&rk3

R ER R KEHEE (F)

~ 1) 7 0 0OERE:



< O Ot B~ W

<BEDEE>
<BRKE

L

I. FHEXRMEOME
1.

I. ZREEICHRIMEOHE
1.

2.
3.

M. EBaEREZENMm

ZERRE>

© N ook w

&

— &%
(=2

ST

T8

BER

WL FHIEIR
WITIAHIF

EEICET S HFHME

(0 EREE

(2) EBRIPEF~DOZE
@) Eb~DEZE

I PR 45 B8 35 0D 5T

BRER R

BE=

<ZH>

S I R OO

~N OO OO OO OO OO OO O O

~

10
25
25
21

28

33
34



© 00 3 O Ot

10
11
12
13

<BHORE>
20034 7H 1H

200347 H 18 H
201048 H 6 H

JEA TR K 0GR KT O b U 7w ow EERR O KRS 2
AR IR IS AR D R AR EREZ BRI SV CEGRR, BIREHHD
%3 Mz eRkBn (EREHEHEB)

T MUEFE - 1 E M A ST B K

<BRREZESTELE>
(2006 4 6 H 30 H % T) (200612 H 20 HET) (200946 H 30 HE T)

SRR (ZAR)

R
SOATE T
PR
A

SR (ZFRR) RE R (ZFAEER)
SsREAS (ZEERHE) AL B (ZEEAH)  DRET (FERAHEY)

/INRIE A KR

kR 4 A —1E

Bk —1E JHILAF

JELAF R R I

AHE — AT —

ARLE &

(200947 H 1 A2 D)

NREF (FAR)

b (FERE)

KR
B —1E
JHTLAT
SR I
i AR

*: 20072 H 1 B D
** 20074 H 1 MG
**k 2 2009F 7T H 9 HMD



1
2

ot

10
11
12
13
14

<BERREEERFEYE - LEVEEMRAERERAT—F I TL—T

EMZE4LE>
(200743 A 31 HE ) (2007 49 A 30 HE T)
G E A G EEMRES
7 a1 e IEB
g 1 (ERE) g 1 (EE)
T¥E HT T¥E HT
I W E IR W E
aill BEE Al BEEE
¥ EE AR b EE RS
KH - fHiE KH i
SR IEf (FEREACER) i A A
W HENE SRS Ef (BERAED)

<ERREZERLEYE - FEVEEMAEREMZTELE>
(2007410 H 1 H/» D)
g 1 (ER)
NERA RS (ERAER)

BT 2 F LR SIS
ZHETE S Ik % ki
0 8L A 2 BRI
RS 1 Pir KAET WA
EER 7 W i1
PNHE (L THEE T SIS
KAFISE Hedr B R
BRI

A

R R/ G e 0 SHIE=S



1

W

<BRREZERFVE - FRVEZFMREEMEZELE>

(2009410 H 1 H D)
Tk 1 (ER)
SRR (FERACER)

H AR

oo JIaN: Ny

[B s sk

B ARG

K HA e

JIFS 2
REREEN*

AN Ao
e

R/ (€Y IES

AR Z
HEAp B —RR
AR

B T
iz
AN+
B b —
JRHEA =

A B
LB
Py
L =
EE SRE
AT



© 00 1O O~ W N+

DO DN DO DD = e e e e e e e e
W N H O W 0w J0 Ot W N = O

TEHECEI K OB IEELEIZR AT WE L LT, N 7 o oFigOR mREFEE
P AT > 72,

B VO 7 BRI R %’Jfﬁ%ﬁ?ﬁ%ﬁ (v A, v ) | WHakEERR (=
UA, Tv ) EBEEERBREOEDNAMRR (TR Ty b)) AT BAERE
MR (7> b)) | BEREHEERETH D,

BRBIEICOW TR, In vitro W BRIZEME & ¥l S vz, F72. in vivo iR Tidv/h
BakBR CRaft: - MO T DR HE S TWD 2, BBIHEDIZ D 25 L D FEMEN
EWEE 2 BT, in vitro RERICE VT DNA & OB & 232 RSB ST
W2 EEEBEZEDES L, N 7 e ulENBLENEE AT S AR IR TRV &
Ezbhb,

UboZ &, N7 e oFifix, IERNS ABMEICET S — B EuE (TDD)
ERETDHIENMUITH D &l s vz,

U 7 o aFEOIERNAFIEICE TS TDI 250\ TiE, ~ v A2 5 104 i@
[ C L B AV 72 PR O IS 6 AR B R e OV AR @4 D B, IF7Sv I A v Co Alg
{EEERTE MO, FEETAMETRE OFRAEME K OCEEE DO LHTHY . LOAEL 28
58 mg/kg AE/H. NOAEL 7° 6 mg/kg {AE/H TH -7z, T NOAEL (ZESW T,
AHESEAREL 1,000 (FEZ= 10, fEfAZE 10, ZE5H - FAFERBRICET 27— A2 LW
5678 P D FTRENELC SUNC 10) %586 LC.TCA 0 TDI % 6 u glkg (KT/ B & 72~ 7,
Lirol,

Pl FYU 27 aaigo TDI Z 6 pglkg (R#E/H L% E LT,
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IS OEEL, BREA, EEA, MEEER, BEREER., Ry X7 Hl &
BNK X7 - JREOSEFE L THERESND,

KBEIZBWTIE, hY 7 aalifgls oo S U ALEEREIX, AEFEKFOA
BESRZ L ONEEAD 58 E0ROL LAER S D EEHRIZERMED—>T
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Ho (B .

. — B4
NVRZA=R=1 3173

R [4=2F 2

TUPAC

4 . NV 7 v EEg
w4, 2,2,2-trichloroacetic acid
CAS No. : 76-03-9

. BFR

C2HCI302 / CC1s3COOH

. BFE

163.4

. #EER

Cl

Cl—C—COz:H

Cl

. DELFHER

G D & B o CHmAME DR i
Wi (°C) 1198
fhs (°C) 58

B (g/em3) : 1.6
RA~DOEEfME - FEFIT LSBT D

KA 7 & 7 —NArlEdbREC (log Pow) 1.7
A&JE (Pa (51°C) ) :133
ZOfh (FERZAKEE (255=1) ) :5.6
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8. BITHHZE

(1) FZSORFIESE
AREHMEE (mg/L) : 0.2
KEEHAEME (mg/L) :72L
RIS (mg/L) : 72 L
BREIE Hf8HME (mg/L) @ 72 L
F DM  FAAKEEE OGN O E O L
TRV RHAEE (PRI 72 L

(2) BONEEOKEEEB/IIIHA FS5M U1E
WHO (mg/L) :0.2 (B3R —RERUZXKEM TIEMR)
EU (mg/L) :7aL
US EPA (mg/L) : ~eFEIE 5 FEOFE LT 0.06 (Maximum Contaminant
Level)
RRINKRGETA FZ4 2 (BRR2) L

I. REHICHRIAROBE

WHO EEAKKETA K7 A4, EPA/IRIS® Y Ak, TARC OFE / 7T 75 % K

. BEICET D ERR R B L (R 3~T) |

1. BEICET IHFNHME

(1) RERE
@ IR

M7 ralgRiET v FTIEIHEES (B 8) | b b TIEREE L OV QRS HS
DT TREIZRINS NS (BRI

@ %
FOFEGETRINESNZ N 7 oz (TCA) OMmESHicHEkS3< &, 250
ik~ A LT B ATREMEMN B D SRR~ D AR X BF R AT IE A3 4 5 10, 14C 1278 TCA
DT v h~OFFIRNE G- TIX, eEiRE TSGR RO 3 FEfc, g, Bk, i
EONEIZ A B 5, LavL., 5% 24 Wi IO ST iEo - n bl -
Ep ot DD OPEHERE N MR TR Z & &L T D RIS
%o MO BEHEET R L~ icd v, B TR/ TH-o7- (BHE 10) .
T OO K OEIRFN G- T, TCA 1TMIEZ L7 B L nie ) OEIS THE
ATHZENHLNTHY . MAEDDIFE~D TCA O4EUIRT 2 EE ok EE
REHz g (B9, 10, 11) . MEFORGEEHLEIZ 0.583 TH V| Mg/
FERAELE 0.76 25835 &, MIRICHOAiT 25 TCA DIFE A X, fE~DEGAS
DARCFIA SN Z ERiEEshd (B 8) , invitroll LA~ A, v M, B
K To TCA DMEEAEEOBRFHZ LD &, B P TOMEEEEMEIL., ~ 7 2Dk
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24, T FD 25 THY . T v FTOMIEEAMEIZ~T 2D 10%& LT\ 5,
in vitro DWHFTIEH D0, MIEESTEDEWDY, TCA N~ A THEEZFHR L.
Ty FTHEBELZVWERKO—D2LHRIND (2R 12) , & FOFfICI T 5 TCA
DA FEEET DREHIR VS, HBEREECIAK 7 v T — 1t e PR OERE S
ToBF, MR OYRFIUZ TCA BNHHNDH T D, TNHEBZRWEONRH & L
TEFHIIHMLTWNWDZ EERIEBLTWD (BH5)

