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THEIRCEIK OB ELELOE IR Db E L LT, MU 7 rm ol (TCA) ORbh
RSB RTA 21T > 72,

A O T R AR T, AR uﬁﬁ (oA, Tv ) | dakEERR (=
DAL T b)) BB OENAERER (T A T ) | AGE - BAE
W (Zv b)) | BEEERBREONRETH D,

IEFRDAFEICBE L TIX, ~ T AKOT v N CHHIRRAR K SO AT AE 5 23 2 &
nNHRE, T~ ENED LI TWD

RN L TIX, w7 &I Té%ﬁéﬁ@ﬁkﬂ@ifﬁiﬁﬁﬁ“@\ JFREIES D A3 58
HILTW5,

BARFMEICE LT, TCA NEBREMEZA T 5 iEMtiImd TIRWEEB X BN 5,

VLbEDZ Lnn . TCA IR, FEFD AT F%?Z)fﬁﬁﬁ HERE (TDI) &% A
PEICRE9 5 TDI R ET 5 Z L RNWITh 5 LW Sz,

FEFRDAFTIECBE LT, ~ 7 RI2ET 5 104 B EOKE 558058 TH 5 7 4 B
RO AL D EANG | F/hwEtEE (LOAEL) 28 6 mg/kg (K8H/H ThH - 7=,
RHEFELRE 1,000 (FiZE 10, A7 10, PPARa 7 2 =A [ & L COHELI/ O FHE
MR O LOAEL O 10) %58 L. TDI 1% 6 pg/ke (RE/H & & H L=,

RENAMICE L TIE, ~ 7 RI2BIT 5 104 # oK 5508k T 5 10 7= g o s
FEABEPE N OIS A E S D LRG| MR (NOAEL) 1% 6 mg/kg (RE/H TH
. AEFEARE 1,000 (FEZE 10, B2 10, FE23 A 10) 2@ A LT, TDI iX 6 ug/kg
KE/H LR LT,

LIk, TCA OIEFM A& Rt & L7236 O TDIL, BB AL R L LI2GAa 0
TDI 28V F5 % 6 pglke RT/H & BH &7 = L5, TCA © TDI % 6 pglke KT/
HERRE LT,



. FHENRMEDOHRE
. A&

EHE DR, BREAlL ERA. AERAA ., BIHEER . Ry o7 Al R
RNZ o7 - [RE DS ER & LT S D,

KIEIZEWTIE, TCA 72 ED v 7 ALFRRIAIL, KIEFUK T OFRIE SR
FM R (3R LS LER SN D HRRIAERMED —H>ThD (B
.

. —fg4%
NVRZA=R=1 (173

B =24

TUPAC

FIIE A 7= R= 117
w4, 2,2,2-trichloroacetic acid
CAS No. : 76-03-9

BT
C2HCI302 / CC1s3COOH

. HTE
163.4

- HEiEX
Cl

Cl—C—COz:H

Cl

. BRI

FING L D & B M0, TR O & i

Wi (°C) 1198

fhs (°C) 58

B (g/em3) : 1.6
IRA~OEEFRME - FEFIZ L ST D

KAV & 7 —norbdtgE (log Pow) @ 1.7
REE (Pa (51°C) ) :133

oM (FERZAREE (285=1) ) :5.6



8. WMITIRHIZE
(1) ZSOHRHESE
REHMEE (mg/L) : 0.2

(2) FBENEFOKEEEB/XIEHA FS4 U1{E
WHO (mg/L) :0.2 (58 4 hR)
EU (mg/L) :7¢L
KEERGERET (EPA) (mg/L) : ~ulEEfE 5 Eofné LT 0.06 (Maximum
Contaminant Level)
BRINKKETA 74 (B#2) 2L

I REEICRIAMEDHE

WHO fKEWKKE T A R A4 > EPA/#EA Y A 7GR A7 L (IRIS) DU A K,
[EIRE S A TERERE (TARC) D/ 7T 75 &5z, #EIcBd 2 BB % 7 %
HE L= (BIR3, 4, 5, 6. 7) .

1. SHICEAT IHZEMAR
(1) ARNENEE
O3
TCAIXZ v FTIHEEELDS (B 8) | B N TIIRELORE N O CRaIHI
W Ed (B9

@ o

OG- TR I TCA OIMESATICESL &, 2F O/~ L T\ 25
AIREMEDN B % o FEREA~ D AT X RMEAFE N A B, 14C A%k TCA O T v h~Df
ARG Tld, BT 5% Ro o 3 R, migE, B, IFEolEic Sh
%o LorL, #&5% 24 FFf] CIIHFEO BEHEMEXMEE DO Z L, E & 7e 572,
S OPEHRE N IMBEIC LR TIRNZ E 2 KB LTV D EHEl S D, ok
HEHEMEIZH R L~Uzdh 0 | B TR/ Th -7 (ZH10) .

Z b ~ORO K OFIRNEL G- TlE, TCA 1XIflE % o X7 B & hvip © OEIE THs
BTHZENHLNTHY . MWD BMEMk~D TCA OB T 2 HE R EE
REHegsing (B9, 10, 11) . MFFFTORMESLERIT 0.53 TH Y | Mg/
R 0.76 25835 &, MIRICHOAiT 25 TCA DIFE A EIX, fHk~DEGAS
DRI ESND Z DR Ensd (B8 , mnvitrolZ LD~ A, vk E
FToO TCA OMBFEEEEORFNZ L D &L v FTOMEREAMIE. ~ 7 2ADKRK
24 2. T D 25ETHY . T v F TOMBFESMEIZ~T 2D 10 f52& LT\ 5,
in vitro DRRFTCIEH D, MRS S TEDOE VN, TCA 23~ 7 A THEEZFH% L.
Ty FNTHEHELZVWERRO—DLHRZINS (B 12) . & FOfEfkIC T 5 TCA
A FEEET AREHIR VS, HEREECIAK 7 07—t FBRROERE S



7B, MR OYRFIC TCA NALNDZ NG, ZNULEZZME O L L
TERFHIZHGH L TWAZ B L TS (B 5)

® HKH

TCA IR G i3 &1, Hip b ED TCA NiFlET cR#E s 5, 14C =
itk TCA (20 X1 100 mg/kg fAH) %7 v MO~ R ROEEGTDH &, ik
RE TV ARIIAEE, v avE. 7Y o—LiE. Yy oafiiie (DCA) OERMN
WO BV, FHEHIL, TCA BEILHM a7 iz L b DCAITH s s & L=

(BW13) . S512. DCA =Tl a2 AvIic L0 7 o o fRIC /e Y | ik
BINCTF A7) a— g L R DREREMER SN TS (B3R 14) . UL, i
DOWFFEE HIE, LLaiOWFEiE DCA ~OREH BRI E SN TV D RREER B 5 &
LTW5 (B 15) , MCHE# TCA ©F v b ~OFFIRNIE G2 5, miE, IR,
AT Y R — hOE#EEKR s o~ s 757 ¢ (HPLC) AT Tid, Y= Ulk, 7
UAFYEE, 7V a—fg, DCAITWInbRESNT, 7y b TIETCA 2 H
F OB EIN2NZ ERREBI L (BR10)

Ez bivd TCA ORHRE A XIS (B 14, 15)
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Cl OH
Glyoxylic acid i
') o Cl 8]
Glycolate I I} | [l
Glycine C C - cl cC —C DCA
CO, | | | I
N H / f T
Il T
|
Cl _C|: - H—Cl- C MCA
|
HO OH H OH
Oxalic acid l

Thiodiglycolate

TCA ORFHHEE (=M 14, 15)
TCA: FY Z o afEfi® DCA: 7 v il MCA : 7 1 o ik

@ et

PRt E/ L — ME, JREIN LTS (BIES, 10, 11) , YCHE# TCA DT »
N A~OFHRNE G- Tl &5 ST BURTETED R 84% 53 24 W LANIZ IR HIZHE
iz (BB 10) , 7 v b~® TCA OHEIFFIRNZS-TIX, 5o TCA
TJVTTUADA6%ITBE 7 VT T AL HbDTHY | FAOHEMITEH TX 5
BETHoT-, NENR/NNETHLZEEBETDH L, FHOIIRG S TCA
DD 54%I1%, HREDOE VAL K-> Tl bHeH Sz s LTn5b, Z 0B
TO TCA O 8l TH -T2 (M 8) |

JRUSNDHE L — N TOEEN 2T — X 13720, JRike T TCA it &E
FEL— b ThHbD, B FTOT—HIFIROENTWEHEOD, b MEIEE T L— b
K OHABIKET DA REEZRIBE L TWDS, T o7 7nnxcF Ly ((REahnT
TCA (Z72%) OWMANZETHHFFETIL, b MIEBIT 2D TCA DRN 5 OEHIHEHE
WAL 45.6 BEFREICTHD . T v b 11.0 B L g5 L, v FoOFIZT v b &
DBENZ ERR IS, LL, ZNHOMEITT b7 e Lo oGO



EWNZLDAREME L H D (B 16) , —FH. B FTORWRIZ VT Z AN, '—
JLIK> B D TCA D 30 43 R RIS AR ERBE THRE SN TV (BHR9),

(2) EBRIME~DEE
O 2MSHHAR

TCA ®7 v RO~ T RTHEIT 0Bt E (LDso) 1L, £HE4 3,320
mg/kg K & TN 4,970 mglkg KETH 5, H5 INT-EWIL, BHHIEE TS
MERAEIZRE Y . 36 REREILANICIX, ERICEIET 20, BHEREDO £ EHICEDL 1O
EHEuEmThoTz (BR1T)

