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HRMEKIZR D LENE OB RSB
R 1, 4-SA %4>

1. YHEENEORE |
1. EREE (RS 2003
B D 1L 4DFEYY
CAS No. : 123-91-1
BFE O, | |
SFE ;88 o

2. WISt (EESEE 2003)
WEMER . BENERS0H5. BREOHE

=R - 11.8
#E (°C) . 101
HE k=)  : 1.03
KAQEBE . KEHT R

KFT 87 —NDEFRHE (log Pow) : —0.42
HSE (kPa (200)) : 4.1

3. Xf=58& (BE4H5E%E 2003")
BARL LI~ OOTE VREHE LORRCERE LB EM, KYAFL TS
LYRFAF o REERHBRVLORBIATFIOMETRICELTREL, HHGL
DORBPFHME LTHEELTLS, : |

4. BITHAE (EE58% 2003)
(1) ESORHES
KEEAEME (mg/L) : 0.05
RBEAEE (g/) : B L
TOMELE me/L) : KB OHERUHE DL 0. 005

¥ B EEMER M —F (1CSCES 0041),




(12) 14-Sf$i

| BMERSMES  FERAFELS 100
(2) HABEOKELLBEREHA K51 i
WHO (mg/L)- :0.05 (& 3R
BV mg/L) L
USEPA (mg/L) : &L

I. BHCETIHENMR
L. RRBERUKH
(1) Bix _
L ATHFY Ui BRORUBAERTERICRIRES 5, HO Sprague-Dawley 5J k
TlE.: 1,000 mg/kg ETOLOARET. 95%;121.1:13‘5%‘![:.%75\531 UirEht (Young ét al.
1978, 50 ppml(180 mg/m) TO6HAORARRIZHENT, £ FCRIEFRRIAZD
Eﬁb\59bfﬁ%ﬁt&ﬁéntﬁﬁﬁﬂm%tU@WUﬁﬁ%m,5vF?ﬁ‘ﬂﬁ
mg/kg {KE‘ B b TIE, 5. 4me/ke RETH % (Young et al. 1977, Young et al. 19789,
1L4&-T4FF Ok FORENSORYAKZETEF— 2 EBEATORULHK, £k
BAOBRMICS TR 24 BHOKBERHIC &Y 1, 4D 420 IE < HWRS
f= (Marzulli et al. 19819, £ FOEREERME in vitro DRBRTIE, BEZEHOBE
HEHRO L NBEREEBL. FUERHOBAMR 0. WTHok, OBRR. 1,4
SHAFYYOBMERMICE YBBTESEEX 5N (ECETOC 19839,

(2) #% |
D T FORERBRESHEBNS. 1,4 S G, Fi. S, 0. b
BBRUBEREITAEL. BRICBTIRO0 2 BESETOMRIER &, HETHEL
(nmoles/g we£ weight):. . ,[iiilﬂ%%‘@&sbf:o HEFOEXRSFLOHEEE. FRY
B, SIS A1 B EABOBS S U L AECENC LARBEAL (oo ot al. 199767,
MHzBE&éEEﬁM%%ﬁ%(%W}%?&#6,tboﬁﬁﬁmmmﬁﬁsﬁ¢$
FEKPOERED 1,4-O4FH VICERNICRRSAES Y FEREETIZROELY
EOC EAEMS AL, PBK EFLEBNTS v oK L TE I RS
Kin=29. 4 mg/L .&Ut Vmax=13. 7‘ ng/kg FE/hr TH-1=, & H:i’-]‘?‘éﬁ&(d:, Km=3.0 mg/L -



(12) 1,4-2FF4>

BT Vmax=6. 35 mg/ke 5B /hr ThH-F= (Reitz et al. 19907,

(3) L& .

B E BB EBAAMME. f-E FOFOT b LHE (M) Th5. B
WHBCHBENIAORBME LTS, 1,4-U4542-24>. f-t FOXLT 4
YTFERTFATER DIFLITYA—I 22 BB C0, A%% % (ATSDR 2004, DeRosa
et al. 1996%, WHO 2005'%),

(4) Bt
RELD 1, 4-SH 542 1E, ROESDIH#EhD (DeRosa ot al. 1996°)

Young 5145 v MoHH S 1, 4-SA 44> OEMBEARRICKEY 50 L EF L,
D SDZ v Rz 10, .100, 1,000 mg/kg @ G ‘Gﬁiﬂ‘f%‘éﬁ%ﬁ L 1, 4-OF 028 0%
5T 5L ROICEEAEERO 5 SREMAS T TN, 98,74, 85.52, T5. 1%, RS
1, 4-SF XY ELT, TR, 0.43, 4,69, 25. 254 = hutz, FrhaDBER (1
~2%) BUBRED W, 2~ &, BRI YEESEN ok, 3 BT 10mg/ke DIE
REOHIRARS TIE MM 50 14D £ O REERNTH Y LABMIE 1155
MTHot, ERELHEREOMT. MEAVERNLOY U7 U RBERASE RS
Bivotoiedh, MRGHEE YD LARBEBRLTNBEEZ DN, Young Bl 5
w M3 1, 4-S7 54 R B 100 /il BLEDIE L~ )L CREIET S & %
LTLv% (Young et al. 1978%), '

H D Sprague-Dawley 5 k1= 50 ppm & 1.-4—")#‘#‘9‘&"& 6 Eﬁﬁﬂ&l&?ﬁ‘% L. B&
%99%75‘ HEAA & LTHERNE W (Young et al. 1978%), b MMZHULT. 50 ppm D 1,4-2
ARG E 6 RMBRARE LR THOMEN DO 1, 4-T4 549 2 OE#EFBIE 59 5
T ots, HEAN DRL ML 2.7 BRITH Y BRY UF 5 2RI 121 /S Thot.
L4SHX YU OBRI Y75 RIE0.340L/9THY . KR#MHYUFSURITTE/HT
Bz, 50 pom DRAISHH SEERBOMLHBRREE. £ FESy MoBLTRKTS
Y, ThFh 10 pg/ml, 7.3 pg/mL GJ'I/&;JVG‘EBOT:O 50 ppm T 1 A 8D EBERADKE
REELI2U—PLELD S, 1 4UF 59248 BHORARTR-TES 2REY




(12) I 44+

FISHBRLALC SRS (Young et al. 19779,

2. EhDEE

(1) Atpe

14O FY U AOBERE RA) [C&5 2 AORTASBESA TG, TP
& LCHIMER %, MERDEOFEMETE. 3 LV DEHE, T8, BEAZD b ht.
[ BICHBBEOMMERET 5 LN TE R Mo, 5 1 BITHE. (EREL 208~650
mm®L$9T#ﬁytiﬂE§§énrbt(%m@etm.w%%r

RS VT 47125 2 EHMOBAREHR (4SRE  200-300 ppm: % 15 53R, 1, 600
* ppm: 1043BA. 5,500 pom: 15D ISHLT, B, 8. WRISHH D EERMAE RS -
LCR& bt DeRosa et al. 19969, 14U %4> (50 ppm) O 6 BEOBRARE
TH—EHohHE R, EEOROHEEOHTHY. BHXE., DEE. FRELER
. MBRE. RREICHVTHEEBHShLM o1 (Young et al. 1977, DeRosa et
al. 1996%, |

(2) BNsE ’ - ' J _ _

HEERZEEN0.02~48 mg_/ﬁ:" (0. 006~13.3 ppm) @D 1,4-CFFY Iz, £ 25 £/
tbtU%Eéhtﬁ%%(m%)tour®:$—hﬂ%ﬁﬁ§ﬁiﬁﬁiﬁtﬁﬁb
tmﬁﬁﬁitm%tmu%matﬁatqé%mﬁ%%caur\x%Uyﬁﬁcawl
BREKREE. NEREEBELTEMLTO Mo, Ek, 8 RICMEFFVRT S
F— (AST. ALT. 7-GTP) OEEAED ST, LAL. Thiess blk. —hdDEkiE
| BHEHAREIC & DTIREMEAH S LRI LT (Thiess et al. 1976™),

