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I

TERACEK O IR EAEL EI/R DL HE L LT, hY 7 mafEig (TCA) OR
MR S 21T o 72,

P AW REBREGRR L, AtEEEER (v v X To ) | HatEEEER (¢
TA, Tv k) BEFEERBREOESAERER (T A, Ty M) | AE - BEE
W (7> ) . BEEEERBREONRETH S,

FERNABHEICBE L T, ~UAKROT v b TR UL AT IE S 7 &
N5 E, F~OEZERRBO LN TND,

FNAMEIZEE L T, v 7 AT 2 EEOFUKE 53R T, HIEEOHEMNHFR
5 TWA,

BREMEICE L TiL, TCA NEBLEEEZHE T A FERIIMO TRWEEBZ LD,

IEDZ &t TCA 1L, FERPDABEICETAMAE—BHERE (TDD) SN A
PEWCREE 2 TDI 23R ET 5 Z L @Y TH D LS -,

FERNABHEICE L TiE, w7 RIIBIT 5 104 BEEHOK 53R 8 TH O AR
MR OFEAMEE O LG, B/ErEE (LOAEL) A 6 mgkg K&E/H Th - 72,
T ELRE 1,000 (787 10, A7 10. PPARa 7 2= Z F & L CTOEELS DA HE
P} O LOAEL 0Of#/H 10) 2 A LT, TDI i 6 pglkg RE/H L EH L7,

RNAMEICE L T, =7 RZEBIT 5 104 BEZOKIER 5328 CTH O T gD EE
FABRE K OEERAEEO LA G, EEHEE (NOAEL) 1% 6 mg/kg RE/H Th
V| RHEFERER 1,000 (FEZ= 10, fBE{E2 10, FE2AAM 10) 2 H L <, TDI X 6 ug/kg
KE/BH LEH LT,

PhE, TCA DIERNPATHELITRIEL L2560 TDI, BBAMLZIEEL LG E0
TDI AR d 6 pgkg (RE/H EREH SN Z &6, TCA @ TDI % 6 pglkg K&/
HERRE LT,



. FHEXRYMEDOBE
. A&

RSO, BREA EREA AEREA SIS, BR2 NI A &
NS X7 - JREOTER E LTRSS,

JKIEIZEWTIE, TCA 72 ED v 7 ALFREEIL ., KIEFKT OFRIES R
FMOHERERAl R EPRISLEKSNLHERIERMED—>THL (]
D s

. — B
U= (s

. E2%

IUPAC

4 : MU 7 oo
4, 2,2,2-trichloroacetic acid
CAS No. : 76-03-9

. HFR
CClsCOOH

. HTE
163.4

. HBER
(fl

Cl—C—CO:zH

Cl

. YEBEERIMR

R D & 5 o CHIRME O & i
e (C) 1198

s (C) @58

B (g/em3) : 1.6
RA~OERRME - FEFICESIET S

KA & 7 — NGBt (log Pow) @ 1.7
RZJE (Pa (51°C) ) :133

oMt FEXAREE (E%=1) ) :56



8. WITIRHIFE
(1) ESDBRHIESE
AKEFEEME (mg/L) : 0.2

(2) BENEFOKEEEBEXIEHA FS4 U1E
WHO (mg/L) :0.2 (5 4 k)
EU (mg/L) :72L
KERERET (EPA) (mg/L) : "o FEIESFEOFE LT 0.06 (Maximum
Contaminant Level)
BRINKGQE A RZ 4 (B2 2L

I REHITRIMEOBE

WHO #CEHKKE T A R4 EPA/HAE Y A7 FHRT AT L (IRIS) DY A
ERED AR (TARC) OF /77 7% %2 HKIT, BHICET2ERRFEmMAE L
THE L7 (B3, 4. 5. 6. 7) .

1. BHICEAT HEENHERE
(1) AREHEE
® IR
TCAIZZ v FTIHELELS (B 8) | B FTIIRELORE N O G TaEIZ
IR End (BER9)

@ #»H

RO&EETRIRE 7z TCA OMEHITICESL & 2F OB~/ LT\ D
AIREMED N B B, R~ D AR XK TN A B, 4CIZ#k TCA O 7 v h~DEF
ARPIR G- Cld, EEEITRGSEO 3 FREIC, miE, Bk, AFoIEIC 5
%, UL, #&5% 24 R IO BEHEEIZMEO L L L 7o 70, I
D5 DPEHGEE N MBI R TIRNZ E 2 KB LTV D EHERl S D, oo
BORTEMEIX R L ch 0 | B TR/ Ch o7z (B3R 10)

Z v b~ORRA K OFIRNES- Tl TCA IZIMIEZ R 78 L e ) OEE T
BTHZENHLNTHY . MEEDHHHE~D TCA OHEUCET 2 EERREE
Rz sng (B9, 10, 11) . MEFORGEEHLET 0.58 TH Y | M/
FEREELL 0.76 2B 8T 5 &, MIRIZHAT 25 TCA DIFE A EIE, ME~DOEGAR
SICHASND Z ENREEING (BBRS) , invitroll L b5~T7 A, v b, B
FToO TCA OmMEFEAEORFNC LD &, v F TOMIEEEMEIL, ~ 7 ADEKK
24 2. 7w FD 25 THY . Ty PTOMIEEBAEMEITI~T 2D 10 & LTW5D,
In vitro DEFTTIIH D05, MIEEAMHEDEWD, TCA B~V A THEEZFER L.
Ty FCTHERBRLR2VWERO—D LHEIND (B 12) , & FOMkICE T 5 TCA
DA HFEIET ARREHIR VN, EERBESCIAK 7 v 7 — e R OBRE S



7t MEKRORFIC TCA AL Z LN, ZNOEFBERMEOREME L
TEHIHMLTNDL I LEZRRLTWD (BHSB)

® R

TCA IZEFITIHH ST, AV ED TCA 2 iFET CR# s 5, 14C E
#k TCA (20 X1 100 mg/kg fAH) %7 v MR~V RRO®EETH &, b
R#E. JUVAXRUNEE, vl Y o= U7 aonoliig (DCA) OARMN
RO LIV, FEOIEL, TCA 2RI a7 Az XY DCAZRBIsND & L

(BFR13) , 612, DCA BETHIRiNAr ZALIZ I 7 v aFERRIZ/e D | Fi&
BNZTF A7) a— VR L 2 HRERRENIREIN TV D (B 14) . LML, i
OWFFEE BIX. LLaTOWFFEIE DCA ~ORBEMBRIME SN TV D FREER B 5 &
LTW5 (2R 15) , UCIZ# TCA ©F v b ~DOFIRNZEEIZRBIT 5, miE, IR,
g £y 1 — FOEERER Y v~ 757« (HPLC) Tk, = vk, 7
UAXHfg, 77U a—ufg DCAFWITNLHmHINT., 7> FTIXTCA RS
FOMRBEINLNVZ ERRBENT (B 10)

Ezbhn TCA ORBREZXIT~T (R 14, 15)



Glyoxylic acid

0 0 Cl O
Glycolate | Il | ||
Glycine C G - cl C —cC DCA
HO H / "[ OH
I T q
CI —0C - H— r_‘i G MCA
| |
HO OH H OH
Oxalic acid l
Thiediglycolate
TCA OfE#EE (M 14, 15)
TCA: RV 7 mafifig DCA: 7 o ofklE MCA : 7 7 v fEg
@ HEitt

PEttO £ — ME, RENML TS (B8, 10, 11) . “YCHEMTCA DT v
F~OFIRNE 5Tl BE5 ST BEHTEED R K 84% 5 24 BRI LANIZ /R H I HE
HEnz (R 10) . 7 v b~ TCA OHEEFARNZSG TIX, mH»ns5 o TCA
TUVT T ADACWITEF 7 VT T AL OTHY | HA~OPRITIER TE S
BETH-T-, RENR/NETHHZLEEETH L, EEHHIIRE5 SNz TCA
DFED 54%I1E, MOV IAARIZ Lo TlHF eI LTWnW5, Z okl
TO TCA OXFHT SR TH -7~ (B 8) .

