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1. LW EOREF &K

1.1 ¥E4 D T U IVEE
1.2 {LZYEBEHRFEERAREREES D 2-984
1.3 {LEYEHHEETREEEESEES 13
1.4 CASE&HE = © 79-10-7
1.5 #HEX
O
V4
HoC=CH—C_
OH
16 ¥ 1 CsHs0
1.7 n+E D 72.06
2. —RRIEH
21 Bl 4
2-7a R, T F LU HVR U, B LK
22 M E
99 %Ll b (—ARAY 72 B, (b5 & A A ST R4, 2004)
2.3 i
Fefie, 7o B4 g (—RRAY 7L (b5 & A A ST R4, 2004)

2.4 MBI XL ER
ERax /) v® /) AF /Lo —TF /L 200 ppm FREE (—ARAD 722 8L00)
(b= E R A A, 2004)

25 BEOBRMBEIZEIT B ERS
L2 E B HE AR A B RS - 5 R e E
B - falR 8 U — A
B BGREE - B (5 & 10%LL F o b 0 %ER<)
FE R R ERWEIKIEOY ., 2SR BT REAEY
WEPETE YL BG IR S - A EIRIAE D $E
A ik L B R E
frzeik - RYEmE
PRI - I RYEME



3. WEALFRMER

4t Bl EARIA (Merck, 2001)
El AL 14°C (Merck, 2001)
b AL 1 141.0C (Merck, 2001)
51k s 54°C (AR (IPCS, 1999)
% kA 360°C (IPCS, 1999)
438°C (NFPA, 2002)
18 38 TR A 2.4~8 vol % (ZEXH) (IPCS, 1999)
159 # : 1.0621 (16°C/4C) (Merck, 2001)
KRB K248 (B =1, FHEE)
&R & JE :380Pa(20°C). 400 Pa (60°C) (Verschueren, 2001)
oy BE AR B kB -vK 3 ERAR K log Kow = 0.35 (HIEE), 0.44 (#E7E ) (SRC:KowWin, 2004)
fift B E % : pKa=4.26 (257C) (Dean, 1999)
AR FL o FEZAZANT NV T ST AR
m/z 27 (B — 2~ =1.0), 72 (0.76). 55 (0.60), 45 (0.35) (NIST, 1998)
e Bl A5 Pk RS AR SR Koc = 1 (GEMRBER BE C o HEE ) (SRC:PcKocWin, 2004)
WOfR MoK IRFD (Merck, 2001)
T a—)b, =—T )L EOEREEREE - (R (Merck, 2001)

AV =i $: 3.75%10% Pa-m*/mol (3.70 X107 atm-m*/mol) (25°C. & &)

(SRC:HenryWin, 2004)
HOB£R B (RFH. 20°C) 1 ppm = 3.00 mg/m®, 1 mg/m® = 0.334 ppm (315 ik)
z O fih: BEBICESTD (b9 &G REAm AT ZE K 1, 2004)

4. FHARER
41 HE - MAR%E
77V VERD 2001 4 o By - di A &% 100,000~1,000,000 k2 OFIPH & Ao TWD (FRIF
PEFEAE, 2003),
if_\ BIEFRA L7z & 2 A, 1999 5 2002 -F T 4 F ol &, A RF TR 41
WY Th oo (RS T A RE, 2004),

£ 41 TI7IVNLVBORE - MAR% (FY)

F 1999 2000 2001 2002
P3E s 307,546 325,569 331,068 349,078
LD 0 0 0 0
i (H & 67,300 82,917 72,828 74,561
[ P i e Y 240,246 242,652 258,240 274,517

(L3 2 P s He A, 2004)
1) [P = B B+ A —



42 HEE#HR

T 7 UVEEO IR 4-2 DY TH D (BT REE B AR S, 2004),

77 UIVERIE, Bleo, KAHEHSICHWOND @EWAKMERE (RY 727 U VEERE) O& R
JFEHZ WD o, e, dEAl BEEAEICHWONRDT 27 VAT AT VO A RRIFEHS
Hobinsd,

£ 42 T IVNVEBEDORR
34

5 W K P A8 R
(AU T 27U | Bleo, KWUEAIH
i ) & BB
Rk = A 7 L
& Rk

BBk, KAEA. BAAAIN

ALHE i Sk
o p e | R EAlL AL ER, B
el TERRA, Bl HERE A
BSRTSMY (K720
AR R Y o) FCRE
(L 5 BT AT B A0 H A A, 2004)

4.3 PeHIRE#R

431 ALFEYETEHIEEEBREEICE S < SEHIE

(bW B B AR A PR E R 12 35 < TR 14 4 B i HI R & ) OV B &30 ONC R A
REOEFRER ) (REFEEE, BREEA, 2004a) (LT, 2002 FEPRTR 7 —4) kb e, 77V
T LEMICEEAF TR FEEE D KA~ 198 b, ALK~ 40 R UHEH S, BE
FEM L LTA494 Lo, FAEICT brBEIL TS, TE~OHEHIZ2R W, E2/m e &
ELTIIHMBEMOBHAELEND 1 M OHFHERHEF SN TW5, SR, FiE,
Bahiko b O EIFHR ST,

a. EAHXREE»DOHELBEE

2002 FEEE PRTR 7 — 2 ICHED & 77 VB m R EMNOPEH & L BE& 4 & 4-3 12
L7z (RRUSPEZEDE, BRELA, 2004a,b),

R RERN S OT 7 VVBOPEHED 9B, 3L A EIHMEETEN L DORK~OPEH T
Ho, T, BE~OHHELY, DLAEENE L TOBHEDITZ I BNEL,

# 4-3 TI7IVNVBOBHEIRERENOHEHER OBEIE (20024 5 5Z1&)( b > /4)

R & IS Eﬁégﬁﬁ@

T4 %ii Bl i g || WA
K& i@& tH | mEEw | Tl | GEED " (%)

b T2 196 2 0 493 7 <05 198 83




o & A Eﬁégfﬁm
=P
A N L LE B | | WA
KE ZQ& T8 | BEEWY TKE (HEFH) 3 (%)
TITAF _
e Tna 1 38 0 <0.5 0 39 17
S = ]
i?ﬁﬁwa&“% <05 0 0 <05 0 <0.5 <0.5 0
S
2V A RN
T <05 0 0 0 0 <05 0
AR RIEEE <05 0 0 0 0 - <05 0
BEZE 0 0 0 <0.5 0 — 0 0
AFY 198 40 0 494 7 1 238 100

(RUPEFES, BELAE, 2004a,b)

1) WERADRED, Rit k., Gt Ho TORWEERH 5.
0.5 F R OPEHER OB EHRIT T T [<05) &FiplLlz,
o =Y NS A AN

432 ZFo0MmoPEHIE

2002 - PRTR 7 — & THERE R G & L CW A LSO T 7 U VRO HEHTRIC DWW TiE, A L
RN TIEREM R ERIIA T CE oy, 727 U NVEERAR ) ~—HIZE £ D RGO
T UNERICHEE D REISNDARERSH D E VI HMENRH D (IARC, 1998), F 7=, VFEE
REFEOHRIZHFET DLV I MEL H D (IPCS, 1997),

4.4 BESABISFHEOHE

FHHIRIZB T 27 7 UV VR OREEBHARBIPE &4 R 4-4 (TP U 7o (B SR B A0 A
f#, 2005),

Z DFE, 2002 4 PRTR 7 — Z (2RSS AR ERO B HANFEEE L OPHEIZ OV T
X, EHT —ZICB 2 ¥/ Z L O RR, QKK HEAOPEHEISGZ VT, TOBREE
BEARBIOPEH &2 HEE L7z,

UbozZEnt, 77 VT, VEMICEET, KE~198 b AHKIE~ 40 b gk
MENdEHEELL, 2L, BEEDE L TOBHEK RN T KE~OBEIREIZOW T, KA
PESRR 235 T 2 AL B % DB~ O A ZE L TR0,

# 4-4 T UVNVBROBREMEAEHNPEHE (20024 EEE)(H U IHE)

PEH X 5 K& N A I +- 4
b 5 2R H 198 40 0
b S SRS HA Y 1 <05 0

aFt 198 40 0

(Lt BT A H s EEAR B 1%, 2005)

1) K& ASfAE, HROPHET, I L ot EOHEIS LR L OE L, #HE L,




Fo. KEA~OPHED 9 B JEHPEHEIZOW TEHE KR OB & g i H 5T
DY ZTN~OHEH & U (REFFPES, 2004), i HSEHEIC SO TI T T~ P
ERET D& FIA~OPEHEIT 39 b d,

45 HEHIFU A

AR TERSMEBEED S b TEMLEZRE - FHL TV EEXx DN eEEST
Gl L CEML TWDIMEIZ LD & 2002 FFEDT 7 U Vs O RIS B CTOPEH BT RE A~ 12
oy KR O TEA~OPEH TRV ERE SN TWD (AR TERHS, 2003),

72, 727 UABOMHEETOHEHICOWTIEL, SWAKMBIE (KU 727 UV LVEEE) 08
BRED 2T 7 VBT 2T VO EIEEHI WS D LW O FEHRALD 2002 FEPRT
RT7T—=#00HHE LT, 2OLIEL, ZNHEEEKEEORKI~DOHEH & Bbh b,

5. RiEHEm
51 RRFTOREM
a. OH 7Y )vE DRRME

ARG T TR, 727 UlikE OH T 20 & ORUSHEE EHIT 9.73X10% cm®4y F17)
(25°C. HEEME) T %5 (SRC:AopWin, 2004), OH T 1 /L EE % 5X10°~1%10° 4 Flem® & L
RO HNIT 1~2 A LR SRS,

b. AV v e

SHEE KRG TlE, 727 ViR E A v & ORUSHEFEERIT 1.75X10™ em®5y 117 (25°C,
HEEE) Td 5 (SRC:AopWin, 2004), 4 i & 7X 10" 43 F-lem® & LB i3 7 B &
HEENh D,

c. WIS CHNE DRI
FEL-FEANTIZ. T Z VBB LT O & ORISHEICETA8EITE LN TV L,

d. BB
7 7V VERIE 290 nm LA E DO AU L 220 T, KRBT TIREE Sy (US.
NLM:HSDB, 2004),

52 K TOREM
5.2.1 FEAEWH SR
77 U VBRI K i % 5 T 0T W MB RS B L eV 0 T KR EE R TCIIIK o iR S v e,

5.2.2 A4y
7 7 U VERIIAL W E A R R RS < AR AR Sy R IR R T d . BRI E R FE 100 mgl/L,

5



TEMETG IR 30 mo/L., ARABREIR 2 B D&MW T, A bR E & (BOD) JIE T
DEFRIL68%TH Y, Bofith L HEI N TS, 7, 2A#KRFE (TOC) JIE TO iR
X 98%., HAZ v~ k7 Z 7 (GC) JETOERIL 100% T - 7= (HEFGHEFES, 1975),

£/, 77 VNBRIZO0ECD 7 A A KT A4 301D 12k D 7 m—X R MLE AW
HIAE Sy MRVERRBR ClX. JREE 3 mg/L. 28 HMIDOEMET T, 8l S iz OWENH 5
(Staples et al., 2000),

T 7 UNVERIZ TKICH R T 28AEM E OB A 7 ) —= 0 73R Tk, R bR HEFE
AEPETOT 7 VABEOSRRIT 42 B T71%TH Y, S HIZBHEE1TH & 22 HIF T 81%
Lotz DL H S (Chou et al., 1979),

Uk enn, 77 VVERITAFREME TR ORI SEMG: FCESMBINST WV EHES
N5,

5.23 TALHEIZ X BkE
FE LGN TIZ, 727 VABO T KLBIZLABEICET 2HEITELN TV,

53 BREKFTOHR

77 U, FRKED 380 Pa (20C), AKICIEFIL., ~> U —EHS 3.75%X 107 Pa-m*/mol
(25C) THhH D 3 M), ~v U —EEEEICLIZAKFNLRIF~DOT 7 UL EEOEEIZS
W, KR L m BiE 1 m/Ab, EOE 3 m/FS O T LNITTC OEENIE 96 HE T, KR 1 m,
JieE 0.05 m/E, G 0.5 m/FP DT K TOERHNIE 700 HRE EHE IND EOBRERH D
(Lyman et al., 1990),

