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THEIRACEIK OHI EEL EIRDIETFWE L L. 7 ey r7uan X4 0 OR
i R BRI 21T > 7=,

FEAMI AL U 7= aRBR kA 1, BEEERER (v v A, T v b)), WAMEERR
(oA, Ty b)), BHEFEERBREORNAMERER (v A, 7o ), MR
FERER (=7 R), A - AR (T v b, UYR) | BinEtERRS

Th b,

FEDAMEIZ DN T, 7 v B RO~ T 2O FRHI#E O #5538k 20T B IR
THANEARIE, RS A, KIGHEE:, B ORI QMRS A OIS ELEE O EH1NF
HHENTWD, LL, b 0REBRIIMHEROKREICLDHDT, b MMt
LGl OROREIC X BB AMEOFRTREMEITIR W E B 2 72,

Fo, B, HRERERRBRCRETHY, v U ALTT v FEHAWN
7288 O/NMERER N N UDS B Clath CTh o722 &b, Jusy/un A 4
ANCEfEEMEE <, TDI ORENRAHETH 5 &l L7,

FENANECET S TDL X, ~ 7 A& FW 725868 0 &% 538501 K 2B 0 IRiE
EIRBAE SR T RAEREDO EAE, NOAEL X 25 mg/kg (K&E/H & 72 -
7o, MOKBEEOIRAE G TIIRNBAMERRD LN TRV EnE . ZOfE
I35 EM L L,

FEFRMM AT 2 TDLIZOWTIX, 7y FaHWRE#HRGHABRIZ XK S
RFoofaxt « kB EOMEM, FFOAEZEM N VA ZEE) S, LOAEL (X 6.1 mg/kg
RE/H &7 RHESARE 1,000 (FEZ 10, @47 10, LOAEL /4 10) %
LT, 6.1pugkg{KHE/H LTz,

Uk, 7oxeyrun A0 TDI % 6.1 uglkg ARE/H L 3% E LT,



I. HEXNERMEOHME
1. iR
FKEEE T KT O 7 I VEEOAEYE & HRAlOHRR D POR L TER S
ND MU a A2 ORERE TH Y 2 DOARREIIFEK PO REA A R
CE v RELENTD EH,

2. —h&4
A=E /A= NG

3. tZ4
IUPAC
me ey oo AR
724, : bromodichloromethane
CAS No. : 175-27-4

4. FHR
CHBrCl,

5. #FE

163.8

6. #EEX

Cl \l/.ﬂl

Br

7. YEEMER
WERPER TR, FEIEVEDM D TR,
s (C) -57.1
e (C) 90
B (g/em3(20°0)) : 1.98
KEMEE (g/100mL (30°C)) @ 0.332
KA 2 7 —noEfR%E (log Pow) @ 1.88
REE kPa (200C)) :  6.67

8. BITIRHIZE
(1) ESORFIESE
AREFEEME (mg/L) : 0.03

(2) BNEFOKEREEBEELIEHA FS14 B
WHO (mg/L) : 0.06 (5 3 i)
EU (mg/L) : AR U A%t LT, 0.1 mg/L)



U.S. EPA (mg/L ; Maximum Contaminant Level) :
GahU mxH & 1LT, 0.080 mg/L)

I REMICTHRLIAMEROBME

1. SHICHET LIHEMAR

WHO fKEKKE T A RZ7A4 >, EPA/IRIS DV 2~ IARC OE /) 77 7
WHO IPCS % #ic, BT 2 E B FZNmMAZEELE (2R
2,3,4,5,6,7),

(1) RRERE
IR

RIS, B U oNm AL HET FFHETIE, IR, e R E
T T AR EE THO TR S D (BHRT),

D 9% (RFREFYNOAZFEFELT)
BEBHBIN-EZ N a2 Z %, 7aafRLh L0 BIERENE < .
Z DORREMED L~ ORI Ic B 5 x5 E 2065 (B 3), Mink
Hik, 7uEY 0o XX UEENEVIESIZATE,. 5. BiEE LTns (&
fR 8), Mathews 1%, 7 v M7 BEY 7 nw A X & ERS LTHMARM
WO BT RIE S e LTS (B9, —J5, Lilly ik, 7 uE
Vrmuu AR oEHEOT y MK TR LSS, 2 — i L <
BH LG THREER O rEY 7 un 2 ¥4 O EREND
THCELS LD HmEL TS (B 10),

@ K

MU e A& T, e LT OERER DS E 73— bRFIRH S
nbd (M3,

CBE RN Nm A UL LT

V7 REZRB AL NIRRT o ORFFPEIARHT S D, P e R
2 HAD In vivo KON In vitro (23T 5 —BALIRSFZ~ORFHEE X, — I
o RS EIZHED, EOFRAEDRKEWVIZERW (halide order), T 72
H, JaERhA>yTyassan A>Ty san A roy> /a0
RILVADIETHD (M 3), BRFEM NI xa XX A3EF LN N X &2
E0 bSO REIRH END SR T, ZOREIZTrEY 7B XX
VICBEALTIEIE LWL S LIV WR, U7 REZ7 o A X 07 2ER/LA
IZOWTIE, ED 7 WBEO R B3 LV (B 3),

Thornton-Manning &%, #AFGIZL D7 aEY 7 rr XA & - OFHil
BT D IEZ R~ T AR T T v R TEVWOIEZ, 7rEYZ 7R A
2o ORBCB T HFAETHHTCEL LEm L (B 1D, £7o, 23—l
IRA L7 veE®y7un A% % 100 mgkg (7 v ) F£721% 150 mg/kg

(v R) Zmfilft G Lok R, &5% 8 ReRILINIC, U MERIALIA T



R S NG ED 14% (T F) KD81% (v 7V RA) Nfbik#EE LT
Jtios SR FICHEE S, BULEMD 42% (T v F) KON T% (7 R) TR
BALRE LCHEH STz, o N U o x &2y (Faakivh, Y7ty
auR AKXy TaERLVAL)IZONTHE CERTRHAEORG M T,
WREE 36~48 WFHZIZT v R RN~ U7 ZAD RN B S-S b ST
WRIAD 10% R CTHH-72, 7 v BRI~ T ADRFPEISIT, 7 v aki s
NEHEZL, WNTTaERILL, JuEsyr/uaarA Xy Y7o ron
ABUDIETH Tz, EHGIL, vV RICHBIT LI 6 0L &IX
T N 4~9fEERD EELE L (BE8), L, WHO Tid, Z 0%k

i&5$ﬁ>mﬁ>’)ﬁ_kb i@fﬁb\@@]@ﬁﬁg%ﬁﬁbﬁ AlZix, 7y
MO~ T 2B T RN ZERITRD Z L /ﬂif%'n\‘@"\%’(gbf)kbfb\é
(PR 3),

Pegram S, 7 0E Y7 mno A X DZEIRIE BRI K (mutagenic
metabolic pathway) 1% GSTT1-1 28584272, 7 1 1 iR/LADZEIRE i
%@ﬁﬁﬁ%iG&m11@A% SRNZ L EZRTRHLE R LT, ZOFA

BRI I g A2 BB N a XX OIEEAER R D A T =

MMZEDZEETRBELTVD (7‘%%’ 12), DeMarini 5%, GSTT1-1 2345
@%Uﬂmf&y@ﬁﬁﬁ@mﬁ WRELEPTS, INETFE -G NT R
T —VIlko TSN 2 X7 L AF Riipfit (GC—AT) DNExsZ L%
%%waéo_@bjmnx&/@ SRIEFRFFERMENT, T uERLL LD
Tower/unAXUoTIREELL, TueEvsan A X 03 b X0
:k%%bt(§%1wo7n%97mmf&y@GsmT1@é@R%sa
Pegram (ZM 14) 2L o TR, #bI1E, v U A, v FEOE b
DOFYA M izBiFbs7aEyrsaa A Z L 7 )VEFH 2 ORE DK
BWEZH G Uiz, AR SO 7 v 2 F 4 A4aE 11X, DNA k%
TERT DAV N S D, SHIC. TaEdr/nnarA R L 72 FF L D
AL TERSND 2N OKIGHEFR-IEIL, Y 7ra XX onbARks
DT LD AR EismrErimey (B 14),

Allis 5 X O Lilly 513 DT v hEHAWTHAREHZO T BT 7 ra A
2 ORFEFRR, TrEYr7nu A 20Ty MENTORFBHIEEG T2
FELMRIL CYP2EL THH 2 L2z Lz (B15,16,17), Lilly 56 %
o, R EnFICERZE L TSN 7 rEY 7 ra 2 2 U BULEWIX
a— TR KRS L CRERE ARG LT nEn 2 & 2rR
L7z (Bl 10),

@ Bt

TuaEvran A ONEE. 7y N T 1L, R, v U AT 2.5 K
W EHEE S (BPR 8), Mathews B, 7 v FTliE, 7wy 7 mno A
203, TRTOHEICBWT, REODENLOPEEN DN E 2R L
7= (BH9),



