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BIREEKICRSEEDEOR DB EIHE
vooorFretc=bYiL

1. BEFHEOME
1. PERERE (FEFEE 2003)
&% :oOo0F7E k=YL
CAS No. : 3018-12-0
SF= : CHCI,ON
s¥&: 10

2. YEEZMOER (FEHBHE 2003)
HBm (e 112.3
BE  (HBE:1.37 g/om® (20°C))

3. ¥1-BMEE (FEFEE 2003
EE GHE) REORIC. BEREL I UME. 39, 73/ BARKBLTTES
BIERMTH S,

4. WEFENE (FEHBE 2003)

(1) ZEORMES
KEEEER (me/L) : 0. 04(P)
BBEEE (ng/L) : AL

(2) BARSOKEEREE L EHA K54 M
WHO (mg/L) : 0.02(P) (¥ 3R
EU (mg/L) : &L
USEPA (mg/L) : %L
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I. FtHCBETHZ2HMR

1. EABREE GRS

(1) iR
S b (Fischer 344 S b i) RUTIR (B6CIF, TR, H) £RALT, KITEH
LE["C1SALOSS 007 b= FY (5 y F0.2.2,15ng/ke FE. 9 R 2.15mg/ke
*E) FHERHEDRSLEECS, SRAREBO S 5RO LA ERNEIE, S
FT 14~20%, TYRCII~INEDLBCHoRIEND, HLEL DEOMIBIREN
BT EpRMEhi (Roby et al., 19867),

(2) 3% _

Sy MoBWT, [C1SAALESSORTFE b= FYLEBERS L, 6 &I
SARE LT oo, FETTRIL, MATHRHE < (4 1~7.8%) . BT, BN (3.9~7.8%),
B (3.3~6.2%). FF (1.8~2.6%) QIETHoT=0 THRIZHFZMC]5 AN LIS
A7+ kS FYLEEERS L, 1 BRCHERENREE G, FCBLEC (3.5
~4.2%). BEEERASNEERSIHEE (BL1.6~21%). I (0.9~1.2% THot,
5 FRURIRIZET SEMBORBRIEOESROSLOLE (Sv b 10.3% 3
R 11~208) THot= Roby et al., 19869,

(3) M

B Sprague-Dawley v FERWL. FUA TV Y UCEMLENAASTET R MY
M(zHoo—. JoEsoa—, oIJ0E—, bO0OFER=FYL:EFRTHRO0.75
mmo| /kg hE) ZHEREHEORE Lz, 5 24 BRERIC, RPOFF 7 UBEEUNE
Liz&l A . BEBICHLT. 2087 = FILTIEI.28% (TOES O O—12 8%,
CTOE-T1.61% FYOBOQFPEFZRFYN2.25%) THoT- (Pereiraetal., 1984,
:nw.nﬁ&Dk?ﬂh:bU»ﬁ\ﬁk%ﬁnDED&mmiﬁt,:Ekﬁikﬂ
DT7EBIZREESh, SHIEFAITORBICKEShDITEZFTHRLTLS (WHO
2003, CORBGOBRADIX Ty FIE, FroOL PAS0 G EDRERERTHIMER
(mixed function oxidase) Ik UMMREh, BRELTNALT/AF/—LEELD,
BRORKGEREST 74 VYFSA LORERSHATWEGWL, NALTFT/ AR/ —ILRIXE
OEBEKEh, NAFILVLTATE FEEERT S0, EREST7 AEPDEEXS>THRRY
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YEEDNRRLLFTLTE FEEERT HEENTVS (Pereira et al., 1984°, WHO
20039, NOAFIERESN, FROERPICIEEHZFICHESAIOICHLTES 7 b
REBTEYSRITRPICHEH S, BEhAOHBIZDHE0 (WHO 20035, FIa2F+ >
B (VLS FAEBREFEIERRICI VBN END) 6. NBFUEPEI=H
UNORBMIZEBIEZR L TOHAEEENSH D (Lin & Guion, 1989,

(4) i |
Sy FRURHREANT, [-"ClELE [2-4C1SALLESIOOTE = YL
OEERHBOREETo>TH A, [I-CSRLLERBRIZSVNTIE. SREEED 35,
FOBHNRETRIHEN (5 b 42~45%, T9R 64~T08), DEHSED (S b 4~
20%. THR 9. 1~13%) EFEGH (5 k 3~8%, MR 5.3~5. 6%) THREEhi, —F.
[2-1C]5 A7 LERBIZENTIE. 208 < ARHERRHTREEA (55 bR 35
~40%. BEECh 33~34%, TR R 42~43%, WK ch 31~37%) . LEAED (S k10
~13%, TR T.5~11% TRE SN (Roby et al., 19869,

2. Eb~OEE _
WHO 8k KKEH A FSA 2FE 3R (WHO 20034 I2BWT. o007 E = MY IO

b BT SREITEL.

