
fRE/H) o (WHO EHC X% &, 105 HH) sk 0 & 5REnitbih, 7 r
TRV LDRZNE (R BEH R OVERIC KETHEE R,

Bl FiiRoWTIconTh, ZHEITEHICTT 2H LR (137
Bz O, —EHT OAFI, BORES) 1 R bhaihoiz (B
20),

WHO Tl¥, Z ORBRICHIT D AMEEIZ O TD NOAEL % 200 mg/kg R/

10



HE L7z (B3,

b. ik 6~15 BERESHHEE (Tv )
F344 v ~ (M) ([2BF 57 aER/L L (200 mekg RE/H ., o — 2 H)
@ﬁﬂ)fz 6~15 H Ogfifil#e O & 5B 1Tz, G TRO b mEfT e &
\-T‘d‘o
2EME I (full-litter resorption) 24 U7- (B1R 21),

x8 Svk6~15 HRE4ETE - FESMHR
F51E i3
200 mg/kg (KH/H | 2[RE IR

® B

T aEHRNLOBEEERBROMEEEZER 9. £ 101277,

W (Salmonella typhimurium) % AW 7218 IRZERE RAER CTIE. 99V EBED
WMEBHLD, IFLALEORBRITEBNTRETH D, FoEEMRE AW EsT
ZRIRAE BB O R B ER IC B W T H 59 WG IERS B & MRS B NRIE LIEE
1ICid7ev (ZH5,6,16,17,22)

Fujie & (2 23) 137 v MEMMIEEZ FHW 2 in vivo G R EFH BRI IV T
TRERNVLEZL NI ABAZ L ATEPNTALEETH L EHE L TWD, —
. TaERALLL, TR, Ty MEHO/MMEGERER (B3] 7,24) 7 v FOFE
® UDS & (B 25,26) kO~ U A HHOGAERETRR (B 24) OO
mvivoirBR Tt Z2 R LT M 1 a 7Y g NI 2 O T EESTE RS RZE
BRBRIIRETH -T2 (B 1T),

£9 JOERILL invitroBEEH

R POE (EES HH
RENE | ARENE
Hikd | b
D L
e SR8 B | Salmonella typhimurium — — (M 6,7,22)
ABR TA100, TA98, TA1535, TA1537,
TA102, TA97
S. typhimurium TA100 ~ (+)
S. typhimurium TA97, TA98 - +
~ 7 A RE L5178Y Al + - (M 6)
) _
(+) (+) (B 17)
Yo (B | Fr A =—XHA%—CHO # - — (& 6,17)
R i, CHL i +

— R+ Bk (+) :59WEEE 2 - AIHE

11



®10 JAOEHRILL

in vivoiBIE=M

Rk PSES FH i a (S S H

SCE ~ U A CR/SI I 4 HEFEO$E | 25 mg/kg (K H/ A + | (BH27)
5
~ 7 A B6C3F1 JEEN &5 200 mg/kg (+) | 8 17)

INEZ R BR ~ v A ddY fEENE 5 500 mg/kg A&/ H — | Ishidate et al.
(I 4)-7" ) 1982 (ML 7)
~ 7 A MS EERN 5 500 mg/kg A5/ H Ishidate et al.
Gt H)-7 ) 1982 (B 7)
Z v b Wistar JEERNE 5 500 mg/kg A&/ H — | Ishidate et al.
(R 4)-7" 1) 1982 (M 7)
~ A ddY H[EIERENE G 1400 mg/kg 1k & Hayashi et al.
(It a=23) 1988 (ZHE 7)
~ 7 A2 B6C3F1 JE[EN £ 5- 800 mg/kg - (P 24)
~ v A AR O 5B 5 1000mg/kg — | (M 6)

Yeta R BB | 7 > NHEEIEENES., BB | 25.3mg/kg KE + | (B 23)

