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BB OB ELESOE IR DLW E L LT, MU 7 ol (TCA) ORbh
RSB R T A A21T > 72,

A O T R AR T, AR uit%ﬁ (oA, Tv ) | dakEERR (=
TA, Tw ) BHEEERBREORENAERR (v A Ty b)) | A - EER
W (Zv ) | BEEERBREONRETH D,

RN ATMEICBE L TIE, 7 v PO~ U XA THHIEIER S 5 IR EEseE 3
HrHNDHIRE . FF~DOEENRD STV D

BB LTI, ~ U RITB T 2B OBk G35 T, HIEE O HEE
HILTW5,

BARFMEICE LT, TCA NEBEEMEZA T 5 HEMiImd TIRWEE X BN 5,

VLbEDZ Lns . TCA X, FEFD AT F%ﬁ“%bfﬁﬁﬁ HiEEE (TDI) & RN A
PEICE 5 TDI 5% ET 25 Z L @ Tdh 5 &l &z,

FERMBAFHEICBE L Cld, =7 A2 5 104 B FEKEE 558058 C A b L7 IF 42 %
RO AEEED EANG . F/hvwEtEE (LOAEL) 28 6 mg/kg (K8H/H ThH - 7=,
RHEFELRE 1,000 (FiZE 10, A7 10, PPARa 7 2 =A [ & L COHELI/N O AHE
P K O LOAEL Offf 10) Z@ M LT, TDI X 6 ng/kg (AE/H & 727,

FRNAMEICE L T, =7 A2 T 5 104 B EHOK 55808k T A 5 7= g o i
TEABEPE N OIS A E S D LRG| MR (NOAEL) 1% 6 mg/kg (RE/H TH
. AEFEARE 1,000 (FEZE 10, B2 10, Z23 A 10) 2@ A LT, TDI iX 6 ug/kg
KE/A L 7p o7,

LI b, TCA OIEMBATmMEETEIE L L7256 O TDI, BB AMEZEE L LI2GE 0
TDI 28T b 6 pglke RTE/H & EH &7 = L5, TCA © TDI % 6 pglke KT/
HERRTE LT,
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1) .

. —fg4%
NVRZA=R=1 (173

R =24

TUPAC

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

. AFR

C2HCI302 / CC1s3COOH

. HTE

163.4

. BER

Cl

Cl—C—COz:H

Cl

. EAEFHMER

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 (FEX7ZRKEE (225=1) ) :5.6
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8. WMITIRHIZE
(1) ZSOHRHESE
REHMEE (mg/L) : 0.2

(2) FENEFOKEEEB/XIEHA LS4 U1E
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 R4 (B 2) 2L

I ZEEITHRIMROBE

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

1. SHICEAT HHZEMAR
(1) ARNENEE
@ BRI
TCAIXZ v FTIHEILENLD (2 8) | B N CIIRE L ORI DM ;5 TR
HIZRIN D (ZR9)

@ o

OB TR I TCA OIMESATICESL &, 2F OME~DA L T\ 25
AIREMEDN B 5, FEREA~ D AT X RMEAFE N A B, 14C AE#k TCA O T v h~Df
ARG Tld, BT 5% R0 3 R, migE, B, IFEolEic S
%o LorL, #&5% 24 FFf] CIIHFEO BEHEMEXMAEE DO Z L E & 7e 572,
S OPEHGRE N IMBEIC LR TIRNZ E 2 KB LTV D EHEl S D, ok
HEHEMEIZHR R L~UzhH 0 | B TR/ Th -7 (ZH10) .

Z b A~OFRO K OFIRN L 5-TlE, TCA 1XIfLlfE % o 7 B L hvip © OFEIE THs
BTHZENHLNTHY . MG ~D TCA OSBRI 2 HE R EEH
REHegising (B9, 10, 11) , MAFFFTORMSESLERIT 0.53 TH V| Mg/
R 0.76 25835 &, MIRICHOAiT 25 TCA DIFE A EIX, ik~ DEGAS
DRI SN Z LR Ensd (B8 , mnvitrolZ LD~ A, v bk E
FToO TCA OMBFEEEEORFNZ L D &, v FToOMEREAMIE. ~ 7 ADKRK
24 2. T F D 25ETHY Ty F TOMBFESMEIZ~T 2D 10 f52& LTV 5,
in vitro DRRFTCIEH D, MRS S TEDOE VN, TCA 23~ 7 A THEEZFH% L.
Ty N THEBELZVWERRO—DLHRZINS (2R 12) . & FOfEfkIC T 5 TCA
A% FERET AIREHIR VS, HEREECIAK 7 07—t RO OERE S
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7B, MR OYRFIC TCA NALNDZ NG, ZNULEZZME O L L
TEREFHIZHGH L TWAZ 2B LTS (B 5)

? HKH

TCA IR G i3 &1, tip b ED TCA NiFlET cR#E s 5, 14C =
itk TCA (20 X1 100 mg/kg fAH) %7 v MO~ R ROBGTDH &, ik
RE TV FRIIAEE, v avE. Y o—fiE. Yy oafiiie (DCA) OERMN
WO B, FHHIX, TCA BNEITHN N a7 bz kv DCAICRESND & LT

(BW13) . S512. DCA =Tl a2 AbIic L0 7 o o fRIC /2 Y | ik
BNCT AT 7Y a— gl R 5 RERE P IREZEI N TS (B 14) . L, it
DOWFFEE HiE, Lot DCA ~OREH BRI E STV D RREER B 5 &
LTW% (M 15) , UWCHE# TCA O 7 v b ~DOFARNE G2 T 5, mE, JR,
AT R — bOE#RKKR 7 o~ s 757 ¢ (HPLC) A Tid, Y= Ulk, 7
UAFYEE, 7V a—fg, DCAITWInbRESNT, 7y b TIETCA 2 H
F OB EIN2NWZ ERRIEBI LT (BR10)

Ez bbb TCA DR A XIS (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 ORFHHEE (=M 14, 15)
TCA: U 7 wafiEli® DCA : 27 o ulifliE MCA : 7 & ol

@ et

BEMED /20— M, JREI LTS (B S8, 10, 11) , “CHEFH 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 T —Z 137202, Rtk FTH TCA HitoE
N —FThHb, B FTOT—ZFRONTWNDEHDOD, b MEEE L —
EOHEICEGET AAEEEZRIBEL TS, T horzanF Ly (R#fEhT
TCA 272 %) 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 Z AN, '—
SV D TCA D 30 43 R R FEDS AR EBRBE THRE SN TV (BHR9),

(2) EBRIME~DEE

O SHUEHHR

TCA ®F v RO~ T RTHEIT 05 BsEE (LDso) 1L, £HE4 3,320
mg/kg RE LN 4,970 mg/kg (KETH 5, &G INTBHWIL, BHHIERE X EE
MEIRAEICRE Y . 36 IRFLANICIE, SERICEIE T 20 BHEREED £ FICE LD &
LM Tholz (BR1T) o

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 REFRHIEE OB GRER N TTh T, B 5
eI AR 1ITRT,

WMEWRE L & JFEEE N O 7 AL IR SV I R A L CoA Bl
EHEO EANRBO N (BH18)

WHO 1%, ZoRBRIZE T DT 252806, LOAEL 27 v O~
7 AL HIZ 500 mglkg (AH/H & L7z (BR3)

&1 YOARVI v 10 BEBRSMSEEGER

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 BHEEZMEEMEHER (YD X)

B6C3F; ~ 7 A (M, &4%58E 5 P8) (28175 TCA (0. 100, 250, 500,
1,000 mg/kg IKE/H, &L . 22— A A V) @ 11 HIEFRHIRE O B5-RERB3TTH
Nz, {FREGEHTRO LN mEAT A2 #E 2177,