3. REBYNFE~OEE
(1) BtEmnEE
NBF TR =ML (287 F=R)0L) OSHEOSED D,E, 5
2 FOREET 339 mg/kg. T 330 mg/kgs)'?rbza)ﬁ?.ﬂo mg/kg. BET 279 mg/kg TH
o1= (Hayes et al.1986%),
E1- WHO T T > #¥RICE 145 LDs, E % 270~339 mg/kg & & L TLYA (WHO 2003%) ,

(2) EHISHEE

1) Sw bk (14 B, BHE0ES)

CD(SD) v b (MESBRIOL) IcsTd25007 = RUJL (0, 12, 23, 45,
90 me/ke HRE/H, Wi : I—A /) 014 BRASEOBERRE T o1, HES
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MBOBOHR, BIZDNTITEMAE 38 (23 mg/kg FE/ALLE) TRESIEOCH
LT, MTIEBRSAE (90 mg/ke KE/H) BOATEO LI, ME AT OEBLE
At BOBEARMHTH LN, AP OHETHMA, ROBREARKRUBOEAR 2
B (45 ng/ke HE/BLLL) THONM, EHFEREROTRTORRMEZ SRS
BLWTEEIZENMLTHY., A\BELEEL T, 12, 23, 45, 90 mg/kg RE/AHTE
NER 135, 26%, 42%, 4SKHEMI LT, MOFERE, HARUEHERL Hic, HEER
£ HBELT 23 me/ke tE/ B E OB THIMICARISE < . RFERE 23, 45, 90
me/ke hE/ARCHEEEL Y £ FhTh 365, 405, 31%EMLL, MAFHHRE. LK
EEPHRE. RREOBMECEVTE. TORISHRMEIERETI—REOHLHE
iXxBHohlihok, Hayes (&, COEE® NOAEL (X, 45 mg/kg HE/BE LTS
{(Hayes et al., 1986%),

WHO id. C DERBRD LOAEL (X, HEOHEGHEEMMAZH S -FARICETE 12mg/kg
thE/B L ¥ LT (WHO 2003%),

2) v b (90 BHE. FEHEORE)

CD(SD) 5wk (MRBEEB20MC) (TEFEPo007k = FYIJL (0. 8. 33, 65mg/ke
KE/8) 90 BMARHEOARESRRET -, BRAEHTHRYHICEELLRET
(D S0% B UHED 26%) AiA btz RS & (65 me/ke FE/R) BOB R VRE. 33 mg/kg
HE/ABROEIHE T, AP AFEICER LA, MEZHEE. ALP LIStOmFEL
ZHRE. REEOMEEOVTHICH, HRYHEICL - LEEEEBDohih
otz HEGEERMAHMNES oh, 65 ng/ke KB/ HEORR U Tl mEIox
LT 53%. 73%. 33 mg/kg RE/BHOBTIIABRICHL T 81%TH-f=. HAHESR
[, 33 mg/ke FE/B (60%DIEM) LIEOBROBERU 8mg/ke KE/B (17%0HMN)
LEOBROHIZSWVLTHERICER L, Sng/ke RE/BEOBRICEVTHIEMHERD
#gm (12%UF) BRHShM. CoEMIIFHHNICHEETIEA, o7, Hayes B,
ZDHERD NOAEL 1%, 8 mg/kg hE/HE LTLVS (Hayes et al., 1986°),

WHO 13, COFEERICEITS LOAEL 1E. HAREZOEMMNEHoN-ABICEIE 8
me/ke kE/EI T2 & HIMT LIz (WHO 20039, |
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(3) 7l - REBMRER
1) Sy b (GHE6~18 B. BHEOES)

Long-Evans S5 M<&1H3So00F 1 = kU O, 5, 15, 25, 45 mg/kg (hE/
B.EE: FUATYY D) OEE6~18 HOBRMENRERBEGT o1, BEAR 45
me/ke 4KE/R) BOBHY 2 CAEE L. BERARRC SV TESNOGERMEN
HEICHDS L. FEROEBAMMA 25 ng/ke hE/BRTED 5 hi=At. 45 ng/ke
/BB TR 5 hEd 212,45 mg/ke HE/BRICH LTI, EFRREARD L.
BROKE L EESED U, Ehe. Bng/ke BE/HUEOBTIE, HEEERE (B
HHICER) RUBRREAEML, DOE, HEE. RUBREMBRSCHGIHN
REROEMABO Shic, 156 me/ke HB/BUTORTIEEEES RO AL
7zo Smith 5i&. COSRBOEES v Mo+ 3 NOAEL (X, $EFHRIS M S 15 me/kg