T UVERIT, TR (Koc) OIER 1 (3 FESM) Th DD T, FEMEERIE TIIAKF D
B E L EEIZIIRE SR EHEE SRS, LnL, 77 U VERIL, RBEES (pKa) 23
4.26 (25C) B EZM) TH LD T, —fKWRERE KT (pH5~9) TII KR fREEL . 71 b
WERNTZEA A E UTHEEL, BHWE (7 I 0WE) o7 2 7 LiEa L, BRmE 72
ExRZLETREBEWE R OEEITITWAE SN D ATRIERH 5,

UEDZ ERUB2 ORI, BEKFIZT 7 VVEBRHEN S5, EICAESRIC
IvBrEsns tHEES D,

5.4 AYEfEE

A L2 AN TR, 77 U VRO B YiRHEER S (BCF) ORIEMEICET 2 |EITHE L TWY
RN, T UNEED BCF XA 7 % 7 — VK3 EAREL (log Kow) Off 0.35 (3 HZ M) 725 3.2 &
5 &1 (SRC: BefWin, 2004), KA~ iRV HEE S 5,

6. BEFDEY~DE
6.1 KEAWIZXHT D
6.1.1 fREMICIT BEME
T UNEBEORAWIT T D R R A K 6-1 IR T,
6



AE LAY COFEMREEBICOWTHE SN T Y, BHEOR/IMEIEL, MEE TRk
JeAMIEE (Vibrio fischeri) (Zxtd 2 5O E 2 54E & L 72 22 IFfi] NOEC @ 6.25 mg/L (Radix et al.,
1999), JFAEENY) TILHEE BE (Chilomonas paramaecium) D HASEFLE 2 542 & L 7= 48 HrfE #:
BIME (ECs) @ 0.9 mg/L T& 7= (Bringmann et al., 1980),

K 6-1 727 UNVBROBAEWIX T 5 EMERBRAER

LT 8 =Y FRA b T BE Sk
(<€) (mg/L)

25 16 [ P R D HAZI BE 41 Bringmann & Kuhn,
Pseudomonas putida (n) 1977a,1978
(i/:’.““}“‘ %j‘7\)
1EMETG B ND 30 73 ECy I BEL 900 BASF, 1993

0 %3ff NOEC 100
Vibrio fischeri 27 22 W[ ECs FEOPAE 22.7 Radix et al, 1999
(EPEMEZE G E) 22 I#fiff NOEC 6.25

(n)

A 25 72 MR EEIERM P | PR 20 Bringmann, 1978
Entosiphon sulcatum (n)
(¥ = )
Uronema parduczi 25 20 BEFFEVERRME 2 | HAREE 11 Bringmann & Kuhn,
(kT ) (n) 1980
Chilomonas paramaecium 20 48 W FVEREME 2 | HAEELE 0.9 Bringmann, et al.,
(=€ R (n) 1980

ND: &—X72 L, (n): RERE
1) RFPRX LR L T3%DHEL 5 2 HiRE (ECy)
2) AKX &L CT5%DEEE 5 2 HIRE (ECs)

6.1.2 BEIIHNTLEM

T 7V VO BRI T D RS R A K 6-2 [T T,

POK TIERERE R 2 MW B S 1 D 5, fEDE LI 2 b T A% Hvic AR IHLEHER
T, NA A~ A2 K> THMH L7 96 [ ECso (% 0.17 mg/L Td - 7= (Forbis, 1989), F 7=,
T RT AL AT HWIZARRERR T, A A ~RICX > THEH L7 72 B ECso 1 0.04~
0.06 mg/L, A FHEIZ L » CTHH L7z 72 KEfi] ECso 1 0.13~0.205 mg/L T& » 7= (BASF, 1994a;
Huls, 1995a), [Al Lkk#EED 7 1 L T & W7o 3kBR T 72 REf] ECs @ 1.53 mg/L (/XA A~ R) K&
63 mo/lb (ERHE) LT HEHONITEZENRRDLIZEEZRLTWD
(Licata-Messana and La Noyeraie, 1995), 723, L EOHEIIRAROBET — X ThHT-0, R
ENATARARETH L0 EU TIEEEEOH DT —Z L LTRHMEL TV 5 Z Evn (EU, 2002),
AT ETIXEEEOER I NTT —& & L THBT 5,

TR A LA TO 72 B[ NOEC 13, 0.008~0.01 mg/L i (/5S4 A4~ 2) K1} 0.016~0.025
mg/L ((EE ) TH -7= (BASF, 1994a; Huls, 1995a), £72, T X T AL AR VRO I 7 1 v
AT 4 AD 8 HIEFMERME (ECs) 1L, T 2418, 015 mg/L ThH-o7=h, ZhdDOREBRTIE
W E TR L T KR A > FoMEDIL TV 5 (Bringmann and Kuhn, 1976, 1977a, 1978),

WERIZOWTIL, A7 L bR TOARBERBRARE SN TEY, ARFBEIZED 72



K] ECso 2% 105 mg/L J2 Y NOEC 7% 36 mg/L Td V) iRAKFEICHE~ D & sz MMy (Sverdrup

et al., 2001),
& 6-2 T UVNLBOBRICHT HEERRER
W TE BRI/ R TV RRA Vb R STk
72 (C) (mg/L)
WK
Selenastrum 17K ND A REE Forbis, 1989
capricornutum® 96 HF[H ECsg N AFTA 0.17
(FkiE, TVTALTL) 96 5 NOEC <0.13
(n)
Scenedesmus Directive | 21-25 L RIRE Huls, 1995a
subspicatus” 92/69/ 72 W5 ECso N AT 0.06
(FREE, TA7 AAR) EEC? 72 I8 ECyo 0.01
GLP 72 K§fH ECs ERIEE 0.205
17K 72 K§fE ECyq 0.031
72 I NOEC N AR <0.01
72 I NOEC EREE 0.025
(m)
Directive | 21-25 ERIRE BASF, 1994a
87/302/ 72 K§fH ECs N AR 0.04
EEC?, 72 B ECyq 0.01
part C 72 FEfH ECs AR 0.13
GLP 72 K§fE ECyq 0.03
17K 72 I NOEC N AR 0.008
72 I NOEC EREE 0.016
(m)
Scenedesmus 17K 27 8 A E MM Y | £AEMHE 18 Bringmann & Kuhn,
quadriccaud‘a A (n) 1977a,1978
(FRBE. 747 AAR)
Chlorella vulgaris OECD ND AERE Licata-Messana & La
(FRHE, InV7) 201 72 ] ECso N AFR 1.53 Noyeraie, 1995
GLP 72 K§fH ECs EREE 63
17K 72 K¢ NOEC N AR 0.2
72 ¢ NOEC EREE 0.2
(n)
Microcystis 1k 27 8 AFIERIE Y | ARMLE 0.15 | Bringmann & Kuhn,
aeruginosa PAEHR (n) 1976,1978
(BEFBL. IJnYR74R)
WK
Skeletonema 1ISO 202 A R fHE Sverdrup et al., 2001
costatum 10253 72 B[] ECso A R 105
(EE#E, ATV hAv) GLP 72 §#] NOEC 36
1K (m)

ND: ¥—%7: L. (m): BIERE (n):
R—R L B IKEE
1) Bi5:4: Pseudokirchneriella subcapitata, 2) %44 : Desmodesmus subspicatus,

BOERAE, PASR:

TARTA L, 4) B LKL T3%DHEE 52 5IRE (ECy)

6.1.3

BEHEBM 0 2 F
77 Ui O BERHEEN ISR D m R R 2 % 6-3 ISR T,

HRERCKEIC T HERZ L TWHABEN, ~y KR

3) HKMLEA(EU) 7 A b

MMM IR T 27 7 VAVBO GBI DWW T, MAKFEORBEHE L TAF IV =



BERWTZHMENSH 0 | 48 Wi ECsy (UEIKFLTE) 7% 47~95 mg/L T 7= (Burgess, 1989; Huls,
1995b), FRERWE D pH Z HEFRFEE, & 2 VIXHMHEATITICTHFE U728 T o 24 R[] ECso (VKAL)
X 54 mg/lL XX 765 mg/L Th -7 &) AN H VW (Bringmann and Kuhn, 1982), % d 751 10
B ETH o7,

WHEOHFBIEE LTI vy Rya ) U AI2kt+ 5 96 BEf LCs 28 97 mg/lL TH - 7=
(Wildlife International, 1996),

EWlEEE LR, A IV az W BERBRORED 28DV | F/MEITEIE 2 f5 1%
& L7221 HIE NOEC @ 3.8 mg/L T~ 7~ (Radix etal, 1999), *7=. fhEHD YR Y L DE
B A FEHE L L 7= 48 FER NOEC 78 6.25 mg/L Th 7= L oA L H 5 (Radix et al, 1999),

£ 6-3 77 UNEBOEFHEEY IR 5 EERBRE R

Y FE R/ | BRERE | EE i pH T FRA b 353 Sk
B | FK (°C) | (mgCaCO4/L) (mg/L)
SHEE WK
Daphnia magna | A4:%% Directive | ND ND ND | 48 KE[#] ECo 35 | Huls,
(R, 24 WyfE | 192169/ 48 H [ ECs 47 1995h
(XN P EECY 48 W] ECygo 100
GLP Wk B (m)
17K
K 19- ND 6.7- | 48 EF[i] ECsg 95 Burgess,
20 7.7 | WEKIRE 1989
48 5 NOEC 23
e (m)
DIN? 20 ND pH | 24 FEfE] ECy 118 | Bringmann
38412 FHi% | 24 FERE ECs 765 | &  Kuhn,
17k 24 ] ECygo 5,000 | 1982
WEPK PH. 2 (n)
pH | 24 K#H EC, 51
HEFH | 24 FE[E] ECs 54
g% | 24 HERE] ECqoo 91
WK P2 (n)
1K 20- 70 7.6- | 24 FEfE] ECy 175 Bringmann
22 7.7 | 24 [ ECs 270 | &  Kuhn,
24 T[] ECygo 390 | 1977b
DK L (n)
Americamysis ND U.S.EPA, | 24.5- | HE/yiERE: | 8.1- | 96 Mefi] LCs 97 | wildlife
bahia ) ASTMY | 251 |  20-22% 8.2 | 96 i NOEC 48 | Internation-
(P33R, vk E729-88a (m) | al, 1996
va)y7") K
BHIEME K
Daphnia magna | %% OECD | 20+1 140-160 8.5 | 21 Hf# NOEC 3.8 | Radix et al,
(R, 24 H:RH 202 BHH (m) | 1999
1377 73) LAYy Wik
OECD | ND ND ND |21 H# NOEC 12 | Huls,
202 3T 1995¢
GLP 21 H# NOEC 7
BTN Bl B (m)
Brachionus 2 K¢ 1Rk 25 ND 7.5 | 48 KA ECs 27.9 | Radix et al,
calyciflorus |y 48 W5 NOEC 6.25 | 1999
(hmHE, Ry g ")
hY)




ND: S—%72 L. (m): HIEHRE (n): RTHAE
1) BIBRMES(EV) 7 A M A RF A, 2) FA Y2 (Deutsches Institut fur Normung) 7 A F A K5
A, 3) KEARHAWS (American Public Health Association) A2 N WA K7 A v

6.1.4 MFBIIKTEEME

77 U VRO BRI KT D R ERE RA K 6-4 10”7,

WAL LTE, BT T 74 vva, af, =V AR T IEMEET 283D, 2
D D BATEETEE S NTEHEIED H D 96 Bi#] LCsolX, ¥ 77 7 4 v 3 =T 222 mg/L (Huls,
1995d), =¥~ AT 27 mg/L (Bowman, 1990) T ¥ . ESZ MR N/2 D K&E W,

WKL OEMEFEEIZ OV TORBRFEILE LN TR,

x 6-4 T2 VUNBOREICKTIEERBRER

TR R | REBE | BE i pH | =2 KA1 > b 353 SCHk
p@=32d14 F= (‘C) | (mgCaCO4/L) (mg/L)
Danio rerio ND Directive | ND ND ND | 96 5[] LCo 170 | Huls,
(" 7°774y74) 92/69/ 96 I LCso 222 | 1995d
EEC, 96 IR¢fH] LCygo 290
part C.1 (m)
GLP
a1k 7k
Cyprinus carpio ND ND ND ND ND | 24 F LCygo 100 | Nishiuchi,
(1) (n) | 1975
Oncorhynchus ND u.s. ND ND ND | 96 R§fif] LCo 11 | Bowman,
myKiss EPA 96 [ LCso 27 | 1990
(=777 GLP 96 I LCao0 100
ik 96 I NOEC 6.3
e (m)
Leuciscus idus ND 1Rk 19- ND 7-8 | 48 B LC, 210 | Juhnke and
(4RO —Fi) 21 48 W5 LCso 315 | Ludemann,
48 I LCygo 420 | 1978
(n)