7 v b5 OG-, i | 25.3mg/kg (KH/H +
~ 7 A2 B6C3F1 JE[EN £ 5- 800 mg/kg - (P 24)
UDS # B 7 v b &O$E 379 mg/kg KT/ A — | (= 25)
(1.5 mmol/kg A =/
H)
7 v MEOBEE., Il 1080 mg/kg A/ H (21 26)
DNA SHUIWrEt | 7 > b F344 I 7 HRERROEE | 379 mg/kg (A H/ A (B2 28)
B 5., B (1.5 mmol/kg A& &/
H)
PEMELPEESERE | M v ayyaunsx 3000 ppm - (R 17)
SRZE SLE R

a ROMEITENRBO ONTZRKIEME, BEOLE TRk EH

i

(+) : 35Vt

(3) Er~ADEE

7RV AT 19 AL O B K O 20 HEACHIERIZ 1T E H O8I A] & LTk
RIS TV, BEOMMMRMAEILZ 1 B 3~6E, %4 17 (8180 mg) Th
5o BN AT R BB ENE LN TV D, Z< IR E ORI
BAZ XD EEBEZONDTERCEIUCHE U= F S F G STV 5D, BRARIERIZ I
S&E, KEN 10~20 kg TH D FHHOEILEITHK 300 mg/kg (KE T, #EEHD
AR ZEITK 50 mg/kg (RE/H TH D (B T),

2. EFH#EFOTM
(1) International Agency for Research on Cancer (IARC)
TN—7" 3t MIxHT 2HEBAMECONWTHETE 2VWWE (2 5,6),
T aERNVLORN AT, FEREW TIIRENRGEAH D3, B h~D
TN AR 725 R 72 E R RR AT T T B,
- B EEROIR B AU 72 FGEHL
kD> B6C3F1~ 7 A KN F344/N 7 v K& W7 v Bk /L LD 2 45k
AR GIZ L DR P ARG (B 17) 2B\ T, MDD T » h O RGIZRE

12



ARV =T ROBRB A EFHE LD, ~ U A RAHEORMNE 126 &7
mole, BIEAKRGIZELZA7 ) —= 73 (B 29) TiX, A Zf~v U X
O EE D RIS O N o F 02 A8 b iz,

(2)Joint Expert Committee on Food Additives (JECFA) Monographs and Evaluations
FHmE 7 L,

(3) WHO R KKEHA K54 >
@ E 3 (B8 2)

WYNCFER I N7=T v b 90 HREHRGRER (B2 17) 18 THE O I B
%%%ﬁ%@:éﬁmm%(wammn@&yK@H@L55&5%ﬁ75&5
ICHUE L&) 12, FHESFARE 1000 (FEZAEKL OMERZD 100, HH5HIM A EW
ZERUENBADOFREMEO -0 10) 2 A LT TDI X 17.9 ug/kg RE/H L HH
N7,

(%)

TDI @ 20% 23 KEHKIZEI D B TH, BRADKEZ 60 kg, 1 HOMKEEZ 2 L &L
T\ﬁ4F74/ﬁOmeLh&ﬁéhto

@ HEIR—XEWH (BHE3I)

1993 HELIEICHE N T-ERT — % T, A~ OFEREL N o A X
FRICRFBE N N A2 o ~DIREE EBHE DI TEEN N a2 X RED

FIZHES VAT ERIZONWT, BESCHE - RIGBERNIA L TH D & 9 FEL
[T RS TR (BH030), LavL, BEICKHTHIAEREEL M) a2 &
FRICRFBE N Y a2 &2 U OEFERIBREZZE L, BRI O N Y e 2 &7 R
ZTCEDHRVIRSHERFT 5 Z RS NS,

WAEDICETHEIHA KT BB T 200, Thtd, 7R/l AD X H 7R

MR %ﬁ5ﬁ4%74/%ﬁ%ﬁé@ﬁ%@Rﬁéz%ﬂﬁéﬁéﬁ“
LM$W%MﬁE%ﬁ%LﬁTmiﬁ%ﬁw ICHEBETRETH D, HMEIIRIC
DNWT T RE TV,

KE NTP TR Tld, 7 eERLLIZL VDT » MTBWTEE
B ENRKRGIEEOFRANE THEMLUIZA, ~ 7 ATIHEML TV, 7rER
NV ADBIGENMEORE 2 2RO T — X I VFENTH D, IARC (B 5) 1I7
ERIVLEDENIMNEE T N—T 3L TV D,

TDI i, #@EUNCE SN CE L ENTT v b 90 A& GRERIZI T 5 gD
ffifﬂﬁk%ﬁ’]ﬁﬂﬂ%mh ool HE (NOAEL 25 mg/kg (AE/H) 12HSW0