HE/BELTS (Smith et al., 19897),

WHO (. FFEEEHEMICE 5% NOAEL % 15 me/ke HE/B & L TG, Fho. XM
DEANS D NAEL . BRHE - hEOHD. FHOBMIESE 15 ng/ke hE/H
L¥IM LT (HHO 20034,

2) YA (6 BE. %HHEOHS)

B6C3F1 = 0 X (FH10I) (ZHBI+HHTosa0FPE b= R (0, 12.5, 25, 50 mg/ke
#E/B) O 5 BMEHENRERRET o, OB TFERREICIERMEREICK
SEHIIBOHLNGENM -T2 (Meier et al., 1985%),

(4) BirSiEEER
in vitros B
1) BIEFRAZR
D Anes B
vonar7te b= FJILIEYILERSE (Sa/monel la typhimur ium) TA1535, TA100,
TA98 #Rizx LAHMEMELER Snix) OFETRUVEFETTERREEZRLE
(Bull et al., 1985%),
@ Ames B8 (Fluctuation )
o7 b= UL, FILERSH TAIOHTRHIMIELOFTRICEDLS
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P, BETH 7= (Le Curieux et al., 1995'%),

2) DNA 815
- @ FASREMR
ooo7t b2 FYABREESEOFERICEAH LY. BB (Sscoharomyces
cerevisiae) ITHASRBMAEFR L= (Zimerman et al., 1984"),
@ S0S 1%
KR (Escherichia. coll) PA3T HER W S0S BEARTIE, o7&+
= RUILIE, SImix EFEMLUIIBRICEMETH >/ (Le Curieux et al., 1995“;)9
Q Wk RBOEZHR
>oon7E b= FYLERBEELOERIEDLY., FrA=—XNLRE
—CHO MBI sk B k35 (SCE) %3FRL7- (Bull et al., 1985°),
@ DNA 8iTI85
HEE Y AR ZEROE DN MTINRRICE LT, o007 M2k
DILIFHLEEERT CEARESATUOS Daniel et al., 19869,

in vivoBER
1RBHERE
D T IRMERER
v7aR7E b= YL EBRHEORES (50 mg/ke, b HESHERS) L1=0-1<
DAOBHBMBEROZ/MERBRICENT, #RIBETH 7= (Bull et al.,
19859). -
@ 1 E®YOHEEAVEIERR
vonaF7e = FYNIE. 1 FY (Pleurodeles walt!) $HEDFRMIRIZETD
INERREEMS €T (Le Curieux et al., 1995%),
@ RBHRYE (R
CoO0R7EFZMULERARBLEEOF A/ DS 02 30RT
(Drosophi/amelanogaster) F1 QDR BHKIZREMEIEY bhf- (Osgood & Ster |l ing,
19911,
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2) BETRALR
D EEEERERAZRAR

SO0 39T IHNTEAN A EERERATRRERICENT, So00
FE b= FUNISBHEERTHENBESA TS (Valencia et al. 1985™)

3) DNA iEf3
(D DNA fmiER Bk
ooa7tErR= Y )biﬁﬂﬂii Lf=Z v RFHZE LT DNA 0T R 3%
Ehimot= (Lin et al., 1986'), |

(5) HMBAMRER
DoooFErZRUNE, DThORBERICEVTY. 2 EROEPAERRT -
KEEhTLEL, *&U)fé%t BAEBAIZELSENAMFRORRICOVDTLHRENT
Mot LOAL. ANF—FRRBOEELLL N OMOEMEBRIEE A TS (WHO
2003*) | |

1) THR @ EM. £OES)

Ad=oR (M, SHAE 28520072 FYNL (1 EH2Y 10mg/ke
#E) OEIEOSARMENREABRETo- ATHBRET S L 4.3 mg/kg KE/BHH
L) MES (GRIE) OREFRICONT, /007 FILESHTOBERED
#nizhehchY. EETLEM 1=, Bull & Robinson ik, ZHRFDIIRIZHETFD
PHEBOERF—5 TOREEDERAEHNITAS . HEFENBRARE D) &
Yt MG YEN-H BRAREICBRIhDIAETHDHLBTLVS(Bull &Robinson,
19859,