Q@ BEMHMHER

a. 10 AMEIMSHRER (YTOARUT Y K)

B6C3F;~ 7 A (ift 8 PL) K (X Fischer344 (F344) 7 v b+ (M 6 JB) (ZR1F
% TCA (500 mg/kg RE/H) @ 10 H REgRHIRE OB GRER N TTh -, B 5
eI AR LIRS,

WENRE & b | AT RO R T AR ML 2 b A /L CoA g
{LEEETE RO ER-NRD b= (B 18) |

WHO 1%, ZoRBRIZE T DT 252806, LOAEL 27 v O~
7 A EHIT 500 mgkg AE/HE L TWD (ZH3)

&1 YOARVI v 10 BHEBRSMSEEGER

B8 Ik
500 mg/kg A H/H AR E SO, ¥ 7 A IERGZ M v < b A L CoA WR{LiER
EMED E5H-

b. 11 BEEAMESMHHE (YO X)

B6C3F,~ v & (s, #5585 IL) (28175 TCA (0, 100, 250, 500,
1,000 mg/kg IRE/H, AL a— A A1) © 11 BEFREIRE OS5 83T
Nic, FEGEECTRO OB A2 2 177,

G TR EMICHE B R IFEEE NN b0, A& TR0 o7,
FHEARAER 72 AT HETE A . KEIE 100 mg/kg (RE/H UL I, M 250 mg/kg R H/
HULETH LT (B 19) .

EPA 1%, FFEERI. AFMsEsE2 & LOAEL % 100 mg/kg (AH/H & L TW
% (BM5)



ﬁ 2 ~ "7Z 1 1 E FEﬁﬁn_,\r %'lligitsﬁ

B 5RE e i
250 mg/kg (AHE/H LA E — FHE M o B A
100 mg/kg RE/H LA E FPEE SN, AR sEsy | BT B
m

c. 4BMBEAMSHHRE (YTHX)

B6C3F,~ 7 X (M, &#&5H#6UL) 123175 TCA (0, 250 mg/kg AH/H)
? 14 HREFOKEGRBRA ThNTZ, R &b S EIT AR 3 12T,

250 mg/kg R/ HRET, FFEEHM, ~LA X Y — AHIEOFRIED LF- 237
biviz (W 20)

EPA IZ. = 0% LOAEL % 250 mglke (KF/H & LT3 (B 5) |

&3 YOR A BHEERMESEHAR

B HHE 1
250 mg/kg R E/H JFEERIN, ~ULA X — AEFEORED 5

d 14BEEZESEHR (TOUX)

B6C3F:~ 7 A (M, K& 5812 00) (28155 TCA (0, 0.3, 1.0, 2.0 g/L:
0. 75. 250. 500 mg/kg &E/H) ® 14 H F‘ﬁﬁbk&fhft%ﬁbﬁzbmto K 5EE
TROLNTFHEITRZR 4 177,

JFE &0 HERARIENA 0.3 g/L UL LD GEE TR Hiv, 1.0 g/L UL Eo#
HHCIIRHNICERE TH- 7= (Bl 21)

IO OEEIC %, WHO I, NOAEL % 75 mg/kg (A&E/H & LTW5 (&
3 .

ﬁ 4 7"7X 14 EFﬁﬁﬁlu\r %,lligit‘%ﬁ

B 5-8E 1k
1.0 g/L WA A B AR T B AN
(250 mg/kg fAH/H) LLE
0.3 g/L P BARAT I 72 i B R 0
(75 mg/kg IR/ H)
e. BREXIE 10 EBRERESHRE (TOX)

B603F1<7r7x (M, K586 ) (28175 TCA (0, 0.1, 0.5, 2.0¢g/L: 0,
25. 125, 500 mg/kg AAH/H) @ 3 XiE 10 @BEAKIE GHRER T, ATIET
DAL DNA GGG S 417z, S G TR OB LA &R 5, 6 1T
‘é—o

SHMTIX, HERZT “oOERERGRETHML, 70U VRO 12 fiKEEL

10



BN L TWe, 10 B Tid, = oD ERERGHE T ONFIROM T & OFExH#H &
DN, > T A IEESZ L 2 b A )L CoA BRALEEETRIED H B 7172 E5-
Z U RO 12 fKELOBEIN, ~VAF T Y — ABEFEIRIE O FRBSED S
= (M 22)
WHO |Z. 216 DRFETOREIZ -3 % NOAEL % 25 mg/kg AH/H & L7-
(3H 3) . EPA IZFEEOHIN L AL A F S Y — ABEFEEOHE N5 . LOAEL
% 125 mg/kg {K&E/H. NOAEL % 25 mg/kg K&E/H & LTW5 (B 5)

£5 VORI BMHERMEFEHER

e it i3
0.5 g/LL FFEEIN, 77U VERD 12 (KB LD HN
(125 mg/kg RHH/H) VL E
0.1 g/L BT R L
(25 mg/kg {RHE/H)

ﬁ 6 7 |'7 X 10 FEﬁEn_.\r %'lligitsﬁ

51 1k
0.5 g/L JHFftast e O E &N, > 7 AbIEsE L X b
(125 mg/kg RHH/H) VL E A )V CoA FRLEERTENED BRI B F 00 v
D 12 MK E DM, ~LAF o Y — AHEERIZ O R 5
0.1 g/L FIEAT L7 L
(25 mg/kg AR HE/H)

f. 10, 20, 30 A ESMHEMHER (Sv )

Sprague-Dawley (SD) 7 v ~ (., 6 /L) (23T 5 TCA @ 5 g/L () 312 mg/kg
M@/H) ® 10, 20, 30 HMHKBEGERERD Tz, B b mEp e £

TIZRT,

5 g/L B C TCA TN T HRE, MEasEmE, AT a0 A & QYR B0 iR
TIZBITDEITFRD e noT- (B 23)

WHO /%, Z o ERIZE 17 5 NOAEL % 312 mg/kg fA&E/H & LT\ 4 (R 3),

FERE 72&

5 g/LL

FMERT A7
(% 312 mg/kg K&/ H) TR L

g. S22 HEEZMSHHEHR (Tv k)
SD 7 v bk (Hf, 68 (Zk1F75 TCA (B¥EAImM & 2,000 ppm : 100 mg/kg {&
Hw/H) @ 52 HEREAORGRBNITON, MR TR e S e, #

11



D O A E 8 IR,

100 mg/kg AE/HES CTHEE A A~—h—ThHrMF LIV LVELVDOHEE
REEIN, 2T E R RNa VAT a— VO RHR G, Fio, ARIMERE,
ARMEREFE, FEIRIMERA~E 7 v © | SPEPRIER~NE 7 v U RE, ~E7 R
BRI b7 Uy MEOAE RN, /SO BB, FE ST
TCA OESFEAT & 2,000 ppm TD Z > b O # MR TR E & g ~o
HEEZLLOT EMm LT (R 24)

&8 Zv k5 HEERMESEHAER

bt i

2,000 ppm M E YL O, & 7B R Na L AT 1 — VORI ARIEREL,
(100 mg/kg 1A HE/H) SERARIMER S EYARIMERA~E 7 1 By R RMERA~T 7 1 B s
~NETR KRN N Uy MEOEN,  f/ME DR

h. 10-AMEIESEEAR (Tv )

Wistar 7 v b (., #BHHES5~60) (28175 TCA (0. 0.025¢g/L : 0, 3.8
mg/kg KE/H) @ 10 BHEAHOKEGRBEI TONT, BobnicmEi e E 9
(2R T,

HEOWA, MIEHEE K NRAKEORH~— I —DZt (27T e Ra
Tl —=BIED LA, 7Y a—=SFUoEREoEm, RV 7)Y RKERa L R T
72— /UEOAKT) i NS 7V & F 4 ABEOJD 235788 B VT, IR O F8 %f 8 &
1137 1 D ik O % 321 M K O D 7 v 2 F A MBI BAGIERR D B o 1=
(1R 25) . JREAIRE AL 2 D 72O OB IR FREORER 7' 1 b 22—
SV R ONREE CHE S Av, I T, /NEEFOLMHEOITIIBEESE, /INERIEOTEL,
JFMAEAE S, BTk, RS B OZE M, BEREOHEL, MladEso i, A

— UFEILRIEDNE, SRERIKDYEK « ZEla 25807 (B 26) |
WHO K O' EPA (&, 216 0B H-S%, LOAEL % 3.8 mg/kg {KHE/H &
LTWs (M3, 5 ,

£9 Jv bI10AMESESERER
51 1k
0.025 g/L WEOWBD ., MIEIEE Lk R RE~— D — DB (2T
(3.8 mg/kg KH/H) | & Fr s —Eo L&, 7V a—r7U&E@ommn, Fry 7Y R
KOalbAT7Ta—/UEDIKT) | B VEF 4 EORED

i. 90 BEESMEMHRER (Tv k)
SD 7 v b (., &¥% 581005 (28T 5 TCA (0. 0.05. 0.5, 5.0 g/L: 0.
4.1, 36.5, 355 mg/kg KE/H) @ 90 HMIEKEGRE N TNz, KFBGHET
O BT w R R A2 & 10 12T,

12




355 mg/kg RH/H & 5-HE T, REIEINIH], Mg EE OB . ik Ot
RO E RO, AFMRER, IFE~D 27V a—7 &b, vt x s
V= BEAIEYED EH RO b (B 2T)

WHO %, Z0OiBrIZE1T 5 NOAEL % 36.5 mg/kg (KE/H & LTW\W% (ZR
3) .