(2) ERBME~DEE
@ 2HEHHER

7 v bORAMFEEIX, WTHO RU e XX B EERIZ, NI N T
ﬁ\i%%ﬁ\ﬁ%&kﬂﬁghéo7m%/&mm%&/@Lmoifﬁ7
v hTIE 916 mg/kg (RE M T ~ FTIiX 969 mg/kg (KE Th - 7= (BE 18),
AFE IR, BEEOJRD . REOEI, TR OB RO EEEN, ik
%&U$M%%%§iﬁ%&@mw®ﬁ%%mﬁm&k®%@ﬁﬁ%ht(5
H13), Keeganr i3, /KMEEIZEME LTz 7 vkt rnEd7mm A
&V%F%4?yFK%5Lt%\ﬁ%@%@ﬁ%h%@ﬁiéN&ﬂLk
LOAEL ZBlH /N LTz, 7 v R AT rEY 7 ra A X DOWT I
SOV TH M NOAEL 1Z 0.25 mmol/kg (7 rEy 7 nnm A %41 mg/kg) .
LOAEL (% 0.5 mmol/kg (FrEY 7 mBm A% 82 mg/kg) L &
19), O TIZ, TrET Voo A X Tk AFEE i?mmT»ALi
HEEL Y LEHGEITH D Z EAURBEINT. (BH3),

MU m XA Z ORI T ARSI~ AL Ty P TEWE
EDTRIEEINT WD, WO DREIC KX DR BHE/R T R Ak
I3, AR IS BEER Ze < MRS ME BELK O F 03B TH S (B 1T),

@ FAMEMHAER
a. b HEHEIAMEEHHAR (¥TOX)

C57BL/6J ~ T A (Hff, HFEEGH 6L (7 eEyr7rnAX Y (75,150
mg/kg A/ H I © 10%Emulphor®/k) @ 5 HE5&HIRE O #5322 1TH
iz, HFHREHTRERDONZHmETRER 1ITRT,

150 mg/kg K/ H B G5 REOBKICIZHBW T, HFlaiaEgo 7 ) a—45 20
BOMFRD BTN, TR TH T, AFlEDY 7 v s P-450 &M
IE~ U ATIHED Ligho7- (BE 11),

1 vOXR5 BEEAESERER
BBt i
150 mg/kg (R HH/H FEAE O D 7' ) 20— v D9 D el
75 mg/kg (RE/HLLT | BT R L

b. 14 BEEIMSHHER (THX)

CD-1~ 7 A (MR, KB 5RE8~1210) BT A7 rEY 7 R A X (50,
125, 250 mg/kg K/ H . ¥ : 10%Emulphor®& defiiA 4 2 7K) @ 14 HIH
SRS O e GRBR M TN, F G TRO b FmET R A2 & 2 1257,

etk (MO &L Lo 5RECIFO LB E O, ’ERED & HE&#E T
AST-ALT ® E5) KO #EM (MO mHAER T BUN LA) DISMT, Kk
PRI SR~ D FEEE (FLRPE A E O I [ & 2 e P A & 2L E o 51
LRIMEREE MO FUE T A& Eok bR, M HER]D 2SR Ehi-

(ZH 20),

ZORBRIZEBITDH AST & ALT O FHORBREIZESW T, Juaxey /oo A
ZAaTrzumvaR)vhA, V7REZuaAX Ly TaER/VALD QRN

HHEME THD Z LR LN ST (B 3),



%2 YOXR 14 BEEIMSESER
e 51 g4 i3
250 mg/kg A H/H AST - ALT ® F5. BUN | AST - ALT ® 5. BUN F
5 BUREAR ORI | F AR MEREEE A O T
125 mg/ kg {KE/H JFoEREOEM, RifEk | FFOLLEEOHEIMN, FrifkEE

O T iR D
50 mg/kg RH/HLLT | TPERT AR L mIEPT R L

c. 16 HEEAMSEESE (¥HRX)

C57BL/6J ~ 7 2 (Hf) IcBIFAHA T rEYZ7um A% (0, 50, 125, 250
mg/kg AR/, W : 10%Emulphor®/k) @ 16 H [EshHIRE O &5 ERICk
WC, 7BV aa A U REREEIC B R RIE S W ERTRE T

(208 21),

d. BEFRBEEMSEHRER (TVX)

B6C3F,~ U A (e, 8 GH 1000) [ZBIFH7aEey 7o A (H
0. 6.25, 12.5, 50, 100 mg/kg {AE/H | Mt 0, 25, 50, 100, 200, 400 mg/kg
RE/H ., W =—0h) o 13 B GA 5 H) s&filEe 0 &5 1Thon
7o HBEGBETRD ONT-FMITRZ2F 31T,

ABRHARTE T F T Lz~ 7 R IV o 7=, 200 mg/kg (K&E/H LI E
OO HRET, /RO O 2 EN Bl 22 Sz, 100 mg/kg K/ H
DIFEOEGRET, BIROINIRME LR OB R OR 7 a—E R b7
(B0 22),

WHO TiE, ~ 7 2 OBIHZ 1 55 < NOAEL I% 50 mg/kg R E/H & L=
(B 3),

x3 ORI EMBIRMEMHER

F5RE I i
200 mg/kg AR/ A LA (ED F) — JHE/NEE UM D 25
BX o) ST R AL B
100 mg/kg A/ H éggﬁﬁfifiw EE R L
50 mg/kg {RH/H LT R R L

e. DHMHEZMHEMHHR (Tv M)

F344 7 v b (M, £&ERE 6L (B FSA 7wy /7o x4 (0,75,
150,300 mg/kg IREH/H W HE : 10%Emulphor®7k) @ 5 H [E]sfilee 0 #5538
BTz, EEGHETRD ONZEEIT R 2R 4 177,

150 mg/kg (AHE/H UL LD GHET, MHlaE: (B NZER LMD ZE RS
M) R EME RME OZERENESE) PRO LIV, gD 7 v P-450
TEERRA LT (B 1),



£4 v kb HEBEAMSHHR
B h-RE i3
150 mg/kg RE/H UL E | IFMIfRTENE (G NEEROEDZERZE M) KO
P RAE DZEfaZENE) . FFO P-450 (ﬁfﬁmﬂzﬂ\
50 mg/kg RE/HLLT FPERT L7 L

f. b HRBESMSHRER (Sv )

F344 7 v & (M, K5/ 3~60) BT A7 rEY7mu A% (0,
75. 150, 300 mg/kg AE/H, % : 10%Emulphor®7K) @ 5 H[H5&HI#E 1
BERBRIZBWT, 7Ty 7 oo XX U RpEisiEIc B s LES 0
LR aEnle (BR21),

g. EEEIMSHEER (Sv )

F344/N7/F(ﬁtﬁf’$ BWEFE10PD) ICBIFA 7 uEY 7 rm A% (0,
19 [(Be5-B4s 3 WML 1.9), 38, 75, 150, 300 mg/kg {KE/H, ¥ . 22—
VD o 13 (B 5 BH) SR D& SRR TN, FEGHTHED D
N mET a2 5 1T,

300 mg/kg R/ H & 5-REDIE 50% M OV 20% 235k #& T RTICSET L7z, 150
mg/kg A/ AU EORGHOMMET, KENAREICHEA Lz, 300 mg/kg (&
H/H & GREOMERE I, /R LR OZ N BIZ Sz, 300 mg/kg
RE/H B GHORETIE, BIMOLM: & BT &bwwi (1R 22),

WHO TlZ. NOAEL %, KEICE S\ HE 75 me/kg KB/ H . ATl
&R DIR BN FS N2 5E 150 mg/kg A/ H & Lt (B 3),

£5 Sv bk 13EAFHESESEEHR

B Gk HE i3
300 mg/kg (A H/H FELCR B/ NEER ORI | SECR ER F/NE
DIEVE, Bl rE - BisE FROCPE R oD 28
150 mg/kg A&/ H LA E | (K& IRE D
50 mg/kg RE/HLLT | BtEAT L2 L AT R 72 L

@ EHHEEHRBRUENAMERER
a. 52 M (= 1 FM) EBHSFHER (TVX)

PR BN AR TR HEH S TV Vs, B6C3F~ 7 A ([, B B)
cBIFATREY 7 aE A XY (0.06, 0.3, 0.6 ¢/l ; WHO EHC #5512 £ %
L 5.6, 24, 49 mg/kg {ZFE/EWE% I - 0.25%Emulphor®) @ 52 #f[E D
KGR T, BEEDHRE S, SR GE TR v mtErT
A& 6ITRT,

JRINAG* L IRTPZ 37D B, mHAER TR bz (R 23),

" NAG ; B IRME RGO
PR Z R RERIBRG OFEAR

10



£6 <RS2 AMIEHEHAR
B bt Ji3
ROKIRFEE 0.6 g/L JRHNAG LR & 237 D E5-
(AR © 49 mg/kg KHE/H)
ROKIEE 0.3 g/LLL T BIEAT R L
(B {AFEEUE: : 24 mg/kg (KHE/H)

b. 528 (= 1 £M[H) EMSHRER(ZY )