2) IR BERS. 1=x—2a R -
ooa7EbZFYLO, BEO SENCAR TORDOEEICHITEIREEE =T —
aERBRBRRES Nz, 1 BHHI=Y 0. 200, 400, 800me/ke = (2RI 6 BID
FEMICEY F—2ILRIT 0. 1,200, 2,400, 4,800 mg/ke AE) DAST., SENCAR TR
(TH4AOE) OMELEERCER LIz, 587 2:8%IC. (BETRE—4F—LLO)
1 pg @ 12-0-tetradecanoy [phorbo|-13-acetate (TPA) MEHEZ B IEITS BB T O E—
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avATa—LEREL, 20 BRE#KEL -, RELEERSAOFELIENE, 2
2007 P FY)LEBEETERD RGN (Bull et al., 1985%),

3) TR (248, EHES)
BERSIA-29D007E 2 FILORERNAME L LTHRT 58D EFHE
FTHREHICTHFAS oenf-FHEB (TPA FOE— a4 L) I2BLVT, O SENCAR <5
ADBEAIZ 800 mg/kg FEDAITAIME. 24 AMEHF L#HR. EEOEEXSIZE
SEhirm ot Bull et al., 19859, |

4) ¥R (EARE, 1=x—2a %R

BORSEhD/0O07 = UL EROERA = I—-4—ELTERT S
BENEHMT 2LHICTHAS o EhEHABRICENT, O SENCAR ¥ HRIZ, o007
RS FULEE6E. 280, S5 50 mg/kg FE. BOBE L, CORBROERTS
RE— 3 LHISIE. TPA £, 2), 3) ICBVCHALEEROER =T~ 3>
HERLEALIO FI—LITR->STRERS L, TOHER. EROBRBERELEOHRE IS
m, FiZ, EEARETLIETORMOFTREGRL BB oG >F- Bulletal.,
1985%),

5) 5wk (WAEE, 1=ST—2 3 R

Sprague-Dawley 5 b (i) BUf Fischer 344 5w b (M) (=¥vOn7E =Y
N (2.0 mol/kg) FA=T—4—& LTEKIESSR, r-6TP ORBERBFL LR
PARRET>T-. TOHER. 22807 F)ILOAM =T —3 3 ERIEERD

st -7 (Herren-Freund & Pereira, 1986'),

. EREEE% O
1. International Agency for Research on Cancer (IARC)
T—73: & MIHTERBAKICOOTHETEA0 (JARC 199178, 1999'%),
vona7e b= UL, ERBMICSHT SR ONFESAEDIRAH HH.
b FCHT SRBAEOIRETFT+ITHS.

10
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2. Joint Expert Committee on Food Additives (JECFA) Monographs and Evaluaticns

FHEELL

3. WHO BRBKAKEEHA KSA > E3ER (20039

WHO BREKKEH A KS A2 (82 ) (1996 %) Tik, o007 F=FJLE bk
U FYYVICHBE LRI NS SIC L S RESHRROSRCETE GSnith et al,
1989%). TDI # 15 pg/kg RE/R (WHO 1996%) LE%E L1=, LJb\iL,, US EPA (2002a%)
BCORBE. FUHTYYSEADSSETE F 2 h U LOREBHE CRFBHOY
BEHEEL, BEShEBRNORROFUOBEF TS €5 & EREORBRIEEM
RLTLS (Christ et al, 1996%), LS BATEBTEAOEME LR, WHO BREIK
HA ESA> (F34) T, RE 2RO D REOLEL>TVRRESMRBRL,
HABOSIOOTFH F= b Y AOBEEEERITREL TSN, 90 BRIOHE
Ik ZHES Y FOEAFESIEMD LOAEL: 8 mg/kg 4&E (Hayes et al, 1886%) [c&-3
L\'an'-:l:‘: L7=TDI {E 2.7 pe/keg BRE/BAREZATILVS (US EPA, 20022""), ST RERE
FMIE, 3000 MRV BRI, THDSE, BERUESZICOVTERLELER 10, HBRH
MINENC &Ik SR 3. LOAEL #EA LS LTk B FH 3. RUT—FIR—AFTRIC
& BHM 10 BRI iz, FREERSA—1—5 v FLTOBRoH, 3 20EM (&
2. BRERUVTF—ER—ZFE) 10 £ 2 00FY (GHRRRU AL #£8) 28bt

=3 (REFI10DFELAR) £2ZOWE LT AEASLTL S,

(&%)
LOAEL ZRILVE7 TO—FIT& Y BRI A F5 1 B 20 pg/lL GRBMBE) &5,

oI MHBICEEHAKNSOFSE 200 L. (KE60 kg, 1 HiEKEZ2 Vv FLEREL
f=o FRINETHERMARENED, COHS KA VEREEETHD.

