B 1
BIHS 2
BI#s 3
BIHs 4

U R 7 S
No.1 1 2 (G£#m)
TRIAFNFUTEATANLT 4 R

(& F 7T L)
(Tetramethylthiuramdisulfide)

EEMIAATIATE « » » ¢ o 0 v 0 0 0 e e e e e
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© 0 I O O b~ W N =

1 bRt E G 2 2
(1) AL HEOEANH

G T R TATFNTF T ETANLVT 4 R

WL FITA, FIA, [ER(ZAFAAANRIIN AT 4 F], NNN' N —F F T A F
NW23-TTFTUFH AT T IR, Tetramethylthiuram disulfide,
Bis (dimethylthiocarbamoyl) disulfide, Tetramethylthioperoxydicarbonic diamide.
Thioperoxydicarbonic diamide, tetramethyl-, N,N,N'N'-Tetramethyl-2,3-
dithiadithiosuccinamide, Thiram, TMTD (NITE CHRIP 2021)

b5 0 CeH12N2Ss / (CH3)2N-CS-S-S-CS-N (CHs),

RIS

CH;

11
12

13
14
15
16
17
18

19

20
21
22
23
24
25

%Y\x/

Sy fHE 2404
CASH 7 : 137-26-8

TR EIERAT AR (AHE R L, Tl R By M OaEY) 3725
RN SFEDSGR O B I AL P (LRTEE Hol L& 53888, LA B AR IREL R 52-(5)-

87)

(2) PRtk
SMBL - B DT

teE (k=1): 1.3 g/em?
WS 0 129°C (2.6kPa)

REE IFEALERN (20°0)
2.3x107 Pa (25°C) (SIDS 2010)

B
2

(22

=1): —

A0

X

a

|

DT

sl 0 155~156°C

o

(3) WEERL ERIfERRIE
7K G fE R

S5lkEL (C.C.) : 89°C
TR —
JEFEIRI (25T)

EEEYE OK) : T 720
18 mg/L(2E) (SIDS 2010)

A3 -MKSTEAREL log Pow @ 1.82

RS - 1 ppm=9.8 mg/m® (25°C)
1 mg/m3=0.102 ppm (25°C)

D AAME, AR 2 S TR RN IS L KMED 2 E D D, K IRFIT R

HLLIFARRE 2 — W A& KT 5,

N

1% % fo R
v R fERRE
T AbERfERE

L ARHERLR T2ER

72 EF'“CM%%%IHZJK PER LTI REIEDIR
RBET D& MEBBEEOREEDNH 5,
RBES D LT %, Eﬁﬁﬁ&ﬂﬁ% bR EORER 2— b2 /EL

EWEEL D,



26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61

62
63
64

%o TRALAL BB L OGEEIEME & ST 5,

(4) #E - AR, HR%E  ((kIA 2021)

BIYE < i A ¢ 762t (2019 4R (R PEZED 2021)

ik« U 7 DRIFRERIOREK TRIRT L, V= RAEMKT L, IIR(ZF/L= L), EPDM
(ZF L7t LryIA)CR(Zun S Ly TL)TIRY X —Z—DVERN D D) DBt
Fl& L THREDR L@ DD—DTh D, NHEEIIIERF RO DB L EER 73 /e
W ERIIFE L2V, BEFURE X 100~102°C, TT (T 7 7 L)ELABRL TR I b
NHY ., HEEOBZIIIR, AEAH D WO T 200 L, IR T 5 23,
AaA—FORENNHDH, HHEIL03~3% HWVDRE T, BMEIZIZE A L7,
FELTHHTH D, BRENRRET S 51X 5 2 WIBHER] & L TSR] (DM (2-2-
RS FTISIVNVTANT 4 R), CZN- 7 B ~FINN2RSFT Y VANLNT =
YT R OYERIEIDN,N -7 2= VT T =V )DIEHEGIZIERH Y . HHWw D
WEOT 7 F_R—=2—L LTHWOILD, TR (3~5%)8 CE, Mk, fiEL
PER LD ORI O— a2 AN TRAT L Z L b H D,

HERE TT(FU T L) =V A Iy RPHIYEE T, =Fb P13, TMT
(FU 7 2)=)IIRbF ¥, WA= 027 X

2 AEMRHMEORE GE 1 L ORI 2 /)
(1) FEMAME
O b MR 238 AMETHET T & 22
FRAL . B MW THEIERY, BFEBRTIE, 7y b, ~URABIOA XZHWEHO
R ARG TTF U T ARG L DGR AERD EHITRD NN oTe, FUT LD
FENANEETIARCIZZ V—7312, ACGIHIZA4IZ/PHE L T\ 5,