ND: &—X#72 L., (n): BREMRE, (m): HITRE
1) BERMESEY) T A2 R HA FFA

6.1.5 ZDMOKEAYICHKT BB

77V IVEEDZ OO KA D RS R A K 6-5 1TRT,

T 7V T AT DOIRE T2 96 REH OFER T F8AE A FERE & L7 ECso X UY LCsp (% 1,000
mg/L % 2 T\ 7= (Dawson et al., 1996),
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K 65 T 7 VIEEDEDMDOKAELEYITKT D BERBRAE R

LR K x| &Kkl | BE i pH | =2 K& A > b V35 SCHk
R BERE | (°C) | (mg CaCOs/L) (mg/L)
Bk
Xenopus laevis iR *ikAk | ND ND 7.0- | 96 IR ECs 2,470.3 | Dawson et
7V xv) 7.8 | Bk al., 1996
96 I LCso 5,487.8
(n)

ND: 5 —% 72 L. (n): ixEHsE

6.2 FEAEMIZXTDHE
6.2.1 AT B EME

AL -®PHAN TR, 727 VABOMAY (EEFOMESCHEIE) (BT 2 RS I355
AL TR

6.2.2 HEMIZHT BB
FE L &N TIZ, 727 VAVBOMYICET 2B EITE LN TV RN,

6.2.3 BEMpicHd B8
FELZ&EHENTIZ, 727 VABOEICET 2B EIZEL N TV RN,

6.3 BREFHOEM~DOEE (L V)

77V IVERDBREE T O AWK D BMEREIC OV T, B, WEIKMLE, ARME, B
7 EEREICRMMTbR TS, FEAEMICET 2RBREE IS L T,

A HOWNT, B R/IMET, A CIXMEEMERCHIE (Vibrio fischeri) (292 F LR
EATEEE L LT- 22 IF[#H NOEC @ 6.25 mg/L., JRUZEBEh) Cir3#i=E =48 (Chilomonas paramaecium)
CTHIFHRLE 2 FEAE & U 7= 48 FERIHEMERIE (ECs) @ 0.9 mg/L Th -7z,

BT D ARMERBRCTIZ, BV T A T A2 AVWEARRERR TO 96 FEH ECs 23
017 mg/lL (/SA A~ R), £72. BRTFT AL ZTO 72 I ECso 23 0.04~0.06 mg/L (/S F+~ R)
K& TY0.13~0.205 mg/L (A RHE)TH Y . 2D Ol GHS AtEEEA EMEX 0 LIS L,
D TIRWAEMRAZ RS, o, AREFICET 5 NOEC IZOWWTITERT A LA TO 72 I
] NOEC 7% 0.016~0.025 mg/L (AEEHE) Thotz, WEERME LTI AZ L bR~ D 72 FEH]
ECso 7% 105 mg/L (AE L) &V | AKFRITIE NS &S PEDMER Y,

EFHEBI 0T 2 aER ML LT, HEEBOA A4 I V0 a0 48 i) ECso (EVKIHTE) 23
47~95 mg/L TH YV, T b DfEIX GHS BPEEIEAFEEX S IS L, AFEEZ T, &
BRI D pH % BEHHE & D \WITFPPERHIT IS FREE U738k T 24 RFRE) ECso (VK FHLE) 13 54 mg/L
KONT765 mg/lL THHT=EWVHIRENHY . TOET 10U ETH-T=, WEME LTI v
v Ry a2 U 7iextd % 96 BE LCso 23 97 mg/L Th -7z, EWEMERRT —4 & LA+
T aDBFEIZKR % 21 A NOEC 28 3.8 mg/lL T > 7z,

IR DIEFEMED H D 96 FEM] LCso X, ¥ 7 7 7 4 v 3 =2 T222 mg/L, =~ A T 27 mg/L
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THO ., BZMEENNRYKREDoT, =V~ ACxT DI GHS Al #tEAEMEX S 1
YL, AFEEZ RS, KEKORYEEICET 2B EIIHR LN TR,

Zoft, 77V BV AT OWE R TIEL, BFEORAELZIEE L Lz ECs. LCs
&% 1,000 mg/L A8 2 TN,

LS 77 VIVEEOKRAEAYIC KT 5 alkmE T, B3 LT GHS StEHEA FEX
3 WA L, i THRDAEMEZ /T, RHIEMEO NOEC 1%, #¥H TIX 0.016 mg/L M UV 5%
¥HTIL3.8mg/lL TH D,

BONTEFET —F D5 LKEEMIIKT DR/MET, BETHLERT AL ADAEREE
ZHEE & U7z 72 FE[E NOEC @ 0.016 mg/L (EE#E) TH 5,

7. & MEE~DE
7.1 AENESM

77 UNEOERNEMORBREREFR 7-1. 727 VAVBOEMIZEIT 5 EHRKE 2 X 7-1
WZRT,

a. I

YUAKDRT v MCEAEEG LT 7 U VERIZESCNT (1 REIBAN) IR 4172 (Black et
al., 1995; Kutzman et al., 1982),

HED C3HIHe ~ 7 A K OMED F344 5 MIZ[1-**C]-7 7 U /L& 10 mg/kg % 7= 1% 40 mg/kg (7
TN OWIR) ARREH L3R T, BE 72 KRB W T, v U ATEEEEDOZNLEN,
12.4, 114%03WL S 4L, 70.9, 49.9%NELNHHB LT, /o, 7y hClERGEOZNE
. 25.6. 19.4% WU X FU, 265, 41.3% 0N F R HIf#EL L 7= (Black et al., 1995),

F v MZMC THEER L7-7 7 VLR (5mglkg) &V AFEKEENE (pH 6 £7-137.4) R OVT & K
VEREEEE UCRREGE ] L 7o JEBR T, IR TR ISR A L, 24 TR O BRAEWIUIE T b v
DEA 22%., FREHR D4 pH 6 T 19%, pH 7.4 TiXK 9% Tdh - 7= (D’souza and Francis,
1988),

b. i

M SD T Mz MC-7 7 U LR 26 u glkg OKIETR) ZFR O #SE L7928 T, 1 BRI LI
&N TEIICMCO, & L THERICHER S 41, %5 65 4314 TG SN ED 37%MEPIZ4y
i L. B RE D o040 F I3 ITIE (2.6%). NENi#LA (1.9%). /M (1.5%). B (1.2%) MK O
(1.0%) T, ffi. FZR§. L&k, B O C 1% TdH o 72, IRFISIIR 6% D K e A3 H &
U7z (Kutzman et al., 1982),

MD SD T v M HC-T 7 UNEEDER & 1L iR L2 ER T RB% 15 CRER
D 18.3%2MAN (T LEFFRER) (2504 L, %88 65 012 1TIT &M T oM REIE 8.1%IZ D
L7z (Kutzman et al., 1982),

HED SD T v MC[1-MCl-7 7 U Vg 400 mglkg (KIEHR) %% 045 7= E8 <, &5 24 1R
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%1213 80%78 MCO, & L CRERICHEIE S 47z, kT o7 7 U A U EE 135 3 H#%ITHT
B CHE 58D 0.4%., T 0.39%. FZJE T 0.18%. DO T 0.1% AR TH Y . JRHIZI
5%, #HFIZ1% 9% AN PRI &7z (Winter and Sipes, 1993),

c. fREH &R OHE

WD SD T v MIZ MC-T 7 ULV 26 uglkg (KIRIR) ZfN# G L-EBRT, %5 6545% T
BH SN MFEDR 60%28 "CO, & LTI T ICHE &, K9 6% R FIc Pt & iz
(Kutzman et al., 1982),

77 UNVEEO ERRHHREE X, T2 U LEE-CoA 2T 3-E Rux v rn 4 v iafkl L
T~o i I7 T e Rigifbsh, Bk v 7' FL-CoA & CO IcfE@snsd, Zd
TEF-CoAH TCAHY A 7T XY COIHEH 415 (Black et al., 1993; Finch and Frederick,
1992; Winter et al., 1992), Z OfREEIZI b= KU 72BN TR Y | B B B biZkEEl L
72 CTo % (Finch and Frederick, 1992), 7 7 U VERIZ = AR ¥ RRHE OB ©E 2 51553,
R O Tz =R F v RHRAP R S V72 fE L3S S iv7e sy - 7= (De Bethizyl et al., 1987),
F 7=, invitro (BHHER) < invivo T, 727 U LEEE 7 VX2 F 4 (GSH) K OFEEHE SHALA W
(NPSH) & OIS FER S AL TWH 0, EIITIZIEF 1T 720y (Black et al., 1993; De Bethizy et

al., 1987; Finch and Frederick, 1992; Miller et al., 1981; Winter and Sipes, 1993; Winter et al., 1992),

D SD T v MiZ[2,3-Cl-7 7 U LlE 4, 40, 400 mg/kg (0.5% A F /Lt /b v — ZKIEHK) %
HER A &G L2 EZEBR T, 5% 8 PRI LA, &5 & D 35~60%73F 12 CO, & L TRER I
P &z, 72 BRREILANIC, HURBED 44~65% PR TICHE Sz, JRFIC 2.9~4.3%, #
HZ 2.4~3.6%PEME S, fLRET 2 18.9~24.6% (N5IHFLARIC 9~15%. AFNEIC 1.7~2.2% &% OV
MRHIZ 0.8~1.1%) A L7z R E LCT3-E Red o7 4 v BaAKH Sz (De
Bethizy et al., 1987),

HEoD C3HIHe ~ 7 2 K OMED F344 5 ~IZ[1-**C]-7 7 U /L& 10 mg/kg X% 40 mg/kg (7 &
N TRIE) ARREM LI ER T, RINENTT 2 U AT MC0, & LTEAR ) b &
. \ET2RFH%Z T, Ty MZBW TR, sHELEAERSEOZNEIR 695, 7TT%% 5
Wiz, WINENT=T 7 VILEROMENEF P S (<1%). HETIC B8 2~3%%F LT,
AR, = 7 ACB W T MCo, o T @ A& & KA &R G RO Z N 835, 7T7.7%% 5%
7o DRI X D P 3R < )T, IR SN 725 2O 1% ARk 7% (7 L7- (Black et
al., 1995),

D SD T v FZ[2,3-1Cl-7 2 U Lk 400 mglkg (KIAHE) % HLEIRE O 5 L 7= 528 .3 H UL
PIZHe G- LT R D 78% 7% YCO, & L TIPSR AICHEH &, 6.3% 23R IS, 1.1%73 3 (2 Bk
MEAL, AT 4.8%, AFIEIC 3%, FEMGIC 1.3%. BSIC 2%03EfE L7-, IR LY 3-& Fox
AU, N-TETFAS-QR-INAARFT2-E ReXF U T ) AT A N-T BTV
S-2-INVHRF TN AT A S AL T 7V VORI & L CRE S Ve, REK
OT 7 VBRI S e nolz, £, ANV BTV — VRS R S vz (Winter et al., 1992),

invitro EBR L LTIX, #DOSD T v FORFI 7 v Y —A2[2,3-1Cl-7 2 U LR 10 u L Z 0
ZATAVFax—bFLFERT, RE@BIIRE ST, 727 UV VBOREIEDREERIES D)
HENX E 47z (De Bethizy et al., 1987), % 7=, ME#ED C3H/HeN ~ & A DAk (IR, B,
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WEFRIR. BRE . NBE. K. BRI, B, DR, . CBRSE. TENI R OVRE) IC[1-MCl- T 2 UL
B2 Mz T LKA % 2 _— b LIEERT, B, MR OREICB T 27 7 U Vgigto
R ILZEh 2,890, 616, 47.9 nmol/hrlg TH v | REHIEZE4 0.13, 0.867, 10.2
Rl Ch o7, M, BRE . OB, Mg, T5HH K& VKRG CIEFig C o LiEE D 10~40%TH Y |
D O TIX 10%KT CTh o7, Mk T 2R ITHEZREITE) o7, £/, 3-BE e
Xoru A U & L CHE— R &7z (Black et al., 1993),