R ERECHFHRMICA B2 FEERINN A S =08 AEKREMEII 0o 72,
FARARAEYEO TS A, HElE 100 mg/kg IR/ H LA, X 250 mg/kg A/
HUL ETH LN (B 19) |

EPA %, fFE &80, FRHIREEsE2> & LOAEL % 100 mg/kg AH/H & L7z (B
M5
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x2 3OR 11 HEERMESEHAER

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. 4ABEEAESHEHR (YHUX)

B6C3F,~ 7 X (M, &#&5H#6UL) 123175 TCA (0, 250 mg/kg AH/H)
D 14 HREKEGHERD T, ;?3&5 HivlcmtEp A% 3 12T,

250 mg/kg RE/HEET, HFEERM, ~VLAF Y — AHHOFRED EH-N
bivz (W 20)

EPA X, Z 0% 5 LOAEL % 250 mg/kg (A#E/H & L= (2R 5) |

&3 YOR A BHEERMESEHAR

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

d. 14 BMBEAMSHEHRE (YO X)

B6C3F,~ 7 A (M, #5812 8) (28155 TCA (0, 0.3, 1.0, 2.0 g/L:
0 75. 250, 500 mg/kg {KE/H) @ 14 H F‘ﬁﬁbk&fhft%ﬁbﬁzbmto K 5EE

SO bV AR 4 1R,

H?ﬁ;@ﬁﬁiﬁ‘zﬁé@t%ﬂw 0.3 g/L UL EOEGHETRD B, 1.0 g/L UL EDO#
HEECIIHFICER CTh- 7= (B 21)

INHOEEICHES%, WHO 1Z. NOAEL # 75 mg/kg (AH/H & L= (B
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 XiT 10 BRI GHRER T, ATIET
DAL DNA DG S 417z, S G TR b HmIEFT LA &R 5, 6 127
‘é—o

SHMTIX, HERZT —oOERERGEETHML, 70U VRO 12 fi/KEEL

10
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BN L TWe, 10 B Tid, = oD ERERGHE T ONFIROM T & OFExH#H &
DN, > T A IEESZ ML 2 b A )L CoA BRALEEETRIED H B 7172 E5-
Z U RO 12 fKELOBEIN, ~VAF T Y — ABEFEIRREE O FRBSED B
= (M 22) .

WHO |Z. 216 DRFETOREIZ -3 % NOAEL % 25 mg/kg AH/H & L7-
(M 3) . EPA IZFEEOHIN L AL A F S Y — ABEEEOHE N5 . LOAEL
% 125 mg/kg {AF/H . NOAEL % 25 mg/kg {A#/H & L= (B 5)

£5 VR IBMHERMEFEHER

51 1k
0.5 g/LL JFEEIIN, 77V o 12 (KEEbEN
(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 BHEIEEMEMHHE (v )

Sprague-Dawley (SD) 7 v ~ (., 6 /L) (23T 5 TCA @ 5 g/L () 312 mg/kg
%Em)@1o20305%%K&5ﬁ%#ﬁbhto;@%ht PR L2 3%

TR,

5 g/L # T TCA IZEK T HIRE, lfasEE, AT FAIMA & OYE B =005
TICBIT H2EITRO bieroTz (B 23)

WHO 1%, Z ORI FH 1T 5 NOAEL # 312 mg/kg (K&E/H & L7z (B 3) .

#z7 5w k10, 20, 30 HEEE M SRR
B 5-8E 1k
5 g/L (RE, Mes B R, SR 7RO A K O B BRI
(#9 312 mg/kg (K &E/H) BIFoERL

g. D2HMEAMEIMRE (Sv k)
SD 7 v bk (Hf, 68 (Zk1F75 TCA (B¥EAImM & 2,000 ppm : 100 mg/kg {&
Hw/H) @ 52 HEREAORGRBNITON, MREELE OFEES e S e, #

11
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D O A E 8 IR,

100 mg/kg AE/H&ESG CTHEE A A~—h—ThHrMHPE IV LVE LV DOHE
RN, 2T E R RNa VAT a— VO RHR LI, 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)

x£8 Zv k5 HEERMESEHAR

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 HEAFOKEGRBEA T TONT, B bnicmEii e E 9
IZRT,

HEOWA, MIEHEE X NRAKEORH~— I —DZt (27T e Fa
Tl —BEEO LR 7V a=F B HoEMm, IRV 708D FEkRa L 27
2 —/UEDKT) K& 7NV Z F A AEOWRD BB Hivlz, O EH &,
1L 375 7 O i O B SR TE M K OVFIR D 7 v 2 F 4 A EAGITRD S o 7=
(B0 25) . JREAIRE AL 2 5 72O OB IR FREDORER 7' 1 b 22—
VRO THEM S AL, TR T, ADNEFODHEDOITHIESE, /NERIEOTER,
JFRAEAE R, BTk, RS B oZE M, BEREOHEL, MladEso i, A
— UFEILRIEDNE, SRERIKDIER « ZEla 25807 (B 26) |

WHO KO EPA (X, 216 0B H-S&, LOAEL % 3.8 mg/kg {KHE/H &
L7z (BH 3, 5) .

£9 JvbhI10AMESESHRER
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
KOa b A7 e —/UEDIKT) KO 7 VETF A AEOJED

i. OHMEMBEEMUEEHER (Sv )

SD 7 v b (M, #2558 10L) (238175 TCA (0. 0.05, 0.5, 5.0 g/L: 0,
4.1, 36.5, 355 mg/kg (KH/H) @ 90 HMIFKE SRR T, b
BT LA R 10 177,

12
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355 mg/kg RH/H & 5-HE T, REIEINIH], Mg EE OB . ik Ot
ENROFXTE RO, FFMRER, Fig~D 7 ) a—7 6, vty
V— b B ERALIEYED ERBERO SN (B 2T)

WHO 1, Z 0ikBriZE 1T 5 NOAEL % 36.5 mg/kg (A&E/H & L= (R 3) .

&10 Sv +90 BEERMESMHHR

51 1k
5.0 g/L IREHEING], MR Ok SO Pl OV g > FH %} 8
(355 mg/kg IARE/H) Bogn, IR, fFlg~027 U a—7 R/, v s
XV — A BERLIETED E5
0.5 g/LL BIEAT R L
(36.5 mg/kg RE/H)LLF

Q BHUEUHHBRRUENAMHER

a. J7THEMXIE52 BREEMHSEE ENAMHEHR (TDXR)

B6C3F,~ 7 A (£Pe5RE : M 11~35 P, W 10 IT) (233175 TCA (I ; 0,
1.0, 2.0 g/L : 0, 164, 329 mg/kg KE/H1, Hf ; 0. 2.0 g/L : 0, 329 mg/kg (&
#F/A) O 52 WEREIMUKEERBEN ThONZ, £7o, M~ 2 (11 K) 815
TCA (2.0 g/L : 309 mg/kg {AH/H) @ 37 BEHKFEGREBRNTTHONT-, &&%5
HTROOLNTEHEFTALZR 11, 121277,

37 W TIX, HED 2.0 g/L % 58 TH E 72 s Dt S OFE % 8 & O ¥ NS A
STz, FIEE (A RRAE K OSFHAE2S A) O3 ABEE X4 0/11 P, 3/11 PT
Thol-,

52 WM TIX. AR 2Tk K OV %t 8 8 O H A HE O 1t % G- KL UMD
2.0 g/lL T HHTH O, HEHETHFIBOBE XM, 7V a—F7 U EfERA LT,
F 7o, HEONNES (HARRIRIE L OFla2 ) OFRAEREIX, ZhZ1 1.0 g/L
BECT2/11 P8, 2/11 P8, 2.0 g/L #£ T 1/24 L, 4/24 JlETH 7=, MO GHETIX
WG RS OBINIZED S otz (BIR28) |

£ 11 IR ITEFEEEEE A ENAEHFEHR

51 1k
2.0 g/LL R O sk K OVFE s B &N, RS 5 A o8N (B E
(309 mg/kg AE/H) TliEew)
1.0 g/LL AT R L
(164 mg/kg IRE/H)

