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L3

BB OFISEELEIR DLW E L LT, U7 rErau A X2 o ORbh

TR B 21T > 72,

FRAMC AL U 72 5BR ksl L. SrEEERER (v A0 T v b iaEEERER (=
A, T 8, BEEERBREOREN AR (7R Ty ), iR
(v R), 4G - FEFERR (7 R), BlogtalRETh o,

T TR 1T D IR AL E SISO B i CRRed BT, FEDS AMEIZ DUV TR,
~ 7 A DOBEFIFE O 5% GERERCHEIZ 330 T TR ARAE 0D 18 A= 48 B K OV R e &
JHRERR S A 2 B R T AR O EADBRD LTV 5,

BEEERRIL, ~ T ARDRT v bW O/ MR L OV UDS 3k ©
et ThoT-Z b, U7 RErun XX B EEMETR< . TDI o8N
ARECH D LIl LT,

FNANECERT 2 TDLIZ., ~ v A % AV fk 0 53R I3 1T 2 e TR R
JIEE & RIS AN IS S RN SR F~—7 B — AL 34.5 mg/kg {KE/H & 72
D FHEFARE 1000 (FizE 10, (EIARFE 10, 22NN - A EFAREL 10) %218
MLT, 34.5 pglkg KH/H & 72 o7,

FEHMAFMEIZEE T2 TDLIZ DWW T, 7 v F & V7 liileg O G381 X
% FFg O FHHIREAR A2 (Z2iaTak) 225 NOAEL (% 21.4 mg/kg (KE/H & 720 |
FHESAFREL 1000 (FEZE 10, {EAZE 10, diaMRBRO RSt 10) Z@EH L <,
21.4 uglkg (KE/H L7272,

Utb, v7uaerno %0 TDI % 21.4 nglkg IKE/H &% E L=,



I. FHENRYMEOHRE
1. &R
FKEEE T, KT D7 I VEEOAEWE & HEAIOERN KOS L TERS L
DRI NBRXZ L OEEMETHY . £ OEREITIFKTORZA T R X
WRELZELT D &R,

2. —ik4&
vZawraa A X

w

[ =a22

TUPAC
M4 v7uErun Ay
¥4 . dibromochloromethane
CAS No. : 124-48-1

Br\l/.cl

Br

7. HEFRMER

WBERRITER TRIR, FEREMEDNGD TE,
s (C) —

e (C) 119

FEEE 0 (B (g/em3(20°0)]) 2.38)

KIEMRE (g/100mL (30°C)) @ 0.105
KA & )=S0t (log Pow) @ 2.08
RESE kPa (200)) : 2.0

8. WITHHIF
(1) ETORFIEF
NEEAEME (mg/L) : 0.1



(2) FENEEOKEREEEFTHA K14 UiE
WHO (mg/L) : 0.1 (3% 3 i)
EU (mg/L) : GAFU A mAZ2r LT, 0.1 mgl)
U.S. EPA (mg/L ; Maximum Contaminant Level) :
e b U o x &L LT, 0.080 mg/L)

I REMITHRDIHMEOBME

WHO #EWKAKES A K74 >, EPA/IRIS @V A k. ATSDR OFM22H
07y AL, IARC DF / 7Z 7, WHO IPCS %4 i, FMhcBd 2 Eaf
FIFEN R AR LT (B 2,3,4,5,6,7,8)

1. SHICETIRPHIMER
(1) {RRERE
B
—MIZ, B U E R 2 T FFHE TR B, AR ST, BRAEE
(TR NIRTE THEC SR S LD (B 8),

DH# (BRI FYNOAZUEELT)

HBFEEBBEINTZEZFE N a2 X 0%, Zaadsrs L LREERE L,
Z DRRENED AR~ ORI B R 525 L B2 5D (BIR 4) . Mink 5 (%
TaEvsuan A X URENEWOIERS L. R 5. BlikE LT (B8R 9)
Mathews Hid, 7 v M7 BEY 7 nnm A X 2 ERES L THEBNOAmIZ

ITEII LTSN E LTS (2R 10), —F. Lilly 5, 7‘D%°}7ﬁﬁ
AR EHEDT v MOKRR TG L8546, a— 2 imaEit L C&kE L-%
ICHARTHIRE B CoOTrEY 7 no A 5’ Y DEEIREN DT T E < fgé
ZLEHRELTCWD (B 1),

QO

MU a2 & T, 8 LT BIRBE R E 7T bR FIAFH S
5 (B4,

BB N e XX UHHE LT

VT REI BB AL ATRRT  ORFFRRIAEH T D, N e A
VHAD in vivo N in vitro \Z3 1T B —TR{LIRFEA~ORFHEE X, —kio ey
VIRTRIZHE, ZDOFRFENARKEWIFEHE (halide order), 72bhH, 7'
FERNLLAS TR r/uu AR >7 0wl sau A2 0> 7 auaRLADE
Thd B 4), BRHEEN) oA X ATEF LY g A Z 10§D
OKREIHEIND B 8), ZONREIXITeEY 7 uu A X L TUIIE



