#HH 4—3

tFEME - FEYEEMRERICETEIEBRRIZONT

1. BHWRR

ELEHBRAEIACBERLLEERICBERERO O -FEREKDE
BREERECRIBABEZEIM (ERI15E7A 1 AHTEESBS
HBRE 0701015 8) [22WTIE, RVEVICELT, £58 (FR 19
F£TH3IA) E&DE - =P EEMARESERAIT—F 57T IL—7 (E
B RS S8 (FRI19F108228) . 20 (FR204£7H
18 8) 2B - FxMEEMTELFRGEKNS (BE: TEHF)
BUEAE (FE204982H) t29E - S&DEEMHAESREL
(BER:EES ITBLTEESh,. BERER (B)NEYELHLAT,

Fh, BBHER () 20Tk, EE<KERIZER - BREE- -8
2, BREEBEESICRETE e o1,

2. BREEBHKIRVEL) ICRIBFBELZETHECET IER - FRO
BEIZDOWT
tERBICEAT S TEBRER (F) | #ERRETRELFT—LRA-DF
AL, BR - HREEET 5,

1) B8l v
FER204£98258 (K) BREOBRRLESS (F255H48) #
TH. ER20E108248 (£) TTO 30 B

2) At
BFA—N (h—AR—SLk) | 77 9o RRUHE

3) BER - FRREH#ZE~OHE
WEEW-ER - BHRFELYFLD. LEVE - EEMEEMRE
ROEROETOL L., BDEICHELCTEMRESEHEL. BEERE
EYFELD, RERERERICHRET 5.



AmERMKEEEE ()

2008%9H
BRREZERLFNE - TRMESEM

=
S



CEBOBRE |

CERREEEAEEAE

- ERELERSFLME - (LEMEEMREES
ERV—F T IN—TEMEELE

- ERREEELVENE - ERMEERELSMEE4LE
- B

1. SESDEOME
=P

. — B4
fbEg

. BFR

TR

. ER

. WEAEEAgMER

. BATHISIE

0 N O U W N

0. BREHIZHKRLHROBE
1. FEHET28FEHMA
2. EFEHEE%E O

3. BRERN

. &R

- AFEETEA LS —R
-

Sy O v O Lt o ov o On oot > S

(o2}

- 20
+ 26

- 27

+ 31
- 32



<FHDORE>
20034 7TH1H

20034 7H 18 H
2007 7 H 3 H

2007 ££ 10 A 22 H
20084 7 A 18 H
20084 9 H 2H

2008 4 9 5 25 B
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HEFREEIK DOFRBEEIEIRLEEYE & LT, R Erorg MR ER
T o7, :

Tz L BREEIT, AUENER (v U X, Ty ), HENEERR (=
A, v b)), BEEEEREURBAUERR (U A, Ty M), aEattRR
(D R), &5 - REBERER (VA 7y N REEHERETH S,

_RUF UL, BEFERERLEEC L-RBRCIITRREESRE 2 h o33,
b MR EIEFEMRICRIT S REEEEBREHRER LB T, nvtro &
O in vivo BB OWTIHBETH Y . RUProRB AR L CiiEESED
Bangbiic,

R DIESEBRABEICETATHAE—BERE (TDD X, 7y hER<wT X
DEMEKZ Y v SR 0R» HRR - LOAELLS mg/ke S5/ #BHLE L,
FREFELEE 1,000 (FEZ - (B{E24 10, LOAEL £/ 10) #E/A LT 18 ugke f&
B/R &7,

BRI ONWTIL, 7 v PRV AOROBGHRIZBOT, Fx R2BAD
BRAEZEMP RGN, —F., B MIBWT, TETRUEBUIEE SN HEE
W ALRENE (5 LTAML : 2FEHEANE U X7 oBEmBgs
SNBEEBIT, DL DRERBICBITAEFENEND, B ML TEIRA
METHIZEBAMENTND, JARC TR/ L —7 1 It ELTW 3,

ERoOZ Ene, NUEBUE, BEEENABEET D LB SNIRBRAMET
5D, N ORABERBICRIT A AMRT —F I ESWREAMEEE AV
T HAE— RSB OREE, Y EOREN A=y M R (fKE 1kg H72 Y 1mg/
BORETAEIZDLEYVROERELUZRF, ZOZEICEFR L THILFOE T 3 FEN
AV A7) 11 2.5X10% (mg/kg RE/B) & /2o T,

PLE, SERPRAFHEEEE LeHE50 TDI % 18 pg/kg KE/H %Eﬁs/ulﬁ%?ﬂ
BeLERBEOREBAL=y YR % 25X10% (mglkg KE/R) L BRE L,



I. SR HEOHRE

1. A%
BRUERE LTOYE SR A, BRIH, AHENE (H4EMEZES
&)

fliSL B =6 UTEEL R A, GRREER. AR, AT A
S, BEL. B A (), BEE (R xFLy, 7=
=N, RYxZRATFN), B (2 TB, AVFr), BE (24D, 7uu
v U E), WA, BEEL, BE (Y7 VU, BBRA (7Y
oL Ey), BEERI (PCP). #ekakm (PCD). B .

BARRAEr=18, B EELARE—REA, MiE. i, [
WY, ToMmTAa—VERR GRD

2. — {8
Ry

3. {t324&
TUPAC

g . ~NEV
324 : benzene
CAS No. : 71-43-2

4. 7FR
CeHs

5. 9F8
78.1

6. fAEx

®

7. EB{EEREIR
HERMER  EEOWEE
Bs (C) @ 55
#wa (C) 80.1
HE (k=1): 0.88
KR~DEfEME . OKBFEE  1800meg/L (25°C))



kA7 & 7 —N5ERE (log Pow) @ 2.13
ERE (kPa (26.1°C)) : 133

8. RITIRHI%E
(1) ESOREESE
AEENEE (mgl) - 0.01
REEMEME (mgl) : 0.01
EOMDERE : FKEBEOBER UM EOEXE 0.001 mg/L
FEZemEl (EXEREFMEERE) 1ppm
KB BRDFEEELRBWT, By 5%l EEH T2 2 A0
WT, BESRRIEINAFEWERIBEINLTWS,

(2) BNEFOKEREBE(EHS FS1UE
WHO (mg/L) : 0.01 (% 38 iR)
EU (mg/l) : 0.001
U.S. EPA (mg/L) : 0.005 (Maximum Contaminant Level)
BRMARREATA FT7A4 2 (B 2)  FEEHE 6 X106 (ug/em3) EE

I. 2RI MEROHE
1. HBEICETEENMA

WHO ik KEH A K54, EPA/IRIS WU & ., ATSDR OFEMEZHT
o774, IARCDE/ 757, WHO IPCS &4 Hic, SHiIcE+s:8%
RIARZEE L (B8 3~10),

(1) ARBHE
OEIR - 54 .

RUP UL, BARBRERHIT, 30~50%BRINEN5, EMERTIT.
N ERORET D E 100% M EEEPLRINEN S BRI ENE DI
1%L TThB, MNEShBE, NUPUVEIRBRERICHIDLTEEITELST
xbicd, RENRRDE, BNOR B VEBEITSFEIIEDT S, EHA~
DI AR, EFRBRT O EVREMOBEIIN RV EY (B3R 3),

e i .

R ENTE_E - ORBERUEEEL, EREMEE ETRURER &3
ZEBHELNIERTWS, RUEBIIFDIEE A LR, EiChlETOESHE
BEAX VI —EBRIZX - T7 =2/ —NIZENTD (BETHLRIBEOELRES
'B). 1 EIDEREED 12~14% (EEREM TiX 50%ET) O EVBEDE
FRZIC L VIEENDS, RICIZDOTHORELEN S, B Ii3ed
b7 =/ —n e LTt END (B 3),



NUBVDOREBRIC OV TIRE OFERTONTEY . RBIrO T 2
K[RRPZHEE N5 LIAHT W oD REHER A B STV 5, UL,
ENENORBYOZMIER O E L CIsRmHA0A3% 0 (B8 9,11),

NUBCDOEBREMITT = /) — 1 Th B, FHEOBLEROERIC kT,
ERFACEMDON B UG H Y RERTT = ) —ABERT S, T= ) —
DRERSHIT N7 m= K HBVNIFEEE ORARE 7o > TRBICHRE S .
BB DEERFERERRLEZ DN TWVWS, 7=/ —A0—Eik. b
Nax ) e 7a—n el 5, v¥ro—& i, P rafixy
FEZETHRL., A3 TATE F2RTLaVEL RS (B 11D,

HIE, NB U X B EHEEEOEEERIL. 72 )~k Fa% o,

LI TNTE RERRIT 2L LOBMEERICERETZ STV (B
%6)0

Benzene

Oxepin
O - o g
g 3 , 3
PASEIIEY g} /y’
GSH

frams, frens~ Muconaldchyde §ONHOOCH
Y
Benzene { i
evoxide OO =8 . O H B
. \EYO{D?&Y})ROLASE S-Phenyhnercapturic acid
BEARRANGEMENT .
l O
Benzene
o dihydrodiol
Phenol O

o-Benpoquinone i
DIHYDRODIOL - OH
DEHYDROGENASE o @E
PasG
PASOHEL . OH o O
; i ZQ Catechol . Cmechol
o % OH
i PEROXIDASES
K Hydroquinone AUTOXIDATION l
Hydroguinone
450
d O O
SA4-Dinheneguisone 4. Biphenol
~ 0it e ) - g
; NQOL
E o Bemzene wiol - Bemoquinonoe 3
HO O 3 o

KRB ORERE (B 5 (Source: Ross 2000))