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

13
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F12 IR EMEMESE A RAAMHEHR

B it | i
2.0 g/L RFIR DAt e ORI BRI, PO EoR, 27 Y =2 —%
(329 mg/kg {KH/H) L
1.0 g/L FFIR DAt B OSKE T BEHEIN, JEES | RMERT R L
(164 mg/kg {RHE/H) FABE DO (FETIEZRW)

b. 52 EMIEMHSMHRAR (TIX)

B6C3F:~ 7 A ([, #5520 VL) (28517 5 DCA, TCA X ONEAY (DCA :
0.1. 0.5, 2.0g/L; TCA : 0.5, 2.0 g/LL) ® 52 k&K 5REBRI T, TCA
DR BGRETRD bz m eI A2 % 13 1R,

TCA TIINFHEE (IFMEARIE R OFIaA ) OFAEBENR, EORGHETDH
AEIZ LA LTV, DCA & DIREWIG-EE TIIATMIRA A DI AP LT
FIWERZA T DL D Thotlz (229

£ 13 <R 52 EMEEEEHER
B bR i3
2 g/LL FEREIEs (AR AR AR K SR 23 A) D3 AEBEE O _E5-(9/20 [T) |
— VLY 72 O OIFIEEE 5 A 845 0.60 £0.18
0.5 g/l | IFIEE (AT RIE L OFMAR2s A) OFAEBE D EA- (11/20
e .
—VE72 ) OITEEFE A E%L 0.70 +0.16

(5%&)

Vinyl carbamate OH[A# 5 (3 mgkg) TA =Y =— k&N B6C3F,~ v
A (#E) (2. DCA, TCA (0.1, 0.5, 2 g/L: 25, 125, 500 mg/kg (K&E/H), &
DV RS (20, 50, 100 mg/L) % 2 Al DG Theok 36 HFAR
K#E L, Foe—2—EROMAEERICOWNTHRFT 2B T, AR OHE
ORLAH L OGN L 0 G BAER N A D= n, #HIMERZEB 25 X
O IR EAERIZRD b o= (B 30) .

c. L1 EMXIZ 82 EREEMEEM HNAMHEHR (THX)

B6C3F; ~ 7 A (iff, &% 5-4F 93, 46, 38 L) (23515 TCA (0, 2.0, 6.67,
20.0 nmol/LL ; 0, 0.3, 1.1, 3.3g/L: 0. 78, 262, 784 mg/kg {AH&H/H) 51 X
1% 82 BRI HARER TN T, FIEGHETRO bNICEET A E R 14, 15
2

82 AN T 5B 262 mg/kg (KE/H UL EORGEE CTHIEO A BEEOA B/
IMAFEH Htz, £7-. HE5BEH 51D 784 mglkg A/ H G TIE. 25%
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DOE AT A DFEO L=y, O TIZE<RO ooz, 5
A% 82 D 784 mglkg IR/ H B GRETIE, ZREATMAREE, FHHIAEARIE & OFHE
B8 Ao DI ARERE DA BN L5 U, 262 mglkg AR H/ B #5-8ET & 28 FLTHI 0 B K
ORI A DA RBIC LR LTz, TN OREEN 2 Ytad 5 &, Koot
FEME, TR LR OIRA TH -T2 (B2 31)
WHO %, Zhick-—-S% NOAEL % 78 mg/kg {A&E/H & L7z (M 3) , EPA
1 Z IO EE OB 82 i LOAEL % 262 mg/kg {AKH/H . NOAEL
% 78 mglkg (KE/A & L7z (BH5)

F 14 IOR5 EREHESE A RAAMGHEHR

B 5HE i3
20.0 nmol/L 25% O EMWIZ TR A
(784 mg/kg IR H/H)
6.67 nmol/L IR R L
(262 mg/kg REH/H)LLT

R 15 TOR2EMEMESE A RAAMHEHR

BeHHE i3
6.67 nmol/L L) I JHF gD AR B B D AN, 28 ELIH R B A OV
(262 mg/kg IR HE/H) MADBHEIZ E5
2.0 nmol/LL TR L
(78 mg/kg AT/ H)

d. 60:EEXIE 94 EREEMHEHRER (THX)

B6C3F, ~ 7 A (ff. #5850 L) (23155 TCA (0. 0.05, 0.5, 5g/L: 0,
8. 71, 595 mg/kg KE/H) @ 60 WREIFKEGHAER A TTOI I, K& GHE TR
DO EMEIT R AR 16, 17T 12387,

TOOERERGRT, P (TS L ONHAES A) O3S ABEEE 3 %F
PRERICEE NG BTN U7z GoFHREE 13.3%. 71 mg/kg (RE/ H £ 5-8f 37.9%. 595
mg/kg IR/ HRE 55.2%) .

B6C3F;~ 7 X (#t 50 V., M 55 VL) % 7= 4.5 g/l (583 mg/kg {RE/H)
TO 94 BEE ORI N TS, RGO AEEOH B/ LN
Hivle (2R 32) .
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& 16 <R 60 ARSI

B 5HE 1
0.5 g/LL FFAESES  (FRRIAARIE & OVFRAE S ) D%
(71 mg/kg fRHE/H) LA L HEHEED L5
0.05 g/LL IR L
(8 mg/kg {ARTE/H)

& 1T TR Y4 BARIEMEMEHER

R Jid
4.5 g/L IS (A NRIE K OWFHIRE S A) D3
(583 mg/kg K EH/H) EHEED LR

e. w@ﬁxwumtﬁﬁﬁiﬁ/%ﬁ&ﬁﬁ HER (YOR)

B6C3F,~ 7 % (Iff) 125 TCA @ 60 M E/k# 5 38r X% 104 @Mk
%5%&(2%&)ﬁﬁbh\@ﬁ%iﬁ&&@@%ét@@@ﬁ%iﬁ@*@
bz, 5T, 60K TIX0.05. 0.5, 5 g/L (8, 68, 602 mg/kg {AH/H .
K GREB0P0) | 104 #HETIX 4.5 g/l (572 mg/kg (AE/H, 58 PL) } 11 0.05,
0.5g/L (6, 58 mg/kg {AfH/H ., K& GHET2IL) ThbdH, FHREHETRD LN
BT LA 18, 19 1R,

0.5g/L (60 M&TN1043H) . 4.5¢g/L (1043#) | 5g/L (60#) #HHEET, AT
WD R I 8 AR M B M MBS 72V DG 38 AR DA BRI B Tz, ~vF
XY — DB OIIECH D v T ALIERS TV I R AV CoA MRfbER
TEMED BN I 51, ~ L A3 3 — LS & A58 I IR AR BAYE N B - T,
m#&ﬁ%k%z%ﬂéﬁwﬁﬁ@%@%éﬁfmiﬁ# 0.05 g/L (104 3#) .
0.5g/L (10438) . 5g/L (60 #) BHERETHREIZRD bz,

60 FM G Cix, REIL, 5 g/L BGRETD 15%W GHREEEL) 2 BRI IXER
IR T T o T2, BFlgOHExE K OFE R E &I, 30 % D 0.5 g/L B 54 bR
X, 0.5, 5g/L EHRETHEMLZ,