B Sz (BH17), 20O NOAEL X 2 >DEMHBROFE R CTHENMIT LN T
méo:®ﬁ%®&5ﬂL5afhé EEMIE L, AHEFELRE 1,000 (AL
OEZEIC 100, ERAMEDK &L HAMEORR TH D Z 12 10) ZuEH LT, TDI
1%L 17.9 ng/kg (K&E/H LB H I T,

(%)

TDI OB ~DEHEHR%E 20% L LT, A K74 EIX 100 pg/L (Ggkies) &

B Eniz,

(4) REBRIZ{RZET (U.S. EPA)
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Integrated Risk Information System (IRIS) (ZB&4)

EPA/IRIS Tix. (bW E OFMli %2, TDLICHY T30 77 Lo A R—R& (%
0 RfD) & U TEMEIERDAMEDOFEHREZREMEL TWD, o, —FH T, BRAEE
[ZDOWT, BRAMERBICONWTOFRAEME L, KBTS U T, RRAREICLD
UZZIZOWTOFRZREEEL TV D,

@ #0ORfD
g H& KN ELR & FE R SR
(Critical Effect) P2 g (RfD)
(UF) (MF)

THEE NOAEL: 25 mg/kg A/ H

(L 1000%% 1 2X 107
Z v b O g MR SRR O 17.9 mg/kg (KAHE/H) mg/kg KT/
e 53R H
(R 17) LOAEL: 50 mg/kg {<E/H

(S fiE

35.7 mg/kg A H/H)

*OWARE B 5 HRENDME T H DR
** fEZE 10X H{AZE 10 X HRMERER T — 2 H 10

@ EMNAM

- BB A FE

EPA (37 oEhR/La%m B2 (B MIRLTEBELLSELAMES Y ; probable
human carcinogen) (Z77JHL CW\5, ZiUE, & MBI 2R +00T7—2 KO
BB T 5+ 7eii il (7 v MROEG KO~ 7 ZAMEEN B G1Z L 2 IEE3E A
FEDOHNN) 12NV TWE, £ TEERALLITN ONORERR CEEEMA
RU, BRAMENRESLS HD, EREFAEEH D LN TWAHMD R a2 Z v
(ZauRLh, JaEvrsaa ARy Y7aEraa AR ) LREENIZERL
LTWAZ EITXD,

RROBREICED Y X7 3HE

EPA X7 B ERNV AL DWEREN ALY AT T VIMTIEIC L OV HEE LT, %
DR, EPA 1% F344/N (Hf) %V 7-7 1 &k /L A0 O ERERICBIT A K
Mg (B0 17) 1SNV T, BARALY A7 OCEGHI 21T 72, T ORER,
WHWEIAKE1kgH720 1 mg D HETAEIEICOZ DR OBRE LRI Z OBREE
WZBR L THANRAEL D U X7 (B OMERMREL : Oral Slope Factor, &\ 7D 95%
FHERA CTHRT) 12 7.9X103 &7z,

ZOMEICHAS X, RAKEE 70 kg, 1 HOHMUKkEE 2 L SKEL T, flBbk=
=y FNV R (4EWEE 1 LHD 1 pg &Kk E2EEICDTE D ERT S &
SOWFEPENAY ZAV) ZEHBLIZEZ A, 23X107T L7725, 2. ZOMEIZES
XERLEEZICEDY AT L UL LR DK ORELZEHT 5 L TED
L2125,

- R EEAMREL 0 7.9X108 /mg/kg KT/ A
BBtk =y FURXZ : 2.3X107 /ug/L
cAME T BRIE LV TF AT =T 0, U A

« BTV AT LU DR K i
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URT L)L Vs
1x10* (10,000 53 1) 400 pg/L
1X10% (100,000 53D 1) 40 pg/L

1X10% (1,000,000 53 1) 4 pg/L

(5) BAEICETHKEREEDRE LOBEOFM (S8 1)

V% 4 FEOBMEE R, FUER TS0 b D H T2 728 RIS STz,
IARC TiZ7 aER NV AEZTN—T 3 (B MTHTDENAMEICOWTHETE R
V) IS (B6). < OB TIIIIWERFM LR STy (&
7)., - T, RFIEIOFAmEFICHEH L7z NTP (B 17) TiThiiz 90 AR
BRIZ 31T 5 TR O #kw H 22 a0 (512 5 < NOAEL : 25 mg/kg A&/ H % TDI @
HEWHEHTHZENRYTHDLEEZLND,