(2) RBREDE~DOEE

OERMEFEHER

RB U OBEFBERTEV, BOBSILLDEZT AL Ty FD LDsld, 1~
10gkg TH 2, BARE 2.8 BT LCso 1% 15~60 g/m3 Th 2 (K 3),

QE 2 EHER



a. 1T ERESESEEE (T9R)

B6C3F1~ v 2 (ffhE, £8R58 10 IT) (21T 522 (0, 25, 50, 100.
200, 400, 600 mg/kg FHE/H . Wi : =—> 41 0) © 178 GE5H) @
SRR DR SRR E T o7, 17 BREIORBRK THRIZ, MEETRE (B85
BN 2EMET D& Lbic, #HL, FEEGSRE L o, T/, 0
200, 600 mglkg E/AREFICBO T, FREEESLEENL 60 B R
& MIRFRREL ERTS & & HIT, FI8 L. PR E 217 o 7,
BREHETRO LN BT RESE 1107,

NUEVERE EEET AR 0 7, 100 mg/ke KB/ H B0 ik 58y
T, MEEDRICEREIRREED 4~10%Bd Lz, 400 mgkg Ll DOREEED
HEREIC BT, IRERDSWHEAYIC SR D B, 200 721X 600 mglkg @ 60 H [
DFEZITBANT, BEEEO-TRIC D AR RO o <BRAIE88 S e ds
o7z, 120 BEICIE. 50 mgtkg LLEDEEBEDHE, 400 mgkg M Eoik 58
DHET, FEZELBRD R V8RB (p < 0.05) BBDH SN (400
mg/kg EFHOMETIZY BRI DAH) (B 12),

28, EPA Tik. 17 EMBARO®RE LT, MEEMEE0 NOAEL
% 25 mglkg (O 7 B#5 : 18 mg/kg (AE/H), LOAEL % 50 mg/kg (B 7 H
#5 36 mghkg (AFE/A) & LT3, METIL, MIKFAIEED NOAEL % 200
mgkg GE7 B#5 : 143 mg/kg fKE/H). LOAEL % 400 mg/kg GE 7 H#
% 286 mg/kg (AE/H) & LTW3 (BE5).

=1 IO ERESEEERR

B it T
600 mg/kg KE/H g g e B Bk
200 mefkg FRE/E DLE | VP VAR B ER. U » SRR
100meke AE/BLLE | BERERD B
50 me/kg HRE/BLE | FUNBREDY Y BROBD | o
25 me/ke fEE/F ZHF R L TR L

b. 17 BEFE2EEMER (Sv k)

F344 7 v  (HEEE, SHRE5FE1000) oBIF B ¥ (0, 25, 50, 100, .
200, 400, 600 mg/kg BE/H, I =—rAAN) O 178E GB5H) @
MR ORERBR 2 ITo7-, 17 BEORBRK T, MIEEMNRE (FRE
BESIL) 25T 5L Lbiz, L., FEEBFENRE DI T -, £72.0
200, 600 mg/kg AE/AFTERICBVTIL, SRS 5L2EBML 60 BRH
G, MRFEIRELERT D & &b, FR L, FEERENRER2{To 7,
BREHTHED ONEBHFREE 2177,

AN RS LEET AT 07, 200 meks utw&%ﬁf
MEHEDTASEE X REEE 10%LL ETEo 7z, 200 £ 721 600 mg/kg @ 60 El
DBz IV THEREI A B BRI ROV Bk (p < 0.05) B3R
Wb, #5120 HEIZ, 25 mgkg SLEOFREFHOM T, FE2HMERE



DROY o SHRgAEE0 B, 400 mglkg ORETCIEZ R Y o B 58
2Zahre, 600 mg/kg BE5EED 60 B R TF 120 B MRS 1L, MERED B+
D B MY BREE S EFICFRD bivk, 600 melke HFSEED 120 H L
GRFOMES ML 4 U5, #f 5 ITAF 3 ITizW T, B TOMEMm (BErlEf) 254
MLz (R 12),

728, EPA Tk, 17 BEOMANR N R 5% 0 MIREEMEE ST, s
B % LOAEL % 25 mg/hkg (B 7 BHUE : 18 me/ke (KB/H). HICRITFS
LOAEL % 200 mg/kg (1B 7 B#2% : 143 mg/kg KE/H) L L= (BE5),

£2 Zv 1T ERESESHRR

BoRE i3 i3
600 mg/kg {&H/H RElgP U 2 ~NERENE, MEIRE | B ImERIS D TR U o SER
13 TS, PRl dsn
200 mg'kg (RE/R Lk | BAEERD, HMERE Y | Sk EERD
v SER Dy
25 mg/kg IKE/H FHEF R L FHLERR O0) >/ ~ERODE>

c. b y AFESHERESER (Sy M) |

Wistar 7 » ~ (., £&E58 100) 2B 5_¥2 (0, 1. 10, 50, _
100 mg/kg RE/H, BEL: AV —TH) D6 » AR GA5 B) HEROEs
BBREITo70, BT, —fRREE, AR, MBER. MRFRE, Lkt
RE, FRICOWTHIE - B8R L., REESZOREIR, I, O iR, 2
iR, Eig. BE. BB, BERIZ oW TITok, FREETHED DN-EHTA
s s A

10 mg/kg AE/A RS THLIKBD B HOTNICED b, 50meke KE/
H UL L oRGHTIE, SRR RO mEki s 23380 b, 1mgke K5/
HRGEICEE I o7 (BB 13), BEF— 4 RUWRHETIIBE ShT
VR (BHE), :

Z DR THFR S h - ME~0FEIZ T 5 NOAEL (3 1.0 GA 7 HifL& .
0.7 mg/kg AE/H). LOAEL iX 10mg/kg AE/H (B 7 B#E : 7.1 mg/kg &
E/A) Thol- (B 13,5), |

g3 Ty 6y ARMBESEEHEER

BReE5FE #E
50 mg/kg fRE/H FRIL BRI
10 mg/kg AFE/A LI E 2 k>
1 mgkeg (KE/H . BHIRRZL

QEEEEHBRE USRI AR
a. 103 BERMBERL RESAEHEHER (RVR)
B6C3F1 v A (Hrk, £4#%57f 60 D) (281 5~Er (0. 25, 50,



100 mglkg (KE/A ., B : =—2F A1) @ 10338 A5 H) OBfiRD
HERBREIToTe, BREEHTRDLNEFEEFTREZERE4ITRT,

HMERE L b, FAESHEA DI - TEFENET L, BAERTIHETHER
(p < 0.05) Thoiz, HHECEFEFEICBITS 103 BE OMEET, XHEEIZ
Fe_THET 81%, HET 85% ThoTe, BT, HMIROFERBN, BH
BT, #5843, 6. 9. 12, 15, 18 » A%z, WHEEN T, B5HAS
6. 9, 12, 15, 18, 21 y HRICEH o=, [KFAEE TR, AmEREDOR
SRBDLNIDIL 6 RV 21 » BEDOLTHol-, HETIE. HIMEROB 2
BOLNEDIZ 12 R 18 » AR ThHofi, WThizBnTh, 2%E5
HTHE Th-o7z, 50 KT 100 mgkg #E#HD 3, 6, 9, 12, 15, 18, 21
y ABIZ, BETEERY BB RRED BN, 25 meks BEBEORET
X, Vo BROEERBOPED N0 12 » ABRORTH Tz, MDE
&, 25 mglkg D LR ERET 12, 18 » ARIT. £, 3 » A% 100 mg/ke
BE58E, 15 » BB D 50 mgkg 53T, FERV VU ABRBLBRD LN,
BriEE m oI A 0, 25, 50, 100 mg/ke #e-5-EEDFE 0/49, 11/48, 10/50. 25/49
VTG, # 8/49, 14/45, 8/50, 13/49 PLTFRW bivi-, IS OBt 0, 25,
50, 100 mg/kg X 5-FEDHE 5/49, 9/48, 19/49, 24/47 BT, #f 9/49, 10/45,
6/50, 14/49 ILTELR Iz, BBV T, UV REET T TIIEDORE
FEEEEOFBERNREL (12/47, 39/44, 31/49, 29/48). T{r 2 »DAE
ICBW TSR OB ERORERNE I -7 (15/47, 35/44, 32/49, 22/48)
(B 12,14),

7235, EPA Tk, Z0ORBRIZBITH LOAEL % HmIKED BN 3Bk
PzonWT 25 me/kg (B 7 BIAE ; 18 mg/ke BE/B) & L=, Z® LOAEL

HRBRLUEFRIEAETHY, NOAEL [IFER CTEahofc b Lz (B 5),

Eir, BBAMEIZOWTIL, BEOR P UFRERET, Zymbal ROBE LR
BA (0/43,.1/34,4/40.21/39), Zetk U > /3B (4/49.9/48.9/50,15/49) . Fiti,/
K[EXRE, BBAEITEOHR (10/49.16/48.19/50,21/49) . /~—&F —Jf
PRIE (0/49.9/46.13/49.11/48) . SIEIRORFE LKA A (0/21,3/28,18/29,
28/35) RAFED LANRD bz, MO YL ARERET, Zymbal O
REERMR A (0/43,0/32,1/37,3/31), BV 2 3fE (15/49.24/45, 24/50,
20/49) . SRRIZBITHEHEH HWITEHOEREMILE (1/47,1/44. 6/49,
8/48) . FLERA A, (0/49.2/45.5/50,10/49) . i/ [REXTOERE. BRBSAE:E
IXFDFEE (4/49,5/42,10/50,13/49) ORESFE O FANBD LN (BB
12,14),