JRUANDOBE L — R TOEERZT — X 372008, JRIZE T TCA HEitDE
BV — K THbdH, B FTOT—FIIRENLTWDEDOD, b MERGEE I L— |
FRORAEICKEET AAREEAREL TS, T hyZanxcF Ly (RS T
TCA 272 %) OWRAICETAHZETIL, b MIBIT S TCA OREN D O HEHE
BEL 45.6 FFREITHY . T v FD 11.0 L T 5 L. b hodIZT v R &
VBN ERNTREINS, L, ZROOMEERT 77 reand L ofREO



MZX D FEER L H D (B 16) , —FH, E RTORWRIZ U T T AN, 7—
/wkzn%@TCAomo TR E S IEAERE CHRE SN TV D (Z2H9),

(2) EBRIYME~DZE
O 2SR

TCA ©7 v FEW~ U RZEBITARO¥HBIEE (LDso) X, T Z4 3,320
mg/kg RE K& 4,970 mg/kg ﬁ@f&bé BESN8T., BHICEE TS
HERAEICRE Y . 36 FERILINIZIX, SERICEIET 520, BHEEREO  FIRITEL 0D
E%%ﬁ%%ot (B 17) |

Q@ BAMEMHAER

a. 10 HEEEMEEHAR (XORXRUTY KM

B6C3F,~ 7 A (I 8 L) K (* Fischer344 (F344) 7 v b (I 6 E) 2BIT
% TCA (500 mg/kg (RE/H) @ 10 HEFRHIRE O GERBENMTONTZ, BB
TR AR 1 ITRT,

EMTE L b IR EEOHENE O 7 AbMIERZ ML 2 kA /L CoA i
{LEEETE RO AR bz (2R 18) |

WHO 1%, ZoRBRIZBIT HIFEICHT 282806, LOAEL 27 > MR~
7 AL HIZ 500 mg/kg (RE/H & LTS (/R 3) |

1 YODARUSvY b+ 10 HEESEE R
[yt 1k
500 mg/kg (AR H/H JFFE T E B O, &7 ALWIEREEME SV I A L CoA ekl
EED ER

b. 11 BHEEIMSHRER (YO X)

B6C3F, ~v v A (MRE, #5485 L) (21T 5 TCA (0. 100, 250, 500,
1,000 mg/kg RE/H., W a—2 A4 A1) O 11 BB D0 &R RN 1TH
Niz, RSB TRD ONTEEFTR A2 2 177,

R G CTHFHZMCAEERIFEEEINN A DN -0 ABIRENEIX 0o T,
FERTFH 7T IESE)S . HE1X 100 mg/kg A8/ H DL B, X 250 mg/kg A/
AU ETHLNTE (B 19) |

EPA X, FFEERN, FFiagsE, S LOAEL % 100 mg/kg (K8E/H & LTW
% (BH5)



x2 3OR 1 HEERESEHR

P G-HE A i 3
250 mg/kg AH/H L E — JF A e e
100 mg/kg {K#E/H LAk JFEE N, Mg | i E S m
i

c. 4ABEBEIMEEHER (TVX)

B6C3F:~ 7 2 (ff, &&E5# 6C) (28155 TCA (0, 250 mg/kg (KE/H)
? 14 HEPOKEGRBR B TONT., RO ONTEEFTAEZE 3177,

250 mg/kg RE/HEE T, FFEEREM, ~VL A% Y — AEFHOFEED _EF NI
bz (ZH20) .

EPA 1. Z 025 LOAEL % 250 mg/kg (AE/H & LTC\W5 (B 5) |

&3 YOR A BEERESEHR

bR iz

250 mg/kg AR/ H FFE BRI, ~LA %y Y — AR ORIED R

d 14 BMEIMSHRER (TOX)

B6C3F,~ 7 A (ff, &&58 128) 28175 TCA (0, 0.3, 1.0, 2.0 g/L :
0. 75. 250, 500 mg/kg {KE/H) ® 14 HEFKEERBRIThNTZ, &&%5#
TROOLNT-EBHERRAEZR 4177,

FFE &0 HERFREEMN 0.3 g/L LI EOBRERETRD b1, 1.0 g/L LA ED#
HHETIEIMENICAE TChoT- (R 21) .

OB HE-SE WHO X, NOAEL % 75 mg/kg A&E/H & LTV 5 (&
#3)

x4 ¥OR A BEERESEER

B bR Ik
1.0 g/L BT A B R T B SN
(250 mg/kg REE/H) LLE
0.3 g/L M EARAFI 22 AT E &N
(75 mg/kg (K H/H)

e. 3ERIXIX10BMEZMEMEHAE (YTHX)

B6C3F; ~ 7 2 (ff, &5/ 6C) (28175 TCA (0, 0.1, 0.5, 2.0 g/L: 0,
25. 125, 500 mg/kg AE/H) @ 3 X 10 @EEFKKREHBR T, IFET
DOER{LA) DNA HBES TN STz, SREFETRO OB R A% 5, 6 1[I
‘g‘o

3BT, FEEF ZSOSBERSRFETHEML, 77V B 12 (iKEE

10



I L T e, 10 BRETIX, o0 EiRERGH TOBOME K OfExT EE
DN, > T AFERAZE UL 2 b A L CoA BV EESRTEME O FHEKIFEH 72 E5-.
S U ERD 12 AAKERLOBEIN, ~LF % Y — AHEREISEED FE RS S
7= (M 22) |
WHO |, 216 OfFig COEEIZE-S X NOAEL % 25 mg/kg RE/H & L7-
(ZHE 3) . EPA IIFEEDOEME R~V F X Y — AHEFEO#EN N5 . LOAEL
% 125 mg/kg {AE/H. NOAEL % 25 mg/kg AE/H & LTW5 (B 5) .

x5 vORIABEIESHEHER

e G- HE
0.5 g/L FFEEHM, 77V CERO 12 fKER(L O
(125 mg/kg (RE/A) LLE
0.1 g/L BIEFT R L
(25 mg/kg {KH/H)

ﬁ 6 7"7X 10 LFEﬁEII..\ |$%1‘$Eﬁ5§

B G- 1k
0.5 g/L JF e seh K OFR T BN, > 7 AL L 2 R
(125 mg/kg RHE/H) LA E A )V CoA FELEEFRTENED FH BRI 72 bR, 70 U VB
D 12 (L KERL OB, ~v A ¥ — ABEFRIE D 5.
0.1 g/L BIEAT R L
(25 mg/kg {KHE/H)

f. 10, 20, 30 HEIHEZMEERE (Tv )

Sprague-Dawley (SD) 7 v bk (#, 6 IT) (23315 % TCA @ 5 g/L (9 312 mg/kg
{RKE/H) @ 10, 20, 30 HREHKEGHENTON, RO b EST A&
TR,

5g/L#ET TCAIZRK T A AE, lBasE &, MF5FAIMRE &K OVn B R
TIZBTDEITERO SNieinoT (B 23)

WHO (. Z nih%ﬁ 175 NOAEL % 312 mg/kg {AE/H & LT\ 5 (R 3),

&1 v k10, 20, 30 BEESESESR
B GRE K

5 g/LL

=HEATRA L
(%) 312 ma/kg AT/ H) AT

g. D2 HHEBEAMSHAER (Svb)
SD 7~k (M, 60C) (231725 TCA (FFEAT = 2,000 ppm : 100 mg/kg &
H/A) © 52 AMEA&RGHEERMTOIL., MREER IFEE RET Sz, &

11



O oNTEEIT R AR 8ITRT,

100 mg/kg AE/BHRECTHEENA A~—D—THILMF LIV LE L DEE
M, X BER A L AT = VOB RA LIV, Eio, RILERE, T
IRIMERAAE, FHRMER~E 7 m v SEERMEK~NE 7 v B RE, ~ET 1
VRO b7 Uy MEOFEREN, /MO A B, FEEHIX
TCA OFEFEREE 2,000 ppm TH T v h DA AMIRTEIIATIEEE &Umﬂmm
REELTOT EREmLT (R 24)

&8 v k5 HEERMESEHR

bR i

2,000 ppm M e Y Le s O, % Ry RO L AT 1 — L O aRImERE,
(100 mg/kg fARTE/H) PR IMER R SRR IMER~E 7 0 B CSERRIMLER~TE 7 1 R
~NEZOE VRN b7 Yy MEOEI, Mo i

h. 10 BEESHEEHR (Tv k)

Wistar 7 v & (I, &&58 5~61L) (23175 TCA (0, 0.025g/L: 0, 3.8
mg/kg KE/H) @ 10 BEKFSRBRI M TONT, BOON-BEFTREE 9
W2,

BEOFRED, MIEREE R RO~ — T —DZEl (27T e K
TFr—BEEO LR, 7V a—=FUFEOBEMN, RV 70k RERR=a LT

12—/ UEOIRT) i ONZ B 7V 2 F A AB DD 03388 i, RO EH &,
M. O FFHER O B R IE M & QST D 7 v 2 F 4 MBEIZEALIZR O DR o 7z

(BFE 25) , JRERAERR RO 2D 12O OB R OREE 7' 0 b a—
VR OYREE CTEM S v, I CIE, DEEFOHEDORTRIBEESE, /NERIE DIEK,
FRMAEAE R, BgCix, RS RO, EXEOHE, MEsEmEoTiE, R
—v UVEEEROZENE, RERBOIEK - ZERaEME2iR07 (B 26) |

WHO % ONEPA I3, Zhb0EEIcES%, LOAEL % 3.8 mg/kg {KHE/H &
LCTWb (B3, 5) ,

£9 Svb10AMEAHSEERER
e 51 Jiid
0.025 g/L EEOWBA . MIEIRE K ORI~ — T — DL (27T
(8.8 mg/kgkH/H) | B FkrFF—ED LS, 7V a—FUEREowmn, W27 V&Y K
EOa L 27—/ EDIKT) | B/ VEFH L fEoRd

i. 90 BRMESMSEEER (Sv k)
SD 7 v b (H, £#58 100C) (2B1F5 TCA (0. 0.05. 0.5, 5.0 g/L: 0,
4.1, 36.5, 355 mg/kg fAE/H) @ 90 HEFUKEGRBRN M TON, &&RE5HT
O LN EERT R AR 10 IZRT,

12




355 mg/kg (AHE/H & 58 C, (RIS, BIROESEEOHRED . gL O
FhROMEXIEEOEIN, FlaER, Hig~0 7V a—47 0/, vt x
V—i BEMUIEEO ERNRO L (B 27)

WHO %, Z0#BRICEIT 5 NOAEL % 36.5 mgkg (AE/H & LTC\W5 (2R
3) .