104 B G- TX, WIHoO&R 5 CTHIRE, ﬁ@ﬁéi ZEAGIZ A LT,
JFFEXT BB 4.5 g/L &% 58 CTD A 15, 30, 35 @I L7,

60 JE 1 G- O JIFis C A DAL FEREFTEMER AR 1T, /INBE L SR 22 *f
ﬁ%@%ﬁ%@%&ﬁﬁ&@i%&@ﬁ%f%otom%ﬁuﬁﬁﬂﬁﬁr
%éﬁfﬁ2k@%6EMfi%m#%FfT%@g%%i<&%ﬂé%k?%
STeM, FABHE R OCEEE IEREHTHRICEA L, L, m%&@%
FEIZHH & 72 BRITRE O SR o 7o, RIEBAME LS5 g/LEHHTHREIS
F L7275, 0.05, 0.5 g/L & GHETIAEITIRS . BB ﬁkb&ﬂoﬁoﬁﬁ
0.5, 5 g/L #5580 30 #H & 45 HORNZ A B, 60 B THHE 7=, HAEKTFNE
NILITZN, BEEOAEREINL S g/LBEERHTOARRL LI,

104 #HE D 0.5, 4.5 g/L £ 5-# T OIEHFENENT IR DI ABAE K NEFEFE 1L 60
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HE&RG- L RRETH - T,

FFIECLAN TiE, 60 G- D 0.5, 5 g/l 58 CTHE 2 H B EE D R HAE
DEMED I NI BT,

FHBIE, TCA K OZF OB N BRI Z R T & T DHOGELA 20 2 &
5. TCADVERBF I Y =32 T 4 v 7LD TH D E L, JEENMEK OFERGH
MERFFRZIZES L C NOAEL % 6 mg/kg (AE/H & L7- (= 33) .

& 18 IR 60EMEMEEE " ENAEHEHR

51 1k
5 g/L (RE D IR e F A AR Jy VBB D 5
(602 mg/kg AR H/H) JHF 28 SR A B A R D |5
0.5 g/LL FFNi oD Bt e OVFE S BB D HE N, RS 6 AR B e OMEA 4 72 0

(68 mg/kg AHE/H) ULk DOIEEF A O EA . FFHEROEEE D L5, 7 At
IEEZPERF SV 2 b AL CoA BRLEESRISTEDOHENN, KiHE O
251

0.05 g/L, FFHR D /INSE F U IR ZE 1 0D 36 AR A RS K OVERLES B2 oD - 57

(8 mg/kg IAHE/H) LA I

F19 THR 104 BrREEHEENE ELAMHEHER

51 It
4.5 g/L, PREJRA . RO AE T RO, TR S AESEEE f OVER 6 B
(572 mg/kg A HE/H) o L5
0.5 g/L FFF Mk o LSS 56 2B RS My QMRS 7= 0 DRSS AT D L5 v 7

(58 mg/kg RHH/H) UL E AL IEEZERF L 2 A L CoA BRALEERIEMEDORIN, BF
AIRESE O FEFERE D 5| FHIR D /N HR ORI 25 D36 A4
B R OVEFEE D | 5-

0.05 g/L JH 28 S A Bt A SR D -

(6 mg/kg AH/H) DAL

f. 104 BfIEHSE  ELAEHERE (Sv )

F344 7 v b (M, %858 50 UT) (2815 % TCA (0, 0.05, 0.5, 5.0¢g/L: 0,
3.6, 32.5, 364 mg/kg {KEH/H) @ 104 HRIMAKLE 5RBENTTHOILTZ, BB
7ot A &R 20 17T,

364 mg/kg RH/H & 58T, AREREEBD ., HIROM EEOWRD (FEXTE
B L) | T T =07 R BREBRERIEEO B T AL IR N
V3 M AV CoA B L EEATEMED E5-. L0 EEE O A NRED b,
. e, BROEEICENMITRD o T, BREET L LTIV
DOEGAZORNE Tix, FFHHIEHETETTHE OFEIUIRD b e - 7=, 32.5 mg/kg (K
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H/HEGH TR, TANRNTX V-7 2 EEBEREEO HE&REEDO 20 E
BRI LN, FEELIL, JOREBIIHEEREL ML O TR
W Lz, I IEEMEREIC L S%, NOAEL % 32.5 mg/kg {K&E/H & Lz
(2H34)

£7-. EPA |, AEREERD ., T fifnsirnizit, 77=-7 2
J AR EERIEEO A5 LOAEL % 364 mg/kg /KE/H. NOAEL % 32.5
mg/kg (KE/H & L= (B 5) |

F20 Sv k104 BREIEEEEEVAMHFEHER

bt i3

5.0 g/LL RERD, RO EEORD . 77 =07 2 KRB RERIENE
(364 mg/kg IKE/H) | O LFH. 7 AW IEREEZE VI AL CoA FRLEERIENMED E
5. FHIREFR O EEE O 5.

0.5 g/LL mPERT R L
(32.5 mg/kg {AHE/H)

LIE

(%)
ERENT 55485

B6C3F:~ U AFAEN (ke &858 12 ) (2 TCA (&5 1,000 X% 2,000
nmol) ZEMENES (8 HX N 15 HERD 2 BN THRE) L., m&RGHIZD
VW 12 20 H L AR GEEIZ DUV TiE 20 2 A ELES LIRS O 38 2R &2 5~
LRI T,

WO G TS A ERIEG I AL OIS bR oTz, mGHE
S OMEE GO 4 TEOME (17%) THRE, (K580 1 Lok (4%) THAUME
DABIVTEDS, METITERE XA BN o7,

7V —Z VAV R ONEE R LS & BT D IR O I E % I DNA Tl
R A, BEGREOBIZEWT 15 A& 5% 0 24, 48 K], 7 AT
8-0x0-2'-deoxyguanosine (8-OHAG) fHIMADHELREMN A LIV, o, <
nyYTT e RERZ T =K (Malondialdehyde-associated guanine
adducts) DM EHGEREOHEIZI T 156 HEERE% D 24, 48 I TAH BN
T2, T HTIEHRLNR T,

FEHOIIT V=T VANV ERREE T2 OME THRET L, ~ U AFAERITER LA
NUARAZEUDWEIZERRE T e fEm L, ZORERT TCA 2L /RN
DB DR T2DIE, HEMES EGEHS 8 KN 15 A Th -7 Z &1
LXHAREmRHDHE LTV, F72, TCA IZL VNS E -7 LTH,
HAEGI ORI A U A iR T 5 E/h Wz, Z ORIz
TS AWE L LTO TCA OERHIIINIWTHA S L LTS (]
35) .
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S © 0 30 O WNKH O OWOOWwW-NO0O Utk WhH O OO0 Otk Whh = O

ENADKRF

TCA 13 B6C3F, ¥ U XIS 25| & 23, TCA IZX D~ v ZfFFEn Atk
FRZBA L Cid, Binmitt, Mo LH  (GE MO IELE K O Efid 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 #FEF 7=l B6C3F, ~ 7 ADORFIEE TIX, K-&X O H-ras 7 & b
Foal = OEFRNE — NI E G ORERRD GNIR ol T LD,
TCAIFEFEA == — X —TlIR T —4—ThHod L IN TS (B 36),
fthd~ 7 ZADIEN AT T 2078 TH . TCA OFFEE 7 v € — % —{ER 3 #
HEENTWDS (B 37, 38, 39) ., Bull 5. TCA IZE R DNA Z#1E LW
e, A =v=— FENTMaD s v — B EET D 2 & BIFRN AT &
LCiebAREMEREWE LTWD (B 14)

TCA 1T > HWHEDOAFHIIIC A~V A Y — a8 A 5 2 29, TCA 2k 5
t N OIS ADOTFHEM KRN TCA O b MK 5L 4% Y — L HEGE
ERZB BT 572012, B FogEEEFMaZ T~z 2 A, B
FEAAR Tl TCA DIERIC L 20V A3 o Y — AHFEMEN o T2, 2D 2 &b
t MR TCA O~IVFF Y — AHEFEK 1S3 DS 3T - e EEAi L
g U TIR< . & MiE TCA OFFREBAAER 22T 72 0WAlREERN H 5 & ST
% (B 40)