10



F#4 <R 103 ERENENE - BEAEGFSHE

o ek aa B i3

100 mg/kg (FE/H AFFRIET. FERD AFRET. FERY. Zymbal
FROBIELE A AF ARG

50 mg/kg RE/HELE | Zymbal BROBELEXAA | SIRIZEIT 2 EERIEMARE « 1
BRORELEESARCH, | RBARUH/ K8 X ToOR
SEXTORE, RBA R | B, BRAEERFOHEDOSR
F DOFFE ORI AERIE

25 mglkg (KE/ALLE | BmMERR Y o BROEAD . & | BMEKREGD v 3komd. &
BEEMSE, B Y L ER T | MmN, SRR OR ERER
NS —[RIRAE ORI | ROFBASEM, B LoE
DFEAEROEEM

b. 103 :BREMEE RHUAEHEHE (Y )

F344 7 > b (HERE, BiE58 60 L) (2173~ ~E (# 0, 50, 100,
200 mg/kg AE/H, MO, 25, 50, 100 mg/kg AE/H. B =—F A1)
® 103 AR GH 5 H) OBARORSHBRETol, REFETHRDLLN-E
PHERTREZR 5 17T,

AFEPAEREVIET L, EomAESERL o R B ilyu:@j%’ﬁ_-
BT, BETHEE (<005 Tholz, FHAEULOBRSHOHET, KE
DSRPRRERIC T Ui, BREU EOREH TS, 6, 9, 12 » HRELZ
T, AEEREEOFER B IRBO bz, #HEHBE 15, 18,
21, 24 »y HOBHMRLV-ViIBEE L FEE Chok, BT, BRELE
DR GRETRERFEOR B2 AMERED 135585 b7z, sTREEOHE 0/44 [T,
(EFAERED 4/42 1T, PRAERO 8/41 [T, &AHERD 10/34 15T, MR
3 NRERERNBE SN, BT, IR WLT, U L oSERB R
Shulz CRIEREE © BE 049 T, M 0/50 PT, {EAIERE : & 19/48 T, # 11/50.
c PSR I 8/47 T, M 8/49, = P EEE  HE 23/47 T, M 10/49) (B/ 12,14),

728, EPA TiX, MIzB Wik, BEEDRERY BB IZ20 T
LOAEL % 25 mg/kg GB 7 B#5:18 mg/kg (A&/H) (HEIZ BV YT, 50 mg/kg
(B 7 H#2% : 36 mgkg AE/A) L L, ZhbiIRBRLUEZREAETHY.
NOAEL iR TEaoinE LTW5 (B b)),

T BBAAEIZOWT HEDR B R EFET, Zymbal IR A (2/32.6/46.
10/42,17/42) . RSO RBY EEHFEER RFEEERA (1/50,.9/50,16/50,
19/50) |, FZf8 0 R b ELEERE (0/50. 2/50. 1/50. 5/50) B UG E_E A8 A (0750,
5/50, 3/50.8/50) DRAEHEEO LFNBH LN, O ¥ REFET,
Zymbal JR23A, (0/45,5/40,5/44.14/46) , OFEEERO R FRABEER VREEL
75 A (1450, 5/50. 12/50.9/50) DFASEEO FER @B bl (B 12,14).

11



#£5 Sv k103 AMEREE RSAEHFAHER

BEE HE I
200 mg/kg FE/H | £FEET. REOR¥ELEA | -
FHERURELERADORE -
RN :

100 mgkg RE/B | RERY), Zymbal RS A

50 mg/kg (RE/H BlERHEA . BIR Y o SERF
8. IERY o BRESE. DRSS | £ETFRET
ORFELEAFELRVREEE
B b A DFRA SR

25 mg/kg (FE/H BBk ElR Y o ERkAEE,
Zymbal [RB3A - OERORTE
LR R R EERAD
Fe A I

c. 104 BEMEE LA EHEEEE (SY )

Sprague- Dawley 7 > b (MfRE, S4E5FE400L, 7EE) TR H_¥
> (0. 500 mg/kg RE, W AU —7H) @ 10480 (B 4~5 B) 585
RARERREITV, BCT DX TERE L, REFHTHRD ONHEFTRE
=6 Y,

500 mg/kg &EFED 92 B TORTEIIXMEHLRAFRTH o7z, FEIX
RHRERFEIC AR TR B LTz, 500 mgkg HE5FE D 84 BEHREE T,
FRILER (RBCs) , ALk (WBC) BN v BRI NEE S W= (B 15,18),

2B, EPA Cid, 26 DFREEDN B LOAEL BT NOAEL Z2HET 311t
EBRATELTHDE LTS (BHEB),

Fir, BRI OWTIL, Zymbal BRSA (MERES - ﬁﬂﬁﬁqﬁ 1/94.500 mg
F 58 34/79) DBEDEMBHZ LI, £, ZOBDT v MNIHTH D OIE
A (BEEERT : 0/94.41/78) PEH LI (B 16),

Fz6 Tv 104 BAEEEEE A ROAEHSE
et HE v’
500 mg/kg (RE/A | #IRMER- QOIERE Y 2738k | #BFRIER - AMERR TN 2798k
DFD, Zymbal JRABAARTO | O, Zymbal BEARTR
RS A DFEATEREM BB A DFEAEEERENN

d. b2 BEIREMNAMEEERE (Sv k)

Sprague-Dawley 7 v b (HERE, S#58E30~35 [, 138E) cBlF5<
B (0, 50, 250 mgkg FE, B AV —7 M) © 52 (8 4~5 H)
HHERORSEBRE2IT, T0#%, REECTEEL-, EREFTHEDLONE
BUFIRER 11077 |

B RERE T, Zymbal RASA (HE : XPEREE 0/30. 50 mg/kg AER G#E
2/30.250 mg/kg FEHRGHE 8/32) . HIME (MEMERT : 1/58,2/58,5/65) KUY
BRASA (i#:3/30.4/30.7/32) OEMBFAERGFHIICRDRE, E5I12 250

12



mghkg BRI SROM T, OEEAA (0/30.0/30.2/32) 23 L (BR
15,16).

g1 Fv bk 2ERENAMRE

BE5# HE HE
250 mg/kg {RE/H FIREAS A DBE A SREEM
50 mglkg AAE/ALIE | BILROREEHEM | Zymbal FEASA « B R OELERN
ADRAETERN -

@RESMHER
- 28 HRIAESMHRE (RUR) ,

CD-1=v R (f, FREHS5 L) ICBIT 5B (BEREO, 40, 200,
1,000 mg/l, H{EERE 0. 8. 40. 180 mgke AE/H) @ 28 H itk s
BB Thhi, SREFTRDONEEMFTREZE 8ITTT,

Jifgo tt BEE DD EORBRO LLEEOENBARRENICRD b, B
EHTHERE Th iz, £, MRFORETIT. BMIR, U8k Rimskik
ETH, 2TORESET, FERELPIFRBO LN, BHEEORT <A =~
Ve RET A EIETO ) oSBT, KRB TCIIITEL, TRELED
BEEHETIIHFISNS & W) HEEOKIGER Lz, BV PRE (SRBO)
“Gﬂbi’fiﬁiﬁéc"‘é‘%@ﬁ%i‘ﬂi\ TR EORGHTHEERIUFEELAREIDET

SBObhiz, RUEVORARGIZLHDEFTRNG, BEFR (HlakeERk
Uﬁw& MEFRRE) ~DOEERFRD LN (BR17),

2B, EPA Tik, ZORBICEIT M~ U2 ORERRTMERA~DR

iZBI L. LOAEL % 8 mgkg AE/H (REBRL-HREHAE) & L. NOAEL i
WELLR -1 (BESB),

#=8 v X 2 HERESHSER
58 HE

BRKIEEEE 1,000 mg/L RO EROWA, BiROLEROREN

(Crr s :78 5 '
180 mg/kg KE/H)
BORKIEE 200 mg/L DL E | FufkEEARET

(R EmE
40 mg/kg (FE/H) .
AKBE 40 mg/LELE | RIER « U 2 8RR OSSR Bk

(B ER ‘
8 mg/kg (KE/H)

GOERE « FESHHER
=MHER (¥HX)
RAEBMDA SV —=F7 ¢ LT ChernofffKavlock 7 v A OELhES T
27, BEFEEFTS EEONAEMEURMOILEHE 54 FEL Ik
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iz, YR, ICRSIM w72 (#3010 12X+ (1,300mekg
RE/A., BE: a—rFA) OFRE 8~12 BIZHMEROKRE L, ToEE
B HE S, BEMWEEE., FE, L. ZOMB LS REHERE
VRRA L NELTEHME L7, BEHETREDONEEMTREZER ITRT,
B R RE R OEEICIIEEE RIS SRR EB 1 KU BB
BT HHERFEIIFEIUEETH-= (p<0.05) (BE18), \
ZORBX1IAEETERWERZ Y —= o THBTH Y, BERIGIZOW
TIXFE#RA 2, L L, BEWMICEMERERSRD o Thb, BE~D%
HHERHVBHIEET LTS (BES5),

#9 TORBEEMURE
BEH B =)
250 mg'ke (EE/B TR L H4 REER

b. HBESMHHR (Svb)

Sprague-Dawley 7 v I (MEE#RE5HE 20~22 [IL) (Z8B1F A€ (0, 50,
250, 500. 1,000 mg/kg {AE/H) OIFRE6~15 B OMAHROBRERBREZITo
Tro BBREBHTRDLNEFBEFITREZE 1010577,