4. KEREKRMT US EPA)

EPA/IRIS T, {tEMEOFMZ. DI (CHET2E0U 77 LR F—X (EORD)
ELTEEERSAEORBERBETILLELIC. £ 5—FT. #XABEICOLT, 8
AESFICONTOMBEREL, DEICH LT, BORBICE D YR (ZOVTOHEERE
BEELTOG,

il
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(1) Integrated Risk Information System ([RIS)
FRbEL L
(2) EMRAM
REEPAR. o0a7k b= bYNE TL—TFDELTHETLIORBETH
U, 345, 1986 D EPA A FS A VIR SE=ERAY XM TIE Te FRAA
ABEE LTRSETELLY) L&EmL TS (EPA2002a2), 1999 SED EPA H A F
SAVORZZ TR NAAT7E M FYLITOVTOT—2IE, £ FOREBADTEE
HZ2FMT SICEFRTRTHIEBRTIONRBETH DL LTLS (EPA 2002a%),

5. BARICHTZKEREORTOBOTE (FEHMBE 2003

1996 FO o072 F= YLD TDI : 15 ug/kg KE/B (WHO1996%, 2000%2) (.,
FUBTYY OB EROAREEORSC L B RESERER (Snith ot al, 19897 (=
ESNTULA, REEPA (20022 £, FUATYYLEADFUETE R YLD
REMEEE L, SO CRREBORRY FLEELE S EREYBEOHEERIC
EoTRENS (Christ et al, 19962) T&MB, Smith &OFRIEEEEAIEL & )

WLt '

#>T. BEREEOEHOEMRBRE LTIE. v M0 % AMEORSHRE (Hayes
et al, 1986%) MBBTHBEBEZ DI, HHD CD 5w F= 0,833, 65ne/ke HE/H
ORETY AN, BHEOHRE LR, KERD L H AP OEN, KOBSRS
LD 3ng/ke HE/BUETEH SR, Sng/ke HB/BRTIHBNFREROMME
I EMOANED SR THY . NOAEL (% Sng/ke HE/R L EX DM B,

Sy b 90 EME (Hayes et al, 1986°) TOWMIFRWEZ DML S
NOAEL :8mg/kg A E/BICH L T, £&UF £ LT 1000 (EfEx - EEL4 - 10, FHREER
BRICEBET: 10) £FALT, I i 8ug/kg KE/H & Shi=, & Liz,

HBEERMTHH L LY. D ~ORMKAOEEEE 0% L. HE 5S0kg D AS
1B 2L G ERET B e FHBER 0. Odng/L L HESN D, BEBEORMAMLICET
3F—HR—ZXHEEATNEDT. COREEEEENTHS, & Lz,

12
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V. BARELETE

WHO SR KEH A K54 > (H 3R BAEOKBRENRE L OBOFESISH &,
LHMBIHIERRELETEET o .

b b~ OREFEICEDAT— itk < SHEICHR L F—2 . ERBYHBRE LT,
SHBHRG (5 v k. TOR), EHSHRE (5v M), £H - RESERR (5v b,
TYR). AESERR. ROAMRER (S b TIR) $THE, FRBICH 5 NOAEL
Ex%%4ITELT,

1. BEHEORME
(1) HEEORES

1) BEtRR

IF>EEICH T B0 D, lE. Ty FOBET 339 mg/keg, ET 330me/ke, TV ADH
T 270 mg/ke. MET 279 mg/kg ThH-o 1=,

2) SRR

 BEBATAFTEAMEAS. 5v k0 LOAL . 90 BEOBRHENES TR AL

HRTFEROBMETY FRAV FE LT, 8 ne/kg E/BEHHTES,

3) £R - RESHAR

BN ATAFTRAARA S, Sy kO NALL (£, $iE6~18 AEOBSTHRLAL
AREEiaL, RIVEQEM, DiE - HLE - BREBBRZICE T 3HHOEMNE
EIVFERAPELT, 15mg/kg FE/BEHHTES, v 2AONOAEL (%, 5 BM®
WHEORS T BTREBBEICRELNA S his o1 50 mg/ke thE/B LHHTE B,
4) MiEHE. BNARRE

HRRATAFARSMANS, D007 o YLK, in vitro OBEESEHER
BT ONA RS SRER & Ames BT L HAREABOATL AN REURERBICHE
LTRHEESHTLEL, /7 vivo CORIBEUESBRTEHER (300391 1) T
BHOREABOATLA, BORSICLZTIRDEHBRTRHELOERSESA
Tlvb,