(B X 57)
IARC : 7 /b—7"3 (IARC 1991)
A ARRES MR IR L (PEfT 2020)
EU CLP : 1§72 L (EU CLP) (2021/09/10 }3%)
NTP 14% : {572 L (NTP 2016)
ACGIH : A4 (ACGIH 2021)

BEOAE : /2L

AL DEfsmtE) OB ZRILE 42,

FHERADFERNY A7 7 - (IRIS) (WHO/AQG-E 2000) (WHO/AQG-G 2005) (CalEPA 2011)
12, = MU AZIZET 2 @72 L (2021/11/054#58),

(2) BB AMELSDHEM
O& Mz
Bt



65
66
67
68
69
70
71
72
73
74
75
76
7
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104

N
\
—

W ANFEME : LCso = 500~6,600 mg/m?
R OFEME © LDsp = 560~4,000 mg/kgA
RN © LDLy = 5,000 mg/kgAREE

1 : LDsp = 1,250~4,000 mg/kgiA

O LDsp = 210~250 mg/kg{AE
7 : LDLo= 1,000 mg/kg{A

* 7 v FRBXUO~ U ZAORAHF G & 2 B GaEE <, TR, ZEics S hix .
IHEIMEAR T, ARERIRIEL, BLEAREO DAL, Bl T OFeil, RFIEER. FHEs &
ORABE D EARBEFE, /Mt X OIERE O BERBEEN GO BTz,

O JEHggE TR - Y

FRAL :
« b FTIK, FU T LOFENE < FE TR ORLBECEERRIS A £E O BEREEN R D B
77

- U GRFE. MERERE) ORFITH LT, &5 4 R OB TITEN - S 7eh»
DTN, 24 RFRIE IS ITEERR 7R TR IE AN RE O B AT,

ORI 2 B 2B G R - H Y
FRAL
- B FTIEL, 77U 7 200N T THREXRDRD T,
< R GRE, MEEARD) OIRICK L CTHEEORIEIEZ AT 5 & S, v F ORI
BEPEDS 100 mg/24 H TRRO BN TN D,

ORJFRAENE: - b
AL - o 7o 2 A TOEEIGIZBN T, BEEIE<KRICE DV F U 7080 (FuoaihagEh
TWDAMREMER EIY) I K VRS, BEHENRRE TF U 7 DAICHMRIG 27" L
TEEDLS TR, FUT7 LI L TOBMRIS R Uiz, ARERHEEZRIT, F
DT I ERAEIEE RS L T D,

ORI ZHEAENE - HIWTC& 220
AL = 2 BLE T IO EE DN, 24.5 %037 LV X —MRBICRE L TEBY ., 93 %K
JEDOT LILF—T, 28 %N EXmETH-T2E LTS, 7 L —MRERE
D141 Y% ISEBDACFIWET VLT v DRJET A MEMETH -7 & OWEDNH 5 03,
T 7 LI B LD0TH 0TI, BEBROFE LR,



105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144

OGN (EIEFENE BRI/ 0 M iRk I ARC#ED)
(A X, OG-, 104 #H])
NOAEL = 0.4 mg/kg {K5/H

FRHL

Beagle 1 X (MEMES 4 PT/EE) 12, 0, 0.4, 4, 40 mgkg (KE/BDOF 7T L (FlFE -
98.7%) HEBZF AT EATI04EEREO#KE Uiz, 40 mgkg #ECIIMEREE &, #&
HBRtADNS 11 B & ClTEL, EME, JREE, RO Bife & o LUVERS
OO, IREHML, i, RO EDRD bivle, 4 mg/kg BEOMERET E
B, WE, REEAEEBC A DAL, HEO 1 PLTTIE 37 B 2 B MR S
oo ™~ b7 Uy ME, ~EZ B, SRIEREOHD AN 4 mg/kg L EOREDHEHE
TRD BTz, 40 mg/kg FEOHERET ALP I&1ME, a L 27 a—0 EHRHZ LI,
AREBRTLHIZIL AST, ALT bEfEZ R L72, 4mgkg FETIEL, alL 27— LB IO
ALT OEAEMERE S B0 DTS, MO L AT a— /W IAE Tl o7,
TREAM RO A Tl 4 mg/kg BECHFMIRRESED HE 2 DT, M 1 PTIC, TR PRMNE O
AR & 22 ksl 2 PLIZEE D BTz, 40 mgkg #ET iﬂﬂl@c“@/J\%quL\*K@ﬁfﬂﬂﬂ/ﬂ%
Mg L ONBLIREESE A 1% 5 MR MEAHE 2 VT, M 3 PLIC, 7 v x—fifan @ (~EY
T U V) VRAEDKE LT, M2 PCIS, IEALRMNE ORERR & 22 hafb s 2 PTic, HRRRO
C AHRE DT AL DS MERER 1 DEIT, HEESPIZS AN HE 2 DT, M 3 PTIZER em‘_o HIR Fs &
ORI DR EL 2R LITERO b2 o T2, 4mgkg DL EORET, &I, =L
AT =N D EANH BV, EE L OB R AR RO L0358 BTz 2 &
5. SIDS 35 JLTU'MAK (£ NOAEL # 0.4 mg/kg/H & LT\ %,