S HK#

TCA IZEZ I IHH ST, b B TCA 2T CR#E s s, 140
itk TCA (20 Xi¥ 100 mg/kg fAHE) %7 v MR~ RICRKROBEGT 5 &, il
RE TV ARIIAEE, o, Y o—iE. U/ oafiiie (DCA) OERMN
WO B, FHHIX, TCA BNEITHN N a7 bz kv DCAICRESND & LT
(ZH 13) , =B, DCA DETTHIM NN 7 AIZ LD 7 o o FFERIC/2 0 | feif&
PNCTF AT 7Y a— gl R 5B S IREINL TS (B3 14) . L2l it
OWFFEE Hid, LLaiOWFEi DCA ~OREHA BRI E SN TV D RREER B 5 &
LTW5 (B 15) , UCHEH TCA DT v b ~OFEARNE G121 5, mfE, JR,
gAY % — homERK s o~ 727 4 (HPLC) Tk, = Uik, 7
UAFYEE, 7V a—fg, DCAITWInbRESNT, 7y hTIETCA 2 H
FOMRB IR R ENT (BR10)

Ez b5 TCA ORI EZXIRT (B 14, 15)
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Cl! [|3|'
C[—Clr _(T TCA
| OH

Glyoxylic acid

') o Cl 8]
Glycolate I [ | [l
Glycine C C - cl cC —C DCA
COo, | | | I
HO H / F[ OH
Il T
|
Cl _C|: - H—L‘i ¥ MCA
HO OH H OlH
O xalic acid l

Thiodiglycolate

TCA OfGHRREE (M 14, 15)
TCA: U Z v ol DCA : 7 v o liEfit MCA : 7 o o e

@ Bt

BEMED /20— N, JREIM LTS (B S8, 10, 11) , “CHEFHK TCA DT v
N A~OFHRNEE G- Tl &5 ST BURTETED R 84% 53 24 R LANIZ R HIZ HE
HEnz (R 10) . 7 v b~ TCA OHEFHIRNELS-TIL, 1fLhi5o TCA
TVT T ADA6%IEB 7 VT T AL HbDTHY | FAOHYEMITEH TX 5
BETH-T-, R R/NBTHLIZLEE2EBETDHE, HEHE LTRSS SN TCA
DD 54%I1%, OBV AL K-> Tl bHeH Sz LTn5b, Z 0B
T TCA OF-IL 8 I TH-7- (B S8) .

JRUSN OV — R TOERM LT —Z 13720, Ride FTH TCA HitoE
N —FThHb, B FTOT—ZFRONTHDEHDOD, b MEEE L —
EOHEICEGET AR EEEZRIBL TS, T horzarnF Ly (R#fEhT
TCAZ72%) OWANICET B TIE, B NI D TCA OJRM B O e
WL 45.6 BRI CTHY . T FD 11.0 B L it 5 L. b FoFEIET v R &
DBEWZ EREEINDS, LML, 2NHOMETT F 77 noxF LR
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EWNZLDAREME L H D (B 16) , —FH. B FTORWRIZ VT TZ AN, '—
JLIKDIE D TCA @ 30 43 R W I FE S < IR ERRE THRE STV b (2R 9),

(2) %ﬁﬁ%%’\wﬁlx =
D 2tEEHEHAER
TCA D7 v N RO~ T AZEIT D80 LDsold. F1E1 3,320 mg/kg (RE M Y
4w0m¢g¢$f%6 PG SN -@iE, B BRI IZIE Y |
36 RFH LAPIC I, 522 T 2 0 EHERED E FIICELI O EL LN TH -T2
(ZH17)

@ HIAMSHEHER
a. 10 AMESHSHER (RIOXRUIY )

B6C3F,~ 7 A ([ 8VL) L TNF344 %7 » b (HE6 L) 12F1F 5 TCA (500 mg/kg
RE/H) @ 10 HREFRHIRE O RGRBRA TN, RO b @miTiEzR 112
Y,

mENFE & b TS EE L O T AFEREEYE L I R A L CoA Meb%ER
O ERENRD - (B 18)

WHO (%, Z ORI T DTk 552806, LOAEL 27 v M kM~
7 AL HIZ 500 mglkg (AH/H & L7z (BR3)

&1 YOARVI v+ 10 BHEBRSMEEGER

B8 I
500 mg/kg A H/H AR E RO, ¥ 7 A IERGZ M v 2 b A L CoA WE{biER
M -5

b. 11 HEESMSHRAR (TVX)

B6C3F,~ v & (s, #5585 IL) (28175 TCA (0, 100, 250, 500,
1,000 mg/kg (RE/H, WL . a3 —2 A A 0) @ 11 A FsEHIRR O£ 5= B3 T
iz, BHRGRECRO DN mEiT RE % 2 18T,

B GRECHEHFRCA B R IFEERINN 2 b0y AR R0 - 72,
AR AEME O AT IfREEAEAY . L 100 mg/kg (/A LA, #ElE 250 mg/kg (A H/
HUL ETH LN (B 19) |

EPA %, fFE &80, FRHIREEsE2> & LOAEL % 100 mg/kg AH/H & L7z (B
M5

10



© 00 3 & O =~ W

10
11

12
13
14
15
16
17
18
19
20
21
22

23
24
25
26
27
28

x2 YR BEERMSEHAR

5 Pii3 B
250 mg/kg AR H/H LI JIT it B B B
100 mg/kg &R/ H LA E FFE &R, HHmiagsEss | HFE S5m0
m

c. 4HMESMSHRE (TVX)

B6C3F1~ U A (#, K58 6C) 128155 TCA (0. 250 mg/kg (RHH/H)
D 14 H MK GBI TON T, RO LN HmET AR 31277,

250 mg/kg (REE/HRBET, IFEEHMN, ~vA %2 — AHTEOIEED 5237
bz (B 20)

EPA |%. ZDO#%)>5 LOAEL % 250 mg/kg A&E/H & L7z (B 5) |

x3 ¥IR 14 BEERMESEHAR

EieeR i iz

250 mg/kg A E/H FFEERIN, ~L A% Y — ABIEOIEE D 5

d 14HEEIMESHERE (TOX)

B6C3F,~ 7 A (M, K& 58 1200) (28175 TCA (0, 0.3, 1.0, 2.0 g/L:
0. 75. 250, 500 mg/kg (AE/H) D 14 HMAKEGERBR M Thi -, &5

TR LT EIEIT R A2 K 4 1277,

JFEE D A EARTFROEE N2 0.8 g/L UL EOF 5HE TR b, 1.0 g/L LLED#
HEECIEFFHICAEE T (B 21)

IHOOEEICESE, WHO X, NOAEL % 75 mg/kg (KE/H & L= (B
3)

x4 YOR 1A BEERESERAR

BeHHE Ik
1.0 g/L WEFHEHC A B 2 I B N
(250 mg/kg fRE/H) DL E
0.3 g/L P BEARAFHO 72 1 5 0
(75 mg/kg {KHE/H)

e. JEMXIEI0:EFRBEIAESERER (7 D R)

B6C3F,~ 7 A (H, %586 U8) (23175 TCA (0. 0.1, 0.5, 2.0 g/L: 0,
25, 125, 500 mg/kg {KHE/H) D 3 X :.t 10 B M EOK B GRER DM Th, IFlET
DAL DNA SN S v 7z, 5% GHETRO DL m e A2 £ 5 1R T,

3L, MEEIT 2 SOmRERGHETHEML, 77U o 12 fKEE(E D

11
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L TWe, 10 BE#%, 2 DO @R 5-H T OO & OFE X BH & O
. o7 AeFEREZ MOV 2 R A L CoA BRALIERIEME D HBERFER 2 EH, T
7 RO 12 NVOKER(L OB, ~L A v Y — ABEFERRE O FR AR i
(2 22) |
WHO |Z. 216 DRFETOREIZEL-3% NOAEL % 25 mg/kg AH/H & L7-
(218 3) . EPA IZIFEEOBIINKL R~V FF 3 Y — AEFEO N7 6 . LOAEL
% 125 mg/kg {AHE/H. NOAEL % 25 mg/kg K&/H & L7= (M 5) |

x5 TORIAMXIZI10BAEHEREESERAE
e it I
0.5 g/LL JFEEEIN, 77V o 12 fKEREEEN
(125 mg/kg AE/H) LI E
(3 JE M)

0.5 g/LL s R O BRI, > 7 Ak Ieriz L 2 b
(125 mg/kg RE/H) LI L A )V CoA BRLEERTRIED FH BARGFN 2 ERH-. 70 ) ViR
(10 ) D 12 (AKEAEDOHIN, ~L AT — LBTEFEE D [

f. 10, 20, 30 BEFEAMSHHAER (5“/ k)

Sprague-Dawley 7 v & (I, 6 J5) (Z31F7 25 TCA @ 5 g/l (¥ 312 mg/kg {&
#/H) ® 10, 20, 30 H Fﬁﬁbk&%it%ﬁ#ﬁzbhto RBOLNT-EEIT LA E 6
2

5 g/L #C TCA \ZREN T HIRE, MEasE &, M7 FA0MA L OV B = 1
TIZBITDEITFRD e n-oT- (B 23)

WHO 1%, Z0i#RBaIZHI1T D NOAEL % 312 mg/kg (A&E/H & L= (B 3) |

&6 Zw k10, 20, 30 AMESMEEHR

51 i3
5 g/L REE, M B, AR FAORRA K O B 2RO R A 2

(#9 312 mg/kg {A&E/H) BB L

g. 52 HMEEMEMER (Sv M)