& 10 S v b 90 BEESMESEHER

B HHE i3
5.0 g/L (REHINPNE], PR HE sk T B O JD . iR K OV gk o> #H <t
(355 mg/kg (R E/H) RO, NFEER, TFE~D 27 ) 2—5 R, iF~v A
XY — A BRI 5
0.5 g/LL FIEFTRZ2 L
(36.5 mg/kg {KH&E/H)LL T

® BHSHHABRRUENSAMLRER
a. J7EMXIF52 BfEIEMESMHRE (TVX)

B6C3F,~ 7 A (£BERE : ME11~35PC, W 10 VT) (231525 TCA (H ; 0,
1.0, 2.0 g/lL : 0, 164, 329 mg/kg fAE/H, #f ; 0, 2.0 g/L: 0. 329 mg/kg 1
H/H) © 52 BRHUKEEREBENMTbONZ, £z, i~ 2 (11 ) B2
TCA (2.0 g/L : 309 mg/kg (A&E/H) @ 37 AMEKFEREBRINTONT-, &&%5
HCTROONTEFEEFTREZR 11, 12177,

37T A TIX. HED 2.0 g/L 58 THE LTI DM K O B B DI 7
DT, HIEE (AR ARME & OMFMAaE) ORAMEITA 0/11 PL, 3/11 PLT
HoT,

52 MR TIX, FEZ2AFIROME T K OFE %t 8 8 O 88 INHSHE O i £ 5-8E & O D
2.0 gL G TH LI, MEETIFIROERMI, 7 ) a—F7 ERBH bz,
F7o, HEONFIES (FHEERRIE R OWTF/RaRE) OFREMEIX, #hEi 1.0 g/L
BET2/11 P8, 2/11 DL, 2.0 g/L BT 1/24 T, 4/24 [ TH -7, MDOFEEETIT
WP EBORINIERD o7 (B 28)

& 11 ORI ERIEESHHER

P G-RE i3
2.0 g/l FFFE DAk K OV e S BB, FFREEIES 6 A B R O B (&
(309 mg/kg fR&E/H) TIERWY)
1.0 g/LL BT R L
(164 mg/kg {KTE/H)

1 ¥ 5 BB T EPAIRIS (M 6) M L7,

13



& 12 <R 52 AREBESHEHER

B 5 1k il
2.0 g/LL FlgE it K OVFE < BB, oo Bk, 277U =—77
(329 mg/kg {KTE/H) vE
1.0 g/LL JHFRige D e OFE % B BN, s | Bkt il7e L
(164 mg/kg A&/ H) FABEEORM (FETIERW)

b. 52 EMIEMSMEHAR (TVX)

B6C3F,~ 7 & (#f, &#5-8E 20 JT) 123317 5 DCA. TCA LR ONEAY (DCA :
0.1, 0.5, 2.0 g/L ; TCA: 0.5, 2.0 g/L) @ 52 MK ZGREBRN T 7=, TCA
DEBEFHTRED LN EEAT R A2 R 13 1R T,

TCA TIIAFIES (FFHIRARIE R OFMlaE) OFRAEREN, COoREHTLE
BIZ EH LT =, DCA & DIREW G- CIIAFMaE O3 A A8 125 L CREAN
ERZAELD L) THhoTz (BHE29) |

x 13 TR 52 EAREEESHEHER
&HRE 1
2 g/L JHEREESSS OFF R B e O es) D38 B o B (9/20 L) |
— P72 0 DITIEEFE A E%K 0.60 £0.18
0.5 g/L | JFMESE; (i Ae Bl X OVIF i) o3 ABHEE D 157 (11/20 I8) |
—PE 7= v DOIFIEEFE A E$L 0.70 £0.16

(&%)

Vinyl carbamate ®H[E# 5 (3 mg/kg) TA =3 T— h&Zi7= B6C3F,~ 7
Z () 1z, DCA, TCA (0.1, 0.5, 2 g/L: 25, 125, 500 mg/kg {KE/H), &
DT bRSE (20, 50, 100 mg/L) % 2 A3 2Dk E o TRk 36 AR
K&gE L, mEe—2—EHOMAEERIC OV TRHRFTT 2R TIL, AIXOHE
DOREE R OBEGEHBIC X 0 EHE L EERNA NN, FHIMERZB A5 &
IIMEAERIIRO Loz (B 30)

c. L1 EMXIF 82 BMIZMSMRER (TVXR)

B6C3F:~ 7 & (iff, &% 58 93, 46, 38 L) 21+ % TCA (0, 2.0, 6.67,
20.0 nmol/L ; 0, 0.3, 1.1, 3.3 g/L: 0, 78, 262, 784 mg/kg (K&E/H) ®» 51 X
1% 82 BHBKEEREBR TN T, FRGHETROONIHE A LER 14, 15
W21,

82 M T 5-& 262 mg/kg (AHE/ B UL EOFR G CTHIROMX EEDH E 721
MREH HNT-, 7o, BG5BT 51 B D 784 mg/kg KE/HEERETIL, 25%
DOENHFRIZIE 2358 H 720y, MORETIXELRBO Lo T, ?&%ﬁ%

14



% 82 D 784 mg/kg RE/H HGHEClX, ZEATMARE, FHIaRIE R ORTFHia
FEORAEMENEEIC LA L, 262 mg/kg K&/ B &% 58T HE BRAFMIE K OFF
AENEREICER Le, ZNUDOREM AT ET D & REBD DA M,
NI E RN E IR OIRE TH -T2 (B 31)

WHO 1., Z#ici-3% NOAEL # 78 mg/kg {AHE/H & L7= (M 3) , EPA
1% BT DR EE ORI 5 82 i @ LOAEL % 262 mg/kg {AE/H . NOAEL
% 78 mg/kg (RE/H & LTW5 (B8 5) .

& 14 <X 51 BARIEEEHHER

P 51 i
20.0 nmol/L 25% OB g
(784 mg/kg {ATE/H)
6.67 nmol/L AT R L
(262 mg/kg R/ H)LL T

& 15 <R 82 EAMIEHESHHER

P 5 i
6.67 nmol/L L FFEMR oD A e B e BN, 28 BRI B K OV il
(262 mg/kg {KHE/H) WEORER LR
2.0 nmol/L ER LG RAND
(78 mg/kg {KHEE/H)

d.  60:BEEXI(E 4 BfIEMHESMHRER (TVX)

B6C3F,~ v A (If, &% 58 50 [K) (2815 % TCA (0, 0.05, 0.5, 5 g/L: 0,
8. 71, 595 mg/kg KE/H) ® 60 BREIFUKEGEHRBRPTONT-, FEREH TR
WoHNT-EEAFTRZR 16, 171277,

TOOERERSE T, FFIEE (FRHMARIRIE K OWFMAaRE) OFAEMEE D xR
BEICHENEEICEM U7 GorRBRE 18.3%. 71 mg/kg A/ H & 58 37.9%. 595
mg/kg RE/A# 55.2%) .

B6C3F:~ 7 2 (50 VT, M 55 L) % v 7z 4.5 g/l (583 mg/kg (AE/H)
TO 94 BREOHFKEGRBRIZENTYH, EBEORABEEOFE R LANED
bz (R 32) .

& 16 ¥ X 60 BERIEEFHEHER

B 5-1¢ 1k
0.5 g/LL JHFREESSS (PR IRAE K OV ) D384
(71 mg/kg RE/H) LI L HEE D 5
0.05 g/L, TR L
(8 mg/kg {KHEH/H)
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x 17 IOR Y EREESHESER
B 50 1k
4.5 g/L, JHFREE LS (AR IRAE K OV ) D384
(583 mg/kg (K E/H) HEREE D 5

e. 60:EXII 104 BRIEESHEHRAR (TVX)

B6C3F:~ 7 2 (#ff) 1<FiF % TCA @ 60 3@ MRk %5235k K OY 104 3@ B #R K
BERE (2 RE) BNMThiv, BEERAMAE K OEERY 70 OEHEA R RD
Sz, Feh &L, 60 BEEARKE 535 TiX 0.05, 0.5, 5 g/L (8, 68, 602 mg/kg
(RE/H, &EERE5000) | 104 BEFEKE 5388 TlX 4.5 g/ (572 mg/kg (K&
/H. 58 L) K& r0.05. 0.5¢g/L (6. 58 mg/kg (AE/H., £&REGHE T72L) TH 5,
BREBHETHEO NI FEEFTRZR 18, 19 1277,

0.5g/L (60 K& N104#) . 4.5¢g/L (104#) . 5g/L (60#) LEHEFT, IF
N oD REIE 36 AR BE BE ] OMBEA S 72 V) OIEGR AR OF ERBMME A BT, ~vA
XY — L OIRIECH D v T AR MRV X R AL CoA FRfbEER
TEMEDBEINN I S~ UL A o Y — LEETE & ST E IR AR A B - 72,
RIS AIRZE &5 2 b DI B E O AMEE O B3, 0.05 g/ (104 #) |
0.5g/L (10438) . 5¢g/L (60 ) #HEGRTHEIZRD bz,

60 HEEH 5HETIL, REIX, 5 g/LBEHTO 15%) FlEEEL) 25RTIE
T 370 o 7z, BRI O R OEXT E &L, 30 %k D 0.5 g/ & 581 %
Fr&. 0.5, b g/LFE5RETEEMLTZ,