HEFHAREL 2 10

FRAL

fiAZ (10)

P L~ ¢ 0.24 mg/m? (0.02 ppm)
FHEZC 0 0.4 mg/kg x 1/10 x 60 kg/10 m® = 0.24 mg/m?

Ok =

M HY

NOAEL = 2.3 mg/kg/AE/H

FRAL

SDZ v M (27~28VL/EE)IZ0, 2.3, 11.5, 43.5 mg/kglKEDOFT 7 7 A (MiE: 98.6 %)
ZITR6 H ~15H £ CiREEHR G Lz, BEFEORE 3 11.5 mg/kght, REHMNE IO
EEF RO 1343.5 mg/kghf TRRO LT, RO E DZF7A311.5 mg/kghf TR
B, BIREEORD . BRI X OWIE & MmO FH 28 53435 mg/kght TR
b, MAKIZREI) ONOAELZ23 mgkglfkE L LT\ 5, LLEDOFERNG, IRIE
DONOAELIT2.3 mg/kgRE & W75,

AHEFERREL 2 10

FRAL : FEZE (10)

REAT L =1.38 mg/m? (0.14 ppm)

5 2.3 mg/kg x1/10 x 60 kg/10 m® = 1.38 mg/m? (0.14ppm)



145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184

<HE>

TEZERFREIF D 30 %25 90 %2 F 7 T AMZIX < 8& SR O @E (NERI) T, %
R TP FE O AR, AR 33 3 ~37 IZB T DR =2 N Y A — L BEOWD I L O,
TPEE & X < TR JONE L IR & ORNARBIBIR AR Hiviz, RIEOLEREFE D,
30%DiET TR H ALz, MAK 1E, X BERRE DT —F 202 & | HEHFRIRHmAS
Eh S TN & X ED D WVITRE Li- A, Ef/elE < BRI B,
BFNCIE < B SN OL A OIERN 2N Z LD, Z ORBRITRHICERA cE v e
LTW5h,

OBEHME : HY
PRI : FOTEARTAFNIT A IINNI VIR, 7 N TZTFATFUTLAVANT 4 R

SN B SN T3~ 124F. 0 I 2 BUE T 0 578 F ORMIMm U o/ BT, 1<
BRI E D & PYAKRDBERLX v v FHRI L2 & WO HERH D3, F7 T 4
X< EIZE DB OIS TIEARV, FEERIIIZILin vitro THIE 2 F W T2 18 IR 229828
BB, THFLEES AN A IV 2 2 Ay R BRI L O'DNASHUIMRBR X5 T h -
7o NEHIDNAG RGRERTS K ORGS0 /3 RS ek L, B & R EDRER A & -
7. HPRTRABRIZFEMETH o7z, GetafRi B X 1B O BER R 2 RV TRt T
ol IMERBRITIEBR TIIH 2B TH o7z, InvivoTlE, T ADI Xy
FlRB LN~ T AZRR Y hT A MIRME, vUABIOTF v A =—ZANLRZ—D
IMGRBRIE R ORER A PR E 2, ~ U A OYL IR BRI TGN & RIEORER D H
STz, ~ 7 AEEBSERBIIA VT U T AORMENRORENE, va vy a vz
DPEESHEESERBR b EThH o 72,

JEAE T X TR BFE MR S LA SR E . ACGIHIEZ Fl x OB R
TEEBEFEEN TSN E LTWS, RBRICHWEZT T T AOMBESLTEMEZR Y255
L. SIDSIT“#Efndit7e L& L, MAKIZin vitro DB IER T o o ¥ L EFRDH TN
Do