Sprague-Dawley 7 > ~ (Hf, 6JC) (ZkiF% TCA (BFtAIiw 2,000 ppm)

0) 52 H MR D& GBS THOi, Jﬁl(fﬁi%fi&()\ﬂ?ﬂa: MESERET S e, BB
BT R 2R TITRT,

2 000 ppm 5 CTHEE NS A~—h—ThHorMHPE Y L E L OFE 2,
BRI BER RNV AT a— O RA IV, £, RMIMEREL, FRARMERE
. FHRMLERA~E 7 n ey SPERMERNEZ n B RE, ~E7rEV KD
~~ h 7 Uy MEOAE RN, /MO A B, TCA OBFEAT &

12
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2mmmmf®7/b®ﬁ%@% IS E R NI~ DB % & 7= 59 & fk
im L7z (B 24)

&K1 v +5 BEERMESEHAR

bt i

2,000 ppm M eV Ve DN, & X7 E R Na L AT a— VORI ARIEREL
(100 mg/kg A HE/H) SEHIFRIMER S SERARIMER~TE 7 1 By SERFRMER~E 7 o B s
~NEZREV RN b7 Yy MEOEN, i ME DR

h. 10:8MEIMSHEHER (Tv )

Wistar 7 v b (., #BHHES5~6PL) (28175 TCA (0. 0.025¢g/L : 0, 3.8
mg/kg KE/H) @ 10 HEAFOKEGRBE M TONT, RO FEETRLEE 8
2T,

HEOWPA ., MIEHEE X NRAKIEORG~— I —DZt (27T e Ra
TGl —BEEO LR 7V a=FUEHoEMm, ) 708 REkRa v 27
12— /LEDRT) KO 7V Z F A AEOWD DT80 Hivlz, IO EE,
1L 375 7 O i O B SR TE M K QYT D 7 v 2 F 4 A EAGITRD S o 7=
(1R 25) . JREAARE AL 2 5 72O OB IR FREDORER 7' 1 b 22—
VR OREE CTHER S AL, IR TIEL, ADNEFOHEDORTIRESE, /NERMIEDOTHE,
FFfIEAEIC, Bg Tk, RS BN, BEREOHEBL, Mo TTE, R
— UFEILRIEDNE, SRERIKDIER - ZEla 25807 (B 26) |

WHO KO EPA (. 216 0B H-S&, LOAEL % 3.8 mg/kg {KHE/H &
L7z (BH 38, 5) .

&8 v 10 BFEZMEEHAER
SRR ic 1k
0.025 g/L REOWA, MIEEE &K ORAK DG~ — T — D (2T BT
(8.8 mg/kg {KH/H) | & FrrF—EBD LA, 7V a—FUEEoMmn, iFrY 70k R
KkOa b A7 e —/UEOIKT) kO 7 NVEFF AEORD

i. 90 HREEAMZHEER (v k)

Sprague-Dawley 7 > ~ (M, & 58 10 %) 1ZF81F7 5 TCA (0, 0.05, 0.5,
5.0g/L: 0., 4.1, 36.5, 355 mg/kg KE/H) ® 90 HMHKEERAREBRITTHNT-,
O LT w T A & 9 1R T,

355 mg/kg ARH/ H & G-HET, (REBEINMS], MmO EE O Tk )Y
FIR ORI E RO, FFMaER, g~ 7 ) a2 —57 &8, v g %o
V— A BERLIEED ERENEO LN (R 27)

WHO 1%, Z oiRERICH 1T 5 NOAEL % 36.5 mg/kg (A&#E/H & L7z (& 3) ,

13
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=9 v k90 BEERMESMHEHER
BeHRE Ik
5.0 g/LL (REIEINANE], MR Ok B OWD | Pl OV g O FH %} 8
(355 mg/kg R/ H) BOBIN, FFHIEER, g~ 27 ) a—7 &/, v 4
XY — A B LIEED B

SRR R UL AR
a. 37:BMIXIL52 BREEHESE RNAEHEEER (TVX)

B6C3F1~ 7 A (%58 5GHE : [ 11~35 T, #ff 10 L) (2175 TCA (H ; 0,
1.0, 2.0 g/Li: 0, 164, 329 mg/kg AE/HL, I ; 0, 2.0 g/L : 0. 329 mg/kg (&
H/H) © 52 WK GREBENTONT-, £72, HE~v A (11 [B) 1ZB5
TCA (2.0 g/L : 309 mg/kg A5/ H) @ 37 @K GREBRINTHONT-, &&%5
HTROLNTEEFTAZ R 10, 11177,

37 I TIX, KED 2.0 g/L % 58 TH E 72 TS O #Ext & OFE % B O ¥E NS 2
Biviz, HIEE (HMAERRAE K OVHHEREE) R ABERE 134 0/11 PE, 3/11 PLT
»HoT-,

52 WM TIE, A EZigoitxt K OFE xt 8 & O N A3 e O 1t 5 57 e UMD
2.0 g/L BeHRETH LA, MEECHIROE MR, 7V a—F U EEPRA LT,
Fz, HEONFIER (MR O /faeE) ORAEMEEIX, ZhEi 1.0 g/L
BET 2/11 P8, 2/11VE, 2.0 g/L BT 1/24 JC, 4/24 JlCTH -7, MEOF5HETIE
WG EEOBINIED b/eo-7- (2R 28) . LarL., EPA/RIS i, /i
DO G CTREO AV NTREE (I ARIE & OV fasE) O AEME O EF1X

BTV ERRTWE (BHE6) |

£ 10 ORI EFEEEE " ENAEHEHR

e bt iz

2.0 g/LL FERg DAk S O BN, MR A O (FET
(309 mg/kg IARH/H) 720

£ 11 IO BEEEEFEE " ENAEHEHER

B 5 i | i
2.0 g/LL R DA% K OFE s B s 1IN, O B/, 2770 =2—747
(329 mg/kg 1A HE/H) Ve
1.0 g/LL R D #E et fe OVFHE %f B B HE 0, A5
(164 mg/kg A=E/H) FEABEE O (FRETIE2W)

b. 51 BREIXIL 82 BRMBIERME ENAEHEHR (TVX)
B6C3F, v 7 2 (M, #5558 93, 46, 38 L) (2315 5 TCA (0, 2.0, 6.67,

I ¥ b E I EPATIRIS (B2 6) & L7z,

14
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20.0 nmol/LL ; 0, 0.3, 1.1, 3.3g/L: 0. 78. 262, 784 mg/kg {A&E/H) ® 51 X
1% 82 W MEKEE BRI TN T, K& G TR DN EmET AR 12 1TR
7,

82 MM T 5 262 mg/kg IKHE/H LI EOEERE TR O AT EE DA B 728
MR HNT=, 7o, 554614 51 D 784 mg/kg KE/HEHRETIE. 25%
DB AFIIEFE N FED LT, OB TITEL<RBD oo T, &G5B4h
% 82 M 784 mg/kg REE/H £ GHETIL, A BRI, AT RRIE K OFF/AE
FEDIAMEE NG EIC LR L, 262 mg/kg IR/ H &G T 6 2 BT K OWF
ARRE S AT B Ui, THUD ORI 2 e ta T 5 & KE 7 DN af s 5k,
ST RN L BRI OIRE TH -T2, (B 30) |

WHO 1%, Zhicki-% NOAEL # 78 mg/kg {A&/H & L7= (# 3) . EPA
1% AT OB 6T B R ORI S 82 #[H > LOAEL % 262 mg/kg A H/H . NOAEL
% 78 mg/kg IKE/H & L= (B 5) |

£12 <TOX51ERXIE 82 AfEHEE BANAMEHEHER

BeHRE i
20.0 nmol/L 25% OB TR
(784 mg/kg fRHE/H) (51 1)
6.67 nmol/L L/ I JIFR DA} B D HEAN, 22 S B K OV e
(262 mg/kg IATE/H) (82 1) FERAEIC A

c. 60:@ERIXIL 104 BRIEHSYE  RNALEHERER (TVR)

B6C3F,~ 72 (Iff) 1238+ 5 TCA ® 60 ¥ k#5308 XX 104 HE (2
r—A) fokEERER (2 RBR) 2T, BEERAEMEE K O Y 72 ) O
AR KD b, BE5Ei, 60 #HE T 0.05. 0.5, 5 g/L (8, 68, 602 mg/kg
KE/H, A&58E50P0) | 104 AP TIX 4.5 g/l (572 mg/kg {KE/H, 58 JL)
}1r0.05, 0.5g/L (6. 58 mg/kg {AH#E/H ., #&%G/E 7208) THDH, FHREGHET
O LIV EMERT LA R 18, 14 1277,

0.5g/L (60&%1*1043) . 4.5g/L (1043#) . 5g/L (60i) &EHET, H
7R N3 A N OB Y T2 0 ORI FE AR OB A - HivTe, ~v A F
Y — DETEDOIERE T HHF UL 2 b A /b CoA BLEEEIGTEDBIIMMA Z B, ~L
F3 T — LS L TS B I TRRIE AR B o T,

60 WM& 5-Tix, AHEILZ, 5 g/L FHRETD 15% CHRRRELL) % FRiIXA
BRI T I2 o e, IFIROMExE I O E &1L, 30 %D 0.5 g/L &“%ﬁ:
X, 0.5, 5g/L&ERETHIINL 7=,