Wik 4 A OFEM & [FEEIC, NOAEL : 25 mg/kg (AH/H 28 5 AMEZE CHE L.
AW FEMAE 1,000 (fEARZE - FFZE 0 100, FENAMEO ATRENE & IR ER : 10)
ZM LT, TDI X 17.9 ug/kg (KE/A RO LN D, HEEIERM THD Z L1
KU, TDLICX T D% 5% 20%& L, (KE S50 kg Dt F231 H 2 LkTe EHE
T 5L, FHlfEIX 0.09 mg/L RO EHND,

= 11-1 WHO FIC K5 TREHRILLD DI EICEK DY) XY 5l

R NOAEL  LOAEL  FRe#Efa%k TDI
(mg/kg R H/H) (ng/kg (R H/
)
WHO/DWGL Z~ ~ho 90 AR (O 5 25 1000 17.9
£ 3 ff1(2004) H) oknfsRk (&2 85 H — 10(FE ) X 10(fH f
) q0) 27] 17) é:%@j' 6}3?5@@% %&-%‘: #£) X 10(H 21 7l Bk
5 /.S = N ’ T O % A D AT RERE
f’% 3 hit—id BRAHAR F R PT R 17.9) DF=) i
(2005)
EPA/IRIS 7 v boEEBEEAZ  [F L 50 1000 20
(1991) O HER (B 17) 1 GE 5 | 10(H %) x 10(f {4
B 5 FREE E 72) X 10(Hi 12 14:505%)
35.7)
VSTV Zv ho 90 HE (H5 [k 1000 17.9
H) ORAKERBR (B — LoGRE) < 00 ik
R 17) 80 B IFIgO R § O
BT oy O

PEDT=D)

RLOKNBERERE LOBOFE (B3R 1) <k, SR o

& 11-2 ETIVIMEERICL 2BEIRAAY XY DEEHIETHE

VR L~yL EE (ug/L) A& (ng/kg IKE/H)
EPA/IRIS 104 (1/10,000) 400 12.7
105 (1/100,000) 40 1.27
106 (1/1,000,000) 4 0.13
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3. BHERKR

SRR 18 EDKERFHC BT 57 BRI ADKEARORK LRI (32 12) 1EFKIC
BT, T, AKEEKEEEHE (0.09 mg/L) O 20%Ei#E 30%LL T T 2
T DI, 1FE A EN 10%LUT (532/542 Hi,5) Th oz, HKICBWT, &
B HEIL. 50%EEiE 60%LL T T 2 T bz,

12 KEKTOBRHEIKRE (S8 31)
HAEE 3 2 By

i 10% 20% 30% 40% 50% 60% 70% 80% 90%
IS 10% feehic| eRiio) feehic| eRiio) feehic| FeRiio) feehic| FeRiio) feehic| 100%
J/ e PIF 20% 30% 40% 50% 60% 70% 80% 90% 100% | i

B SRR ﬂé F’;{ T LA LUF LA LUF LA LUF LA LUF
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 0.091

0.009 | 0.018 | 0.027 | 0.036 | 0.045 | 0.054 | 0.063 | 0.072 | 0.081 | 0.090 ~
(mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L)
AR 542 532 8 2 0 0 0 0 0 0 0 0
| EIOK 149 149 0 0 0 0 0 0 0 0 0 0
Jj: VR INEVIN 38 38 0 0 0 0 0 0 0 0 0 0
1Rk 183 181 2 0 0 0 0 0 0 0 0 0
Z Dfth, 172 164 6 2 0 0 0 0 0 0 0 0
O 5824 5669 123 23 7 0 2 0 0 0 0 0
] K 1033 1005 26 2 0 0 0 0 0 0 0 0
i VRV IEVIN 307 297 6 4 0 0 0 0 0 0 0 0
1Rk 3182 3110 56 10 5 0 1 0 0 0 0 0
Z Dt 1287 1242 35 7 2 0 1 0 0 0 0 0
(CFRk 18 A BE g ALl L)

. & miEEeE5F i

TaERLAL B MIBWTHHKOSELA|E LA STV, —
I - TR R BN ENE SN TV DS, T FNICREOBRREGIC L 5 &
EBZ LD EREIUTHE U AN STV 5, BRIERIZES S, KEN
10~20 kg T 5O EIEEITH 300 mg/kg (KE T, $EEFEH ORIKAEIZF 50
mg/kg KE/H TH %,