T%Uﬁw?#ﬁZMEBUT~Q%~mmﬂﬁ[%ﬁt&éﬁﬁjwt¢v##ﬂy
=, BiE1 5 AP 51520 ERIChE> TEBShEREIR— F (165 8) HESThh
to RAILEZREHMITHIE (FFYRAMOBMASHESE & LERTRER) LR
BoiEhok (Bufﬂer et al. 197819,

TUR—IICETHEBRTERRL. FAEREITHS 19,000 A= ODWWTERESH



i

(12) 1 4-SFEv

foo 1, 4-DAFHUEMY RS LROBIERBTIEL, FAAOEEILEEEL (SPIRS
.standardized propqrtional incidence ratio=164) AREEICEN ., 7ILa—)LEROD ’
BELEDI. COMMERIT 5T LETREM LA, 1, 4T E 4 N OLEY
HEORERBRURZVHCRREICHET 2R/BETHOATLEL (Hansen 19939,

3. ERBUE~OLE

(1) 3B

‘DeRosa HDEFRICL B L., 0O LD, fEIF, T v FT5,400~7,300 ng/ke hE, THR
T 5,900 mg/kg KRE. ENEY FT3, 300~4,000 mg/kg RE, FH3T 2, 000 me/ke &
ET#HS (DeRosa et al. 19969, 2BEMDBA Lo ML, 5 hT46 g/, THRT 3T
g/n' &% (RTECS 2000M), *4-FI=d5(F DA LDy M1 7, 600 me/kg HhET oo 1=#x.
33WmmgﬁifiﬁéhﬁmﬂﬂvjFkbmfﬁﬂ%wﬁﬁ%ﬂdﬁbbﬂ&ba
tu¥ﬁ§%(7jb RIABAEY b UYF, AR) LB SBERMETOE
BREREE., PREAZERON (BES) RUEEDOE. . BORETHLLHES
ATLB (DeRosa et al. 1996°).

(2) EHEEHE

1) 5y @ER. kRS

F344 5w K (ﬂﬁﬁ%ﬁ 10 E) 12350451, 4—971'#"1'./(1 100.3, 330, 10, 000, 30, 000,
90,000 ppm) 0> 2 ERERKIE S BREET o1, MEHEE 41 10,000 ppn ATSORBHIC L 2
L H1, 010, BE 1, 040 me/ke W/ EB) Bl b OB- SR L RASOMIEAAS. 30,000
ppm B TR O /DER OO FAEER MDD O ZREY, BROELRESD
KERZE. ROEREEABO SN, S50, BRISHNT, 1,100pm L EQRT
FREVCERCANSEHERBO DML BRC 19009,

ATSDR Tk, NOAEL %, SRBEWR b S MBRADRIEAIZ R S% ., 1 : 370 me/ke 5/ . #f -
400 me/ke thE/B (SBRChIEE : 3,330 ppn BICHEL) & L (ATSDR 20049,

2) Swyb (67EM. SKES5)
5w b CREE-ERTBA B O (S8 51, 4-24 %42 (50, 000 ppm:5% by volume.
WHOSRBE(= & B & 7, 230 me/ke thE/ BAE ) 67 BRI R 5B 515 > 1. FET-H(3/6)




(12) 1 4-S4F4>

BRObh, EEORREVEROSE EMEES) L3Hohl (Faitley et al,
193416) S

3) Sv b (18R, fukids)

DSk GEREAT SHH5 14455 0, 10, 1,000 ne/ke HE/R) ©
11 ERK R SEIRIZ BT, AEMIOREERENREET %, 1,000ne/ke BE
/Eﬁtﬁurﬁmmmﬂiimﬁmﬁaﬁﬁﬁﬁ(m§¢®ﬁoﬁﬁﬁwﬁwﬁﬁﬁ§
5 FF DNA S ROEBHHM) ABH D0z, UL, 10 me/ke BE/BRIZEOTHES
hoOFRRIEESD phigmotz (Stott et \al.- 1981, |

4) Syt (13:@M. 8Bkizs)

FM4§VF(ﬁﬁ%ﬁHOEH:$H6L$9T$ﬁ&(Mm1ﬁ%\¢wm1mmm
25,000 ppm) O 13 EMBRASSBERE T o7, HEEDRERIZ. 1,600 ppm ATSOR 851
& B & 150, U 200 me/ke HRE/BHEL) LLEOE TSR R EBOBIEKORKE
H L. 4,000 ppm BLE BT BB L FAEIMIEAD % DRMATD Shte, T
ﬂﬁl:}sm’c NERDEORTMREESS. o 1,600 ppm UL EOER D 10, 000 ppm
LEDO#HTEDLAT- (IBRC 1990%), -

ATSDR T, 2 ERDHER & FHIS. SR EERORBRITETE, NOAEL i
60 mg/ke ﬂ@/ H. B : 100 me/ke E/A ("itsﬁq:':ﬁl# 640 ppm BFIZHAZ) & L7z (ATSDR
20049,

5) YA (2@M. trkits) .

Orj:BDF, @9 R (BEREGE 10 IB) 2803 1, 4-D4 %9 (1,100, 3,330, 10,000,
30,000, 90,000 pum) @ 2 ERBKRSREES o=, BEEEEHIS 30,000 pon (ATSIR
MIEIC LB L. H 2,550, - 3,230 me/ke ﬁ:ﬁ/amg) BT, FRONEDDED
FHERERARS Shfe (JBRC 1990, # 1,380 mg/ke thE/H. # 1,780 ma/kg tkE/
H (GBI - 10, 000 ppm B %) [CHULTik. HEAREEIS Shirm o F (ATSR
2004 , | |

6) TR (67 HMH. ks



(12} 1 4-ZFFH>

RVR(RE-HATHAHOE) 2B D1, 424 242 (50,000 ppm: 5% by volume,
HHO #EIC & 5 & 9, 812 me/ke KB/ BHEL) @ 67 ERIRUKISHRE G o, BHEH
RECHVT, EROFREVERORE (ERZHS) #@Hohs (Fairleyetal.

1934'6)

| 7) TR (138, K%L

Cri:BDF, ¥ 7 A (MiESE 10 T) l:a*sHé 1,4~ 74 %42 (6401, 600. 4, 000. 10, 000,
25,000 ppm) O 13 AREOKIE SHEE T oo, REE L HAEOBIBRAED 4, 000 ppm
SO, #ED 1,600 ppn (ATSOR BEI= & 5 & 410 me/ke E/BHY) B EQRICHSD
b, BRI 51T 3/ DO IS A LD 4, 000 pon M EQBTRH Shi
(JBRC 1990'5) - A

ATSDR i, NOAEL ZHDREX ERMBOBEX(ESE, 170me/ke KE/H (HE
thisf : 640 pom BEICAEZ) & Lo (ATSDR 20049), |

(3) BAHLHR
1) Sk (716 AM=2 8, fkis)

Sherman 5 v Ij (MR OGO ITHiT3 1,/4—*‘)71'2\1“)'3/ (0. 0.01. 0.1, 1.0% (114
~198 BEDFHEME (L, #:0. 9.6, 94, 1,015 mg/ke K E/H. 0, 19.0, 148, 1,599
mg/ke RE/BY) D 716 AMOBKESHBH Thhiz, 1.0 HESETE, KB
B, AR, WKBOETABOSNE, FEESSHRETE. 0.1 HESLEOR
TRMEE R R CFFHAR O T & BIEAED Sh iz, Kociba 5% NOAEL %4 :9. 6 me/ke
HE/B. 19 mg/kg KE/B & L= (Kociba et al. 1974%),

2) Sy b (104:8M=2 4R, SkiEs5)

F344/Durj 5 b (BEBESEE B0 IE) I2851 3 1, -S4 (200, 1, 000, 5, 000 pom,
ATSOR 1= £ B &, B : 16,81, 398 me/ke /B, #E : 21, 103, 5T4me/ke (K5E/R)
@ 104 EEORKESHBRET o1, BED 1,000 pon B EORT. FRIZS T 2BHR
OEMABH SN, Fio, HHEO 5000 ppn BICFEEREROEMAZD SN
(Yamazaki et al.199419) |

WHO Tk, COFRBRICEHTS 200 ppm (L. 16~21 mg/ke RE/BIzHHET 3 & L,fCL\% .