LW h LILRWS, Y7 afEran XX 007 gL AIOWTIE, b7
WEIEDOFN B3 E LEE D (B 4),

Thornton-Manning 13, #AOHGIC L D57 0EY 7 van X ¥ o OfFlilazt
IZXT DR MEN~ 7 AR TT v R TEWVOIEL, 7aEev7ara X X 0
WOMATHHATZ D LML BR12), /-, a— U HMIdRE L7 eE
vrunu A& %100 mgkg (7 v b)) £721% 150 mgkg (7 A) Gk O #
HUTERER, #&5-% 8 RFMLINIC, BEPERNAAR TG, S Uz i 58D 14% (7
v B) EOR81% (v R) B fbikFE & LT LR HICHE S, BUbA
Mo 42% (7> ) KO T% (v U R) IIREEE UTHE sz, o Y
NaRAE (zuaaR)Lh, V7 aErsau ARy TaERILVA) [ITOVTH
[ UEEBR ClRIAEO®E G0 Thiv, R 36~48 FFii£IZT7 v NN~ T 2D
PR DR SN T2 SAL TR AR D 10% A CThH -T2, 7 v RO~ T AD
PREPPEIE, 7 m R AR B %< IRNWTT BERILL, 7TREY 7 BH
AR vTaEsan AL U DIETH T, BEDLIX. v~V RIBITLIND
DILEMORHEILT v &2 4~9fF RIS & L (B9, LorL, WHO T
L, ZoFERTIIRGENE NPT E L, K0 ERWEYZ2HEL RS LIZGEIC
I, 7y RO T RZBITHRHNERITR D Z EICERETREE LTS
(&l 4),

Pegram B3, 70TV 7 B 1 A X ORI FFRMEAGHEE  (mutagenic
metabolic pathway) 1L GSTT1-1 @& %2703, 7 v 1L ADOSEIREE B
PRI ISIE GSTT1-1 108 2 SN2 & 2R $RELE R L-, Z ORI,
WHERE P m A2 ERB N N A2 DIEHAE IR D AT =X LI
LB LEFBLTND (B 13), DeMarini 5%, GSTT1-1 23%FE kU i
AR DEBRFHECRIZTHEEZRR, IVETFH-F T AT 2T —BIZ
Ko TS D X7 AT Risfl (GC—AT) NEEx 5 Z L2 MiE LTV 5D,
ZDORI AT AZ DRI ERFRMET, 7RV LTI an A S
TIHFELL, 7y 7na X 2 3206 I 0RWZ L 2R Lz (BB 14),

(2) ERBYE~DZE
OaME MR
Z v NOBMEEMER, WTho b U e 2 &2 B [RRIC, SEE, B, i,
BRI, B ENRLNG, Y7 nEsan A X0 LDs it 7 v BT
1% 1,186 mg/kg IKHE, M~ ~ hTiX 848 mgkg KETH 7= (B 15), 4AF
)T, BEEEOWD, R ORI, K OVEBlgo mE &N, R L
AR, PR OVEIR O = L7 EORENR R Oz (BR4),
MU B A ORMEEIHT DT~V A K0Ty R TEWT &
PREINTND, O IREIC L DR b= FAR A ME, &
HIlis | 2 BEAR 7R < | MBRZEME, BIER O E2i38ETH D (2 16),



QFE RS MHHER
a. 90 HEBEAMEMHAER (¥VX)

B6C3F, ~ U A (M, #5810 L) B F5Y7rErmu 2 (0,
15, 30, 60, 125, 250 mg/kg (KE/H., &= — ) © 90 HE GA5 H) 5%
il e GaBR M T T, %&ﬁﬁimm%mtﬂﬁtwfﬁ%% 1T d,

250 mg/kg IR/ H B GREOREIC W T, B@mlE URMIE OB 72136k k)
FOWFEME (50, ZEhafk) Ao o (7%%7 17),

WHO TliE, Bl & THRoWEICESE, NOAEL % 125 mg/kg (K#E/H & L
W5 (ZH4),

£1 IR 13 ERBSEEEHER

BeGRE Jii3 il
250 mg/kg &/ H RIS DENEF 71 a kb, i
2R HEEAE R OZER AL amERT R L
125 mg/kg IRE/HLLT | AT A2 L

b. 4 EMBESMEEHHRER (Svy M)

Wistar 7 v b (., #5458 6~1010) ([ZBFHY7nEr7mu A4 (0.4
mmol/kg KT/ H : /3 1 EH#LHE 83 mg/kg KT/ H |, WA Y — 7)) @ 4 HR (8
H) #O&EGHERICBN T, DIE~OZENHER I, HGHETRO b
PR LA 3% 2 1R,

FRELEHIZBWT, FERERFMOILERICM A, REIREEEH

(arrhythmogenic) , BOERHEH, BOETMERNBIEE STz, HEELTH

IZBWTC, U7 axeraa X2 D7 A4 ENREIZT T A IFHIER-IZD
WTHid bz (B 18),

x2 vk 4ERESEEERER

b eia i3
0.4 mmol/kg KT/ H FERER IR R . REEARAEIEM . AOZERHE,
(3 74 83 mglkg (KH/H) | ROZEIEM, HEEOHHINED CazBhiEdmi{EH

c. 0 HMBEAMEMRE (Sv )