&10 Sv h90 BEERMESMHHR

51 i
5.0 g/L (REHEING], ROk B O Pl OV g > FH %} 8
(355 mg/kg AR/ H) BN, FHEER, lg~0 27 ) a—47 &, vt
XY — A B R RTEED B
0.5 g/L AT R L
(36.5 mg/kg RE/H)LLF

Q® EUSHHARBRRUELSAMERER
a. J7THEMXIE52 BREEMHSEHRER (THX)

B6C3F,~ 7 A (£Pe5RE - e 11~35 P, W 10 IT) (233175 TCA (I ; 0,
1.0, 2.0 g/L : 0. 164, 329 mg/kg {KF/H1, M ; 0. 2.0 g/L : 0. 329 mg/kg {&
H/H) © 52 BEEPOKEGHEBEN TONT-, £7=, H~T X (11 B) IZBIF5
TCA (2.0 g/L : 309 mg/kg {AE/H) @ 37 @K EREBRNTTHONT-, &&5
HTROONTEEITRER 11, 12177,

37 W TIX, KED 2.0 g/L % 58 TH E 72 Mg O #xt L OFE % H 5 O ¥E NS 2
DT, JHFIEE  (HAA RIS X OV /) DR AEMEE X4 0/11 PE, 3/11 LT
o7,

52 WM TIE, A E 7l ch & OFE 8 & O BN A3k o i £ 51 K OMfE D
2.0 g/L B HHETH LI, MHETHIROE M, 7V a—F U EERA LT,
Fz, HEONIER (FHEIERRIE L O aeE) ORAEMEEIX, ZhEi 1.0 g/L
BEC2/11 P8, 2/11PE, 2.0 g/L##T 1/24 T, 4/24 )ETH 7=, MR GEETIT
WP IEROBINTERD o T- (B 28)

& 11 TR I AREMEMHR

51 1k
2.0 g/L R o ek B OVFH o B BN, RS 56 A B o8N (A
(309 mg/kg IARE/H) Tl
1.0 g/L IR R L
(164 mg/kg R=E/H)

I Heh i BT EPAIRIS (2R 6) &4 L7z,

13



& 12 <X 52 BARIEMEMHER

B I | i
2.0 g/LL JFH DAt o OFE e B s HE 00, gD B RAfa, 277U =2—747
(329 mg/kg A/ H) NE T
1.0 g/LL FElig& o faset e OFHH B B3N, s | T RZze L
(164 mg/kg KT/ H) A O (FETIXRW)

b. 52 EMIEMHHMHRAR (TIX)

B6C3F:1~ 7 A (I, #5820 IT) (23517 5 DCA, TCA X UNEA# (DCA :
0.1. 0.5, 2.0g/L; TCA : 0.5, 2.0 g/LL) @ 52 k&K 5REBRI T, TCA
DEBGRETRD b mEIT LA 13 1R,

TCA TIINFES (TFHEARRRIE K OVITARIRRE) OIEMEN, CORLRETHH
Bl B LT, DCA & OIRE Wi 5-FE TR 58 A BHEE 126k L CHE AN
EREAELTD XD Thotz (B 29)

F 13 <R 52 EARIEMHEEHER
e e it 1k
2 g/LL JFREESS; P B X O Res) DF8AEBEEE O 5 (9/20 L) |
—VEY 7= OITEEEFE A H45 0.60 £0.18
0.5 g/l | FFMESE; (AR A e X ORI ) o5 ASEEE D F5- (11/20 PT) |
— Ve 72 ) OIFEEFFE A E%K 0.70 +0.16

(5%&)

Vinyl carbamate OH[A# 5 (3 mgkg) TA =Y =— k&N B6C3F,~ v
A (#k) (2. DCA, TCA (0.1, 0.5, 2 g/L: 25, 125, 500 mg/kg (K&E/H), &
DN RSE (20, 50, 100 mg/L) % 2 Fl3 DA HH Tk 36 B [EHER
K#gLE L, Foe—2—EROMAEERICOWTHRHT 2B T, AL OHE
OFLAH L OGN L 0 G- BAER N A D= m, MHIERZEB 25 &
I IR EAERIZRD b o= (B 30) .

c. b1 AMRXIL 82 EfEMHEMHRR (TUX)

B6C3F,~ 7 A (M, &FL5-HE 93, 46, 38 L) (23175 TCA (0. 2.0, 6.67,
20.0 nmol/L ; 0. 0.3, 1.1, 3.3g/L: 0, 78, 262, 784 mg/kg KfH/H) ™ 51 X
1% 82 BRI HER TN T, FEGHETRO ONICEmEIT AR 14, 15
2T,

82 M T 5B 262 mg/kg K/ H UL LB GEE CTHIRO X EEOA B /2
MR BTz, 72, B5-5461% 51 D 784 mg/kg KE/HEHAETIE. 25%
OBV IR GRS ST, OB TIIERIBO N oTz, HE5BA

14



% 82 D 784 mglkg RNE/H & HRECIX, A BITFMARI., JTHHAEIRIE & OVHH e
FEORABENF B EA L, 262 mg/kg K/ H £ 58 C 2 R & ONF
MIENEEICER Le, 2D OREMMEZYmd 5 & R M HNE,
ATAHHE TN L IR EDIRE Th - 72 (B 31)

WHO 1%, ZHicki--% NOAEL # 78 mg/kg {A&E/H & L7- (M 3) . EPA
I3 PO R R D H N & 82 KM D LOAEL % 262 mg/kg (A5 /H . NOAEL
% 78 mg/kg (KE/H & LTW5D (B 5)

& 14 <X 51 BREEMESEHR

PR tc i3
20.0 nmol/L 25% O ENZ s
(784 mg/kg IR/ H)
6.67 nmol/L wmET R L
(262 mg/kg R/ H)LL T

& 15 <X 82 ARIEBHEMHR

e8¢ i3
6.67 nmol/L L) I JHF gD AR B B D HEAN, 28 ELIH R B A OV
(262 mg/kg IR H/H) UCYAZER=RANSE 23
2.0 nmol/L IR R L
(78 mg/kg {RTE/H)

d. 60:BEFEXI(E 4 ERFEHEHRER (THX)

B6C3F, ~ 7 A (H, #5850 VL) (23155 TCA (0, 0.05, 0.5, 5¢g/L: 0,
8. 71, 595 mg/kg KE/H) @ 60 WERIEKEGHER NS TTO I, A& 5-H TR
DO EMEIT R AR 16, 17T 23R 7,

TOOERERGRET, I (FFRAaRRIE L OFFRIAERE) O3 AAEE A3 5t
FICHAF RIS L7 G leEE 183.3%., 71 mg/kg (RE/H 58 37.9%. 595
mg/kg IR/ HRE 55.2%) .

B6C3F:~ 7 A (M 50 UC, M 55 Pt) % v 7= 4.5 g/L (583 mg/kg (KE/H)
TO 94 BREIOHAKE GREBRICBNTYH, FFIESEOBREHEOFE 2 LAENE
bl (2R 32) .

& 16 v X 60 BERIEMHEMHER

B 5-1E i3
0.5 g/L SRS OFF A A J OV R ) D384
(71 mg/kg RHE/H) LA E BEFE D b5
0.05 g/LL BIEFT R L
(8 mg/kg {ARTE/H)
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& 1T TR Y BARIEMEMEHER

BEGHE i3
4.5 g/L HPRESS (T HUIGRRAE K O E) o382k
(583 mg/kg {FHE/H) BEED B

e. 60ERXIX 104 ArISHSHRAER (¥TDX)

B6C3F;~ 7 2 () 12817 % TCA @ 60 i@ B K% 5388k & O 104 ## [k
FehaBr (2 BB 2MTbiv, BB ASERE K OMEAR Y 72 » OFEEFRAEENRKR O
STz, #5EIL, 60 @Ak EERTIX 0.05, 0.5, 5 g/L (8, 68, 602 mg/kg
RE/H., FBGRES0 L) | 104 B EIOKE 538k CTlX 4.5 g/l (572 mg/kg (K
/H. B8 JL) K 1r0.05. 0.5g/L (6, 58 mg/kg (AHE/H ., £&EGHE72L) TH 5,
BHRGHECRO DN mERT LA & 18, 191277,

0.5g/L (60 M&TN1043H) . 4.5¢g/L (1043#) | 5g/L (60#) #HHEET, A
N oD HEEIS 56 AR R BE ) OMBEHAR Y 72 ) DIEIG R ARO[ B 7REMAH BTz, ~vA
XV — LHBEDIEETH D V7 AR EF L X R AL CoA MR{ul%sE
TEMEDIEINN I2 B AL~V A 3 Y — LG & GRS I TR E N B > T
AN AR & & 2 55 ATA B O3 A HE O FH23, 0.05 g/L (104 38)
0.5g/L (10438) . 5¢g/L (60i) #E5HECTHEICHERD BILK,

60 H B G-HEClX, (AEIT, 5 g/LHERETO 15%W) GREFREELL) ZBRITIX
B 7ol 13 72 o T2, AR K OFHXT B iE, 30 % D 0.5 g/l & 58t %
frZ. 0.5, 5 g/L &GRETHIINL 7=,