Z v b OB OO R T[L-Cl-7 7 U VEE DB E 2 B E L7k 22N 4.
2 . mol/hr/lg T& - 7= (Black and Finch, 1995),

d F&®

T UNMBIET v FR~ 7 RITRA, R RO ARBZECHICRIEND, KEH»
5 DOWRIRITIARLIEHE D pH IR SKAFET D, WIS 72T 7 U VI, (KN O EE e fidias
20040 L BB L ORI W T b RU 70 B - bR IZ & > TREIZ CO ITREH &,
FITHERFICHEN S D, RROEFICHENCHRES L, 7y P TIEIFHEREY & U TAERT
53t Faxy 7o d U BENRHERIN TV,
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H,C=CH-COOH

79 )IVER
TEFIL
(FoE#F=) GSH
CoAvT4—1t
I
[HC=CH-C—SCon] " [GS-CH;CH7COOH]
7 1) JLE-CoA l
o= N COOH
I/ A)L-CoAE RS54 —E |
GH—GH-S~CH,CH;CO0H
NH-COCH,

0 W7 £F - S[2-h LAF S TF L]
[CH,0H—CH;C—SCoA ] ~VRTAY
-EFAFSTAE=)L-CoA l

‘ COOH 0
ErOFSALYITFYL | I
~CoA Mok 4> fREE 3= GH~GH~S~CH,CH,CO0H
NH-COCH,
CH,0H—CH;~COO0H N7 EF - S [2-ALRESTFIV]

- FaxL oA Bk
B K R EE R

[ HC—CH;—COOH ]
0
YOVEEIF7ILTER

TAOVEEEITILTER
BRAKZRER e

0
[H,C—C-SCoA ]
7 £ F JL-CoA

TCAH A Z )L —= 00,

7-1 77 UNLVBORBRERE (EHC, 1997 X Y 1ERR)
E) [ 1CHERZHREIEEE ST,
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#£ 7-1 T UNBROAKNERDORBRKER

VT b B
i)

gy B -4t Be b B WOR SCik

%—;’“ .
P31 - 3 i

~ 7 A B[] 40, 150 mg/kg MR RSP WY, Black et al.,
C3H GREFE D) | ([-¥Cl- 7 7 U | HEite: R &R ~OHHIZZENENEGEOK 3% | 1995
liid JUER) & 1% R o, M, IR OV 5 MC Bk

DOHHIZEETH -2, Lol B HIZE) -
7=

~ U A 12354 10, 40 mg/kg WLV %5 72 BRI 3 TL % 5-5(10. 40 mg/kg)

C3H/HeN ([1-%Cl- 7 7 U | oFnFh, 124, 11.4%3R I SH, 70.9, 49.9%
1 IVERT B b R | R DR

i) ettt CO, DHEH I, I S 7= B & S
HEEOFNFN 835, 7T7.7%% 57, fORIKIC
L aHEIIENTCH o, RN SR ED
1% AT DS FERR 7R A

Z vk B [A] 40, 150 mg/kg MR : L DT I,

F344 GRERE D) | ([1-MCl- 7 7 VU | Ak RE & LR, MR OFE D 3-8 R
3 JUTE) X Fu b FUomARE SR,

7w b Rz 10, 40 mg/kg WL B 72 BERI 2 12 38 T 4% 55 (10., 40 mg/kg)

F344 ([1-¥*Cl- 7 7 U | ®FNZF ., 256, 19.4%A KIS 4L, 26.5, 41.3%
iz NEET ¥ bR | BER D,

&) Pete: ERYEHRKIT Co, & L TR TICHE &
. BE 2 EMZET. SHEBELEAEBERSEDOZ
NZENK 695, 7T7%% HdT-, WINEN=T 7 U
e DFRE A FEA~PEIE S (<1%), FFRIC B 2~3%
E ATV,

7 v b BN 26 11 g/kg WU 77 U IVERIZEEC) (L REBILAN) 2RI, Kutzman
SD GREIRR D) | MC-T 2 U LER | o 5 65 %k TG S it ie o 37%3 A | etal., 1982
i3 IKTATR) WIZ oA L, B RE D PR FFEL TN (2.6%). AEHS

HRE (L.9%). /MG (1.5%). B (1.2%) Jk OV
(L0%)TH v . A, KJE. D, MEOHAT 1%
o
Pl 5 65 43tk THE ST RE DK 60%73
UCOo, & L TR HICHE S, #9 6%23 R IcHE
Lt
Sl R R A9 oA BEEHE 15 Sy CTHREBREO 183%°87 v b
AR (MC-7 7 VL) | (TN RERIPIRER) ICfREF, SR 65 3tk TRIEOMKL
1M &% FHHEIX 8.1%I238,
A 123’4 5 mg/kyg RN 24 BRfE#% O BRERKIVLT 2 R b 22%, | D'souza &
(*'C ) PH6 B A 559 19%. pH7.4 FE@iE/ &% 9% < | Francis,
BT, 1988
D A BRTR IR
(PH6 X% 7.4) K
(Ol NV '3

Z v b SRR O 400 mg/kg A RN S E N T 7 U VEEORIEE | Winter &
SD ([1-Cl- 7 7 U | 1% 3 BEBICIZ—RRICIR LV, PR CH G- 8o 0.4%, | Sipes, 1993
HE IV K ERIR) T 0.39%. FZJE T 0.18%., Z DLk T 0.1%

Hi
Heitt: 5.0 24 BERALANICHKI 80% *CO, & LTI
K[ &z, 3 B LA TR F~DHEM DS 5%,
F PR A~OPEHEA 9% TH - 7=,
132 501 u g/cm® WL 72 FEREEE . BERE D 6% N E STy o
8.4 cm? ([1-MCl- 7 7 V| G R E # if h B B
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TURUY,

17

Gk e G- A Bl & R Sk
%:“‘ .
PERI - 38 fin
~ A in vitro EA R B, FFigk OB CB 57 7 U Vgl | Black et al.,
C3H/HeN | T, Bli. W& | ([1-Cl- 7 7 VU | O A E XL EH 2890 +436, 616 + 62, 47.9 + | 1993
CriBR | M3, B . | L) 5.8nmol/h/g T&H v | L2 11241 0.13, 0.867.
1 N NN R 102 eI T o7z, Bli. HRE . DB MRER. HERG &
i PR, A, oD ORI TN T OBRLIEE D 10~40%ThH 1 | 7%
Wi, Jifi, S Y DL TIE 10% AT T - 7=, Mk 31T 5 R
5. BE LY IS, F2, 3-E Fed v 7oy
a1k oy IR & L CME— R,
EENER
A4 F a2
—va v
(1 IREfA])
7w b Hifa] 4. 40, 400 mg/kg | At EARE D 129123- Fus 7’4 | De Bethizy
SD GaFIRED) | ([23-4Cl-7 27 U | Bt Th o7, £/, TRx Y NME L REEY % | etal, 1987
i3 JUIE 05% A F L | HENh o7,
T w— AR | A, PRI 8 BERILINIC, &5 8D 35~60%70° 3
) 12 CO,p & L TR RICHER S 17z, 72 RERIBANIC .
B G RED 44~65% N FER P HEH S vz, & D
B RTIT 29~4.3%, FEHIZ 2.4~3.6%HHME = 4,
HLRHIC 18.9~24.6% (AR ML IC 9~15%, JIFhgic
1.7~2.2%K O 1T 0.8~1.1%) #fF, AR
WL LT 3-E FuaxiFobv L r@gimtisn
7=
JFzrway 10uL R RSt s nd, 77 Vv oRE(LE
— A ([2,3-Cl-7 7 V | B’EERIE G SR S iz,
JVER)
7 v b JF g 7 & RH R LM COp I RFF &, 72 R & LT | Finch &
F-344 Yxx—bh |[([*C-7 7 V|3t Rax Tt rigiR Lz, Frederick,
i MESHEL | ) 1992
I b=
Ny 7
7 v b Lk D 7 £ R R 77 Ve v H F A (GSH) LK UEE | Miller et al,
Yxx— b 1 SH LA (NPSH) O KGR A7, 1981
7 v bk H[A] 400 mg/kg Rt JRP LY 3-v FexoFub'F i, N-7 & | Winter
SD @ n) | (23YCl-7 2V | FAS-2-HARF2-E RauF=F )y =5 | etal, 1992
s IR IKIEIR) A2 N-TEFIL-S-Q-TNVARFVZFN) AT A
V-S- BRALI T 7 U VERDOEI & L CRIE X
Nizo REILOT 7 YV ABIIHRE S o7, &
oo ANV —Agb il S en, 2hidis
LTBENE P> T=ONERRTH 5D,
el 3 B ANIC G RE D 78%728 MCO, & LT
FER T ICHEH S d, 6.3% 28 R HIC, 1.1%AFE i
PRt &, AP 4.8%, FEIC 3%. AEIGIC 1.3%.
BB 2% 35 AE LTz,
Z v b B 2 ) A R 7 v b OB R OATIg o # 5 <[1-*C]-7 7 | Black &
TF O | ([1-4Cl- 7 27 U | U A BR OB 2 JIE Li-fE 58, 2h2huf 4, | Finch, 1995
JVIE) 2 mol/hlg TH -7z,
72 BERAERCEH
EL7Z#HANTIE, 727 VABOBEFREL OCFEFIZET EHE T I BRREIIEON




7.3 EREWIXT 5EME
731 [EHEME

77 U VRO EERENNI T D e a2 & 7-2 (2R3 (EU, 2002; IPCS, 1997),

O 50D LDsg (X, ~ 7 AT 830~1,200 mg/kg, 7 = kT 140~3,200 mg/kg TH -7z, WA
FFED LCs 1T, ¥ 7 AT 1,798 ppm (2 FEfH). 7 » b Tl 1,221 ppm (4 FERE]) i 1,737 ppm
(4 K§fH). 2,545 ppm (2 F¢f#]), 3,766 ppm (1 ). 8,822 ppm (30 43) Th o7, #BE#HE 5 D LDsg
X, 7 > KT 300~600 mg/kg, 7 ¥ F T 295~950 mg/kg T -7z,

HEZ ~ B2 700, 900, 1,100 mg/kg % #% M $& 5-1% 48 WFff] TORBLM =B AEICB VN T,
FERE b B2 D BEIE R OVRAE, JTFARAL 0O Z5PE K ONBEZE 23 38D B 4L7= (Majka et al., 1974),

Z » b2 1,008, 1,221 ppm % W AZFE L 72 38R Cld, WHg O Fe ifi, KB SRR 0O B O R E |
K[EXEN~OBLY, MaENO~ 7 a7 57— MFEENTORBERIEN DIV GFE
IR THS (Majkaetal., 1974), 7 v MIT 7 VA FEOFIAR Z 25 7% L - EBR TIL,
R 25~ D RIS K 5 s JE5 POV, i B Rk, BERER A3 2 547z (BAMM, 1988; BASF,
1980), 7 v hIZ 6,000 ppm % 5 BEN AT L7Z B Cld, S & MR ORI, MR R, g
SOBEOEN A BV, 4 BIH 1 BIASEE Uic, S8 IR, s OV IR AR 00 28 1M 73
HAv7e (Gage, 1970), 7Zeds., 77 VILVEBIIKGE OEEIZET HHETNICLEK T DK & ik L
(BAMM, 1988)., HIHMEIT RS & O OBMHERAFMEITE W & @d ShTwsd (EU, 2002),

P8R P 5 CIXIRE D R FEE BYER 2 DAL, v ¥ IR 400, 600 mg/kg % 24 W] B S H
L7oFBRClL, EEORTERIIMA, BEL, IR L O—BOREEO BN b, FHIfk
WZEB W TODIEIR & Ok ER R b iv7z (BASF, 1979),

#£ 7-2 T UNLBOAMZEERRER

<7 A Z v b ¥
# H LDsg 830-1,200 140-3,200 ND
(mg/kg)
W% A LCso 1,221(4 KEfH)
(ppm) > 1,737 (4 I¢RE)
1,798 (2 i) 2,545 (2 W5 1) ND
3,766 (1 ¢RH)
8,822 (30 %)
#% 5 LDsg ND 300-600 295-950
(mg/kg)
JE N LDso
17-140 24 ND
(mg/kg)
BZF LDso
1,590 ND ND
(mg/kg)