F344/N 7 >  (MEHE, £H&5H 10 0) (BT 7eErsmm A% (0,
15, 30, 60, 125, 250 mg/kg RE/H, %, =—2 ) ©90 HfE (E5 H)
SRR OB GERBRNM T O, SRS TR D mtEiT L E %« 3 IR T,

e FHERE I, ﬁk&#&k% 10 1§JEP91§J75>§EtL BAARE (12 Ik 5
(KE) MMET L7z, femAEREOMREC W T, Bt RE IO ZMHSE)
R OFEME CNEERLEEESEAS) A3 HivTz, f’éf SRR DR (22
TR DSHEARTFRNCEEIN U7 GRERRE 4/10, 15 mg $e5-8F 7/10, 30 mg 5



F¥ 8/10, 60 mg LA L H#E 10/10) (R 1T),
WHO TiL, Z Ol ~DFEIZIS %X, NOAEL % 30 mg/kg {K&/H & LT
Wb (B 4),

&3 v bk 13 EMBREEERR

BeGRE BB
250 mg/kg A/ H RERD . AR, BRGS0 Z
P,/ NSERLCEEESE
60 mg/kg A=/ H JHa ORI (ZEfafERk) @
30 mg/kg {KH/HLLTF TR L

d. 90 HEEAMEHHRER (Tv M)

Sprague-Dawley 7 > & (i, 2% 58 10 L) (BT 57 rE 7 mm A
% (0, 50, 100, 200 mg/kg fKHE/H, ¥ ; =—9H) @ 90 H[H5EHIFE D
BRI ThN T, SR TR ONTmEAT AR 4 17T,

e FH A I, IREEIEINN NS SAv, KETITRIREED 50% A, M Tldoet B
D T0% A CTdh > 7=, 100 mglkg R/ H UL EOBEREORET ALT © LA, &
5%@*&&Umﬁﬁiﬂi®ﬂﬁf iﬂ?—fﬁﬂ@@ ZE R K. &tﬁﬁ&fbmﬂﬂiﬁifd\%qﬂ»ui
FFAmRREEAE 2 & T IR O B AL 033880 BT, WERED & H ERE D3 Tz
VN TR RN DAMARZEE (H@ﬂﬁ) DRD LTz, £, BED 100 mgkg M@/H
B GRE L OMED 50 KON 100 mg/kg REE/ H & G-EEIZ 3T H BRI DA
EHERTED N (B 19),

x4 Sv k0 BEESMEERER

B T i
200 mg/kg /A 1 PRSI, /e L VETFAN | (R BB /N VRN
Hosge st e TS
FMfaEEst
100 merkg PRT/HDUE | ALT F-5 BRAARETE | g
50 mgfkg KR/ALLE | /NREPOPER RIS 25

@ BHHFHHABRR VRIS AMRER
a. 105 BEREMHENE EHLAMHEHER (vrbx)

B6C3F, ~ U A (MR, #5850 IL) 2B L5V 7 rEZmr A& (0,
50, 100 mg/kg (RHE/H, WL, =—2 M) © 1058 (5 H) #FO#& 5305k
W ToTz, SEGRETRD DN -d 2% 5 10”7,

HETIX, mMAHERE AEFENFEICELS, (KHEHTIE 58~59 HEIC 35
VEAMBAEIIZFE T LT, JHRBIGZEE (i EfEOMERE) | FEESE (W F EREORE) |
AR (B EREORE) K OB AIRIEE (SHAEREOME) 72 & Ol
EOREMENEIM LT, £/2, ETEx7o—¥ (HHERN) LBRMEOR
PRILAEDHEMN KA &R L, HECIRIRIER R RIREm Rk (B2 6 < M



YL LB 2R 4) b (MAHERD L7

FTo BRANEZONT, BETIE, mAERIZB W T A OFABERE L
U7 GRIRRE 10/50, & FERE 19/50) 728, ATFAMBRIE & ARl S A %&b
HIRAERED EFITOTTH Y CRHREE 23/50, i H&ERE 27/50) . B 672372
FWRANETRO b o7, o, MEOKHERETIX, &5 I ADT DA 7HE)
MBI U, B RAERE 2 o35 Z ERREECH -7, F-, MECITHIE
FRHEE 0D %8 A A P K OV R ARAE & BRI 23 A % B o T R AR B D 57358
HAv, HFRRRIE & FHHRE S A 2 AW T 38 BB R 1 X, RHIREE, IR &R OV
FAREFECBWTENZI 6/50, 10/49 KX 19/50 Th-7= (B 17),

&5 X105 BRIBHEE RENVAMHEHER

b eia a3 i3
100 mg/kg R/ H AR OGN, FFM | T O KEEAE DN
A3 A DFEA BRI

50 mg/kg (RT/H LA L | AAAFRIKT . FPIRIHZSNE | FPRERAZSVERSIN, AR b R il e
K OESEDHIN, BT | B, IR IR D 56 A A5 K OV HE I
o —-E AN ENTHAS A G ERE D B

b. 104EMRISHENERNAEHEHR (Sv M)

F344/N 7 >  (MERE, %58 50 ) (2B 5V 7rErsmr A X (0,
40, 80 mg/kg ; Wi ; = — W) @ 104 W[E GA 5 H) SR OG- BR AT
bz, FEREHTRD bN-mAT A2 E 6 1R,

EHEREOREC BT, (REHEINHEIZ8D bz, £7o, MEORGHECE
WCHIROIRZ  (RRIAZ M DdEs et FREE 27/50 (K &R 47/50, 5 FHERE 49/50,
1E;12/50, 23/50., 50/50] X OHERRE D < & 0 i 1-250%) K QMO G2V TFF
gD 7 o —E 2 EERAICHEN LT,