104 B GRETIE, W TN OR BT HRE, FExtEEICE A BT,
AR BRI 4.5 g/L R ERETO A 15, 30, 35 @M LT,

60 [ 5-8E O FFis C A DAL= IEHEFEMIR A 1T /NEE UL MR AR ZS M RIE .
MR SE S D FEABEE R CEEED ER CTH o7, /INEFL AT M,
FAMEN 21~93%, EEEIIR/INPOERETHY Kb LI ALNDIENLTH
ST, BAEBEEROCEEEIIEREHTHERICER L, Ly, HELEE
FEIZH B 72 BIRIIBO b o Te, RIEFBAREILS gLEEHTHREICE
FH L7723, 0.05, 0.5 g/LFGREIIBEICIELS . EEEIZL L o7z, BHIX
0.5, 5 g/L #&ERED 30 H L& 45 BORNZHA B, 60 B THE 7=, AEKENE
MBHEHNTZN, BEEEOFEREMT S gLEEHTOALLIZ,

104 HME D 0.5, 4.5 g/L I 55 TOIEHEFEMENTIRE DI AL K CEEE L 60
HEEARERE L FRECTH -7,

FFig At Cid, 60 R EEED 0.5, 5 g/L K58 CTHE R AEKRFEMEORBHR
EOEMEDI DI B T,

EFH OIX TCA K OZFDORFMIDBEFEMLZ AT & T DIRWVGEIL 2002 &
5, TCA DIERBF I E Y =T 4 v 7D TH D & L, FEEME&R O IEHETE
PEAFRZEICB LT NOAEL % 6 mg/kg {A&E/H & LTW5% (18 33) .
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& 18 <X 60 AREESHEHER

e 50 1k
5 g/L (REWD . RO JAEF A AL Je VBB EE D E5H
(602 mg/kg {KHE/H) JHF 2 S e B8 AR B EE D B -
0.5 g/LL FFFHE D el B OVFH S B B D AN, R 8 A A e MR 72 1

(68 mg/kg (KE/H) LIk | OFERAENRO B, IR OEEE O EH, 7 AW
FEREZMEIF SV X A L CoA BLEESRISE DM, FEHE D
Ak

0.05 g/L FFis oD /NBE U AR ZE 1 D J A B M OV B o B -

(8 mg/kg fREE/H) AL

x19 <HX 104 BAfEEEESHHER

B 51 Tk
4.5 g/L (RERD . RO E RO RN, Il JREAE ) K OV S T
(572 mg/kg {KEH/H) ol =
0.5 g/LL JF ik o0 B I35 56 25 RS Je QMBI AR 7= 0 DR A o B > 7

(58 mg/kg KHE/H) LI L N IEEZAERT SV X R A L CoA BRALEERIEIEOB M, AT
IR D B O L5 o /N E O ZE M O 3 4=
BERE R OB D B

0.05 g/LL JHFZ2 B B8 AR R oD B

(6 mg/kg (KHE/H) LIk

f. 104 BREMSHERER (Tv )

F344 7 v & (B, &% 58 50 C) (Z¥517 5 TCA (0, 0.05, 0.5, 5.0 ¢g/L: 0,
3.6, 32.5. 364 mg/kg KE/H) ® 104 FREIPOKFEGRBRNITONTZ, KRG/
THRO b EwERT AR 20 1277,

364 mg/kg AE/HE5H T, BAREZRAEERD ., RO EZORD (FEXTE
BT L) | T =0-T X EEBEERIEED LA 7 AR R
VX M AL CoA MR v EERTEME D LA, FFAREIROEEE O LA O bk,
ik, MR, BROBEEICEMITRD N hoTlz, BEET LV LTI v
DEGALORIE TIE, AR EEFETLE OFEILIIER S L o 7=, 32.5 mglkg 1A
BH/HRERETIE., TARTXUEE-T 2 ERBEREEOHEEREEO R VE
BRBONEO NN, BEDIL, TORBIEERELR L7 O TR
We L7z, T IEEEEREICES&, NOAEL % 32.5 mg/kg {A&E/H & LT
5 (ZH34) .

F7-. EPA 13, BEREERD . DT ERRERENEL, 77 =T
J BEBRERIEE O A5 LOAEL % 364 mg/kg /AE/H. NOAEL % 32.5
mg/kg AE/HE LTS (BH5)
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=20 Sv k104 ARIEMHESHERAE

B h#E Jiia
5.0 g/LL RERD ., MO EEORAD . 77 =27 3 KRB R R
(364 mg/kg (KE/H) | ®_EH. 7 AMeIERZIE VT AL CoA BELEERIGMED 1
H. LD EEE O LA
0.5 g/L R BTRAND
(32.5 mg/kg {E/H)
VSN

(5%E)
RERE 1% 53455

B6C3F: v 7 AFA R (MR, &&E58 12P0) (2 TCA (&3 1,000 XiX 2,000
nmol) ZEFENES (8 HEK N 15 HEROD 2 BN/ T#HE) L, BAERGEE
IZOWTIE 12 A, BAEREREZOW L 20 0 AREER L, HFEEORAE
Rz AR DR TN,

WTNOREHETH A ERIEERASE OBINIA N> T, mHER
BEREE MEAEREHDO 4 ICO/E (17%) CRE, KAER GO 1 IEORE (4%)
TEIER A DN, METIHERITA Lo T,

7V —F VAN K OREE BB LRIG & BEhET 5 IR DOTFE A Il DNA CH
Rz A, BHAERSGHOBEIIBWT 15 Bf&E% D 24, 48 B, 7 BT
8-0x0-2'-deoxyguanosine (8-OHAG) fHIMEADEHEREMAE ALV, £2, ~
nrYT AT e RERZ T = 04K (Malondialdehyde-associated guanine
adducts) O A ERSEEOREIZI\WT 15 B E% O 24, 48 FEE TH
NN, THTIEALNR -T2,

EELIXT Y =T U HIVERRETEA OWE TRETL, ~ U AFARITERI A

N REAUZWEITEBETIER VW ERERm L. Z0OREBE T TCA 2KV FFFER
BN Te DL, HEMES TEERFHN 8 kY15 Rl Th o722 LT
KAFREELRHAHE LTS, /-, TCA IV lEEREE -T2 LTH,
HAEE O R EAICA U 2 MR I el 4 5 L/ &z, Z ORIz
TIXEBHRENAME L LTO TCA DEAIT/NENWTHAS L LTND (B
35) .

MDD

TCA 1% B6C3F, ~ 7 RIS #8523, TCA 2L D~ v AFFHI A
FRIZB L Cix, BEEME., Mo B2y (EF Mo RE5EREE & OV EMfia o
HE) ORPOLRF SN TR BHFEOEF L& LT, ~bAF v Y — AH85E, DNA
DAL A F AL, HIFEEEEOIER T ARSI Tng (B 5)

TCA |2 X V3 S =1 B6C3F, ~ 7 ADOFIEE Tld. K-&X O H-ras 7' v bk
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T A= OERNRZ— NHEBRMER G OEENRBO LGNNI &G,
TCAITEEA =3 = —F —TlIh e —2—ThbHE SN TV (BHE36),
fthd~ 7 ADOFNAFEFICEIT 298 CTH ., TCA OFFEE 7' vt — % —{ER N #H
HEIN TS (B 37, 38, 39) . Bull Hix, TCA IZER DNA ##4E LW
e, A =v=— hENTMEAO 7 v — IR RET 5 2 EBIFRD AT &
LCHRbAREEREWE LTS (B 14)

TCA 1T > WHEOIFMI LA T Y — AEELA 5| & -4, TCAIZLD
t FORFRENADOFEEMKR N TCA Ot bAFHIIEIC T 504 %3 Y — A PETE
ERZBA LT D20, & FOYRERFEREZ AV CHRAAZE 25, B K
FFAIAE Gl TCA OVEFIC L B~V 43y Y — MEFEINMED S T, 2D 2 2 Db,
B MO TCA DYLA S &Y — ABIFER T 5T 5 B M0 - UM I
g L TR< . B ME TCA OFRENAERZZ T RVATREMENH 5 & ST
% (B 40)

~ U ARSIV A F Y — MEIER IR R SR « (PPAR«) A FEE
PENEZRIZLTWDEICONT, w7 A ([) 128155 TCA (0.25, 0.5, 1.0,
2.0 g/L) @ 7 BREI#OKE 53 TRt S iz, 2 g/L 58 C/NERLE TR
JER 2N SV129 By AR~ 7 RZH LD DY, PPAR a D70~ 7 AT A B AL
ZENS, TCA O~ T AFEA~DEEIL, ~ A XY — AR EHET 2L
DEIEGF L, PPARaDBMETHDL &SNl (ZH41) , 7o, maiBRIN
oI T, TCA BFEHT 5~ U AFIEEIX PPAR o (RTFOMFIZ L 5 Z LR
I TWnD (B 42) , L2 L, TCA Z~TV A, 7y hOWTFRTHULA
XUV — LA HET SN, Ty b TIEFEREIISEE LV, EPA I~V 4%
T — LHEFEN TCA \Z XD~ T AFRBAOHREE > TNDE D EEH B0
TIE7Z2WnWE LTW5 (R 5) |

