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<BBDREE>

200347 H 1 H JEAE G B RE X D IGEREIK R OB ook K
EITR D A& S S 3l (- > CEEEE ., R EE 0%

200347 H 18 H %3 RIRMmEZREES (EHEFHFEMN)

2007 47 H 3 H %5 GRS AL EEMHESAR Y —X v 7 7
_.7°

2007 £ 10 A 22 H %51 BULFWE - 15 98 B P A S 1 TR AR K =
2008 4 7 A 18 H 55 2 [BbFE - 15U E P R A ST AR K 2
2008 4 9 A 2 H %4 R TFWE - (EREEMES R ES

2008 4 9 A 25 H %255 MR WEZEEES (HE)

<BERLTEEZERTELE>

(2006 46 A 30 H ¥ T) (2006412 H 20 H £ T) (2006412 H 21 H/»5H)
SFHHEHE (ZEE) SFHMENE (ZEE) RE B (ZEE)
SRS (ZEERHE)  RE EZ (ZEERARHE) /DRET (ZEEREY)
/NRIE S IR E EE #
WAL ER A —IE
RS = Bk —1E VPR e
AIE— PR e U I
HE AE— AIE—

*:2007F 2 H 1 B0 G
** 2007 4 4 H 1 H)»
5

<BRLZREZERFEYE - LFVEEMREZERT—F T 0L—T

EMZELE>
(2007 43 H 31 HE T) (2007 49 H 30 H £ T)
1G9 E E A S 15 Y PR A
R IEh 2 IR
g (EER) g 1 BEE)
T AT T 5T
IR BAE ISR B EZ
Al BEE Al BEE
b5 E HEM AR b E E AR
KH i KH i
SRS IEfE (B RACER) Sh AN 4
JEEWE R SRS IEfE (ERACER)



<ERZREZERLFEVE -

(2007410 H 1 A2 %)
T 1 O(EBER)
SN IEST (EEACED)

B[ 7% =
g7 i
Ho o sk
(B 04 s %
[ PR 5
X HH
KHETFISE
B I 72
MRS
o TH IR ARG 2

FERMEFMREREMZERED>

lllE
NI %
W4 —
e RAET
s
TR
Hedr £

T A
KB E
RN
JEHEIA =
AT HEZ
7
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TERECEK OB EAELOEITR DLFE & LT R UB ORI 2SS
ITo7,

FHIC U 7= Bk i, ARk (v A, Ty b)), ffiarEERER (<
A, T v b)), BB OB AR (v R Ty b)), ke
(v R), HE - wAEFEERR (VA Zy ), BEoattiETh o,

R UNE, BB TSR R LT3 B CII B BRI 2 7R S 72 7208,
t b EETRIFFEMIRIC T 2 YRR EH R 2 I LB ClL. 1n vitro &
W in vivoilBROWT I B IEETH VY . B DI AN L CUTEEEED
RGN EEDIT,

RUB U OIERN AT AMAE— HEERE (TDD X, 7v MO~ T R
D AIMERK VU 2 REREE OV A /B 537 LOAELLS mg/kg A/ H #MBHLE L.,
FHEFARE 1,000 (FE# - (EA7£4 10, LOAEL %/ 10) Z#H L T 18 ug/kg &
H/HE o7,

FRANEZONTIL, 7 A 7 2O A GABRICB W T, FR2 23 AD
FAERBNMMN R ONTZ, —H, B MZBWT, T TRUB SRR S5
2, SN EMmE (& LTAML : AMEsirtAim) o U 27 OIS HRE
Id L EbliT, D% < ODWEREIZB T DEFMEND, B MO L TREPA
WEThDHZ ERMmbETWS, TARC TlEZ A —71I25E LTV 5D,

FROZ Enn, XU UE, BREESBEET 5 B S AR AWE T
BB, B DOWMATREFRFZ BT 5 AIET — Z IZEEDW TR AMEE 2
7o B —SOSRHlOFE R, YEWE DR N A=y h U A7 ((KHE 1kg H7- Y 1mg/
HOHARETAIEICHZ VR D882 L2, Z OFEFICEIR L THILFOAE U 53N
AU AZ) 1%2.5X102(mglkg (AE/H) & 7r o7z,

Pk, JERD AN RIE L L2840 TDI % 18 uglkg K&/ H , N AEE T
L LA N 2=y N A7 % 2.5X102/(mg/kg KE/H) L& E L=,



W

. MR R EOBE
. A&

AESREFE LToOYek, AR A, AREAl AREERYE (H4 HEES
W)
AR B =GR UTYEE AR A, AREAl. AHEE, A% =L
AL EIES BHEL AEGEKE (e y), GEME (R xFLy, 7=
J—=vy RYZZT)) & (anZig, ALvFy), B (24-D, 7
v U rpl) . mAL GEKE B (Y7 U ) BiRAl (TP m
o), BRI (PCP) . #ufxim (PCD), 2

WA =0k, B, IR O RIAAL MR, AL ik
ALY oM7L a— VEMR (B 1)

. —H&A

RUE

. AEF A

IUPAC
ma . NoBr
w4, : benzene

CAS No. : T1-43-2

AT

CeHs

u\

»F
78.1

il

- HEER

. YEEFHIER

WERROPEIR o B OWRIR

g C) . 55

e (C) 80.1

tkE (k=1): 0.88

IR~OFfRME - OKEfRE 1800mg/L (257C))



KA 57— it E (log Pow) : 2.13
KEE kPa (26.1°C)) :  13.3

8. WITRHHIE
(1) ERORFESE
AREHYEE (mg/L) :  0.01
BREEFLVEME (mg/L) : 0.01
ZDOMOFNE « FERIEE ORE L O E O REAE  0.001 mg/L
Sz e AEE (EEREEFHMNAEYE) 1 ppm
ST 2 R ATEIC BT, R U E 5% EEET 5 I AR
WTC, BOEENE L SN A A FEWEEIIREIN TV D,

(2) BENEZFEOKEEEBEEIHAS K514 U1E
WHO (mg/L) : 0.01 (%8 3 %)
EU (mg/L) : 0.001
U.S. EPA (mg/L) : 0.005 (Maximum Contaminant Level)
BRMNKKETA N7 A4 (B 2) @ a8 6X106 (ug/em3) A

I Z2HITHRLIMNEDEE
1. HHICEAT SRR

WHO #EWKAKES A K74 >, EPA/IRIS @V A . ATSDR OFM22H
077 A/, IARC D% /7 Z 7, WHO IPCS &%}, #MEicfEd 2 EAfs
AEN R 29 L7 (B 3~10),

(1) ARENRE
OWIR - 5%

RUB ., WMARBZELHHIT, 30~50% "W S5, BERTIL,
NP EROKGT D E 100% 03 HEE D DRI S D BRI X5 Ol
1%L T TH D, MINEND &, RUPATEBRIRICH DD S TRFIT KL T
Xblmb, BENRI DL, KNOR P U EE AR T 5, KR~
DELY AL, JEINGHERR T OB ARG ORI > (B 3),

@fHt - et

W S Te_ B O L ORI S, ERE e e R & CRIUREKZ &5
ZEDMHALMNIENTWDS, RUBATZDITE AERN, FITHIET OIRAE
BEAX I X —FPRICES>T T = /) — BT 5 (BT RO -
%)o 1 BOEEED 12~14% (FEBREW)TIL 50% £ T) OXEBUNRZEDE
FIRIZE Dt S LD, RIZITDT DO RZBILENHER S, 780 XA
b7 =/ —nb LTHt D (B 38),



R U ORBHBEEIZ OV TIEE K DIFFENMTHOILTE Y . REILD F FIF
LRI S D DM WL O OREHREE S R ST, LavL,
ZFNFENDOREW DML OFECES U CTIISRMEH O 51832\ (B 9,11),

RV OFERBEIT = ) =V Th D, FEOBR SR OERIZ X - T,
TRFAEEYDOR B A XY KRR T T = ) —ADERT D, 7=/ —b
DREFET NI a =R, HDHOIEHE & OIEER L 72> TRPIZHER S f,
INBRB U OFEERRFRREEEZEZ LN TS, 7=/ —LO—X, b
KX)o bhra—n ikt 5, RoEBro—HiE, XvUPrmREy
RERCBERL, 2arTT e RERTlrarilrs (B 11),

BUE, XUB NS LD EMREEOREFE-IL. 7=/ —be FrX
LarTuTe R EREIATa— v EOMABEERICERTD ESNTH5S (&

#i6),
Benzene
Oxepin
==
O} OH
i —
8] B EE— 9]
. 0 NFNFNF 0
1’450 1IE1 Fe / OH= OH
H NHCOCH
trans, trans = Muconaldehyde | :

| - rrans.arans - Muconic acid
S—C— (]_‘.—L.‘{Jo]l
Benzene GSH
epoxide @0 a = g

S-Phenylmercapturic acid
EPOXIDE HYDROLASE
l REARRANGEMENT

OH
Benzene
o dihydrodiol _
Phenol ©/ OH o-Benzoquinone

DIHYDRODIOL (8]

OH
EHY SENASE NQO1?
DEHYDROGENASE
S SO .;,
P450 1IE1 OH Q Q OH OH
@[Calechol Catechol
OH
Jo pumm— Sy
—i

= |
HO PEROXIDASES /

Hydroguinone AUTOXIDATION )
ll Hydroquinone

v
P450 -
0 0 OH /

| 4.4'-Diphenoquinone 4,4-Biphenol =
OH r — !
snzene tri NQO1 =
Benzene wiok p-Benzoquinone
HO 0Ol !