ND: T—%72L

732 FIFAEROERME

77V VIO EERENIZ KT D RITEE & OVE BRI AE R A R T-3 10T,

U RO T 7 U VD 10%FIE K ORI (W0 10096) % #55 L 7= B O
R L. 0.6~5%I I TITHRIBEME 2~ 3 & G S TWw5 (BG Chemie, 1991; Carpenter et al.,
1974; Majka et al., 1974),
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UHXDOKLIEIZT 7V VEED 20% K% O 50%KIERR & 1 Ay L7 EBR T, 20%/KEHE Tl
B DALEE, 50% /KA CITALBE & RIEAFRD b vz L STy % (BG Chemie, 1991),

Y URIZT 7 UNEED 5% T & b R A 14 H A B BGE A U 72 BT, A R T L
A& STV (DePass et al, 1984),

REORIRZ 3FIHDO~ T AT 7 UIVEED 1%k N 4% 7T & b iR, 0.1 ml Z23# 3 3], 13

W L 72 S2BR CIE, A%IAIR CHIBEME S 2 B, WIRAOIZ I N R g o B2, ke, 7%
8. MREFRICITE I P RIEMEZAEDR A BTV D A3 1%H IR C I ARk 7 A |2 At
B2 EEME AL LB DTV ey, E72, BRI K D Z2RITRO 6TV (Tegeris et
al., 1988),

UHFXORIZT 7 U AVEED 1%, 3%, 10%HHR £ 72 135K (ML 100%) % H L7 28T,
1% & 3%ESIRITHIBEME 2 7 L. 10%%HE M ONFIHE (FLEE 100%) (3 &2 R 3 L fis S v Tn
% (Majka et al., 1974),

T 7 UVEERHK (MEE 100%) (XARHFE L ARG SIS E T L MEINTVD (BG
Chemie, 1991; Carpenter et al., 1974),

F7o, U XA M2 Draize IEICEB W CTHROWVEREME 2 Rm 5 & S ST b (TSCATS, 1992),

PLb. 77 UV AVEBRIZEMMERIZEB VT, EELOIRIZ, 0.6~5%A LRI, 10%IAHK & Y
R (GRILEE 100%) 1308 AtE 2 oR7,

# 7-3 T 7 U NAEBRORFIEMER OVE R MEREBRER

wyfEs | RERIE 511 o ik P STk
855k
A FeJE—¥ | ND ND JERMEH D BASF,
B 1958
PAES FERE—IR | ND PG R | Rk, 10% AT EESH Majka
A JRHR 0.6-5% ¥ E CIL il H v etal., 1974
0.6-5%.
10%
A FEJ&— | 1 43T 20%., 50% | 20%JAIK CILERE ORLEE, 50%¥AK T | BG
A KRR IZALBE & 78 Chemie,
1991
~ A R RFE | 14 A 5% HE & 0 DePass
L etal., 1984
B Jikc i
v A B R BARE | 13 JA ] 0%, 1%, 4% | 4%IEIE CHRIEMED Y Tegeris
3 Rk A 0.1 ml AR P2 Vit B B D P58 . & | etal., 1988
B Jikc i 3 [al/58 2 R, AR I RN 2R
*ffri\ RIEMENDH D
19%VAIR C IR 8k 2 ) L AR HR i 7 1 3
PRI LInZx ST
R L DER TR L
A AR | ND R GRS | U (REPE 100%). 10%IAW 138 &M | Majka
100%). 1%. | » V. 3%, 1%ERITHEMEE =T | etal, 1974
3%. 10%
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wpfEs | RERE 511 B b5 & S STk
55k
AAES ARAFME | ND O (ML | R (WEEE 100%) (FHME R OV E | BG
100%) HEESI &R Chemie,

1991;
Carpenter
etal., 1974

AV Draise {% | 18 H [#] 0.1ml SRR TSCATS,
1992

ND: F—#72L

7.3.3 RAEME

T 7 U VIR O EBREN KT D REAEMERERGE R 2 R 7-4 1R,

BIEE ORI HEBORBRENH D | BAEMEDH Y &+ 2 8E L AR L & T 58ED
HHN, MHEERE K BILHA SN D E/LE v b & V- Maximization 75 TV VE/EM 2 7R~
T EE I TV % (Magnusson and Kligman, 1969), %< OEBRTHEHA N7 7 U A RRICZE
U CITMENHFE S TWRWA, il 7 7 VA CREIEL7ZEMIcxt L, B LT 27 U
JVER TR 24T o 723 B THLS TIRBARMEROS 8D 72 o T Z & v b | BARMEII A HIMIC &

HH0ET 5L H D (Waegemaeker and van der Walle, 1984),

£ 7-4 T 7 Y NVEBRORBRIEERBGER

B4l 5 ABRE 55 s R ik
55k
ELEY | AR REAE : 20% REAEMEZR L BASF, 1958
L 2%
E/LEy b | 0.1ml JEAE : 20% FEAEMEZ L Rao et al.,
Hartley 418/10 H 1981
5 VA
IZ FCA %
5
e #& &G
D 2 HE
BICHR
E/NE v k| Polak i& FWNEES- : 1mg BEAEMEH D Parker &
A=k 5% Turk, 1983
E/LEy b | Maximizati | RS 5% 5V VR Magunusson
on ik WEAT AR« 5% B PksR : 21/25 & Kligman,
A : 10% 1969
E/LE v b | Landsteiner | 0.1%i% % 0.1ml 10 [E# 5. | g5V JElAEME Magunusson
-Draize 15 Fa R« 1/25 & Kligman,
1969
E/LE v k| Freund’s BEANEE : 1.2% B & 2R BPE OIS & o) L2 &) | Waegemaek
complete RS 1 2.2%, 7.2% HEINTWDHN, R LD | er & van der
adjuvant JEAEME RS D FTREME 23 7RI2 S 3 | Walle, 1984
ES %
E/VE > | Freund’s R JEAEMER L BASF, 1958
complete
adjuvant
%
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734 REERSZHM®
77V IVEEDEEBRENYC 3T D KAE & 5 R ER R RA % 7-5 1SR,

a. Bo#ks

MEiE Wistar =~ M2 0, 150, 375 mg/kg/H o & 90 H MK EHKEE L=<, 150
mg/kg/ H #E D IERES 5 VT, 375 mg/kg/ H OR#E 6 VT, M 9 PLSMHERL.Cy, RIRIR T, SLEZEVET
L7= (%5 14~80 HOR]), F7=. 150, 375 mg/kg/ H TIZRF R (&558 il £ TITHKHR),
B -HbEOSR, 77 /7 —8, MREEIEES 3 £ TILFh L0 THREL L., 150 mg/kg/
HEEOMES VT, M 4 PT, 375 mg/kg/ HHEDOKE 5 PT, M 7 VT CHAREHINANG], B RSB O 5% O
OO, Feif, YD A JBI5 . RIS OEPEMEFEDN 2 BT (BASF, 1987; Hellwig et al., 1993),

4 Wistar < ~ B2 0, 120, 800, 2,000, 5,000 ppm (% : 0, 6. 40, 100, 200 mg/kg/H . W :
0. 10, 66, 150, 375 mg/kg/H) OHET 3 2> HM (10 PL/EE/ME) KOV 12 2> HIH (20 PL/EENME) R
KEEE LT3R T W3 v s 2,000 ppm LA o $e 5B GRS B K B | BE AR AN
5,000 ppm B DO HEICIEATRRD N Bz, Las L, SCERCIFFE K E DR X NOAEL 4o 7=
DOFHEREL L TEHEDO LTV, BLEX Y NOAEL IE# T 800 ppm (40 mg/kg/ H), T
5000 ppm (375 mg/kg/H) # & HEE X Tu 5 (BASF, 1987; Hellwig et al., 1993),

MEMES 15 PEOD F344 Z » RIZ 0, 83, 250, 750 mg/kg/ H @ T 90 H MK 5 L 7= kb
T, BWOSRTITRD LT, BT X DGRBS L MR EO A IERR D Hiieino Tz,
83 mg/kg/ H i, METEAKEDWD MFRD HNT=DHTIH o7z, 250 mglkg/ H Tid, Mk L HEKE
WA AR B R OB, R A X7 ERE OIS, MECARERINE Y, MR ORI % EE
HIIAE N E NGRSO DTz, 750 mglkg/ H Cl, MEMECRERMIMG], BARERD, BTERD, B
BRI BRI, R & 27 PR ORI, BUN (IMERFEZEF) OHIINAS, HECHHR, P, Lo,
MO D, FER, PR, M, RSB O E SN, MECHTIR, MR, OOk R
b BNgORe BRI, MOMSTEERN, 7BV RAT 7 X =B OEMNENENRD b
7= (DePass et al., 1983), SCikTIE 83 mg/kg/ H CTrdh 7= EDFE K EJs D 1332I & DT,
NOAEL (% 83 mg/kg/H & HEE &4 T % (ACGIH, 2003; EHC, 1997),

b. WAZE

it BBC3F, ~ 7 A2 0, 5 ppm % 4.4 FFfE/H. 0. 5. 25 ppm % 6 FFfE)/H £ 721 22 B[/ H .
15 AMIEWAZZE L, 6 @M ORIERZHE L-RBR T, 6 [/, 5 ppm W ARELS O
BTORBRET, BB TR ERROEME, FEib, RV LEOMbEME D BEMBOIER, %
fBZ&fE S FRE#ESE, Bowman IO EMEN 2 H AL, 22 KEf#/H | 25 ppm W AZREZRE T, 6 A D[E]
BHIM%E, O EZNIER ERZI2{bA (5 PU/#E) L7z (Lomax et al., 1994; Rohm and Hass
Co., 1994), LA 15 PLd B6C3F, ~ 7 A L UMEREAS 15 LoD F344 7~ 11T 0,5,25,75 ppm (0,
0.015, 0.074, 0.221 mg/L) % 6 W¢[#l/H . 5 B/ OSEE T 90 H I EW A8 L7 T,
~ U ATIE, 5ppm UL EOBETRATHI R LR OZEMERZ B, 25 ppm Ll EOME~ 7 A TIRE
HMPEH, e~ A TANE T e EORA, 75 ppm BEOMi~ T A TAE S a B EORD N
oIz, T v MTiX. 75 ppm BE O HEMECIR R OBMEN BT,
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PLEX . B2 o LOAEL X~ 7 A 5 ppm (0.015 mg/L). NOAEL (X7 > bk 25 ppm (0.074
mg/L) TH Y . 2H @D NOAEL [~ 7 A 5ppm (0.015 mg/L)., 7 =~ bk 75 ppm (0.221 mg/L) &
HeE ST % (Dow Chemical Company, 1979; Miller et al., 1981), 725, AMEIIRAKHT —
2 THDHTD, HENATRAETHS2, EU Tix, FEEOH LT —F L LTRHMEL TV
52 b (EU, 2002), AFHEE TIREEMEOME ShT =4 L LTHETT %,

K~ o ZA R OBEZ ~ M 75 ppm O JH & T 6 RFfHl/ B OB T5 H R AE W A28 L 723l C.
YR, Ty b EH R E K ORI ORAD, ALRRE BRI KD SEICRIT HEE LY %
VNI i DO B, SIPEIZ 31T D RO E LVIERR A b, b DEBIET v b &
D~ ACTHEHEIZHEA L, £/, BB T2~ T A ROT v MBI D EHRL O
R BEFEIEYE DA B 7 KR35 b AL7z (Barrow, 1986),

MERES 4 VDD Z > RIZ 1,500 ppm % 6 WREfE]/H |, 4 H [ &% T 300 ppm % 6 el H ., 20 H[HXE
W ANZ&iE LT EBR T, 4 A BBRIECIZEN 00w, IR, (KERED . BiEO 5 o1, 20 A
MR EE T UL SR, REIR, (RE GG 28 7+ H 7z (Gage, 1970),

U EOTF =200, 77 U NVEBORKERSEEICONTX, BRORKETIET > MBI 3
H R RO 12 23 H B E O 53R & . (RESININH 25 & L7 NOAEL % 40
mg/kg/H (800 ppm). W AFEREE Tix, ~ 7 AIZEBIT 25 90 HFIKE W A RE AR O T &
L COMR DM 24512 & L7z LOAEL 1 5 ppm (0.015 mg/L) & | L 7=,