TCAIZL D~ T AFRNDAMMF L LT, DNA O X F Uk & ORI S
TWD,TCAIZ KD EE 7 1 E— g 3B C. TR IE & OFFHliRgE © DNA
WIEA FIUERHZ BN D Z ENME SN TWS (R 39) , TCA ks L
7= B6C3F1~ 7 A () TIIHFMEOMIESHNEEY . cmye 77 b4 ay
— D7 aE—4—EED DNA TEA FIUUERRBD SN-Z &b, FEHIL,
TCA X DNA ORI ZRE L, FHRICERK S 7z DNA 850 X F A &2 45155 2
CIZEVIEATF L EZGI SR L, ZOEHD TCA OFRDADOEFIZEMR L T
WHELTWD (43, 44)

U ED X HIZ, TCAIZ X D~ T ADENAMFIZET 2 ZERZHITOh TV

DR, EPA ITHEE TOFHLTIE, WINOBFPIEE I N EERISORK &
72 TWANEHIET HDIZIE o TiEneE LTnsd (8 5) |
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@ HRESHHR

TCA BEOHCRERERE~ORENHCOREREBIIRZIST Y VR
(MRL¥#*~ 7 ) #HWTHH SN/, MRL*~ 7 A (f, %&58 6~8 L, 5
~7 8w 128175 TCA (0. 0.1, 0.9 mg/mL : 0, 27. 205 mg/kg K&E/H) D 4
FEREEOKESRBA TONE, WThOBRERETHLEZ R CDAT a0 EMEL,N
FONT=N, AEERGFE®HIZZe-7-, B MgoEEREIIZE(IZ e -T2, 0.9
mg/mL 57T CDYT MfEN» S DV A AV IL (f ¥ —aAFx) 2 O
AR BT, IL-4 IITBEZE RN A 5T, CD4'T #idd Thl (~/ox
—T Mife I ) ROBERIE~DIRED RO BN, Fio, RIEMEYA MDA T
bHAVH—Tzaly OEROEMMPA LT, ZhOEIEE CAERIEN
FRROFM TH D, £72. 0.9 mg/mL FH5HTIL CD4T @O T R F—T ZADHF
BERENEO LN, FEELIL. INH0TFT—X X, BBk TOE L~ LD TCA
DFEHAEINRTE 13, CD4*T Mg DIEHRE K OVEHEILE D 7 R h— A DRE %5
T L, Thl FROGERIE~DRD 2@DH LA RELTWNHE LTS (&
F& 45) .

® 4% - RESHHAR
a. HEFHHRER (S k)

Long-Evans 7 v k (M) (23175 TCA (0. 330, 800, 1,200, 1,800 mg/kg
(RE/H) OR 6~15 H OEHE D& 5 (ROFE) KBNS Thnl, S5
THRO b EwEERT AR 21 1TRT,

800 mg/kg (AE/H UL Lo 58 CREMW OREIEINIME], 330 mg/ke (AE/H
LI o $ 57 CRENM) O filig & OV IR B 2 O F 2K FHY 72880, 800 mg/kg (A
[B UL EOF 58 CRIIEDOEEM A ZED H 7=, 330 mg/kg A&/ H UL EOF 57
T, BEEEEOEEORE B, B (El20mE R (LEPRRKREE,
Elgly) ) OFBREHEEOHEMARD b, RELTE LEBKRTEN 1,200
mg/kg RE/H L EOHEEHTRD LN, 2L DT —Z 15 TCA L 330 mg/kg
ARE/BU ETHRAFEEZ T OO LN (B 46) |

WHO %, REEMNMENCES S BEEtto LOAEL % 330 mg/kg K5/
B (EHFBEL OB IEORE~OEBIES X FAEFEMD LOAEL % 330 mg/kg
RE/H & L= (B 3) . EPA b BEMWEM: K O3 A MO LOAEL % 330 mg/kg
fKE/H & LTS (BR5)
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x21 v bREFHHR

bR BENY) JREY)

1,200 mg/kg A=/ H L E R &S O A

800 mg/kg (AEE/H LI E | (RECHGIIANH], R OVE Hisk
EEHIN, IO N

330 mg/kg (RE/A LI L | R OV i R RS0 RE L MR RORD . KR (i
DR (LS PR HRE ., 2L )
D&y TEFE A BAIRE DYE N

b. FHASMHER (Sv k)

SD 7 v b (M, HEGFE19C) ([ZBIF D44z 6~15 HD TCA (0. 300 mg/kg
AKE/A) OFEGHREAOKGREDNTOIL-, RO b EmEAT R a3 22 12787,

BEW B E R RE OIS 3ZR O i, HRk 21 HORIROKREIZ, AE
WIS o723, IRIRE 720 R ORI S 720 O.LF O AEME IS E R ENX
IO o T (ZPR47)

EPA |ZRE#) O K E OHEINIH] X U8R R OEERD 6 | REW) B & O£
#1D LOAEL % 300 mg/kg (A#/H & L7= (B 5) .

#z22 Ty ERAESMHRAR
B bR BEN B
300 mg/kg &< HE/H REOHIH | RERD

728, Warren 5%, Fisher & (R 47) LEHFEOERFEHZ LY TCA OIR
REFFE~OFELZBF L., IR 21 HORIEOREKR TIXARA 2N EEGTIZE L
TOFETA LT, KL OIREREAE, PNERAA R & ORR M BRI LB AME R 23
HOITZN, ZHUIRBEORERDICEA2HEL L TND (B3R 48) |

c. HEZFMHER (Sv k)

#T4% L7z Charles Foster 7 v © (M, & 58 25 L) (ZF17 % TCA (0, 1,000,
1,200, 1,400, 1,600, 1,800 mg/kg {RE/H) DOiEHR 6~15 H OI&H|#E O &5
BRMTHOiL, 1R 19 B BIZIRIEMOINT A Kk ORGSR/~ v,
BB GRECRO DN R AR 23 1R,
4R 19 H BIZ, 1,000 mg/kg A/ H & 5-# CREZOMHENM, 1,200 mg/kg
{KE/H LA LD SR CRME &R A BT, 1,000 LT 1,200 mg/kg R/ H #&
BEREOMTIX, KIEIE, IGIE#EOBELT., KK EIZ oA a0 7
N b= AN BT, 1,400 mg/kg K8/ H UL EOREREDORM T, k%
MIROT R b — ZAOEMTET T <. REM# (cortical parenchyma) DR
MERIGRH . RO RN, BEROZERERN A Lz, EH HiL, TCA X

21




1,200 mg/kg (AE/H L EOHE T, MEMIEOT AR F—ZANEZ D, R
FINCKR E LR TINEEORD 2 L7257, FBIRo MR RITZ TCA OF
MR THDH E LTS (B 49) |

x23 Ty FREFHEHR

G LEW
1,400 mg/kg ARE/H LA E | i ECEGRHFRN O BRI H P O 2228 5D 22
i

1,200 mg/kg {KHE/H UL E | ME R
1,000 mg/kg (AE/H LA L | KEEE, HWRASHEHE OWEZETE, KRIMECE MRl o 7 R k—
o A D

d RESHHR (Svy )

SD Z v I (M) 12&iF 5 TCA (0. 2.73¢g/L: 0. 291 mg/kg (AE/H) DIEHE
1~22 H OFOKEGEHBRD TN, BN EE e R 24 ITRT,

REM A B REBEININHEDFR O DAL, BAREL LT, TINIE R OV
DGR AT TE OFEINATRD bivle (B8 50)

WHO 1%, FEiEtt &k 04 ENE O LOAEL 2 290 mg/kg (A&E/H2E LT
% (B 3) . 7=, EPA L., BEFEMKOEEYEMED LOAEL % 291 mg/kg
KE/R & LTW5S (BR5)

®24 v bRESMHHER

B BlEW PREILY)
2.73 g/LL (R EEHE NPl W USSRy QMg D IR A7 T2 D B hn

(291 mg/kg R E/H)

(%)

R 10 HO SD 7 v "B EI L 72558 RO E K R AEIZE 25 TCA O
B % invitro TRl L7, BIROEFRIZ TCAEE 1 mM TldA 5T, 2.6 mM
THLNTZ, 1mM T, RE~ODLTNREE (B DNA KOBRIEYT-Y o x v
NI GHEEDODHEETIERWED) BAhbiz (B8 51) , £72, TCA ORE 1
~5 mM T, w7 AOERREIZ, BELHAEKRGFN2FE (FREKIE, FIAL
FoE | REREE . WIHSRE, OEXE) BEEEOHEMNAALNT EWMEIN
W5 (BH52)

TCA DT ML, EEILETH D e KT (Hydra attenuata) % AN T-34 7
MR ) —= v 7HBRTITRO Lo Tlc (R 53)

2 WHO (B 3) i, 290 mg/kg (KH/H Lt ST 5,
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® EEEHHER
TCA @ in vitro K in vivo BB HERBRORBRER 2K 25,26 IR (B T),
a. In vitroiB&

TCA L, VWVERTE (Salmonella typhimurium) @ TA100 BRIZI W TZE R
MWERULIZHRED—2H 570 (B bB4) | £ OMEE ORIV T R M
DR ST HHRMER RN L s BREREZERBRIIRETHL EEZX N
5o ¥ A NfEE T ZERE BRI IR ENE LR DIFTE T TV R
FMEEZRLTZD (B 55) | 558t MRV v 38kE AW B Clie a2
FHERMEITFBDOONT (B 56) | T v A =— A LR X —JIEHFMAEE (CHO)
MlaE R\ Ay b T v bEETH- T2 (B B7) , LTEN->T, invitro
BBt E il s b,

=25 TCAD in vitroBiocEHiREBiER

PR OFEEE PO FRBRRE EH
(Z ) K& A G

R A

7'u 77— VE3 | Escherichia coli WP2s — — DeMarini et al.