0O

|
OH

KRB ORERRE (5 (Source: Ross 2000))

(2) ZBBMF~OZE
O2EHEEHRER

NUB ORIV, BROEGIZEA~ T AET Y hO LDso i, 1~
10 glkg TH D, WART 2.8 K] TPD LCso1d 15~60 g/m3 TH D (S 3),

QHEAMFMHER



a. 17T EMESEEHHE (¥DRX)

B6C3F: ~ v A (R, #5858 10 PL) (28T 5B (0, 25, 50, 100,
200, 400, 600 mg/kg (AH/H ., AL : 22— /zw'/v) D17 GAb5 H) @
SRR O 5 BR 21T o 72, 17 M ORBRKE TS, MKFHIRE (£%5
BES D) Z2Ehid 5 & &b, FIR L, WEMEEFAOMRE ITo7-, £/, 0.
200. 600 mg/kg AE/AFGRECH O TIEL, B GRE5 VLA BNL 60 H
5% MIRFAORAE %2 Eiid 5 & & b, 5 L W ROmE 21T 7=,
BERETRD DN FHAT A2 E 1ITRT,

NP o RE L BET DT HIE TR0 o 72, 100 mg/kg KE/ H UL EO 5
T, MERED B &R E D3 i B D 4~10%i}ﬂw L7z, 400 mg/kg UL EDOFGHED
MEREIZ I T, IRERDS B AV ZER O H ATz, 200 £ 7213 600 mg/kg ® 60 HIH
DOFEFITIBN T, MERENTIUC S BB KOV 7 BRI 358 8 B 72 s
72, 120 HiZIZIL, 50 mglkg LA EDOEGREDOHE, 400 mg/kg uﬁm&“—@ﬁi
OMET, AERBAMERBD KOV o8Bk (p < 0.05) 23D 5N7= (400
mg/kg B EREOHETITY L SEKBDDOA) (BHE 12),

7ok, EPA i, 17 BFSRHIRE O &5 L72ET, MR 20 NOAEL
% 25 mglkg (7 H#A% : 18 mg/kg {KF/H) . LOAEL % 50 mg/kg (7 H
% - 36 mg/kg (AH/H) & LTW5, #ETIE, MiEFrIE2D NOAEL % 200
mg/kg (7 B : 143 mg/kg /AHE/H). LOAEL % 400 mg/kg (GH 7 H#t
% . 286 mg/kg (KE/H) & LTW5 (BR5B),

®1 IO EREZESEEHER

T B i

600 malkg AR/E | F R

400 mg/kg FRA/ADLE | PR o, U~ RO
100mg/kg TR/ A DL | ReRePRm [TARAT,

50 mg/kg AIVEDIL | FLIERE O ©  SBROBD |

95 mafke MK/ [ HMEFT L2 TR L

b. 17 EME SRR (Ty M)

F344 7 > & (HERE, &858 10 J0) (2B 5~ (0, 25, 50, 100,
200, 400, 600 mg/kg KE/H, B a—2 A A v) O 17HM GB5H) @
SRR DB 5RBR AT o 72, 17 B ORERIE TS, MiKFAIRE (K% 5
FESIL) Z3Mid 2 L& & bil, HIf L, WEMERFHIMA ITo 72, £72. 0.
200, 600 mg/kg RE/HFEGREZBW L, S&FGHE5 E2B0L 60 H F#
Gt PRI 2 =i 5 & &SIz, Hli L, B F & 217 - 7o,
BHREGHTRD DN mmHET A& 2 17T

RV L BT DRI e o 72, 200 mglkg DL EOFRERETIE
BERE 0D AR EL S A R A2 10% LA T lal > 72, 200 %7213 600 mgrkg @ 60 H
M OGN THEREZ A B e B BRI L OV o "Bk (p < 0.05) 238
HHIE, B5-120 HBIZ, 25 mgkg DL EOEGREOMET, A E 7 HIERE



D ROV L RERIBD YR B, 400 mglkg ORETITAE R U v BRI 38
&Nz, 600 mgkg HEE5HED 60 H &N 120 HRBEGRRCIE, MEREO fg b
D BHNE Y o ERAETE S 2BIZERD H 7z, 600 mglkg #GRED 120 H I
HREOME 5 Vi 4 JT, 5 PLrfh 3 PLIZIBWC, & Corbm (FiFh &) A3
ML= (B 12),

7235, EPA TIE, 17 BEE O FREIRE O 5-4% O iR FHIss B2 o T, HElS
BT % LOAEL % 25 mg/kg (7 H¥LE : 18 mg/kg (RE/H) ., HEZRIT S
LOAEL % 200 mg/kg (I 7 H¥A% : 143 mg/kg {K&EH/H) & L7z (B 5),

®2 Sv b 1T EREIESEEHER

e Vi3 i3
600 mg/kg A H/H [ U oo SEREE VS, S | BRI R U 2o RER
[N K578, M o0
200 mg/kg RFE/ALLE | FRmERD AMmERE N | &R
VBRI
25 mg/kg K&/ H mEERT AR L HIER K VY > BRI

c. 6 r AEIEZMENHER (Sv )

Wistar 7 v & (#ff, &#&58E 10 JB) (2BF 58 (0. 1. 10, 50,
100 mg/kg (RE/H, W AV —7) O 6 AM (5 H) sl n#s
AR 21T oo, BT, —HRIRRE, KHE, IBaREE, MK FIRE, muﬁz%t%
BREE, BRI OWTHIE - B2 L, ERRAOMRATI. M. O, PN,
lige, Wiige, SRR, AR, BEslCOWTITo e, BREGHET F.usb%mtf&ﬁfﬁﬁ
Z3 31T,

10 mg/kg R/ H HHHETHIMERBD 23O 0MZF8 0 i, 50mglkg K/
HLLEORGHETIE, RMERECD K OYE BRI 2358 B 472, 1mgl/kg K/
HEGRUIZBIT 0o T2 (R 13), E&ET — & M OWERHENT I TS ST
[AYVA4ANE 3: /- R:)N

Z OFRBR CHER SN i ~DR ¥ % NOAEL (3 1.0 (O 7 B #5
0.7 mg/kg {&&/H) . LOAEL |% 10mg/kg &&H/H GH 7 B4 : 7.1 mg/kg &
#H/H) Thol- (M 13,5),

£3 Jvk64s ARBESEEEHER

Bt i3
50 mg/kg A5/ H PRI BRI
10 mg/kg {KH/H UL | F 1 BRI
1 mg/kg (A H/H R RLZR L

QEMHFEABRR UFENA LR
a. 103 EMEiEEFEE ENAUEHESRER (vrbx)
B6C3F; ~ 7 A (MlE, KHHHE 60 JT) ([Z8B1F 5B (0. 25, 50,



100 mg/kg (AE/H ., A a—2 A4 0) @ 103 #E (B 5 H) om0
BGFER AT o7, KBGRETRD DN EmHT AR 4 1T,

MERE S &, HENEZ D120 TAEMFFEMET L, HERE TR T AR
(p < 0.05) ThHotz, MHEOEHAERCIIT S 103 B OKEIT, L
FERTHET 81%., MET 85% Th o7, HETIX, HIMEKOHE LB, & H
BT, &EBAME 3, 6. 9. 12, 15, 18 » Atklc, THER T, 5B 3.
6. 9. 12, 15, 18, 21 » ARIZED L=, KRR CIL. AImERE DO
DR ENT=DIE 6 KN 21 r At DHTHh-o7-, METIEL, AMERDED N
RO LNT=DIE 12 KN18 » ARTZIT Th o720, WTiucksnTh, &2%5
HTHETH-7-, 50 K} 100 mgkeg 58D 3, 6. 9. 12, 15, 18, 21
i HZIZ, HECHEZR U o ER 3588 H 7=, 25 mglkg BGREOIET
=) //\ﬂzoyﬁ LI INRRD LD 12 HRROATH -T2, MDY
A, 25 mglkg VL EOFHRET 12, 18 » AT, £72. 3 » A% D 100 mg/kg
WHRE, 15 » H# D 50 mg/kg % 5HET, A i‘foa U 2 SEREA 3R BT,
BHEE MO 0, 25, 50, 100 mg/kg B 5-HEDRE 0/49, 11/48, 10/50, 25/49
VC-C, ift 3/49. 14/45. 8/50, 13/49 PL TR H 7=, MUgE OB MAS 0, 25,
50, 100 mg/kg B GHEDHE 5/49, 9/48, 19/49, 24/47 LC. IHf 9/49, 10/45,
6/50. 14/49 /L CHEZE I NT-, MHZBWT, XU U BT X TTINERDOIR
RO OIARNE < (12/47, 39/44, 31/49., 29/48). TN 2 SDOf&E
2BV TINE DO EEEZERE O AN -7 (15/47, 3544, 32/49, 22/48)
(&M 12,14),

728, EPA Tix, Z0iBRIZEIT 5 LOAEL % A Bk K OV o Bk
PIZHONT 25 mglkg G 7 H#E ; 18 mg/kg {AH/H) & L7-, Z® LOAEL
TR L& THY . NOAEL IR T o= 2 LT (B 5),

Fo. BBAMITONWTIE, HEOR Y R ERET, Zymbal BROR R
DA (0/43.1/34.4/40,21/39) . FEMEY L3 (4/49.9/48.9/50.15/49) . Jifi,/
SUE SR, RS A F T i%@ﬁ?%’vfé (10/49.16/48,19/50,21/49) , /~N—4 —Ji
RIE (0/49.9/46.13/49.11/48) . SR O R LE23A (0/21, 3/28. 18/29,
28/35) FEABHE D FHADHEO BT, O BT, Zymbal RO
e BREASA (0/43,0/32,1/37,3/31) , HEMEY ol (15/49, 24/45,24/50,
20/49) ., JPEIZI T D BMED 2 WV ITEM O FERIEAEAE (1/47., 1/44. 6/49,
8/48) . HLARZ A (0/49.2/45.5/50,10/49) . it/ K&K CONRME, RS A F 72