T, BBAMECONWT, Ty MIBITDENAMEOTHLITEED biveihoTz

(R 17),

#£6 5 k104 ERBMEN  EAAHEHER
BT i I
80 mg/kg KT/ PR . ,
\ - FEIRRAZERE, HFAIIRELO < & b
40 mgfkg A/ A LI E ggg?@ﬁﬂm@<o<%@ AT R b P

10



@ HrEEEEER

30 B~&& 90 BRE#ESEEHR (TVR)

ICR =7 % (. pRik, H#5RE 6~110) [ZBITHP T nErnn AL
KR (1.0, 10.0 mg/kg {KE/H . ¥ Emulphor®) @ 90 H [k O#% 5
RO TONTZ, SREHETRD ONFETREE TIORT,

SESERTHRBRICBNT, BEITRO bR oTz, £, 100 mekg
{RE/H (1 RE 16 PT) 0> 30 H IR 08510 & 5 2B E ~ O R80T
B BARN -T2, 100 £7213 400 melkg (RE/H (BB GHE 6~13 L) % 60
AIRISRERE 55 L7236, 400 mglkg (KT ARG RECIL, A3 > MTBR
BRSBTS ARE DR TV ST, 2 OIEEEOK T I8R5 R bR
&<, 20k, KFOEMIRD biaho7 (B 20),

£7T <R 60 HRMEEEMERER
P bRt Ji3
400 mg/kg (KE/H | A7 > MTEFABRICB W OUSEHREDOIK T
100 mg/kg (RE/H | AT R L

® 4 - HESMHHR
2 HAEMEHER (YO R)

ICR v U x (M, #-8%GHERE 10 DL, ME30 L) 27 mEZmm A% (0,
0.1, 1.0, 4.0g/L ;0. 17, 171, 685 mg/kg A/ HAHY, ¥ ; Emulphor®)
% 35 HIRUKEG L, TD%, R SH T Fra 2 A ST, IROAEITEEAL
25 2 BWHZIATV Fip ZEEASETZ, Fin~v U A%, BEAL%E., Ble R URGR
FEC 1L EMOKE S L, 20tk &t Lz, BB OBEL S 2 I
1To7z, FHRERETRO LNIZEmEIT AR 8 \TRT,

0.1 g/L # 58T, Foo HEROEEICBWTOAFERIKTFRA LN, K
EHIINPH, WA (Fo, F) OHFAEREOME & & &REOMEREZ G BT,
F72. WO 0.1 g/L LA EOFEREZ I D AIRA 28072 35 ~ IR D g s
fbichnz. 1.0 g/L LA EOFRGREOIFIICRIREZ  (TEN S RE-CI g o &
IR RERE (masses) 72 E) OFRAMEMMAED v, mHERTIX., LVEET
Holz, e mHARBHOWTAMNIEBWTH —EORIEE., RoAFER, HA%
IREE e OB I B2 38D B vz, WO A EREOIF & A EOEW)
T, HEMEOEREIREHE CH L IIBIE RS RSNz, S 62, BHERETIHE,
F1 R OIEIRE K OSZ DA BEIE T L, Fo R TIEZ BB OLIMET LT,
TR b -T2 (B 21),

WHO TliZ. REWEEk O IEENMEIC S %, NOAEL % 17 mg/kg A/

HELTWS BiRY),

11



&8 TR 2EKEESMHER

i aiia Fo Fia_ 1 Fo | Fan
4.0 g/L (REHGINANEI O | AR E SN M | i
(BRI 7)., JFAER e, FFARK. 4E
685 mg/kg (AH/H) PREAKT ., =R
KT
1.0g/L UL E A B HE 00 4 | AR B 0 B | —RERR VR - R ogrE
(BRI EEE (), ORI | (), ORI | % - HAERKRE KO
171 mg/kg A/ H) FEOFASEMN, — | ZOFERM, — | BFRIKT
FERE IS R0 | BERR IR oA
PR HARRRIRE | 758 - HARIKE
LOWHERIKT | ROWERIKT
0.1 g/L BEAT R L H A VAR E O
(BB EE OENRET
17 mg/kg K/ 1)

® EizHEMHAR
vrutrsnan A2 OBEEERROMSREZFRK I, £ 101577,
PNVERTH (Salmonella typhimurium) % R\ T=18IR255R 28 Billin Ciraft
ANEMELIEAAAE T TV Z T 8E 2 & 2 DMEE TIE2V (B3R 22,23),
vr7uEsuu AL 0% RETEECIEFEE T TF ¥ A =— AL 2% —CHO
HlRIZE 1 2 Yeta i w3k (Ishidate et al. 1982 ; AFARA D=5 4 L1
S5IA) &k invitroDe bV L ERIZEIT S SCE (B 24) BB CHMEORE T
L7z, Fujie & (B 25) 137 v MEhillaz v 7z in vivo Yeta (R g
BRCRBWT,. Y7 rErsnn RS o agie N a A2 0 AFERONT IS T
HHEMELTNWD, —H, vV A, T v AW ERENERGIZ L D/ MR
(Ishidate et al. 1982 ; AFARR D=4 LV 5|H) KkOBAKEICLDT
> ME® UDS iR (3 26) Tl <cho7o,

£®9 oJOEH/OOARY invitroBicElt (BR4)