BR 1994 (M 61)

DNA {5 Escherichia coli PQ37 — — Giller et al.1997

(SOS &) (&M 54)
DNA &1 Bacillus subtilis H17 No data — Shirasu et al.
(Rec-assay) rect and M45 rec- 1976 (=M 62)

T IT IR R Escherichia coli, B/r No data - Shirasu et al.
try WP2 1976 (& 62)

1T 22 IR FaA R S.typhimurium — — Waskell 1978
TA100 . TA98 . (2 63)
TA1537., TA1538,
TA98

18 IR 22 IR FLEA R S.typhimurium TA100, — — Nestmann et
TA1535 al.1980 (=M 64)

1 I Ze R B S.typhimurium No data - Rapson et al.1980
TA100 (&M 58)

18I 2L IR SR S.typhimurium — — Moriya et al.1983
TA100, TA98 (2K 65)

1 22 IR FEA R S.typhimurium — — DeMarini et
TA100 al.1994 (&M 61)

IFTRE RS | S.ophimurium + + Giller et al.1997
TA100 (&M 54)

I/ ZEIRIE R S.typhimurium — - Kargalioglu 2002

23




TA100 . RSJ100 .

(21 59)

TA98
1T 7R FaA R S.typhimurium — Nelson 2001
TA104 (Z# 60)

S.typhimurium

TA1535, TA1536,

TA1537, TA1538

Shirasu et al.
1976 (&R 62)

BIZAY)
DNA $HUBratk ~ U AT No data Chang et al.
Z > MFHIR 1992 (£ 66)
b kU 2oNEEER
DNA {55 CHO i No data Plewa et al.
(2 Xy N7 vk 2002 (&M 57)
1)
BARTZERE R | ~ 7 R Y VNl + Harrington-Brock
L5178Y/TK" il et al. 1998 (&
55)
POEREN NN B FRIFY - Mackay et al.
15 1995 (&M 56)
+ BB — Rl o 55

b. /in vivoiRE&
v U AKROT v MFIZE T 5 DNA SHUIEGERER CIIMK T 2R /HME ST
W5 (2R 66, 67, 68) . 1987 FA > R CHEE S iz~ v AEHEMIEZ Hu -
B (EFENELE) ROYREEEFERER (BEAREERORORE) ong
UZBWTHEEERESN TS (BRE69) . —F. 1995 40 Mackay & ?
~ U AEFEIEE O T MERBRER S TiE, R EIGIVAE T CTIEENER S
L7=08> T, TCA O/NEFERIEMEICD
WTCIHEED L, BIRFRCIRERESEZ b OREIEVWEEZ N5,

LIz RITRETH 72 (ZH 56) .
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%26 TCA®D /n vivoBIEEHRERIER

B OFEF (K FR) PO AR R EHE

DNA $HuIraklx (# 7)) | ~ 7 ZThE + Nelson & Bull 1988

7 v bl Nelson et al. 1989
(M 67,68)

DNA $HUIBratlR (&r) | ~ o 2, B, + 65 LRGHka - Chang et al. 1991
7 v Nl (&M 66)

MR (MEER) ~ U A (MERE) B BER A — Mackay et al. 1995
300~1300 mg/kg (& 56)

/NeZERER (NEIE) ~ 7 A H A + Bhunya & Behera
125~500 mg/kg 1987 (%M 69)

u R o B (I8 e + Bhunya & Behera

WL, RER) 1987 (ZH# 69)

+ Bt — At

(3) Eb~DEE

TCA @ 16.9%~50%I&EIT. BEICOEVEEOY—Y 7 (GFHEE) 1RER &
LCHRRMERA SN TR Y, BE O & ZEN R B R 7= 20 L 7= R JE 3 F)
%15, REBERRFEMICIE, TCAIZKAKEREE L LT, REOER, WIHORIE
itk Y2 7 —7 U EWRREETH S (B8 70, 71) . TCA ZAFEIZRWVE OB
IR 2 51T, BERTEERRIC B Z0RLEE & JER 2% 2~ 15 Rk 72 L &
NTW5 (BRET72)

2. EFHEFEOEM (X 27)
(1) International Agency for Research on Cancer (IARC)
TN—7"38 MIXT DHENAMEIIOWTHIETE 20,
TCA X, &t FTOEDAMELRTEHIUIAR+5TH Y . EREY TIIRNSAMED
FEHLRE SN TVWD (BERT)

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

(3) WHO BR¥IKKEHA FS54M4 > HEIR (—RRUZIEHTIEM) (S 73).
FAR (BR4) RUEIREUXE (58I
TCA 13~ U ADIFIRICIEE 2R T 5 Z E PRI ILTW D, in vitro ZRJFMHR
B N O\t (R B 3R BR ClIfaE: - BEDIRTET DR EREZ T L. in vivo OFRER Tl
BREEZFET A LDPHRESNTND, IARC (7)) 1L, TCAZ 7 /L—73
(B MZXTDHWPAMEIZONTHEATE 2N (THEL WD, FELOEASFT

25



N5, TCA 1%, BEREERVDAME CIZR VW LRI D,

Z v MZEIT D TCA i (trichloroacetate) @ 2 /WK 5 ER (B 34) T
ORERD . MIEH O IR B EE: R OB K OFFIg O R BRI B b 2 feiEIC L
72 NOAEL 32.5 mg/kg AE/ HIZHD & | RHEFEMREL 1,000 (BEIAZ K& OFEZ: 100,
ZROAEEFEMRBE L N 2 OB TORAEBMUREN 2V 2 LI NTZE DOETR
AT — 2 32 & 0 10) @A LT, TDI % 32.5 pglkg EHH L7,

(&%)

TDI % 32.5 nglkg (A&E/H & L, & NOEES 60kg, 1 HOKEEZ 2L LKE
L. BEWKDOEERE 20%E+T5HE, TCADHA RT7 4 EIT 200 pg/L (SRl
HE) L7025,

(4) RERERET (US EPA)
Integrated Risk Information System (IRIS) (ZE& 6)

EPA /IRIS Ti&, {LZEWE OF %, TDI IS T 2R AR AE (R0 RD)
ELTEMIERNAMDIEREZRME L TV D, F2, —F T, BRAEEIZHOWNT,
HERAMEDGEICOWTOFHRERME L, LEISUT, ROBEICLDLY ZA7I1TD
WTOFHRERMAEL TV D,

@® 181%#E0Q R

(IS = & RieFEfAE (UF) R
(RfD)
JFF i A 5 BMDLio : 18 1,000 0.02
1 B6C3F1~ 7 % 60 #[E  mg/kg (KE/H (FEiz= 10X ff{&  mg/kg AT/
ORI S 10X T—H X H
(M 33) — AR 10)
@ HEHMAM

EPA /IRIS (&8 6) D 1996 FEDFAR TiL, TCAIZDOWTDE NDOFBENAT —H
MR L1 RFEOMERE~ T A DI T B EBOMAIMER BT SR b T-E
WOBNRHH L, T NTOEBAERBD bRV L, BEHEERROR R
(C—BEMERR < TCA ICHRIBRERFRMNR RN LR LND Z b, TCA X7
N—7 C (B M LTHEIAMEZ DS LIV WHE (possible human
carcinogen) ) (Z/¥ES L7223, EPATRIS i 2011 4EIC TCA OFFEAM 21TV,
TCA IZ L ZBFEIFN AU A % DeAngelo & (£ 33) |2 L 51 B6C3F, ~ 7 A
7 104 F EEROK & 53R 2351 2 AT IE K ORF Al A DA T — Z IZHED &
N Fv—7 F=AEOZEEET NV ERWTEIE Lz, TO/MR, HEWEICE
E1kgX47-0 1 mg OB THEEICD VR OBRE L7 2 OBREICEIR L TR
IBETDH U A7 (&8O SF, @UWHO 95%FHHRR TET) 13 0.067 (Fmiilsd
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0.07) Llaoiz,

ZOECHESE . BAKES 70 kg, —AOHUKEE 2 L LREL T, #Hokbk=
=y FU A7 (4EWEZ 1L 4720 1 ng SR A AEICDZ VEBRT 5 & X
OWBREPFEN ALY A7) ZRELIZEZA, 2X106 Led, Flo, ZOEICESE,
BRLIEEEIC—EDRNPAY A7 LV E R LK ORBELZEHTHE, T
ROLHIZRD,

- R OEEMEE . 0.067/ (mg/kg (RE/H) GRELEE 0.07/ (mg/kg KEE/H))

BBk =y FU X2 ¢ 2X10°6 pg/L

BEDY R LRNIIZEITH8HKPEE (95% ERE)

UAT L~L IR EE
10 (1,710,000) 50 pg/L
105 (1,7100,000) 5.0 pg/L
106 (1,71,000,000) 0.5 pg/L

72, EPA (B 5) Tld, F344 7 v MIBIT D 2 ERFUKE 53R (2R 34)
T ORI O IREAERR FHIZE I OV T O NOAEL 32.5 mg/kg REH/HICHKSx, R
MEEAREL 1,000 (FEZE 10X EAZE 10X T — X _X—ZARE 10) ##@HAL T, RD %
0.0325 mg/kg RE/H  (HELEE 0.03 mg/kg RE/H) L LTW5D,

(5) BEEFEE

BOAENCBITAKERELED BE LOBOFMOMEIILUUTO LB THhb (B
1) .