1L D05 (4/49.5/42,10/50,13/49) DOFEHED LANEOH iz (B
12,14),

10



&4 <X 103 BREIEHEE REOVAMHEHER

B At i3 M
100 mg/kg 1A/ H AFRIKTE, RERED AAFRIKE RER . Zymbal
R BB 2S A FEAE RGN

BRI LR AV B OSBRSS OVl /U8 3T o iR
SRS COMML S A ET-1% | I, IS A 72132 D i DT
2 OBERDI AN o

25 mg/kg RE/HLLE | AMERKR N o SEROJA & | BIMERE YD 2 REROWA | &
BEE MmN, B Y o ER O | SIS MmN, IR OR bR
N —RIRED A REHNN | BTSRRI, EEY Nl
DIEAEFROENN

b. 103 EMISHENE FRNAEHEHER (S )

F344 7> N (W, A58 60 L) (21758 (B0, 50, 100,
200 mg/kg AE/HA ., MO0, 25, 50, 100 mg/kg (AE/H ., Wi : a3 —2F A L)
@ 103 HfE G 5 H) Ouiklfk & GHERE21T -7z, HERETHRO b7
PEFTRLZ 3R 5 1RT,

AEAFEPN A BKAFINART L, o mHER S NSO R HED ok
BECIE, IKTEE (p<0.05) ThHolz, THEU ELOEEREOHBT, (K&
DS FRBEICEE TR Lz, (RABEU Lo SRET 3, 6. 9. 12 » HEE L=
T, ARIKEEOA B2 BB 23380 bivle, &5Fm%E 15, 18,
21, 24 7 HOHMEK L~VIT R L FIfRE Ch o 7=, HETIX, KAEL L
O GHECTHERFMEOR E 72 BB 23578 B a7z, X REEO#E 0/44 L,
R ERED 4/42 VT, FHERED 8/41 VT, & HERED 10/34 ITC, FARIZIT
%V U ERMENBIEE ST, IR TIR. MEREIZ IV T U oRERER VS D B AR
v (RHBRREE « Ik 0749 DT, M 0/50 DT, A EHRE - 1 19/48 DL, M 11/50,
R < I 8/47 DT MfE 8/49. i &M 1k 23/47 VT, 1 10/49) (2 12,14),

728, EPA TlE, Mz WX, AMmERPED LY o RERBANZ DN T
LOAEL % 25 mg/kg Gf 7 HH4%:18 mg/kg (KHE/H) (HEIZ IV TIL, 50 mg/kg
(I 7 A#A%E - 36 mg/kg KE/H) &L, ZNOITRBR LIZRIEAETHY
NOAEL (TR T& pnoiz & LTS (B 5),

F T2 BN A ONT OB B 5T, Zymbal 73 A (2/32,6/46,
10/42,17/42) . AR O R ERCALEAIE & OV B3 A (1/50,9/50, 16/50,
19/50) ., B2 )& 0 J& b Rz FLEERE (0/50. 2/50. 1/50. 5/50) K OV -2 23 A (0/50,
5/50.3/50.,8/50) DFEAESED LANRD LT, OB U FERET,
Zymbal IR73 A (0/45.5/40.,5/44,14/46) . FERO - bR FLEAE & OV E
Fe3 A (1150, 5/50., 12/50,9/50) DFSARAFE D FA-DFE O Hivlc (B 12,14)

11



&5 S k103 BERMIgHEIE RENVAMHEHER

BeRE I T
200 mg/kg RE/H | EfFRIE T BH O R LR
FAIE N VR B R s A DT A _
SN

100 mg/kg R/ H | (KHEE, Zymbal 3 A

50 mg/kg &=/ H H Bk i Y oo SERE
B, MY > SERfbYe, AWER | AR
D R HLBE & O
B A DFEAZRIENN

25 mg/kg {KH/H I LERIE D i Y o BV,
Zymbal JR723A « OWERO R
R FLEERE N OV B A D
FEAERHN

c. 104 ERNEHENE RNPAEHEHAR (S )

Sprague- Dawley 7 » & (MR, 4 5-8f 40 VS, 7 8#n) (BT LB
> (0. 500 mg/kg K., AL : AV —7) © 104 HFE GE 4~5 H) 8
AR ATV, SECT 5 F TRIEE LT, BRGHTRO b caEEIT L
# 61T,

500 mg/kg &ERED 92 HM £ CTOHRLTRITHBEEL FETH 7=, (KEIE
STRREIC LR TR < HERB L=, 500 mg/kg H5-HED 84 M54 TlE, #
FRIMER (RBCs) . AIfEK (WBC) KN 7Bk 03 2 S vT- (2R 15,16),

7235, EPA T, 21 b 0#RER7> 5 LOAEL } O NOAEL Z &4 51213,
ERNARLE D THLELTND (B BE),

FTo. WA ONWTIL, Zymbal B3 A (MERERT - SHREEE 1/94. 500 mg
BHHE 34/79) OFRAEOEEIMMN A GBI, £To, ZOFEDT v MIFTH 5 MOE
DA (MEHERE : 0194, 41/78) 2O B (B 16),

x&6 Tv k104EREBHESE EIVAMHEHER
FGHRE Ji3 i3
500 mg/kg AH/H | IRMIER - FIMER A OV > S8R | JRILER - FMERR VY o/ SER
DY, Zymbal B3 ALK OA | O, Zymbal JR23AKOA
PEDS A DFEAESRIENN ZE73 A DFEAESRIEN

d. 52 EMENAMEER (v )

Sprague-Dawley 7 > I (R, 451 30~35 L, 13 i) (T30 5
¥ (0, 50, 250 mglkg (KT, VAl AU —7 ) o 5238 GE 4~5 A)
MR DR GRBRAIT, 2 0%, L E TS L, FRSHETRY b
TR ZR TITRT,

RUBRGRET, Zymbal B3 A (M : KHIREE 0/30, 50 mgtkg IREE % 5AE
2/30.250 mg/kg (REHGHE 8/32) . HILFE (HEkER : 1/58.2/58.5/65) M UL
B A (HE:3/30.4/30.7/32) DOHINNN B AFRIITIRD BT, < 51T 250

12



mg/kg IREHRGEEOMETIX, AR A (0/30,0/30.2/32) 233880 Hivlz (B
15,16),

&1 Zv k52 BREFENAMRR

Be s i3
250 mg/kg IRKE/H FIEDS AU D FE A ZREE AN
50 mg/kg AE/H LI L | BIMLE OIS AR Zymbal RS/ + AIMIFE K OFLIRH
A DFEAEZRIENN
@R EEHER

28 B ESEHRER (TVX)

CD-1 v A (K, BH&EGHES L) 1B o8 (BEEHTE, 40, 200,
1,000 mg/L, AR 0, 8. 40. 180 mg/kg (AH/H) @ 28 HEHK#ES-
REMTON T, KRG TR b= EIT a2 8 1T d,

it > b B DR M OV gk oD b B B O NS F AR AFROIC 3860 H v, &
Eﬁ?“(“ﬁi“@ﬁ)oﬁ:o F 7o, MIRFIRAE CIE, FImER, U o8Bk, FRfERER

HETH, 2 CORERET, AR PRO L, BHFEL DT Mg~ b
VxR BT OV o ERESE L, (KA ERECIIITE L, THEM EO
BERETIIIIHI S ND &) ZHEEORIGE R LTe, B Y VARIER (SRBC)
TOFREAREOHE Tlx. THEU LORER CHERPUREARE I OKT

DRDHNTZ, NP OROBEIC L AEFRNG, R G &
ORISR SE) ~DRENRO Lz (BIR17),

728, EPA Tik, ZORBRICEBIT D~ 7 A DR MK OMLER R~ 22
IZEA L., LOAEL % 8 mg/kg {A#/H (GRER L7-KIEKHE) & L. NOAEL i
RE LR T- (B B),

%8 <R 28 BRIGRESERER
Be Gt 1
OKIEE 1,000 mg/L JHER D L B DL Bl FLE B OB
(R AT &
180 mg/kg AE/H)
KR 200 mg/L VL L | SLiAPEARRIR T
(BB
40 mg/kg {KEE/H)
WOKIEEE 40 mg/L LA | AfER « U 2SR R ORI BRI
(BRI &
8 mg/kg {AH/H)

Ol - RESMHRAER
a. RESHHER (YVX)
BAEFEDOR Y J—=27"L LT Chernoff/Kavlock 7 &A1 OBFZNM%FE
g 572D, BEFEEZAET D & BN AR N OKRMOLEYE 54 FE L 3L
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12, NP EFHAZ, ICR/SIM ~ v A (M 30 PB) (2_>¥ 2 (1,300mg/kg
KE/H, B . a—2FAV) OlE 8~12 BIZHMERROHE L, £ D% A
I HE S, BEWmEIEL, RE, BT, ZOMB L) 7wk E2
YRARA L RELTRHMI L7, #EGHETRO b mET e R 9I1TR-T,

RUBATREW)OEREIZITE L LTI 72h3, A% 1 KNS HEIC
BT HHARKERIIAEICKETH -7 (p<0.056) (ZH18),

:@%ﬁ%ﬁ&i 1AEETZRAWERZ ) —=0 7R TH Y . FHENKSIZOWD

EEWRA 720, L L, NEMICEEEENRD bR T, BIE~D7E

r %2’&.“75% NIGHZLEERLTWND (BIE5),

R TORFEAESMHHER
B 51 Bl =)
250 mg/kg A/ H BT R L HAE VAR B

b. RESMHR (Svy b

Sprague-Dawley 7 v b (M- 57 20~22 L) (2815 58 (0, 50,
250, 500, 1,000 mg/kg {KE/H) DOILHR 6~15 H Ok O & 5B 21T -
Too BFRGRETHRO LN EMAT A 10 (TR T,

l%%@%tﬂ 50 mg/kg IRHE/ H & H5HEZ 2 i, 250 mg/kg (AH/ H & 57

1 BRSO BT, FEEAEII 20 o T2, RHREE & He R TR GREDO REE)
T O ERFTRIE, 250 mgkg RE/H UL EOBRGRECIIT SR O,
500 mg/kg (AH/H LA EDOBEREIZIS 1T D IRERCD  AREHINENS], 1,000 mg/kg
R/ A ESRHCBIT AMEOFIRAERD LR Tho7- (p < 0.05), FAEFEMET
500 mg/kg {AE/H L EOBGRZIRIT DR AE ORI TV (p<
0.05) (&M 19),