AR PIE e HH B
REHENE | RS
ftH b fb7r L
EIFIER A | S typhiumurium 'TA100 — — (B 22)
B S.typhiumurium  TA1535, - - (&M 23)
TA1537, TA1538, TA98
S. typhiumurium, TA100 - (+)
TEEERER | T A =— X NNLARAHX— | 74 + Ishidate et al. 1982
B CHO i@
SCE #3#5r BEh UIoSER 7 - (+) Morimoto & Koizumi
1983 (M 24)
— o [ + B (4) - 55O,

12




£10 >JOEH/0OARY in vivoBiEsk

Rk PIE Hia bR =4

SCE 5 ~ v A CR/SJ i, 4 B | 25 mg/kg fARH/H (+) | (= 24)
B b Bt

/IR R ~ U A ddY fEREANE G- | 500 mg/kg AR/ H — | Ishidate et al. 1982
e AY-77 1H) (R 8)
~ 7 A MS fEIENE G- 500 mg/kg {&EE/H — | Ishidate et al. 1982
(R )77 ) (ZPR8)
Z v~ Wistar EFERNE S | 500 mg/kg K5/ H — | Ishidate et al. 1982
(R 4)-7" i) (B 8)

Yt (REERER | 7 > NHEEBEIEENE S, & | 20.8 mg/kg (AE + (&M 25)
il
7 v b5 HERAES B | 20.8 mg/kg {KHE/H —

UDS 2 7 v b ROBS, I 2,000 mg/kg (KE/H | — | (BIH 26)

DNA $HUIWEL | 7~ N F344 I 7 HREREO | 312 mg/kg (RH/H — | (@27

R B, Bl (1.5 mmol/kg 1A/ H)

a  ROABEITRENRD SNI-KERE, BIEoSEITREHE +o e, — it (1)

I

(3) B bADEE
DT mEsnu AR CHMIBERIC LD F~OREICET AT (B
8), [ 1(24) #h VU a A& | ITHEBERRIERDIZ OV TONE % Ftd]

2. EFHEEFOFIE
(1) International Agency for Research on Cancer (IARC)
TN —7" 3k MIxT AP AMEICOWTHFTE VWE (BH6,7),
V7 REI B AL DR AT FER TIXIRER RFELS B % 5
N ASOFEN AT A 53 725 T 72 & fEE AT T T D,

(2) Joint Expert Committee on Food Additives (JECFA) Monographs and
Evaluations

FHmE L,

(3) WHO Br¥l/KKEHA K54 >
DOF 3k (BE3)

Z v h® 90 ARFIRERER (B 17) 1B\ TR EALRR AT BNERD
biviero- & (NOAEL 30 mgkg (R&E/H : 5 HixhE) 12, FHEFEGREK
1,000 (FEZ= : 10, fE{AZE : 10, HAMERER : 10) @A Lz, a2— ha il
IZL7RBRIZB T 2~ U ADOREGEICE T 28& & BaEmiEr il o Thna
EMBIED ADAEEMEIZ DWW CGEINOMAEITE HET . TDI 1% 21.4 pg/kg AR/
HEREH ST,
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(%]
TDI @ 20% 2 EKIZEI Y BT o, ADIKESE 60 kg, 1 HOMUKESL 2 L
LT, A F7A4 1E 0.1 mg/L D3%E 7,

Q@FE 3k —XEH (BH4)

NTP OB Tl Y7 utr an X X AIHEOES 2 Mo~ 7 A THRE L
HED~ 7 A TIEFHERT D AEENRH D08, 7 v b TIEBER LR, V7 tz:aﬂtz
1 A X OBmERBRRERIT 2 S GFET D05, fhimma T IZiEE > Tuviany,
IARC TiL, V7 rEZ B AX NI N—T 3] J\*Eéirb“@\é TDI i,
GNZFEAT-FERES N2 T » b 90 HMRRBRICISWT, IR R Bk 7RI 21

RO Lo =& (NOAEL 30 mg/kg (AHE/H) [ZESEHEHIN (&
L 17), 2 NOAEL [ZEMFBROM L THHER SN TWD, H 5 Afo#&E:
ThbHZ Ea2miEL, MMEFEMSAE 1,000 (FEZE: 10, EAZE 10, #HaMEER -
10) Z@H3 2% &, TDIIX 21.4 pglkg EHEHESIND, BAEMFEBAMEIZ K 5B
INOARHEFAREN T, 2 — L JHEVRE L L7202 Uz~ v 2 OO IEE 2 B9
LR & B O EETII RN ENbEA S enoTz,

=3

TDI @ 20%38KEKIZEID B THI, A RTA fE 0.1 mg/L (kdet) 73
BOE ST,

(4) KERIFEHFRET (U S.EPA)
Integrated Risk Information System(IRIS) (ZH&5)

EPA/IRIS TiE., bW E O iz, TDI IS 50 Y 77 L A R—2

(#H RfD) & L TEMIERDAMEDIFHRZRUIEL TV D, £z, —H T, FEN
TR ONT, FENAMESFIZOWTORFHRARUE L, BHEIZS U T, RO
BZE DY AZIZONWTONFHRZRAEL TV D,

@ﬁl:l RfD
2 & ENiEE EEfRE 2R
(Critical Effect) (UF) (MF) (RfD)
JiThEE NOAEL: 30 mg/kg <&/ H
7y hOROEE  (REE*21.4 mg/kg {AE/H) 1000 1 2X102
PEERER (M= 10 X ffk= mg/kg RE
(B 1T) LOAEL: 60 mg/kg {AK/H 10 X Hi 2 PERR R 7 /H