TCA X, ~V ATCHEEZ5| =& 290, BERBFEESCERAIKREE 2 ED in vitro
%@ﬁ%?ﬁ@ﬁ&@%ﬁ@%ﬁﬂ@fLfﬁiénfwé IARC (1995) Tix
TN—7"3 (B MIHTDIHEDANZOWTHIEETE W) IZEEINTWD, -,
Rk 4 FEOAETRRIEF SRS /KETS/KEEMEZE SO T, Bull 5 (1990) %
26 RN AMEDRBFNEBE L‘f 0.3 mg/L L TOREBEELZZTE L TWHD, 3

IMEETRTHEITT v FTIERO LT (B 34) | ~UATITONZERTL

IELILTWRNZ &b, TDI(% L AFHIEDRENEE ThDH B2 HNT,

D F344 7~ FEEICEUKH 0, 0.05, 0.5, 5.0g/L (0, 3.6, 32.5. 364 mg/kg /day)
®D TCA # 2 EMHE L-fE 5. 364 mg/kg/day T. REHMNB, AFEES GGBXHE
TR HERHE) OB, MET 7 =07 2 BERBERIEEOEM, v 7 b
FEREZME NV T R A L CoA BR(VEERTEME DN, FFMAREEE D BEIE(L 3 LT,
e, REdE, RBROBEEICEMII o7, BMEEBR SN T I VOB IARE
& U CHIE S 7= e e iE O S X 72 0h o 72, 32.5 mg/kg/day T, MLyET A/

3 De Angelo et al., 1997 (&84 34) (21X, [decrease in body weight] & it iSh T\ 5,
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X U7 X BEBBRIEENEEICEM LN, bEWEREICLID2BEERZETIX
R EHIMr Sz, FEEBHEREEICE ST, ZoIEd NOAEL X 325
mg/kg/day Tdh-7- (1R 34)

TDI /%X, NOAEL : 32.5mg/kg/day % HIZ, & RHESEMAE : 1,000 (FEZEK OVHE
RZEDRHEEMRE 1 100 &, ENAMEOFEMICOWT : 10) @A LT 32.5
ng/kg/day & HE I L7z,

EHEBAERD THHZ L L0, Bk % TDI & ERLE LT 20%% 3 H
L. 50kg ODEEOE 31 H 2L OBKEDUKAZEBIT % L{ET 5 &, TCA OFHf
{E1% 0.2 mg/LL (=162.5 pg/l) Kb D,

= 27-1 WHO Z(Z &k % TCA @ TDI JEIZ &K 5 1) AU &l

AL NOAEL  LOAEL  FRHEFEHK TDI
(mg/kg (KE/H) (ng/kg (RE/H)
WHO/DWGL 7 v bo 104 HEEfOkE 325 1,000 32.5
% 4R LR (2R 34) I2BiT — 10(fE ) X 10(f& {4
(2011) DARERA Mg T o fF %) X 10(Z A o
Mgk B e i 3% oD BN L AR Gl R % O
DI PRI P L 2 OB TDIR
A FIERBR A 2
ZEWICEDE
i B R 0 7 —
E )
EPA (2011) ~ v 60 H[HH#KESH BMDLio 1,000 20
B (M 33) ICBIT DI : 18 — 10(fE72) X 10(fA {4
Al 41 78) X 10(F — & -~
—ARE)
KIEAK (2003)  Z o ko> 104 HRIOKEE 325 1,000 32.5
HRlR (S8 34) 12B1T — 10(fE75) X 10(f& (£
L RERD i oo 75) X 10(FE 23 A D
ik B e % 3% O B0, Ak FTREME)
DI B R PT L

z21-2 ETIIMEEICKDBEIHENA R DOEEREEE
UAZ Ll R (ug/L)

EPA/IRIS (2011)

~ U ZAOHKERYE (B 33) 1 104 (1,710,0000 50
F5VF 2% e oD FFANE e O 105 (1,7100,0000 = 5.0
10 (1,71,000,000) 0.5
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3. BEKNR
SRR 21 FEEKIEREHICE

% TCA OKEARDEEIRN (58 28) 26, FEHIH

SUICBT A EEEINCAD & JFKIZEBWT, 10%EiE~20%LL T DTS 2 #ETH
ST AFE AL 10%LLT (286/288) Tholo, Flo. HAKIZEWTIL, FERIZ
30%EIE~40% LA T OEFTAS 1 & B2, 3L A LD 10%ELT (5,704/5,804
His) ThHotz,
& 28 JKEKTORERKRE (SR 14)
FEVEME 03 2 BRSO A &
" 10% 20% 30% 40% 50% 60% 70% 80% 90%

10% | #ol | i | A | Bl A It A | | B | B | 100%
7£< - LIF | 20% | 80% | 40% | 50% | 60% | 70% | 80% | 90% | 100% | &
R — T L/:T T | UF | BAF VN Ur | BT | B | BE —
VIN b ~ ~ ~ ~ ~ ~ ~ ~ ~

0.040 (mg/L
D 0.020 0.060 | 0.080 | 0.100 | 0.120 | 0.140 | 0.160 | 0.180 | 0.200
hilll (mg/L) (m)g - (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) i
XN 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
i A NI 16 16 0 0 0 0 0 0 0 0 0 0
7k 59 59 0 0 0 0 0 0 0 0 0 0
Z it 139 137 2 0 0 0 0 0 0 0 0 0
AR 5,804 | 5,704 91 8 1 0 0 0 0 0 0 0
. FKhiAK 1,051 993 54 3 1 0 0 0 0 0 0 0
i A LA 281 260 17 4 0 0 0 0 0 0 0 0
7k 3,101 | 3,088 12 1 0 0 0 0 0 0 0 0
F Dt 1,361 | 1,353 8 0 0 0 0 0 0 0 0 0
(R 21 AR A RS SL)

I. BmfEEZETE

TCA ® & F~DOFEIZ BT, BRI DIRE S VRO BT S A I B
T 5 E RITHE STV,

EEBREN)~DEEICB N TIE, EAME L OEMERE IS 5 E - DR T TR
T, AUV R Y — ARSI 2, AFAEEEEE RO LT\ 5, ATEEERERIT
FEHE STV 72 WD BEMICEEN AN HE TREFEENALN TS, 0,
FERAMEIZES L TIE, B6C3F: v 7 R ZBIT 2B OHUKEGRR T, FEE O

NRDHN TS, 5T, 2008 T~ AD 104 BRIk ERER CHEKE
DB HIFRNAMEZ T TRBRIRE SN, ZORBRTIE, HEcBs T, ~rAt
XY — AEFEOMIC, N O AR R O TV D, —,
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Z v MBI 5 104 @ BEOKZ 53R TlE, FIEEO#INIERD b TV, IARC
1L, 2004 FEDE /) 7T 7128 W Tk RORENAT —Z BN L 1 RGO~
ZDORFIZ BT B EEOSEIMERIZEE9 AR 6m_§mmfwm 7 NTOFEN
PEDIFE bb%:hfoeb\ b, TCAZ7/N—73 (& MIXTHHENAMIZOWTHEE
TEXRW) IZHELTWD, 7y D TIEREND AT &b%h‘(b\iﬁb\# ~ U AT

%%ﬁx/u(])f = A LI, OB MESCESE s & PPAR o 7 2= X MEMLISL

DEEBOEELTREINDZ LD, B N TORBAEDATREMEIC OV TIIEETE
720N,

BRI DWW T, invitro BRERIIEME L HIWT STz, F72. invivo iEE TII/E
AR CRatE - BBIEOHK T 2R/ HE SN TWD M, 1995 FEORERER (B o
EIONLVEEENREWEEZE X BT, invitro RERIZEB VT DNA & OF S 0 K
HERBREEIN TN EE2EZXEDED & TCA PBIFMEEH T 5 st mD
TEWEEZ BN,

LJL@ ENB, TCA U A7 FHMBIZEBWTIE, IERPAFEICET S TDI &%

AINEIZBET 2 TDI 28T 5 Z LAWY CTHD LW ST,

éE%éﬁ%%r (B L T, SEORERGEERBRICBWL T, HHLEVWHETERD
%nt%ﬁ‘%“ . 7 v MZBITD 10 HEFUKEGRER CALNREORD, mighE
B R ORI DR~ — B — DB R OB TNV E FH AMEDREAD TH Y . LOAEL
2N 3.8mglkg RE/H CThHolz, LLAREMRL, ZORBRIIE—HAEORBRTHY HE
RISBEBRBRATH S Z &, MBREENELOBEI T — X OFEHEH N 2 &
5., TDI OFREDRILE T HITITE Y TR W EHET L=, — 5., ~ 7 RZEB1T 5 104
W AR OK B 53R R T b TIPS A O3 A M E O E5F-7>5  LOAEL 728 6 mg/kg
KE/H CThHoTe, MEBEMIERIZFINAFEEZEZ LN TVAN, 104 BHORFSETG6
mg/kg AE/H O & CHIRO EER AL E K OISR AEEERO EFNFEO LT
RN BEIN LT B EIIR N AICE S R WIER N AR LS, —
F. TCAIZ X DHENAFEIZILZ, PPARa 7 Z=A K& LTCUANDENBNA A T =X A
DEEEDORIEEMENSH D EE 2 DV, 2D~ A 104 BREEFOKER 5RO LOAEL (2
FEOWT, FEFESEE 1,000 (FEZ 10, E{EZE 10, PPARa 7 =X & L ToOE
LIS D FTREME K Y LOAEL O FIZ-oWT 10) #AH LT, TCA DIEFEMN AT
Bi4-% TDI % 6 pg/kg (KE/H L HH L7,