TE VDRI R AR DWW TIET FERE L, B L OISR O 7o
otz (BH5),

723, EPA TlE. F#EWElEo NOAEL % 50 mg/kg {AF/H. LOAEL %
250 mg/kg RHE/H ., J&4EFMED NOAEL % 250 mg/kg {A%/H. LOAEL %
500 mg/kg IKE/H & L= (B 5),

x10 Sv hbRERESHHR

BT 7] i
1,000 mg/kg &8/ H EFAEED F5H- A
500 me/kg IR A SLE | AR, PRmaigim | o A
250 mg/kg (RH/H LA E | BEEOHD I
50 mg/kg & Hi/H EMT R L BT L
CEnE R

RUBL, ME, BREHOWEERFEERRR, XM e a v ya v i
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WIS MR ESE 22 NS Bkl . BEa i & U 2 28R BB C ik, & B
BRI oTz, — . B FEEGTIFFIEMIRIC I T DY R BRI A R
L7=iBR Tl in vitro KO in vivo DWTILH GHETH - 7o, N B DO ER
FLEERRMEDO—ERIL, KL L Db D TH D, XoBr &Z2DREIX
AR ZIAZ 3T DHGEER O AL & FLET 2 FIREMED 8 5, DNA ~DEHEDOIEH
TRV EEZ LN TN, B XU PBURFEET 2LV sy H 5 (BIR
3),

Whysner & (B 20) 12X 5, miiE TOXRV B OEEEERBRO L E a2
—nb, FEROELOER 11~14 17T, MR E TR S L2
WThsd, —hH., TomEZ Ol HER (MG TIXzEAEn
[t CTd B,

R AU OHERUVESHIETOERERLZEARER (38 20)

R PUES BoitE (559 BE ) AR L
RENEE B L RENEME LD D
1B BB | S typhimurium TA97T 0/4 0/4
S. typhimurium TA98 0/13 0/17
S. typhimurium TA100 0/14 0/15
S. typhimurium TA102 0/2 0/2
S. typhimurium TA104 0/1
S. typhimurium TA1535 0/10 1/10
S. typhimurium TA1536 0/1 0/1
S. typhimurium TA1537 0/9 0/9
S. typhimurium TA1538 0/7 0/7
Z OO B 2 1(1)/14 2(2)/14
=N 1(1)/74 3(2)/80

a Bacillus subtilis, FEscherichia coli, Saccharomyces cerevisiae, V. fischeri, and S.
typhimurium strains C3076, D3052, and G46.

F12 RoE DI otEE in vivo BEIEEERRER (S 20)

i POE i

+ ] -
/EZERER o o Bk 59 1 5
POEREN TR o HkE 18 2
FEE R o pi%E 2
SCE it otk 3 4
DNA 815/ —A8H, AW | > hE 5 4
FEIRIE B MUY 22y )RR 2
+EE,  (H)FFOEGEE, F IR BROEENEIC R OB D, — Rk
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RIBRUELDE FEEMIZETS in vitro BIEMHERLEFE L (S8 20)

N i
R [N = NIYEIN

N 01
Yt (R HL TR 5/6 17
BEMERER 2/4
SCE 1/5 0/7
DNA {5/ — A8, —AEHYINr5R 1/2 1/8
UDS #5xr 0/2b 1/5
(SRR TR Bl 11 2(V13

a“Por Pt BB (35 \ ok ek B 2B GlaaZe L £ 7213 bW E W skE R 2 &)
b GRS TFL— a2 —Z L ANIE

R ROEUDE FEEMIZBITS in vivoBIEEHERERFELD (B8 20)

SN SN ELY]
>1 ppm P
AN 2/7 2/2 59(1)/65
PASERENT R 15(2)/22 13(1)/18 18/20
FLHAER 5/7 5/6 2/2
SCE B 5/14 5/11 317
DNA 15/ —AR84, — ARGk 3/4 1/1 5/9

a oM R A (59 A SRR kB
b LY RFEIEEN 1 ppm 2R DA GTEIIC OV T D%

(3) Eb~DEE

RUB T, BEERBRICBIT 5 25O A RO S & M LR A
WETHDZ ENMBILTWD, (LFETH, M, SUMpr e P Ic i s
Nr-5@E lc, AifgE (5 LT AML : 2VEEsE A imngs) o) 227 OB &7
REEMAHEINTWS (B 6),

Aksoy © (B 21) 1%, b3 A A X 7 — )L O T T < 584 28,500
NIZBITF DRV U BFBOBEEHE LT D, 7EE O AL 9.7 4
(#PH 1~15 ), WO FHFERIT 34.2 T, XU EBrob—7 ZHEEIT
210~650 ppm & #HE SN TWD, 26 FlOHIMIF F 72 1A7THMFEAFED 5 i,
AR (M ao—RTTR TOIRAEZRN 6/100,000 TH D DIZx L T)
13/100,000 (ZHAY LTz, ZORERD 7 0 —7 v 78Tk, T2 8 flo |
RO D & OB ELEN L TV D Z & 2R TRHLASE Lz (B
M 22), EPA 1%, Z OIEBFIFIIIMEAN L~V TORY B, tholbFmE
[Z&TE LTV D aHEME, AR EFE U7 iR} OV KSR F- D N B9 5 5%
M7REHAKITTWDH E LTS (B 6),

Infante & (B 23) 1%, BAME adh— METHEMIEICBW T, KEA
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A FINDO T LG ORGE TS CRERASN, RUBUIZEBE L E0H D 748
AD A NBYEFEE 2 %t8200, N O MEHEREE T~ BT 1940
~1949 FEDORNZH Y | 1975 FEF TOEENHER SN, ZDak— F THERS
AT BRI K 2 50T HA K E— T RO TR IS < HIFHE & bhie 35 &
FIIFED U A7 PR RN A B E o7 GURHE 1.38 126 LBIZME 7. p<
0.002), Infante Hi%, 74+ —7 v 7N 75% LN5E T L TWRWO T, HILSH
DY A7 1T/ Nl SV TW A RIREMENH D, & LT b, Infante 12X 5 &,
RUB DA RETE L TV AU o7 (BRI 23), HE- ST
EAT O T2 D2 NDRB U BBEEERNDIEHEILI LD o7, EPA 13, &
DL OF D% O HEHRED F 72 R IE 2R — IS NWZ ETHhH ELT
W5 (& 6),

Rinsky & (&M:24) [XInfante & (B 23) MM L7202k - fBE
L, FCadm—hD98%IZOWT 1975 4 6 H £ COAEA MR L7= LT, 741
DO HEIMIFIZ LD CEHE L, BIERTHZIZ 40 IO TH®E i, |
RIZ L D758 4 Bl HERD HILTZA, T DITEEICAE Lo 72720,
WA 5 Z S8 d, BB L7728 CHliE o To b Lz, Z Ok
HE. BRI L AT U A7 IIHEHFIICH R BEHE(RSE T2 SMR (A 1
I LD 1.25 I LT THITH o722 &5 560.p < 0.001)
Thotlz, am— h 437 N (58%) 1ZFFEN 1 HFRM Th o7z, ZFZMN b 4F
UL Eo @i o SMR 1%, AIMFIZ L DTN EIFET % 0.23 126 LT 5 #l
TholzZ b, 2100 Tholz, HIMHEO 7 HNTT T, FHEMEE 7 I3HER
Mifns A 7 ThH-o7-, Rinsky Hld., Z OO 2 EETD THIZRIT HiEED~
VR UBRFEROBEELRS, THOKE CTIE, RRFXCBUEENLIZL
IEEE ppm ICEEL TNV 2 & AFER L7223, @ O EiE o 8 B INE
¥y (8hrTWA) 13, ZFENEE, FFAFREE SN W EBEN TH -7 (B
24), HE ISR A SN oT2 (B 6),

Rinsky & (&M 24) OWEOFEFIR (B 25) I8N T, FFEHE LIXaR
— NZ2APAR LT 1965 4E 12 A £ T2 1 B LA SRS = 255 T O 7= B ERR
HillCanE NS 1,166 AExfgel L, 1981 4F 12 A 31 HE T L7,
98.6%IZDOWNWTC 74 —T v I NET Lz, ZO%EL., 28— F2{KIZOWNT,
A IS B2 AR OEE Y 2 7 838D btz (@12 9 #l, 55 2.7 61,
IAR— FDEA IR OWNWT, Ny T T T ROELY TV T e FT—H
WXk, 50T, BEFE T — X ICESOWTHEEMEZNFIT A2 12k,
ppm-year &9 B CRREREEEOE NAEMZ KO-, HILHD SMR (%,
FERFHICHI L. (R E 40 ppm-year A5, 40~200, 200~400,
400ppm-year LA LT L7856, £, 109, 322, 1,186, 6,637). Tk
HRBIIBIT D UEFOTFAILUE 10 ppm & FRIDEE T, 40 04 ER S5 HAM
ICH- CREBEZRINZZLICEY AMEO U 27 BNAEBEICHEMLUTZZ & AVR
SNz (B 25),
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McCraw & (B 26) 1. £V /A IEEORGEIESES O A AN B OV T
D& Al E aiR— MIFZEIZRBW TR IR 2 1T - 7o, KEH AN BNV &b
AN AIMIFIZ XD TEHEDS, AEICHEM U (ERE(LIEER (SMR) =213, 95%
FHEXME (CI) =117~358), Z=OHINL, £z, ArEEHEAmmRcE s b0
Tdh o7z ([SMR) =394, [CI) =172~788), 1973~1982 4=, 14 #o A MK
L DT HER I, TN 55, S BINAMERIEAIRE CH -T2, A
DOFFFEIZHDONT, RUB U BBOARENED G D BT, BREOREIZIIR
Fnd 505, FETIE, ZNOHOBEHEIL, FIREONBUFE L pHINLT
FITITWEE L TWVRWZ Lo T, BIBEETIE, mREON B RFEEH
s & OBUROFBNILTEWVWEE TH S (B 26),