(12) 1454+

(WHO 2005'9)

3) Sy b Q&M BAESD |
Wistar S b (BHE IS SHHS 1,4TF%42 (0. 4ng/L: WHO BB &5 &
105 me/kg 4K/ BH%) 0 2EM (1 B 7HE. B50) RARBHRBENok, FEE
BELWIREIC B T2 ME RRISEE L WEXEH b it (Torkelson et al.
197429,

4) THR (104 BR=2 £/, HkE5)

Cr j:BDF, TR (HEHEEBE 50 T) (3515 1, 4- %4> (0. 5002, 000, 8; 000 ppin,

| ATSOR $ABIC 5B &, K66, 251, 768 me/ke SAE/H. KE:TT. 323, 1,066 me/ke E/
B) @ 104 ERMKE S HIRET 7. HEHEG 2. 000ppn BLEDH T HIE L RO
CIEKAR, 8,000 ppm BT, SEREROFEM, SEIFREEOMBRSBH b, Sh
SOFMRIE, 1,&-SFEHUITk ZELEER Sht, FRTIE. #0 8,000 pon Bz
EHREORMAH B, 5y FTRESNBUROBMEED SALM T, I
EALPIIRE TIE, BEHEO 2,000 ppm L EOET. AST. ALT. LDH, ALP OEMAESH S
hiz. Efe, SEOBEALE®D 8,000 ppm 3., SEXOHIERHBERD 2, 000 ppm L E
ORIZER SN, ChiziE o TRECTEZO LEOBEOAEREORIEAOHEA
- @Hhtz (JBRC 199021, '

(4) - BEZMHE
1) Sv b (3E6~15 5. BHEORS)

SDSw ik (. HE1B~20M) 155 1,4-UFFH2 (0.25, 0.5, 1.0 ﬁL/kgﬁ
B/A ; EFLIEWHO BEC & B & 258,516, 1,033 me/ke B/ HIEL,) OIEIR 6~
158 (W0 Tlk. ER5~14H HTFRZE=IEEID) &LTH3) ORMENHESH
BETok, REMHTOERROETENS &5 HBRHBEAR, 1.0 nl/ke HKE/A
RICBVTERENE, BREPEFRER. 53V EEERERX OEMRREORLER
b1 B AEBEERD SRk 1A, 1.0 nl/kg KE/BRICENT, BROKER
&&Uﬁ%ﬁﬁ@%iti&ﬁﬁ%ﬂ&)%hﬁ (Giavini et al. 19852,

HHO Tk, 4:FE- B NOAEL %, BEHNOERERD CHRORERDRUR

10



(12) 1 4-ZFFF2
EEICHETNT, 516 me/kg FE/B & L (WHO 2005%),
(5) BEir=tER

1, 4-OFF4 > OREBERBROBRER 1. H2ITRT (ATSR 20049,
1) in vitroE

L4-UF%H ok, RBEFHICOFEIZEST. KBS (Fscherichia coli) K-12

uvrB/recA (TE LT DNA 8 #7ERHT (Hel Imér & Bolcsfoldi 19928, L ERSHE

(Salmonella typhimurium) (Stott et al. 19817, Haworth et al. 1983*, Khudoley et |

al. 1987%) F1IEL51T8Y T9R Y L/ B4ERS (HoGregor et al. 1991%) ZMLVERER
[CEWTERREERSEMN 0Tz FY A Z—XNLRE~—CHO #IAISH VT, 1, 4-DF
FYUERBEERERRELEN o B REE O EEE T CHELA N RTROE
WirEm%Es|EE L (Galloway et al. 19879), =*i-. 1, -7 34 23 BALB/ 3T3
¥ AMBOBEERERES T L AEE SN (Sheu ot al. 19882), |

Morita & Hayashi =& %1, &~ 4 L DREBEERT= in vitro DR (HILE
ASHERVEERERAZERR, TR U ABRMERWET YR Y Y T+—7 tk
BB 7o 4 Z— XN AR Z—CHO I E R = R0 RS, MR 5 SR,
MERED (3. BETHo% Morita & Hayashi 1996%),

2) in vivoHE 7

L avYavATEAVEREREBTIL FESRRREROFRILRD D Akh
St4% (Yoon et al. 1985%). MBFABH LCRBERERES bt (Mufioz &
Barnett 2002°"), -
2,550 FFz(44,200mg/ke D1, 4-DAF FHED T v M2 ERAES LERB T,

FFREICRRICET L TONA SHEIARoH bhiz, L L, 840mg/ke LT OBRETCIHE
ﬁﬂsﬁ%iﬁﬂ&ﬁéhf;b\?t (Kitchin & Brown 1990%), 1,000 mg/kg @ 1,4-TF %+
YO T Y FAOBERHEORETE, FI VA DT LELLOBEILH & bR
Aotz (Stott et al. 1981'), Fischer3dd 5 o bA® 1, 4-TAFH > 1,000 mg/kg @
BESORSHEC, KO 14545420 1 BMIThl 3 RKESRETH. FAIH
B DNA EEOBREIFDH oSG, o1 (Goldsworthy et al. 1991%), Ft=. 1%D 1,4~
CHEXHESAMBRER 1, 4-CF X Y% 1,000me/ke THESNIRS LE-SRBICH

Ik




(12) [ 4-ZF+4%>

BTH.5 Y FORERMETO M BEORRIERSD & 1t 4o 1= (Gol dsworthy et al.
199133) o Uno &1 Fischer 344 5w b~ 1, 4~ x4 2,000 mg/ke 0)%@*"[1& :
| STHEROEE I SROEREES BABH S EHE LTLBAR (Uno et al.
199434 HLQ'JI»—-jLJ:Z)%(D&CDBT%'C‘ ABREEEFEZDLICLY. 1,424
FY L OHH A SHOBRORM ST EOBENBHS Mivagawa ot al. 1999%),
| BHOPMZERICOVNT, 3 2OWRSBEETATIND B C5TBL/6 BUCBA =R
L1, 42 FY 2 ELThEN 3,600 me/ke. 1,800 me/kg BEFOHZE LERBRICH T
IR THoF (Tiwel| & Ashby 1994%), > BOO3F, TR &LV BB C LIRS
 BHROE DA (MoFee et al. 19947), MERED CSTBL/6 THRIZ 1, 4-S 542
EREAE 5,000 ng/kg THEORS LELHBRTHBISAABIET L. O BALB/c T
212 5,000ng/ke ERORS LEBHBIEN L THBETH o, ThEDRRNS, T
ADBHOMERBRIZE T HERHE. REFROLTREATRIAL Mirkova
1994%), | | |

forita & Hayashi 1% 1, 4- U %4~ DREBHE in viro =B THEHLTINE,
T R ORI E B U MEERBRTIBRE AR 3,000 mg/ke 12451 T BT 8o 7215,
THROFERERNMERBTH 2,000 ng/kg BLET, BHTHo -, Horita &
Hayashi 3. = OBBRRSEIERERED A H=X L (Bl FEREEOME) (CL54