104 BB GRETIZ, WIT N OEERETHIRE, FFEsERICZBITA LT,
JFFEXT B 1 4.5 g/L %58 CTD A 15, 30, 35 @IZHIN L7,

60 i [ 5-RED g T A B AV T2 FEHFAMER 2213 /NEE RO AR 22 MR RIE
FHHIIREE RS DR AEHE R OEEE O LR CTH o7, /AINERLMEFIZE ML,
FEAEBATE D 21~93% ., EEE IR/ ORETHY kb L ALNDHIELTH
ST, BAMEROEEEIEBEGHTHRICEA LZ, LrL, HELEE
FEIZH & 2 BRITERD Lo Tz, RIERAEMEIL S5 gL G CHEIC L
H L7723, 0.05, 0.5 g/L B G5REHIA RIS, BEEEIZ (L L)~ 70, BT
0.5, 5 g/L #58ED 30 #H & 45 HORNZ A B, 60 B THHE 7=, HAEKTFNE
NI LITZN, EEEOAEREMNLS g/L BEERHTOARRL LI,

104 #HE D 0.5, 4.5 g/L £ 5-# T OIEHFENENT IR DI AL K NEFEFE 1T 60
BB GREERIRE Ch - T,

FFlg LIS Tk, 60 B 5HED 0.5, 5 g/l &E/ETH E 72 AEBKIEIEDO S
BOEMEOBZDIH BT,

FEH BIL, TCA K ZEOREM DB BIEFEMEZ R T & T DHMOGELA 720 ) 2 &7
5, TCA DIERBFII=E Y =X T 4 v 7R D THDH & L, ML OFEHGH
PEAFRZS IR LT NOAEL % 6 mg/kg AH/H & LTW\W% (B 33)
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& 18 <X 60 BARIEMHEMHER

B et i3
5 g/L (REJA . KTl O SRAEFE ML e CHEEE D L5
(602 mg/kg A/ H) JF2E SNl S8 AR R O b 57
0.5 g/L FIPRRR O et Ko ONFR e BB D MG N, JEEIGE 58 AR MR S OMB (24 72 1)

(68 mg/kg (RTE/H) LA E | OFEERASO LR FMREROEEED LH, 7 1
IR MENT SV X b ALV CoA BRLEERIGMEOHE, FEHIE O
2k

0.05 g/L R D /NBE U R R 2 1 D FE A B K OVFEFE D |5

(8 mg/kg {K&E/H) LLE

& 19 <X 104 BREIEMSEEGER

51 1k
4.5 g/L RERD . RO EEOBIN, RO RAESE K OVEEE
(572 mg/kg AR/ H) »E5H
0.5 g/L JFN oD HEE 55 %56 AR A S Je OMBEIAR 4 7= 0 DR A D EH v 7

(58 mg/kg ATE/H) LA I AEFEEZAERF L 2 b A L CoA BRALEERIEIEDORIN, A
MfREESE O EEE O EH, Flgo/ N EF O ME D54
BERE R OVERERE D 5

0.05 g/L JFZE SR B AR B D b -

(6 mg/kg {K&E/H) LLE

f. 104 BARIEHESERAER (v )

F344 7 v b (., &% 58 50 PU) (2351525 TCA (0. 0.05, 0.5, 5.0 g/L: 0,
3.6. 32.5. 364 mg/kg {KEH/H) D 104 HREPAKEK SRR N TONT-, K&
T b e m e LA & 20 1277,

364 mg/kg AH/H B GH T, AEREERRED, gt E&EORD (FExE
BITWADR L) | T T =27 X BEEBEERIENED B 7 A IR RN
VX AV CoA BE{LIEFRIEME O L5, B O EEE O LA PR bk,
. PR, BROEBICEMITRD SN hot, BRI L LETF IV
DOEGAZORE T, FFQHEFETTHE OFELEIRD e -7z, 32.5 mg/kg 1K
B/ HBEGRETIX, TART X U7 2 BIBREREEO HE&EREEDO WA
BB NED NN, FEEOIL, JORBIIAEREL M LT-HL O TR
W Lz, TS FEEEM I 5%, NOAEL % 32.5 mg/kg {AH/H & LT
W5 (R 34)

F7-. EPA |, AEREERD, b fifnsisnsit, 779=-7 2
J BB EERIEE O RS . LOAEL % 364 mg/kg /K#/H. NOAEL % 32.5
mg/kg AHE/H & LTW5S (BR5) .
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#20 Swvw k104 BRIEMSMEGER

B 5-1E i3
5.0 g/LL KERD, RO EREORD, 77 =7 X BRI
(364 mg/kg (RE/H) | O EFH. T ALMIERESZ M SV b AL CoA BLEERTEED |
. SO BEEE O LR
0.5 g/LL BIEFT R L
(32.5 mg/kg 1KHE/H)
IR

(%]
FERE N 3% 554 B&

B6C3F:~ 7 A AR (M, A58 12 P8) (2 TCA (&5 1,000 XiZ 2,000
nmol) ZMEMENFEE (8 H AN 15 HEmd 2 [BINZ 1 THRE) L., mHERSH
(ZOWTIE 12 22 A ], IR E&R GHEIZOWTIE 20 22 M8LEE L. TS O3 /E
R Z TR DRERDT T,

WTNORGHETH A ERITEGR AL OIS N o7, mHER
BN OMEH &8 GHEO 4 ILORE (17%) THE, IKHEEGHEO 1 IEORE (4%)
THENZ LD, MECIHIESIIA LN 2o T,

7V —Z VAV R ONRE RS & BT D AR O/FTE % i DNA CH
Rl 2 A, BRAERGEOREIZEWT 15 Al 5%0 24, 48 Kfi], 7 AT
8-0x0-2'-deoxyguanosine (8-OHAG) ffIMADHEREMME AL, /o, +
a7 T e RERZT =K (Malondialdehyde-associated guanine
adducts) DN AERGREOREICIHB\W T 15 AR G5% 0 24, 48 FjfE] T4
LN, THTEALN ST,

FEEOII TV =TV ANERREE L OWE THRET L. ~ U RFAERIEE LA
NUARZEUDWEICERE Tl anefEim L, ZORERT TCA 2LV RN
IR BRI Te DI, HEMEL 5N 8 V15 HlnTh o722 LT
KDAREMERH D E LTV, F7-, TCA IZX Y MlRENEE -7 LTH,
HAEFI O EIICA U A MIaBEIC i35 E/h Wz, ZOREIZ N

TITMBERENAHE L LTO TCA DIERIZ/NESWTH S H 9: LTW5 (&
35) .

ENADHR

TCA 13 B6C3F, ~ U RIS 25| & 24, TCA 2K %~ v AT N A
FRZRE LTI, fmmth, Mg R85 (R oA E & O e o
HEIE) DR DIRET SN TR Y REOHKF L LT, ~bAF Y/ — LH0E, DNA
DIEA F Ak, MIEFEEEOK T AR S TS (B 5)

TCA T P STl B6C3F, ~ 7 ADO[FHEE Tld, K- O H-ras 7' v k
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FoaV = DERNE — NI E G OFERRD GNIR ol T LD,
TCAITJERA =3 = —H =TI 7 ut—4—ThHd & SN T35 (B 36),

fthd~ 7 ZADIEN /AKETFITEET D28 T H . TCA ORFIEE 7 v & — % —{EH M3 H
mENTWS (B 37, 38, 39) . Bull 5%, TCA ILiE#H: DNA #8{5 L 72

e, A== — hSNTMRO 7 a— R RHET D 2 & BNIFRB AT &

LCHbAEERNEWE LTS (B 14)

TCA X > EE DI~ LA v Y — A4 Bl E 29, TCA 12X %
t M OAFREN A DAREM KLY TCA @b FAFHINRIC T 5~ 43 Y — LG
fEMEZASMCT 7010, b ORI EZ IV CH~7-L 25, E b
FF#BHECIE TCA DIEFIC £ A~V A 3o Y — AR o T2, 2D 2 L b,
B MIZO TCA OV AF LY — KRR 12563 2 RS0 T - BRI
s LTS, B T TCA OB AMEREZ T R WATREMER H D & ShTw
% (B 40)

~ U AR~V A F Y — SEHER IEE L2 R K o (PPAR) A EHE
REEN R L TWDHNZHOWT, w7 & () IZ81F % TCA (0.25, 0.5, 1.0,
2.0 g/l.) @ 7 AFPOKEGRBR CTRE Sz, 2 o/l BHRET/NER.OE TR
JEK 78 SV129 B AT~ 7 212 B 5 05, PPAR a D720~ 7 A (XA H AL/
Z L5, TCA O~ 7 AFlE~DFEIL, ~v A%y Y — A2 % D WE
DEIEIF L, PPARaBMETHD EENT- (BH41) , £7-, ROBEIHN
TR CH . TCA WEFT 5~ U AFIEE X PPAR o IKIFOREFIZ L 5 Z &R
BENTWD (Bl 42) , L2rL, TCAIZ~TV A, 7y hOWTNTHAULA
XY —AHEAEFHET LR, T b CIIFESIZHE Ly, EPA (Z-ULA4 %
Y — KEFE TCA I X D~ AFRN A OHEIRE > TND N E D DI S0
TR E L Tnsd (| 5)

TCA IZ XD~ U AFRB AT & LT, DNA O X F Lk & OBIRBFIE S
TW%, TCAIZ K 257 v e — 2 a L RRBR T AT IRIE & OIS > DNA
(TG A F LB H BN D Z L BBMESN TS (B 39) . TCA 2HUK#ES L
72 B6C3F1 v v A (M) TIINFMIBOMIBARAEHE D, ecmye 71 hAvay
—r D7 vE—F =IO DNA TIERAF /bR O b Z b FHEIL
TCA (X DNA OB e L, Bllicam Sz DNA SO A F /L2 151T % 2
CIZEVIEATF AL EBI X L, ZOFEAD TCA OFRNAOFICEGRL T
W5 ELTWVD (B 43, 44) .