Ott & (B 27) 1%, BAME ak— MELERIFRIZBWL T, N8Rz
L7AE¥ER 594 N% 32 /BB L, AE TRV HEIFO Y 27 3880 BET
3HI) LTWDEWIFERAE, NP U BEBEEIL. 101X 2 ppm K TH -
72. Bond & (ZfR28) 1X., Zdad— h&FIZ 9 4R, 1982 K F TEHFL .
ANZITRIAE L7227 1o T 362 NDFEBITEZMZ D2 &I2E 0, 2ot
EEHH L7, Bond HlE. AMIFICTOWTORELEHIZ 2 FHEM L., Ott & DR
L7 3BIDLLEFID S B, 1H] GECAERAEICIT “BPEE AR 23S
NTWE) IIRICE AT E N L, AR TRVIEREIY 27 (SMR=194)
E7e D AMIHAOIELE 4 FliE, WIT VS EBEEF s & 2l S i, “ERREN 58
(ICD)” (23X, BrEAmmE e L X, VA7 OB@»IaEE (B 4,
15 0.9.p<0.011) TH D &#HE L T\ 5, RFERFEEHEEIEIT 18 ppm-month
25 4211 ppm-month D TH -7z, Bond H i, JEFIEN D72 L0, i
HEWERBORREMERH D Z & B SN TWRWEOR B U BREDOES
NH2HZ EERMBERLTND (B 28), 2D 4 FIOFTENENENEIENTD
Wi~ HR TV, EPAIZ, Z® Bond & (B 28) O#F5EIL. KHE
IZBIDHMBOARERY A7 2RBDDLHOTFHR2NE LTS, 2=y hU A
7 DFHIIZIZZ N6 OT—X 2T XE Ty (2HE6),

Wong (2 29) 1% 1946~1975 FDORIZD72< &b 6 » AU B IRz
L= BMAEEBE DORTICOWTHE LTV 5, 4,602 NDFHEISREN A 7D
{EZTEHENOHREH L, 2O E2IBREIc O W TR B U RTEEAHEE LTz, [F
CTHIC6 » ALLEEE L, XUBUBRBEORN 3,074 NERRE L, HiE
URZ BN Y 7SN AR ONEER DA D Y A 712 FHEEFIED ER3F88
BT, N ~ORFERRFEEN 720 ppm-month PLEDOTEER X, U 230
Ao R OSE MRS AN DOWNT, %Y 227 8.93 (p=0.02) OAR—F—F A
ANCH D, TOWEOAMIFIZ LA TITNT NG, MO TP B E
BT 5 Z & LTV DB EFEEIEMED & O Tid/ed -7z, Wong 13 5
Wy VY SINAIZ L DETC Y AT g & T H ECEHERERERHDIE, ©—7
FHEE TR BRBERERETH D, LTV 5, BREREENINC X 5 A5
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U 27 O FRAEBIZOWT Mantel-Haenszel x 2 fE L= ERIZ. AETHo
7= (B 29),

EPA (3. ZOMEORRE LTk, EEHEEDY RT — YN ARIEHETHD Z
& AIIERIARL O 3@ & B o T\ A (B IRIEE] 7 F0 5 HEsEtk A
MR DBMEIEFIA720N) 2 & | FRROYEERE D3 B L LIS DFE S AR 2
B L TCWErARERHH 2 b, REEZFET WD (B 6),

Yin & (B 30) 13, FEO 12 #iHiT, XUBURFEOH D 233 DT L
83 DX D TIFZHOWT, & LTz, N B &FETEHHE X, 28,460 (178,556
AN-1972~1981 4F) . kHEREEOIH@EFE L. 28,2758 (199,201 N-H) ThH-oT-,
FRERECIL, A 30 1l (BB 25 i), ZE7F 5 B) (258D Hiv, *HPREETIL,
4 ] (ZTHLE) 1RO LN, AMFOLTRT, XV o RBRETIL,
14/100,000 N-4ETH - 7228, XIRRETIL, 2/100,000 A-4EThH 72, HEUE(LIE
CRIT, 5.74 (Utest 2BV T, p<0.01) THY ., 30 BIORY o ZFEHEOH
MR DO EHEEIARNIL, 11.4 £ T, TDIZEALE (76%) X, BAMETH-o7-,
NP U BB LD, XU F B IHEE LA AER TS & 208/ T8
TEN-oTe, HIFEE OB U ZBEREIX, 10~1,000mg/m3 (1F& A EN
50~500 mg/m3) Th o7z, AMIFTIHLE L= 25 FDH 6, 76123, AMFEIZ
WET HENC, BB U hEzE-o TV (B2 30),

KIEE N A ZERT D ESNLD AMFZERT (National Cancer Institute) & OVH[E
FIhEST 717 2 — (Chinese Academy of Preventive Medicine) (%, H[E®D
12 #5877 D 672 T35 T 1972~1987 AT JE H S 4172 74,828 N DB v %52 57 18)
F o RIBRIT, AN E s % 3 L= (B 30~34), 35,805 N5
DB YA HESEEIZE U 69 T3 L ORID 40 THTHORUE U BBOIREE )
LEH LI, B BEY, 4 LT, TOMOEEDIEIEFMAFELLT
W2 FHBFE T OWT, FREE K OIEREE 2 N E Y 105 L O 11.7 4/
AEFEZ B LT B C & 22 < 2R o T2 813 0.3% AR T o 7= (B 31,34)
K IrEE ORI RHEM 2 5L 720, WERAE OEEBRE X B U R &
T—& LEEATT s (B3, ZOXRBIR A — MECTHETIE, XvBro
W) FFE LU 10 ppm Al O EF 1BV T, A RICEVIEGESED U X 7
RO B2 (RR=2.2, 95%CI=1.1~4.2), ANLL (ZIE Y > Bk A 1fL95)
& MDS (BBEREAIERRE) ZiAafbEs e, UV AZ113.2 (95%CI=1.0~
10.1) &78o7z, 25 ppm ~OfkFe)#EE Cld, ANLL X O*MDS ® U 2773 7.1

(95%CI=2.1~23.7) ~& EH L7z, 612, FERTF U DO U R 71X,
B A~ORKG R FRE N ZEIENC D 7 < &b 10 4FRE W T2 1T OV TAH
BlZEo72 (RR=4.2, 95%CI=1.1~15.9), E& LT, NP 2&#IT “b
MZBIT D S F S EREMEEE K N AU T AREE L B L, PP
ZREZEDS 10 ppm KD LIV TINBIRBO U X7 n3EmL< 0 d” Litam Lo

(2 6),
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EPA 1%, ZOMREORR L, RUBUVEBPEZ o7 THANT, BV
SADEEOACFEWEN b BTG L COTRTREMED & 2 4572 L LT %, BRI O
FHNZ OV T, SEEIC SV e R BIEEIEE 3% Th v | BT 2 545k
RIFRN 2N E BIRRTWD (BIR6),

Rothman & (88 35) 1%, HEOD FF TP U BE I 44 N &
R M ORI &~ > F S BT IR R AR 44 N2 RS R st 2 e L7, %%
BEIE R OSHFRREOBERE 44 A 21 NIT&etEThH -T2, N B ORERZED
SRR E R 2T 6.3[4.4)F- T, #iPHIX 0.7~16 FF CThH o7z, N BB
B3, Mgy o 7 VEREET D 1~2 @M 5 HIF, 255788 (2t I s 2 L
THBLEYARROZEEIRENE Ny PV2E S, T4 — Lz, 2RBH
FNZBT DB RFBERE O 8 REHRFHIINE ) (8hr-TWA) O HJufEix 31
ppm (U.S.E PA (=M 6) #15 : 99 mg/m3) Th-o7z, BHHBAHIMERE S 22
NIPBED 2 5D LW GREOHIEL D b EiREIZRER LI, LOFHR
B L VIRIREEICZFTE LR 12401072, 8hr-TWA O fili 3K EFEREC 13.6
ppm (U.S. EPA (8 6) #% : 43.4 mg/m3) . H&ZEH T 91.9 ppm (U.S. EPA
(&M 6) HAH : 294 mg/m3) Tho7T-,

6 I8 H DI FAIAE (WBC, ALC, RBC., Ht., MCV, I/ M%) %§F
L7zL 2 A, @YU 2BEiE (>31ppm) Tk, ALC. WBC #. RBC %%,
Ht fifl & O/ MR ENT TR CTHEICED L, MCV A REICHEM L7Z, ALC I35
LIS MEOE T RiRA » R ThoT-, ALC IE. XEEECIE 1.9X103/uL T
HHDIZxF LT, 31 ppm Al DZEFEAEN 1.6 X103/pL (p<0.01). 31 ppm %
25 #EAHETCIE 1.3 X 103/ul (p<0.001) (ZEFNEiEd Lz, ALC 137, 11
HDOFEY T IN—T (BT VD5 HREIT, 3lppm 25 DR
Mol- 114) THEICHED (1.6X10%uL, p=0.03) L. Z&FE&EIT 8 B TWA
DOHHEAEH 7.6 ppm (U.S. EPA (21 6) #LH : 24 mg/m3) Th 7= (B 35),

2. EFHEEOFE
(1) International Agency for Research on Cancer (IARC)
TN—7"18 MZRFLUTENAMEN S D¥'E (carcinogenic to humans),
RUBUDOe MTBITDEDPAMEDOFTHUI 75 TH Y . EBREMICIIT 5%
MAMEDFEL S+ Th D (B 8),
t DI ANEDRERL
SHOTEFIRED, N B R &KX A 7O HIMIEOFRIE & DRIk %Z R
L7z (R 9), W ODDREFIRHIRIFIE TIL, XU B &ERIZE D A v Xt
D EFALTHDN, thOME L DIRGRETH -T2V | BEOWESIZZ Ly
STV T 5720, BEESHRE LV (B8,
NRUR U NTERTE SIS T, AEIE Y o ERME IR OF8 AE =R B N3
HIZEBREINT (B9,
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RO AR — MFZETIE, 8 DDIEFNZIESWT, BUMIEER IRV B A
MR OHEMNA LH S0, 25 OBREFIIREEIC X 5 miRE RS Clden
o7 (M 26),