104 BEHEE T, WTNORGRETHIRE, H@ﬁég AT A BT,
JHFFEXT B &I 4.5 g/L & 58 TD A 15, 30, 35 WZH#Ehm L7,

60 R 5 O FFI& T 7 D A7 FEREFE MR 21T /J\%EP ORI M, RIE,
H?%EB@L%%%@%%&ETE&@E%E@L%T&)o7‘:0 /NEEFUE TR S T
FEAEBEFE N 21~93% ., HEE IR/ OBETH 720, &b K< A5k
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ThHY, BAEMELROEEEIIEEGHTAREICEAR L, LhL, ARLEE
FEIIT U S RRIEBIRIZ A Do T, RIERAEMEIT S5 g/L I GHECAHRIC LA L
7273, 0.05, 0.5 g/L B HGREIA EITIKLS  EEREITZ(L Lo 7z, BE5EIX 0.5,
5 g/L F5HED 30 & 45 MOMIZAHAL, 60 B THE »>7c, HEKFMENRAD
NN, BEEEOFZZRBEIN 5 g/L &5 TORI BT,

104 #H[E D 0.5, 4.5 g/L 51 TOIEHFENENTIHRZ DI AL K NEFEFE T 60
G L FRETH - T,

FFlg LIS Tk, 60 50 0.5, 5 g/L &5 CH R 2 EREM: O RS e
DEMED I NI BT,

FE DX, TCA KO ORFEI P BELEMEZ AT & T DO /2N 2 &)
5, TCA DIEAFII=E Y =T 4 v 7 RO TH D & L, BB & OFEREHH
PEAFRZEIZ R LT NOAEL % 6 mg/kg (KH/H & L= (B 31) .

£ 13 IR 60EREMEFEE " ENAEHEHR

51 1k
5 g/L JHFig D 2 RE 58 AL SR M OVEEEEJE oD | 57-
(602 mg/kg AR EH/H)
0.5 g/LL JHNR D et Ko OVFE sof B B OO BN, eSS 8 A P K ONIEE I8 A=

(68 mg/kg (REE/H) LA E | %o R MRESEOEEE D EH. /LI AL CoA
FRALBESRIRPE DB, R DA

0.05 g/L, FFR 0 /NI P D P TR ZE 1 0D 38 A= A S e OV i D |57

(8 mg/kg AHEH/H) DAL

F14 IR 104 BREEESE  EHAOAMEHEHER

B 5-1E 2
0.5 g/LL HEIE 6 AR R S NI 36 AR5 D B -, P12 B AL CoA
(58 mg/kg IRTE/H) LA E | BR{LEESRIGTE OB, FEREFEMEITIRZS O AL Je ONE B FE O
fise 24

d. 1048 (24[) EBHESE  EHLAEHEER (Sv )

F344 7 v b (W, %858 50 IT) (2815 % TCA (0, 0.05, 0.5, 5.0 ¢g/L: 0,
3.6, 32.5, 364 mg/kg RE/H) @ 2 4 (104 E[H) KB GRER THOIT,
O LT wET R AR 15 1T T,

364 mg/kg REH/H & G5H T, AREREERBD ., HIROM EEOWRD (FEXTE
B L) | T T =07 R BREBERIEEO B T AL IR N
V3 M AV CoA BV EEATE D E5. L0 EEE O A NRD b,
g, MU, HEROEREICBMITRD SN hotz, BEHET L LiFI Vs
DBOAZORE TIE, FFIEEEFE T OFELIRED e - 72, 32.5 mglkg 1K
B/ ARG CTIX, T AT U7 2 BB MEREEO AR EEDO WA

16



L 3 O UL x W N

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

27
28
29
30

ERBUONED NN, BEDIX, ZORBIIAERELRLTZ DT
W Lz, T IEEMEREICE-S&, NOAEL % 32.5 mg/kg {K&E/H & Lz
(2R 32)
F7-. EPA |, AEREERD, b fifnsisnsit, 779=-7 32
J FEARBEERIEEO RS . LOAEL % 364 mg/kg /K#E/H. NOAEL % 32.5
mg/kg (KE/H & L= (B 5) |

#&15 Sv b 2ERBEMSE  ENAMHERER
e 5-HE i3
5.0 g/LL WERAD | TEOM s BREOBA, 77 =27 X BB EERTE
(364 mg/kg (RTE/H) | YD EH 7 AEIEREL LSV X R A L CoA FR{LEESRIG D
A AFlaESE O EEE O A

e. 52 EMEEBHESHEHEER (TVX)

B6C3F,~ 7 A ([ft, &+ 5-8f 20 PL) 123517 5 DCA, TCA K OVEEY (DCA :
0.1. 0.5, 2.0 g/L ; TCA: 0.5, 2.0 g/L) @ 52 BRI A$ 53R x0T 7=, TCA
DEFRERETRD ONT-FMET R A2 R 16 1T~ 7,

TCA TIIMFEE (HHIIEARE X ONTFIEE) ORAEMEN, EoREHTHLA
BEIZ EH L T2, DCA & OIRE W B G-BE CTIIATHBIHEE O3 AAEEE 2k L TR
ERZAELTD LD ThHo72 (B 33)

(%]

Vinyl carbamate ®Hi[E[#¢ 5 (3 mg/kg) TA =+ =— h &7 B6C3F, ~ 7
2 (If) 1z, DCA. TCA (0.1, 0.5, 2 g/L: 25, 125, 500 mg/kg (KE/H), &
BUIEIHLESE (20, 50, 100 mg/L) % 2 Al OMEaH Tk 36 MK
5L, ZFre—4—{EROMRLERIC OV TRAT 23R T, AR OH RO
B R OEG MR L 0 EMERMREERR R STz, MIMERZBA 5 X5 7%
FEERIZZRD biahoT (B 34)

Fx16 <X 52 BAREEEHESMEAER
RN it I
2 g/LL PR (A e e OV E) D8 2B B o B3 (9/20 PB) |
—VLd 7= » OITIEEEFE £ H45 0.60 £0.18
0.5 g/L | JFHESE (FFAmAR i e OSFMIAas) O FABEEE O F5F- (11/20 PL) |
— V7= » ORTEEEFE L4845 0.70 £0.16

f. 60 ERIXIL 94 AriEEEHRER (7 D R)
B6C3F, ~ 7 A (H, #5850 VL) (23155 TCA (0, 0.05, 0.5, 5¢g/L: 0,
8. 71. 595 mg/kg KEH/H) @ 60 Hﬁaﬂﬁ’xm&%ﬁﬁﬁxﬁbmto KB GRHETHR
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D LT BT AR 17T 1077,

2 OOFERERGHET, S (i E K OFFRRE) O3 BE 3%k
FECHE~A BN L7z GHRRE 13.3%., 71 mg/kg (KH/ A58 37.9%., 595
mg/kg IR/ H B 55.2%) .

B6C3F,~ v A (50 PT, W 55 ) % F\ 7= 4.5 g/l (583 mg/kg {ARHH/H)
TO 94 HREIOEAE GHRRICBNTYS, HEEOREHEOFER AR
bivle (= 35) .

x 17 <OXR60EMBXIE M ERIEEEERAER

RN it 1
0.5 g/L SRS (JHREAE BRI S OV R E) D384
(71 mg/kg RHE/H) DAL HEE D L5
(60 A [E)
4.5 g/L JERESS T Ae B J OV R R ) D384
(583 mg/kg RTE/H) (94 M) | HED L5F-

(B5%]
RN 55 ER

B6C3F,~ v ZH/EIR (MERE, £%&5-8F 12 L) |2 TCA (£FF 1,000 X% 2,000
nmol) ZMEFENES (8 HEX N 15 HElD 2 B2 CHE) L, &5
Wi 12 A L ARBEGREIZ DUV TIE 20 20 H BIELER LIRS O AR &2 7~

ﬂit%ﬁi))??bhf\—o

W OEGRE TS A E 2RI ASE OEINIA LR o, miE5HEE
K OMEEEGRED 4 ICORE (17%) CTHRME, (KEGHEO 1 IEORE (4%) CTREN
BT, METIHIEG XA IR o7,

7V —Z VAV R ORRE RS & BT D IR O IR A i DNA CHl
Rz A, BEREREOBICBWNT 15 B 5% 0 24, 48 ., 7 AT
8-0x0-2'-deoxyguanosine (8-OHAG) fHIMADHERBEMMA A LIV, o, <
a7 AT e RERZT =K (Malondialdehyde-associated guanine
adducts) O EHEGEEOREIZIS\WNT 15 HilmE 5% 0 24, 48 Rl CAHA LI
723, T HTIIHA LR T,

EHLITT ) —F DNV EREATE A OWE T&JL ~ U 2R IR A
FLRZEUDWEICERE ClInw e fim L, 20T TCA 2k DH?%\%ﬁﬁ
DI LIV T=DiE, FHEMEL &“Erﬁ#ﬁ}%> 8 LN 15 HEnTH 72 &
KOAREERH D E LTS, F7o, TCA L VMR mE -T2 & LT%)\
HAERIH O TR R HICAE C 2 MR L2 L/h & Wi, Z ORI,

TP AME L L TO TCA ODEHIZ/NSWTHAS L LTWE (B
36) .
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S © 0 30 O WNKHEH O OWOOWwW-NO0O Utk WhH O OO0 Otk Wh = O