< U APPSOV A O — AHEBEIR FIEEE 2 B IR o (PPAR«) MBEE
TR E B B LT AMDIZONT, w7 & () 123175 TCA (0.25. 0.5, 1.0,
2.0 g/ll) @ 7 HEPOKEGREBR CREF Sz, 2 g/l BE5-8EC/NEEFLER T
JEAR DN SV129 BT~ o7 2 2B B 5 5, PPAR a D720~ 7 AT 3 A H L7220
Z M, TCA O~ 7 ARFIEA~DOREIL, ~L A ¥ Y — A2 FHET oME
DEIEIFEL, PPARa NMETHDH L EINT- (B 41) , =, IR EIN
2RI TTH . TCA NHERT D~ 7 ANFIEE X PPAR o IRIFOEFIC K 5 2 L AVUR
BENTWS (B 42) . L7L, TCAIZ~T7 A, v FOWTHTHULA
XY — LA HRET S0, T v b TCIEFEREITHEE L2V, EPA I~V A%
U — LS TCA (2K D~ T AFFRNPADTEZNE S TWDHENE DTG D
TIERWE LTWg (BIE5)

TCA (Z kB~ T ZAFREN AR L LT, DNA O X F Lk & OBURNIFGE S
TW5, TCA IC X AEE 7 vt —3 g kBT, IR RRIE & QYT /RS A D
DNA IZIRA TFANRHLIND Z ENME SN TS (R 39) , TCA ZfKEE
L7z B6C3F,~ 7 A (Mff) CTIIAFMaOMIR &R EE Y, ecmye 7’12 b4 =
U= O T —H —fEEDO DNA TIEA FIUULRRBO b2 &b, HHIL,
TCA X DNA ORI Z (e L, FHICA K S 72 DNASHO X F AL Z 15T 5 =
LICEVIRATF AL E IR Z L, ZOEHD TCA OIENAOBFITER L T
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WHELTWD (=R 43, 44) .

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

@ HRESHHER

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
BEINMN B BT, T4 (I3 BEE e 2 b3 A B9, CD4T #ifldd Thl (~/uox
—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
@ﬁ%%%%ixm@Tﬂﬁwﬁﬁ%@&w%ﬁmm@@7ﬁb~yz@m%%%
XiEZ L, Th1 BEORENIG~DFY 25O H 2 E 2B LTNDHE LTS (&
MR 45)

® HFE - HEAER
a. %Eﬁﬂ HER (Ty k)
Long-Evans 7 v b (#ff) (2¥1F2% TCA (0. 330. 800. 1,200. 1,800 mg/kg
mim>@ﬂ%6~w5®ﬁﬂﬁmﬁﬁ(ﬁu%%)ﬁﬁﬁﬁbhko%&5%
WO LT wMERT R A R 21 12T,
mom@ngMUimﬁﬁﬁft%%®%E%mmﬂ\%Om%gmﬁm
LU B 5T REEM) O 9 e OV g 2 o0 A SR A7) 72880, 800 mg/kg AN EE
/HML@&@%T&W%@wM@ W BT, 330 mg/kg A/ B UL EOF LR
FEVRARE N OMR R OF B2 . wE (B2 (D= RARIE,
E%u))®7ﬂ%$ﬁf®ﬁmw WO Hi, IREE EE Lo BEAED 1,200
mg/kg KT/ H L EOREGEETRO bivie, ZiLH D7 — 4 725 TCA L 330 mg/kg
RE/AU ETRAFEEEZ T b LTSNS (B 46)

WHO 1%, REHBMMEICES X HEW#EMEDO LOAEL % 330 mg/kg A5/
A AL ORI O R ~DO 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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x21 v FRERESHEHAR

5 BlEM) HEh
1,200 mg/kg {&RE/H LA E IR OB AT

800 mg/kg (RE/H UL L | ASEIEINNH], R OVE ik
HEHIN, WO N

330 mg/kg (RTE/H LA L | R M OV g & N RELOEROED ., KM (i
DR (LEPREKRLE, ZEL) )
DAy LB E DN

b. HEFMHRER (Sv k)

SD 7 v b (M, BHHE19L) 12k 1F A4k 6~15 H® TCA (0. 300 mg/kg
(RE/H) OO &SRR Tz, @8 biizamEir e % 22 1R,

BB A B RREOBINH 23380 S, R 21 HORIROKEZX, AE
(Ao 7203, MBI Y720 R OVRIIEVE Y72 0 OB O ASERE A B 72BN
BN o T (B A4T)

EPA |3 REM) O R E O M R WO ERD 6 | REEE &k O 4E
#:ME D LOAEL % 300 mg/kg AH/H & L= (BH5)

F7-. EPA [XIRERAT A~ DB L R LR TE (WIRZ ~ b, &E5& (0,
300 mg/kg KE/H) ) TITV, TCA DIRERETE~DAE 72 B T 51,
IRERFEREFHIIEE I XTI L= E Tld o L HiEL TV D (B 48)

x22 Tv hbFREESHHAR
Be5RE BlEW IR #Eh)
300 mg/kg A H/H IRE ORI | AE R

c. HEFMHR (Sv k)

iR L7z Charles Foster 7 v I (M, %4 5-# 25 IT) [ZF1F 5 TCA (0, 1,000,
1,200, 1,400, 1,600, 1,800 mg/kg {KE/H) OiTHR 6~15 H OIfH#E 1 #5731
BRMTOAL, fEER 19 H BSOS A7 12 e OFARRF AT SR~ S du Tz,
B GRETRO DB LA & 23 1R,

MR 19 H BIZ, 1,000 mg/kg A/ H £ 58 CHEREOMHIEMN, 1,200 mg/kg
RE/H UL E OB GRECIME &R A BTz, 1,000 & T 1,200 mg/kg R/ H &
HREOWTIX, KBHE, ISR ORGEER. KIMEEIZHMMT 2kl o 7
R b= 2B HT-, 1,400 mg/kg K/ HLLEDOEGREOMTIL, #fk
MO T AR b — ZAOEEITET T <, BEMAE (cortical parenchyma) P DR
MmERIR . R D ZERaZEVE, RO ZERER DA BT, FE HiX, TCA I
1,200 mg/kg (RE/H UL EOHE T, MO T R b— ZAHMAE Z 0 | #i%R
ANCKIR E LR TINEEOED 2 H 72567, 7RO RIL TCA O
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LR TH D E LTS (B 49)
&23 Ty FRESHEHAR

Be 58 PRE LY
1,400 mg/kg (AHE/H DL | BMBCEHEERPN O JR ML ERVG H . FhRHE oo 22 2 v . 5 oD 227
T AR

Hﬂ

1,200 mg/kg (AE/H LA E | BMEE S
1,000 mg/kg (RE/H LIk ki i WA I8 OREEATE . RIMECEMRRAIRR O 7 AR~ —
2 DN

d. R&ESHHER (TvH)

SD 7 v b () (285 TCA (0. 2.73 g/L : 0. 291 mg/kg {KHE/H) O
1~22 H OHUKEGERBRP ThN T, B b cmiT e R 24 1277,

KRB A B R E IS0 i, FBAEREL Uil WIIE K OV
DA OBMMATRD Hii= (B 50)

WHO %, REEEar e O3 £33 0 LOAEL % 290 mg/kg K&/ H2E L7z (B
M 3) ., EPA L. BABMELROR#EMEIED LOAEL % 291 mg/kg (KE/H & L
7= (= 5) |

=24 T FRAESMHAR
P 57 BE RE
2.73 g/LL EN=R= e WSV R OV D HIGHEL R A7 0D HE
(291 mg/kg {KH/H)

(%)

3R 10 H SD 7 v ) BEE L7231 ER R RO RE K O34 5 2 5 TCA O
% in vitro TRl L7, JRIZOFIL TCA EE 1 mM TiEA5d, 2.6 mM
THHNZ, 1mM T, JKE~ODOTNREE (8 DNA KOORS00 D H
R GHEBOFETIIRWED) bl (B3R 51) . 7o, TCA OIRIE 1
~5 mM T, v~V ZADEERIRIZ, AEZHEERFN2EGE FRE K8, Bz
B IREREE | WHEE S R E 'L‘HIEUU’E) FEAEBEIE DN B BTz L S
TV (ZH52) .