AETEAIR S R - Y
FRHL : Invivo T, Swiss~ U AHEIZ150 mg/kglKEDTF 7 7 I (FFETS %) & THIFREEHR 5- L

T BB T, RIHIREE & LE A~ CRERATIA R DR 36 L U FRIZIRSE 5 HE N
NRD NI, 727210, METS %DOT 7T AREH SN TEY, MAK (2007) TlEF
7T LAOHMOIERNENTIRHATHDL ELTND, o, TUT AL, 7 AR
A%G-LicaAy MBI O~ U AARy b7 A MIRETHoTz, v~ AHDHWN
3T ¥ A =—ANLAZ =R OG5 D WOITERENE G Ui/ Mg, —#oit
BrabrE Bt chote, vV AICROES Lo a kB RBiL, KRBT
polyploidy D¥EIMNA A~ H v, KA TIZRGME & ORI LN TND, T a v
Y a U OIS EBOERBRIIEE THh o 72,

InvitroC, RGO 3 RZZHAEABRIZ, SO mix SN DA 23 &3 CHOMMAN Clka
PEThHoTz, VI9TF ¥ A =— AN AR X — iz V72 HPRTHRBRI X L O35k TS9
mixiRINOF Db PR TH - 72,



185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201

202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223

O : H Y

NOAEL = 2.04 mg/kg{AE/H

RHL : SDZ v b (MEHMER 1SUC/ARZ, HEX0, 1.74, 7.26, 28.63 mg/kglK®E/H, HEIZO0,
2.04, 8.07, 31.82 mgkglKE/ADF T T L (FEL: 98.76 %) & IRET# G- L 7o M@ MEARRE
FMERER T, IREBINEORD S, #:028.63 mg/kg BE (33.5 %), MEd31.82mg/kght
(352 %) & b BTz, HREBIZR A 7MiM (FOB, Functional observational battery) C
L TEEME TR K ONED 23 0 B OIS, 28.63 mg/kghf DT8R KL UM 3
FIZRD bz, 8.07 mg/kglh EDOFEDHET & [FIERDZEA LG H v/, 28.63/31.82
mg/kghE DEIMF L OYR BRI A TlT, #GICRE L R38R0 o
720 LLEOFER, NOAELIL, ME132.04 mg/kg/H ., HEIX7.26 mg/kg/ H TH -7,

HEFAREL - 10

TR - Ff (10)

I L~ ¢ 1.71 mg/m? (0.17 ppm)

FHE 0 2.04 mg/kg x7/5 x 1/10 x 60 kg/10 m® = 1.71 mg/m’

(3) WrAREE

AanH-HNJWAMﬁmyﬁ«m%pmm4>vﬁtﬂv(&%W@iﬁ%xivﬁﬁi@m4$
X E). DSEN (2014 F5%E). A4 (1996 FiX iE)

AL . F 77 2%, BMERMEIR~ PR, MR~ EETH Y | REEEED
B¥ET V& FOT TR @%mto%77A®%@mer =0 N S ARG
GHEMZRTT =2 NS5 TW5, T o EHEO IR 5B T, JE5EOH
INIERD B o 7o, AFHIZ Fa'e%“éi/ RARA > MZHOWTH A RITA LT,
FRVRIZ DN T B ER @ &b, iR 23 7 B 2 M T S vt
L. FUT LI BOREL R EBHTE L7 —Z TR, £2 T, TLV I,
B OKERGHRBEOT — 2 OHEMN LT, 7> A XTI, 13 #EE~2 O
#5528 7D NOEL 1347 0.5 mgkg AE Th -7, 1 BRTH~D
FPEDS 0.05 mg/kg RETRD HAIL, ZNDRRBIEWHETH 7223, o

IO Lol Z b MEEOREIIRM Ch o7l &b, 20T —X
RIS Ledrodz, B0, WAL BERICRIRSND EIRET D L. Bo
5.0 0.5 mgkg REIZ, WABH-D 3.5 mg/m? IZF%4 9%, TLV-TWA 0.05 mg/m? (-
YoNT T (RBIVE) IR L ORR)IE. R TOREERZE SO0/ ET
%, RBAMEEIEDT — & D25 Skin KFCITLE 7203 DSEN £itid, E b
BLUOEMOF VT NI BITEMR LTEREBIEOREICESEBIEIND, 7
v b B XU~ U 2 DAJEIRAFR G CIGORARMIA LTV, L7ei>T
F U7 AT A4 (E FEBAMERTE LTHOETERO)EIY S TS5, RSEN
KB L OV TLV-STEL Z #1535+ 787 — Z 13720,