VUIED X HIZ, TCAIZ LD~ U ZADFEN AEFIZET DN L EATHO T

%3, EPAFHHE L TORELTIZ, WO B SRS ORI &
o TCWLZHET DI TIERNE LTS (ZH5) .
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@ RESMHHAR

TCA BT O H CREREBBE~OEENAH CERBIZR VLT VY TR

(MRL**+~ 7 ) Z#HWTHEEN7Z, MRL¥~ U A (M, %&58 6~8 L, 5
~7 i8R 128175 TCA (0, 0.1, 0.9 mg/mL : 0, 27, 205 mg/kg (K&E/H) O 4
E ORGP Th Tz, WIhOREH THLAEEZ CD4'T fMigDiEEL,s
HOivTen, AEEAEIT 2o 72, B MlOiEHIREICIEE T e ->72, 0.9
mg/mL #% 58T CDT M5 D% A S A IL (f o Z—uA %) -2 o
AR A SNT=05, IL-4 ([ZIXBEE R A 533, CD4T #iffdd Thl (~ /Lo
—T Hfa A FROGESIE~DR Y 8RO i, iz, RIEWEYA NI4T
bHAVH—Tzaly OEROEINPA LTz, ZiLh OB A CAERIEN
REDOFHSRTH 5D, F72. 0.9 mg/mL HHHTIX CD4*T MildaD 7 R b —T ADFH
BRENEO BN, EEHELILZ. ZNH0T—X X, fEKTOEK L~ Lo TCA
ORI TE X, CD4AT Al OTEMEARE KX ONEHALHIRR O 7 3 h— > A DHE % 5]
FHEZ L, Thl BROGREKIE~DFEY @b Z L E2RmRB L TWAH E LTS (&
& 45)

® 45 - HESHHAR
a. R&ESMHHR (Svyb)

Long-Evans 7 v ~ () (2¥15% TCA (0, 330, 800, 1,200, 1,800 mg/kg
RE/H) OEYE 6~15 H Os@filfR D& 5 (ROFHE) R fThhic, K& 58
TROLNTCEwEFT R Z %R 21 1TRT,

800 mg/kg (KH/H LA E OB HEETREM) O REIMNIEH . 330 mg/kg (KH/H
LA b ¥ 5 T REEhY) O g e OVE i & oD A B KA 7290, 800 mg/kg AR E
[H UL O GRECTRINIEOEINAFRD H vz, 330 mg/kg (KE/H DL EOEGRE
T, BMEREELOEEOAERBA ., @R (Fl20mE R (OEPRRREE,
ML) ) OFRFEISAEME OB O b, IREE EE LIEKEEL 1,200
mg/kg (RE/H U EOBRGHTHED LN, 2607 — 4025 TCA I 330 mg/kg
RE/ALLETRAFEEREZTRT O L END (B 46) |

WHO 1%, REENEICES &, BEWErEoO LOAEL % 330 mg/kg A/
A AL O DR ~D IS & B AEFMEO LOAEL % 330 mg/kg
(RHE/A & L72 (B8 3), EPA & | B =t &k O3 4 7D LOAEL % 330 mg/kg
{KE/R & LTW5 (B 5B)
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x21 Sy FRESEHAER

FHRE BB E

1,200 mg/kg RE/HLL E AR D F AT

800 mg/kg RE/H LI I REHEANBNE], AR S OV fisk
EERN, WSRO HEN

330 mg/kg PR/ H LA L | R K OV i R A REKE CMER OB, KM (2
DR (LS PR HRIE, M) )
DA EIE LS DN

b. R&ESMHR (Tv M)

SD 7 v b (., EE 19 28T 510 6~15 H®D TCA (0, 300 mg/kg
(REE/H) O OB GRBR Thi, 580 b AR 22 10877,

REMW A B E DO INH 252D b, ik 21 HORROKREIZ, FE
(AR 7223, BN Y72 0 R ONRINE 2 72 0 O EF I DI ABEE |2 B B 7e i
KNIt (B 4T)

EPA [ZR-EW) DR T O K OB OEERD 6 | RHEh it L O34
71  LOAEL % 300 mg/kg (AE/H & L7z (B 5)

F22 Zv FREEFHHER
P iE BEY) B
300 mg/kg /K HE/H RIEOHME] | AERD

728, Warren 5%, Fisher & (B 47) LEEEOERFEHZ LY TCA OIR
ERAFE~DFEZRFI L., HIE 21 HORIEOIRER TIXAIR A EGRICEE L
TORBEITA LT, KR OIRER AR, PIAR M A K VR BE R 3R0 g 23
FHNTZR, ZHIERBOERERDICLDEEL LTND (B 48)

c. FHAEFMUHER (Sv k)

445 L 7= Charles Foster 7 v © (#ff, &-# 5-8f 25 L) (2515 5 TCA (0, 1,000,
1,200, 1,400, 1,600, 1,800 mg/kg AH/H) DUtz 6~15 H Oifil#e O 558
BROMTOAL, GEIR 19 H BICIRYIROINETA7 2 M ORI AT TR D3R R H a7z,
K GHECRO b mEIT LA & 23 12T,

R 19 B HIZ, 1,000 mg/kg E/H &% 5-8F CHEEO AT, 1,200 mg/kg
REE/B UL E OB GHECRMEERD DA B, 1,000 & O 1,200 mg/kg (R H $¢
HREOMTIX, KBE, RS OMIEZETE ., KIMEEIZ oM 2 iao 7
N R = ZADOHEMMB A BT, 1,400 mg/kg R/ H LI LD SREOINTIL, fifk
MR DT R b — ZDOEINTET T2 <. BEMAE (cortical parenchyma) PNOD7R
M ERY Y, ARRRAE D22 R ZEVE . I D T RIE RN A B iLTe, FH HIL, TCA I
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1,200 mg/kg (AE/H LA EO HE T, MESGHRO T R h— A Z 0 | fER
E’J X EWRTIHEEOELZ 72679, LRI OFREEERIT TCA OF
RIZHUR THH L LTS (B 49)

K23 Ty FRESMEHAER

FGRE LE
1,400 mg/kg (RE/HLL L | iMBCEHARRPN O R MERT H | PRRERE oD 22 a2t 80> 2231
TERK

1,200 mg/kg fRKE/H LA E | fME &
1,000 mg/kg R/ H LA E | KEAHAE, IRIEIERSE OREIEER, RIME BRSO 7 AR h—
A O

d FHEFUHHER (Sv k)

SD 7 v ~ () 123155 TCA (0, 2.73g/L : 0. 291 mg/kg (AE/H) OFIR
1~22 A OHUKE GRS TON T, B bcEmiT e R 24 1277,

B B/ REHEININGIAFRD DAL, FAEREL L Cid, WIIE K UMMk
@éﬁzfﬂfﬁhﬁmtﬁbmm&)%ht (&M 50) .

WHO %, BEhmatt bk 045N LOAEL % 290 mg/kg (A&E/H2& LTV
% (M 3) . £7-. EPA X, BAFMELKOHE MO LOAEL % 291 mg/kg
KE/HE LTS (BHE5)

=24 v RESMHEHR
51 BlLENY) REN)
2.73 g/L (R EEHE N WA S ONCalik D $KGHH A7 T O 38N
(291 mg/kg A/ H)

(%)

iR 10 HO SD 7 > R LEE L 72 H55EB B IR O R M O AIZE 2 %5 TCA O
A% invitro TEE L7z, JRIROF L TCA 25 1 mM TlEA 57, 2.5 mM
THLNZ, 1mM T, JKE~ODLTNHREE (B DNA KR4S 7-0 DX
R EHBEOHERE TII2WED) BNAabnl- (B 51) . £7-. TCA OEE 1
~5 mM T, v U ADOREEREIC, AELHAEKGFNREGE RS KB, BT
FLH . IRERELE . WHEH S HRE /uﬂ@zﬁwﬁ) FEAEBEE OBEINN A Lz L S
TW5 (= 52) .

TCA DOHEF BT, 9F”$?L*E’CE§?JZD t R (Hydra attenuata) %V 7=%4 5%
PEZ 7 ) — = FEREACIIRD o7 (BB 53) .

2 WHO (2 3) 121, 290 mg/kg KE/H Lt STV 5,
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® ElnEHHR
TCA @ in vitro }2 OV in vivo &{z i il BR O R BRS B4 3% 25.26 [T (R 7)),
a. /n vitrosE&

TCA X, Y /vEx 7 (Salmonella typhimurium) ¢ TA100 ERICISUNTA R
PE R LT REDR—2H 50 (B 54) | ZOMEEORBRIZI VN TIIZE B
DR ST HBER RN LD BIREREREFRITEETH L EE X DI
Bo A UoREE T2 G2 BB CIIAENE TE(L SR OFFE F TV A R
JRtEZ R L2y (ZH65) | 558t MRIE Y Bk E W 73R CIT AR B 5
FHHEMETRDO 5T (B 56) | T v A =— A LA X —JRHHHlakk (CHO)
fﬁﬂ@%ﬂﬂb\tﬂ)‘ v N A bREETHoT (B B7) . L7ei-> T, invitro
Bl S S5,

=25 TCAD /n vitroBioEstiEBRiER

RBR DO FEAH PIE RS EE
(4 F7) R A7 | REhEME

JFEZ )

7'a 77—V | Escherichia coli WP2s - — DeMarini et al.