DTHDS LRI TS Morita & Hayash[ 1998%),

ATSDR (&, Boh TWHIERIE, 1&9##&/@Ehﬂﬁ€%otu&um %Lﬁ
2t & L’C%EED:&Ea&%E'G&;%-C&%%P& LTLvS, &L TL3 (ATSDR 2004%), -

(6) BHAIERE

EENBORDSAMERER

1) Swb (716 BE=2 £, HKE5) | |

Sherman 5w b (SR 60 T) 1255 1.4—*‘)1"#"&':/ (0. 0.01, 0.1, 1.0% (114 |
~198E!§(D:Fﬁ]ﬁﬂl§|i 9.6, 94, 1,015 mg/ke FE/A. ﬂﬁ19 0. 148, 1,599 mg/ke
hE/H]) O 716 BREUKESRRET o7z, 1.0 WIS H%ﬂﬂﬂ)ﬁfk‘\bﬂ_mﬂﬁﬂﬁﬁﬁi
PRELENAVBEREI I, Kociba (&, FATAMED NOAEL %, # 94mg/ke ‘PFE/ H.
B 148 ne/kg I/BLE L= (Kooiba et al. 1974%),

12



(12) 1, 4-24FH>

2) Sy b (104:BR=2 M. #OkES5)
F344/DuCri 5 v b (BEREEHE 50 ) 1285005 1. 4- DA %42 (0, 200, 1,000, 5, 000
pom) O 104 BRI B S HBET > =, FEMIEBOREEAN L1 B, ERE.
AR, BRERCALT. B 0/50, 2/50, 4/50, 24/50, H : 1/50. 0/50. 6/50, 38/50),
SBi. BREROBECSTE. FARALLHENL (HE~bEEER. i & % (=
0/50. WREE ; - 14/50, #E:10/50) . BEhEE (). HFEEIE (). LB
BREE (). REES RUZLERERIE () HIBML 7= (Yamazaki etal. 1994"),
WHO G, FFHERSEESID NOAEL [ 200 ppm (16~21 mg/ke thE/B) ., TATOES<H
37 LOAEL (£1,000 ppm (81~103 me/kg #&/H) & L= (HHO 2005%),

3) Sw bk (110EM=#2 %M. #kis)

Osborne-Mendel 5+  (RERESFE 35 (L) 1285175 1, 4-DA 4> (80, 240,530 mg/ke
E/H, M : 0, 350, 640 ng/ke KE/R) O 110 ERIROKBEHBES o=, BEET
ERARADRER, BRI SLTARIZEMUT GE:0/33, 12/33. 16/34, 8 - 0/34,
10/35.8/35) o IS B VT B BATE QR REO A BRMAR & 8 5 h = (0/31.
10/33. 11/32) (NGI 1978%),

4) TR (90 M. HKiES)

B6CSF; T 9 R (BEHESEE 50 MT) 128043 1, 4S54 (3 : 0. 720, 830 me/ke 4
H/E. 0, 380, 860ne/ke HKE/E) 0 90 BB SRR ok, MEEL SIo.
FRICHRE LTRSS £ (A O RAERAMEN Lt (k- 8/49. 19/50, 28/47. B -
0/50, 21/48. 35/37) (NG| 1978%), | |

5) ¥ IR (104 BE=2 FH. SKigE)

Crj:BDF1 ¥R (HEREEEE 50 IC) (<8504 5 1, 4742 (0, 500, 2, 000, 8, 000 ppm)
O 104 BEMSAKBEERAR LT o . FHBSAORESET, EORRERL., HORSH
LTIZHT, ABIHEM LT (- 15/50, 20/50, 23/50. 36/50; H : 0/50. 6/50. 30/50.
45/50), Fi. H0D 8,000 ppm BI=H\T, BEAHE @A 1§14 51, #0 8, 000ppn
23l 1 Y %&@Hﬁiﬁﬁnﬁf 1R’ 5= (Yamazaki et al. 199419, |

13




(12) 1 4-SFFH>

WHO Tld., S OB CIAIFRIRIES O NOAEL [33R 8 B¢ . T R TOEEIcRd 3 LOAEL
% 500 ppm (66~77 mg/ke hE/H) & L1z (WHO 2005), ¥

ZOMD RN AR

6) TR GEM. EOES)

AMITIR (1B 1I~16E) (28151, 4-S4%H> (BAS 24,000 mg/kg) D
(8 3ER GASE) ORORSZETL. 4BAET, MESHER T, HESORERD
HEMEERSH B hizhof- (Stoner et al. 1986%),, |

7) XHA (8ER. BERMNES)
MITOR (MEER1I~16 D) (THEH3 1,4-SF %4> (BRAE 4,800, 12,000,
24,000 mg/kg, T - FEAK) @ 8EM GE3E) OEERARSESD. 24 BRET,
O BRI % S 1212, 000 mg/ke BEDHTRHEBOREROHETHMMED & h i,
RO 2 B (4,800, 24,000 ng/ke HE/B) RUBOLMER L. MEHOREE
OEMIZEH SNGEM ot (Stoner et al. 1986%), '

- 8) THR (8:EM. BHRNES)

MITHR (EEH M) 25051, 4O %4> (400, 1,000, 2, 000me/ke. &
i £EAER ©8AM GE3E) BERARSHBRET 7. 2 000 ng/ks BT,
it Y ORESBAHRCHM UL (AT Dby 0.28, HRER: ¥
& 1=Y 0.97) (Maronpot et al. 1986, ‘

9) Svk Q&EM. RARD) |

Wistar 5 F (BEESE 96IE) [SHH5 1, 4-DF%9> (0.4 mg/L ; WHO METI= &
B& 105me/ke /B O 240 (1 B 7M., 85 B) BARERBRET 1,
FRCERUEORDBECLERE RAAROERLEEERD SNEM ok
(Torkelson et al. 1974%%),

10) THR @BOLE. A=ST—3 5 VR
SENCAR ®9 X () 28D 1,4 PHFH o OEEENAIZHT A= T— 7

14



L (12)1 4—9’2"4%;

ERERHTSLEOORBET o1, A=Y T—8—L LT 1,000 mg/ke @ 1,4~
‘ Yo E280&5 LT:_%, 1pg @ 12-0-7 F‘?i‘"ﬁ/ff Jb?d’)b?ﬁ_—Jb—w—?tv_‘-—
 (TPA) %B3E. 20 8Ich Y REISH% Ui, HBBICE, 1, 4-SF5520R
HYILF & b ERS L, HEREHELT, RNOLBEORERREO LREED
SN, FRBEETTE 1, 4S54 L CRRRAAITHT 34 =0 T—0 3 48
RABLT EARERS Gull et al. 19869, -

M Sy k (#M. BORS. FOE—S 3 AR

D5y b (AR S~ ) (805 1, &I %4 OFRAAICHT 5 TOE—
3 U ERERHT BLOORRET ok, RRSAEER ((Z0I—22) T3
EOHICHO 2./ 30BAMBRETVSIFLZ FAYT S (DEN. 30mg/ke (H—EE))
| ERABRSONMEETL. TO5 BEAD. 1 & U4 Y 100 £l 1, 000 ne/ke
ORE CEE: EEAERH ©1H 1E. 858, TAMChE YRMEDERS L,
FREE. DN O =2 T—2a Y BOATIE 1.3/en TH-=DIZH LT, SHE

D1, 4-OF Y5 0BBETE A T/ on TN L7z, FrOEIUIRRE 7% DENA OO =

VI avEEshAhofing, 1, 4—52"#"5‘/$1‘£0) 100 FE1=id 1, 000 mg/kg ﬁEE
*/Elh'a'-ﬁ‘('!é: RRIIFRShGH o1 (Lundberg et al. 1987%),

12) 2R (398, #EEE, TOE— 3 VER)