TCA OEFTEMEIL, IEHAIE TH S BT (Hydra attenuata) % V7= 38 E 5
PR ) == THBRCIERD o7z (B 5B3)

©® EBEiEEHR

TCA @ invitro & O in vivo B /s Ml O R B E F 2 3& 25,26 (-3 (B 7)),

2 WHO (2 3) 121, 290 mg/kg KE/H Lt STV 5,

22



© 00 1O O~ W N

— =
)

a. /n vitrosE&

TCA I%X, /v EXTZE (Salmonella typhimurium) @ TA100 ki
MR LTcmED—2H 50 (B b54) |
D3 S VT IR RN D

BWTELRE
Z DAL ORIV CTIEE B

b, EIREARERABRIIRETHL EEZ LN

Do ¥ AY LR Z FHVN T2 ZEIRZE FEEABR CIIABNE AL R DAFAE T TV SR

JftEZ s L7ehy (ZHB5) |

AR e PRI Y v KA O RBR Tl A R 3w

FHHRMEITRD HNT (B 56) | T v A =— AL X Z —IIRE Mk (CHO)
MRz -2 Ay N T vEeAS bEMETH-T- (B 57) . L7 - T, invitro
BAREMEIIENE ST S D,
%25 TCAD in vitroBloEHREBRER
X BR o> PIE RBRRER ¥
(4 FR) REHEE A RENENE  E
JFE A
7'v 77— UFRB | Escherichia coli WP2s - - DeMarini et al.
R 1994 (/e 61)
DNA {55 Escherichia coli PQ37 — — Giller et al.1997
(SOS ) (2 54)
DNA (&1 705k Bacillus subtilis H17 No data — Shirasu et al.
(Rec-assay) rect and M45 rec- 1976 (ZH 62)
18 )R 22k 2 R Escherichia coli, BI/r No data — Shirasu et al.
try WP2 1976 (= 62)
IR TR LR S.typhimurium - — Waskell 1978
TA100 . TA98 . (M 63)
TA1537, TA1538,
TA98
T Im 2eIR s SR S.typhimurium TA100, - - Nestmann et
TA1535 al.1980 (&M 64)
1 I 22 IR SR S.typhimurium No data — Rapson et al.1980
TA100 (& 58)
18I 22 IR SR S.typhimurium — — Moriya et al.1983
TA100, TA98 (&M 65)
T IR 2R SR S.typhimurium — — DeMarini et
TA100 al.1994 (& 61)
ImZERA B | S.typhimurium + + Giller et al.1997
TA100 (Wi 54)
TIHZERAEHLEER | S.typhimurium - - Kargalioglu 2002
TA100 . RSJ100 . (B 59)
TA98
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18 IR 2R FL R S.typhimurium — — Nelson 2001
TA104 (ZH 60)
1 I 22 IR SR S.typhimurium — — Shirasu et al.
TA1535, TA1536, 1976 (2 62)
TA1537, TA1538
BEIEAY)
DNA $H U0 raR ~ U AT No data — Chang et al.
7 MR — 1992 (& 66)
S NUINDAE"553 —
DNA a5 CHO #ifiz No data — Plewa et al.
(2 Ay 7T vk 2002 (M 57)
1)
BAFLERERFER | w7 RV LoNE + — Harrington-Brock
L5178Y/TK" i et al. 1998 (MR
55)
Pu RS R e PRIEY 3 — — Mackay et al.
K 1995 (£ 56)
+ oot — R + o g5k

b. /n vivoiE&

~ U AKOT v MFIZET 5 DNA $HEIKERER CIIEK T DGR HE ST
W5 (266, 67, 68) . 1987 A v R THENE I~ v A FHfIEE FHv -
IR (ERENEE) RO R ERER (BRERRE EROEE) OnwTi
IZBWTHGEEHRE STV D (B 69) . —F., 1995 40D Mackay & D~
U G AR A O T SRR BR S TR, SRRV & CIRENE S L

© 00 3 O U b~ W N =

e
N = O

S RIZEEThH -T2 (B 56) |
TiZEEb L, BERSClIlEiEEE2 b omEEITERVvwEE 2 5n 5,

%26 TCA®D /n vivoiBlcEMREIER

L7223 > T, TCA O/MERBFEIEIEIZ DU

AR OFEE () POES N RES EH

DNA Ut (1) | <o AT + Nelson & Bull 1988

7 v Mg Nelson et al. 1989
(21 67,68)

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

IR (IEIEN) ~ U A (MERE) EREAm A - Mackay et al. 1995
300~1300 mg/kg (i 56)

IEERER (IEIEN) ~ U A5 Rl + Bhunya & Behera

125~500 mg/kg

1987 (£ 69)
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© 00 1 O O i W DN

QO LW W W W W W W WM DNDDNDNDDNDDDDNDDNDDNDDNRFE = = ==
0O O WNHOWOWOWNO ULk WNhHKHE O O©OOWSNO Otk whhH+—=O

e o (kB

W, #&11)

AR (R + Bhunya & Behera
1987 (&M 69)

+ B

— ek

(3) Eb~DFEZE
TCA @ 16.9%~50%&MRIT, BHEICOTVEEOY—U 7 (Fi) 1BEA L
U CHRIREA S TR0 | BREEDRLEE & i IEA N B e N 7o 2 1T U 72 B RS 3 )
%5, RELEARFAICIE, TCAIC X BRERE L LT, FhomEk, %)JB;@@“T
OISk NaZ—0 U BENREIITH D (B 70, 71) , TCA ZAFEZRWIEOE
FRPIZ W 2§ C BERTRESN I BEZE 70 ALEE & IR 2% 2~15 FEJF‘%ﬁ\t&%*B&%é
nTns (| 72) |

2. EFBEZEOTME (X 27)

(1) International Agency for Research on Cancer (IARC)
T N—"7" 3k MIXT DN A DOWNTHETE RN,

TCA L. & N TORNDAMEZ RTIHLIA+0THY | EEREMW) TITENAMLED
FEHLR BTV D (BT)

(2) Joint Expert Committee on Food Additives (JEGFA)
AHmE L

(3) WHO gR¥KKEHAS FS14Y FEIM (—RRUVZIEHEER) (S8 73).

T4 (BR4) RUEIRBAXE (BRI

TCA 13~ U ADFIRICIESG 78T 5 Z ENRIN TV 5, in vitro 28 R
R M NGy éﬁ‘;’ﬁ'\: AR TRt - BEOIRIET DR Z R L, in vivo OFRER Trxlge
BRRAEEHET L ERREI N TS IARC (7%% 7) X, TCA%Z 7 V—73

(B MZxd 230 APEIT DN TS ﬁf%ﬁw) LTV D, REHLOEAAS T
nH, TCA X, EnmliEnAWME T iiﬁb\kﬂlﬁéhé

Z v MZBIT 5 TCA ¥ (trichloroacetate) @ 2 F-RA/KE 55k (&8 34) C
DOAREEJEAD . MLIE T O Tk B 58 O HE N K OVl D S B AR R0 28 b 2 FEEE I L
72 NOAEL 32.5 mg/kg R/ H 23D & | ARESELREL 1,000 (ERZE K O ZE : 100,
LA O A TR K O 2 FE O BN TOFRAETFHERBR N 20 2 & L D2
AT — 20302 & 2 10) 2 LT, TDI % 32.5 nglkg L B L7z,

(55)

TDI % 32.5 pglkg KE/H & L, b hDAEEL 60kg, 1 HOHUKEE 2L LIUE
L. BEKDEEHRE 20% 45 &, TCADTA KT 4 1L 200 pg/L (Shkic
) L7025,
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(4) KEIRIEHFRET (US EPA)
Integrated Risk Information System (IRIS) (ZEE6)