#£ 75 TI7INLVBORERSEHERBRER

By Fd - 55k =Rl & & S STk
PER - 8 En

N oK FE G 90 A M 0. 150, 375 | BRI - BASF, 1987;
Wistar mg/kg/ H 150 mg/kg/ H #E 5 P M 5 | Hellwig et al.,
i3 JC. 375 mg/kg/H 6 PC. | 1993

HE 9 PTASEERE.L (apathy),
HIRIE T, B2 EVE
L (#5 14-80 A D)

150, 375 mg/kg/H
HERE (BEH—-EE
TITHRE), B-HLE 05
B, FT7 =Y, FRK
e OREE 3 HE T
EO® M CHB)

FIREC. B EIISE
BRI D 52 5k O2 0 O
ik, i, b A, I8
B DR o 28 1 5E
(150 mg/kg/ B 15 PC.
4 &, 375 mg/kg/H 5
PT. i 7 PT)

22



) -
PERI - i

Fh5 75k

511

&b

Sk

7> b
Wistar

iy

(10 PE/EEME)

(20 VT/HE/VE)

K G-

3 A
12 2 A

0. 120, 800,

2,000 . 5,000
ppm

(f : 0, 6. 40,
100 200
mg/kg/ H | i :
0. 10, 66, 150,
375 mg/kg/ H)

2,000 ppm LA

W HiE D K B gD
TR E B NI )

L L., Xk CIiEiEkE
DO 1E NOAEL FFAl o
T OHEMEEEL L TE
O TR

5,000 ppm
HED BT & DI

NOAEL: # 800 ppm (40
mg/kg/ H). M 5,000 ppm
(375 mg/kg/ H) #A

BASF, 1987,
Hellwig et al,
1993

7> b
F344
e

(15 PT/REME)

K G-

90 H [

0. 83. 250.
750 mg/kg/ B
(FA I I D
Fhk7e L)

O L, BT X
RY kBRSO Y (VA PN
iR 7 L

83 mg/kg/ H
TR E O

250 mg/kg/ H

HERE & SRR ER, B
FEXTEEOHM, R o8
7 PR DM

W R BN
HECRE B DR B 0

750 mg/kg/ H

WERECREE IS, oK
B, BEERE . Bl
OFEXTE I, JRZ )
7 PO, BUN (Iflf
JRFREESR) O
HECIFRE, Mg, oCg. X
Ot E >, g, I
fige. Fbd. KB OO FE T EE A
pilil

B, Mg, Lo
*EERD . Bl E
FEHEIN, R OOFA T BRI,
TNHIVEAT 7 Z—ED
0

NOAEL:83 mg/kg/ H
(EHC, ACGIH)

ACGIH, 2003;
DePass et al,
1983; EHC, 1997

<7 A
B6C3F;

10 T/

YN

15 A A

44, 6, 22
R/ H

6 @ R oo [ml1E BE
BRIE

0. 5. 25 ppm

5. 25 ppm
BRFEAE T R ICIR B D2
PE. ZEi. R LR oS5y
bz 5 BLEHa D JER,
B &tk LR,
Bowman D Z M (&
HERB)

Lomax et al,
1994; Rohm and
Hass Co., 1994

23




ey fE - B 5051k =Rl &5 = & PS ik
PRI -
25 ppm
22 WEfH/ B %5, 6 W E
HERET O R
W E Rk A (5 VC/EE)
~ A PN 90 H# 0. 5. 25, 75 | 5ppm Lk Dow  Chemical,
B6C3F, 6 ¢/ H ppm WL Rz o2 1979;
i3 5 A [#/#H (0, 0.015, 25 ppm UL E Miller et al., 1981
0.074, 0.221 | Mt~ w7 A CTIREHEIIHANH]
(15 PT/EE) mg/ L) v A TAETTOE Y
O
75 ppm
M~ 7 A T~ET
=Dk
VAN We N5 90 A M 0. 5. 25, 75 | LOAEL:5 ppm (JAFT52)
F344 6 IEfE/ B ppm NOAEL: 5 ppm (£ & % %4)
i3 5 H[#/H (0, 0.015,
0.074, 0.221 75 ppm
(15 PT/#E) mg/ L) "7 > b (7/10), MET >
k (10/10) Tk fZ o 4
P
NOAEL: 25 ppm (JFT#%
)
NOAEL: 75 ppm (&5 %
)
~ A W N iZ 5 A 75 ppm Z v b, ¥R L& LY | Barrow, 1986
R 6 IR/ A BERO, PR O
HE MR EZIREICE S
PG SIGRSRE A A
7> bk AR RO HEBL, &EC
R B EEHROZE LOHE
e &
INLDOEEITT v b &
D~ A CHEIZHKH
Eo. HREECT 5 T
v MR~ T AIZBIT D
N = 5z A0 e o0 i e 4 B 7
PEOHERER
7>k W N B R 4 B R (1,500 | 300, 1,500 ppm | 4 A R ZERE Gage, 1970
R ppm) BN, IR, K
HE R 6 IR/ A ERD . BlEO 9 o i
% 4T
20 H M (300 20 H Ml g &1
ppm) SRR, IR, (RHE
6 R/ H BT
7.3.5 AFE - FEAEFME
77V IVEEDEBREMI I D AT - AEEERBRER AR 76 ITRT,
F344 7 v M7 27 UJLEE 0, 83, 250, 750 mg/kg/H % 13 M G542l MR, 527l 2R

tPEROK P G- U 72— BB BR T, Fo TI% 250 mo/kg/ H CHERE DK B i oo A B0
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i, oD g kb B BN R NEE - AHrEE BN, 750 mg/kg/ H CTHEME D BT &, 1B
KB REHINENE . TR B R B R ek B AN, R R e BN, K
BFE T E SN, M C U T S IR B BRSO b vz, Fy (HHAER) T
750 mg/kg/ H CHERED R . FKAEcE B BN, BE NG e - AHkkE SR B e DN
figk D etk B Bk I oD JER A e+ A kF BE Bk . TR o B B 23ER & B v 7e (Depass et
al., 1983), L2>L. *xIREEDAEFERE K OWEVEEAS 50% LK\ 72 b . FEHF T2 G B %
BHLHZEIFNEETH D & L TR, AFEME TIE, FHmICAE Y & L,

Wistar 7 >~ KZ 0, 500, 2,500, 5,000 mg/L (0, 53, 240, 460 mg/kg/H#H) Z#KEE Lz
THAREBGERBR T, Fo Clk, HEREEL b BORBIZEFIIA DN o0, Fo, AEHREICH R
WL SN oo, HETIE R EFMEFT R 53, Mo 240 mg/kg/ H THRRALEIICEAT &
EAKEDORA ., 460 mg/kg/ H CHEARMIMICEBAEE, BAKEORDNA LN, F Tk, MHED
240 mg/kg/ H CHEARE, BAKREOWA, 7o, KREBD K OEREBINNGE A2 b8, IR
FTRACRE XA DN oo, o, AFERRIC S BF XA DR o 7o, Fi. F2 Tld, 240 mg/kg/
HULECRRURIBIE, Fo d 240 mglkg/ H UL ECTHRELIBIEN A L7 (BASF, 1994b), LI b X
v A5 - 56 EFEMED NOAEL 1% 53 mg/kg/ H (EU, 2002) & LTW 5%,

Wistar 7 > FZ 0, 500, 2,500, 5,000 ppm (46~502 mg/kg/ H #H2) % BkAK$# 5 L 7 b
FHARER T, Fo. FyOERIAEIC AT HATU/2LN, 2,500 ppm Bl LB 58T Fy HERE DR
= 5,000 ppm T Fo MEME DR ERAD . MEOIREIGINING], Fo MERE DR TEIGINENSI, Fo.
F, @ 2,500 ppm LL_E O G5 RE CRESLE O R EHININH . 2,500 ppm T F, O B4 BR@IELE, 5,000
ppm “CHR g B LR HE 23 A & AL 7, 2B - 38 AE 7% O NOAEL (X 500 ppm & L TV % (Hellwig et al.,
1997),

SD 7 > ~Z 0, 50, 100, 200, 300 ppm % #E#z 6~20 H HE T 15 H# (6 FFfl/A) W A%
#& L7-#AB T, 50 ppm L EDOZBERE CREMW) OEBEF & D 200 ppm LA E O ZER TREIY
DRBEHININH 23F8 60 Hivlc, £72, 300 ppm ZFE R CIIERIAEOMEIEA 7 5 4172 (Saillenfait
et al., 1999),

SD 7 v hZ 0, 40, 120, 360 ppm Z4L#E 6~15 H H £ T 10 HR (6 B§E/H) 25 A%
#% L= BT, Fo REEIY T 40 ppm LL LD B@ERE CIRTESEANENGI, 120 ppm LA Lo R ERE THE
fEEE . 360 ppm ZFERE TRIF. WEIR, BEZROANTR, REEMIEN 2 6 ichs, i
DAEFES~D MR BIIA LI TN, o, F OFRE, 4R, AL OVERK., KEICEEIX
DAV o 7= (Klimish and Hellwig, 1991),

NZW 712 0, 25, 75, 225 ppm Z4LH4E 6~18 HH £ CTm 13 HIH (6 FFfE/H) W AZRTE L
7oiBR T, Fo REEM TIX 75 ppm LB &AL CIRE B INME], BAFERD, &0 9 o i,
225 ppm ZEFERE CRBEFHOMILZ, BENAONTZ0, BEO LR ~OFHEEEIIA L TW
RN, FTo. R O3EAFEMEILA LR o 72 (Neeper-Bradley et al., 1997),

SD 7> MZ 0, 2.4, 4.8, 8.0 mg/kg (IPCS #a%7) A 4E# 5, 10, 15 HD 3 [a], MEHENFE G L
T2 BR T, Fo RRENY) TITATE~D BRI A LTV RNV, FL O/ EKRA TIL, 4.8 mg/kg
LU E OB G TMAE, Fy OF A TIE 8.0 mg/kg & 58 THEE (M8 SUIME DIER
WA) NAHELNTWD (Singhetal, 1972), L2xL, ZORBR TIXREMEN D2 b xR
FEORGEEK OB FEPHARIRIN TN & REECTHLEKREENREO LN TND
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ZE. BEMWA~O—EEEFT RSN LI FEHlCIEIARE Y & S,
UEDTF =506, 77 VVEEOAGE - BAEFBHEIZOW L, 7 v FORAKRE Cl3A5E6E
(B M S, o, BRI —RFErE 2R3 BT HAR O RE) O AT R B 7
bRTWD, 7y FROBTHFOWAIZ X L5 AEEFEERR TIIIREFEIA LR,

# 76 T2 UNABOATE - BAEFHERRE R

By fE - 551k 5 31 Beh & R STk
PERI - o b
AN oKk G Fo Bl fR > 22 | 0. 83, 250, | Foift:fR Depass et al.,
F344 Boaf 13 @M. | 750 mg/kg/ H 250 mg/kg: 1983
T s A B AL, AR, % HERE D FEK B, D
i FLAIH] PRE AN, oD AT st
1A A FHxFEE BN, B A
B *F - FHxEE SN
750 mg/kg:

W A o> EEAH B | FEOK
B RE I
I it o B B R M
FH>ch BB, K T PR
GERSEie=—<:L D) IV R P o)
FEN, M T R
EEJA O X
hn

Fu (HIZER)

750 mg/kg:

W RE oD R B R L AR et
HE N, B O T A
K+ AHxEE SR, B
K OV gk o> #E kb B & 9
A MO PRTEAE R - FR
HEE A, I A
2%

Xt FRAE 0> A2 JERE K OV I
RN T2 DFAMIZ 1T AR

7 vk ok E | Fo Bl DA | 0, 53, 240, | Fo#tihft BASF, 1994b
Wistar Bopl 10 AR . | 460 mglkg/ B | MEME & b B R ERE AT R
i A B, FH Y 7L, ERHEEICEE R L,
OECDA416 (0. 500, 2,500, | K : —MRAY 72 B PEBE IS
2 AR BT R 5,000mg/L) 2L,

5 240 mg/kg:

M AL,
K&,

460 mg/kg:

W AR FE A

AR EPAD,

Fy BithA%
240 mg/kg:
MERE - BT R, BAKEMR
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EWFE -
PERI - 3 i

Bk

$ 511 IH]