50 pg DL AFNAVAT U bSHEY -(D_MBA) Ik BERE. SwissWebster 7R
(B4, W5E) ORI 4TS ORBREER BN UHTH QT4 b
VEEEEIE, 59BIchi=Y 0.2 nl FoOBM LIS S A, RSO, BRTOES
DEAEM L King et al. 1973%),

. EIRRHEI % O FF

.“ International Agency for'Research on Cancer (lARC)

HN—~T B £ b L TRNAMOTEERS S,

14T £V, ERMBICHT 5 +ABRSAEDEINBIHR, £ M

SRBAEOIHLUIF+5THS (JARC 1999%),

15




(72) 1 4&2FFH2

2. Joint Expert Committee on Food Additives (JECFA) Monographs and Evaluations
FEELL | -

3. WHO BOHACKET A4 K542 8345 (HHO 2005) |

A4S E4UIE, BESAEEEAEORMEIRRI ST, (o WE-FHEY
SEQESESIER L, F BRABERELES Y FCRBEOEE. LRicHT
BEGLHES e, MESHEENES THRENCRO SN, H0EET3ah—
Fﬂ%ﬁﬁﬁhtx6%t$@tﬁ@%b%ﬂﬁ#otﬁ~Hﬁ&wﬁﬁﬁﬁmﬁﬁtﬁ_
ORBFRTRESAL, LA L Y TUBHDE . RBET— KR LTS b,
CRIEE FORSAMFEO DTS THS,

LA R U CEBUORESIEN H A TRIAS S C EAREEN TS, KNE
FELMNBALBBICEROBEERRT 210, FRAVRIEHETT B 08T
CUFRFSEFUNERENS, BEBREOBLIMISONTHILERR, Sy
F DK SREBN 518 ssm:_s%.m%‘/u (NG 1976%) B (RIS (Yanazaki ot al. 1994°%)
DF—h5, CREWHEESL LT 105 OEERSARE Y R ISHET SREKROR
BE& LT, 88 RUL54 pg/L AEMNI-, |

— . L ASA R U REREICSNTE Mo LBESHE AW L RRT D L.
h4F?%/EQE&LTN®7jD—?EmU6;t%f%6°#%ﬁ&l/&$4z
F’&?‘é?ﬁc‘:@”%l&~ Sy FOEHHBKHEER (Kociba et al. 1974'®) 75\l15?5'rl57h.1": NOAEL
©#% 9. 6 n/ke 46/ BICTRRERRY 100 (AZRUERS) £BA$5C L&y, D
L LT 96 pe/ke RE/BARD N, BHATY FRA S FEEEETSE. Sy ko
EHfkis 5 HER (Yama.zaki et al. 1994'%) M 51§ 5= NOAEL '6‘&16, 16 mg/ke {RE/
IS RHEEEMH 1000 (EERUCEFZISHL 100, BEEEESASALICH L 10) 288
THIEICTKY, TD[ &L'C‘H;‘: ug/kg-ﬁi/ﬁb‘*b%hf:; |

(&%)
RBALI FRA D b EREE L't.':k&) LREENED T [ 10%DESEFEHL. BF -
DEEHAKRDORESL L T8 pe/L KEHEThI=,
54 & 48 pg/l E WS ERLI-{EA2 DOREZ T IO—Fh LBl , HEMEL = 50
ug/L 531, -S4 Y o OBUEHA FSAUETHIEEZ SN D (WHO 2005™),

16



(12) 1,423+

4. KERREET (US_EPA) |
Integrated Risk Information System (iRIS) (I.S. EPA 1990%)

EPA/IRIS Tl&, LEMHEOHME. 10! [SHETZE0Y T7 LR F—R (BARMD)

ELTHRERRENAKOBERERET L LI, 35—FT. ZBALREBITONT, &
b%'riﬁﬁl:ob\‘ca)ﬁiﬁ’éi%ﬁt L. BEITH LT, ﬁn%ﬁi:;ﬁ% JRIIZDNT O
FERHELTL D, |
(1) #RRMD
TEEL

(2) BMAM

KE EPA (X, EEEOS v FTORBRARUIRSA., TIRCOFMMNA, TILE
v FCOEBIAOBRETTHARIICE Y, 1, 4TFF4 2 ETN—T B2 (E bz
¥ L TESAOTREMEHE L : probable human carcinogen) ICHEELl =,
BORBICLIURY | |

EPAIZ 1, 4-CA XY UIC R BBMNAICIFEEATVEREL., EEERSIZHS T8
RHAURYERBETL @UILFRAF—SEFL) Lk YR LE, TOR. EPA
[& Osborne-Mendel 5 v FERWL 1, 4-CF XY OMKESRRCETILFNEST
—5 (NCI- 1978%) [SESNT, 844 YRS OERMEEES o5, TOBE. 3
BIZHE ke H1=Y 1ng OFETEEIHE YEOEE LB ORECEE L TH

ARELBYRY (RBOEMERES : Oral Slop Factor, BLVAD BWEERRTET) & -

TLAx102 &g ots,

COBESE, RAKES Toke. 1 BORKES 2L LEELT. KEALZ v U
Y (SBIEE LB Y 1 STRBKEEECDE YERT 5 & SORMIMA YY)
EBULEEDS, 31x107 £55, $h. COEEDE, BRLEEEL—ZOYR
HURLERBMIKEOREE LT 5 L TROLS 45,

- BOESHES (Oral Slope Factor) : 1.1x 102 mg/ke BE/H
o EMAKAZY YRS 31107 e/l

- YR LA &S krh e
YR LA RE
10 (1/10, 000) ' 300 pg/L
10% (1/100, 000) 30 pg/L
10¢ (1/1, 000, 000) 3 ug/l

17
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(12) 1, 44442

5. BAERHTZKELEORE LOBOFE (B35 8% 2003) |
14-SF 4 VITRBIEESLOTHE LARE S NEM 1A, ZOLEBILHEL
BHRETEROBSEWLMERT 5. IARCE, 1,4-CAEH 25 0—F 2B (F b

5L TR AEOTRINSS) ZHELTS (IARC 1999%),

kg F344/DuCrj 5w M2 1, 4~ F42% 200, 1,000, 5,000 ppm DR 104 3808
| HOKES LR, FERBEOREEE. SERSO 200 pon SLEA 5 REEERIZE
MUf, $f-. BERETIE, BECRE, CTAEE. URRENIE. SRmS. 2
IREDRE & HBRICH AL TV (Yamazaki et al. 1994%9), |

BOBESMLATEATENS, SRECOBSERRTSLLY. BBLELOY
TO—FIc & HFEEORELNELTHELFL AL, 5y FOFAREHOHMI=L
S BBINFRFI—UEFILICES 10° %04 YRS I 5T 5HKRE .
0.054mg/L L&tz LE=AoT. FHEMEIE. 0.05mg/l ABBTHSEEZ DS,
&L,

. BRREMEIE

HHO SRR B A 1 K5 1 & (380 BAEOKEHHERE L OB OFES K%,
LBMEICRSIERREPETMET 5. o |
SIS LT —4E £ FOREEEL LT, BERE. RAREHR. EBHN
HBE LT, RESHRG (5v b YYR ELEY b, SR, ENBERER 5y
b TR). RBERE (5 v b TOR). 5 - REBERE (5 v 1), BESE
BB, RAAMER (59 b TOR) $THE. SHRICHTS NAL SEE4ITRL
Tz

1. AEFHOFE
(1) AHEEOHER
1) Eb~OEE
(OF-8:3-2 2

18



(712) 1, 4-Z4F42

L 4-SH5Y U OBERE BRA) CEIRCHOBELNDY. TLBBELTH
B %, FERETE. DRMHE. B8 BEXEOOhE, KSUTF4PICLBE
HRARBFEICSNT, B, 5. BICHH SBERBARD Shte,