ENADHKE

TCA 13 B6C3F, ¥ U XIS 25| & 23, TCA IZX D~ v ZfFFEn Atk
FRZBA L T, Bismitt, Mo LE (MO L E K OR e/l o
HIE) DR BRET SN TEY  %REOEF & LT, ~LAd %Y — L5, DNA
DIEA F e, MRFEEGOK T AR S TnD (Z]RB)

TCA 12 LV iFEF STl B6C3F, ~ 7 ADO[FIEE TIX, K-&X O H-ras 7' & b
F oAV = DERNRG— NI E G DR ENRD LRI T G,
TCAIFEFEA == — X —TlIR =4 —ThHod L INTWN5B (B 37),
fthd~ 7 ZADIEN AT T 2078 TH . TCA OFFEE 7 v € — % —{ER 3 #
EIHhTW5 (B 38, 39, 40) ., Bull 5%, TCA IXER: DNA ZH#E4 L7220
e, A =v=— FENTMIaD 7 v — B EET D 2 & BIFRD AT &
LCiebAREMEREWE LTWD (B 14)

TCA 1T > HWHEDOAFHIIIC A~V A Y — 2 A 5 2 29, TCA 2k 5
t N ORFFEN A DOTFHEM KRN TCA O b MK 5L 4% Y — L HEGE
TERZBH LT 572012, B FOPEEEFMEZ OG-t Z A, B B
RS Tl TCA DIERIC L 20V A3 o Y — ABEFEME N o T2, 2D 2 &b
t MR TCA O~IVFF Y — AHEFEK T3 DS 3T - deEAi L
il U TIR< . & MiE TCA OFFREBAAERZZ T 72 0AlEERN H D & ST
5 (ZHA41)

~ U A PPAR o (peroxisome proliferator-activated receptor alpha)
DEE 2R EN L T LTV DI HONT, v 7 X () 1238817 % TCA (0.25, 0.5,
1.0, 2.0 g/L) @ 7 HEHKEGRER CHET Sz, 2 g/l #&58 T/NZEFRLERT
FRE AR 2N SV129 AR~ 7 AT A BHILDH DY, PPAR a D720~ 7 A 2T A B i
2N END | TCA D~ U ANFIEA~DRENL, ~NVAF VY — LA 8T 5
WEOBIIKIF L, PPARaBNMETH D L iz (BR42) . F/-. wIRE
SR TS, TCA WNFEFT 5~ 7 AMIES X PPAR o IKIFOEIFIC L S 2 &
DRI TS (B 43) , L)L, TCAIIY TV A, 7 FOWTHTHA
VAT — WA E T D0, T v N IS IEEEE LV, EPA 1300
TV — LA TCA IZX D~ U AP ADEZE > TNDHE D DT
L TIEZRWVWE LTWD (B 5)

TCA IZ LB~ T AFFRENAMEF L LT, DNA O A F Uik L OREGRAIIIE S N
TW5, TCA X BEE 7 vt —3 a L akBRC, TR RIE X O sE © DNA
AR A TF AR R D Z ERMEINTWD (B 40) , TCA Zfk&xE LTz
B6C3F: ~ 7 A (Mff) TIIFMaOMIa SR EEY, ecmye 70 hA L ad—
DT aT—H —fEIO DNA TR A FIUENERD b= 2 L6 E41%. TCA
X DNA O AEE L, FlicEm &z DNA 5D A F AL 215175 Z L1
FVIEAF b Z Rl EEZ L, ZOEMD TCA OFBAOEFIZERL TV D
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ELTWB (B 44, 45) |

VIED X I, TCAIZ LD~ U ZADFEMN AT DN L EATHO T
%75, EPA [ZBHEE TOFHLTIZ, W OBF MBI S BRSO JRIA &
o TV Lz HET DT TIERNE LTS (ZH5) .

@ RESHEHAER

TCA BEFE DO H CHRERERAE~DORENH DHERBIZRDVRLT N T R

(MRL**+~ 7 2) ZHWTHE S/, MRL**~ 7 X (lﬂﬁ\ %\%Eﬁﬁi 6~8 L, 5
~7 W) 1B S TCA (0. 0.1, 0.9 mg/mL : 0, 27, 205 mg/kg AKHE/H) D 4
RO GREE N Thn T, WTTORGEETHAEZ: CD4*T MidoiEH b
HOITED, AEIKGEMEIT o7, B MlaOIEMEREICIIE (LT o7, 0.9
mg/mL 58T CDYT MmN S DY A AV IL (f X —aAx) -2 ko
HEINMN B BT, T4 I3 BE e 2 b o9, CD4T #ifldd Thl (~ X
—T #iE I ) RO SG~DR Y NiB iz, iz, RIEVEYA R AT
bHA =T zrry DEROEMNA LI, ZiLH ORI B Rk
WERORBHTHD, /2. 0.9 mg/mL EHEETIE CDA*T MO 7R h— 2ADH
BREENRO LN, EEHELIX, 2 b7 —X1%, fEK TOK L~ TCA
OFIFIRETE X, CD4*T AL DTE rifﬁiﬁﬁw?%‘r%{t%ﬁiﬂa@?ﬁ = ZADHREZF]
XiEZ L, Th1 BEORENIG~DFY 25O H 2 E 2B LTNDHE LTS (&
MR 46) .

® AJE - RAESMHHER
a. RAESZHHEER (Sv )

Long-Evans 7 v (M) (2&17%5 TCA (0. 330, 800, 1,200, 1,800 mg/kg

M@/E) OIENR 6~15 H OFRHIRE O£ 5 (B OifE) SBRoirbni, &&k58
WO LT w2 R 18 12T,

800 mg/kg RE/H LA EO# G CREM O REHINIH, 330 mg/kg KE/H
LU B 5T REEM) O 9 e OV g 2 o0 A SR A7) 72880, 800 mg/kg AN E
/EI ui®&ffﬁifﬁwxzﬂﬁ<@tﬁém75> W BT, 330 mgkg A/ B L EOFGEE

JRIBIRE R OMEE DA B 2D, #6AE (RIS DmE %R (0 e K AEE,
EH@'L‘) ) DHEFAEBEOHEMDFRD b, IREZF & LIEKATED 1,200
mg/kg (KH/H L EOREGEETRO bivle, ZiLH D7 — 4 725 TCA L 330 mg/kg
RE/AU ETRAFEEZ T b L END (R 4T)

WHO (X, REBMMEICES X, HEW#EEDO LOAEL % 330 mg/kg A5/
A AL ORI O R ~D IS & R A MO LOAEL % 330 mg/kg
KE/A & L7 (ZH3), EPA & RE it & OV 4 w3 D LOAEL % 330 mg/kg
KE/HE L7 (BE5) .
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x18 v FRESMHER

B HRE BEM REY
1,200 mg/kg {AKE/H LA E IR OB AT

800 mg/kg RE/H LI I REHEINBNGE], R S OV fik
EERN, WSRO HEN

330 mg/kg (RTE/H LA L | AR M OV g & REKLCEROED . K (i
DR (LS PR R, 20 )
DA IS DN

b. HEZMHEHER (Sv )

Sprague-Dawley 7 » b~ (M, #& 5% 19 JT) (ZB1F 2R 6~15 H D TCA (0,
300 mg/kg KHE/H) OIRHFE D& GBI TONTZ, RO LN HHET AR
19 1275,

RENI A B RARE O 2RO b, 1k 21 HORROKEIZ, HE
AR S T3, BB 720 K ORI & 7= 0 O.LETE ORABE A B2 INE
KON Te (BH48)

EPA 1%, Z OMFHIB T 2 REMW) O KR OB IS & UG W ORERA ) 5
l@]%aﬁ&(}%\ééﬂﬁ® LOAEL % 300 mg/kg (AH/H & L7z (& 5) |

F7z, EPA X ERCOMFHIHEW T, IRERAE A~ OB A R 72 3285k ik (WRR
7 v b, #&HE (0, 300 mg/kg KE/H) ) TITV, TCA ORRERAE~DARE R

7RI R oY, IREREREEHAIBUEI I LT BE Tl ol b #fiE LT
W5 (ZH49)

x19 Sv EEFHHER
Py iE BE) LEW
300 mg/kg KT/ H (REORME] | (AERD

c. RAEHZMHER (Svb)

14z L7z Charles Foster 7 v b (M, &8¢ 5-8f 25 L) (ZF1F 5 TCA (0, 1,000,
1,200, 1,400, 1,600, 1,800 mg/kg KE/H) OULHE 6~15 H O5fEl#e 1B 558
BRAMThOA, iR 19 H BIZIRVEIKOINHAT I L ORI e R DS~ B a7,
K RERETRD b L A2 2% 20 IR,

MR 19 H BIZ, 1,000 mg/kg A/ H £ 58 CHEREOHHIEMN, 1,200 mg/kg
(RE/ B UL E OB G-RECIME D 23 A H 7z, 1,000 & TN 1,200 mg/kg (RE/ H £
BREOMTIX, KIE, IRASIEE ORGEZLT ., R EIZ 94T DRk o 7
R b= AN BT, 1,400 mg/kg KE/H LA OB GEEO M TIL, Ak
FARL DT R — AT T T <. A% (cortical parenchyma) PND7R
MERVRH . AR D ZEfa e, BE ORI RN A Bl F#H i, TCA X
1,200 mg/kg (REH/H L EOHE T, MO T R b— 2B Z 0 | #E
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HNTRIR & LN TIRE RO 2 b 72 53, IR o fPishi-Rid TCA OF
PR TH D E LTS (BH]50)
Z O TIZ LOAEL % 1,000 mg/kg (RE/H & H#EE L7z,

x20 Sy FRESMEHAER

FGHE L&Y
1,400 mg/kg IR/ H LA b | AR BRI O R MERIG | ARk oD 22 fa 280 | #5 D 2211
ek