HL



224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263

HARBESEMTAE 2y« FFAIREL © 0.1 mg/m® (2008 -2 %R), BAEIEME (BOWH | #E) (PEf
2020)
R B NI MDA IFRREDSRETE DMRD TR0 THRNE

Ko, BMEROEREHANS D% 2 eholom, ROXBEEEZZOEERA
XKEIZHTUIDTER, TUTLET RITATFATUITLE ) AVT 4 ROMEN
2RI D R AHEERMEITE 5725, —JTNOAEL Ti72 <. NOEL % JtiZ
FUTLAOHFRREEZZZDETHIE, DRVELVEICRSZ &b THEINS,
1> T, NOEL O#iPH 0.03~0.15 mg/m’> D HFEDEZ HL> T, TLV (TWA)0.1 mg/m?
ETDONRZY LU LT, T LIV E R IOV TOWEIEEL<, B b
IZBIT DRBOMBRAEHRE LT, BUGRIEIEWES | BEL TSN D, FERERDT
UK —ERIZOWTOHE L H D, EEHIRFTENTWD EIEE AT, KE
JEAEMEE OSBRI BLEB R CIXREE E b s, BBAMICBE L TiX, F72+71C
BRI EN TV EIEEZT. AN, BRAMECOWTEEES, BrEEt, 4
FMEDORER DO DIER AT o712,

DFG MAK : 1 mg/m® . Sh, Y X7 7 )v—7"C (FEH 2006)
AL : Z< OFEBENT U T AOMEZ EMIZHIE L2V TIThILTE 7, 2 b OiRER

IR CAE T E 2RV, L7edy o T, Rl A IEREIC Fal S AL7o kG RO T T
ST, PERTEHOERIFMER T, U7 AL TA100 & TA1535 BRIZZERE
B Z L7z, Invitro T DNA $5EIK73S L OV SCE 721 T < YR B E N A b
77 Invivo T DNA $HUIWrMN~ 7 2 Y L RER TR LAY, /IMERBR T, MifaEE
PR LTEHETCHETH -7 1 BREZBRW TR Th o7z, £ < O 2 FMOREHR
TFUTALE, Ty b, ~UARABIOS B EZHRE Lieh o7z, LIER->T,
F 0T KIRENAMES T TV =TI R,

A XNZHEWT 4 mgkg RELLET, EO, EE, JiiEs L OV ALP JEME & Mg =
AT =)V DO¥EINRH Hivlz, METIE, REE, ~~ 27Uy hBIXUO~E 1
EAEDNEA Uy ALT IEPESHEIIN U7z, SR IRANE 12 d 1T 2 R & 25 il s @lss
STz, BT, ARk K ORI EES ML, FFRROZEMR 45z,
I BRESZPEDEWE S L TA X OR5 3D NOAEL 13 0.4 mg/kg {A5H/H Th -
72 A XD NOAEL 2°5H ., HGOKTIREIL 2.8 mgm® L B TE 5 (KT 70kg,
WMANZER B2 10 m3, 100%0RFF EA0E), L7223 > T, MAK fEIZ 1 mg/m3 235¢E
Ihd,

2002 T, FUTAEFE—ZIELKBERENT TV I, =V A —var Ty I 4
—1 &S, B2 IE<KERENT IV —U RSN D, MAKEZ
Img/mI I FIF 7R, =7 A h—va 777 2 =31 b 2IER SRS,

7 v MBI D FRAFMED NOAEL 1%, 7.5 B X V10 mgkg KHE/H (B MIBWT
53 mg/m* 35 L V70 mg/m? IZAHY) TH Y, UHF D NOAEL (%, 5B LT 10
mg/kg AE/H (B MIBWT 35 BLU70 mgm’ IZFY) THDH, ZhbHD
NOAEL & MAK fii 1 mg/m® D 71X, #EHRY A7 70— C HpFEOMBHE L T4
REW,
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266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283

284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302

1996 4@ Documentation LAMEIZHE R SN TZRRAN RIZ, F7 7 20T LA v
ELTUARZHLI LET TNDZEZRLTWND, WL ODDH A 7O T,
ELSBENT U7 L8 (FUTLEE0RRRENR S V) X D EM AR =

L, Y —=ZXDF U T LI v 7 RGO BEDRSEIITFT VT Db %
R LT, B EROERIT B L TRV, 1FEAEDFRERITTF 7 T LORER
EMEAZER L TV D, LI2i> T, F U7 AISh” LHEE SNt 5.