R 1994 (£ 61)

DNA {505k Escherichia coli PQ37 — — Giller et al.1997

(SOS #kkr) (B 54)
DNA &85k Bacillus subtilis H17 No data — Shirasu et al.
(Rec-assay) rect and M45 rec- 1976 (&4 62)

1T 7R BB Escherichia coli, B/r No data — Shirasu et al.
try WP2 1976 (M 62)

18 ) 229K 70 FLaR S.typhimurium — — Waskell 1978
TA100 . TA98 . (ZH 63)
TA1537, TA1538,
TA98

HIRZeRA BB | Styphimurium TA100, - — Nestmann et
TA1535 al.1980 (=M 64)

18 ) 22 R 2 FaR S.typhimurium No data — Rapson et al.1980
TA100 (21 58)

T IR 2R SR S.typhimurium — — Moriya et al. 1983
TA100, TA98 (21 65)

1T Ze RIS HLEA R S.typhimurium — — DeMarini et
TA100 al. 1994 (2 61)

18 ) 22k 2 S.typhimurium + + Giller et al.1997
TA100 (i 54)

T IR 2R SR S.typhimurium — — Kargalioglu 2002
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TA100 . RSJ100 .

(&8 59)

TA98

WImZERAE BBk | S.typhimurium — Nelson 2001
TA104 (/i 60)

18 )R 22 R 2 R S.typhimurium — Shirasu et al.
TA1535, TA1536. 1976 (Z/# 62)
TA1537, TA1538

BEAEY

DNA 580 Hrathx ~ U A No data Chang et al.
7 v NFAERE 1992 (&M 66)
b b U oREFEER

DNA 555705k CHO #fia No data Plewa et al.

(2 Ay FT vk 2002 (&M 57)
1)
AR TIREHATR | ~ 7 A +

L5178Y/TK" i

Harrington-Brock
et al. 1998 (&M
55)

Yo R L SR B PRIEY 3 — Mackay et al.
R 1995 (&M 56)
+ oot — Rk e 511 i3

b. /n vivoiRER
~ 7 AKNT v MFIZEIT 5 DNA S{UIHERER TSR T 2R HE ST
W5 (B 66, 67, 68) , 1987 -1 > RTHEM I N~ T AR EZ Az
IR (ERENEE) RO R EHER (BREAREG LR O#&E) ong
MUZBWTHEEEBRE SN TND (B 69) . —J7. 1995 40D Mackay & D
~ 7 AE Ml A2 AV T BRI Tl PESE RIS AW & THEENR S
L7=M 5T, TCA O/NMEBFIEMEIZD
WD L, B R CIERESEZ b O REHEITEWEZ 2 65,

L7ewERITR2ETH -7 (ZH 56)
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%26 TCAD /n vivoBioaRERiER

AR OFEE (4R POE VT RES EH

DNA SH81lrathn (&) | ~ o Al + Nelson & Bull 1988

7 > Mg Nelson et al. 1989
(Z¥ 67,68)

DNA $HOIlrae (k1) | ~ v Al B, + 180 LR - Chang et al. 1991
7 v Ml (%1 66)

B (HEIERN) ~ U A (MERE) EBER - Mackay et al. 1995
300~1300 mg/kg (Z /i 56)

Iz (NEIEN) ~ U A E R + Bhunya & Behera
125~500 mg/kg 1987 (& 69)

Yoo fR L BUER (IR + Bhunya & Behera

ML iEA) 1987 (& 69)

+ Bt — Rtk

(3) Eb~DEE

TCA @ 16.9%~50% &KL, EEICOIEYFEEOE—Y 7 (GHEE) 1HER L
L CHIRMBEH S TR0 | BREEORLEE & IR L B e\ 7RI BESE L 72 2 g 23
W3 5, WEAEEMICIE, TCAIZ X DR & LT, #EOMEEA, YW ORIE
SISk ORa T —7 U EERRBFEICH S (B 70, 71) , TCA ZAFHZWVIZO%E
IR 2 2 1 C, BERTRERRIC B Z0RLEBE & TR A% 2~ 15 Rk 7z & &
nTns (ZH72) |

2. EFE#EFOTM (& 27)
(1) International Agency for Research on Cancer (IARC)
TN—7 3t MZXTDRNAMEICONTHFETE 20,
TCA L. & N TORNDAMEZ RTIHLIA+0TH Y | EEREMW) TITENAMED
FEHLSR STV 5 (B T)

(2) Joint Expert Committee on Food Additives (JECFA)
AfiE 7R L

(3) WHO BRHKIKEHA Fo4 > HEIR (—RRUZIEMEIER) (BB T13).
FAR (BR4) RUEIMRBIAXE (SR I)
TCA (I~ U ADMIBICIEG 2R T 5 Z L B3RS TN D, in vitro 28 H R MK
B M OV o (R B 3k C IR -« B EDIRTE T D52~ L. in vivo OFER Clig
ORI T 5 Z ERlE S5, TARC (2R 7) 1X, TCA %27 V—7 3
(B MR BRNBANEICOWTHETE 720 1280 L TV 5, AFHILO T fH T
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o, TCA 1%, BmaMER N AME ClI Vs 5,

Z v MZBIT 5 TCAHh (trichloroacetate) ™ 2 HfHfK&KE G- (=M 34) T
ORERCD M T O Tk BEERE SR O M & OFFIR O BEEAL R =0 28 b &2 FEREiC L
72 NOAEL 32.5 mg/kg AT/ H IZHE-5 & | AEFE6R%L 1,000 (fEfAZE K OFEZE : 100,
LA D L FE MR N O 2 O BN T O R EFMRER N 220 2 LW NS F DA
MR TR T — 2 3722 & 0 10) A LT, TDI % 32.5 nglkg L HH L7z,

(&%)

TDI % 32.5 pglkg fAE/H & L, & FOKREZL 60kg, 1 HOMUKEZ 2L LIE
L. fREKDOEEREZ 20% &35 L, TCADHA KT A EIZ 200 pg/L (Sl
HHE) &5,

(4) KRERERET (US EPA)
Integrated Risk Information System (IRIS) (ZEE6)

EPAIRIS T, bW E OF i 2. TDIIZ/AHY T2k OB AE (10 RfD)
L TEMIERNDAMEDIEREZRMAE L TV D, F72, — T BRAFEIZHOWNT,
NS ONTOFEREZEM L, HEITS LT, ROBEICEIDY A 7IZD
WTOFHREZRLL TV D,

@ g0 RMD

i S S 2 & Fedifersy (UF) &
(RfD)
SRR R ST BMDLi : 18 1,000 0.02
I B6C3F1~ v A 60 #Hfi]  mg/kg (KE/H (FE72 10X R mg/kg IRH/
K- ZEI0XT =X H
(% 33) — A2 10)
@ HEHILAM

EPA /IRIS (% 6) @ 1996 FOFHMCTlX, TCAIZOWTOE NORNAT —H
MWIRNT & 1 RFEDOMERE~ 7 2 DIFIZI1T 2 IEE O IME MBI 3 5 IR & 476k
WDOBLNHDHZ L, Ty NTORMBAMENRBD NN L BiamalBRomt R
IZ— BN 72 <. TCA ITRERERFREN 2N HLNDZ L, TCA XY
N—7"C (& MZX L TEIAEZLE DS L2 WYE (possible human
carcinogen) ) (ZMEI 7=/, EPA/IRIS 1% 2011 412 TCA OF GG 21TV,

TCA IZ X5 1mFZENA YU A7 %, DeAngelo & (R 33) (2 L 5/ B6C3F; ~ 7 A
D 104 3 [ EAK S 5588012 81T 2 FAIRARIE K& O IR O AEME T — X IS & |
Ry Fv—7 R=REOLZEMET VERWCEE Lz, ZOME., YEZwE sk
H1lkg¥72Y 1 mg ODHRETEREICOZ D ROEREGE LRI Z ORGEICBER L TR
ABETD U A7 (F&D SF, @V HD 95%EFEER TF9) X 0.067 (Gl
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0.07) &t7po7-,

ZOMEICESE, RAKESE 70 kg, —HOKEE 2 L EUE LT, Bk
=y bUR7 (BEWHEZ 1L 4720 1pug GTOHEDKZAJEICDIZ VERT 5 & &
DOBEPFEBAY ZA7) ZEHELIZEZA, 2X106 725, £o, ZOMEIZEKSE,
BERLEEXIZEDRNPAVT AT L)L L7 5 EKP OREZHEHTHE. T
KDOI TR D,

- R OEAMREL © 0.067/ (mg/kg KT/ H) CiiEdLBE 0.07/ (mg/kg (RE/H))

K= N AT 2 2X106 g/l

BEDY R LRIIZEITH8HKPEE (95% ER{E)

YR L)L IR
104 (1,,10,000) 50 pg/L
105 (1,,100,000) 5.0 pg/L
106 (1,71,000,000) 0.5 pg/L

72, EPA (2 5) Tix, F344 7 v MIBIT 5 2 FEMHOKEERER (S 34)
T ORI O JR BRI 25 kI >V T 0 NOAEL 32.5 mg/kg REH/H IS, R
SR % 1,000 (FEZE 10X A ANZE 10X T — X _X—ARE 10) Z#iwH LT, RfD %
0.0325 mg/kg KF/H  (SELER 0.03 mg/kg (RE/H) & LT\,

(5) BEE5m@4a

FeRENCHB T 2 KEREED BE LOBEORMEOMEIILL FO LY THDH (BR
1 .