1,200 mg/kg {RE/H LA E | fME &
1,000 mg/kg R/ H L E | ZKEHAE, REIERE OREIEE, RIMEEAP AR O 7 AR k—
> 2O

d RESHHEER (v )

Sprague-Dawley 7 v k () 1235175 TCA (0, 2.73 g/l : 0, 291 mg/kg (&
H/H) Ok 1~22 HOHUKKGRBRZ I Thi-, B =@t e £ 21
2R,

REEM A B R EH NG N FE O S, EFERE L L Cid, WUIR MK OV
DOEGHARAT OO bl (B 51)

WHO 1%, REEEa e O30 LOAEL % 290 mg/kg K&/ H2E Lz (B

1 3) . EPA X, RBAERMELOREMWEIED LOAEL %2 291 mg/kg (K8H/H & L
7= (W 5) |

F21 v FERESMHRAR
B 5-1E BlLENY) IREW)
2.73 g/L R WA e ON i D BKAEL R A7 T D HE N
(291 mg/kg A H/H)

(B%E)

4% 10 H Sprague-Dawley 7 v F2r DERE L 72858 R O pRE K OIS
2.5 TCA O¥2% in vitro TRHl L7=, IBILO#FEIX TCAREE 1 mM Tidi b
N9, 25 mM THALILE, 1mM T, KE~OLTNREE ( DNA KO
WHBT=0 D& LRI EHBEOAETIERWED) RAHohiz (B8 52) . £z,
TCA OIEE 1~5mM T, v 7 ADOEERIIZ, AEZ2HEKRGFNRAE (Mt
ERAE, EBINCRE, IREREE, WHEES R, 'L\HJEJZK?E\) EABARE DN 7 B 4
e EN TS (B 5B3)

TCA OIEF T, FEMIETH S FT (Hydra attenuata) % F\T-38/E
BIEA 7 V) —= VR TIIRD b2 ol (B 54)

2 R (B B1) (21X, 291 mg/kg (AE/H LR STV D,
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TCA ® in vitro f O in vivoig s stk BR ORGSR 2 % 22, 23 1R T (B T),

a. /nvitro

HER

TCA X, Y/vEx 7 (Salmonella typhimurium) @ TA100 £RIZISUTA R
PWERULICHED —2H 50 (B 55) | £ DOMAERORERIZ IV TITZE RN
DR ST HBMER RN LD | IRRRERRBRIIEETH L LEX O
Bo DAY L oNEE VT ZRRZE BRI CIRARENE AL SR OTFE T TV R
JRMEZ R L7y (BHEB6) | i e MRIE U o/ ERE W T ilBR Tl R 2w
FHREITEOHNT (B 57) . CHO Mifux Hwza Ay N7 v&A baET
Hol= (BMB8) . L= -o T, in vitro&fsalElX etk & Hkr S b,

=22 TCA/n vitroBicEERERER

RBR D FEAHE PIE RS EE
(4 F7) REHEME A | REHEE &

JEZ A

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

R 1994 (2 62)

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

(SOS k) (B2 55)
DNA &85k Bacillus subtilis H17 No data — Shirasu et al.
(Rec-assay) rect and M45 rec- 1976 (%[ 63)

1 I 22 IR SR Escherichia coli, B/r No data — Shirasu et al.
try WP2 1976 (& 63)

18 )R 22 R 2 R S.typhimurium — — Waskell 1978
TA100 . TA98 . (B3 64)
TA1537, TA1538,
TA98

I ZERIE LR S.typhimurium TA100. — — Nestmann et
TA1535 al.1980 (&M 65)

1T 92 IR AR S.typhimurium No data — Rapson et al.1980
TA100 (ZH59)

T IR 2R SR S.typhimurium — — Moriya et al. 1983
TA100. TA98 (=1 66)

(YR A S.typhimurium — — DeMarini et
TA100 al.1994 (Z/ 62)

18 ) 22k 2 S.typhimurium + + Giller et al.1997
TA100 (= 55)

T IR 2R SR S.typhimurium — — Kargalioglu 2002
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TA100 . RSJ100 . (2 60)
TA98
18 I 22 IR SR S.typhimurium — — Nelson 2001
TA104 (ZH61)
18 )R 22 R 2 R S.typhimurium — — Shirasu et al.
TA1535, TA1536, 1976 (ZH 63)
TA1537, TA1538
BEAEY
DNA S48 kratlik ~ U AR No data — Chang et al.
Z v Ml - 1992 (M 67)
vt kU »oEEER —
DNA {8575 CHO #fija No data — Plewa et al.
(2 XAy FT7T vtk 2002 (£ 58)
1)
B TERERRER | ~ 7R N E =+ — Harrington-Brock
L5178Y/TK" i et al. 1998 (M
56)
Yo R L SR B PRIEY 3 — — Mackay et al.
ER 1995 (&M 57)
+ oot — Rk e 511 i3
b. in vivoRER
~ 7 AKNT v MFIZEIT 5 DNA S{UIHERER TSR T 2R HE ST
W5 (B 6T, 68, 69) , 1987 FFA1 v R CTEMEINT-~ v ABHHEZ Hv-
IR (ERENEG) RO R (EENERE ERO&ES) OnTih
IZBWTHBEMEERE I TWD (B T70) , —JF. 1995 40 Mackay 5D~
U AEHEAE 2 O 2 R EBR R AE TTE, CEBUE RV B THIEENES L
TERNFERIIEETH -T2 (B B5T) , L7 -> T, TCA O/NNEFHRIEIEIZ DO
TIFEDL L, B R CITBEEEL b OREIIENEE X 65,
# 23 TCA/n vivoBinEHHBRER
AEROFEH (4 ) PIES ENERES EH
DNA HUllbradlR (&) | ~ o ATl + Nelson & Bull 1988
Z v Nl Nelson et al. 1989
(% 68,69)
DNA $HEIWRER (R 1) | ~ o AP, B, + 56 LRk - Chang et al. 1991
7 v Mg (ZH67)
IEERER (IEIEN) ~ U A (MEME) ARG - Mackay et al. 1995
300~1300 mg/kg (ZH57T)
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Bhunya & Behera

N, #&H) 125~500 mg/kg 1987 (&8 70)
NERER (MEIER)
+ Bt — Ak

(3) EbADEE

TCA @ 16.9%~50%RiEIL, BEICOEYEEOE—Y 7 GHEE) 1HES L
L CHRRFEH S TR Y, BEORLEE & SRR R T2 1% 850 U T 2 & 3 #
T %, WEBREMCIE, TCAIC K DREERE L LT, REOEL, YIHORIE
GO a 7 —7 BERBEECH D (B 71, 72) , TCA ZEFHENZOT
FRIFEIZ AW 2 1] C, FERTESR B Z0RLEE & B 2s 2~15 Bkt 72 & s S
nTng (| 73) .

2. EFRREIE 0T

(1) International Agency for Research on Cancer (IARC)

TN—"7 3t MIRT BN AMEICOWTHEETX 20,

TCA X, B N TORDAML RTFEUIA+72TH Y . EBRENW) TIIFED AMED
AELSR SV TWD (BIRT)

(2) Joint Expert Committee on Food Additives (JECFA)
FHmEZ L,

(3) WHO BRHKKEHA FS4Y HIM (—RRUZXEH BER) (BE4)
RUE 3R E (B 3)

TCA X~ U ADNFIRICIEE 2595 Z ENRIITW D, In vitro 78 BFMERR
B N OV e R B B C LI « B EDIRIET DR AR L, in vivo OFRRER TlLYx
BERBRELZHET D Z ERRESN TS, IARC (B 7) X, TCA%Z 7 Lv—7"3

(B M DENANEICONWTHETE W) IZ5HEL TV 5, FHLO BT
5, TCA X, BImEMERBAME Tl S HlrEns,

Z v MZEIT 5 TCA i (trichloroacetate) @ 2 F-RE/KI 535k (& 32) T
DORERD . MIEH O B E SR O BN K O g o 5 BEAR R = B b 2 FefEic L
72 NOAEL 32.5 mg/kg R/ H 23D & | ARESELREL 1,000 (ERZE K O ZE : 100,
AR DA MR L O 2 FEOENY) T ORA TR 72 2 & LN DR
MR T — 2302 & 0 10) Z#EMH LT, TDI % 32.5 pglkg L HHI L7z,

(&%)

TDI % 32.5 pglkg fAE/H & L, & FOKREZ 60kg, 1 HOMUKEZ 2L LIE
L. BBk DELERZ 20% L35 L, TCADHTA FTA ElE 200 pg/L (ks
BE) &705,
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(4) KEIRIEHFRE (US EPA)
Integrated Risk Information System (IRIS) (ZEE6)
EPA IRIS Tix, {bFWEOFMi%Z ., TDI IZAHSY T 50V 77 LU A R—2A
(#¢0 RID) & L TEMIERNDAMDIEHRZREME L TWD, 72, —F T, BB
HEIZONWT, EDBAMEZFHIZOWTOFHRZRZME L, KBTS T T, ROBRERIC
LDV AZIZONTOIFHRAEZRIEL TnD,