F 7T AOMEEIEMEZ MR Lo M EITEMO AN 2NDOT, F7 7 Al
FBOVSa”|ZHRE 4720,

ETNFRIC K D2 L2 (9 0.05mg) (X, MAK EDOWAIT & 2RI
& (10mg) LHMUEGETE 2, RFEH%OBMERMEIIR, LR TF Y
T LIH EFRE SR,

Invitro TOA T 4 r—5 —RBRITBEEEEZ R L TWDD, BIET29RAERIT

invitro THHITWR, FEDENT 7 T LD invivo DIEIGTEMEIZZ STV
20, MERBRIL, HROIEHGSEDORE S EREE L~ LVOHEIZBWTAD
M —DEEMHERE R EZ RO TR TH -T2, ~ 7 ADAFEMITEIZ B YRR
DFEFIIH BN -T2, (MAK 2007),

NIOSH REL : TWA 5 mg/m?
OSHA PEL : TWA 5 mg/m’
UK : &7 L

(4) FHmE

O— YAl : 72 L
BYIAABR > 5 X 1 S U7 EFEERY (NOAEL) 70 RRESARM % 18 L CHE L 7= 30l L
VIR TRGHIEO 5> D — B LT B T,

S UEPAE « A8 AR UE 25l U ORI 3BT < 8 LI ae, =
AT OIE < BTSN TILEHERHEITR S U A 2 128 L HI 5,

O ZFHIE : 0.05 mg/m?
KIEPEEA A EMFESHE (ACGIH) 258 L Cuvd TLV-TWA % IREEfE & L7z,

X TUREHIAE « 7 S AEYE A U OB ICIE B LGS D, YkIE< &
(ZHEER U COr B MM ISR B A 21T 5 Z L I3R W TH A ) EHEHI S D IRE T,
INEBZ DALY A 7RI ES LI, TV 27 FHEOFE) IS HAlE L
T AARPEREM LD OFFAIEE UIACGIHD T TRFUEZERH LT 5,

(3 < #5 FERERTM

(1) AEWE < BEERE ORI FEZ 5 3 IZIRA)

WR2THFIZB T AT VT ATFAT T AVANT 4 ROFEMT EEEREITOWVTL,
62 FELNHE 99 TERIZOWTHENRH Y . I BWE DT AR TS OImmal L LT
iR . MhofFISEoFEEN S UCHER] <. EREET TEHE. BBE. A, AT/



303
304
305
306
307
308
309
310
311
312
313
314
315
316

317

318
319
320
321
322
323

JOEE] |
KIS E O L - Bk EIE,

DLk 10t R 23 54%.  T10t LL_E 100t Kiifi] 28 14%.
1 A7 0 ol - BRI, Tkg AT E 7203 1R 25 49%.

(A, IBE, B BEOOIMBOEE] Thotz,
[500kg A ] 73 14%,

LA & kRG] 23 44%, TP EEZIZ kI ELE) 23 6% Tho7e,

7o, TEENEEIMELAE, 15 ARl 25 69%.

PLE20 AR 283%. 120 ALAE] 23 10%Tdh-o 7=,

EHI2, 9EED S B, 1 AM72 0 OYEERRRIA,
30 A | DVEZEDS 8%, 30 /LA b 1 RERIARSH ) DIEZED 15%.
DOVEZEN 18% T, 3 EFHILLE 5 BRG] OIEEN 16%.

[500kg LA I 1t i) 23 13%., 1t
(100t LA _E 1,000t A5 23 5% T, F
Mkg DA E 1t A E 7213

5 NLLE 10 ARG 23 18%., 10 A
M5 i) OVEED 8%, 15 53Lh

M BFE L 3 R AT |
(5 HELL ) DOFEED 34% ThHh

V| JRPTHERCEEE DOBRE D 72 STV DIERED 70%., ERHKISE ORED 2 STV DR
0 25%., BABDHEPAER RSN T DIEEDR 4% Th o7z,

£1 E<RELHEEHE

SR 62Ets  EHooft
~500kgRiE 14%
500kg~ 1tR75 13%
S o 1t~ 10tk 54%
FFRIZE - Bk 10t~100057% 14%
100t~ 1000tk 5%