(HaFifi*42.9 mg/kg fRiE/H)  — 2 EH 10)

*HURAE 5 ARG T H OB
Q@FEHM A
- AN SE
EPA X, b MIBT DA+ 7250 OEMIZI1T DR 672508 A DFIEL
(HERED BEC3F1 ~ 7 ADFEMNANMET — 2 & BB T-FHRE BARBR O RGO s R
K OEMENANMETH D Z N> TWAD F U g X X UHEE Doy 4
ERPERME) 226, YT aersaa XX o ONRAMEE C (B M L TENRA
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PEOFREMES V) (L TV D

- BROMRFTIZ L D U A7 3

EPA (37 aEr/na A X AL HWEPEDB AU AT 2T WIMEIEIZ LY
HEE L7z, £DRE. EPA X B6C3F,~U & (M) =Wy 7aeErsnn A4
> ORilRE O e GRS T A FRIIRRIE L O3 A (R 17) 128D\ T, %8

AU R DEERRFHMIZIT T2, EORER, YWEIAE 1kg 720 1 mg
DOHBETHJEICOIZ VR OREE LRI Z OREEICEBR L TRABEL DY R
7 (B PMERMREL - Oral Slope Factor, &V 57D 95%EFEEA CTH ) 13 8.4
X102 & 72 o7z,

ZOEIZEDSE, BAKELEZ T0kg, 1 HOWUKEZ 2L {REL T, ik
K=y N R7 (SBFZPWEZ1LH70 1 ug 0K E ATEICDTZ
BT 5L EOWMBRNALIRAY) ZEHLTIZE A, 24X106 L7705, Fio,
COMIZESE, BRLEEEIZEDY AT LoyL b7 BCEHK R O
EEMTHETROLOITRD,

R OEREMRE . 8.4X 102 mg/kg R/ H

s Bk = FU R 7 © 2.4X106/ug/L
CAMF L R VT AT — U T L, mEl U AT
s BEE Y AT LUK DB K R

UAZ L)L PR
1X10* (10,000 43 1) 40 pg/LL
1X10% (100,000 43® 1) 4 pg/L
1X 106 (1,000,000 %y 1) 0.4 pg/L

(5) BEMEIZETEHKEEEDRE LOROFHME (S8 1)
3?55? 4 FOHMFERLIL, HHEREITHND DT 72 TS Shvaung
. IARC T, v7 m%ﬁ na A AL N—T 3 (B MIRT DB A
Ob\f PRTEZRWY) IS (BRT) . 2 < ORBRTITg VAR L)

RBENTWRW (B 8) o> T, HIEIOFHERHIZAEH L2 NTP (B 17) T
ﬁbmt9oaﬁmﬁ% BT 2 g B HAR IS 12 -5 < NOAEL : 30
mg/kg (AH/H % TDI OREIMHEHT 5 ENRYTHDL LEXBND,

Rk 4 AEOFH & B4, NOAEL : 30 mg/kg (NH/H %8 5 HBEFZE CHE L.
FHEFELFEL 1000 (fEIAZE - @% 0 100, R AAMEOATREM: & RS : 10) %
WA LC, TDI iX 21 pglkg (AH/H LR DD, MERIERD THLZ L LD,
TDLIZH T D E5-H%20%E L AAESOkg Dt FA31 H2LAKT LET D &
FHEEL 0.1 mg/L &R B D,
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= 11-1 WHOZF(ck2oTJnE 004200 DI EIZE DY) R M

FRAL NOAEL RHESAREL TDI
(mg/kg fAHE/H) (ng/kg KT/ H)
wmopweL
7% 3 I Zv h®90 HIE G5 H) @ 30 1000 21.4

2004) R (B 17) B G5 RMGE 1008 X 100E(
J BIROREMSEEROTT R, jo1.q) L) <0G

_____________________________________________________________________________ W
5 3 hi _ — _ _
—RxHi(2005) il k. A L 7 1= A L
EPA/IRIS Zv b 90 HfE (A5 H) @ 30 1000 20

(1999) MEALLHREBR (R 17) 28 (H5 Rk ;g;*iﬁ;lgﬁfi
| ﬁ%—» . 72) X 10(H 2R
IR 214 g

JKIEK Zv hO90 HRE] (A5 H) @ 30 1000 21
BOsbaBn EGR17) 12k (B85 o 10;*%@%10(@@
e GH GRS 2 . #£) X 10(FE 23 A
1T 2 AP O AR R AR A5 ;21) N
)

a: EPA/IRIS MJFZ (B8R 6,7) Ti, #EMER L OitH
b KERMED E LOBROFHME (B 1) Tk, Bk L it

R 11-2 ETIVIMEEICE DBEIFEMNA Y XY OEEHIFH

VA7 L~ I (ue/l) A& (ug/kg KE/H)
EPA/IRIS | 104 (1/10,000) 40 1.19
(1999) | 10 (1/100.000) 4 0.12
106 (1/1.000,000) 0.4 0.012
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3. BERR