@ #¥EORD: EHL

@ HHAM

TCAIZOWTDOE FDOFNAT —Z RN & 1 REOMERE~ 7 ADOIFIZEBIT
LG OBEIMEFICE T DR ONTZFEHLO LN DD Z & T v M TORI AN
DHNRNT & EmEtERBR ORI *E MEDI 72 <, TCA T mZERZE BFHAEMED
BRNEHBLNDZ LD, 7—7 C (B MIXHLTERAMEZ HOE LV
¥'E (possible human carcinogen) ) [ZFHINTW5 (BIR6) |

EPA (2 5) <Tit, F344 7 v MBI 5 2 FEMIFOKE G RER (B2 32) TO
iR D 9 FRA AR A 2Rk IZ ST NOAEL 32.5 mg/kg A8/ H TS &, RiEE
£%2%1,000 (FEZ 10X EAZE 10X 7 — X _X— A RE 10) Zi#H LT, RfD % 0.0325
mg/kg AE/H (GEALFL 0.03 mg/kg KE/H) & L7z,

(5) BEEHEE

ENEICEITHKEEENDRE LOEOFEM (S8, 1)

TCA X, ~7 A CHFIES: &2 5| i 2§23, ZBRFM YL IRELE 72 Y D in vitro
%@ﬁﬁfﬁ@ﬁ&@%i@#%ﬁ&ftfﬁiéﬂfwéommzu%&*mi
Group3 (bt FENAMWE L L THFATE 2V IZHHEINTW5D, £z, Pk 4
ORI Z B2 OFHE T, &m%(m%)%%k IRNMAMEDOBZENEZE[E LT
0.3 mg/L L FOIIEEZEHE L TWAHD, BRAMEZRTHRIZZ v FTIERED L
3 (De Angelo et al., 1997) | ¥ U A TITONTZFERTLAGE LT RNT &
5. TDIVEIZ X AFHIEORENE Y ThH D LB 2 biLl,

D F344 7~ MEEIZERKH 0, 0.05, 0.5, 5.0g/L (0. 3.6, 32.5, 364 mg/kg /day)
?D TCA % 2 M5 L7=fE R, 364 mg/kg/day T, REMMS, AFiEEE (FHxHME

Tlide < HeHiE) OB, MyET 7 =07 2 JEBRERIEE O, 7 At
FERZME/ L 2 b A L CoA MR bEEETEIEDRNN, FFMinEESE D \EAEL N R STz,
g, M, REEROBEEICEMIT R o7, B SN TF IV O AL R
& U CHIE S = B iE OFEIL T 72 0y - T2, 32.5 mg/kg/day T, IjE7 A7
XUBET 2 FEBEERIEME N A BRI L728, AbAWiRGIC L 2 A ERETIX
RV E RIS N, FEEBEEEICE ST, ZOM%E o NOAEL I 32.5

3 De Angelo et al., 1997 (£ 32) (Zi%, [decrease in body weight| &FE# I CT5,
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11
12
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17
18

mg/kg/day Tdh-7- (R 32) .

TDI i%. NOAEL : 32.5mg/kg/day %* (2. # & UF : 1000 (FE IS K OMERZE
®» UF : 100 &, BERAMEORTREM:IZ DWW T : 10) %3 LT 32.5 1 glkg/day &5
E STz,

HEEERMTHDZ L X0, EKIZHRT 2 TDI OFHHRLE LT 20%% i
L. 50kg DIFEDE 31 H 2L OKEVKEZEBET 5 LKETHE, R 7 o rfE
FEOFAmEIL 0.2 mg/L (5162.5ug/L) ERDHND,

%24 WHO %2k % RV 7 mafiito TDIEIZ L5 Y A7 7

R NOAEL LOAEL  FHeFEFHK TDI
(mg/kg {KHE/H) (ng/kg 1K/ H)

WHO/DWG 7 v h® 104 EEE 32.5 1000 32.5

L KGR (S 32) 1007 35) X 10(fE {5

% 3 J(— (28T DIRERBCD ., L 5£) X 10(Z 8 D

WO 15 1 D AT ek BE 18 % 3% RHEMERBR R O 2 Fl

QiR e OHENN ., FTFiig O Jps FAH DB T DI TR

B O ) RSP R KRBV L RO

(2008) Z AP B0

T —Z L)

EPA (2005 7> ho 104 #EEK A E 1000 30 (%
K 5B (B8 32) 10(FE #) X 10({8 £ )
2B B AT gk o g B ) X 10(F — & ~—

HERR T AL ARAE)
USERS 7 v b 104 HEEK  FL 1000 32.5

KGR (B 32)
(CBT D IRERD 1L
T8 D i fik BE e I R
DN, DI A
i FHIPT R

10(FE 72 ) X 10({# &
72) X 10(F& A A D 7]
et

3. BN

YRk 19 FEEAKGERRE (B 74) (28175 TCA OKEKDOB RN (3% 24) 11X,
JEAKIZIBW T It K E O 10% 818 ~40% VL T C 2 fATA H AL 08,
TSN ET N TOKIBEEKEEEME (0.2mg/L) @ 10%LL FTh-o7,

HRIZEBW T, e ME SR E BT D 10%i1E~40%LLF T 105 @EETdH 5
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1 e, ENLSMIT R TOKREREED 10%LL T (5,749/5,854 Hif) Th o7z,
2 F25 JKEK (FK- %K TOREKRE (S8 74)
FEVEMEIT 64 2 BE R R
% 10% | 20% | 30% | 40% | 50% | 60% | 70% | 80% | 90%
7K 10% | i | Eal | B | O | R | Bl | o | B | EiE | 100%
/ PlE | LT | 20% | 30% | 40% | 50% | 60% | 70% | 80% | 90% | 100% | i
JR| KIRAER | M UF | B | BF | R | B | BUR | BUF | BUF | BUF
K 4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 0.201
D 0.020 | 0.040 | 0.060 | 0.080 | 0.100 | 0.120 | 0.140 | 0.160 | 0.180 | 0.200 | (mg/L)
i1l (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) ~
2R 363 361 1 0 1 0 0 0 0 0 0 0
FiK 79 79 0 0 0 0 0 0 0 0 0 0
E 2 LA 15 15 0 0 0 0 0 0 0 0 0 0
x R K 113 113 0 0 0 0 0 0 0 0 0 0
Z Dfh, 156 154 1 0 1 0 0 0 0 0 0 0
AR 5,854 | 5,749 93 10 2 0 0 0 0 0 0 0
e | K 1,033 985 42 6 0 0 0 0 0 0 0 0
i A LI 304 281 18 3 2 0 0 0 0 0 0 0
x HIFK 3,206 | 3,189 16 1 0 0 0 0 0 0 0 0
Z DA, 1,311 | 1,294 17 0 0 0 0 0 0 0 0 0
3 CFak 19 4F EEFRATRE 2L
4
5
6 II. BREFEFLETM
7 TCA IZOWTIiE, b b~DOFEEIZB T, TCA ([ZEMIICRE O RE S N T-RFD T
8 MERREBAMICEET HH AL VD, REOE—1 /7L%J<°$§rﬁa§b\ E~DOEAR
9 JEICHWDE, ABEAEL, EREAELDZENDDZ ERRESINLTND
10 FEREN)~ DRI BV TUE, AL MEMIREICBIT £ S F‘E’JH”” SRR
11 Thod, HEEMNAOATH - FEAFMHERBRITEM SN TRV HEMWIZZ RN 5
12 NHOHBETHWEFERAOND, £z, FEBAMEICE L TiEL, B6C3F, v 7 R ITHIT
13 AEUKEGERER T, HESZOBMMARD Hivlz, UL, 7 v MIEBIT D 2 FHIRk
14  BEHGFEERTIE, WESEOHEMIED biveiro7z, TARC IL, B NORBNAT —F N
15 W2 & 1 REOHERE~ T 2 DIFIT I 1T 2 MG OHEAIME B 5 R & L7 GiEL o
16 A THY., 7 v FTORENAMENTE &'J%W‘ocb\ e, TCAZ 7 Vv—73 (B RZ
17 T DRBAMEIZONTHFETE 2 ITHELTW5,
18 BREIEIZ DWW T, in vitro i B i[ﬁx M CfIWr X 7=, F£72. In vivo iR Tldzh
19 BGRBR TR - GPEOFK T DFERDME STV DH 25, 1995 FEORERFE R (f2iE)
20 DIEH VDL VEHEENREWEE 2 LIV, in vitro i RBERIZF VT DNA & DB E>73>7‘£}7T
21  ISMHEPREINTWRNWZ EE2E X EDE D & TCA P Einmtt 2 A 3 5 rlRerE I3
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HTRERNEEZBNLD,

UbDZ L5, TCA DV A7 FHIICIHEWTIE, FERNAFEICET HME— B
B (TDD) Z%ET 5 &MY ThD sy,

KREOKEEGEERBRICBWN T, HbEVWHE TR ONTZEEIL, 7y MIB
75 10 HEEAKKEGREBR TR ONAREORCD ., MiEEE & R AE ORH~ —
B —DEAC S O TN HTFF AMEDORATH D | LOAEL 2% 3.8 mg/kg KE/H CTh -
Too LU S ZORBRITHE —~HEORBR TH W ARKCBEBNRHTHD Z &
ﬁ%ﬁkﬁfiﬂ’)ﬂt@?ﬂié’J@T X DFLEN 2N EnD, TDI O EDIRMLE 3%