@ BpE | ..
1 4UFRYUIS, BEERShEARECONTOD R~ MR TIE. REICHE |
KUEBRERE £ EECAREO ST, HOBRIK— MFRICENTE, HA
(= & BT PIRHERHE & R B am o -, |

TUR—VICBHHHEBRECRMBICENT, Li-OHFHoERYERSERAT
(. FAA OB RER L AR BB Mo A%, 1, 4T 4 DD 22t &
OEARBRURBHMOERECHT SBRETLATLEL, ©

IARG-(1999%) (£, 1,4-DAFHLEFL—T B “E bogt LTRAASOTER
HBHEME" ISHAELTOEHN, £ T 2RMAROIIET+E LTINS,
IR LT S 5 R E RAAGOR 5 AR E TR T HRERAL,

2) ERBNE~OHE

@ AuHERS

REATAFARGMARNS, 1,4&-SAFH OO0 LDy &, 5y b T 5400~
7,300 mg/ke hE. X T 5 900 me/kg AE. EIEY MT 3, 300~4, 000 mg/keg &
B. O9¥T2000mg/ke hETHD. ETHARREDL, PRBZRONH (BES)
RUB. . BOBLETHS. |

@ EHIEEHR -

BEATATAREMRND. 5y b NOAEL &, 11 BRLKIES TE8 bhi-18%
RSN, FRAEZETY FRAY P L. 10 ng/ke $E/B L HHBTE B,
SORRITEVTE. 10mg/kg FE/BORIZENARA 1, 000 ﬁg/kg #FE/BTHY.
DA 100 ERE L NOAEL & LTRRBY BISEFBLULRBRTHD L4 LTz, &
'or,syrmnm&nn13ﬁﬁoﬁmﬁﬁﬁ%BnEE&@wL&WMQ&mx‘
FFERMERE T> FRA M & Uik 60 me/ks (hE/H LM TES, Y 9AD NOAEL
.13 BUOHAR S TH B AEE L FAROBIEXET S FAA > k& L. 170
mg/ke BE/BH LHIMTE S,

@ EHSEHHR

19




(12) 1 4-Z4F+#2

BHATAFTREGHARNS., Ty bo) NOAEL (. 2 EROMKBS TEONER
HELRRUFEMOEN S BREETY KA Y b e Lk 0. trig/ke hE/B LT
- EB.TIAD NOAEL 1£, 2 ERDRAK RS TR otz BRI E R OFIA,AST-
ALT-LDH-ALP 470, REXOBHAET Y Fq > b & L1z 66 mg/ke HE/H & 405
TED, -

@ 3 - BEBEAGS

ﬁﬁﬁ?l%ﬂ%@ﬂﬁbé‘mﬁLm~iﬁbwﬂﬁswwawﬁﬁ&ﬁﬁﬁﬁ
#BONEBHNEE BEERD). BRGNS, WEBLEBEETY RV b L
L. 5lbng/ke /A LHMTTE S, )

© BIEHHHE - HAA KR

BESMCEALT, BHATAFTRGARN D, 1, 4UFEH VI, FLALD
- HER TR TH oI, Morita & Hayashi 75"3"5:&?7“: in vitro® 5 HERBR in vivo
 D2HBO3B. in vin® 1HE (XRYROFERERLEIMER THBET
Bott, COBERGLEREBEO A XA L5E0THDS ERBBHTD
hTWB, 5w FEMULE VA SR, DNABERBRTIE., 1,000ng/ke BUF LML
DEEDHTH %, 1988 £0 EPA TlE. R ERETEANE LTOBA, Thild
[CHESH TV EESERRICBTIE, BEAZ L, Ef=. ATSIR (20048 T,
C BBRTOAERIE. 1, &-TF R UIGEEERE S > TLELD, ELHEL
CHEBOBRESEMETHEC EETRLTNS. & LTWS,

RAAMITEL T, BEATATTRGARL D, 5y b, YHROUWKRSHE
IZBVT, FERBERUAAOREEOEMARESA TS, F TIROR
BEARBEEVTE. BF - 5 - BROSAREIHLIOE—Y 3 VEARSHS &
DH/ERBHHMN. TIRDEOREEORBERNSAA =V T— 3 VERIZDLTIL,
BNEORERD S, 1, & DA EH L ORBAD A H KA, FRIZH > TUAEL
1o, RBBMTORRAE FAMETESAE S, HEFTERL, LiL. B
RICBLTE. Tv b - IHROWHMIC. HAGBEORHAEAEE ST
B, ERBUTORSARREEETIVENDS. T, IRCTE, 5 kT
BREORBTHADRENRB LR TNEC Eb b, ERBM-HT 3+HERN4
HOIEINBHE & Lo 1 4-SHFH 2T —F 2B (£ Mozt LTRHAEO TSR
#$%) £ LTABERTNG,
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(12) 14-2FF4>

UEDZEND, BHALBVTHE. 1,4-IFFYVLEDF v b - TIROEH
AAERS, BIBMICEEEEEN LSO LEER DREL,

BB S5y FORMAIET 5 NALL 13, 2 FRORKESHRLY . FAKRE
 EIVFRAYFELT, 16~21 nefke BEB/ALER SRS,

(2) BERGTHE |
KEEEORELOBROFEICS VTR, 1,4-SF 54Uk, 1 #REETHEY
WFRTF—VETLNERVWEREMNFEZRALTOLH, 1, 4&-OF3 9 UERRICS
WTE Mo LBESEELREVETIE, HA FSA VEQOEHRIC T SERALSC
LHTES, D BROENEGIBUEBOELHOE S LY. 5y MO 2 EHKKR
S (& 4:0) MOBONERETLE. FEMOTHRTERETY FRAY b
LT NOAEL 9.6 mg/kg AE/H LHIIFTEZ, LI L. CORRISHET D30T, 1974 &
HRTHY BTN L, Sherian v FEWSBLLETHDA TN &, THa
H10FNG, EHECSLORHENEDI D, 194 FIHRIATWAFRMUSY D24
BRI SHER (& 4 @)b%%%ntﬁﬁLaﬁéﬂfﬁ%m%IJFﬁ%/btL
T NOAEL 16 mg/ke B/ B 2B < FHEY L HIFTE S, |

¥, COBBRISBNT, BAREOIBOLEEL S b RARERESTRALBET.
1L4&-SH XY VIS PEFFHSBESNTE Y. WH Tlk. FFERIESO NOAEL % 16~
2Mme/ke HRE/BE LT, RFHEICHNTIL, BHRALEERLT, WE%%#[: 10
EMABTLET B, |

(3) Tl OFE |
1) NOAEL 16 mg/ke 6E/H |
GRHDS v FERAVE 2 EROBKESHRICSE T SR TORMR ORI U
BB
2) FHESEFEHRE LT, 1000
GEE. BHEE4 10, BEOBEEMT: 10) -
NEEQEBM : DI REORME LES v F 2 FRISOKEERIE. NOAEL DT > £74
 MSFESTHD T L. TOMh, ARRELENACEERES £ ORUERLE

2




(12) 14-SF44>

BONBIEND. RNAMEEE L TFRERKERALTNS, .
3) LLEEBALT, I &, 16 pe/ke hB/B

2. RERR
TR 16 FEAEMENS 5. 1,4 T4 F9 L OAEKORERRE (£5) 1. KIS
BT, BERHEEAEEKEEEBE ©0.05ng/L) © 1005E@ (3/1,215 HB2) ThHo
fo it KESHMEKERBED 104ELT (1, 204/1, 215 08) Thotleo —F. BKITENT
. BEREEEKEREED 00588 (3/5, 030 A) THorA, KESEKTEE
fED 10%LLF (5, 009/5, 039 #15) T, | _' -
KB 104CH 2B 0.005 ng/L DKEHE 53 gD AN 1 Bty 2L
EKLIBR, | BHiYHE ke OERED. 0.2 pe/ke hB/BEEZ D02, COBE
. TDI 16 pe/ke H28/E02 80 50 1 Th 5.