FENAMEICE L CiE, OB EICE2RBRILT v b &~ T A TH 1 RBROL N FEi
SNTEY, mElRnEGIcly, MEOZ v MZBW T, KIBITREER Y —7 &
DIRBAZFI LT, WINLRABE TS oz, w7 AZBWT, JEE%S
ABEO FRIZR N0 o7z, IARC TlE, 70ERLVAE T NL—7 31258 LT
W5,

BREMICB W TR in vitro B TH W BRSO TN D, In vivoiRER TIX T
B BERIIE 2 WV 7= e R BRE BRI B W T W BIE O RN — o E ST\ D
W, vTA Ty MEAWTEE L O/MERBOYR AR ERE R ETRETH DL L
ME . BHEESICBWCIE 7T BRI ASEBEEE TRV EEZ LA,

Pl b, 7aEhiAid, IARC TIEZA—7 3 OFETH S M, dEmE O b1z X
DT MIFHWOKRIGFED AN REI N2, B NI L TEDAMED AREMEIZT G E
TERWEEBZTZ, TOH, BNAMEORREE L GO A7 i2{To 2L & L
72 2B, TRV AIIIEELCFEERNAME L EZ N, TDI 2R T2 2 &0
WY THD LN LT,
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FENANEICE T2 TDI 0B ZR AL 2 A, T v Fa Az 103 B O ikl
A G5RBRICIBWTHECT A DIV KGO BERR R U — 7 R OWRA AUz -5 < LOAEL
100 mg/kg A/ H NG SN0, ZOfEIX. NADOFRAEMED S NOAEL (2T Vil
EEXOLNT, 1, T v FOZOREFENS BMD (k2 W TR Fv—7 R—
AR DH LR 124 mglkg (KE/H L 7g o7, 7 RERLVLDRENAEIZET S TDI
1. ZAUCHEZE 10, fEAZE 10, 2NN - 7238 AN 10 DO RFEFEREL 1,000 %
WA LT, 124 ng/kg KE/H L 72 o7,

FERNAFMEIZOWNWT (FRBOFEEFZNEELFE 13 177), HLIEKWHRETE
BNRD LNTREL, ~ T AKOT v b 52 lEIHKEZESG LIZRBRICK DR Y v
7 K OBUN @ F5H-TéH Y, LOAEL X 8.3 X1 6.2 mg/kg KEH/H ThH-o7-, L7
L. ZORBRIL, EEOLORETHL-OFEMARBRAAESTHINTE LT, 1§
LN RiRA Vv MINA F~—h—& U CUIHHE R EETIEdH 508, TDI 2 3% €
THEODOT RRA U e LTO@REFIRILIZZ LnWEEZ b, —F., KRIC
ROHETEENRD G EEIX, 7y M2 HWE 90 HEO5ERE 1 #5305k
BT D HHIRZE R OB CTH Y . Zhaikic NOAEL 17.9 mg/kg KH/H (25
mg/kg KEE/H O 5 A5G- %28 7 B EGIZHRE) N RO Hiviz, 7 aERLAOIER
N AEPEICBIT % TDI (%, T ARIICHEZE 10, R 10, marEdEMERER 10 &
L 7= R AR S 1,000 23 H LT, 17.9 pg/kg {88/ H % TDI & L7-,

FROMREEE X, 7 eERVAOME— HERE (TDD) 1E3ERNAITESL
17.9 pg/kg IRHEH/H LR E LT,

TDI 17.9 ng/kg A=/ H
(TDI 3% EHRHL) df M MR
(B TE) 7k
€:iIEiD) 90 HIH
(B 5-J71k) SRR O 5
(NOAEL s EMRHLAT ) FHRIARZZ Rz pk o # 0
(NOAEL) 17.9 mg/kg (K E/H
(e T2 450 1000 (F&7= : 10, fA{KZE : 10, WAMFEMERER : 10)
<H#EZ>

KB FEHEED 100% TH HIEE 0.09 mg/L D/KEARE 50 kg DA 1 HHZD 2L
BAKLESE, 1 BHTEVIRE 1 kg OBIEIT, 3.6 ugkg KHE/HEEZ LN, =
OfEIE, TDI 17.9 pg/kg (KE/HDOKI 553D 1 LI FTH D,