PR BN IT R STV WS, F344 T v b (k. BECRIA) I
Birs7oney7nnm A4 (0.08, 0.4, 0.8 g/L; WHO EHC #5(2 L 2 &
4.4, 21, 39 mg/kg KRE/BEY, B : 0.25%Emulphor®) @ 52 [ DK
KEGREBEN TN, BEESRFISNT-, SR TRD b -E AT A
K TITRT,

R N-TEFNL-B-ZLapI=—F (NAG) O LHANEEGEETHED
iz, RFPZ 7 O EEMEEOHFHERICRD b (B 23),

£71 Zvk52:ARMEBHEHERE
Bk i3
fRKIEEE 0.08 g/L LA L JRH NAG @ |5
(BB © 4.4 mg/kg ATF/H)

c. 2EFMEMHEEHE (v )

Wistar 7 > & (MERE, A58 40 JC, HHEBEETOPL) (BT H7uEd s
nu Ao (I; 6.1, 25.5, 138.0 mg/kg (KE/H | W ; 8.0, 31.7, 168.4 mg/kg
KE/H, v~ 7 a7 BEN) ©2FEMBEEGRENM T, &K
TR LN EmET REE 8 ITRT,

WEIE D 2 B 5 RE TR O Mt e LB B O INAFRD B Av, i &= B ik
DOLEEOEMMBFRD vz, £i-. MO GRE TR0 BN &
OWEEDFRO Hav, mHERHE CIHERMEENFRO bz, Aida HiX, 20
ARERIZH 1T D LOAEL BRI REIC S &, 6.1 mg/kg (AE/H & LTz (&
i 24),

®8 vk 2EMBUSE REISAEGHEHER

BeHa Jit2 i
1% 138.0 mg/kg &/ H B BB O HE N Bl EREORI, IR
Mt 168.4 mg/ kg K H/H HEJE

HE 6.1 mg/ kg (KFE/H LA L | AFO#ext « LbEEOBIN, AT | AFOHakt « LR ORI
I 8.0 mg/ kg RE/H LLE | AR D ARHFZEME M OV 28

d. 102:8F[E (= 2 F[H) &1‘&%1&/%7&%1‘&1#%&%& (¥OR)

B6C3F:~ U A (MM, S8 GHEH000) BT L7 ey 7 um A& (Hf
0. 25. 50 mg/kg {KE/H, MEO0, 75. 150 mg/kg A/ H ., & : == — i)
? 102 FHE (G 5 H) OEHlREAEGERBR M Thhz, SFEGHTRD LI
cEMEIT AR 9 IR,

11



HEIZ I T, REIIN2S ] GRS LR & 91%., & HERE 75%)
St FEFFROAEBEMHIIRESN TR, £, W AEREOM CAEERN
KRB LR THEIE» 72, ZORKO 1 oL LT, #5 L ITEE%A
NS ORAEIC LD Z ERFTF N5, mAEROBEICB O TEIRME
R HIE o> E I K Ol O NG ZE e D3 A E S B U=, £ 7=, i A ERE
O MERE D BRI CUE NI OB R O EEIN N Z D HivT-, & 512, FHEOW
PN BB I, 2O iTEG L EERTH D LT,

72 FEM AT DN T, BEDO B NEIRIE & JrS A& B bR T3 AEE D |
HOCGeHRBE AL, IR ERE L OE A B ORAMBE IZZ N 1/49, 2/50,
9/50) K OMMED AR ARIE & 3 A 2/ b3 A4 E o FH (21 3/50,
18/48, 29/50) MNHE.GIL. RN AMEZ R TR GELE H - 7= (B0 22),

£9 wHR 102 ERIEMEN  RAOAMHSHER
BB i [
ﬁ?%mﬁgwgm BORMERDAZEDEERE | e pin ) muppac
mefkg (KT/H | BEO |57 BRI 003 A o
e 25 mg/kg (FE/A | BORAIE ERAIBO AR O | oo o0 ooat
I B RN O3 T 2 0> 1 8

e. 102:8[ (= 2 /) BHESHE  EHLAMHERER (Y )

F344/N 7 v ~ (M, A 5H 50 00) 2B 57 rEY 7B A4 (0,
50, 100 mg/kg RE/H, WL . =—2H) © 1028 (BH 5 H) OFH#E O
BHEFHBRP TN, FEGHTHEO b -mET a2 10 IR,

WERE D B F ERE IS B W TR E NS I S 7z (BEatH i a BEMEIERL S
TR, F7o, HETIEmAERICE RS MR o B RN, ik
EHEMICX7e—ERR o, IFECiX, HMEomH &R TR
ot HEOEHER CII=A4 Y Uit E 2 b, MRS R o7,
F 7z, MEHEO W HERECTIRITA M 72 E O ZAL N bz,

WERELZ DS A 2 798 & DR EEILASER D & A7z, B IR AR F A oD iR & iR
DAZEOETREMED LA (B8 AMEE IR, (KHER. sHE
FEDNEIZ, HEAS 0/50, 1/60, 13/50, A 0/50, 1/50, 15/50), KiHIZIIT 5
7ol (BRIEMER U — 7 R OWRMBA)  (BRFSASEE L, DY 0/50, 13/50,
45/50. MEDY 0/46. 0/50. 12/47) NRH LNT- (B 22),

F10 S v k102 BrEEIEEHE  ELVAEHFEHER

Bl RE i3 1

100 mg/kg AT/ H BIRME RO EM | %7 n—¥ oz o4 e E
R OH4IN, B IRAE ABAD | 25 (b - AMACIG A, P RN IR oD iR
DIIE L BB A EGOE | ERBAZ DT RBABEED L5

TR B D 57 RIGIESS DYE N
50 mg/kg MRE/H LU L | FFARSERSE AFAENIANE, | AT ooffxs - FLE B o, FFAsIZNE
KBRS DYEAN

12



f. 2 FEEAENAMERER (TOX)

B6C3F,~ 7 A (M, KHEGHES0L) (2B T A7 uEy 7 A% (0,
175,350,700 mg/L=F {8 E#) 0.9.18.36 mg/kg (KE/H) ® 2 FFHIEK
KEERBRN TONTZ, SEGHTRD OB A2 R 1117,
B G REDALFRITRIMBRE L RS TH - 7228 G 4 WE S RBRE THEE
TOREEREOVHRE L, MREEL D Lo 72, FFMIEIRIE E 72 138
HIREAS A DR AEBARE 13 GRE TR T U, fei A B RE OIS A0 B 13 e IREE LS
EERTHBEIIE T Lz, 2EsicR T 2 mE RO RAME L, 5T
KT L. 18 mg/kg (KAE/HBEGHZE N TOAEEIZIKT Lz, NTP I,
ZORBREMET T, Mo~T 2, TrEY 7 au X7 U ORNANER
oRTEHLI RO DR o i LT (BR25),

K11 IVR2FMENAMESER

e 5RE i3
ROKIEEE 700 mg/L M RRAE & 72 1T A S A D38 AR
(KRB - 36 mg/kg RE/H) | BEEIET
OKIEE 350 mg/L m%ﬁ@@%éﬁfﬁ?ﬁ?%ﬁ
(BREEUE: © 18 mg/kg IKE/H) | RO OLNT=DIXZ DRED )

g. 2EMENAMERR (S k)

F344/N 7 v & (M, £ EGHB00) [ZBIFLH7vEr7mm A4 (0,
175,350,700 mg/L=FAEEEH 0.6.12.25 mg/kg (KFE/H) © 2 FEFK
KGR TbTz, FRGHETRD ONEFEE R 12177,
TaEyvruan XX ZREIRT DR AESEOHEINIERD b o
720 350 mg/L LA EOFHRETI T, FFIROIBMESRAE DAL N, xR
MECBUTARAEBEI D bAEICENSTZ, LML, Zh bl LR O
E%%E’in% I RHTH 5, NTP (%, Z ORBREETF Tl DT » RiT,
TaEYran X ORNIANERERTRHLIZ RS RhoTo b FA
L7z (& 25),

x12 Fv k2 FERENAMERER
Fe R Jii3
HOKIREE 350 mg/L Lk JHF O 18 11 SR 95 0D %8 AR AE EE H 0
(BB EE : 12 mg/kg /)

FENANEIZ DN T
TurEvrsuan Ay OMlaEtiL, mHECERE LEGEICREDT >
FOMBRICE W TIEBEREZ®mOLABMERH L, 7l r/uu A F
DAY D IR BRI L D EEFRIZOWTHEREPADOEE Z R L TND
AREMENR H D, Ll 2o OEENEMEMRER TR SN IEEOF
I, COREFEGETZOIHLNLTRY (BRT),