!@%@%tﬁ 50 mg/kg AE/H & EHEIZ 2 F]. 250 mg/kg (KE/R # 55

Z1FERS bR, BEREFEEIL o7, MBEEL TSRO
T®ﬁ§&ﬁﬁm\%0md@ﬁﬁ@ﬁui®&5ﬁﬁﬁﬁéﬁﬁﬁwﬁ&\
500 mg/kg {AE/ A LA OB SRR B EERD A EEIEE] 1,000 mgkg
FE/HREHIIBITANREOREZRD LR ThHok (p < 0.05), FAESMT
500 mg/kg AE/H L EOREGHEIC BT 2REFEEOHICRLA TV (p<
0.05) (B 19), |

BIROBEINEFRIC OWTETERE L., BREVAEBTEOREIITD
Ieinods (BHEB),

ﬁk\MMTi\i@%ﬂEQNQﬁL%50m%$¢EH\LWEL%
250 mg/kg (KE/H. FAEEZMED NOAEL % 250 mgke AE/H. LOAEL %
500 mg/kg AHE/H & Lz (B 5),

E£I10 Sv FEESEER

BEH ] R
1,000 mg/kg f&E/H fREFRAERD LR o "
500 mg/kg AE/H LLE | (RER . (BEHINH R A ER D
250 mg/kg (KH/H AL | BHER ORI _ ]
50 mg/kg {K5E/H EMFEARL BHFTARL
CEEHEMEHER

NUEL HE, BEEAVWEERRERR, ¥ 2avPausxaikf
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WL HBOER AT REE, BEEIEE AW EREERR CIL. TERME
ERERD o, —F. b M EETIEHEMIIC KT A RaREEHRAIEIC
L7288 T, in vitro R U in vivo DWW T VBB TH o 72, _B ok
BEFREO—IIL, KB EREMIC LD TH DL, N¥r 208X
MR EUT BT DAGEEE OB EET 2 /EERH 5. DNA ~DEBENIER
XN EEZ ENTHAER, BBV PUABET5L 0985 LH5 (R
3)a ‘

Whysner 5 (B8 20) 285, HEETONCEVOREHEERBROLE =
—nb, BROFLHER 11~1417 7, MEEHWEEREREERRIIR
HThd, —FH, FomEEAWLREERERR (VSRR TiIgEAER
BHTh B, '

FI RACONERUHBHIETOERRAETEARBER (B8 20)

FER par RS R ERBREL
REEEERL | REFEEELY
HIRERERRRR | S typhimurium TA97 0/4 0/4
S typhimurium TA98 0/13 0/17
S. typhimurium TA100 0/14 0/15
8. typhimurium TA102 0/2 0/2
S. typhimurium TA104 ' 0/1
S. typhimurium TA1535 0/10 1/10
S, typhimurium TA1536 0/1 071
S, typhimurium TA1537 0/9 0/9
S, typhimurium TA1538 0/7 0/7
F DL DEE 2 1(1)/14 2(2)/14
EREE 1(1)/74 3(2)/80

a Bacillus subiilis, Escherichia coli, Saccharomyces cerevisiae, V. fischers, and 8.
typhimurium strains C3076, D3052, and G46.

%12 ROBLOHFRE in vivo BIEERSBER (S5 20)

+ | (P -
AN F g 59 1 5
Lo BRI T >R 18 2
SEERB - PRt ] 1 2
SCE 325 if - H3E 3 4
DNA 85/ —A#H —AREDHAR | T-olm 5 4
ERERAR VRS 229)v A 2

+EE, (TS, ERRROGRECEROH DB, —Bit
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£13 RUELOE FEBIZHBITS in vitro BiaESHERINET L8 (BE 20)

~ ﬁ'—é}% a

PR , e+ =N PN
JMERER 0/1
A (R EERBR 5/6 1/7
BEE MR 2/4
SCE #5k 1/5 0/7
DNA {85 — 44, “ AN 1/2 1/8
UDns #Ex 0/2b 1/5
AR AT EAEERR 171 2(1)/13

a BB BB @V BB RRBR &R B LE bW EVWRERE ST
b EEL U FL—a vt EAHE

F14 RUELOE FEBMIZEED in vioBESHERBELD (B8 20)

HER R e
[ S . B R B0
>1 ppm ®

IR 2/7 2/2 59(1)/65
YRR ERER ’ 15(2)/22 18(1)718 18/20
B . 5/7 5/6 2/2
SCE 38 5/14 5/11 37
DNA H#1E/ —A8{, AT 3/4 1/1 5/9

a PSR RERER B RR RS/ 2R R,
b RE REREN 1 ppm BB X DL ETHIICOVWT O£

{8) Eb~ADE - '

R UL, BERBILBT 2LBOBEFMROTHNG, b MIXTLERA
METHHIZ ENRALNTWVS, {LFTHE. T, Ao PuUricEES
=@, giE (& LT AML : £M8EEALE) OV A7 OBEB»
RENRREESNTHE (BEE),

Aksoy & (BRR 211X, bz A AZ TN OBTHETE HEF 28,500

MNZBIT BBV RBOFEBFHRELTWDS, YEEOEHREASILITE
(BEFH 1~15 £8), BWFRFOTHERIT 34.2 BT, L ¥rov—r REEIL
210~650 ppm F|EIN TV, 26 FiMAME £ 72idaT iE 258D Hiv,
BERT (M aO—BRTRTORERLEM 6/100,000 THEOIZXLT)
13/100,000 2B Lz, ZORBRO 7+ 0 —7 v IS4 T, Eiz 8 floHm
RN L4z, MOBHRA LML TWAZ & E2RTIEMAE LR (B
B 22), EPA L. ZOEFFEIZEA LA TORVECBREE, tho{bEHE
IR LTV B HEE %%LE%LK%E%E&@xﬁE%wﬁw BT 5
HRBFRBRTTHB L LTS (BE6),

Infante & (BB 23) i1, BAME ak— MNECEFEICSC, KEFA
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AZMOITLHUROEETIETEASN, NVEVIRBBE LTI ¢0HD 748
ADBEANBEEEE 2RI, U PrOALRBRERE, &FiT 1940
~1949 FEDO/EIZH Y 1975 FEE TOAERPRER I N, “adk— hTEES
N HMRIC L AT KE R RO RICESHFEL T 5 &
HIIED V) AT BHEHENICEBILE -7 (HIHE 138 I LBEET, p<
0.002), Infante HiL, 742 —7T 7R 5% LIET LTWRWO T, HIJR
DV A7 T/ NI SN TWAREEER S S, & L TWA, Infante btk B &,
ARV AN OB ERE L CW AEHLI 2 o7 (B 23), AE-RIGSH
BT dOEA ADRN B REEERBHELI Uo7, EPA X, =
DHFERCEDROEFREDOERRAIZTIAR— RPN ENZLETHD L LT
W5 (BEE), '

Rinsky © (&8 24) 2 Infante & (B 23) BEiE Lo 20K - B4
L. AL ad— b0 98%IZ>WWT 197546 A X COAFEERER LI LT, 7H
O BIMFIZ K BT EHE Ui, £FFETHIT 40 FIOFET s S, Hil
RIZ L BFT2501 4 FILFRO NN, TNGITEEBIZAE Lo/,
MEITINZ A Z Ei3Ed, BIURIZ X B8R THIT otz & Ui, Z O
bE, BIRICE DTV A7 [3FHENICEE EE(LFETESMR 2810
I K DT BEFFRLTE 1.25 I LT 7RI Th ot & 55 560,p < 0.001)
Tholz, 2dh— M 437 A (58%) IIEER 1 ERMTh-ol-, REN G E
Pl Eod@E o SMR i3, HILFEIZ L TR EHFETE 0.23 o1 LT 5 #i
TholZ &b, 2100 Tholz, BIFED 7 FIXTXC, EEEMEE /- IXEER
MR & A 7 Tholrc, Rinsky bk, Z0£H0 2 HEFHOITBICHBITABEDON
VEVREBEEOBEELRS. TEOBER T, R]FNUVEBEVEERLITL
ITHE ppm KEL TWeZ L 2R LR, BE TOHEED 8 BFHRIINE
EH) (8hrTWA) 1%, FRENFE, FFATREL SR TWiEERNTH o= (B
24), BERSSITIIRAR bR (B 6),

Rinsky & (&R 24) OWEOFEFR (BH 25) 1ZBWT, AEZELIZ=F
— SR LT 1965 €F 12 A £ TI2 1 B AR T AP CEV V- BEERS
EHITRVWAABME 1,165 ABxZEEL, 1981 4 12 A 31 BETEEF L7,
98.6%IC OV T 74 O —T v 7HET Liz. ZOBE L, Idh— MEEFICONT,
FEPENIEERAMFOER Y X7 3538 bhi- (EEod., HE2.74),
aR— FDEA R ONTC, RNy 72 T30 FOBEK{F TV T - F—F
kv, B30T, BEF—FILESWIHERPABETAZ XiI2L Y,
ppm-year &\ 5 B CREBEREEOEAREEEZRD =, AIHEDO SMR ix.
FAEEFEMCEM L (REEEE 40 ppm-year 515, 40~200. 200~400,
400ppm-year L ETHE LTS, £hEh, 109, 322, 1,186, 6,637), E
ERBIIBIT D UEBEOHELYE 10 ppm Z TEIBIBE T, 40 E04LFERE 351
WEoTRBERZINEZ LY, BFED U A7 BERITHEMLIZZ & 255
Ehi- (B 25),
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McCraw & (ZH26) 1. 4V /7 A MEEosimifeEdo g ABHIz YW T
DB BAE 2 H— MRV TR ESERE R T o k. KEEABIEOTL L 1
A, BIURIZ X AFECED, ERICEN L (EXE{KFET-R ([SMR) =213, 95%
EERXE (CI) =117~358), ZOEIML. E=ic, AESEEMEIc L5 L0
Tho7z ([SMR) =394, [CI) =172~788), 1973~1982 4. 14 #ld HiffE
T RIBEEARRSN, ThH0 YL, 8AIRAEEREAMKT ThoT, HA
DEEREIZOWT, RUEB U BEORERENRD G617, BEOBEIZILE
RBBHBB, AETIEH, ZhHDBFI, BEEDRVEVEELHHEENSMT
HIHIEEL TWRWIZ el gholz, REETIE., BREEOVEPUERELH
s & OBEBRORBIITELRWVWEETHS (BHE26),