FENAMEICE LTI, =7 AZEBIT 5 104 B oK 553888 TH 5= Fig o EE
FEAHEE N ONEER A EE D L TH Y . LOAEL 58 mg/kg fA%/H, NOAEL 78
6 mg/kg (AHE/H Th o712, Z® NOAEL (ZHSW\W T, RrEFEMSRE 1,000 (FE= 10,
{EAZE 10, FE0NAME 10) @A LT, TCA DFENBAICET S TDI % 6 pg/kg A5/
HEEH L,

LIk, TCA OIERENAFREEZIFIZEL LIZBA O TDL, BRAMZEZE L L2 E0
TDI "W 6 pglkg RE/H EEE SN2 &b, TCA @ TDI % 6 pg/kg (KE/
HERE LT,
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@IEE N ABMEEIEIE L L2556 OTDI
TDI 6 pg/kg KE/H

(TDI 3% EARHL) &R

(EFE) ~ A

(H1H) 104 3 R

(B 5-H515) KB G-

(LOAEL X ERHLAT L) 25 A A B

(LOAEL) 6 mg/kg R E/H

(R HEFELRED) 1,000 (FEZ= 10, fE{A#= 10, PPARa 7 =X
k&L TOEELSOFREM L O LOAEL Off
i 10)

@ M EFEIE & L2356 DTDI
TDI 6 pg/kg RE/H

(TDI 3% ERAL) 18 MR

(ENWFE) ~ A

(FfH) 104 3 R

(B 5-J51%) K 5-

(NOAEL % EAR#LAT &) B R A AR P ) OB R AEE D L&

(NOAEL) 6 mg/kg {RE/H

(i ELRED 1,000 (f&z= 10, fE{AEZE 10, FES M 10)
(&)

TCA OKEEEETH HEE 0.2 mg/L DKEZEESOkg DAN 1 HY-Y 2L#E
AKLTZHE. 1 BH7-0{KE 1 kg OEREIT, SpgkgAE/BLEE X LND,
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#29 HHERICH(TS NOAEL ¥

| SO - NOAEL | LOAEL
2| mé- | s =y RFA ] (mgkg | (mglkg fii %5
% - B (mg/kg fKE/H) (KE/R) | RE/H)
bigliss
o= w210 AR | AFEGERORMN, > 7 Ak 500[W]
© | B6CSF: | MO | MRS S A
e 8 kU | &5 CoA bl EIEME D 5
7 vk (500)
F344
HE 6
| v 11 A [A | MR E &S M(100), A 100[E]
b | B6C3F: | #mli o | Mares(E(100-) . HE(250-))
e 5 Bh (%
B 3 —
v oF A
JV)
i 14 B M| FFEEHMN, vt %y — 250[E] BT ROk &
© | B6C3F: | BUKIES | MHEIE O 1 7(2507) BE 2 i 7 & B
M 6 H(E)
<z 14 B | SEHEICE B R IFE & | 75(W] BT AROK &
O | BecsE | wokis | n@s0) B 72 i 0 & B
M 12 H(E)
| vz 3 MIX 10 | IFEEHN, ~v A%V — | 25[W,E] 125[E] HEITmokE
e | B6C3F: | HMfOK | AEFEIEE D F5R(1257) BEGE 2 & 5
1 6 5 H(E)
? 7w b 10, 20, | {RE, fEgsEE, A0 | 312[W]
SDH#E 6 |30 H [ | &K OV B F M
oKk | D27 L(312)
i R I 52 B R | frP e U L e ORI, # 100
£ | SDiME 6 | @ns | SUEROILATE—L

DR, FRiERER, AR
BRAAE, YRR ~T /1
v ESRIMERA~E 7 1 v
VIRE, ~EZBrEVED
~~ b7 Uy MEBIN, i)
Btz Dk (100)
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& | Bt - NOAEL | LOAEL
EREE R it T RRA B (mg/kg (mg/kg fii =
P - B (mg/kg AEE/H) RE/R) | (KE/H)
pijitd
| 7y bk 10 3@ [ | REOPRD | IiEIEE & O 3.8[W,E] 8T EROK &
h | Wistar ok | AKE R~ — B — %Ak WE 7 2 & 5
1% 5~6 (ans@Te Rart— H(E)
Yo LR, 7V a—F &k
OEM F R Z7U®Y RK
Na L 275 a— UHENET)
L O 7 B F F A DB
1(3.8)
Bl Sy k|90 BB | ARTESINENE, B E | 36.5[W]
Y| SDHE 10 | HokES | R FER OB RO
SPE SO, IR,
fFlig~D 7'V a—47  EHE,
JF~ Loy —a B 1L
o F5-(355)
8 | ~7=x 37 A 3| I ek Ko OV ok B
a | B6C3F: | (X523 | hin, JIFRESE 36 A4 48 B oo 89
ME11~35 | kIR | CAETIEZ2W) (37 18 309,
i 10 52 JH I 164)
' | v 52 | FFEEOREHEE O LA
b | B6C3F: | k5 | (0.5 g/L)
HE 20
' | v X 51 X 1% | Moo H < F I, 2280 | 78[W,E] 262[E]
c | B6C3F: | 82 | Al B K OVl fa i o A &
93,46, | k&S | 72 L5H(2627)
38 Ot
B |~ 60 i X | BFIEE O3 AHE O FF(60
d | B6C3F: | i 94 i# | 8 71, 94 1 583)
60 38 : i
1 60 oK
94 14 -
HE 50, M
55
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& | Bt - NOAEL | LOAEL
EREE R it T RRA B (mg/kg (mg/kg i#
P - B (mg/kg (RHEH/R) RE/H) | KHE/H)
pijitd
' | ~ox 60 I R | 2R B0 e B AR B o | | 6[A] 6
e | B6C3F: | ks | 7 gD JIE 5 A S K O
1 50,58, HEE D LF(602), IFlEo
72 OFf fset K OVFH S B R OB, i
95536 A R N OV 55 78 A= {1
B B5- Lo HEE
EoER, POV RAv
CoA P bl FIEME DN,
FEHIE DZE1E(68-), FFfig oD /)N
BE RO MR 28 4 D RS AR A
FE R OV BB E 0> | 57(8)
104 FA | R 5 A A0 B e OV %6 A=
ok | @O ES SV R AL
CoA P fblsRiE DN,
e B A P 2 D 38 AR
T O EEE O L5F-(68), T2
S B AR AR o E5(6-)
2 | 7y Fh 104 @R | KEOWD, FFlEOMxTEE | 32.5[A,E] | 364[E] EEE T
f | F344 ok | oW, TI=2-T 2 Kk H(E)
HE 50 WA IERIEIED LR, o7 v
i/ UL 2 h A L CoA Be(L
BRI O L&A ITFHlasist
DEEFE D - 5F(364)
£ Tk IEHR 6~ | HENY : MU K OV i & 330[A,W, | IRIS(1994)
a | Long-Ev |15 H 5& | Il E] RfD o F=5884
ans o e | WE - (KRR O ERE OB HEhy i
5. D EGRERE (Il mE R (o b= )
IR, Z£MG) ) O LOAEL % [F
A AR FE DA N(330-) C(E)
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& | Bt - NOAEL | LOAEL
S AR T RARA R (mg/kg (mg/kg ik
P - B (mg/kg AEE/H) RE/H) | KHE/H)
pijitd
A | v b IR 6~ | BB - (K E O 0l 300[E] HE kL
b | SD 19 | 15 H 3 | (300) ¥ 4 E e o
B O | B - (RER(300) LOAEL (% [d
5. U(E)
£ | Zv b AEHR 6~ | MR EHRARPN O IR i ERYG H 1,000
c | Charles |15 H 9 | fh#HEDZERZAME, D22
Foster W RE O | IR (1,400-), ik R
it 25 5. (1,200-), KEESE, HRAS B
DOWEFELTG . KA B AR A
Ja o7 AR h— 2O
(1,000-)
4 | v b MR 1~ | BEW  (RE IS 290[W] HEIELEH
d | SD i 22 B 8| WEW IR OV RO R 291[E] H RS AT
K# 5 KAk ATIZ O IN(291) PV R AV A
P E AT
72V M(E)

i AR RER, 18 BEEE R OB AMERER, A AGE - A SRR
[A]: 23, [W]: WHO, [E]: EPA, [F]: EPA/IRIS, #&Hl : B Z2EES

35




AREMEPRTHERALE-BSIZOWTIEIXRIZES 1=

BMDL;, 10% DB X T H X F~—27 HED 95%(E# T IRIE
CHO T v A =— AN LR K — YRI5 S Raik
DCA 7w o fEg

EPA KEBRE &

F344 7 v F  Fischer344 7 v b

IARC EIFR 7S AT ZERE RS

IL A —aAfF

IRIS ma ) A7 fEwRY AT L

LOAEL w/NEtEE

NOAEL B

PPAR « VT F Y — METER EH L B o
RfD ZRHE

SD 7 v i Sprague-Dawley 7 v K

TCA N 7w g

Thi AL —T e T %Y

TDI A — HERE
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