DeAngelo & (i 26) 13, ﬁ)’UkTQ’%LLt U A2 NZEDT7y MR
~ U ADFENTORE I EE O R, TeEVIORAX U EE
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LW ONDRFE NI w22 2R LTESA. 7y NORBIZEIN A
IR T D B SRR ST,
TonevsanAX (YT aersan A2 o7 awRL AR R,
BMEFOKEG- T, O T v MIKRIBBRAITERE S0V R, a— iz
ML U7 BRRR OB G CIX MERED T > MRS A Z B X 29 (5 26),

@ REEHER
30 B~&E 90 HE#ZEHMHHER (T X)

ICR~ v A ([, Bk, BEEGHET~8L) BT A7 u®y/7nn A X
VKR (1.2, 11.6 mg/kg (KHE/H |, %4 : Emulphor®) @ 90 H [H5&H|#%
O G BRN T, K& 5 THR &5 S mEAT A& 13 1TR T,

SEIERTHRBRICBWTAFITRO L2 o7, 72, 100 mgkg
{RE/H (1 #£168) % 30 H F'a%ﬁﬁﬁu-fémﬁ% L7t ZEREEE
WL NIE S 2o 72,100 £ 71 % 400 mg/kg A HE/H (%\%25% 6~13 L)
% 60 HRETRGIRR O&G L-GE, m&EGEHET, X7 MTEEBRIzs»
TIE %ﬁ@ﬂ&?%ﬂ— Lto _ODEE/@ HEOK MZEGHIC R b RE L,
ZD%, K FOEITIIRD bNhoT- (B 27),

£ 13 <R 60 BREMESMHERER
B E-HE i
100 mg/kg RE/HLLE | AT 2 MTEIRBRIZB W TSRS EE DK T

O4%%E - RESMHRER
a. WHiR6~15 B4ESE - RESHRER (Sv k)

F344 7 v ~ (M, HEGHE 12~14 J0) (IR 70700 A X0
ARMEE 721X (0. 25, 50, 75 mg/kg (AHE/H ., K% G REREE 2 FE KM
(10%Emulphor®) | jifitk (72— 1)) Z4ElR 6~15 BTl O &5 L7,

KR GRETHRO DN EEFT 2R 14 12”7,

WP OB A AW Z84 b 50 me/kg KE/H UL EOFGREICB W TER
FEVEWRIN  (full-litter resorption) 235|X#L = Sivfz, a— Mz REEE L
Fe5-7ETlE 50 mg/kg R/ H & 58T 8%, 75 mg/kg KE/H &% 58T 83% D
REMWI R FRINE RIS BTz, W HREE L Y 25 mg/kg IR/ H &5
FEORREIZ, Wb T AL T\ (B 28),

BIOFRBRTIZ, 7unEY 7 nno XX % 50~100 mg/kg K&/ H TREMWIC
mEEZRL TS (B 29),

14 Sv hEYR6~15 B4 - BAESHHAR

B HE i
50 mg/kg KE/H VL 1 A [RI I VRN
25 mg/kg KE/H LI E AT R L

b. iEiR6~21 BANE - RESMHHER (Sv )
Sprague-Dawley 7 > & (M, F&GH# 250 (BT A7 €Y7 mRE A
%> (0.50,150,450.900 ppm : 0. 2.2, 18.4, 45.0, 82.0 mg/kg {K&E/H)
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DR 6~21 HE ORGP ThI Tz, FEGEECHRD bV E T
B2+ 1517”7,

TRTOTuEY 7 ru A X o RHERETHKEDNHD L, 450 ppm LLED
%ﬁ%ﬁmiﬁ@t@émfﬂﬁﬁu EEEEOBOPRD DT, FEH HIE, 50 ppm #
HREZBIT DHOKEOFERBD X, IR 6~9 BHMOATH Y | 50 LT 150
ppm FEIZHBWTIE, AREHMEOMEEOREREITRD bkenotz, =
D=, HEMIZE T 5 NOAEL X 150 ppm (18.4 mg/kg {AE/H) & LT
W5, 900 ppm HEGEEDOIBIRICEWT, FiiOfE K OEEOF 2 s LiEE
DO BACICRI R EBIEN A Uz, ZOBET TS RE TR TH Y . BEW
DIREEMOZE L WIFIEORFEHICI 2 b0 EEX DT, BAEFMEICE
-5< NOAEL /%, 450 ppm (45.0 mg/kg {KE/H) Th-o7= (B 30),

=15 Sy MER6~21 BRE4AGE - RESEHER
51 i3 IS
FOKIREE 900 ppm AT D FaH M OM& o
(M AT : 82 mg/kg K E/H) BB T & BT L FEE OB IR

ISP NG BUL S PAG 115
#OK 450 ppm AR OWD
(R AU : 45 mg/kg IKT/H) s
AKIEEE 50 ppm LA T EVEFT R L wMEAT R L

(AT R 2.2 mg/kg K/ H)

c. MIRHIBKZESICK D40 - RAESMHHAR (Tv M)

F344 7~ b (M, K$58F 12~14)C) & Sprague-Dawley 7 v ~ (#fE
BHRE 13~140) [ZRBT A7 a7 o A X U KEK (F344 7 ~ b 0.75
mg/kg AH/H, Sprague-Dawley 7 - I 0,75,100 mg/kg AH/H) DILlE 6
~10 HO5El#E O &5 3RBRIZ BV C RIS RN 2 51X, SRR DRz D
am%ﬁabtoﬁﬁﬁﬁf WO B AVTZ BT LA R 16 12T,

F344 7 v MBI B 2RERWINOFERIT 62% Th 7=, —H. 75, 100
mg/kg KE/ H ¥ 5-#£ D Sprague-Dawley 7 » ks Tl 2RIERRIUIFED S
2o T,

IHIZ, F344 7 v b (M 8~13 L) (7 mEY /B AX Y (75 mgkg
KE/H) Z4ER 6~10 B, F7213E0E 11~15 H (GEEF OSBRI AV E
v (LH) &AM %2 G e mE 2 M) (sl &5 Lz, ik 6~10 HD
BERETIE, 2RIERRINOFEAZRN 15% ThHh - 7=, iR 11~15 HO& 5
FECIIENRDO LN o T,

F344 7 v b (M, KBGHES8~11IE) ICBUIAEROHBEDOD T €Y/ 1
7 A% (75,100 mg/kg KH/H) OH[EIRE O 550 TlE, &5 24 K,
EFRIERINZER Z LeREIX, WInbiljE e 7 A7 e JREOEL
VMR TFRRO BTz, LavL, LHBEICEEIL )~ 7-, LH KA+
BRERRIIGENENZ L0, ZOMBIDZIIRIGA 7202 & KT LH B
KrETar27ra  REOKFIIEE LW b, 7eEy 7o
AR LH KT AN EGT 5 Z LRI TW5 (B 31),
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F®16 Ty MAGE - BREFMHRAER
B GHE it - GEHR 6~10 H [ M 4THR 9 B H HE|
75 mg/ kg (AH/H | F344 : RFRERBRINOFEAER B | G 7w 5 A7 e VRE
%SD 7 v FTIE ERRO LT, | DIET

d. b2 BAfAESMRE (Tv k)
F344 7 v & (. FHFEHETID) ICBIFH57vrEY 7 nm A% (0,0.35,
0.7 g/L : 0.22.39 mg/kg KEH/H) @ 52 KL 512 & 5 A FEHEREIC M IF
WEIZOWTHRNO N, FEEHTRD ONEEAT R A2 171277,
IR C & B MR C O AR ISR T 2 A IR b d o 7
25, 39 mg/kg IKE/ A GRET, R BRI HEE LIRS DR, i
BJE N VAR CONEYEREN T EIIK T L2 (21 32),

x17 Sv k52 BR4ESERR

BBt Vi3
0.7 g/ L R ERREIC BT 2T OER, SEEEL
(BRIAEHUE: © 39 mg/kg (RE/H) | & K OBHAR CO TR E O B KT
0.35g/ L BmIEET R L
(KRB & « 22 mg/kg A&/ H)

e. 2HRENE - RESMHHR (Sv M)

Sprague-Dawley 7 v & (Folffift, #5830 0) I[ZBIFL5 7 nEY 7 1
7 A% (0, 50, 150, 450 ppm ; 0. 4.1~15.8, 11.6~48.8, 29.5~138.6
mg/kg AE/HEY) © 2 HAEGHOKE GRBRP  Thoh i, &5 TR
SV mMEIT A &K 18 ITR T,