&5

e

it S

SCHk

b,

RE WD B QMR E M
HRH BN, BE 2
RETRLIX 722 L,
EFHBEIC R E 2 L,

Fi. Fp AR

240 mg/kg/ B Lk
FRFIRIE, Fp, WO E L
{LIBSE,

NOAEL
ZEFEAE: 460 mg/kg/ H iR
Fo. 240 mg/kg (EU, 2002)
F1: 53 mg/kg (EU, 2002)

7 v b
Wistar

T fin R
i

2 AR A

HOKEL

Fou FyBlAR D
AZWE AT 10 38
R, HEYR. 4y
. FZFLIARE P

0. 500. 2,500,

5,000 ppm
(46 - 502
mg/kg/ H ¥H34)

Fo. FpBifift
ATEREIC 2 L

2,500 ppm Lk L

Fy MR D FE K S
5,000 ppm:

Fo MERE DK &R, HE
OREIININE], Fy MR
(R EE N

Fio Fp JEHAR

2,500 ppm L L

HHE LB D 1 B HE 4T )
2,500 ppm:

Fo VoD BE BA 188 3 4E
5,000 ppm:

AR s B S S

NOAEL

B O EREAE:

5,000 ppm #A

Fo Bt R D — iR =M
2,500 ppm

Fog R oo —ix =M
500 ppm

Fy VAR o F £ 1
500 ppm

Hellwig et al.,
1997

N
SD

3 i A
i

Lo S

Iz 6-20 H
6 BFfE/ A
15 H 4

0. 50. 100,
200, 300 ppm

Fo

50 ppm LA _L:
B
200 ppm LA
(R E GNP

F.(la 1)
300 ppm:
Jiig V2 AR H oD (K fiE

Saillenfait et al.,

1999

N
SD
10 &

LN
(5 7%

)

Iz 6-15 H
6 BFfE/ A
10 HH

0. 40. 120,
360 ppm

Fo R84

40 ppm LA _k:
(R E GNP
120 ppm &L E:
B RS

Klimish
Hellwig, 1991

&
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BhiyFE - P 55k e 5- 1 B b i WoOR SCHk
PERI] - S i

360 ppm:

St miR, BE5EHOR

FE. RE BN

Fi. (IB12)

Bl

NOAEL

Fi iR 038 A3

360 ppm
PAES PN 3 iR 6-18 H 0. 25, 75, 225 | Fo B:Eh# Neeper-Bradley
NZW 6 i/ H ppm 75 ppm L4 k= etal., 1997
T8 i A B 13 A (R BN, 15 A 7
i3 b BERD S o i

225 ppm:

SO 1

Fi(flE 1)

HERL
7w b HEWENHE . | 44 5. 10, 15 | 0, 2.4, 4.8, | Fo @M LM Singh et al., 1972
SD A 8.0 mg/kg BERL
i3 (IPCS #5)
5 PL/EE Fy (B 2)

4.8 mg/kg LA k:

Iin figE

8.0 mg/kg:

BR R (E X
B OIEE TR
STTLY/Ex G AN
SREORGEROEE
FEPHEIZ RIS T
Nz e, HRETHE
HMEFERBDLNTND
ol BE oS0 — K
PERTR A WV Z s &
I Y e s T R 2|
Wrd 2,

736 EinEME
7 7 U NVEEO B s m RS R R 77 IR,
invitro #ERR TIX, R AIF 7 AE & W D18 IFZEARZ 555 (Cameron et al., 1991; Lijinsky

and Andrews, 1980; Zeiger et al., 1987), F ¥ A =— A /A A X — I HARMELE CHO i (CHO

) & 5 8225828 kB (McCathy et al, 1992), #1f%Z » b AFI& O w12 2 v

% NE ] DNA & 5akBR (McCathy et al, 1992) TRt Toh o7, —J7. L5178Y il & v 5 iE

fnf- 229K 78 B3k Bk (Cameron et al., 1991; Moore et al., 1988). CHO #lifil, L5178Y #if, F v 1 =

— AL AL — i MESE CHL Al (CHL #lfa) 2 w5 Rk REHER VI b Btk E =

L 7z (Ishidate, 1988; McCathy et al, 1992; Moore et al., 1988),

invivo IR R TIE, 7 v MW AR (McCathy et al, 1992), ICR v 7 X
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DOREZ 5 L= EEBSERER (McCathy et al, 1992), &4 1 a v ¥ a T & o EES Mt
FHERER (McCarthy etal., 1992) TW N b EMHEOFEENHE STV D

INLOTF—=21E 77 VIVERITHIE & H O 1218 ) 22 R AL BBk . CHO fmﬂa%ﬁﬁb\éua%
ZEIRAE ABR 72 £ D in vitro SR, Yu R B SR L OVEE S PEBBEER 72 £ @ in vivo #BRR T

St 2R3, invitro SR T o T L5178Y Hilin 2 VY B i+ 295K 28 Lk B M QN T FLIE B %
T WD Yt R BRI TR R A2 5 25 2 L EoRT, ek, L5178Y Mz AW % i st
JESRIE BEER IC BT AR R, o o—0LaTRE S TEY . REaRARICERT S

EE 2 BTV (EHC, 1997; EU, 2002),

PUEDS, 727 UV VBITREEREEFEEE AT 200 LB 5503, invitro TIXME %
MWW R 220828 Baklik . CHO Miia 2 Hl W\ 5 B s 2R A BB & £ < OB Clatt 2R
L. £ invivo OB TITWIT R baEE RS 2 enn, BEEEOAELZ PHEICHET 5 2
LT TEZRY,

xz 771 T7IVNBOBEEERBRER

in RER R RERAL B) ALBR SR A& il SR SCik
vitro/in -S9  +S9
Vivo
invitro | HIRZER | X XIF 7 XH# | Aroclor-1254 F%3 | 5,000 1 g/plate - - Cameron et al.,
AR TA100 T v F I AL A 1991
TA1535 KX — S9
TA98
TA1537
BIRAER | FXIFT7AHE | 7 v b X/~ A A | 1,000 ¢ g/plate - - Lijinsky &
R 5 BEkK X2 — S9 &M Andrews, 1980
7L — MEERIK
P2 g
BIRAER | xXIF 7 AHE | Aroclor-1254 ## | 10, 33, 100, - - Zeiger et al., 1987
bR TA100 7 v P XF AL A 333, 1,000,
TA1535 s—  s9 3,333 1 g/plate
TA98 TlAHaN—
TA1537 va Uik
W5 722 | CHO fifa Y, Aroclor-1254  #3& | - S9 mix - - McCarthy et al.,
IRAE BT HGPRT JE& 7 v bk 2,000z g/mL, 1992
R FRETOAFE | +S9 mix
1%, 35. 24% 2,500 1 g /mL
WhEFE | ~v 2Ty -S9 mix. +"1 4+ | cameronetal.,
R FR — iR 191 —392 1991
i L5178Y wg/mL
+S9 mix
1,167 -1,910
wg/mL
EETE | ~vAY LTy -S9 mix +7 Moore et al.,
SRE A — -~ il 300 - 600 s 1228k | 1988
B L5178Y 1 g/mL 75 BTtk
ARER YN
T,
F B AF
W2 BLE D
& 5 HIN
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in B R BB ALER SR A & it SR SCHk
vitro/in -S9 +S89
vivo
Yt (R | CHL g 2 -S9 mix, + + | Ishidate., 1988
R 750 g/mL | JHEEKAFR
W0
Qutafhk | =R T -S9 mix +7 Moore et al.,
R — ik 300 -500 SR A | 1988
L5178Y wg/mL &K A
23N
AR N CHO #fifa v -S9 mix +™ 4+ ] Mccarthy et al.,
R 3,942 -5230 | AEIKTERY | 1992
ug/mL WZHE N
+S9 mix
1,689 —2,977
wg/mL
REH 7 v Mg 420ug /mL — McCarthy et al.,
DNA & RE AR 1992
%
invivo | fEELHE | FAmvavY 5T AR — McCarthy et al.,
BB g AT 1992
HHEME | 5 ICOMERET RO 53R K RO s — McCarthy et al.,
LAY b~ TS 100, 333, 1992
PASERLN 1,000 mg/kg
AR fEk CcoE
2,000, 5,000
ppm
6. 12, 24h
VR
P B FE e~ A Ha|ofk o &5 HEloR O & — McCarthy et al.,
R ICR 5 EoEfiRk Ak b | b 24mglkg 1992
HLAERE 1 ¢ 5
162mg/kg/ H

1) CHO fifii: T % o =— X/~ 2 & —IRELHRHE3E CHO i
2) CHL #fE: T v A =— X~ b 2 X — iR HESE CHL HijE
*1 EIRE CTOAEFRIT, 15, 20%

*D R EECOEERIL, 20%

*3 IEIRE COAEFRIT, BN ITEN

*4 EIRE TOEFRIL, 42, 35%pH OZEEE L

¢t

7.3.7 R

T 7 U VIR D EBRENN KT D FE D AMERBRAE R AR 7-8 1T T,

T 7 U IVERDIED AT O TIE, MEED Wistar T v N Z AW 8KEE TOHRE, ~ 7 %
Z AW R 5.7 5 DN R 8 RN AR ORE, v~ 22 AW R TR TO®RE

WD, I8k, 727 VNERIT, EERRNICRINENTZT 7 VBT 2T NV (77 U IVEEA F L,

T VNGB TF I, T UNET FI) BESPIZINAKGRSATHAELDZ b, ZTb

DOWEDOFN AMERBE R Z2 S E I LBEN R S IThbh T b,
Wistar 7 > & (42 Hifn, 1 BEMERER 50 D) (27 7 U VEE (M 99%LL 1) % 0, 120, 400,

1,200 ppm (0., 8. 27, 78 mg/kg/ H #H4) OILEETHEIZ 26 2> H [, MElZ 28 2 H IR0 (k) #
H U738 TiE. 1,200 ppm THEAENDOTITED Lizb OO, [EEORA 2 G0 5o
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B EIIFR O Sy 72 (Hellwig et al., 1993),

HED C3HIHe ~ 7 A (74~79 Hifin, 1#F 40 I8) OEFHOHIE LI-LEICT 7 VVEE (HER
99%) D 1% 7 & b ¥ 251 L (0.20 mg/VC/HFE) % 3 A/AE, AJERA L7 B T, 1/40
B CRE OB BV, GRS OFEIL A DAL b 7= (DePass et al., 1984),

C3H/He ¥ 7 AKXV ICR v 7 A (6 W fin, 1 #EMERES 50 PT) O EHORIE LIz ZEIZT 7 VL
feD 1%7 & b U 0, 25, 100 L (0. 0.25. 1.0 mg/PL/BAHY) % 3 H/AA, 21 7 H B&A
512 6 HFEBILE LB Cix, FRIEIER ORA % G0 CRGICE L - B ITRD b
Rinole, 72, MED C3H/He v 7 A TiX 100w L THEME Y L/ D F8 A 273 % FURE & bhiz L C
ﬁ%’%MLtﬁ 18~24 Hln DO~ ATIHEMEY DNENS LI LIERET L2 &85 T

. MEBECORERNE RME (9.1%., Frith and Wiley, 1981) Ltk L TIRWEB X B D
b, HEICEHELEELTERVERESINL TS (BAMM, 1990, 1991; TSCATS, 1991,
1992),

D> ICR/Ha ~ 7 A (1 Bf 30 IB) O JEIZ 7,12-dimethylbenz[a]anthracene (DMBA) 20 1 g/
lLaf =y o —4— L UCHESAR, 727 VLD 4%7 & @ik 25w L (0. 1 mg/Pt/H A
M) & 3 HAE, 1.5 FM&BA Lz ZBERER D AMERER T, DMBA/T 7 U Vil 5.8 CRE O
S EREAS AU 1/30 i), FLEEFEAS 3/30 BIFEAE L7ziEn, 77 UV ILEREME S HE CRE O R L
R A3 Auhs 2130 B3 4E L7~ (Coteetal., 1986) 73, EE DA TH L OFFHIIARHTH D,

D ICR ~ 7 A (6 @M, 1HE30 VL) (&7 7 U /VEER 1.4 mg/VC/H %2 1 H/E, 52 BRI T#&
5.4 93 A M@LEE L7-iBRCTid, 2/30 il THREGHEMAL (ZREES) (CHAIERZ: B AL, 55V D APt
R LTz, ZOWETIE, BRAMEOHFE L TT 7 U LEEL DNA L DR BRE T
(Segal et al., 1987),

T U NERT ZT VDI AEIZOW TR, MEED B6C3F,~ 7 AR NF344 T v R & N
727 7 Y VER T F L Ol A& G TOMWE, Midkd B6C3F, ~ v A M NF344 T v & Hlvic
77 UMV TF L OWRARZETORE, MHED SD 7y NEHWET 7 U AVBATFIVEROT 7
YNV 7 F N DOWAZEBZETORE., v~V AZHWTEREEGEOWEDRH 5,

B6C3F,~ 7 A KN F344 T » (7 M, 1 FEMERES 50 IT) (27 7 U L= L (FiEE 99~
99.5%) 0. 100, 200 mg/kg/H (= 7 AIZ1X 0, 1, 2%DIEE, 7 v MIX0, 2, 4%DEE) %5
A/, 103 8 FSRER 0 &5 LB Ci, M~ v 2 L OHET » @ 100 mg/kg B E, i~ o
A OMEZ ~ k> 200 mg/kg THITE O R FLIANE & O RS A D F8 AR A I
L. HIE L fiE CORBAMELE OBENRE SNz, Zo®RETIE, RSN T 7 VILVER
T F U SOE IR C RIS S S, EEICER LW & bR E 7z (US. NTP,
1986).