HEOH A& adk— MFFGE (NP 2BIEEE 28,460 4. 233 1.35)

%, Xt ak— b (28,257 4. 83 T O 4 JEFNZEER LT, 30 JEH]D
g (B 23, 18 7) AR I (ZH30),

FEEREN I DI AAE DRI

RUBUORPAMERERIT, ~ T AL T > MZBWT, WL O D5
WXk 0iThhiz, BHHETOROBEDORTR., ~7 AKOT v bmfEOMEHEC
iob\f BE DAL SN HEI &= (2K 9,15,16,12),

NP U BB AGER LT~ ZATlL, U o WEEEOFHE/Em 35 S
(B9, 7 v POWARTTIX, FBr OENICBIT H0EE (FIZNA) D3
AN LT (BFR 15,16),

(2) Joint Expert Committee on Food Additives (JECFA) Monographs and
Evaluations
BT OFHIMIE 1979 FFIC72 STV D25, ADL IFERAT & TRV eI
W5 (ZH36),

(3) WHO Bk KEHA K54 >
*3%(%%4)&@%3mm&xﬁ<%ﬁ3-*2m<w%>aﬁm§>
WHO X, _UEBr Db MOEBREMIC T D 50723808 A & Yufa iR 5
WEBIEXEZTZ LD, BN Egﬂﬁ%ﬁoto
Fyv MR AD 2 FERRO#KGRER (2] 12) 2B 2~y ADH
My & U Nl BT > N OEORY- BN A OT — 212, BIIMNEET
NEBHA L B~ LVTF AT =T LTl WL ONDT — X B aH#AY
27 4w b L7p0W=) (BH4), Zuzkv, BRAY A7 104, 105, 106
(2RI T D EEK R DR B R IXE L1 100~800 pg/L, 10~80 pg/L,
1~8 g/ Th-o7= (B 3),
(&%)

FIEID T A BT A AMEREDOIRILE Uiz, WAZRFRIZ X 2 HIJFIZ OV T OZES
WF%E (BHR 10) 2>HG LN AERREPEN ALY A7 105 TOREKHEE (10~80
ng/L) @ ERREIE, T S B EEK PR EERLEH O FRRME & —3 35, Li=2i>C,
AiEIOHTA R4 A (0.01mg/L) OFEFE Iz (B4,

(4) KEREHRET (US EPA)

Integrated Risk Information System (IRIS) (ZHE6)

EPA/IRIS TiL, {LFWE DRz, TDI AL T HEAY 77 LA R—2A
(#0 RfD) & UL TEMEIERNDAMEDOHERAREIEL TS, £72, 9 —FH T,
FEM ISR DOUNT, R AMSFEICHOWNWTOIERZIRE L, HESU T, &
ARFIZE DV AT IZONWTOERERMIL L TV 5,
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D40 RD

B G RBEOIMEEZIT, MAREBET —F 0RO F~v— 7 R

(BMC) %#~yF~—2 & (BMD) |2#i% L. RfD #&H L7-. Rothman
b (M 35) 1T DR EB U O ATRERTEIC XD FAIFETD U o ER-EKL

(ALC) T—#&EHWTET Y v 7 %157,

SR TONYEED DIFERZE L OB ET 7 4V O F~v—I RIS E L
T, XN F~—7EE (BMC) 13.7 ppm (8 H§ff-FFREINEEE)(8hr-TWA)) |
BMCL (BMC 0 95%{5# FIR{%) 7.2 ppm (Shr-TWA) 233 b7z,

B FF—% (£835) ©BMDL 75, RfD 4.0X10% mg/kg A/ H 3
Iz,

7 FHE* EELRE (UF) EESRE SRHE

(Critical Effect) (MF) (RfD)
U Rk (ALC) @ BMCL=7.2 ppm
NG (8hr-TWA)

(& MR ARERFZED  =23.0 mg/m?
FEEARESE - S 0R 35) BMCLaps = 8.2 mg/m?

BMDLapyg 300 1 4.0X103
= 1.2 mg/kg RH/H (3X10X3X3) ** mg/kg (K

/H

* BMCL [mg/m?] = 7.2 [ppm] x MW, 24.45 = 7.2 x 78.11,724.45 = 23.0 mg/m3 (25°C, 760
mmHg) [kein07e=> RRA v hDT=dDRF~—7 OGO Z DT 7 /v F DEFEIL, £ 10%
OEFV A7 IHY T 5 (B 5))

BMCLans GA 7 H & #2% BMCL) =23.0 mg/m3 X 10 m3,/20 m3x 5 HH,/7 BH# = 8.2 mg/m3
10 m3 = 8 I EEHIC & N SR AT DIGDOZEKAFTEDT 7 4/ ME
20 m3 = 24 FFEI T RS AT 2 REBEDOT 7 4L M
BMDLaps (I 7 HZ##% BMDL) = 8.2 mg/m? x 20 m3/Hx 0.5,770 kg = 1.2 mg/kg {&H/H
20 m3/H = WAET 7 4+/V MA
0.5 = WALY LA TORINBENZ & EFHET HME (BMC 3T TOWUIAA 50%IZ%t
L& H 100%)
70kg= b MKHE
** 3 AL ~UL OAME (ALC ORVNTEZED Ty R A v b THDRHARZE (LTI AR L,
R F v — 7 PR CHSRERIIRS & B L TV D EHILAS 22, BEPZEHITIc L v 3 & &
7=.)
10 : UL DOEAZE
3 : HBMED S B~ DOIMT (RG] 6.3 fFI2 oW T, BEMIMOIZS 2> (0.7~16 4EfH)
DD, BELEEZ B D HIMOEERITT &l S rz,)
3 : 2 HAREBGHRER-CATAEBR DT — X DAL L TN D728,
MER T EHNT D L, 270 7200, FE L VEIHT S &, UF300,

(%% WD FHEIC X 5 RID )
a. b +T—%®LO0AEL /50 RFD EH

Rothman & (&M 35) T 6172 7.6 ppm (8hr-TWA) &9 LOAEL 7»5 4 RfD
ZRH L7z, RfD @ 1X108 mg/kg /AH/HIZ, BMDL (BMD @ 95%5#8 FRRfE) 725
B L7 4X103 mg/kg (AH/H L B —H L TW5,

N

% JHE* 5% % (UF)

W
3
e
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(Critical Effect) (RfD)
U RERk¥ (ALC) @ LOAEL=7.6 ppm

T (8hr-TWA)
(& MR AR D LOAELaps 10007** 1X107
FEEARS - 2P 35) = 8.7 mg/m3 * (10X10X3X3) mg/kg AT
=1.2 mg/kg (KE/H ** /H

*5E 5 HEEG DI T HEG~ORE
** G ANTREE DR O REREA~OBE (8.7 mg/m3X 20 m3/day X 0.5+ 70 kg=1.2 mg/kg A&/ H)

** LOAEL 75 NOAEL ~®O M 10 X SO ANFE 10 X RE M B B ~DIMF 3 X 77—
— AR 3,

KERFEZHENT D L, 900 L2508, FEL VST 5 L. UF1000,

b. ENT—% 0 BMDL i 50 RFD EH

NTP (2 12) OB CTHOLNTMET v N ALC 7 —%% BMD €7 U > 7 L7=fE %
25 I HIKV BMDL I 2 4F H @ 3 [RIOWEREAIZIIT 55 1 mg TH D, LA - T,
I RID BHOT-OOHIE M E L GRIR L7z, EH SN RD 7X104 mglkg (KH/
HiZX. Rothman & (ZM#385) Ot NOWMAZEFET —F 0 HEDILIZ 4X103 mglkg (&
H/HENRY RS =T D (1 HLEIN),

22~ = e FELRS (UF) S &
(Critical Effect) (RfD)

7> Fo ALC ) BMDL =1 mg/kg

2 AERFREHRE 0 558 * BMDLabg 1000** 7X 104

B (2R 12) = 0.7 mg/kg A=/ H (8X10X10X3) mg/kg {AE/H

* 3l 5 HE G HiE 7 B G~0Ha
*x B~ OLAMER 3XIR O RBR CORMZEIME 10X EAZE 10X 7 —F _X— AR g 3
AR T-AENT D &, 900 L5, FELVSIHTS L. UF1000,

c. ET—72dD LOAEL /5D RfD HH
NTP (£ 12) OFER Tl ~D ISV TS5 1172 LOAEL : 25 mg/kg (NOAEL
721L) 75 RID (6 X103 mg/kg {AH/H) 28 Z &N TE %5, 2@ RID fii%. Rothman

b (B 35) Ot hF—X 0 BMD bR L7z 4X103 mg/kg (KE/H & B —
ﬁﬁqéo

22~ M e FELRS (UF) S &
(Critical Effect) (RfD)

7>~ o ALC 7 LOAEL = 25 mg/kg

2 AERMEEEIRE 05 *LOAELabs 3000%* 61073

B (B 12) =18 mg/kg K/ H (10X10X 10X 3) mg/kg {AH/H

* 5 B S T B ~D#5
** LOAEL 7>5 NOAEL ~®O#ME 10 X FliZE/ME 10 X fHAZE 10X F— X _X— ZARE 3

(ZE - R L % AR O1R]

EPA 1%, HEISOHT R ORN ALY A7 EEFAM D 72D ORFFEOFRIRERH (2O TR
DL HITFE L T B,
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Al (I1.2) L7oEFREiT VT s . ASHEREE, Foi e ) o K% Ofth o BRSE
& E T IE EORERNN D0 d 5705, BHIIEOWEE Y 2 7132 6 OWF7Ed~T
T—HLTROLNTEY, ZhOORMBEATEWENA Y A7 Z2HIICHTX %
HOTIER, T HEFFE L OREFMICITIEE A ENRET LE 2 — Y (SR
9,7,37) Tl Ea—3NT\5, INLIFNEr2FE ANLL (BEIED v SBRkiER
M%) & OEREERIZOWTH AZGELA R LT\ 5, CNLL (BHE3EY > ERME A
J%5) KOVCLL (Y o SERMEEIIR) 18OV T ORI RIBH e D THh 5D, =9 L
IR S 578, Rinsky b (B 24,25) ZBrE, T OOWNEEEREN Y A7 #EE
(RS2 Z 1T TE R0,