1000t~

{rEE1EIH T DS - BRRE 1 ?éiiﬁ o
(BifiTkg X (EL) ; ooo~/ = /Z
~ 1593 K 8%
1593 ~309 K 8%
155720 3055~ LEE IR 15%
{VESERSRS 1 b5~ 3R 18%
30 ~ SRR 16%
SEFR~ 34%
LY [ 4%
RIS Sl 70%
SRR EE 5%

(2) X< FTEHERERHAR R
AEWISBIEEREDODH T2 62 FHREED H b,

D 7RIS CFRR30 £ 7 F3E5) oEE L X < BRIERRIHA & i L7,

AL D I ZFE G DI FHE G OH

MRFFEHITBOTE, EEEROM SR HEZIT 72 LT, UFORESTEIC L0
&« BHREZEICAEE S 5 16 AOTHBHE IO W TENI S BEREZIT O & & biT, 24 #imlZo
WTARy FHITE, 3 ARSI OV TREBRBEIINE D A IE 2 5 L7z,



324
325
326
327
328

329
330
331

332
333
334
335
336
337
338
339
340
341
342

343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361

Flo, BN BEHER-ERICOWTIE, A RTA ATESE, 8 RFRIINE IR (8 el
TWA) ZBHET 2 & L bIT, MEFEEZ HOWERRIEOHEE 217V FEHNED B & 5%
EEOWTNNRENT R RE L Lz,
(XFAEDOEMIZ OV TIL 10 FEENLREDFLNLN, 95 3 FRERGICOVTIEENIC
BUEFHEI NN Z LSRR S N To ), RIS T BELAR L LT, )

OMEIHTE GEHIZRAIE D HTEIEBITR 4 (2R
« 7Y 7 PTFE A A W THIE CRESSITRE TA)
< OYMTIE - EEIRIR 2 v~ N 7T 758 (HPLC,/UV)

OXIRFIES I DIEHE O

MGEFEEGIZBIT DT VT ATFAF T T LAVANT 4 RORMRIE, [xgmoiE) | ik
RIFNIORFEE KO TRESOIFINEIE LCOER] Th ol

T RIAFNFTTAANT 4 ROIZBEORMEOH D FMEE (20 1 RIYS701E
R 1 X TREEO/NN T (10~40 23 . TRGFIEEA (25530 | THRAIEGY
L) (1043f) . TddAFRE) (150D . TRARRE) (15 430) . TG OFREEE]
(K93 rM/EASED) | TRIESWEIRA)  (170~18043) . gt EiF) (170~180
5) EThoT,

Fo. MEERET. E LAEEICOWTIIAETENTIThIL TV, 1T B3 &
LCiE, g & Lz 45 fE3ErP 33 EE CRATHFREEE IR E SN T Y . RTOEET
MR FfRER. (B5CA~RAY) MMERA STV,

OMIE R

HEX, 16 A& T LFEM L, & FREZ THE->721 7 —2 %2R 1574 %
FHI T — 4 & L CERA LT,

TENE < BERIEORERN S, 8 HFH TWA (K CA) O KMEIL, RWE D/ T, ;ﬁg
HOFA « B U - #F8 - IaFEO—EOEE THE SN2 0.58mg/m® Tho7z, £z, 7
A RIA yc:ﬁéb\ EF@?&EM&UB&W@ (BHEE 0%, EMl5%) 1% 2.4 mg/m’ kimf:o

PLEE Y X< BERKMEL, (X< E T A K71 o oflE (KEHEE HRIBRSE XX

*%j:ﬁ@mb\ji%afj:fﬁ&fré ) WYL, XEHEE BABRAYE (EHEER 90%. ﬂﬁl
5%) O 24mgm’ & 7o 7m, TIREHME 0.05mg/m? 1T A L NT TAKIFATONTDHEDTH
0| X< BEERAEICT D RIER RO L/uk;a IZ[E— Db DTN, BT
BEANLTZEIZIZ R D720 b D EEZ bd & 2 A X< BRKMEIE ZIREHImE L e~ TRE R
WTWAEZ /R LT EZ 2 TR,

Fio, ARy MUEOERT — & OfcKE, "AIOREEE (15 4/FB, 2=/, 4 A/
f1&) 128175 0378 mgm® TH o7z,
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362
363
364
365
366
367
368