Ott 5 (R 27) 13, BAAE ak— FETEFLIZBWNT, RUEPUVICRE
L7E¥EE 594 A% 32 FRIEBEF L, BE TRWEBEMBEDO Y A7 »58Ein Ger
3 LTWBEWIRREEL, NUPUEBEIT. 162 ppm BETHo
7z. Bond & (B 28) i%, Zo=dk— M&FIZ 9 ERM, 1982 FERE TiBEF L,
BNZIIFRE Lo EIC 362 AOERBFHEEEMAZZ LI, Z0RE
EPEH L7, Bond HiX. HIBIZOWTOIETHF S 2 FLEBINL. Ott SR
ELZ 3HOREHD S b, 14 GELHREICIT “AtEstrnm” 25
W) IR E BT EHE Lz, AETRWERIY X7 (SMR=194)
LR ZEMROFET 4 ik, Wb BHEE LR & 20 S h, JERERYE

(ICD)” IE-3F1E, BEtEEMmE LT, U X2 OBENEE (B8 4,
#H150.9.p<0.011) TH3 L H|EL TV 5, REEHFEHFEMEL 18 ppm-month
725 4211 ppm-month D TH o7, Bond Hid, EFENDRNT &R0, 1D
BEEMERBEOTEENSZZ L HIEINTOARNWEH DR P REOSFS
BhDZEEMABERLTVD (ZR28), Zivh 4 HIDOIFBLEREEIEBIENIZD
WTHEER BTV, EPA L, 2o Bond & (£ 28) OF%IL. (EAE
BT OHMFOFERIRAZEZRBDHLOTIERWVWE LTS, 2=y FY A
7 OFHIIIZ N DF —F EERATRETRY (B8e6),

Wong (B 29) 13 1946~1975 EEDENH 1< &b 6 » BRIV P Ui EE
L BHEEEDOFTIZ OV THEL TWD, 4,602 AOTHENSRERE 750
{EZIHENPLIREHL, ZROEFRFILOVNWTRUEVRBEFHELE, [
CTHIZ6 »r AU EEFEL, XUEVREDRV 3,074 At & Lz, HIE
VRZRBTNT Y AR ARUSENESRPADY A7z, AEEKEED LR35
bz, RUEBU~DOREREEN 720 ppm-month S FDEZEE L, U L8
AR NEMLEEBAAZDWT, FRAHEX Y X7 3.93 (p=0.02) OR—F—F 1
N B, TOFEOANFIC L ZFE TV b, R P RE L
BfRT2Z EBMLNTWARMEEHMRED b O TR o, Wong iZE 5
i, VY SBARE BT ) R 2 EET D L TEERER LRI, ©—7
BEETII R REERBEETH D, LikRTW3, BEEREEHNC L 5B
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U 27 O EFEMIZOVWT Mantel-Haenszel x2 B LIFHERIZ. 8 Tho
7= (BB 29),

EPA 12, ZO#5EOBRRE LT, EEHEOEET —FRREETHAZ
L. BEMREOSHEAEE & BhoTW5 (HIFER 7 00 5 bEskn
MFOAMEFINRY) = & HBOBRERNL L U LA DI AR
BLCOWETRERSZZ &, REEZTTVE (BEE), |

Yin & (2R 30) iX. FE® 12 #H T, ~UEVEEOH B 233 DI
83 DHBO THIZ VT, FE Lz, ~ P BEHHEIL. 28460 (178,556
AN-1972~1981 £F), RO FEEIL. 28,2758 (199,201 A-4E) Tholz,
FBEE T, B 30 B (BE1= 25 B, A£7FE 5 4) IZ53RD S, RBETIL.
4 B (£THEDE) CEHLNE, BMFEOETRIT, X ¥rERETII,
14/100,000 A-5=Th - 7243, REREETIX, 2/100,000 A-4ETH o7z, EHEA(LFE
T, 5.74 (Utest iI2BWN T, p<0.0l) THY, 30 flO~_ B REHOE
B EEEIEHRNL. 114 BT, TOIELEAY (16%) B, BETH-oT,
R UERBICIDHETIR. AN F B ICHEFE LA BARTIR & 48K TH
TEhrofs, RIREEOAEUEFEEL, 10~1,000mgms (13 A EHR
50~500 mg/m3) THh-o7=, HIFFE TR Lz 256D 55, 7THB, BlEc
RETAINC, BHic B rdHEE2 BTV (BHE 30),

KEE S EM BT OE S AWFERT (National Cancer Institute) & M [E
YREEZET 75 2 — (Chinese Academy of Preventive Medicine) %, FE®
12 £ D 672 T3H T 1972~1987 FIZER S iz 74,828 AD_ ¥ BB HE
EERBIT, BRANREZRELZERE L (BZH 30~34), 35,805 ADOHEE
MBS HEFEIIR U 69 THEEURID 40 THTORE LV EBOREE
bED LN, B BEW, 4, b2, TOMOEEOIETIEMAFLLT
WzHBFIZOWT, REERCHERES 2 TN Eh ¥ 105 FR U 11.7 £/H
AFEEIBEF U7 BEF CE R Ro 7 HBEIT 0.3%KM ThH -7 (BB 31,34),
FHEE ORFHSFRIHEEEZEL O, HEREFOEERE2 VP EBE
F—& EEEMTe (B 31, ZOoRFEEaF— MECHE TR, UEro
FHRGE L~ 10 ppm SREOHHE RO T, AR EVELSESED U 2
N@RH B (RR=2.2, 95%CI=1.1~4.2), ANLL (&3 D 38kt 5 %)
L MDS (BFHEERERR THA2ebED L, VA7133.2 (95%CI=1.0~
10.1) &7po7z, 25 ppm ~DOHEFERIRE Tk, ANLL XKUPMDS © ) 22738 7.1
(95%CI1=2.1~23.7) ~& LR L7z, ILIZ, EHRUF LY L EDY X213,
ARE L~ DOHERRIIRBENSBRRTICA 2 &b 10 EfGRV T HEF IO W TE
ElzEmhotz (RR=4.2, 95%CI=1.1~15.9), FHEHIX, VEUEEIT ‘&
MBI S SEREMHBEEE NI NICETEELEEL, FHR P
ZBEED 10 ppm FFO LIV TINLERBDO I A7 BEL D" L#FHmLE
(&H6),
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EPA (3. ZOWEORRT. RUPUrEERE D o= THENT, Pl
ADEEOCFEHEICLERE L TV RERH 2 RIEE LT3, S0
FIERIZ OV, BAMEIE DWW RBEEHTEEITX 3% THY, EHETEXIEE
BESNRROE LIBRITHS (B 6),

*  Rothman & (B 35) i3, FEHOLETRV B 2B SN 5E8E 44 A 2.
ERE UM%~ o F XRT-IERBENE 4 NSRBI EEZER L, &
BEHE USROS 44 AF 21 NiZEEThofe, RUB L OBERZED
FHER EEREZENT 6.3[44)F T, #FIL 0.7~16 £Thol, LV RE
i, Mgy IAEREETO 1~2BEWNIC 5 BE, &FEE CsIRENEEL
TERILAWRROSEEEAEAAy DrEEXE, T=f— Lk, 22B5H
FILBIT B ERERED 8 FEFRFFMEYY (8hr-TWA) O HR{EIL 31
ppm (U.S.E PA (ZfE 6) #E : 99 mg/m3) Thot, BEEIIHEREE 22
ADBES 2 20O% LVE REOCHRELY HRREICRE LR, ROFL
BELVIKEEICERE LR K207k, ShrTWA O REIMERERT 13.6
ppm (U.S.EPA (2 6) #2& : 434 mg/m3), BHZEFH T I1.9 ppm (U.S. EPA
(BHER 6) #E : 294 mg/m3) Th-oTz,

6 1EE 0mikFHedfE (WBC, ALC, RBC. Ht, MCV. I/Mr#) %3¢
fliLice 25, B P28 # (>31ppm) Tik. ALC, WBC $&. RBC %,
Ht R Qi MR T TERICED L, MCV iZFEICEm Lz, ALC 3%
bREZHEOBNT Y RRA VM Cholz, ALC X, MREETIE 1.9X10%uL T
HBDIIR LT, 31 ppm REOREREN 1.6 X103/pul. (p<0.01). 31 ppm %#B
ZBHBRFEHTIT 1.3X10%pL (p<0.001) e EhEd Lz, ALCIX %R, 11
BDFEEY T IA—T (7Y 0 5 BRET, 3lppm 8L 52 & D
hofn 11 4) TEEIZRD (1.6X10%uL, p=0.08) L. REEIT 8 K] TWA
DO RAED 7.6 ppm (U.S. EPA (B8 6) #5 : 24 mg/m3) TH-o7- (B 35),

2. EFFEEIE DT
(1) International Agency for Research on Gancer (IARC)

TN~ 1 MU TEBAMERS 28'E (carcinogenic to humans) .