Rinsky & (&8 24,25) OWFEo#11, Infante & (28 23) 234 L7z Pliofilm®
TLHFEE DA R— AR L LTEBY., EPA L. ZhaHE—FISOI LR Mokt
TONBAY A7 OERIHEE D7D DR EEMIE L L TEE L2, Rinsky 6 (2
24,25) DO, FORRES). BRI, 1946 FFLIRTZ BRE AU B v B i
HEEE, SAEK T DD 72 & ARV B @& LUV E TIAWEIFH OB o R 5 b
LTW5, REUZ, ad— /3N &, AMRIC K DT OHREED 9 HlOH T,
HIf & A 7RO U A7 HEEMEN RN & Th D, FRIRHP B U REORIENM b
TUWRYY 1946 FELURNT DWW T, HADN B o 2R & OHEE TR 2 RIBER D E - T
W5, E72, ZOadk— F TOMRRET — 2 3SR KL T4 O T, 200 ppm-year
KD L~YUZONWTIE, 2O ak— MBI AMKEEZHEE TS Z ST TE R0,

QFEMNAM

< FEMANESSE

K[E EPA X, 1986 DV AV FliNA KT A4 A2k, _eBrahTr IV
—A (B b REDRAE) ITHEL WD, BRAUME) AT A R
A VIBESR (1996 4 - X U.S. EPA 2005 (/8 38)) Tix., b FThH+
Y TRREIL: & ONZENRRER N O OELHT T — X (TEEO & | [RRBREEIZ OV T
BEFIOE NEBRAWE] &SN TnD,

- & N TORNNMT —H

S ERR e R OEBIRFZEIC K 5 &, NP B ANLL ORERRICITHA
TREFLNH Y . CNLL K ONCLL IZDOWTH TR I NG, ZOf, b ~Z
BWCTY RN ERATHEINDOX, Eimasig, /i et RIEE
IR EOMIREE, R ) o, b OSBRI REER (MDS) Th
%o BEBROT—2 LI N0 N T — X EXFFT S,

s B TTORN AT —H

EEREI) TOT — XL, RP U ~DRENSHE R GEfgs, 0RO,
Jige, RO . SRR, . N, FLIR) CTOZEEREEONAD Y A7 % EH&
5 EW) TREZEMT D, ZNHDORINTIN B ORI & DNA OfHAANE
FickabnlEZNS (B 39,40), DT —Z 1%, NoY U #&&Ick
B8 BRI AIMIRICE D, DA T = X LDORENRD D &) RfEE L
TW5 (B 41),

- BROBRICED U A7 3HE
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EPA I B L2 EEBENA Y A7 ZEHIMEIEC LV HEE Lz, £ 0
B%. Rinsky & (£ 24,25) (2L DB OWATRSERTE OEFIRICEB T 5
HIF T —Z 12D fE—SHMIiMThide, TORE, YW EIIRE
1kg 720 1mg OHE TAIEICOTZ VRO FREE L7CRHIZ 2 OZ%ER IR L TH
IINVEL DY A7 (B OEEMREL : Oral Slop Factor., &\ 7D 95%(ZHEMRA T
#£9) 1X1.5X102 ~ 55X102 L7 ~o7=,

ZOMEICHES X RAKES T0kg, 1 HOHKEZ 2L & E LT, #Bhk
2=y MR (SEMEE 1L H720 1pg &bk &2 EJEICHh - v BT
HEEDOWEFENALYAT) ZRELIEZEZA, 44X104 ~ 1.6X1038 & 72
5o Flo, ZOMEIZHESE BRLZE X EDY AT LUL L7 BECEK
FOREZEHTHEFEROL IR D,

- R OEBMEE (Oral Slope Factor) : 1.5X102~5.5X102//

mg/kg (KE/H
sk =y U R 0 4.4X10% ~ 1.6X103, mg/L
c YR LU EABKHRE (b MEEERTT — X OBIEIMT)

URAZ L~L ey s
104 (1/10,000) 100 pg/L. ~ 1000 pg/L
105 (1/100,000) 10 pg/L ~ 100 pg/L
106 (1/1,000,000) 1 pg/L ~ 10 pg/L

- WMAZEIZELDH Y XY
Rinsky & (£ 24,25) (2L DB O ATRZEZRTR O FRICBIT 5 H
M7 — 2 2o E . HE—RISHl o7,
- K&K =v RURZ : 22X106 ~ 7.8X10%, ug/m3
- DR LR ERKAFIRE (Low-dose linearity utilizing maximum
likelihood estimates) (ZH& 42)

URAT L)L T
10+ (1/10,000) 13.0 pg/m3 ~ 45.0 pg/m3
105 (1/100,000) 1.3 pg/m3 ~ 4.5 pg/ms3
106 (1/1,000,000) 0.13 ug/m? ~ 0.45 pg/ms3

(5) BMEICEITEHKEEEDRE LOROF M (S8 1)

R B NEMWFEBRILITR N AEICE L TR+ il s 5 & LT,
IARC Tl, Z7/v—7"1 (& N TRENPAMEDH V) IZ5E STV 5 (TARC 1995),

Wopk 4 EOFEMAZES KO WHO (1996) & 612, ARG 4 L A s
D 103 FEBN AV A7 YT HCEPKIEE & LT 0.0l mg/L 5 H L7z, F£7,
RAFEGIZLD Ty M~ T ZDOFERER (ZR 12) OB~V TFAT—Y
EFTNAEROCTI0BMPAY A7 ZHH L& Z4,0.01-0.08 mg/LL & 7272,
NGO ENLIUEE L L TIE, 0.01 mg/L N8I CTH D & Liz, EFRAET
X, B TRARBZOERTHLN, fERE L TRAOAKGICI 28R EF L H
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MIEBAE LT TS

k[E EPA (2 X % Integrated Risk Information System (Zff6) (2B T
1999 FDFHMHICEEASWT, B POREIEIIC LD 1058 LAY A7 IS T 5
B KIEE X, 0.01~0.1 mg/L TH D LHEHL T3,

b L, IRIS TORMIEIZERBWT S 108 A A Y A7 IZHY T 25 T IRIE

12 0.01 mg/L T 5D T, ZeMOB ) LR BN B3 25 FHMEEIX. Bko
0.01 mg/L Z#FF3 2 Z EN@HITHH EEZLND, & LT,
= 15-1 EPA[C&BRUELD DI EIZEK D) R EEE
R & R FIF5% RfD
(mg/kg RE/H) (ng/kg R/ H)
EPA/IRIS 300

B P OWABREGEEY BMDLaps1.2 30 # L ~ros) 4
HFW (5‘%5@ 35) j‘%) i X 10(fEAZS) X S(HE

FE)X B2 GBI
w5 (ALC) b OAEERBRD 7 —

RE)

(20083)

& 15-2 ETIVMEEICE DBREIFEAA ) XY DEEHIFHE

U AT L~L B (ng/L) A& (ug/kg KE/H)

WHO/ 104 (1/10,000) 100~800 3.3~26.62
DWGL 105 (1/100,000) 10~80 0.33~2.662

(2004)

106 (1/1,000,000) 1~8 0.03~0.272

EPA/ 104 (1/10,000) 100~1,000 1.8~6.7
IRIS 105 (1/100,000) 10~100 0.18~0.67

(2003) 106 (1/1,000,000) 1~10 0.02~0.07
VSTV

(2003) 105 (1/100,000) 10 0.4b

A ARE 60kg, 1 HDOHWUKES 2L SEL., #Ehk2=v FJ X7 : 1.25X107~1.0

X106,/ ng/L (%47 % % 1L H729 1pg K E2AEICDZ VBT 2 & 0

BN Y A7) | ROEEMREL : 3.75X103~3X 102, mg/kg AFH/H K O & %2 HH,

b R AR 50kg, 1 HoOBOKkEEL 2L EMREL, k2 =v FU X7 : 1.0X106, pg/L
(HEWE % 1L 5720 1pg GOMEDK A EJEICOTZ VBT 2 & S OBEEIRNA U A

7). REOERMREL  2.5X102 ' mg/kg KE/H K OHEEZ R,

3. REWRR
Fpk 18 FEFEAGERFHI BT 2B OAEKROBHRI (3 16) 13, JFKIZ
BT, S, ACERKEHEERE (0.01mg/L) © 10%H8iH~20%L, F T
k/fpﬁ 12 B AT 28 %%LU% i?“f*‘“( (5263/5266 i) D 10%LL FThH-7z,
CHKICBWTR, s R E, KEZEHEEO 40%EiE~50%LL T O
T1 %Fﬁ CHBIVIZI, jwrs @%)ﬁ@k’f?@%ﬁ{ﬁ@ 10%EA T (5218/5223 Hi)
ThH-oT,
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F 16 JKEK (JFK - %K) TORBRKRE (S8 43)
HEEICHT HEHS MR
= 10% 20% 30% 40% 50% 60% 70% 80% 90%
7k 10% i) fiezhic) fspic) faic) fspic) fspic) i) fezhic) HBiR 100%
/ BIE LF 20% 30% 40% 50% 60% 70% 80% 90% 100% iR
" IKIRFER s LIF LR LF LIF LF LF LIF LR LIF
X ¥ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 0.011
(1)) 0. 001 0.002 | 0.003 | 0.004 | 0.005 | 0.006 | 0.007 | 0.008 | 0.009 | 0.010 | (mg/L)
il (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | ~
=N 5266 | 5263 3 0 0 0 0 0 0 0 0 0
ik 1028 1028 0 0 0 0 0 0 0 0 0 0
i L, K 305 305 0 0 0 0 0 0 0 0 0 0
HTK 3138 | 3135 3 0 0 0 0 0 0 0 0 0
ZDfth 790 790 0 0 0 0 0 0 0 0 0 0
2 5223 | 5218 3 1 0 1 0 0 0 0 0 0
- FimK 929 929 0 0 0 0 0 0 0 0 0 0
,7J< 7 LA 271 271 0 0 0 0 0 0 0 0 0 0
HTRK 2850 | 2845 3 1 0 1 0 0 0 0 0 0
ZDith 1158 1158 0 0 0 0 0 0 0 0 0 0
(CFpk 18 4 AL A RS R)
. B REFEE