K EDWD (Fo Ml 50 ppm LA Eo¥ 58, Fi R 150 ppm LA E o5
BE) RE ORI K QR E NN (Fo i 450 ppm #% 5-£, Fo/F1 lE )2 150 ppm
U Eof5#E, FiLlfE 450 ppm #&5-8F, M 150 ppm UL EOEGHF) | JELTHRO
i (F1 K 450 ppm =2 5-5F) K O—eREO 2 ik, SiwS%] (Fi4E 150
ppm L EOEER) MBI, EEOWEAICHES T, Bas Ot EEO
WD K OV EBEOHMAZRD bz (Foltf 450 ppm #&5-8F, Fo/F1 R 450
ppm H5RE, Fi ff 450 ppm 58, M 150 ppm DL EOEGRE) , MEAKEA (HE -
TRz i (Fr M 150 ppm BL B 5-8) | M - fER 0 (Fy i 450 ppm 2 5-#f) )
DOTINRBIEN R O, 2530 NOAEL M OVER R AT MEIZ IS <
NOAEL /%, 50 ppm (4.1~12.6 mg/kg {KE/H) TH-o7-, FH LVKEED
IZ R DPERRDBIEZ 2w L B T56, 7rEyrun A ¥ U O4FH
SRS < NOAEL (3 450 ppm (29.5~109.0 mg/kg {AHE/H) LY b
RENZ LIZRD (ZH33),
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x18 Sy b 2HKLENE - FESMHHAR

PR Fo F1 Fs
450 ppm W REE - iR | R RS RO, fEgs
(b 1A 18 i &N O | EEOWBD
29.5~138.6 mg/kg (KE/H) | /b Bgdsifoer | M (KE - AKEBINOBAD ., T
EEOHEN, | Mt EEORIN, lRds b E O
fiek %% Lk B & | =
DD M - SETCSRBAN, BERE O ORIE E
150 ppm R ARE - REE IO A
(b (A8 i H o BOKEOWRD, 8K, SR, 5
11.6~48.8 mg/kg AR/ H) LR ST B D IR HE 7
‘ o | M BOKEORD, KE - (KEHE
MR - BAR mowy, s mROMM, |
{a/) paysis] =, N= =
figids bk BB & o s
50 ppm
(b A8 i
4.1~12.6 £721% 15.8 mg/kg {AHE/H)

f. 1R 6~29 BASE - RESFHHR (DHF)
New Zealand White 7% (fff, & GHE25 L) [ZBIF57rEY 7 20
A& (0,15,150,450,900 ppm ; 0, 1.4, 13.4, 35.6, 55.3 mg/kg {AH/H)

DIEIR 6~29 HEOHOKE GBI TON -, S EGHE TR b m T

A& 191CRT,

450 ppm L i G TR L OB E O 3780 bivlz, £
#2517 5 NOAEL 1% 150 ppm (13.4 mg/kg KE/H) ThoT2, HBE5IZ
EDBIRA~OEEITRO b oTo, BAEFMEICES< NOAEL X 900
ppm (55.3 mg/kg (KH/H) UL ETHo72 (B 30),

F19 JYXENR6~29 HRELNE - FESHHR

BGRE

i U

900 ppm

(MR R 55.3 mg/kg (KH/H)

450 ppm 2L E

(BRI R : 35.6 mglkg (KH/H)

(REIE NI &
CHEAE R DR

PR L

150 ppm L/ I

(BB & : 13.4 mg/kg K E/H)

AT L

Chen HiE, b MO KEIEMIEORERIZ L > T, MBI F ey

SN RIET T ey raa A2 DR LT,

= Y 758 S LR PR

5y SV AR RENEER H DMEE T R ey, 7eEy
suan AR ORBICKEL TOWEEZBD SE5 2 ERBIRsShE, 20
ZEE, TRV /R AZ N IALOMBEEMIZL TWADZ L BRI
LTW5b, MEBMEITF N o U 3R IROKMERF RO CEE /R HE 2 R7-3
7o, ZORIVE ORI TIRIRICA FERE L KT T ARetEn H 5 (B 34),
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©EfnE MR

TREVIEBE AL OBEEERBROMSREE 20, £ 21177,

HME (Salmonella typhimurium) = MH\W=7mEy 7 an XX O IR%E
R HABR T, TA 100 BRIZHFIWE RO S 23 8 5 D3 O FlBR Tl ik
Th O FEBMEIIEO TV (2R 35,86,37), 7€y 7 mB XX 0%,
In vitro ¥ X O in vivo SCE iR CIHHWEIERE S S vz (B 38,39),
Fujie & (&M 40) 137 v ME#EMIaEZ A2 in vivo YR BLE R IZ 0
T, 7wy runAFragich I a2 4 ERNTNLEETH D
LHELTCWD, —J, vU A, Ty AWM (Ishidate et al.
1982 ; AFARAIDIHZM 3 LV GIH) kU7 v MlED UDS ik (S
41) TiEBEMHTH T,

£20 JOxEoH/OQARY invitroBicEl

FENiY POE it g HH B8
REHEME | G
ftH v fb7e L
1 Im 22k Bk | Salmonella - - (/0 37)
typhiumurium
TA1535, TA1537, TA97,
TA98, TA100
S.typhiumurium TA100 - — (% 35)
- (+) (% 36)
S.typhiumurium — - (% 36)
TA1535,TA1537,
TA1538, TA98
SCE b5 LE 7 v & JRIFEK (+) (+) (1 38)
— MR+ BB (B) BRI, NT : RakEk
£21 JoEoHyO0A*A8Y invivoEcEH
R POE Ha it L
SCE & ~ 7 A ICR/SJ It 4 H | 50 mg/kg {£/H (+) | (H39)
e O % 5, A il
IRz AR ~ 7 A ddY JEENE L | 500 mg/kg (A H — | Ishidate et al. 1982
(A A)-7" 1) (R
~ U A MS EFERNE S | 500 mg/kg {4/ H — | Ishidate et al. 1982
(BRIgE: 4)-7" ) (T
7 v ~ Wistar &N | 500 mg/kg (K H/H — | Ishidate et al. 1982
Beh L 4)-7" ) (ZHT)
Qe AR ERER | 7y FEREEERNR S, | 16.4 meg/kg (KE + | (ZH40)
B
Z v M5 HRERRO#EE, | 16.4 mg/kg (KE/A —
‘B
UDS 5k 7 v b ah, Tl | 450 mg/kg (KH/H — | ZH41)
DNA #4UIlkBz | 7 > b F344 it 7 A | 246 mg/kg (K&/A — | &H42)
R G-, B (1.5 mmol/kg A/
H)
a: ZHOMEIFENRO ONTRKEAE, BEOLAIIREH & — [t + Bk

() : 5Bk
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( 3 ) t l\,\o)ﬂ/;ﬂﬂ
Tonwevrun A UoBEMRRICEL D b ~DOREBICET L MEIT RV (BR
7o [ 1(24) PV E XX | (THEBHEBRRIAERDIZ OV TONE % i)

2. ERFH#EFOME
(1) International Agency for Research on Cancer (IARC)
TN—7" 2Bk MK L TENPAMO RSN 2WE (2 5,6),
TaEvruaa AL ORDAMEIXEREY CIIH a7l S AN
N A~DFEN AT 2R 2 W ERSERR AT T TV D

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

(3) WHO B /kKKEHA K54 >
DE 3R (B8 2)
NTP (2 & 2Bk (B 22) TR b~ 7 2 OB RS O
. KOEEMOEL RN TEDIHRLLE AR L THREY VT AT —VET L
ZiE M L7z,
(%)
WESNITA R A K (0.06 mg/L) 13HaL AR SN T v b OREHARO
fERTHEFS N TV DD, B EEF D RTEAL D 72 0D 78 2N T & 72 VRS T
b5,

Q@FE I —XREH (BRI

BEmERBRII. 7 e 7 ou A X UNRHWERFMEEZRTZ & ERIZL
TBY, BELL, ZNEITNEFF U EDORRETH D, N AR T
X, vy bzl Ca—rlEREZ7e®y 7 mnm A% % 50~100
mg/kg RE/H O & T 102 BRIz » Tl o &G Lz & &, MilkE )5
O R ABAE HEE D BRI K ONBRAS A DFEAEBRFE S - U | MERERT 7 O KRGS A (B
JEEDNADERT) ORAEMENEELEIZ LR LI EZRL TS, 2— il
IR LT-7 aeyr7an XX Uk~ 220, 25, 50 mg/kg (KHE/H ., M
~ 7 A2 0, 75, 150 mg/kg {AHE/H O & T 102 HEEHRE &G Lz L 2
A, HECTEIRME OB, FFOIRIAZNE, PR MRIE & JRE 23 A D34
BERE OB, TR ARIE & FHRIIE 28 A DA B ABEE OB NZR D 51
2o THHDOFENDAERBRIL., FU XX AbEMEEL B b OREIGERG N
ADORNZIH L NRBIR N 5 D 2 L 2RI RIC I > TEMFT O,
Tuaxevrzuan XX 0% IARCIZE Y & MO L TEN A Z 3 RrIEENE
BNHDWHE (FV—7 2B) ISR TERER, Zhid, Bmicid 53HL
o ThHb00, v MIBET AR5z dTho72 (B 6),
ﬁk*ﬁkﬂfﬂf WIZHmEEIND 4 EO RV g AF O T, 7rEyr/an
AR ATT o wHEICH L TROBAOBRBENAMEEF T 2WE L Bbhs, 7
nEY/ra AR 3O NV xm A2 D0k HIRWHETE D £<
DIEFRBALIZ N AZRESED (BB ),
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Z v FOKRBGIEE (BIEER Y —7 LN ADERE) 25, BHRA U X7 FHED
TZOIBIIN =D, ZORBRICEBWT IS OIEEN & & OBEE TRA
L. MERER T ICEE N RBO 5N THY . /2. & FOFEE - BERSA
EZDILEMRE (R X E ) L ORICHH S NREZLBEEN H - 727
HDTHDH, IHIT, ZTbOEEX, BIENRREESCEOMmO =YY
T AT AN ANENTEEBRTH 7272, ZRER A B =X 1 LR
LTCWADREEENEWEEbis, KIGEE (BREMERY —7 &N A0EF)
BT 2=y N RZ1X, ZOMEWEROTERB AMERBRIZBWNTT v
N CHER SN DR % 1 77 (B O Oo=> U X7 LR
FNEVHEREDoTe, U REHAWERDIAY A7 5 &l S =05,
fEg (BARIE & BRS A DGR MR SN T Th - 7=,