ENRAEICEL T, REEATATURLZARICENT, RERSARABRISRBEEIAT
DEDLEDD. Sk - TOROBRREBRICENT, RAAEEETIRRLBENT
WL, Fio, IARC Tl T—T 3 (E MIHT 2RAAMITDDTHETELLY)
LHFERT LB,

i3
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BEDSEMS, BEAICENTE. SESEEETTEEVEOOBNAKIZET
 BHREF—EMRBD. BRIEEMRRNSAME (zenotoxic carcinogen) &HMFT 3
REML LN, '

(2) ARRGEHE

WHO 55 3 BETI4.90 BRIEORSRARICH T AR EROAELEMERLHRML T
»FRA 2 FELT, LOAEL % Sme/ke RE/RA E LTINS,

. EXEOKEEERE LOROEIZH L TIE. HH ORBORRL . HER
D mE AP OEMERLBBMET Y FRA D FELT.CALORENEORSHEL
RO 3Bng/ke KE/BUETRH SN Z LMD, Smeg/ke hE/B % NOAEL & LT3 (F
& TH3 Hayes et al, 1986° % 8mg/kg thE/B % NOAEL & LTLM3.),

WHO 5% 3 IROFEBO LY. FROBHEZOMMERS WAL PRIV bEL.
LOAEL % 8mg/ke thBE/H & T B,

H. £R - RESHRRE. Sv b (Long-Evans) EBUM= FUBTY U DITEML
2oa07E = FULDORE (RE) SORSICKIRBRTHY . WHO REKKESH
AFSA4Y (E20) OHAFSCME (D) ORBEENLEDTHE, LHLER
5. CORBIZDLTHE. KE EPA (200222) A kU HTY Y UHADF AT b= b
UL DREEHRCESHEOREFERL B SN -BHDOREORBOBREL
LSEPTLEBEORBREENTRL TS, EVSERATERTELVEHHLE
(Christ et al, 1996%) C&. KEEXEDRELOBOFMHEVTLRAKOEHTS
DRBEFHEEOEVEOEHB LTSS LMD, DI ORBET B LITELTHL
L3 Lt

(3) 1Dl ME&E
1) LOAEL 8 mg/kg AE/H
(8 5 v FERAV= 0 BRMOEORSHEBRICE T 5 FELCHEHFEROEM
2) THERFHEHLE LT 3000
(BZE. BEEsL : 10, EHHE 10,
NOAEL [Z3f Ly LOAEL {# /™ : 3)
3) BEEERALT. DI IE, 2.7 ueg/ke #RE/H 7
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(43)" JmuyEb=pi

SENOAEL [Z3E UM LOAEL 5/ :TDI BB 4B E L =5 v + 90 BEHE OB 550 LOAEL
DIy RRAY FTHIERTFEEOMMIL, 8 mg/ke HE/BBREBICHNT. &#
Y, HITWEBOEZECHAS LMD, NOAEL [Z5R LY LOAEL & $s L. TRERFESIE

3 t er:o

2. RBRER

Soun7h b= FDLORBG. ERMBRICLDFERDE LTTH S,

TR 16 FAREFRARIEREERELCLRAARICSTSIP /0P = L0
KEADBRERR (£ 5) &, BKISBOT, TRTKEEOKEEERRE (0. 04mg/L)
@ 10%LLT (238/238 #1/R) THot=. —FH. BKIZHVLTIE. BERHMEIE. KEEEE
BED 100888 (2/1,167 #E) Thot=H. XML KETEHAEED 105U TF

(1,138/1, 167 #15) TH o=, |

KEZKEEEREED 105TH5RE 0.004 ng/L DKEHEE 53. k" @AM 1 HHk
Yol ERLEBE. | Bh-YRKE tke OFREZ. 0. 15u/ke RE/HEEZ LN B,
COfEIX, DI 2.7 pe/kg hB/BHD 189D 1 THS,

V. £&&H
W4 osoaF7E =R

WE—HERE 2.7 we/ke E/8
(BB Sv FEAL- 90 BFORORSEER (Hayes et al, 1986°) ICEHI1+H5FE
AR T E R O i
LOAEL 8 mg/ke #6E/R
FHeREH 3000

ERFREORK-FHI0FE, N£, 2EARRERATRE —RBE - REFEHREAK.
2000 ££, 2001 ££, 2002 £ (FRL104E, 11 F, 1250 3 » FOFHEE)
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@3)Y Jenyeb=pyn

sHOOF7E M= MY in vitro BiE=tE (IARC 1999 *&5)