¥ EPA BMDS version 2.0 IZBWCTHRb 74 v TV 7D Eno7cET D5 L AICHOR S
RV ET L (Multistage Model) & W 2356 D 10% R BLHIZIBIT 5 95%EHH FIRE TRk 7o,
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# 13 KHERIZH(T+5 NOAEL &

& EhfE- FRERE T RARA Vb NOAEL LOAEL
| R mg/kg (KTE/H | mg/kg (KH/
B KRt H

ffi| < & 13 HMGH 5 H)5& | 88 5% 72 4K & W 2 (| 100(W) 200
(| B6C3F, il #% 0 H B | 400), EE~RREETAE | = 7 B
MERE 10 | 4 2 —2 faZefaak (- 200-) 71.4
©@| 7 v b|13HMGE 5 B)5E | HEKFEOFMEZE | 25(W) 50(W)
F344 MERE | HI#8 0BG BB | FaiasE in (i 50-) =IH 7 B
10 a— 17.9
B~ v R |52 WEMEKES | JR¥ /7 -BUN L5 8.3
®)| B6C3F, TR (8.3-).NAG L5 (39-)
1 0.25%Emulphor
@ 7k 52 HMEAE Y | R T EH(6.29), 6.2
F344 Vs NAG E5(57)
Vi3 0.25%Emulphor
®~ v A |103 AMGE 5 B) | AEBEI M OVELF R 100
B6C3F: g R 0BG 8| A IR O BRI A Mo =i 7 H a5
WERE 50 o — ¥ 4 B E b H (i 71.4
100-), AR IR e b Rz
AR R o % A A
JE (i 200)
® 7wk 103 HAMGHE 5 H) | REEEINIMH (4 100-, 100
F344/N | W #% 0B 5 18 | HE 200), £ 47K T (1 =1 7 H
HE#E 50 f = — 200) ., M i O &7 E 71.4
FeAb A K OVE PETE Eh
RIEMERE 100-), BiTSZ
iRk o R B Rz AR A R
BIgE, MMM
JIE (e 100-) | o figk >
a3k A5 (HE 200)
<7 R 30-90 H [5Gk | 60 AFRERIZRIT 24" 7 100
@|ICR Mt | o5 A v M T BRI A A
6-16 Emulphor 7K TEGIIC R R, &
T O#EFT72 L)(100-)
El= v A | 105 BREBEREIREO | Fo & F1T1XTH7-0 | 200
SD 5 DR, —EH-V D
20~ 7 éﬁﬁiﬁz AR oM
BIL VR O R EE S T R
L
Q@ 7 v b|&EE 6-15 AR | 2 EEINQ00-) 200
F344 BO&G w2
IHfE — i
ff: WAvEEMERER 18 BrEEERER dh o MRREMERER A AR - AR
A EE W : WHO HE BT ERES
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ARFHMER CHEH LIS IC oW TIERIZRE B - 72

ALT

AST

ATSDR
AUC
BMDLo
BUN
CHL
CHO
Cmax
CPK
CYP
GSH
Hb
Ht
IARC
IRIS
LCso
LDso
LDH
LOAEL
LOEL
MCV
MLA
NOAEL
NOEL
SCE
T
TBIL
TDI
Tmax
UDS
WBC

TI7=22T ) M T ARAT2T—8, FAXIVEBEALE VR T VA
TIF—E

TARGXRUBET R ) VTV AT =2 T7—8, JAX I UEEAX T a ik
N7 AT7 I F—8

K HEWE - RINBESR

ifn. FR A I B — IRE R Al R T A

10% DT DX T~ —7 HED 95%[5HE T IRMHE
RG-S

F ¥ A =— AN LR L — i H AR ik
F ¥ A =— AL AL — YRRk
Fe e . CHE) v
TJVTF T HFATFFF—1

U hZuAsP450

TNETFH

~NEZ v ()

~~< 7 VU h

[EIBRAS AAFZERE B

e U AZERY AT A

FEEIR

EHEIEE

FLERM K SR

I/ NEE B

s/ IME &

SR M ER AR FE
<A T p—< iR

P ey

BT &

Hii iR G B Sy R AT

TH 2 080

weyLe s

M — H R E

Fe e 0 CHFE) Hh e 8 1 i R )
REH DNA &1k

e i ERER
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