Rk 18 SEOKIERFHC
12) 1%, HKIC
i 30%LL T 1 f

ST FKIZEBWT,

BT,

R E T

G ?pz}/wi?ﬁx

‘Té?fm%immfﬁy@mﬁmwﬁﬁ%%(ﬁ
. KEVEKEEEEE (0.1 mg/L) @D 20%
IFEAED 10%LL T (535/545 M) Th
eE AL, 90% i 100% L FC 4 BATIC A bz,

F 12 KEKTOREIKE (B 28)
BREICH Y 2EHDTR
P 0
'j;' ou | 108 | 20w | dow | a0 | sona | cow | o | sow | T | o
/ - #E20% | @30% | iE40% | E50% | BE60% | & 70% | iE80% | it 90% 100%L e
: BE F RF RF F F LT UF EIF . e
B OKREER |y e UTF
7k ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 0.101
Q) 0.010 | 0.020 | 0.030 | 0.040 | 0.050 | 0.060 | 0.070 | 0.080 | 0.090 | 0.100 | (mg/L)
Al (ng/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) ~
ESZ 545 535 9 1 0 0 0 0 0 0 0 0
ik 149 148 1 0 0 0 0 0 0 0 0 0
i L, #AK 37 37 0 0 0 0 0 0 0 0 0 0
K 183 183 0 0 0 0 0 0 0 0 0 0
Tt 176 167 8 1 0 0 0 0 0 0 0 0
7 5824 5485 156 84 31 21 21 9 10 3 4 0
Rk 1033 961 29 17 9 1 5 2 2 1 0 0
'j: H L, AKX 307 287 10 4 2 2 1 1 0 0 0 0
T IK 3182 3042 64 33 15 6 1 1 6 1 3 0
Z 0t 1287 1185 51 27 5 6 4 5 2 1 1 0
(PR 18 4 EEMATE )
II. BB T

EMIBWTIE EK A B U CY 7 BT 2 a A X BB IR X

ToE MO A

EOIEZESA

(BT DRI TR TR,
(ZRWTIH, FEFED

AT, g lET
WZHOWTIE, 7 v b 104 BB o5& 0% 555 Tl
<7 A0 105 R ORI O f 53RERIC BT, TR, TRapRfEO 34 E

mu&b%ﬂfl/\}:) %\éﬁ)

méhiﬁﬁ)o 7‘:..0 ifx_\

JFE K OV A & JRAE 2N A & B o 7o 8 AR E O LS50 D=3 HETIX
W 57238 A
—73 (& MIxT %R A
HEBRICIBUW T In vitro ilBR TIHO B IENE

B graes=)
7 v NEHE

DY R T ABR IS

P

PEIZ DN TS

SHFEL TV D,

Zbihéo In vivo
BOTHHEORERN—2OHE SN TS

KT v b &AW OGRS OV UDS iRk TRt Tth 5,
TEy7nerson 2 ¥ o lEmathiRneExbns,

b, v7axrmnm A% 0% IARC TiEZ—7 3 ORI TH 523,
0 AT A DIEABAEE D F7-H35

TR TERNWE BRI, £DT, FEDR A
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D BT, B MK LTIHN
MDA H

ST

AMEDTTRE
EES BT R F A

TR b7 -7z, TARC Tid, /7m%7mm%&/%7w
PHETE W) |
BT
AP T A
[z

D~
M

S =
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bl BB, YTV uEsur XX IR EEEENAME LB XD,
TDI 25T 25 Z LAY CTH D EHWT LT,

FENANECEET 2 TDI OB ERAT-E 2 A, ~ 7 A& HW= 105 B OO
e 53 BR I 30V THE T A B v 7o T Bl & iF e 28 A2 -5 < LOAEL 50
mg/kg RHE/H GO, £7o, HEOITHIARERE & TS A 5D < FEBLER )
5BMDEZHW TR Fv—7 R—2%RKHDH L* 34.56 mg/kg{AH/H & 72 -7z,
U7 aEsar AL ORNANMICET D TDLIL, I ERHAUCHEZE 10, EkzE
10, ZARAANISL S T2 F8 D AME 10 D ESFELREL 1,000 23 H LT, 34.5 pg/kg (A
B 707,

DB AFTEIECONT, HHEWHETEERRD ONIEEIL, vV AD 2
TARBSHAIOK B 512 K 2 AR A OB & O—E DR RO H& b 17
mg/kg KHE/H CTH 72, Z® NOAEL #H\C TDI Z2HET 5 &, iz 10, @
K75 10 OHERMRE 20 L <. 170 pgkg ARE/ARNEGEOND, /-, Ty b
% F = 90 H o sdSlRe O 8 538z 361 T 2 iHigo Aklais i 2 (Z8hafznk)
EEcbEe = KA1 > b & L, NOAEL % 21.4 mg/kg {A&/H (30 mg/kg &
H/HOHE 5 HEGZE 7 HEGICHE) LYl L7z, Y7 aeEerrna A0
M ATEMEICEET % TDI 12, = NOAEL ZARYLICHEZE 10, fE{A7E 10, #HAME
R 10 ORHESEARER 1,000 23 H LT, 21.4 nglkg IKE/H L7272,

FRomSEEEx, Y7 eEs 00 XX UOME— AERETDD % 214
ug/kg IKE/H 3% E L7,

TDI 21.4 pgl/kg A=/ H
(TDI 3% EARHL) i S R
(B fi) 7 v b
(CHAI) 90 H ]
(F5-J71E) GrgilhtmECEcR
(NOAEL g% EMRMLAT ) FFIRONTAIRAERIZME (ZEhuZak) O
(NOAEL) 21.4 mg/kg KT/ H
(TR 1000 (fEfAZ= - 10, FZ= . 10, HEEPERER © 10)
<BE>