= RBR e RHRRE 55
KHRE P37 S0S 18 (+) — {LeCurieux et al. 1995"™
TAEXSH N . |Bull et al.1985°,
TA100, TA1535, TA98 BAMERER Le Curieux et al. 1995"°
TA100 No data + Simmon et al. 1977
335 HASRE®RR No data| — | Simmon et al. 1977
g:{;ﬂ:ﬂ:——x}mza— R B ESHm + (+) |Bull et al..19859
b 1 2 sS3EEREAR DNA S5 M7 No data | (+4) |Daniel et al. 1986
— B, S+ BE. () BUOBH
F&2 DoogFtE b= bUL in viveo BIEEE (JARC 1999 )
HABR miE BE &
FA4AY 3731 T REHRRM Le Curieux et al.1995™
LR LRV D VTN HHLHEBRRRAEZR Valencia et al. 1985™
CD~-1 = 7 R BRbHikE 2EERE (b)) — |Bull et al.1985°

— &, 4+ B

£3 WHOFICLBDyoa7E = FY LDV RS

ik, NOAEL LOAEL THERFZRH DI
(mg/kg £ EE/R) (pg/kg HE/H)
WHO/DWGL 3000
g3 vk () 090 B 8 g)(aﬁé ;;%‘é“‘
BORE5EER — x3 (M) 27
HRFERERORMN b yr kit S
(Hayes et al, 19865) FEEL., BERMI-
3000
IKIEK Zw bk () @90 R 1000
(mp R Y 8 — g )(ﬁ%) x ﬁtgégg 8
EXFREEOHEM *x10_OEHs
- (Hayes et al, 1986% 3)56"":'“”L'
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F4 BHHBICHIT S NOAEL F

(43)¥" yenTEb=pn

1]

B - o IToFRA2b NOAEL LOAEL =
FiftE - mg/kg HE/B mg/kg thE/H
B/ B
=l Sw bk 148H ALT 140 (¥ 90)  ALP 1% | 45 (A) 90
(D CD MR | BEEOERS | 0 CEE0. 40
10 BARFEEOMM (& 12 (WE 3 B
12—, ¥ 23-)
2| Sv bk 90 AR RrEoEM (M 80 33 Hayes (A} £, 38
CD HEkE | s&REN®ES | 65). ALP L& (i 33—, AHFESDIHE
20 RE 65), thEHMIH hniZ 8ma/kg &
(ki 33—, itk 65) B/BTH, #
HWICEHET
T &R,
KEEERA
L OB o SEiE
DIRHL
HAFEROEM (i SWE IR WHO # SRR
33—, Kf8-) AR
El S w k| EEG~ISE | SERBMEHORK D, |15A WE 2R 25 WHO 2 kD
(D] (Long-Eva | BPIEOERE | BROBELUKEDOR Fic3.)
ns) : A (45), HEE®ERZ, FUAIFYY
WURFE o, O M)
% - KL - BRER
BEEIZBTA2FBO
#m (25-)
@ <R 5 M TR REICHZ W | 50
BREORS | FEEELL.
i ENENRE & W - RESHRR
ATEE W WHO £FA : WG
®5 KEEFEEERTRESFEELRNAET (BXK-HK) TORHRKREY
. BEBIcHTIERSTE (LB:% F&:mg/l)
10%# | 20%#8 | 0% | 40%38 | SO%IE | GO%AZ | 70%kB | 80%&R | 00%&
F ) 3 w52 10%:L | A A B B b} B B iR A 100%
x| 7 e [ s | T | 20851 30K5L | 40%LL | 50NL | 60KLL | T0%LL | BOKEL | 90KEL | 1008 | iEA
FAK " T F F ¥ T ¥ T T | BF
Y| ~ ~ 1 ~ ~ ~ ~ ~ ~ ~ ~ [ 0.041
0.004 | 0.008 | 0.012 | 0.016 | 0.020 | 0,024 | 0.028 | 0.032 | 0.036 | 0.040 | ~
&t 238 | 238 o0 0 0 0 0 ol ol -of o] o
E 5t 4 106 | 106 0 0 0 0 0 0 0 0 0 0
BK | #4L 8Bk 23 23 0 0 0 0 0 0 0 0 0 0
#FK 107 | 107 0 0 0 0 0 0 0 0 0 0
W6 0t 2 2 0 0 0 0 0 0 0 0 0 0
A 167 1138 19| - 3 2 0f 0 1 -2} o -0 2
F|AAK 412 | 386 12 2 0 0 0 1 ] 0 0 1
A | AL WBA| 126 18 1 0 0 0 0 2 0 0 1
BTA 608 | 604 0 2 ] 0 0 0 0 0 0
Ot 21 20 1 0 0 0 0 0 0 0 o "o
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(43)7" JunFEp=bly