RBDE MBI ARBAMEOTEINIHSTH Y, EREWIcRIT R
BDAMEOFHLL +5Th 5 (R 8),

b N DFERAMEOFHL

BEOEFRED, XU UREEREY A TORMRORIE & OEFEET
L7 (BR9), W OrDEFIRIRIFA T, XU EVREICL Y Ay X
RERFLTVWER, fOWE L DRARBETH-7 D, REOHRESICE Loy
2720 THD, BHESTNELY (BES), _

R VIRB I NI BRI, SMEFEY v BRI AR O R AR AHE NS
DT EBREhis (BRI),
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BlDad— MNFE TR, 8 DOEFICESINT, BBEERICEEEHER
MFOBMBRE ENR, T o DBFIIRBEIC L 2REESESTITRM
> (B 26), .

REOEAME 2d— MFEE (¥ U RBRIEEE 28,460 4. 233 TiE)
TiE, SR — b (28,257 4. 83 Ti8) @ 4 EFICEEL T, 30 fFEFD
I (B 23, B 7) BAHIhz (B 30), '

EREFIICBT BRI AAEDFEHL

RUBVOEPRAMERRIT. U AL Ty MZBWT, WL ohORGRE
WX 0iThohl, BRETOROKREOHER, ~VARTT v NGEOMEREZ
BWT, EROFMLIZEESNFRINE (B 9,15,16,12),

RUPUEBERARR Lz~ U AT, U o MEEEOFEMEMARD b

(BIR9), 7y NORARETIE, Bx OWAITHIT DIEE (F2hBA) DX
A L. (B8 15,16), ‘

(2) Joint Expert Committee on Food Additives (JECFA). Monographs and
Evaluations =
RO 1979 FEIZ2 ENTWA M, ADI REATRE TRV EREN
TW5 (B 36),

(8) WHOBRHAKKEHA FS1 > .
- E 3R (BE4) BRUE IRBHXE (B3 E2MR (1996) LRARE)

WHO i3, _Erob MEREWICT D0 50 RRB AN & Rtk
HEBIERBIITIEND, BPAMODEETUREITo 7,

Ty "ERU=UAD 2 FEBROREEE SR 12) kBT sili~vAanR
mmeE Vg, #7 v FAEORYE ERMENADT 212, BEMNEET
NWEBRLYE RN FAT—PEFTNTIE, WL 00T —F BHEHERN
W74 bLRWEY) (BR4), Zhickb, ZERAY X7 104, 105, 106
RS BEREIK R D~ BRI F R E 1 100~800 pg/L, 10~80 pg/L.
1~8 ug/L Th -7z (B 3),

(&%)

BIRIDOHT A FT A ABREOBILE Uiz, BAREIC L 3BT TOESE
W (B8 10) MoE b AEEFIRRA Y X7 105 TOHBKTEE (10~80
pg/L) O EREN, FRISN 28K BESHEO TRILE —2T 5, Li#->T,
AEIOF A F54 48 (0.01mg/l) OEEE &N (BRR4),

(4) KEZRERET US EPA)
Integrated Risk Information System (IRIS) (&BEE6)

EPA/IRIS Tid, L EOFHEIZ. TDI ZHEET2EAY 77 LV A K—2X
(BA RD) & L TEEFERBAMOERZEEL TS, £/, b H—FT,
BERAEBEIZONT, ERAMESFIZOWTOERZERE L, HEIRUT, B
ARFECLE ) AZIZOWTOEREZREL TN S,
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@ORD
BRERBHEONEEZITTV, BARET — I PORDERFe—2BE
(BMC) &_vF<—27HE (BMD) [T#&E L, RfD #HH L7z, Rothman
B (B 85) ILLBARCPUrDORATREREIC L AEFFETOY <8k
(ALC) T4 &2 HAWTETV v 7 %1707,
X COEHENLEERE1DORLET 74V hORFw— I K& L
T, _Fw—7EE (BMC) 13.7 ppm (8 FFil-BRENEFEE(8hr-TWA))
‘BMCL (BMC ® 95%fE%8 FFEfE) 7.2 ppm (8hr'TWA) MBE iz,
b b7 —% (£FE35) @ BMDL» 5, RfD 4.0X10% mgke &/ B B3EH
=hi,

7 &> THeRFZE (UF) EERE BRAR

{Critical Effect) (MF) (RfD)
U »3BkE (ALC) @ BMCL=7.2ppm
Eid (8hr-TWA)

(b PEARZEREZRO =23.0mg/m?
FEEETrYe - R 35) BMCLaps = 8.2 mg/m?

BMDLabs 300 1 4.0%103
=1.2mgkg {FE/H (83X 10X 3% 3) ** meg/kg {RE
/H

* BMCL [mg/m?] = 7.2 [ppm] x MW,/24.45 = 7.2 x 78.1124.46 = 23.0 mg/m? (25°C, 760
mmHg) RS ex s FA v FORH DR Fv— 7 GO I OFT 7 4/ OEHEIL, #10%
DOBEY AZICHY TS (BF5))

BMCLaps GA 7 P Z&E#5 BMCL) = 23.0 mg/m3 x 10 m3,/20m3x 5 Af,/7 B =8.2 mg/m?
10 m3 = 8 B FEIRS I b RSB AT BIEEOLEREEDT 7 41 ME
20 m3 =24 BRI Tk RBBAT EREEEDT 7 40 ME

BMDLaps (8 7 B &E#HHE BMDL) = 8.2 mg/m3 x 20 m¥ Hx 0.5,/70 kg = 1.2 mg/kg (R &/ H
20m¥H = BAET 74/ ME
05 = BALY HRBOTORRETNZ & FFHETHE (BMC HETOBRAEA 50% 2%

L&A 100%)

T0kg= & MEE

** 3 AL UL OSE (ALC O IIRZMOR WY KRA » M THEBAARELTIERL,

Ay F— 7 BT CHEAENRE L B LTV AR v s, BEMFEHBHc LY 3 2 &h

7= : ‘

10 : RIGOEAZE

3 : HigED HBEA~OINF (EHEFEN 6.3 £ >\ T, EFHAOIEL2E (0.7~16 FEH)

BhHDH, BiELEL NI ORI LB S k,)
3 : 2 A BEEREBRPETERBRO T — I BRE L TNWAE T,
MEERTFERT DL, 270 LB, EEL0SIR$ 5L, UF300.

(&% . BlOFEIC X D RID fikkiE)
a bFF—20L0AEL M5 D RDEH

Rothman & (&M 35) T 6K 7.6 ppm (8hr-TWA) &5 LOABL 75 % RID .
PEHU, RfD @ 1X103 mg/ke E/HiX. BMDL (BMD @ 95%{S%8 FERME) 5
B L7 4X108 mg/ke (AE/H LR —ELTWA,

e g FHEFDRE (UF) BREAE
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(Critical Effect) (RfD)

U EkE (ALC) @ LOAEL=7.6 ppm

5 (8hr-TWA)
(v FMEABEREZD LOAELaps 1000%** 1X103
JESARTES . 2R aEY =8.7 mg/m3 * (10X10X8x3) " mgkegffE
=1.2 mg/kg (KE/Q ** /R

* 58 5 HEENHIB 7 HEr5E~0HlE
G ARIED DRU BREE~DHEE (8.7 mg/m3X 20 m¥day X 0.5+70 kg=1.2 mg/kg {KE/A)
**% LOAEL %35 NOAEL ~DAF 10X KIEDEAZE 10X ORI S EEI~DOIME 3 X 7 — &~
— AR 3,
HRERTFE2EITD L, 900 L2250, BRELVIIATA L. UF1000,

b. BT —% D BMDL /5D RFD EH

NTP (B 12) OB TELNIET v F ALCT—4%% BMD =7V 7 LR
5 R HEV BMDL I 248 @ 3 BIORIERFAIZBIT 58 1mg Thd, Lizio T,
% RIDEHOEDOHER L UTGERIR Uiz, BEHENK RID 7X104 mgke A5/
HiZ. Rothman » (B 35) Dt FORAZEET —F M bLEIZ 4X10°8 mg/kg &
E/RERVBL—ETD Q#HLA),

-2 HE ' TREERE (UF SR
{Critical Effect) ‘ (RfD)

BZy b ALCHA  BMDL=1mgkeg

2 EREHEZEOHER *BMDLans 1000** TX104

Ex (28 12) =0.7 mg/kg (£E/A (3X10X10X3) mg'kg (RE/H

* @5 AiENLE 7T RiRE~DEE
ke BIHE L ~ULAHE 3 X R OB TOREZENE 10X HAZE 10X F—F_—ARE 3
XERFEETAE, 900 L4508, FELVWIRTA L, UF1000,

c. ET—20 LOAEL H 5D RFD EH
NTP (B8 12) OB THIE~DFEIC >V TE LI/ LOAEL: 25 mg/kg (NOAEL
721) 225 RfD (6X 108 mg/kg (FE/B) 28 Z LR TE 5, ZO RD fEi, Rothman
- b (B85 Ov FF—F D BMD S bEMH L 4X 108 meke (KE/A & B —
55,

-7 AE FreEfRE (UF) BRAE
(Critical Effect) - (RfD) -

7 v o ALCEY  LOAEL =25 mglkg }

2 FEHEHERAZEA *LOAELans 3000** . 6X103

® (3812 =18 mg/kg AE/A (10X10X10%X3) mg/kg {R&E/ A

* 5 BiEh 7T ARE~OBE
** LOAEL %*5 NOAEL ~D#HF 10X TEZSF 10X A 10X 7—F ~—AFE 3

(B L L T ARG DRIR)