NPT, E., BERE, SR, S M asa vy a RN 8 n2E
SRIE B - FatE i L=k BRCi

AR Z 31T D Yeta R B 358 2 FEAEIC
WITNHEETH Y, NUB U DRB A
— 07, FEFD AL
FIMER K VY 7 RERE DI
mg/kg K/ ), B OIEFEMN ATEME

L7zl i

ERIFME RS o Tc, LrL, B MEETel3HHE
. In vitro KON in vivo iR D
W2kt L ClIBamtE o B SR g bz,
ZEALTIE, 7y MO T 22 Wz @R 0 & 53R To
IRV TR D @V EDR RS %ﬂﬁ(LOAEL 18
IR A MAE— BiEHE (TDD |

DT v MR~ 7 ZAOHIMERKL DY > EREL DD AR AR SE0R 5Kk 1,000 (i
7 « B4 10, LOAEL £/ 10) Z @M LT 18 uglkg RE/H £ 725,

FEM AN

JEE « N2 — IR - Zymbal B3 A« EIEERO RV L BB M OV BB A

DOFAEFEMMB R Sz, —F, B MZBWT, ITHTUEB Ui

FIZ, HB0 7B (H‘ES:L’CAML'

HIND L& BT, D% < DIERTE
IIWETHDLZ ENFOENTND

%60WD&@’ié@%%%?@E@%@%éiZfb%%%?i@mﬁ\

A BBRILIEHENIENERE THDH 2 Enb, B N TORAZRTEIC

TR

2]

Y

75144
=34

WZHOWTIE, BRORERER T, 7 v FEO~T RZBWT, B o

ST 571
BRI AIE) OV 27 OBEININER

BT DEFIEN G, B M LTHEN
IARC TIFEIN—7112%

EROZENS, NXUB UL g%ﬁ‘@ﬁ%@ﬁ?é EHIBT SN DD AWET

PHLTWD,

7%

X % A iiiE
@%éj Xﬁ%ﬁ%ﬁfé I L DFHmANEY) CTh D LI Lz, XB O A
BT 5 BT — 2 2 DWW IEIMEE 2 W e & — ROGEEm O
fEd. UEZMEOR N =y N AT ((KE 1kg H72 Y 1mg/H OHETEJEIZ




Do 0RO RTE LR, ZOFZCER L CHIIFOAE U NBAY A7) 1525
X102/ (mg/kg AHE/H) & 7potz, RUBUORENAY A7 L-YL 104, 105, 106
WY T ORI, EEiv4, 04, 0.04ug/kg/(RE/H TH 5,

LB, BREEZEE TR, IERDAmELIEE & L2356 @ TDI % 18 nglkg
RE/B, BOBAMEEEE L LG a0 B A=y N A7 % 2.5X102/(mg/kg
RE/H) ERE LT,

@R AEEZ TR & L7256 @ TDI

TDI 18 ng/kg R/ H
(TDI 3 EARHL) 18 7R
(EhhE) T MR~ A
(CHARD) 103 i ]
(Be5-515) Boks
(LOAEL B EMRMAT ) AmEKE Y > BRI
(LOAEL) 18 mg/kg 1A=/ H
(e TR0 1000 (Ff7=, {E{A7E4 % 1 10, LOAEL {1 : 10)

@ KN AL L LTcG B DN 2=y N R
=y FU A7 [{KHE 1kg H7-Y 1mg/H OHETHIEIZDOT-V&RNO
iR LT-RFO BB U A FER AU AT ]
2.5%X102/(mg/kg &/ H)
(R EIRHL) T R BT DI ge
(EhhE) =
(&5 515) W N\ iz
(R EARHLFT L) 9 1197
(VA7 LoyL EHEECE) 104, 105, 106 (204 9 D8 EE I,
FNZEi 4, 0.4, 0.04 ngkg/IKE/H,

(&%)

Al BN EEEB R TN AL IEE L Lz TDI &30 AMEICET
LV A7 EHEM U, U A7 EFRSBIC B W T, TERECE KT o ¥ o0
BRIVEZ T A BRI, TN DA F 2 U B E AR ET 2N H
%

8. RN AEMELIEE L Lizh . EiLo 18 pg/kg RE/H ZHWWT, %
H#R%Z10% & L, (A% 50kg Ot M3 1 H 2L B AR L7- & =, flcbbkd
DIEFEIL 45 ng/lL 725, — )5, BNAMEEEIEL L2856, EiloRP A=
v RV RZ WL &, 103 BB A U AT LoULHNTF YS9 SRR O E
10 pg/L & 725,

* WHO BREKKE T A KT A AAZBVWT, 1053NA Y A7 ITHEY I B EREK H DR B 448
HLAESD LUl (life time excess cancer risk) &L T35,
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F 17 BABRIZH TS NOAEL &

X B RERFE T RRA v b NOAEL LOAEL e
| REEME- mg/kg K5/ H mg/kg K5/ H
Bkt
iffi| <7 A& 17 JAR-60 | AFERA(100-), Wikt | MLk s liRliasZ
(| B6C3F: HRGE 5| K8 400°) A & 72 A i | K25 HE 50
WMERE  5-10 | B 5@ #2 | BRSO (E 50-, M 600), | =@ 7 RH#E | = 7 HHE
A%G W | AERD 8k (g | 18(E) 36(E)
e a=s4y | 50-, I 400-) I 200 I 400
=l 7 HH | =8 7 B
143(E) 286(E)
©@| 7 v b|178R-60 | KERD(Q2007), AEZ | MmikwE liRliaeZ
F344 iR | B RIGA 5| A M EkE A (M 25-, #E | 7 100 1 200
5-10 H) 586l £ | 400). A&7 U o 8BRiE | = 7 BHAR | =8 7 AR
O#% 5 | A3 25-) g Y o8 | 71 143(E)
BEa-viir | Bkbhe, BESE M (AR | M — Ik 25
H#11(600) =i 7 B
18(E)
@ 7wk 6 »H GA | AmEEL(10-), FRfEk | 1 10
Wistar 5 H) sal | Wi (50) =il 7 BE | =8 7 BHRE
i 10 ROfs 0.7(A,E) 7.1(AE)
VRIEE A) -7
i
B~ v 2|103 # K| HEEFOEGTFRIKT 25
@| B6C3F, GE 5 F)ig | (100 THE)., KERED = 7 A
ikt 60 HR S | (100 T 10%20 B, H 18(E)
VR 2y | MEREL - U > /BRI,
v B B n(25-), R
IR b B Rl 3 AR SR 0
(Mt 25-), PNBLFEHE A
RN 25-50)
® Zvhk 103 @ [ | H &AL RIKT 50
F344 G 5 B | (4 200, M 50- THE). = 7 H#R
HERE 60 HilkE O 5 | RERCBE 1007, A 36(E)
iga-via | 7o BiEREA (E 50-, i It 25
W 257). MRy o <EREES =i 7 H#E
(4 50-), i U > <ERkph 18(E)
B (I 50- 1 25)
®| 7> b 104 B [# | SRiER. BifEk. U o8 500 EPA T, 1
SD it | GA 4-5 H) | Bk (500) = 7 HHE | R+4> T,
40~50 B % 11 321 NOAEL KR
5 LOAEL /%,
TRIBEA) =77 RETE 720
i} LLTWA,
<A 28 H FHIAR | F B 7N L B s 8
@| CD-1 I | K#&5 b« BXER L EHAN(180 T
5 FE)., AMER- U oSk
ARIMERED (8)., Uk
FEAEREIN T (40- CTHE)
Bl w0 R IEE 812 | HAKERA(1300) — 1300
ICR/SIM | H s#ifilf
i 30 N2
© 7y hSD | R 6-15 | REEI Y - 15 =& D | BEWEE KB




M 20~22 | AEEFIFED | (250-) AAERED - AERE | 50 250
ek JNEI I (500-) | i E FE
D HINA000) T T
IR GHEmElzze L) - {kE | 250 500
K F(500-)
i AVEE R 18 o 18Pk EEMERER o SR R RAR AR - A TRMERER

A EE

E : USEPA
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ARFHEE T L2 oW TIRIZR B o 72

ALC Mty U o EREL

TI7=22T ) "N TUAT2T7—8, IVEIVBENLVEVEENT VAT I —
b

AP . ALP TNVH U T AT 7 X —E

TARGRUEET I ) NT VAT 2T —8, IV I VXY afig o oA
7)—E

AUC 1L SR A I P — B R T TR

BUN MRS % 3R

BMDLio 10% D% T 50 F~—27 FED 95% (5 FRE

CHL F v A =— AN LR Z — il ARk

CHO T v A =— AN LA Z — PG RaAE

Crmax He e . ) HR R

CPK TVTFU T AT FF—F
CYP vh7urAP450

GSH TINEF T

Hb ~EZm ()

Ht ~~vhr7 vk

LCso PHE ST

LDso PABOE &

LDH FLERR K SRR
LOAEL )itk

LOEL  fuIMEH&E

MCV  FHIRMEREFE

MLA <A 7 F—< R
NOAEL [t

NOEL  M{Ef&

RBC FRIMEREL

Tue TH R0

TBIL ) I

TDI Mi2s — H B

Tinax Hc e L CHFE) Hh i JEE 8 e )
WBC  #AimEkEk
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