RV Z71%, NTP 728 1987 4212 F344/N 5 » & B6C3F1~ 7 2 % 1]
WCHEN L7z, ME—2 o+ BN AR O RICESWTHEE S T
72o LU, ZOREBRTIZZ DLEWN 2 — IR L CfilfE 0 &5 &
nNTnapZ e, BEEHIYAZPBRHEESN TWDREMERH D Z &1
BETRETHD, 612, NTP ORERIZIBWTHED~ 7 X THIEE S vz
FafiiE & N A OBENNE, BA U 27 OEBHHEEICHWLN -T2, Zh
WX, BEINMEZ T IZIRE S0 Cni2Z & &~ 7 2Dl O 55 IRt
Da— PR L TWDAEEMERH -T2 TH D,

NTP (M 22) O#RERIZBWT, F344/N T v kLD B6C3F; ~ 7 AT
HEICHEMLUZEES (T72bb, F344/N T v MIOWTIL, B RREM: R U
— L IRDN A, TRANVE FIIAREE & AR A3 A, B6C3F1~ 7 AW T, B RAE
ERRA) IZHEASL =y Y 22778 Howe (1995) (% : STERAFEART] D
M~ N T AT —VEEHWCEIRE SN, 7 FOEEEZ 0.35kg, & D
KE% 60 kg EE LT, (0.35/60)4 TREINIHEM L & FOEIELHE S
T DR KL=y N 27 |2 A S 7z, Kaplan-Meier 81 3235
T2 IIHWON o T, T, BRI I NG DT — X BT &
T—HT 4y "BRELL 2D~ Ta=y NI RAZEHEV (L LWL T
b5, ROVIZTEOFEEORERT—XNHNLNT,

VINT AT —=VET VIR T — TR T 4 b ERTZ, YAV TF AT
—VET VIR OAXTEZBND,

Ad =1—e % gd - qd

ZIZT, dIFHE, K iIFEBRTHOY O HEROH GHREEZRLS). Ad
ISH & d CEV DRSS &2 BT DR, >0, 1=0, ..., kK ITRHE I N5 /8T X —
2 ThHD,
=y MY AT BNVHEDTZY OWBFEPERIAY A7 OEINEERZRIND,
2T, WBEENPALT AZIFTROXNTEHEZ L5,

Ad) — K0)

1—F0)
2=y FUAZE B R BT L RIS D £ D ZRIRFICARV A BHiPH T
WHFRETH D, HE d 3/ PSR BRI ) 22713 qud IZIZIFE LS 2D,

L7zmo T, No 27700 K RKOWNHNSWE X2, g i HEHEmEEOH
B-SHBROEE (bbb, AEN 1 Bz xn ) 27 0%&4R)
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IZHE YT %, FERITIE, @1 D BWEFERAD ERAHWS L, ¢ *TERIND,

I~ N T AT —ETOa=y NV AT Th D,

EBTINT 4 NOTDIZIA ZRAEEERENMTONT-, ZOMEDHH
X, kD OHEEMEDY 0 TR gis 22 LW EIZZE LV, 0.05 KD P
HiX, AELRAR#EAGERT, —HOTTNVITARLABEEEZ R LN, A&
BN RHRZEDT) DT 3 SLnZnWize, kmHEEZHERT L Z &
ITEFE L 220,

105 W Y BREIAETER N A Y A7 O ERICRIGT D HEEEERA X, Eid
DETMIHSE, Ty NTEIZ VT 4 BVRERED X A7 (5O RIEMER
U —7 LRI A, PR HIIGARIE & BRAS ) 12DV T 25~T7T ug/LTH v | i
VUATIE I VT 4 AT A 7 (BRI &R A) 122V T 21 pg/LT
H5D,

(&%)
Rk DT eEY 7 mma A X AZHONWTIE, FROMEOF TR LMD 21
ug/l EWH A RIOA U MEAZEXHTZENTELH0, LLMIZiE~R5 2 >DOBH

WXV, LRID 60 ug/ll &9 HA R4 AMEDHERFSND, F—I2, xbHEER

HTHDHM, UHIOHA K74 S ERROFHEMGFE U NTP (2 22) O

WZHESWTWEZ ETh D, FlcRFIRMEEURDOT A RT A4 L OMg—DEN

X, WA RTA iz RODT=DICHONONTZET A EETNADRETH D, &

HLHDHETYH, ~URADOEIBIZHESWEZTA RTA4 EOTTNRT ~ b OEEIC

AN A RTA VMBI B LZEMTHDL LV I FERICR>TND, Lo

T, HA RTA MEOEFE 2 E4{bT HRHERRILA 72\, 55 12, BLERH A

REZ e ClX B REZBHIC T2 L2 50 ug/LLLFo7rEey7am A ¥

VIBEAERTOIEIIHE LN THAI NI T ETH D,

7 v u RV AOEE LR, BET — % Tk, EDKOER, RRNRKKOEA

(KEBHr DSEEIK I B OZERITER T 5), v VAT EIIABTOWRA L

R, BWERO 4 HEMZFE LS FEHL, EMEBRAZEAETRTO

MREENE & U CHRERKICHE T D Z L2 RB L TWD (4.05Teq/H), T, &

BRNOBKENMELS, v VAL OCABOBEENEWETIIFICEETH D,

INHOETIE, BIMOBRELZZBELTHA RT7A4 U MEET-E 2135 (30 png/L)

WBIEFFTHENTHA D, 2720, Ak X 912, BERH TEE e Bl CI,

REORN R CT 52 L 72< 50 pg/L AFTOT ey 7 an A X R 2%

D Z EITEEL VL E LLZe

TrEvrsan A OREEIL, B TR SN DHEIPH B 2 A BN LA

(ARREE IS EDO Y 27 E5) THAREMEE GREAH L7720, Ex b5

AT EICE L THLWT — B AFTTEZE XTI R IA4 VERKESN

HZ LA,

(4) KEREHRET (U.S. EPA)

Integrated Risk Information System (IRIS) (BB 4)

EPA/IRIS TiE, {LFWEOFHMEiZ, TDLIZHS T 500 77 LU A R—
A (#80 RfD) & L TEMIEENDAMOERZEML TWD, £z, —F T,

*RE N DR E=60 kg, FHAEOKE=2 L/H
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FEM I ST, BRAMESEHICOWTOR R AL L. MBS T,
BRABRBICLD Y A7 IOV TORFREZIRME L T\ 5,

M0 RfD
2 = FHeFfREx  BIEfRE SHAZE
(Critical Effect) (UF) (MF) (RfD)
AR o B AR L NOAEL: 72 L
~ v AEMEEIRR O &S5 LOAEL: 17.9 mg/kg  1000** 1 2X102
kbR (I E/H* mg/kg &
(BHE 22) #H/H

* 45 AFRENGE T B ~OHEE
** FEHZE 10 X fEAZE 10 X LOAEL 5 L O =" 2R g (AEaABR72 L) 10

QFEMNAM
< B AR HE

b MZBITDRPBAMEICONWTORFYSRT =5 & 2FHO;MIZIBIT 5+
YRR (MEREZ ~ N OREE & RIBIEE., M~ v AOBEE, H~v 20
NI OSBRI TS %, T e rmax 2 037 0—7 2B (&

ML TEBELSEBBRAMELRD D) ITHBEEILTND

- RROREIZL DY RT3

EPA (37 REY 7 B0 AR AKX DBERENA U R &7 VAMEIEIC
FOHEE LT, OB, EPAIZB6C3F1~7 x () W=7 oxv /o
7 A K ORI O GBI T D R BRIE L DR A (PR 22) 123
DWTLRBBAY AT DEEWFHII 21T - 7o,  OfER., YW EIZIKE 1 kg
H720 1 mg OHBETHEREICHZ VR DREE LRI Z OBRERICEIR L TR
ADEL DU A7 (B MEEMEE - Oral Slope Factor, iV 7D 95%(E#EE
RTHET) 1£6.2X102¢E 727,