EPA,IRIS TlX. bW E OFHiZ . TDI AN T2k 0z AE (B0 RfD)
E LU TEMIERNAMEDEREZRE L TV D, £72. — T BN AFEIZONT,
WA ONTOFEREZRM L, HBEIL T T, ROBEICELDY A 7Zo
WTOF#REZRA L TV 5D,

@ tEH#0RMD

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

i S 2 & AieFfess (UF) A&
(RfD)
JHF it e 82 5 BMDLio : 18 1,000 0.02
1 B6C3F1~ 7 2 60 #M]  mglkg ARHE/H (FE7 10Xk mg/kg REH/
R EE - 10X T —F X H
(ZH33) — A2 10)
@ HHAHK

EPA /IRIS (&8 6) @ 1996 F D7l Tid, TCAIZDOWTDOE NOFNAT —
BN L 1 RROMERE~ 7 X DIFIZIT B 5 O HAME I B SR & -
AELDO BN D Z L. T v BTOREBAMERED SN & BaEtERBR ok
RIC—BEMENR < TCA ITREREFRFHED N HLLNDH Z &b, TCA IX
JN—7 C (& MZRH L THEPAMEZ O E LR WYE (possible human
carcinogen) ) (2 S22, EPA IRIS 1% 2011 4EIC TCA O FRHi A 1TV,
TCA IZ X ZidFF ALY A7 % DeAngelo & (& 33) 12X 5 B6C3F,~ 7 A
D 104 3 FEAKEE 5588012 331 2 FFIRARIE & OFHIRR 2 A DI AREE 7 — X (256D
X, RUFv—7 R—RIEOZEBEET LV EHWCE Lz, ZORE, YiEwE
IZIRE 1 kg 4720 1 mg DHETAEIEICOZ VR OB LRI Z OBRGEICER L
THRANETD Y A7 (RH SF, @\ 5D 95%EFERA TH£J) 1 0.067 (%
JLEE 0.07) E7poT,

ZOfEIZHES X, RAKEEZ 70 kg, —HOfUKELZ 2 L E0E LT, #Bbk=
=y hU R (HEWEE 1L %720 1 pg ETEIKEEREICDIZVERT D & X
OBFIFER ALY A7) ZEHLIEEZ A, 2X106 L7725, o, ZOEICHEDSX,
BRI LEEICEDORNAY AT LrYL L 2 HEK P OREZEHTHE, T
DX OIS,

- R OEAMRE © 0.067/ (mg/kg R/ H) GiikcdLBE 0.07/ (mg/kg (R E/H))

B K= YU RZ 0 2X106 pg/L
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

BEDYRI LRIIZEITH8HKPEE (95% ER{E)

URT L~ I
104 (1,,10,000) 50 pg/L
105 (1,,100,000) 5.0 ug/L
106 (1,71,000,000) 0.5 pg/L

£7-. EPA (2 5) TiL, F344 7 v NMIEBIT 5 2 FRPUKEGHER (2 34)
T ORI O JR BRI 22 kI SV T 0 NOAEL 32.5 mg/kg REH/H ICHKS%, R
i FEE% %% 1,000 (FEZE 10X EAZE 10X 7 —Z _X— 2R 10) @M LT, RfD %
0.0325 mg/kg RE/H  (UELEE 0.03 mg/kg (RE/H) & LTW5,

(5) ExHEE

FBAENCEB T A KEEUED RE L OBROIMMOMEILL FO L BY TH5 (B
1) .

TCA 1%, vV ATHEE A5 #2328, ZEFMESYLEARE T 72 &0 in vitro
A OFRER ClEFEME L OB ORE RARE L THE SN TV 5, TARC (1995) Tl
Group3 (b FENAMME L L THHETERWY) IS TS, £70, k4
EOETEREFRHRS/KERSKEEMEZESOFITIE, Bull 5 (1990) &% &
FWAMEDBENZZE L T 0.3 mg/L DL FOREEZHE L TWDHR, FEMRAME
ZaRTHEIRILT v b TIEEE® 5117 (De Angelo et al.,, 1997) . ~ 7 A T{TbiLi=3
BRCLMEONTWRWZ LD TDIEIC K DFHMIMEDRREN#E Y Th D &E R
Hiviz,

HED F344 5 v FEEIZHOKT 0. 0.05. 0.5, 5.0g/L (0. 3.6, 32.5. 364 mg/kg /day)
?D TCA % 2 FM#5 L-fE R, 364 mg/kg/day T, (KEMMS, FFlEEE (FHXHME
T2 < HaRHE) O, MiET7T 7 =27 2 HlSBEESRIEEOR N, 7 Ak
FEREZME L X b A L CoA BRLEEZRTEMED BN, FFMAQEESE D EAE(L N A BT,
B, s, RSO E BT R o7, B SN TF IV DR AL
& U CHIE S = Ba iR OFEIL T 72 0y > T2, 32.5 mg/kg/day T, Iy 7 A/
XUWET X BEEBRERTEEN A BIZHEIM L7, AbaEGIC L 28 EZETIE
RN S e, FEREBME R BIC K S W T, Z oM NOAEL X 32.5
mg/kg/day TH-o7- (B 34) |

TDI /X, NOAEL : 32.5mg/kg/day % 32, & AMEFELREL - 1,000 (FERF & OME
REDARHERELRE - 100 &, FBENAMOAHEMICOWT : 10) M LT 32.5
ug/kg/day & BIE Tz,

HERIERM oD Z &0, SEWKIZKT 5 TDI OFHHE LT 20%% 1 H
L. 50kg DEEOE 231 H 2L OFEPKZEIRT 2 & ET 5 & TCA OFHh
1% 0.2 mg/L (=162.5 pg/l) ERKDHND,