AT EEPTHEALEBEIZODLWTERIZES 51

FI-UF7E/RS2RT725—E, FVEE0BELEVEENS VRT

—+

W.AP FLAYIFRT7E—E

AST 7xﬁsﬁ%ﬁ7s/b5yx7:5—ﬁ,ﬁ»asyﬁt##uﬁ&bay
AFEF—H

AUC Mo ZEY R — B TEH

BUN mERFEZE

BMDL,, 10%DEEIHT IR FI—2FE0 BREETRIE

CHL F oA ——XNLR Y —BiBEHEE

CHO Fr4 =Z—XNLR 2 —BRE AR

Coax BEl (8) hiRE

m

j—
ALT

CPK DLFFUI+RTHFF—E

CYP L hroBLP450

GSH. TNeF+y

vY=GTP  y—TNEIN S DARTFLE—F
Hb AFESOE Y (i)

Ht AT+ Y bk

G  EREGERE

1Dy EHEER

IDH  ELEBUkREER
LOAEL B/t

LOEL B/MEAS

NOH  FgAmMBmEER
MCHC  SEH9FmEBRm e ERE
MOV TR

MLA RIA) 74+ —<HER

NCAEL mENS

NOEL E(ERR

0T  AA=ZFUALAILIFSVRTrS5S—H

Tip2 SHESHEH

TBIL gEYLEY

DI WE—BERE

TG FUTYEY R

T B 0 (37) AR B FIE R
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(W FREHKICRSEEMEOERRREZZETE

1. £ O &L WO K U)

o7 k= kFJL

2. EBREPYE~0OFE
(1) 2=ENEE @GOy

vk

(2) EM=EER

- v b (90 BRL. &O1/E)

(3) &) - RESFMSER

Sy b (HHE6~18 HB. 8NE5)

< oA (5B, £08&%5)

(4) BIGEHE - FHAMHER
 jn vitroSER DNA BSIEEER L Ames SERTIBIE L LA BRIFLOATLVLGN, REHKRE
' HBRICBL TEREEhTLEL,
-in vivoE8 BB (avwPadnn) CBHOBREAEONTLIS, BOEEICk
BYIRIMGERTIIEEOERA I TS,
- RS AZRBRARES A TUOENEDD, Sk - THORORERRIZENT, BIFAKE
BT HBRITFESATIVEL,
P EDT EMS, BERICBLTIE, EEEHEFEETERNE00. BAAKICET S+
HT—2H8EW=8, BInSIERSAE LY HIRBUIEL,

3. DI OFE
(1) LOAEL 8 mg/ke f%/H

(8L Swv FERLVZ 90 BEOEOR/SFEE (Haves et al,

FESnHn

(i) 330mg/ke RE. () 330mg/kg K&
» IR () 270mg/kg RE. (M) 279mg/kg RE

LOAEL : Smg/ke /B EXFFEEDHEMN)

(43)" Jueyti=pin

NOAEL : 15mg/kg hE/B CEREIERE. TRINED
¥, (DI - HIEE - SBRAERESRRE BT SR OENEF)

NOAEL : 50mg/kg (K E/H (FEFEEEPRSICREEL)

1986%) (<&l HHELAE

- (2) THEEEM 3000 (2. BE. 28R - & 10, NOAEL IHELy LOAEL fEf* - 3)

(3) I

2.7 pg/kg HE/H

XD BEORRRE LT=5 v 90 BEHECHESEERO LOAEL O FRA > FTHHHERATE
SO, Sng/ke HE/RIESFHICHELT, B 11% B IThEBOEETHDH LMD, NOAEL

LOAEL 8 mg/kg &REE/A
(Hayes et al, 1986

EWEERE L 3000)

[SGREUVLOAEL ST L, TRERFSIL3 & L=, .
4. 5 (EEEHESOFE)
HRPNERSC, NOAEL THERFEH I -
EAED | v~ B 90 BRI, BOFS5HE | 1000
KEEE | EEIHRESDER (. EfE. BlER . £10 8
REL | NOAEL 8 mg/ke 6E/B ng/kg KE/H
(2003) | (Hayes et al, 1986%
WHO Zw b Rk, 90 B, BOK5E | 3000
EIK | B (FBE. BE & 10, SR ER 3, 2.7
| (2003) | BEGAENIHREROEM LOAEL : 3, ¥—H~_—ZAFRE: 10, | pe/kg E/H

IARC (1991, 1999)

T—T3 : € MoRd 2R Ao CHECE L

US EPA2002) Z)IL—7TD : £ Mg RS AT ONVTHETELGL
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ARBRHKIZERIEENEORERBEFZESE (7007 = FYNL)
BT 5ER - HROBESERICDONT ,

1. EEHE TER19&5281H~FER1953828
2. BHAE Av83—2v b, 2790 R, #HE
3. REKR HEMMPIC. HER - FHROBHIESYEFEATL R,