T Y TIL AU Sy U7,

Yk RO E TR DN BT, v~V RIZEBIT 5 104 HEHKE SRR TR L
7= FE Rk oD R 38 A A N QNI 38 AR 25 D B 73v 2 b A L CoA B EE BTG ME D1
TN FIRZE DR B E R OVEERE O EH Th Y . LOAEL 2’ 58 mg/kg {AH/H . NOAEL
2N 6 mg/kg KH/H T o7, =D NOAEL (2 AW T, RiEFHR%L 1,000 (FE2£ 10,
EAZE 10, A5 - BAEFMERBRICET 27— 2 K& R OFEBANED ATHEMEIZ DUV T
10) Zi#HA LT, TCA ® TDI % 6 png/kg (AHE/H & &%E L7z,

TDI 6 pg/kg R/ H

(TDI FEFR ML) 104 R K e 5505
(BN FE) <2

(D) 104 ¥

(Bt 5-H71%) oK 5-

(NOAEL BERILATR)  FEFFIE AR K O e B Ed D L&A iF v
2 R AV CoA BRAUBEFRTRME DN, FERIFEMENT
TR DFEABE K N EEE D LF-

(NOAEL) 6 mg/kg IKE/H
(e S22 550 1,000 (FEZ= : 10, fE{AZE : 10, A5H - /L
PERBRICBE T 2 7 — # RJIE L OFEN AMED FTHE
M2 10)
(5%E)

G FHEED 40% TH HHEIE 0.08 mg/L D/KZKE50kg D AN 1 HH7-0 2 L&
AKLUTEGAE. 1 BH7ZVIKE 1 kg OFREIL, 32 ngkg (AE/BEEZXHNLD, ZD
B, TDI 6 ug/kg IKE/HDKI 257D 1 Th 5,
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F 26 BEERICZHITSH NOAEL &

% | BintE - PR T RiRA v b NOAEL LOAEL ik
o - o (mg/kg (mg/kg
T A (KE/H) | PREH)
P - By
Bk
|~ v % |10 B M| FEEEERORN, 7 1k 500[W] i~ o> 7 2
“ | B6CSF: | MR O | WIERMZE L T b AL (W)
8 RO | #&5 CoA ML BEFZIGME D L5
7 » b (500)
F344
16
i | <= 11 H [# | MERET 8 S48 (100), FHE 100[E]
b | B6C3F, | uliE 1 | FHAE(RE(L00Y) . HE2507))
HERE 5 BhH R
B 3 —
VoA A
%)
| <= 14 A M| FFEEEN, vty — 250[E] BT Ok &
¢ | B6C3F: | fok#h | AHghEFaiE o EF(250-) BE E il 2~ &
1% 6 H(E)
# <z 14 B | fEErEmIca B FRE &S | 75[W,El | 250(E] FA 1 K
d | BeCsF, | grk#s | m(250) BE 5 16 7 & B
HE 12 HH(E)
IS 3 U 10 | fFE &N, ~LA ¥+ V— | 25[W,E] | 125[E] F B 1 Ok B
o. | B6C3F:1 | MK | AHEFRIEIED EF(1257) BEE B 2 b H
1 6 5 H(E)
L IS 10, 20, | fRHEE, Mg, MR | 312[W]
£ Sprague | 30 H B | & % OURERALAR LM A T
Dawley | fok#h. | o272 1L(312)
1% 6
o5k 52 H R | M ey Ao, 2 100
& | Sprague- | OFGE | N7 BEKR NI L AT H—)b
Dawley O, FRIMEREL, SFEIIR I
1% 6 R, FERIMER~E 7 1

v, ERRIER~E S B B
VIR, ~EZoEr K]
~v h7 Uy MEHE, i)
W DI (100)
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[T 10 i | REOWD, MiBHEE &L 05 3.8[W,E] | &Ik &
b | Wistar | fkiES | AdeRE~— 5 — 0L BE G2 i & 5
1 5~6 (ans@gTe Kalrh— H(E)
Yo bH, 7Y a—r ik
oM F R 7' K&
Nz 257 a—/EDOIKT)
Je O 7 v 2 F F AE DT
1(3.8)
LN 90 [ [ | AKEEImH], PROKESE | 36.5[W,E] | 355[El
L | Sprague- | Hokikl | R, FFIL OB 4
Dawley XTEBEBOWRIN, FARIREK,
HE 10 [Flg~D 7V 22— 77 R,
vty vy —a B AL
&Moo - 5(355)
8 |~z 37 3 [ | FNER o K OVFE f B B
a. | B6C3F: | flUKEEE | N, FEESASE oM (5
M 11~ BETIEA) (309)
35, M : | 52 @ [ | TR Hax K OVFHE %} &1
10 oK | 0, O E R, 7Y =
— 7 L EFE(329), Ml
kb K OVFEof B BB N, 58
ABEE ORI (FE TR
V) (164°)
B’ | v 51 X IE | NPl E RN, 258N | 78[W,E] 262[E]
b. | B6C3F: | 82 i M | M A 5 f OVITHE R 23 7
193,46, | Bk L | 12 E5(2627)
38 DRt
& | v 60 W ] | ARk o> 28 i s AR B e OVEE | 6[A]
c. | B6C3F: | kG | fEE O E5-(602), JIFhOH
1% 50, 58, K OFR%S B B O BEN, FEE
72 OFE FEAEBE T R OV 05 8 A B 2

O 5 AR EEE O HES
O LS JF I FA L CoA
FRfLRERTEME OB, KA
DIEME(68-), Tl D /NEH L
P e 28 1 0D % ZE B B R O
FEE D LH(87)
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104 B[ | 5 AL A K OV 5 36 A=
ok G | ko EF L FoOLI hav
CoA F(bEERTEMEDHN,
FEVEFEME 99 25 D 38 AR A
J OVEFEE D H(58-)
% | 7w b 2 ERIER | KEORD . FFiROM EE | 32.5[AE] | 364[E] AEIZEER
d. | F344 KB OWA, TI=-T Kk H(E)
i 50 R RERTEIED LR o7 v
it L 3 k1L CoA Bk
FESRIEPED B s
DEEE D _F(364)
ATy b BEHR 6~ | BLEhY : S OV ik o 330[A,W, | IRIS(1994)
a. | Long-Ev |15 H 58 | I El RfD & F=5kBx,
ans HilRE O | VEh - RE & OYR R O BEVEE L
5. D EREE (IO R (D W4 EME O
EHRRKIAE, ML) ) D LOAEL % [A
S AR O HE N1 (330-) C(E)
A | vk IR 6~ | BBV (R EE o B0 # 300[E] By HEME L
b. | Sprague- | 15 H & | (300) ¥ E o
Dawley | #il#& 0 # | VB « (KEH(300) LOAEL % [A
19 5 C(E)
ATy b UTHR 6~ | MNP ARk O R M Bk 1,000
c. | Charles | 15 H & | MR jazst:, Bz
Foster il O # | I E(1,4007), AN E &)
5. (1,200-), 7KEESE, MRAE I
DREELETE . KB AR
JWOT R = 20N
(1,000-)
A | vk MR 1~ | BlEW . (REHINH] 290[W] AREEEER
d. | Sprague- | 22 H x| VEEM : WU K OV O #R 291[E] H L EER A 5
Dawley | K5 HHAR AT D HEIN(290) Pz N R AV
FEAM & AT
72V ME)

o SRR AR, 18 ABMERRE O AMERRER, R RS - AR

[A]: %%, [W]: WHO, [E]: USEPA, [F]: EPA/IRIS, R : i LZ2ZER
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1 EAFEE: KEREO RLE LIZRT 2MaEE Sk 15 4 4 A, BEAREE®HS ., AR
BRBKIER S, KEEHHEMEES 2003

2  WHO:World Health Organization. Air Quality Guidelines for Europe, Second
edition.2000

3 WHO:World Health Organization. Trichloroacetic acid in Drinking-water. Background
document for development of WHO Guidelines for Drinking-water Quality.
WHO/SDE/WSH/03.04/120. 2004

4 WHO:World Health Organization. Guidelines for Drinking Water Quality, Third
edition incorporating the first and second addenda. Vol.1, 2008

5 US EPA (Environmental Protection Agency). Drinking Water Addendum to the
Criteria Document for Trichloroacetic Acid. U.S. Environmental Protection Agency
Office of Water (4304T), Health and Ecological Criteria Division Washington, DC
20460 www.epa.gov/safewater/, EPA Document Number: 822-R-05-010 Date:
November, 2005

6 US EPA (Environmental Protection Agency):Integrated Risk Information System
(IRIS).Trichloroacetic acid (CASRN 76-03-9), Reference dose for chronic oral exposure
(RfD), Last revised - 01/01/1994, Carcinogenicity assessment for lifetime exposure,
Last revised - 03/01/1996.Available online at http:/www.epa.gov/iris/subst/0655.htm
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on the Evaluation of Carcinogenic Risks to Humans Volume 84).

8 Schultz IR, Merdink JL, Gonzalez-Leon A, Bull RJ: Comparative Toxicokinetics of
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