EPA 1%, AERIGSFRUSRBA Y R 7 EREFHMA O D O F DFEIRIEH VTR
RNG R A PN QA I
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AR (I.2) L7e@BEmsidvind, EERE. RoRREHIOKMZ OMOIRR
¢ E ol FELEORIBARBW 0hdH 508, BIFEOBRRIV R 7 X256 OBFET T
T—EBLTREOLNTREY, INLORERTEWREIBA Y R 2EEMICHIATE S
bHOTIEREV. ZHOEFFERVEFAMERITIZSEASRET LY —HIEY (B8
9,7,87) TLEa2—EhTW3, ZhbiEI_EUr8FEL ANLL (BidE) v 3kitR
miR) & DOEREHRIZOWTHBAREEMETR LTS, CNLL (8MIEY o ekit Qi
7)) ROICLL (B Y »/<BRME RIS oW T O RERN 2 b D ThD, 25 L
RANH D78, Rinsky & (B 24,25) ZBE. ThOHOBER2EENY A/ #E
ICHIAT 5 Z &I TE 2R,

Rinsky & (B8 24,25) OBFFESHIL. Infante b (B 23) 23787 L7z Pliofilm®
TAFBEODR— N EMEE LTEY, EPAL. “hiHE-RESHECE Mot
TAHBAY R DEENHEEDOT-DOREEMILEL L TEE L%, Rinsky b (BH
24,25) OHHTIL. FEABRRES, BIREIM. 1946 FLRTZ RS R~ E-REBE
HEE, EERFOL RS, B UhbEL~LE CREVEHOR ¥ ERR L3
LTWa, BBRIZ, ad— FMVhanZ &, BIURIC K 2T OHEEN 9 FloAT,
MfaZ A TRID ) A7 HEENRNI & ThD, FICRTRE VBEDHIENTOH
TRV 1946 FLENZ2WT, AR E CREEOWEEICET AMERAE - T
W5, E, 2O ogR— N TCOEERET — F MRS R KM LT\ A DT, 200 ppm-year
KO L~z oW THL, ZOaFR— MBI A AIIRERET S = & IETE R,

@FEMN’AM
» B AL

KEEPA L, 1986 2D Y RV FEH A RIA 2y, RXvEv2h7TY
—A GEamot NEBAYE) THRLTWS, BERAMEY A 7FHEAA FZ
A VHTER (1996 4 HFFRIE U.S. EPA 2005 (28 38)) Tik. ¥ rTo+
STTRFEHLR O BB O O BT 7 —# ;%0% [ERBEREIZONT
BEEiDO b NERAME] L XN T3,

- & NTOREBAMET—F -

EEF TR EFREICL D . RUFVEFE ANLL @l%F’%{ff- IXBA A
ZREEHL B Y . CNLL RO CLLIZ DWW T TSR END, O, B MZ
BNWTU R RERTE L ENZ00L, ENREE. §THLEPHEERBREEMN
R EOMIEERE, xPF VR, b NCESERRIERERRE MDS) Th
%, BEBROTFT LI Nb0E N2 EXET B,

- B CORBAMET —F

ERIEMWYTOT 21X, RNUEA~ORENSELER B, ORUE,
Frig. ®0E. SRR, ff, SRR, IR ToOSBELEEORADY A7 2 ERX
F3EWHFRPEMT D, ZHEDORIGNEIR B DRE & DNA @*EE{’E
BlzkabnéELZLND (BH 39,40), RIEDF—Z1X, RUPUEEIC
BB A, FIZEDFICES, %&@7{ T = AL OBREN BB kwa%ﬁ%iﬁb
TV (B 41),

-BORBICL DU X Z5HE
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EPA 3RV B L BABERIBNRALY A7 FEBIMNBIEIC L VHELE, 0
&, Rinsky & (B8 24,25) I2 LB B L OB ABRERBOBEFNEICIITS
HIAET —# ILES5&, AE—RIGHEMPAI TN, FORR, Y¥MEIcEE
kg 70 Img ORAETAEIZDEVREOZEZR LRI 0ERZTICER L TH
ABELR Y A7 (BOMEEMRE : Oral Slop Factor, &V \5F® 95%(EHERR T
#4) 1E1.5X102 ~ 5.5X102 &R otz

TOERESE, RAKEL 70ke, 1 BOBKER 2L L{REL T, &EK
o=y PR (SEME L 1L b0 Ing STe8BK 2 A bz v 8ET
HEEORFFENRALYAZ) BEHLEZLEZA, 44X104 ~ 1.6X108 & 72
Bo Efe, TOERESE, BRUZESIC—EDY AT L~L L i 2808k
FTOREZEETZETEOLICRS,
- B O{ERMRE (Oral Slope Factor) : 1.5X102~5.5X102/

mg'kg &E/H .
BBk =y U RZ 0 4.4X104 ~ 1.6X103,/ mg/L
s URT UL LEREBIKFEE (b MNERERET — ¥ OBTENE)

U AZ L~

RE

104 (1/10,000)

100 pg/L. ~ 1000 pg/l

105 (1/100,000)

10 pg/l. ~ 100 pg/L

10 (1/1,000,000)

1pg/l. ~ 10 pg/L

~

CRAREICLB U R _
Rinsky & (B 24,25) 2L 5B ORARERBEORFEHRICEITSH
MF7F—ZILESE, AE—RIGFmAITOhE,
cRJ=z2=y PYRZ . 22X106 ~ 7.8X106, png/m3
- J A7 LAV ERIFEE (Low-dose linearity utilizing maximum
likelihood estimates) (ZXEE 42)

DAZ L

el

104 (1/10,000)

13.0 pg/m?® ~ 45.0 pg/m?

1045 (1/100,000)

1.3 pg/m? ~ 4.5 ug/m3

106 (1/1,000,000)

0.13 ug/m3 ~ 0.45 pg/m3

(58) BEAEICHITHKEELORELOROFFE (B8 1)

RUEUL B NEMERRIZENABIZE L T AR S B & LT,
IARC Cik, 7 /—71 (& P TERAMES ) ILPEENTVW5 (TARC 1995),

TRk 4 EOFAEELS K WHO (1996) & bic, EEAERKELEIC 5 ME
D105 AU AZITHEETOERBIKIEE S LT 0.0l mg/L #EBH Lk, ik,
RBOBEILLETy New UV RAOERBER SR 12) o LFRT—
FFNAERANTIOREBAVRAZZEHLZE Z5,0.01-0.08 mg/L, & 7257z,
INHDOZ ENLEREL LT, 0.0l mg/L 5@ TH S & Lz, BFREET
i, ETBRARBOERTHAH, BRELTROFREICL2E8MERIFATH
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MPEABLE T TS,
#HE EPA {2 L 5 Integrated Risk Information System (Zf6) ITBWTH
1999 ‘EDOFHMIESNT, & FOROBEIZ LD 105RKBAY A7 IZHY T2
Rl KEEIT, 0.01~0.1 mg/L THALEHLTWS,
EeBRAYET LV, IRIS TOFEMIZEBWNTS 100 B A Y A2 12FMT 3 TRE
1% 0.01 mg/L. TH 2D T, BEMOE AN CRFEFEICE T 2FMER. TRo
0.01 mg/L Z#EF 32 Z ENFEITH DI LELOND, & LT,

#£15-1  EPAICEBALELO DI I &3 R4 5
L FIE TREERE RD
(mg/ke {KE/H) (ug/kg (KE/B)
EPAIRIS b hOBRABERERYE  BMDLaps1.2 3(%23;8&»0)%?%) 4
0 B BW s ks B Y T @i
voERkek (ALC) o CHRRROF— 5
)
#= 15-2 ETIAMEEIZ & DBFRLA Y X7 OEEMER
JARZ L~ B (ug/l) HE (ug/kg {KE/A)
WHO/ 10+ (1/10,000) 100~800 3.3~26.62
DWGL 10% (1/100,000) 10~80 0.33~2.662
(2004)
10 (1/1,000,000) 1~8 0.03~0.27%2
EPA/ 10 (1/10,000) 100~1,000 1.8~6.7
IRIS 105 (1/100,000) 10~100 0.18~0.67
(20083) 108 (1/1,000,000) 1~10 0.02~0.07
AKIEK
2009 10 (1/100,000) 10 0.4

apg ANEE 60kg. 1 HOBKES 2L EREL, K= PV A7 : 1.25X107~1.0
X106/ pg/l, (SEWE%E 1L H7=0 1pg S8R EFEEICDE Y ERT 5 & & OEF|
ERAYRZ) | BROBEEURE : 3.75X103~3X102 /mg/kg KE/R XUHAELHET,
bR ARE 50kg, 1 AOBKES 2L LREL., kK= =y PR 7 : 1.0X 108 ug/L

(LHWEE 1L H7-0 lpg SOEREKEZEEICHOEVERT I E X OEREIENAY X
7) . FEOERSRE  25X102 mgkeg FE/ARCHEZREH,

3. REKin .
SRR 18 EEAGEGEHCBIT AR ¥ L OKBEAOBRHRG (3 16) k. Bz
BT, REGHENE, AKEEKEEEE (0.01mg/l) @ 10%EiE~20%LLF T
3 EATIC A LI, FRLAMNIT T (5263/5266 HIK) D 10%LL T Tholz,
—, HEARIZENTIL, ERHERE, KEEEED 40%EiE~50%LL T DERET
T 1LERTNCA B N=R, KESOERTCREZEEED 10%LLT (5218/5223 Him)