TCA 1%, ~ UV A CHIEREZ 5 X Z 323, ZRFEMECYEREE 72 80 in vitro
FROFRER TR L OB ORE RARE L THE SN TV 5, TARC (1995) Tit
TN—7"3 (& MIKTDIEBANIOWNWTHETE 2V IZoEINTWS, 2,
Wk 4 FEOATEREFHES/KETS/KEHME BRSO T, Bull 5 (1990) %
HEIZRMBANMEDORBENEZZE LT 0.3 mg/L L TOREEZFEE L TWVDHH, I
DANMEZRTHILT v FTITRROONT (SR 34) | v VA TIThbILeERTL
PFLNTNRNT END TDIHEIZ L DFHMIEOR ENEY ThHbH &EE X b,

Hed F344 5w FEEIZARZK T 0, 0.05. 0.5, 5.0g/L (0. 3.6. 32.5. 364 mg/kg /day)
® TCA z 2 Ffilix 5 L7ofi . 364 mg/kg/day T, AEHENMNS, JHlgEE (GHxHME
TliHAe < HEHE) O, MyET 7 =07 2 KEEBREFRIEE ORI, 7 At
FERZ MV X b A L CoA BRALEESRIEMEO I, FHAREESE O BIEL N A STz,
. . R OEEICEIR o T, BEHEBREINT-T I VO AL E
& U CHIE S = AR FE OFEIL T 72 0y~ T2, 32.5 mg/kg/day T, Iy 7 A/

3 De Angelo et al., 1997 (£ 34) (21X, [decrease in body weight| &FE# I CTW5,
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XUMET I ) BEBEERIEENGEICHM L2, bawEEIZ X A EZETIT
RN EHIMr S T, FEMEBMEREIC LSV T, Z O NOAEL % 32.5
mg/kg/day Toh-7- (R 34) .

TDI iX. NOAEL : 32.5mg/kg/day #3&\2, A RHEIEAREL 0 1,000 (FEZE K OM#
REDRHEFELREL : 100 &, BENAMEOFAHEMIZSWT : 10) A LT 32.5
ug/kg/day & HE I N7,

HEEIERMTHD Z L, CEKICHRT 2 TDI OFHHRE LT 20%% 5@ A
L. 50kg DIKEDOE M2 1 H 2L OMEIKEZEENT 5 LIET S &, TCA OFEM
1% 0.2 mg/L (=162.5 ug/l) &RDHN D,

& 27-1 WHO 212 & % TCA @ TDI iEIC &K 5 1) R4 51l

R NOAEL LOAEL  THeFEfE% TDI
(mg/kg AE/H) (ng/kg AH/H)
WHO/DWGL 7~ ho 104 #RfOKE 325 1,000 32.5
% 4R 5B (2 34) 1B — 10(ff7%) X 10 {4
(2011) D RERD . IfTE O #£) X 10(Z A& ©
ik BE S P 3 D H 0L Mk A FE TR B K O
DR BRI 2 OB TDR
R BR Y 72
ZEWICEDA
B AR R T —
eSO
EPA (2011) ~ 7 % 60 HE#A#Z G5 BMDLio 1,000 20
B (ZPR 33) ICBIT BN : 18 — 10(f&i %) X 10(f# {&
Al el A FE) X 10(F — & <
—AE)
KIEZK (2003)  Z o o> 104 HEIHOKE 325 1,000 32.5
LB (M 34) I2B1F — 10(FE72) X 10(fE {4
HAREW D MEH O #) X 10(3E 25 b D
ek B S e 5 D B, ik ATREM)
D75 BEAH AR 71 AT A

x21-2 ETILIMEEIC J:Zoﬂ%ﬂ%b\h')?(?d) YETE
U2z /);%r“ (ug/L)

EPA/IRIS (2011)

~ U AOHKEE (B 33) 1< 104 (1,710,000) 50
BT B HEDFT R K O AE 105 (1,100,000 -
106 (1,,1,000,000) 0.5
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3. BEKNR

:F‘Ek 21 $r7kL'f/Ln+

BT 5 TCA OKIEARDORHIRN (37 28) D, KB

FACBT D EEENCHD & JFKIZEBWT, 10%8EiE~20%LL FOEFTS 2 EiTdH
otﬁ\ﬁ&hgﬁ 10%LL T (286/288) Th o7z, iz, HKIZEBWTIE, [RERIC
30%BiE~40%LL FOEFTS 1 EATA LT3, 1EFEAEN 10%LL T (5,704/5,804
HS) Thovo,
= 28 JKEKTOHEIRR (SR T74)
SEYEA LS 3 2 BE RO A 32
. 10% | 20% | 30% | 40% | 50% | 60% | 70% | 80% | 90%
i 0% | i | R | i | i | EhE | i | il | Bl | B | 100%
/ Bl LLF @% @% @% @% @% @% @% @% 1@%@ i
N — %T‘ DT | UF | BUF | BUF | BUF | UF | JAF | BT —
7k 5% ~ ~ ~ ~ ~ ~ ~ ~ ~
0.040 (mg/L
D 0.020 0.060 | 0.080 | 0.100 | 0.120 | 0.140 | 0.160 | 0.180 | 0.200
i (mg/L) (mgL (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) ,i
EXUN 288 286 2 0 0 0 0 0 0 0 0 0
K 74 74 0 0 0 0 0 0 0 0 0 0
;ﬁ; AN v 16 16 0 0 0 0 0 0 0 0 0 0
HiF 7K 59 59 0 0 0 0 0 0 0 0 0 0
Z DAt 139 137 2 0 0 0 0 0 0 0 0 0
(LN 5,804 | 5,704 91 8 1 0 0 0 0 0 0 0
. FEK 1,051 993 54 3 1 0 0 0 0 0 0 0
fi A NIAA 281 260 17 4 0 0 0 0 0 0 0 0
HR K 3,101 | 3,088 12 1 0 0 0 0 0 0 0 0
Z DA, 1,361 | 1,353 8 0 0 0 0 0 0 0 0 0
(CERK 21 - EERRARES)

. BM@EEZE5Th

TCA Ot b ~DOFBITIB N TIE, BRI DIREE SN T-RFOFEMECR D AMEIZB
ERAY RS SV (M QAVA AN

EREN) ~D BB CIE, WA N QNSRRI BT 5 17 DA L
T, LA F Y — AN A2, TFHaEEE LR b T\ 5, G rERbRIT
T STV WD BEMICE BN A LN A HE TRAEBENRA LN TS, £72,
TR AMEIZEE L TiE, B6C3F: v 7 AT T 2 EHOHOKE G ER T, FIEE O
MEDH LTS, I 52, 2008 2T~ 2D 104 Rk 53008k © H &K
MDD IFRN AN Z R TRERZ WS Sz, ZoRBRIX. HigicksnwT, ~rt
XY — DT OMIZ . NEOE O FFIAR M ECHT AR EEE D TV D, — T,
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Z v MZBIT 2 104 BEEHK K GRBR Tl IFEE OB Ty, IARC
1L, 2004 D ) 7T 7IZBWTE NOREBAT —Z NN & 1 RFEOHHE~
A2 DR T 5 RO IME R B3 5 R 6%7‘_?&%@%«*&; D, 7v NTORENPAL
P A3ZE &b%ﬂf;u\: EnD, TCAZ T N—7"3 (& MR 2HBAMEIZ OV THEE
TERW) LTS, 7y FTIIEEPADRED LI TWRNWR, w7 R BT
6%75%/0)7& T = AL TPl O EPESCEESE/: £, PPARa 7 2= & MEMELISS
DEEBOBEE L RRINDZ END, B N TORNBAMEDATREMEICOW T EE TE
AN

BAREMEIZ DV TIL, invitro BREBRITFEME &Il S vz, F 72, invivo iER Tl
FRBR CEEME - BEOMK T D AER DA STV DY, 1995 FEOREBREER (k) o
EOMNEVEEEREVEE 2 B, invitro FRERIZFH VT DNA & D 675)72&55
MErRBmH I TWeWnWZ L E2E 2 HEbED L, TCA NELEMEE A T 5 A et e
TEWEEZBND,

w:@ LD, TCA DV A7 FHIIZBWTIE, IERNDAFMEICET 2 TDI &3

AMEIZES T2 TDI 2R HET 5 Z L3 CTH D & Hlr Sz,

#%ﬁmﬂr ZEAL Tk, FEOMERGFEERBRICBWL T, HLIEWHETRD
LN EL, T v MTBIT D 10 EFEKE 53R CTH LR EDOJA . 1miEiE
B R ORI DR~ — B — DAL O 7 V2 F A AEORD TH Y . LOAEL
2 3.8 mgkg (KE/H Cho7o, LLAERL, ZORBRIIHE—HEORBRTHY HE
FOSBRDB AR TH A Z & MR EIEL O B 7 — 2 OFEHE N e 2 &
5. TDI OFREDRIL E F DI Y TIERWE BT Lz, — . ~ 7 RIZEIT D 104
1 P RO B -3k C A & i T AR BRSO R A M8 FE D B 575  LOAEL 7% 6 mg/kg
KHE/H Ch oo, HEREMBEIZFINARELEZEZ HILTWDHA, 104 HOFRFE T 6
mg/kg ARE/H O & TR O MR AL K OIS T A EE O EA-235580 HivTn
RN BEIN U7 AP BB IR DN A E SR WIER N A L S i, —
J5. TCAIZ X BRNAEEBIZIL, PPARa 7 ZT=A & LTUNDRN A T =X 5
DO ORREMENR G S L E 2 HiLl-, 20O~ 7 A 104 HEA kS 53 5% 0 LOAEL |2
FEOWNWT, RHEFEIRE 1,000 (FizE 10, fE{AZE 10, PPARa 7 =& h & L TOEE
LISk D FTREME K O LOAEL Off fIZ-oWT 10) 23 LT, TCA OIEFNAFEIEIZ
R84 5 TDI % 6 pg/kg KE/H &R L7,