3 De Angelo et al., 1997 (£ 34) (21X, [decrease in body weight| &FE# I CTW5,
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2
3
£27-1  WHOZIZ&L B TCAD TDIEICK B R
AL NOAEL  LOAEL  FHeFHR%KL TDI
(mg/kg {AE/A) (ng/kg 1KH/H)
WHO/DWGL 7 v ho 104 #RIfOKE 325 1,000 32.5
55 4 hi HiBr (B 34) 2B 10(FE7£) X 10({ {4
(2011) HAREW D, g O #) X 10(Z R o
ik B e S O 0, TR R R R O
Dy B A P 2 OB TOR
MR BR Y 72
L RO DA
PR T — &
i)
EPA (2011) ~ v %60 EMHK#E G BMDLio 1,000 20
B (e 33) ICBITDHF 18 10(FE7) X 10(fE A
k27 ) X 10(F — & ~
—ARE)
JKIEK v b0 104 WEEOKE 325 1,000 32.5
H#RBR (B 34) 2B 10(fE75) X 10(f {4
D ARERD . IfTE O 52) X 105 23 A D
ik B e i 3% o M0 AT ATREME)
95 FRAE AR A T 5L
4
£ 21-2 ETIVMEEICK DBREIFENAY R OEEMEHE
YR L)L IRE (ng/L)
EPA/IRIS
~ 7 ADHPKEE (M 33) 1 104 (1,,10,000) 50
BT BHED IR A A B OiRiE 10 (1,7100,000) 5.0
106 (1,71,000,000) 0.5
5
6
7 3. BEKR
8 Rk 21 AFFEKIEMEFHCI T D TCA OAKEKRDORHNRIL (& 28) 72056, &8I
9  RICBTEEMAINCHD &, JFKIZEWT, 10%&EiE~20%LL F O 2 T H
10 o7 IFEAED 10%LLT (286/288) Th iz, Fiz, HKIZEWTIE, FERIC
11 30%#81E~40%LL FOEFTA 1 &~ DAL, & AED 10%LL T (5,704/5,804
12 M) Thol,
13
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2 #* 28 KEKTOBmHEIKRR (S8 74)
BV ISR 2 i R
Hr 10% | 20% | 30% | 40% | 50% | 60% | 70% | 80% | 90%
K 10% | i | &l | EE | e | EiR | B | Bl | 8B | 8B | 100%
/ MWE | BT | 20% | 30% | 40% | 50% 60% 70% | 80% | 90% | 100% | i
JE | KUEFER] | R UF | BN | R | IR | BAF | IR | LR | BT | BT
K ‘;5?51 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 0.201
» 0.020 | 0.040 | 0.060 | 0.080 | 0.100 | 0.120 | 0.140 | 0.160 | 0.180 | 0.200 | (mg/L)
a1l (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) ~
ESXIN 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
E VAN ] 16 16 0 0 0 0 0 0 0 0 0 0
x HFK 59 59 0 0 0 0 0 0 0 0 0 0
Z Dfth, 139 137 2 0 0 0 0 0 0 0 0 0
XL 5,804 | 5,704 91 8 1 0 0 0 0 0 0 0
L | K 1,051 993 54 3 1 0 0 0 0 0 0 0
i VAN ik 281 260 17 4 0 0 0 0 0 0 0 0
x HIFK 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
3 CFpk 21 4FEERRATRE BL)
4
5
6 II. BREFEFLETM
7 TCA Ot F~DOFZITIBN T, B HERITEE O IREE ST RFOFEMELT S AMEIZES
8 THMAIFHE STV,
9 FERENY) ~D BN BN TIL, BN OMEMERER 12361 T 5 372 D AR fidds | 3 H i
10 T, ~ULAF Y — AN 2 . IFHIaEE s m@%MTwé A Gl E R R
11 I TWARWD, BEMIICEEN AN D HETRAEFRENA LI TWD, o,
12 FEARAMEIZE L TiL, B6C3F, ~ 7 XTH T HEHOMKEGEHRER T, TFEEOHN
13 EBHOLNTND, S HIT, 2008 FliT~ T A0 104 HFRK 53R 5 THEKTF
14 MHOHAHFBEPAMEZRTRERNRE SN, ZoRBRTIL, HiRicksW\W T, ~us
15 XY — ABBEOMIZ, ANZEFLLED a2 Mt AR E O TV D, — 7,
16 7 v MBI D 104 #EEROKEGRER Cid, FFESEOBEINZRS S Tuhany, IARC
17 1%, 2004 EEDTE ) T 7B NTE FOEBAT —Z NN L 1 RFEOME~
18  ADFIZH T A EEOHEIMMEIZE T AR ONTFEMO A THY . T R TORNA
19 Mmum@BmiM\ EnD, TCAZ T N—7"3 (& MIxHT BB AMEIC DN THSE
20 TE72W) [THHELTWD, 7y ETEHEDPADROD LA TWRWN, w7 RZEBIT
21 E)%Ez’ﬁ/u&)% B = ALV, FHIROZEMECEE 7 F . PPAR o 7 2= A MEMW LI
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O 0 =3 O Ul W R

CO DN DN DN DN DNDNDDNDDNDDDDDH H H =2
S © X0 1O ULk WNhH O O©OW-IO0 Utk WK — O

DWEBOBEE L RBRINDZ LD, B B TORNBAEDAIREMEICOW TR ETE
AN

BARFEMEIZ DWW TIE, invitro FRBRIZREM: &I S 7=, F 72, invivo iR T3/
R Rt « BEOM T D RDHE STV DA, 1995 4FORERFER (&) o
ZOMEVEEENRENEEZ B, invitro BRERICEHEVT DNA & OB 52372 i
PRI T RN L E2E 2 E5bt b & TCA NBIRFMEEA T 5 AlREMEI T D
TEWEEZBND,

UEDZ &N, TCA DU RT7FHMEICHBWTIE, FERNABMEICET 5 TDI &%

AMEICEE T2 TDI 2#RHT 25 2 0@ TH D &b Sz,

RN AT L L, FFOKERGHEERRICB N T, HHEWHETHE
SN, T v MBS 10 BEREMKE SRR THR LN EKEORD ., ik
B R R KAC DG~ — B — DAL R O T2 F A AEDHEAD TH Y . LOAEL
2 3.8 mgkg (KE/H ChH-o72, LOLAERL, ZORBRITHE—-HEORBR THY HE
FOGBIRN R TH D Z & MR LD BRI 2T — &2 OFLHE N o2 &)
5. TDI OFREDRPL L T DI Y TRV E W Lz, —FH., ~ v AIZBIF 5 104
T AR 53R T2 B 7= IS B B O 38 A8 o 15726  LOAEL 7% 6 mg/kg
HRE/IH ThHoTe, HERMBEITRINAFRELEZZ BN TVDHA, 104 HOKFR T 6
mg/kg R E/H O & CHIEE R A E K OR A O L7 2380 T 7Rn7=o, #5n
L= A BB X RN AN E S 72 W IER B A L S iz, — . TCAIZ LD
FEM BT, PPAR o 77:17«7\ & LU TUSNDIEN A T = X LD O R REM:
Wb EBEZ BN, O~ A 104 BEFREKEGHER O LOAEL [ZES5W\W T, ik
FLAEL 1,000 (FEZ= 10, fEA7 10. PPARa 7 2 =2 k& L TOEELANDATHEN: &
OLOAEL OfEFHIZSUWT 10) Z# A LT, TCA OIERBPABMEICET 5 TDI % 6
ng/kg (KE/H L3 E LT,

ENAMIZE L TiE, ~ 7 AIZBIT 5 104 M Bk 5708k T A 5 L 7= g o 5
&AM Jy ORI AR 3D - 7-Tdh v . LOAEL 7% 58 mg/kg A#/H . NOAEL 73
6 mglkg KF/H Th -7, =D NOAEL [ZHS\ T, RHEFAEE 1,000 (FE7E 10,
fEIAZE 10, FEDAME 10) 2 LT, TCA OFENAICET S TDI % 6 pglkg AE/
HEBMHEL,

LIl E, TCA OIEFN AL FRIE L L7256 O TDI, N AMEEIE L L2560
TDI 331 6 pglkg (ARE/H E R SN2 Evn, TCA @ TDI % 6 ug/kg KE/
HEBE LT,

Q@I RN AmEEfatE & L2858 OTDI
TDI 6 pglkg {AE/H

(TDI 3 EMRHL) 12 ME P ERR
(Ehyfd) <2
(111H) 104 H#[H
(Be5-J77%) R G-
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(LOAEL BUERMTT ) PR

(LOAEL) 6 mg/kg A/ H

(e 524250 1,000 (fE7= 10, {E{A7 10, PPARa 7 2 =X
k& UL TORENA DA HEM & Y LOAEL Ofif
1 10)

@AM A L L7256 DTDI
TDI 6 pg/kg ARE/H

(TDI 7% EAR L) 18 1 2 AR

(Ehfd) ~ A

(D) 104 ¥

(Bt 5-J71%) oK G-

(NOAEL &% EARHLFT L) RIS S8 AR A B N OB R AE(E 4 oD | 5-
(NOAEL) 6 mg/kg K HE/H

(e 242550 1,000 (ffiz= 10, fE{AZE 10, FE A 10)

(%)
TCA OKEIMEMETH D IEE 0.2 mg/L ODKZKRE50kg DA 1 HY7=0 2L #E
KUTEHE, 1 Y7V RE 1 kg OEREIL., 8ugkg AH/B B2 b5,
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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,
fFLAd sy — 2 Bk
w1 5-(355)
g | <=z 37 W 3| R Ak K OV ki B f
a | B6C3F: | (X523 | 0. HFBESE 38 A= 48 B o 8N
HE11~35 | kS | (FETIEZARW) (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 [ R B K OB 23 AU 3 F
£ 93,46, | Bk | Bz E5A(2627)
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
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