ZOfEICHSE, AAEAL T0ke, 1 HOMUKEZLZ 2L E LT, &8k
Kar=v h) A7 (SEFWEE 1L &S0 1 ug SR EAJEICHTZ 2
BT 5 ExOBERPAY A7) ZRHHELIZEZ A, 1.8X106 725, Fi-,
ZOEIZESE, BRLIEEZITEDY R 7 LoL & 2 D ECEHK R O IR FE
ERMTHETROLSICRD,

- REOERMES . 6.2X102%mg/kg (KH/H
-k =y FURZ 0 1.8X106/ug/L
CHMETVE BB VT AT =T L, B R
« BBV A Lot B AREK R EE

UA7 Ll TR
1X10* (10,000 43 ™ 1) 60 pg/L
1X10% (100,000 23 ? 1) 6 pg/L

1X10% (1,000,000 %3 1) 0.6 pg/L
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(5) EAXEICHEITHKEREEDRE LOREOFE (58] 2)

Wk 4 FOFMZE L%, EEREICH DD L F T 2mAITHRE ST
W7, TARC 1%, 7 1:73&/7 o AZ kTN —7 2B (B MO L TER
AMEDFRIEEVEDR S V) 12 LT (B]B), 7 rEY 7 un X% L, in vitro
& invivo TO% < OEmEMESHT T, B, BHEOm T O REZ R L TS

(ZHT), $€- T, ¥Rk 4 FEOFHE & FEk Aida & (/0 24) O#E THE
517z LOAEL:6.1 mg/kg RE/H % b LICRMIEEZHET D2 ENRY TH
Do

Rk 4 4EE OFHM & FREIC, LOAEL: 6.1 mg/kg A8/ H (2 AR 4% 245:1000

(A= L R ZEFNFhiC 10, LOAEL 2 L7-Z LI X 54%%% 10) %
WAL, TDI X 6.1 ugkg (AAE/H LROOND, HERIERD THD Z LIT X
V TDIICxd HEEIK D EEHREZ 20% L L, AES50kg Dt F7281 H 2 L&
e RET D & FHIMEL 30 pg/L EHES LD,

< 22-1 WHOFIC&B70E2/ 004 D DI EICKD ) R FHE

IR LOAEL R FLREL TDI
(mg/kg IKE/H) (ng/kg (RHE/H)

EPA/IRIS ~ 7V A D@VEGRHIRE 0 5 5 7lBR 25 1000 20
(1991) (ZH22) ICB T A BMOEM (F5 0 {142(@;’? ><)10(ﬂ£1
. aey X
fafe ;17.9) 10(LOAEL f# A
BT — 2 RE)

KB K A AN 2 EF’WM@H&%%@% (% 6.1 1000 6.1
(2003) M 24) (ZFBITF DIEMERIFEE {143(@;5) ><)10(ﬂ§1
7= X

10(LOAEL ## )

F22-2 ETIHEERICKDBRIFENA Y R OFEEHIFHE

U227 L~L I (ug/L) & (ug/kg KE/R)
WHO/DWGL 105 (1/100,000) = 60
(2004)
EPA/IRIS 10+ (1/10,000) 60 1.61
(1991) 105 (1/100,000) 6 0.16
106 (1/1,000,000) 0.6 0.016

aWHO EWVKKE T A RT7 A ATBWT, 105 BOA Y A7 IZHY T A REKR ORE
PHHELES L ~UL (life time excess cancer risk) &L T 5,

3. BEWKR

Rk 18 HEDOKERMEHCBIT A7 a7 aa X F o OKIEKDOK RN
(£ 23) X, FKIZBWT, EmfHEiE, KEEKEEEE (0.03 mg/L)
D 90%iHE 100%LL T C 1 FEATICA B AL, HKIZEW T, fEmf i, 100%
I T 2 EETIC A BT,

23



& 23 KEKTORHIKE (S 43)
BEEICHT DEHSHR
b 10% 20% 30% 40% 50% 60% 70% 80% 90%
X 10% Fazbic) Fazbic) pizbic) bl bl Fizbic) Fizbic) Hid |8 @ | 100%
e T U 20% 30% 40% 50% 60% 10% 80% 90% 100% Fazbic)
IR KRR o UT UT BT BT BT UT UT BT UT
K RRE ~ ~ ~ ~ ~ ~ ~ ~ ~ | 0.031
) 0.003 | 0.006 | 0.009 | 0.012 | 0.015 | 0.018 | 0.021 | 0.024 | 0.027 | 0.030 | (mg/L)
Al (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) ~
EX%N 542 434 49 30 14 11 3 0 0 0 1 0
RiRK 149 145 0 2 1 0 0 0 0 0 1 0
7@; B L. K 38 35 0 0 0 1 2 0 0 0 0 0
#TRIK 183 181 1 1 0 0 0 0 0 0 0 0
T Dt 172 13 48 27 13 10 1 0 0 0 0 0
EX0N 5824 3385 972 691 381 217 90 52 21 6 1 2
. i"nﬂk 1033 301 260 221 125 72 20 17 5 4 2 0
;i ALK 307 34 69 89 58 30 18 6 0 0 1 2
ﬂb'F?k 3182 2465 384 178 13 43 16 13 6 1 3 0
T D 12817 575 258 194 124 12 36 16 10 1 1 0
PRk 18 4= FER ARG AL
. & migRes el

b MIBWTIE, K Z B LT rEY Y B r A Z P EHERY I MG

SNTFTFERFED A

B EBRIC BT, FERN
PRI N T, 7y MO~ T 2D 2 FH O FRiilR A #5508 TR IR ME

R i T R R
JIT A R e ORI 2s A (M~ ™ ) OFEABE D _EF7-H

XY 5%

NI & O s A (MERES > ) |

A (fE=w 2),
WOHLITND

s JARCIZBWTIX, 7rev7r7mou XX 0%, b M
73>A/@nIE%iT+ TTCTH DN,

L)

ﬁw~72B(tF’ﬂLT%ﬂ

L. ROBLITWDIEN A
BRI o e ORI o~ A 7 v 7' VE AL iéﬁﬁ%ﬁfﬁ%ﬁ

P

KGR (MEREZ ~ b)),

ZXRT DR A
MDA H

B9 DHFFEITAT DI T U2y,
TSR TR LN TWD, B A

ITERD LT, ZDOZ D, B O D IRE

Fi@.:ﬂ@ ItoThoHE L,
EMERN D D) |

SEIRhTWS, L»
i%ﬂﬁm&%ﬁié%@f%@\

X DHEN

UMD AT RE

bt b RS H g
A
P

iﬁ&b\k%z 55,

BlamERBRICB O TIL, BIREREEABRIIEY B2 67, n vivoik
BRCIET v MEMOGRAKEEREBICBOD THEOR RN —DEIN TV D
N, T AROT v k&AW EEO/NMERER KO UDS B CliiEttEcbh b,
BESICBW T, ey s oo X 2 A 0EEEiihneEE2 o5,

Db, 7aevrao A 3R OREIC L ARD MO ATEEM TG & &
ZONDD, BERADOAREEIITETE RN EnLROENA Y A7 GG T
NEWZE > CRMiZ TS 2 & & Lz, 2B, 7u®yrmu XX 3R NAICHE
TLEEFEMEORBREIIRWEE X b, TDI OREENFEETH D &l Lz,

WA T2 TDI OB ZR AL 2 A, w7 2 &2 V= 102 [ 0if
HIRE R G RBRICB D CTBOIRIE L IR A2 SR AEHEED ERICK S X,
NOAEL 25 mg/kg (AEH/H XM G LT, 7uEY 7 mnu A X O3B AMEICEET
% TDI iX, Z® NOAEL (Zff# 10, A 10, ZRMNINL> 7280 AME 10
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@Kﬁ%%ﬁme%ﬁmbf\%uwg%Emk&otoLﬂb\%ﬁ@i
%m&%%&ﬂﬁﬁfi%ﬂh@ﬂ%@%hfw&m:kﬁE\@ﬁ@ﬁ

u Hz%ﬁ@ LU BIT DM AMED EEEDOBLE DX, ZOMEIZSEZ R ET
boHrEEZLND,

RN ABHEICOWNTL, FHEOBHERBRICBWN T, ZbEWHRTORE
L. 7 Fo 52 M OEKKEGIZEITANAGKIRE /X7 D EFHTHY |
NOAEL{X 4.4 mg/kgiAE/H CTh o7, LL, ZORERIL, EEOHDORE T
H DO RBNAENGLH I N TE LT, ﬁ%ht:ﬁ/ RARA > ME A
A~—J—& LIS RBIE ClIH 50, TDIZ R ET D720 DT RikA >
e LTOBEFIRLICZ LWEEZ BN, —FH. 7> bEHAWZ 2 £
DIREEE 53 BRI D IFOHfkt « lEEOMEM, FFOIRIEME R VA ZHEIC
DT, LOAEL 6.1 mg/kglKE/H R HE SN TS, 7RETZRBAX D
FERD AT ATDLIZ., Z OLOAELICHEZE 10, ff{A7£ 10. LOAELfE A
2% L 10 OAR#EFEAR%ER 1,000 28 L <. 6.1 ng/kgikE/H & 725, £7-. BMD
EERHWTRF~v—2 F—RAOHEEERLTFER, BEONFONEMEMEIZHES
WeRyFv—7 R—A13E, 0.78 mg/kglA&E/H & 725, BMDEEZ Wz & &
OTDIIX, TN ZBILCFEZE 10, EAZE 10 OFRMESEAREL 100 Z@E A LT, 7.8
ug/kglKfE/H L 72 o7z, 2O D, LOAELY) 545 5117-TDIIZ, BMDiEH
LELNIZTDINGATHEEYRMELEZEZL LN, SHIZ, ZOMEITSEMEE L
THELNTZENAMEIZHTHTDIL Y &+ IIRVME & 7 o 72,