V. ¥&8
WES : 1,4-SF59y
WHE—EERE : 16 pe/ke hE/H
(B#) v FEREW: 2 EFﬁ@ﬁka?&%—ﬁfﬁ(Yamazaki et al. 1994 M) 1281+ 3
HFIE T OB R D0 B UFFIE S 18 |
NOAEL  : 16 mg/ke B/
FHERSE 1000

EREEOBR-TR 104, 114, LEEARFERTEE—RE - LRGEBTHELE.
2000 &£, 2001 ££, 2002 &£ (FERE104FE, 11£F, 1250 3 4 FEDEXEE)

g 22



F1. L4&THEYS  in vitro Einstt (ATSOR 2004%)

(12) 1, &4+

. &R
| BB% # 8 |[REEE | REEE BE
' B i A
YILEXRTHE ERERTR - - Haworth et al. 1983%,
TA98, TA100, TA1530,.TA1535, 7| - .| Stott et al. 1981",
A1537, TA1538 . Nestmann et al. 1984,

' Khudoley et al.1987%,

_ ‘ Morita & Hayashi 1998%
Photobacter ium phosphoreum | DNAIBEE NT - Kwan et al. 1990 ’
KiBB K-12 uvrB/recA | DNAfE#E - — |Hellmér & Bolesfoldi |

: ‘ o 19928 _ '
KBEE (WP2, WP2 uvrA) BIETFEARER | - - Morita & Hayashi 1998%
BER (D61M) RERSBRE | N — Zipmermann et al. 1985
TR B BIGTRERTR — - Morita & Hayashi 1998%
FxAZ—ANLRE—~CH | $:ERE — —
O—K1 #ifa mFadxe | - —
v FFHE DNAE:E - — Goldsworthy et al. 1991%
CHO—W-B1 #ife 2EHERE ' — - Galfloway et al. 19877

e SRS - + ‘
T2 A NEHIR MIZTFERER - -~ McGregor et al.1991%
BALB/3T34Ra RaR Hinik NT + Sheu et al.1988%
— B, B, S BOBE,. N:RBET '
#2. 1,4-TAXH>2  jn vivo BESH (ATSDR 2004%) :
HER B £ R EHE
(FEmg/ke) :
Ebh EEY R FAEERE = Thiess et al. 1976"
Sy b F4ana DNA#S 1S { —(1000ZF =% | Goldsworthy et al.
BDERokEE) | 1991
£ LR | DNMEE — (1000F %
ﬁ %D ERAKZE)

IUR FF&aRa YA +(2000~) | Morita & Hayashi 1998%

. A % — (3000)

Sy FFEER gw»#wﬂ:itliﬁ — (1000) Stott et al. 19817

Z v AR DNAiE & +—(2(gig) : %38?2”1]994 : prom
7 2 B Fi\¥:7 -%%%%tﬁ Tinwell & Ashby 1994%
< 2 A& # | (C57BL6) | /i + (5000) .

il (BALB/c) | /Mi& —(s000) | "irkova 1994

< IR B M FREM™ McFee et al. 19947
3P 30T (food) | B HURE — Yoon et al.1985%
2390 391 (food) | BMEAFHE + Mufioz and Barnett 2002°

—: E&%ﬁ\ =+ B%ﬁs‘

"DNA = deoxyribonucleic acid

MATSORZESRTIE. — (&%) & o TL B, ATSORCELEE &L Y. TR &L,
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(12) I 4&ZFF#2

£3-1 WHOICKD 1L, 4&-DHAFH 0TI FEICED Y RY il

WHO/DWGL %5 3 iR (BEEi% 540 L EE LB 0

| B . NOAEL  FREEFRY DI
. ‘ . (mg/kg 6 E/B) , {ue/kg K E/H)

kEHA Sy 02 ERBKBEERER 9.6 100 - 96

REELE. FlBOEEL | ©10(E) x 10(AE

ETE ' 8

(Kociba et al. 1974 ®) , - -

BHEA Sy 02 ERSKESRER 16 1000 16
FEEOEmM o 10(EE) x 10
(Yamazaki et al. 1994 19) ) x 10 GHBEHE
. BAAM

£ I-2 ETLINEEC K ZBERNSA Y XY OERIRM

| uRsLAL | BE /) | BE (u/ke KE/R)

WHO/DWG . (3 3 hR)

v bO 2 ERPKESERER | .
BREAA M ' 10° 88 " 3.0°

(NCI 1978 *%) '
v+ 2 FEHKIEEHER o ,
FriEZoiEm 107 54 . 1.8

(Yamazaki et al. 1994 '9) :

EPA/IRES 10 (1/10,000) § 300 . 9.08

Sy k02 ERKKBESHR 105 (1/100,000) 30 0,908

SR EEOEN :
(NCI 1978 3 10°° (1/1, 000, 000) 3 0. 091

TKE 7K

Fv b2 F£HEERAKBESE | 108 . 54 2 1°
FrfES OEm _ ‘ , '

(Yamazaki et al. 1994 1)

"HAKE 60kg. 1 HOHKEE 2L LEEL. SEKkI=Y FURY : 1L1x107 pg/L (L3
B% 1L H12Y g SUMEKZELECHEYIERT 5 L 2OBRRBAURY) | BOERE

¥:3.3x10%mg/kg RE/BEUHAEZEH, '

PRI, RISy FURY 1.9x107 pg/k, ROMSHRS - 5. 7% 10° /mg/ke E/AR

 UREEEH, | - | | |
CHLARE 50kg & L. FHKIC, BRBKI=w FURY : 1.9xT107 /pg/L. BOEFHES : 4.8x
10% /mg/kg RE/ARUAREEHE, '

.24



(12) 1 4-SF+4>

£4 BHBRIZIHTSNOAEL =
ﬁ e RERE I FRA b NOAEL LOAEL L
B - mg/keg RE/ | mg/ke fRE/
B/ R H - H
¥ 1. 10RGI5 | B, &, BICHF5H5E 200 ppm
SR WAR | HE (200ppm[15 SFAD) . :
=
(¥ =15 B DRR D FI3% (50ppm) 50 ppm
: RAZRE : ‘
Ll EHBERE RELHELLERE | HERES
24 BRARE HohT, 0. 006~
, 13.3 ppm
S FBE1 LA~ | BAICEDZEHIL, | 0.36~61
#204ER | EHEL B4R mg/m’
RARE ‘
% S5 b F344 | 28R BB ERMBOZIE | 3,330 ppm | 10,000 ppm | ATSDR G,
@ e 10 | BRAK A A (10, 000ppm-) . BT - B | =HE370(T) | =HE1, 010 H&o#m
, T & m & & B (T) BWEHEZo
(1, 100ppm-) l WTIkEE
27,
@ >wvh6 67 E73 R, F-BOFE (M | — 7,230 (W)
, ks EHEE) ' : :
@ Sy rSD | 1158 WHxFESEM, &K | 10wW) 1, 000 (W)
4 kiR 5 RFBERZE (1, 000) _ ‘
@ 5w~ F344 | 138 SR E @ADL | 640 ppm | 1,600 ppm.
MR 10 | KRS B (1, 600ppm-) . SRBR | =k 60(T) |=HE150(T)
BrE#EBROoBmBEX
(4, 000ppm-), ATHABREERR
(% 1, 600ppn-.
. #E 10, 000ppm-) - _
6] =2 A BDF1 | 2 58Pp8 FF4AMRBIERR (30, 000ppm) | 10,000 ppm | 30, 000 ppm
HERE 10 ks ' =i 1,380 |[=#£2,550 |
_ (T) (1) '
@ TIRE6 67 B F-BORE (BREH | — 9, 812 (W)
| grKkiRE %) )
@ <X BDFT | 138 JREXERMAREOZKE | 640 pom 1, 600 ppm
HERE 10 kRS A (& 4, 000ppm—, =f 170(T) | =t 410(T)
B 1, 600ppm-) . FF4ARaEE
. A5 (4, 000ppm-) )
K Ivk 2 4R FEEMIG], £FHE | #9.6(A) |4
@] Sherman ks TR, 015, #E1,590) . (M 19(A) fH 148
R 60 R#EELR. FREBOE
- BETE (i 94—, it 148-)
@ v 2 4ER8 FRIZHFZ2BHEH | 200 ppn 1,000 ppm
F344/DuCrj | kit s m (1,000ppm-) , BFg#R | =i 16 (W)
| R 50 KE B (5, 000ppm) | #E 21 (W)
@ syhk 2 £ERd REEETL ' 0.4 mg/L
Wistar BARSE : ' (A)
: (1 | 78R, =105(wW)
|35 A)
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il =9 24/ RER EFHEBOZE |
Cr j :BDF, ki s A.AST-ALT-LDH-ALP #4 | 500ppm 2, 000ppm’
50 . SEZORBA | =k 66, =k 251,
: - (R 2, 000ppm-) . ET7(T) | #323(T)
HEOnEHEDO M, -
REOE B X (#
, ' , 8, 000ppm)
HSy k8D Bk 6-15 B | BEHEHt (EBEHISR
@ i 18-20 BHEORS | D) BRRHEERDS, WE | 516(W) 1,033
_ _ BEBE (1, 033) :
B ElEtER £:RUSHSE & &£ - RESHAE
A EE W : WHO T :ATSDR  £H : WG