'@3’5)0 7’:':0
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=16 K&K (RK - HK) COBREKR (B 43)
EREIHT DERAGR

b -~ 10% 20% 30% 40% 50% 60% 70% 80% 90%
biid 10% HiE | BB | BE o HE | BB | BB | B8R | B8 | &8 | 100
e RiE BT 20% -30% 40% 50% 60% 0% 80% 90% 100% EE
I} KRR Hhea LEUIF BT LT BUF BT BT BLF BT HTF
bi 4 ¥ ~ ~ ~ ~ ~ ~ ~ ~ ~ -~ 0.011
o 0. 001 0.002 [ 0.003 | 0.004 | 0.005 | 0.006 | 0.007 | 0.008 | 0.009 | C.010 | (mg/L)
7 (mg/L) | Gmg/L) | (mg/L) | Gmg/L) | (me/L) | (mg/L) | (me/L) | (ng/L} | (mg/L) | (mg/L) _~
= b
ik 1028 | 1028 0 0 0 0 0 0 0 0 0 0
ﬁ Hh, #EK 305 305 0 0 0 0 0 0 0 0 0 0
HFA 3138 | 3135 3 0 0 0 0 0 1] 0 0 0
0 0 0 0 0 0 0 0 0 0

0
0
0

1158 1158 0 0

0
(K 18 FREERRADE S

.H

. & AEREEEE )

NUT T, HIE . B, BRI, A uia v g vk AV EETFE
RERZBIEC UEFRBRTREERSEREIRbo7, UL, & h2ETrEHE
Rz BT A RAEKBEGREZEEICUIEER T, in vitro X in vivoRREED
WFNBBIETH Y, RUB U DRBAEIC S L CIREESEOBRER RN,
—F., IFEBBABHRIZB LTI, 7y PR R 2 AW BERNERSERTO
HIERE U o R_BREOBD BV TR b EWVEZENTED b - (LOAEL: 18
mg/kg RE/H), NEUOIERBABEICETIME - BERE (TDD ik, Z
DT v PEWRe U AOEMERE Y 2 B OB R RRESEREK 1,000 (2
7= « {Effz24% 10, LOAEL £/ 10) 2 #EA LT 18 pgrkg BE/B & /25,

ERAMEZOWTIE, BARERRT, 7y PR DVRZBWT, BHEY 3
fE - ~— 4 —RIRE - Zymbal JEAA - OEERORE EFLEER NRE RN A
DORERENMNRR LN, — 77, £ MZBWT, THETRUPUIcRBEI 28
Fiz, AL RAME (L LTAML : 28E8 OIUR) ©U X7 OEEINNHEH
FEND L LI, MDEL ODBERFITRIT DEFHESL, b MR UTHER
AETHD T EBMBN TS, JARC TIEIA—7 LIZHEL TV,

EEOZ D, RUBViR, BEEESEST S LHETSNAREBAHE T
HBD, BOBGEIZ L 28WERTOHMBOREITLT UL HECIXRWS, &8
O - BARBLITEHIERBSE THAZ b, & FTORAZREIC X5 AR
DREY R 7 RT3 5 2 LI K AFMBAEY Th 2 EHET Lz, N ol A

BEREICBIT MR T — X ICESWEBBNEEE BV AE— GG
R, YSWEORNPBAL2=y PY AT (BE 1kg 7Y Img/ HOHETEEI
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PEVROERBRELER, ZORBICEALTHAILBEOLECARBAYRZ) 1125
X 102/(mglkg FE/B) Ll oir, NUELDREEALY AT YL 104, 105, 106
YT A HER. FhTh 4, 0.4, 0.04ug/ke/BE/ATH B,

b, BREZ2SEEL T, ERFPABURIREL LTI-E40 TDI % 18 pg/kg
BE/B., BORAMEEREL LIEHEOREBAZ=y N RF % 2.5X102%(mg/kg
RE/H) LRE L,

O ERP A RIER & L& TDI

TDI 18 ug/kg KFE/H
(TDI % EFBHL) B R
(Bhm7E) . Ty MRU=UR
(3RFE) 103 & i
(B E5J515) ROo®sE
(LOAEL S ERMAFTR) HBIMERE Y v/ BROE
(LOAEL) 18 mg/kg {AE/H

(R4 1000 (F&=. {E{fE=E%&« : 10. LOAEL{EA : 10)

@ENAMEZEEL LB 0BBA2=y N R
Ry N R7  (BE 1kg H7- Y Img/ B O HETAEICDEDER
R L0 RIRBEC BHEBAY R 7]
2.5X 102/ (mglkg KE/A)
(RREFBHL) BERFBIZB T 2EFME
(BMnfE) =y
(BE5FHE) RAREE
(FREHRHLAT R) =l
(UARZ LAYV LIRIRE) 104, 1005, 106 (2SS 2 RERE,
‘ FREN 4, 0.4, 0.04 ug/kgtKE/A,

(&%) ]
AE, RARLEELTIIIHRIPAEMEIREL Lz TDI & B AMIZET
BUARZBEH LT, VRS EHEBEICRW T, BREEKFoORA o
EEEPRFT AL, TN OEEA B E I ERBELRET ILERD
5,

2B, FERPABEEREBEL LGS, LD 18 ngkg RE/HEAWT, #F
HR%E 10% & L, AES0kg Db Y1 B 2L &REKREER L & &, #Blke
DIREIT 45 ng/l £ 725, — 05, BBAMEEZBIESE LizEs., EROEN A=
s NI A7 EEWEE &, 108 %yﬁ%) R Y LS AMTFRY T AR OREE

1% 10 ngll, & 725,

* WHO SBIAKET A FI A ATBNT, 105FBA T A7 YT 2EEIK R OIRE % 4
HLED L~ (life time excess cancer risk) & HEFL TV %,
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%17 SHERIZH1T2 NOAEL 2
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& B e = RRA 2 b NOAEL LOAEL 5=
B HEEEeE mgkg FE/A | mgkg FHE/A
B
| =7 R 17 HEfE-60 | FEIFA (1007, Erghd | Mk iR
-(D| B6C3F: AMRGE 5| EBU00). FEREM | BE25 50
HERE 5-10 | B ) BEM &R | Bsb(E 50, M2 600). | =B 7 B | =R 7 A#E
nHE B\ HERY 85k G | 18(B) 36(E)
B a4 | 50-, I 4007) I 200 i 400
=R 7 AHBE | =8 7 AHRE
143(E) 286(E)
@ F v |17 BE-60 | EERA(Q00), FEA | mikE i1k
F344 MEsE | BRIGRE 5 | BBk A (0 25, #E | #E 100 #E 200
5-10 A)BEEIRE | 400, EER Y 8 | =8 7 BfE | =8 7 FE
A#E ¥ | D0 259 M8p Y o8 | 71 143(E)
iy | BASIR BEAE N (R | HE — i 25
H(600) =8 7 AE
18(E)
@ 7w b 6 »A (B | amEgL10-), FRMEK | 1 110
Wistar 6 H) &l | Bl (60) =8 7 B#RE | =8 7 H2E
10 e quE; 0.7(A,E) 7.1(AE)
PRI A7
H .
B~ w A|103 #H H | HEEFHEFHEET 25
@| B6C3F GE 5 B3 | (100 HE). =R = 7 HEK
HERE 60 | flEO#HE | (100 T 10%E EE). H 18(E)
YA - | IERE . U v oXERIS A,
V. B B 3 i B9 N (25-), SR EL
W b BB RS AR RN
(B 257). BREERERA
EHIM(HE 25-50) )
® Fv b 108 & M | AREKEMAFERET #E 50
F344 GB 5 H)3& | (# 200, # 50-THE), =K 7 A
HEHE 60 FIRN#HE | (RERDEE 100), 5 36(E)
L=y, | 7p BRI @ 50-, B | 25
¥ 25, MR Y o SERAGIE =@ 7 A#HE
(B 50-). JE&K Y > s EREE 18(E)
B(HE 50- 1 25)
® Tk 104 & [ | MIRMER- HIER- U 23 500 EPA Cix, 1§
SD HEHE | (A 4-5 B) | BB (500) =H 7 BEE | §71+5 7T
40~50 SRR D 321 NOAEL E*
= LOAEL i,
)T HETE AN
i LT,
fal w7 A 28 H &Kk | A EMTFaVist E 2 8
@ CD-1 | k&5 A - B E LRIIIN(180 T
5 =), HImER- U k-
FOERBA (8), e
EEAERRET U0 CHE)
El=w v R |EE 812 | HEKERA(300) — 1300
ICR/SIM | B &R
i 30 a5
@ v +SD | 615 | BEY : HEEERN/D | BEEE | BESERE
)




i 20~22

A saiEE O
Bs

(260-), (R Egd - (KEH | 50
IEIE (500-) . HE3
A= OEINL000) AT
B GEmEss L) K& | 250

T (5007)

250

FEFM
500

B AR 2 BSR4 AREERR 4

A EH

E : USEPA M AREeEES
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AFHEET CER LB ESIC W TIIRIT R b o7

ALC  HERIEOY Lo SERE |

TEZ3=VTRI) A7 =25—8, IAVFIVBEACVEENG VAT I —

+

AP ALP TNH Y I7HRT7 75 —F¥

AST T%ffi&\f‘/ﬁﬁj’i/ b ART=T—E, FAFIVBAFTaplksZ7 R
T

AUC 1 R AR B — R R T A

BUN  miERFEHR

BMDLiwe 10%DEEIIx 5 Fw—7 ARD 95%(5HE TIRE

CHL  FxA=—X N hRZ—ihfimiakk

CHO Fy A =— A5 R Z—FRELH SRR

Crax o ML) PR EE

CPK P VT T T3z AT A F—E

CYP T h/EAP450

GSH TNEFA

Hb ~E 7w B ER)

Ht ~< k7w b

LCso R BITRE

LDso HEEGER

LDH FLEEKHEER

LOAEL H/hEtER

LOEL &/MERE

MCV  FHRMBREMR

MLA TR TR

NOAEL EFHiE -

NOEL #&/ERE

RBC R I BRER

Te e e S5 A

TBIL #rlity

TDI TA— HIERE

Toax e ML) PR EE RN

WBC  #PMmEkEk

ALT
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