7T VNEBBIZOWTIEWAREIC L D2BBAMERBOBRE TN, 727 VBB X7 L
WZOWNWTIEWL D0 OHRENH H, B6CIF~ 7 AL F344 7 v b (T~9 W, 1 FEMEESR 75
VB \Z7 7 U Vg F )b (M 99.5%LL ) D785 % 0. 25, 75 ppm D2 T 6 BifE/H. 5 H/
ﬁ\ﬂﬁﬂﬁﬁlﬁﬁbtﬁ%\Xiﬂswmm%gfsﬁﬁm 5 H/H, 67> H KW A Z#E
% 21 DA MBLER L= B ClE. 25 ppm LL_E CH B A I SR E R ORRR 2R Z L 3 2 5
AT, BB AT D S 7= (Miller et al., 1985),

F72. SD 7 v k (5 Hfn, 1 FEMERE 46~53 L) (27 7 U Vg A F /v (FEE 99.8%LL ) D7k
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% 0, 15, 45, 135 ppm OJEFET 6 FFffl/H, 5 HAE, 24 2> H M2 W AN RTFE L=k Tix
(KT D S E F Rz O 2L (R OZENE, B4, ABREORE

15 ppm LA b TR

K OMLE BT ST 08

EfEL7=SD 7 vk (51
?1%1%0 15, 45, 135ppm DT 6 KEfil/H, 5 H/H
LB LTRBRIZBWTYH, 15 ppm BLETREROE LN 2 BTz i3,

pj&lj:%\

B E MO L O N AR
1 REMERE 21~34 PT)

e O

MRS 72> 7= (Reininghaus et al., 1991),
D C3H/He ~ 7 A (7T4~79 H . 1 #E40 L) DIEERDOHIE LI=KEICT 7 Vg F L (Hl
FE 99%LA |) DOJFHE 25 4 L (23 mg/VC/HFHY), 727 U VEET Fu (M 99.5~99.8%) @ 1% 7T

T N UPAWE 251 L (0.20 mg/VL/ HAEY) 22 Z41 3 HIHE

TS D3 AT I B LR hr > 7= (DePass et al., 1984),

bk Xoiz

. T 7 VIVERDFEN

AMELZ

EVERM L@ TirE

DNTIEL, T 2D B ERE N

ROBNIRIo T2, Zh & R
W7 7 UNVEET Fv (ML 99.5%LL 1) @
24 I RS N R TR 6 2 H [HTE
Y QO YAV

B3 L

AMERRBRIZ B

THNA =V m—va T rE—y 2 M, ~ 7 A TORE FRGICE 5 RBCH R A

DATR S IVTZ D,
Mmolo, Fic,
:ié%ﬁ%@i%ﬁi

ANEDIFR

7 7V IVEE O [E BB T O A
IARC X, = AT NVFHE GO TT 7 U IVEEDRN AME

&b ‘Bﬂfcﬁﬁlo 7L\_.o

7w bORKROEEG KON~ T ZADORKE G L 5B TITIENA
T 7 YV AT VIEDFEMN AT

P D3R

Sl AR 7-9 1R T,
BT 2GR T — 2w e LT

R ONSY AW
DONTH T 7 VBT T Lo O &5
PR ENTZH DD, Z DO A FFE M O #5112 X 55308k Tris

TN—73 (& MZRHTBIENDAMEICOWTIEDETEZ2WVWYE) IZHFEL TV 5D,
# 7-8 T 7 VNEBEORENIMERBRER
i e T T “om ik
VAR ROfes | 262> |0, 120, | 1,200 ppm THOTMZBARKEOWRD N & 57223, B | Hellwig et
Wistar (BK) | AR 400, 1,200 | B2 7R R OB AMEITRBD b hho7z, | al, 1993
I e W : 28 7> | ppm
50 P/ H M (0. 8. 27,
42 H 78 mg/kg/
H#H%)
~ U A TR G | A, 1% 7 & b | 140 Bl CREOBIBERA B LNTM, FEER D% | DePass et
C3H/He 3 A/ VYRR 25 | EIERD bR o T, al., 1984
T ul
40 [T/ (0.20 mg/ FatExtfR | 727 UVEE | BEPEXTIE
74-79 A fin &/ H A (mg/PL) 20 0.20 0.02
%) Pz 1% R 5 0/40 0/40 39/40
Fathsef g - 78 b
B5 %t BR . 3-Methylcholanthrene
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i e T R T “ R ik
~ A RS |21 »H [ 1% 7 & b | Mim AR CEMD U REORERN A EICHEM | BAMM,
C3H/He N VIRIE 0, | (&5 & o BEEMEIETE E), 1990,
i3 3 A/ 25,100 u | FOfth, B H5ICBE L EEE I A SR o7, | 1991
50 [T/t EHiZ2 6L Frith &
6 H n TEBIE (0, 0.25, (mg/lt) | O | RO | 0.25 1.0 Wiley,
Eﬁ;‘g;@ EPEY LOSE | 1/50 1/50 150 | 7/50 '1|'28CIATS,
HEBO: 7Tk 25 4L 1991,
*H@: 7k 100 uL 1992
~ A EPeE |20 A [ 1% 7 & b | #5ICBEE LB IS b5 Tz, BAMM,
ICR il NG AN 1990,
i3 3 A/ 25,100 u 1991;
50 PT/EE L TSCATS,
6 i i (0, 0.25, 1991,
1.0 mg/pPE/ 1992
ERiEE))
~ A Rz E | 1.5 4. | DMBA 20 | DMBA/T 7 U A SRECRIEDRFE LR A A 1/30 | Cote et
ICR/Ha 3 H/E w g/ VE % | ], FLEHME 3/30 4], 7 2 U LERELMIE G RECTRE D | al., 1986
i B A& A | R RS A 2130 B3 FE A,
30 P/ %, 4% 7 | XREECIIMEBRAE LA DN o T,
A i A B Rl NN ©) @ ® @
WO, 25, | jz)&
L i - b Bz FLEE NS 0/30 | 0/30 | 3/30 | 0/30
0. 1 mg/| RELERA 0/30 | 0/30 | 1/30 | 2/30
Pt/ H H | DMBA, 7,12-dimethylbenz[a] anthracene
) OxtfE - 7+ ko 254 LIE/H
Q%R : DMBA 20y g/VCHL[EIEEAG+ 7 & b 25 L/
Pt/ H
Q@DMBA 20 i g/VCHL[BI¥AF +4% 7 7 U VEE 25 u L/
Pt/ H
@®4%7 7 Y V¥R 25 1 LIPS/ A
~ A BT #&E | 52 @R, | 1.4 2/30 ) TH 5 AL PIBE D A 5 072, Segal et
ICR 1 HAE, | mg/lL/H JHE AL f al., 1987
i +93 H# (mg/Pt) i) AR KT R 1.4
30 PL/Rt £ BT
6 3t P 0/100 0/30 2/30
A KRR - trioctanoin 0.05 mL
& 79 T2V NEROEBEEBEE TORS AMTHE
HEBE/ H g 5 . U
IARC (2004) IN—73 | B MZHTDRDBAEICOVTUINETERVWYE,
ACGIH (2004) Ad ER~ORPAEEE L CHETERVWYE,
HAPE #4222 (2004) — D AN OV TRl ST 7auy,
U.S. EPA (2004) — FED ATEIZ DWW TR S AL TR,
U.S .NTP (2002) - FEDAAEIZ OV TE STV 20,

74 b FMEE~DEE (FL10)
T UNEEIET v PO~ RO, REHEEG RO AZRE %, #HOITWI S i, FZEW
IR TRV D pH 2R ARAFT D, WIN S N7=T 7 VI VBRI, RN O FEE 2R A
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203 Ly B L ORFIgIC B8\ CREIZ COp ITREH iR S, EICRERIC L » THEH S 5.
RRFBPICHENCH S, Ty PTIEIHEAR#HE LTEKT S 3-t Fex i rmet s
e b IR ICHRE S L D,

77 ) VEROAMEMIC OV TR, BO#E LDy 1L, ~ 7 A T 830~1,200 mg/kg, T v b T
140~3,200 mg/kg, W A & LCso 1%, ~ 7 A T 1,798 ppm (2 K§[#]), 7 » b T 1,221 ppm (4 K§#).
> 1,737 ppm (4 FERE). 2,545 ppm (2 K#[#]). 3,766 ppm (1 FEfE). 8,822 ppm (30 47). %7 # 5 LDso
IZ. 7 v h T 300~600 mg/kg., © #F T 295~950 mg/kg TH %,

Fio, mBHEREL L QIR N EE CIELE ~ ORI K ORFIR~ D2 B ARGE TILIROM
Wegn ~DRITEME, R G CILEE O RITEE, —HREBOE(, DIKE, FKERFE D b
5

T U NEBBITEMERICEWN T, RE, IRICERMECRIRMEZ 7R3, BEEIC O VT, B
EtESH D & T 2 E L IEEMERR L & T 2 E B FET 5,

T VNBOREREBEEE LT, BROEE (okEE) 2BV CiE, KRB, KR,
B ERD . BHEOBER OO0 L, i, 06 A, B, JRMEOEEMEERRD 5
NTW5, JkEGHERIZEN T, MRFRIRED N ONOHEHE TEMR A HIL TN DD,
BKE, BHEEORMNCERT 2 AEELEX DD, WARE CIER EEOEMER & o Rt
P ARD LTV D, BRARKTIZ, 7 v MIBIT S 3000 KO12 7 A Bk &% 5328k H>
5. IKERED ZEE S L7 NOAEL 1% 40 mg/kg/H (800 ppm). Wt ARREE CTlx, ~ 7 RITBITH
90 HFWARGEHAERNG, 2HREL L CORERBA ZfHIE L L7z NOAEL /% 5 ppm (0.015
mg/L). RATHEL L COM ERZOEMEEZIE S L7z LOAEL 1~ 7 R8T 5 90 H W Az
TABR/ D 5ppm (0.015 mg/L) & I L 7=,

T2 UNETT v FORAKREG TIIAHEREBICEE L2V ERE SN TWD, BEMIC—ikeE
M2 " T HE THAERO LB OREIZEENL LN TWD, 7y NEROPUHFOWMAIZLD
RAEFMERBR CIIREFEIIA LR,

T UNMRITEGEFRERERZRERNLO0, RAFREFEREEZETILDEEZ DN
P, invivo DR TIIWT R LREETH Y | BIEFEOFELAMICHET5 2 LIXTER
VY,

T UNBEDFBAMEIZDONTIEL, v 7 ADRE ZBRER N AMERBRICB N THNA, =T
—vavlZueE—va ANEH, YU ATORTEGIZE DB T WD AR RIS R,
7w hOBRAOFEG KO~ T ZAOREFE G I DB TIXRBNAMENRD BTy, Fiz,
7T VN AT VFEDOFENANEIHONTH T 7 U g T L O gfil#E O #5012 X 238 T
FEBRAEPRENTZb DD, Z DA D W N TR M O 51C K D3 BR TIEHEDAMENRE D S
T2, IARCIXT 7 U VER%Z 7 v —7 3 (B MIXT DN AMEICOWTIIFETE 20
WE) IZHFELTW5D,
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