FEROFHEEBELZ, TrEY a0 A X OE— B ERETDD % 6.1
ug/kg KE/H LB E LT,

TDI 6.1 pg/kg AT/ H
(TDI 5% EARHL) 12 P AR
(B FE) 7 v b
(J11H) 2 [t
(5 H51E) IR AH % 5

(LOAEL BUERATR) AT Xt - FLE B O,
JIT D N 25 M K OV 2R

(LOAEL) 6.1 mg/kg (KE/H
(e 3215250 1,000 (FE#=: 10, f@{A7= : 10, LOAEL {4 : 10)
<HE>

7@’9@2%1‘5@ 100%?%5&;%# 0.03 mg/L O/KEZRKES0kg D AN 1 HHT-V
QLEKLEZSGA. 1 HHT-VIKE 1 kg OFIEL, 1.2 ug/kg (KE/H EEZ 5
nNo, ZOHE :t TDI 6.1 pg/kg (AH/HDOKI 553D 1 Th %,

¥ EPA BMDS version 2.0 IZBWTHbH 7 4 v 7 7 D LX) o 7= Quantal-Linear €7
NV, 95%EHIRF, 10%FEH R TRD -,
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=24 BHBRIZH TS NOAEL %

X B bRl T RARA b NOAEL LOAEL %5
| SR mg/kg KT/ | mglkg KT/
i Ec/rE H H
| <72 5 H R | FFAlaoMIaE o )a-r | 75 150
@| C57BL/6J | & 15 Jk> (150)
1t 6 EHE10%
Emulphor
7K
@ ~w A 14 HfE5RE | BT 2 % (T bk &E & o 8 | 50 125
CD-1 BOs m(125-),AST - ALT @ |
MERE 8~12 | ¥A1H:10% A, % % % BUN Lk
Emulphor | F)(250) . A& i V50 5 & ~
K D #H(125)
® v A 16 H[Hs@dl | s L 250
C57BL/6J | &0 5-
i3 VEIE10%
Emulphor
7K
@~ = 13 WR G 5 | JFF/N 3 cp D i i 2 1 e | i 2
B6C3F: H) #ilfen | 200-), BoFEAMEME L] 50(W) 100
IR 10 Belh W | RoOBEXERE R 7o —F | =7 BHBR
a— (1% 100) 35.7
® 7v b 5 B RIsa | AFlaEE (FEI/hEERL | 75 150
F344 mEOgs. PO BEEE R
I 6 TI10% i oZE s ) IR O
Emulphor | P450 iG> (150-)
7K
® 7 v b 5 H R | EwEe L 300
F344 ros
MERE  3-6 | TRIE10%
Emulphor
7K
@ 7v b 13 M G 5 | FET =R EEIN(300), K E D | (KERD ;
F344/N H) s&hil#en | (150-) /N EEF LM | 75(W) 150
MERE 10 k5 ZEPE(300), B ME - BEAE (| = 7 B #adH
3 — 2 | 300) 53.6 | 300
I - BRA ;
150(W)
B <A 52 WK | NAG L&, JRZ¥ 37 k| 24 49
B6C3F: 5 5.(49)
I TA1:0.25%
Emulphor
© 7>k 52 WK | NAG LH4.4-) R &% 3 4.4
F344 e 7 F5(4.4.21)
iz VsI:0.25%
Emulphor
7w b 2 4E R EE | FRfexs- LkEE OB, i 6.1(A)
Wistar 5 Aruh | B2 YRR (E 6.1- it
HERE 40-70 | 7° Tt A 8) . FLLEEDOEI, BE

FRHMESE (7 138, M 168)
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@ v A 102 FHMGA | A EHEIMIH, EFRET 1 25
B6C3F: 5 H)FRERE | (M 75-), BRI E R =8 7 A
M 50 085 | o B R, g o 151528 % 17.9

o —2m | 25-), BURARE I s o8 Wt 75
NG 25, 8t 75-)

@ 7 v b 102 EMGH | B R _ERHIE O BRI 50
F344/N 5 H)FREIEE | o N, R A 8 5 (1
IEE 50 M %5 50-) A78=t" JFry” v

TR o — o | R 28 b, A B gl B (it
T 100), fFHEBAZ M (M 1k 50)

|~ R 30-60 H [ | 60 HRRERIZIIT DI TV 100

@ ICR | g O B | MTEh GBI A AR T (B
6-16 5 R SRR, KT OEST

Emulphor 72 1L)(100-)
7K
Al Tk R 6-15 H | 2GRN (EALE 50-) | 25 50
F344 g il AR D&
M 12-14 | 5
w10 %
Emulphor
KEIX, o
—h

®| 7 bk iR 6~21 | REEMW OK B (2.2-). | REEW

SD 25 | BEROKES | (RE NN - A B | 18.4(A) 45.0
(45.0-)
FE VR R/ D & < MR EE 7 | BAEFEME
HALIEAE(82.0) 45.0(A) 82.0

7wk iR 6~ 10 | ARG RN 62%%84(75) 75
F344 H 58 il £ 0
ME12-14 | 5
7 v b TR 7K A[RIE IR 2 L 100
SD
Mt 13-14
7k IR 6~10 | 2FIEVERIN 75%% 4 (75) 75
F344 H 58 il #% 1
It 8-13 B b

R 11~15 | 2FIE I L 75
A 58 &l & 0

e

IR 9 BB | MiE7 o Ao R R T (4

H AR O $ | RIS VR RN 3 A o REE )

5 (75)

@ 7 vk 52 MK | K5 BRRE OR FEERE | 22 39
F344 5 KT (39)

M7 HEMEAEFRAR A 72 L

Z v b 2 HEACE B | BROKE - {AE - REMEM-#E | 50 ppm= 150 ppm=
SD Rk $EH- & ST RGO | 4.1~12.6 11.6~40.2
Fo:ift i 30 ppm-). NEESEERD - Ees | 720X, 450

Ee BN 450 ppm. M | ppm=
150 ppm-), CG& LV VAR | 29-5~109
DT X D) MR EGEE (g | (A)

150 ppm-. iff 450 ppm)
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AV IR 6~29 | REEMW IR ESEININE] - AT | REEW
NZW AfokEs | &l (35.67) 13.4(A) 35.6
it 25 JRIR~DEEI L AT
55.3(A)
. dE Rk 18 (8RR i AR TR B ARG - AR
A EH W : WHO R BT AEEES
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AFHfE TR L2 S oW TIRIZR B o 72

ALT

AST

ATSDR
AUC
BMDLo
BUN
CHL
CHO
Cmax
CPK
CYP
GSH
Hb

Ht
TARC
IRIS
LCso
LDso
LDH
LOAEL
LOEL
MCV
MLA
NOAEL
NOEL
SCE
T
TBIL
TDI
Trax
UDS
WBC

TI=T ) NI AT 2 T—8, FILEIUBEILE VRN T R
7If—E

TANRGXRT I b T AT =T =8, TS I R Y m R
NZ A7 IF—8

K BEWE - FRIRSESR

1. H A P — BRe R R T T A

10% DB T DX F~—27 HED 95%(5# T IRE
IR YIS TS

F ¥ A =— AL AL — il R Ak
F ¥ A =— AN LA EZ —HIEL R
I v . CHE) v i
JVTFUTH AT +FF—8

P h7ulP450

TNETF A

~EZ v v >Ufsk)

~~vhr7 U

[EBR23 AAZERSER

maE ) A7ERS AT A

FEEIIR L

FEEIEE

FLIE MK SR PR

w/ N

e/ MER &

R M BRAFE

~ A T p—~ ik

P e x

HEAEH &

G R Gt Sy R A

TH 2 80

weyLe s

M — A E

Fc e 0 CHFE) HH e 8 81 S R )
RiEH DNA Ak

e H i Bk
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