%5 KK (BK - HK) TORBERY
HEBHT DIEE SR (LB % TE - @/ml)

] : 100 | 20% | 30% | 40% | 50% | 60% | 70%
| wk g | 106 | B | 2R | e | ee | me | S8 | e
S 7| KIEE i 5 EUF | 20% | 30% | 40% | 50% | 60% | 70% | 80%

‘K 7 BF [ BF [T | BT |BTF|MF | MF
03 =TT =T = T=1T~1=

0.005 | 0.010 0,025 | 0,030

2R
gk | 3| 37 2 0 0 0 0 0 0 0 0 )
A, ‘ :
13
Bk SR 1B IR EY 0 0 0 0 0 0 0 0 0 0
wEk [ 522 513 4 0 1 0 1 0 ] 0 0 3
F0ih 17| 0 0 0 0 0 o o ] 0 0

Hig

822 | 918 2 2 0 0 0 0 0 0 o] 0
: Hh, | \ | '
i i 278 0 ] 0| - 0
.‘$JK Bk 278 0 0 0 0 | 0 ! 0
HTFAK. || 2.776 | 2,756 10 2 0 0 1 0 o 2 2 3
Foiib | 1,063 | 1,057 4 2 0 0 0 0 0 0 0 0
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1. BEbAORE
(1) %%

BERT (BA) 'L.J:éﬁEtﬁlJ?'é‘J O, HIEE. PR, OSHE. i |

B B,
(2) BiRe
- WODMDEERRATTHR TLDA, 1, 4—-37]‘#‘*5v§ﬁ&%75%1§0)% oMEEREER
Mg BEREFALY,

2. EREME~DEE
(1) 2NSHEE @Ol
Sy b 5,400~7,300 mg/kg AE., <R 5,900 mg/ke {AE.
EILEY b+ 3,300~4,000 me/kg HRE., HHE 2 000 mgske KE
- FUSERER. PISHEROME (BEE) R, B. . BORE,
(2) ISR
« T (13380, SKIR5) NOAEL emg/kg *E/8 (;E%ﬁ&t&ﬁﬂawmexﬁ%mﬂﬂﬂiﬂﬁ)
XA (133800, #kins) NOAEL 170 mg/ke AE/B (RS RMREOBIRL)
(3) RigEMER
- S Q4R Bukids) NOAEL : 0. ,6 me/kg HKE/ B (FREE B R URHEIADZEE & 135E)
. Fhid, QM. SUkiRS) NOAEL - 16 me/ke FE/B (FICHT 2:81E. FFES)
" NTIR (2 FHEOIUKIES) NOAEL : 66 me/kg (AE/R (SRR ERRAIRAOIZARK, AST-ALT
. LDH-ALP i, SEXOBEX)
(4) &£78 - SEEMNER
- Tv b (HR6~15 B, SBEHEORE) NOAEL : 516 mg/ke 4AE/H (B3stt (EEER
). BRGERY. BERED
(5) BEinEt - %ﬁ\&m
> /n vitro sREE
s, BE. #ﬁ%ﬂﬁ@tﬁbn;ﬁ%%&i FEEREEFRLEL,
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AP IUNTICBNTHES B EREFRIE Lish o1,
O ADFEaE R NERIZ BT, ‘ﬁ'ﬁ%‘&%ﬁw-’f*ﬁﬁ%éﬁ IEEEEN
a);lﬁ_XAl..oté-toe‘:én'tL\é
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LEb0ERELShiL,

3. DI og&E
(1) NOAEL 16 mg/kg f&E/B*"
‘ FRED 5 v MERUY= 2 EROBUKIEESSER (Yanazaki et al. 19942125145
FRTOBRROKN, FESOm : |
(2) FRERFER 1000, EGkE, SHEoETHEE . £10)
(3) ™I 16 pe/kekE/R
31 NOAEL: 9. 6 mg/ke K/ BIZDLVTiL, Xakht 1974 fﬁ%ﬁ‘ci’i)%ﬂiﬁ‘]ﬁb\gt Sherman
v H:L“J?LL‘E“C%*L'CL‘ZD;& BH 10 THBZEMD, f‘iﬁﬁk%’]‘ﬁfﬁfﬁ
ot .
¥ 2 TDI SRFEOEMLE LT=5 v b+ 2 ERIEUKEERIL. NOAEL DT> KARa I‘*iﬂﬁﬂﬁ%’fﬁ%
c &, oM, BRRFLEENACHEERE:S S ORESERIMEHONDZEMND, BHA
HEEE LT ERREEEALTWS,

4. 2% (EFHEEFOE

(1) TDI i<k B ROEHE
WHO % 3k (20057) GEfEEHZELEGVEER LIESOHE)

FRERST, NOARL, TRERFM DI
FEFEDA | S 2 FRISKISSHE 100
REELE. FHROEELEFE | B, B %10) 96
NOAEL 9.6 mg/ke tA&E/H -ne/ke FE/B
(Kociba et al. 197418) ‘
#HA | Sy b2 EREUKEEHR 1000
: FrEES OB (FEE. BEkE. E| 16
.| NOAEL. 16 me/ke /B REMRAS AN : & | ke KE/E
(Yamazaki et al. 1994'%) 10y
(2) EFISNEEIC L D EBRFENA Y RH OB BIETHE
RBERSC DRILAL | B B (ue/l)
EHEOKEEERBEL (2003)
Zw b 2 ERfokit SR : 107 - 54
FHEMEEOEn (Yamazaki et al. 1994%)
WO 3 iR (2005) |
T b 2FMUKESHER 10° 88

SELAOIEM (NGl 19768%)

S b2 ERitokB e

RGO (Yamazaki et al. 1994'%) 108 54
EPA/IRIS (1990) _ 107 300

T b 2 EREUKESEER 10° 30
| ERAEEOEN (Ol 1978Y) 10°¢ 3
(3) =Dih

- 1ARC(1999) : FI~T 2B (b MR L TRHAMEDTEEM S 5)
- EPA/IRIS(1990) : ¥—T B2 (E ML TRITADEREENELY
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