FENRAMEICE L TiE, =7 R2BIT 5 104 # K 5388k TH 5 7= APl o fEgs
FEABEE N OB A D EHTH Y . LOAEL 7 58 mg/kg AHE/H, NOAEL 78
6 mg/kg (AHE/H TH->7-, =D NOAEL 2T, RiEFEMEE 1,000 (Fiz 10,
fEARZE 10, FENAME 10) 2 LT, TCA DFEN AT 5 TDI % 6 pglkg A HE/
HERMELE,

VL b, TCA OIERNAFMEZIEE L LT2A O TDI, BN AMZfEE S L25EE
TDI "W 6 pglkg ARE/H E R SN2 En, TCA @ TDI % 6 uglkg (KE/
HEBE LT,
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Q@I RN AmE L fatE & L2858 OTDI
TDI 6 pglkg {AE/H

(TDI 3% EAR L) 12 ME PR

(Ehyfd) ~ A

(111H) 104 ¥

(Bt 5-J7%) KB G-

(LOAEL % EARHLAT FL) JHZ5 S e B

(LOAEL) 6 mg/kg R E/H

(Tt 24% 50 1,000 (Ffiz= 10, A2 10, PPARa 7 2 =X
K& L ToEEBLNOAREN LK O LOAEL Off
1 10)

@ KN AMEEFEIE & L7256 OTDI
TDI 6 pglkg {AE/H

(TDI 3% EAR L) 12 M ERR

(Ehyfd) ~ A

(1911) 104 ¥ [H

(Be5-J57%) R G-

(NOAEL &% EARHLTT ) NS S8 AR A B M OME IR AE (R 2 o |- 5-
(NOAEL) 6 mg/kg AEE/H

(Tt 246% 50 1,000 (f7E 10, {E{AZE 10, F&H3 A% 10)

(&%)
TCA OKEFRMEMETH DI 0.2 mg/L DKERES50kg DAN 1 HY7-0D 2L#E
AKLUTESAE, 1 BY 7 VIRE 1 kg OEHEIT, Sugkg KE/HEE X L5,
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#29 KEERICZHITS NOAEL &

& | B - NOAEL | LOAEL
=2 A - AR FE T RRA vk (mglkg (mg/kg ez
PE - B (mg/kg {RE/H) {KE/A) | RE/A)
)i
|~ v % |10 B M| FHEEERORN, 7 1k 500[W]
® | B6CSF: | MR O | WIERZE L T b AL
8 RO | #&5 CoA ML BEFZIGEME D L5
7 vk (500)
F344
16
|~ 11 H [ | MR 8 & N (100), A 100[E]
b | B6C3F: | g&il#& 0 | fasEss(iE(100-), HEQ250-)
MERE 5 &h (%
B a—
N
%)
i | <= 14 H [ | FFEEEMN, vt %oy — 250[E] BTk E
© | B6C3F: | Hkiks | AR D 152507 BE 7 il 70 & 5
1% 6 H(E)
<z 14 AR | SEFEMICE SR T ERER | 75[W] B ROk &
O | Becsm | gk | m@so) BE 2 i 70 & B
1 12 H(E)
fi |~ 3 X% 10 | FFE &, ~v A% vy — | 25[W,E] 125(E] B HOK &
e | B6C3F: | HRIEK | AHFEIEIE D E5H(1257) BEEE 2 b &
i 6 B Hi(E)
? 7 v b 10, 20, | fRHEE, BegsEE, AR | 312[W]
SD#E 6 |30 H M| & K& OV =M A T
oKL | D27 L(312)
5y k 52 AR | fFE YL E ORI, & 100
® | SDME 6 | WEAKRG | SIHRTaL AT L

DD, ARIMERE, IR
BRAME, FERIER~E 7 1
v, EERIER~E e e
VIBFE, ~NEZBEVED
~~ hZ7 U MEEIN, 1)
Bt D (100)
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& B - NOAEL | LOAEL
M EE B T KEA VR (mg/kg | (mglkg 5%
% - B (mg/kg RHE/H) RE/H) | KEH/H)
Bt
m |7y b 10 JE [ | REORD, MiGEIEE & O 3.8[W,E] H&EITERK&E
h | Wistar oK | KIEHR#~— T — D%k BEE il 72~ &
I 5~6 (27T e Narr— H(E)
YoEH, 7Y a—5r EiE
OM RV 7YY R
Na L A7 a—EOEKT)
B O 7B FF AMED R
1(3.8)
oLy b |90 AR | AREEINEEL, MR | 36.5(W]
" SDHE 10 | #okikh | BB FFIRL OO
XTEBEOWEI, ITHAIRER,
JFlig~D 7' ) 20— 47 A,
P~ LA v — A B ERE
w1 5-(355)
g | <=z 37 M 3| R Ak K OV ki B B
a | B6C3F: | (X523 | 0. HFRESE 38 A= 48 FE o B0
HE11~35 | kS | (FETIEARW) (3718 309,
it 10 52 I 164)
' | vz 52 M | FFIEBE OB AEME O L 5F
b | B6C3F: | #kk#ts | (0.5 g/L)
1 20
B | ~wUR 51 X % | MlgooFaxt EEH N, 228 | 78[W,E] 262[E]
c B6C3F: 82 1 [ FiE B K OV s o &
93,46, | Bk L | 72 E5(262-)
38 DRt
B | ~wUR 60 i X | FFIEE O3 AMEE O 760
d | B6C3F: | % 94 i | i# 71, 94 #HHfk 583)
60 i : i
1k 60 K G-
94 18 -
1 50,
55
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N

)R -
Pt - B
i

T RRA v b
(mg/kg RE/H)

NOAEL
(mg/kg
RE/H)

LOAEL

(mg/kg

{RE/H)

1+

B

@

<17 A
B6C3F:
750,58,
72 DR

60 i ]
KB G-

JIF 22 S A B B3 AR MR D |
St IFRg oD S F8 A SR EE Je OY
EEED L5 (602), Hhgo
Hch K ORI B s D HE AN, il
556 A B FE Mo OV 955 %8 A2 A
B L5 gD EHE
Eo kRS, FFvI AL
CoA Al 15 D HI N
TS DZNE(6S), TTg D /)N
B2 v O A e 25 D 36 A A
FER OVEHEEFE D 1 5-(87)

104 JEMH
BOK$ -

JIER 955 6 A FEE e OMIE 955 %6 AR
B D BRI b AL
CoA & bEEFRIEMED YN,

FEVEFEAE T I8 25 0D 3 A2 B
K OEERE D FF(58), i
SRR A O - 5(6-)

6[Al

i

A
F344
50

104 JEMH
BOKER -

RE O, FFlg O &
DWW, TI=rT 2 Kk
ARG D L5 v 7 v
MiPE/ SV I A L CoA &1L
EEEIEPED _BA FHIRR AT
DFEFEE D 1 F(364)

32.5[A,E]

364[E]

|

IR e
H(E)

7w b
Long-Ev

ans

IR 6~
15 H 78
il # 1
5

BLENY « NN B OV Mk o b
)
REY - RE K OME R OB
b EIGRERR (2D A R (0
EHEKARRE, ) ) O
AT A AEBEE D HEN(330-)

i

330[A,W,
E]

IRIS(1994)
RfD @ F=3Bx,
BlaEhy L
% 4L o
LOAEL % A
C(E)
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& B - NOAEL | LOAEL
EREE R E T2 RFRA v b (mg/kg (mg/kg ik
% - B (mg/kg EE/H) {KEE/H) {REE/H)
Bt
A | 7o b HEHR 6~ | BB Y ¢ IR E O B0 300[E] By EE L
b |SD 19 | 15 H 58 | (300) W EFEME O
HRE m e | B R (300) LOAEL % [A
5. C(E)
A | Fv b IR 6~ | AP BN O R BRI H 1,000
¢ | Charles |15 H 88 | #hi&MED 22z, B D2e
Foster R & | R E(1,400-), b R B
it 25 5. (1,200-), /KEEAE, MRAS 53
DREEZETE . KB B A
oo 7 R b —3 20N
(1,000-)
A | vk BEHR 1~ | BEM o ARE SN 290[W] AEZEER
d | SD 22 H fx | VREMW WA K OV ook 291[E] RS AR
Kb Kk O HEIN(291) PEZVN K /b A
PR E AT
72V ME)

i A SRR, 18 BRI E R OIS AR, A ESE - AR
[A] : &%, [W]: WHO, [E]: EPA, [F]: EPA/IRIS, &M : & XE2ER
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AREMESLTHERALEBSICOWTIERIZEL o=

BMDL, 10% DEEIZxT H X F~—7 HED 95%(5H FIRE
CHO F ¥ A =— AN LA Z— IR H AR ik
DCA S/ A=a=1 1573

EPA KEBRGEIRET

F344 7> ~  Fischer344 7 v k

IARC [EIBR DS A FERE RS

IL A HF—aAF

IRIS e U A7 G A7 L

LOAEL e/ Nt B

NOAEL Fii= A ey

PPAR « ALY — LHRE R E A B «
RfD ZHRH &

SD 7 v b Sprague-Dawley 7 v k

TCA U 2w o g

Thi A~JLR—T HlifiE T4

TDI MiZs— AR E
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WHO:World Health Organization. Air Quality Guidelines for Europe, Second
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edition incorporating the first and second addenda. Vol.1, 2008
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