KEFEHEED 100% TH HIEE 0.1 mg/L DK EKES0kg D A1 HH-0 2L
BALIESEAE, 1 BH7-0IKE 1 kg OFEEREIL, 4.0 ngkg AHE/A LEZHND,
Z OfEIX, TDI 21.4 pgkg KE/H DK 5 73D 1 Th D,

* EPA BMDS version 2.0 IZBWT 7 4 v T o T D077 1D 95 H AIC fED i HAK
WET L (Logistic) & HWWeE D, 10%FEEHRITIIT D 95%FHH FIRE CROHT-,
T T HREGERBR D76, AMERER Y K O RHEEREIE, LB &
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F 13 BAERIZH TS NOAEL &

x| @i B T RRA b NOAEL LOAEL ik
S R mg/kg KE/ | mg/kg A/
W BuRE H H
ffil = v A |90 HEIGH 5 H) | BIRME OEMEE 72134 | 125(W) 250
@| B6C3F, SRR O P, | PRAL. FFEEE K OV b | =08 7 BHUE | = 7 A
TEE 10 stk (1 250) 89.3 178.6
@7 v b|4EHEMA DigEErE SV (5 BARE R 0.4
Wistar | REAEAREA M ZE £ - AR RA L 7R - mmol/kg &
ADERHER - ADES)HE #H/H
VB, O 5 40 K o = 83
Caz B eI /EH)
@ Zvhk 90 HIFIGA 5 H) | IR EAL T B IRME | 30(W) 60
F344 SRR O, | MR OZS e NE TS | =0 7 B | = T A
WERE 10 | FRAEa-vh 5¥.(250) . FH Bk 17 T 21.4 42.9
R fERAZErE (Zefink) 1
Jneo)
@ 7> b 90 HI &l | AEHEINPH et 200), 50
SD i # | #&0 ALT E5-( 100, FF/h =1 7 H#E
10 B8 RO R A T G 25 89.3
(2= fa 7% B )CiE 50-, i
200) . FF M A 482 50 (I i
200)., B IR A 45 1
(I 100-, M 50-)
B~ v %105 WEGE 5| AFERET0E 50-) ., T 50
®| B6C3F: | H ) ol £ 0 4% | SiZ8 56 A s m(is 1Ze =8 7 R
It 50 G (igta-vil) | MR 50- AR E 50-, A 35.7
HaRERE 100, 4 PR IE A5
100)., B 2858 A A FE BN
k70—t :ffE 50-, B G IRIE
751 50)
® 7 v b|104 BEMGE 5 | ARESIEDHIGE 80), & 40
F344/N H) 38 % 0% | AFAI IR O i I ZE v & =1 7 H
Ikt 50 HEaEa-m) | CHIRE o< b0 TA 28.6
PEDBEIN(HEE 40), %701
HE(HE 40)
il <= A 30-90 H [E5&H | 60 HERBRIZEBWT, £ 77 | 100 400
@[ ICR . | ®&RoELS % | MTERBRSEEEKT
6-16 @ Emulphor | (558N KK ik
VIS 1772 1L)(400)
Bl = ZICR | £HHA% Fo - F1 Mt A S n4m i, | RrEhipaett:-
T 10 #E 30 | Aok G- Fo- Fi, A WIRAOIHZ | e
(Emulphor &4 | #n, —E 1% o 4F | 17(W)
7K) e HAERIKE - HE RO 171
Fo:s2lcRT 35 H | i (171-), Fo- Fr (R
~AZEE 2 [B~Fe | /040l (g 685), T Mk A
HAeET K, F1 OIEIRSR -3 R RIK

FuBfEFL#% Fo &
VL 11 B
B 52 IR

T, Fo Z K T (685)

H : SRR AR

A

==

W : WHO
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bl
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AEHEZE P CTHEMALBSIZOVWTIERIZA S o1

TI7=20T ) TV AT 27—, IAFIVBELE VRN T VAT
I

TANRTGRART I ) 8T AT 2T =8, JNY IR a iR b
FUARAT I F—E

ATSDR Kk HAFWE - TS ER

AUC ifn HR SRR FE — IR R AR T T FE

BMDLiy 10% D8Ik F 5 F~—2 HED 95%(EFE T IRE

BUN MRRFEESR

CHL F X A =— AN LA H — il R ERk

CHO F ¥ A =— A DA K — PR SEHRIRR

ALT

AST

Crnax He e I CHE) HH i

CPK IJVTF T AT FF—F
CYP v hZBAP450

GSH TINETF I

Hb ~E S e ()

Ht ~~ k7Y h

IARC [EIBR DS AR S0 B
IRIS o AZFRY AT A
LCso VABOEIR

LDso PR E SR

LDH FLIE MK TR

LOAEL fhatta

LOEL  f/MEHE

MCV SR I BRAFE

MLA ~ AN T p—<ilR
NOAEL Mz

NOEL  fE/EH®

SCE ARG Ao R AL

T2 TH IR0

TBIL meyrey

TDI M — A

Tmax Fic e L CIE) Hh i B2 2 s
UDS REH DNA Ak

WBC  #EMmEREK
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