369

370
371
372
373
374
375
376
377
378
379
380
381
382
383
384

K1 TEISAFILFISLORAILI« K BIE&Fo5L) OEAIENERE

SRIAFAFITLVRALTAF BIEFITL) O
mo/m BAE < BAIEEE
0.30

| .98800
e 0.20000
0.4300
0.20
0.13000
0.1500
0.15
030 0.04700
0.0640

0.05|0.00011 ©-00017 0.00100 0.00150

[ 0.00016\ o.ooozslo.omzoionoas
0.00 . -

fi f4 f3 b3 g a f2 bl e2 el c¢1 di c2 d2 d3

4 FIEY R 7 G O R

UbEZBESEZ, ThIAFAFITLADZLT 4 K BIATF T T L) IZONTOHHI 275
fliltx, ATOEEY & Sil,

FRIATNAF DTN RINT ¢ N (T F8) ORGE « BIRFFELHZ 50 Tld, @A

SEERE (XHEE LIRIRIE) 2.4 mg/m? 73 K71 0.05 mg/m?® & K& < _Lla]> TS 7268, 7F
Y X2l ETTO, 1E< BBDE BT ZH] 5 790 TS FERH 5,
(X AT & LTI A 2N T TAHFAZ DU T ACGIH PEIE L TvG TLV-TWA £ L
TS0 1E< BBEREREIZI51T S IHEEITFREE CANZIFES & DTH Y, BEIZE 2 IT1HE
HIBUEFTFOFZP B S, T DAEEGEE L ToRE, mAIL AN K E % A>T
WEDITH SN THSEEZTLL, )

G Y 2 2 FIE ORI 1%, FHEE LTI R Lo, KA S LA 5 & E2 5435580 E
DI, BRDORA < Bl L, Frd, WS DIEREFIZON T, H R TRIC I L A
&L DGR TS & & bIC, EREHE ET1T o /= (EELINZ NS BED FJREIE 5 S 6 D
PH BIEHNE S T DU D 5,

R AYEIZON T, HAREERGEFEXIT ACGIH 1250 TREERIR DEI &L 72 STl

11



385
386
387
388
389
390
391

392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410

411
412
413
414
415
416

417
418
419
420

2,

KB E 1T, LA TS F NN FR R SDS S, lENZ VX2 7T XA fDFE
BXIRYE & 78> TV D, AYEDELE « IRIFFEIC 7 F & W FH IS FEL L, 5 EFE
T SiEM Y X 2 G OFRTREFFIE T A E DGR RN, RICH 75 B AR
FREIE, IR, [RIEIRGFE, EFEIER MR SYE ThS & & iz, FHEL
SN TEVIES BPEL TS —ABHEINSE ZEEHFZTIR I TEXA fEE
WL, EDFFRIZIED S VX2 I & TS = &P EETH S,

5 FEMU R 7 BHICAR 5B INFHA ORE R
R4 O A7 FHEOREREZ B E 2. LT O L3 0 BN A I LT,
(1) PRk 30 FEOFEICB O TEWIE S BEIREDNHIE S -G 2 /A (B 2 4
JE)

R 30 FEEEOFHAE TEM U728 ANE < BRIEIZ BT RG22 R[5 2 moiE < &5
DONTEELD OB HAGMEDO/NGT ., IRE . HEETEEZTT O FES (M1 D ele2 OFF
BEHS) IZBWTC, RIUEEEAITOZT 2420458 L L THMEL Eh L7,

VESEE ORGE LIS R IIE, B A B CA~ A, (REA TR, BAIHTFEROEHTH-
72

E7o. RFHEREE ORERDIUT, IRAEEL O EFEEZAT 5 MBS IN RWUR Tk
RELE D RIE STz,

(2) BIT®E LI FESICRHT 2908 (0 2 4R

BB T % 1 FEYHRE L, MRWEORA, fRE, WRAMEESLZ1T O FEE
34 ExtG L U CBIENA 2 i L7,

VEEE ORGERRERIIT, BEZRBICA~A Y | (REA TR, EFERO EICEFOEH
ThoT,

Flo. RFTHEREE OB ERDIUL, BAMEEZAT O 1EES NI A OIMTT AR PR
BN REEELT O MEELINIIMT T R REEE R E S LTV,

OMIE R

BAFAE & LT 5 AOF @ oxt U CHM L2 EAE < BHIEOME, 8 Bl TWA O
KEZ, SEEOENEZE KR OCONEAEHERESFZIT > TOAEER THRIE Sz 0.07
mg/m®* Th -7z,

Fo 8 A TOAR Yy MUEDRKIEIL, 7V o ZEEAAT 5 His T 0.0949 mg/m?
THY ., AREDORKEIL, FEIEEZTT O BANEZESPTTO 0.05720 mg/m® Th o7,

6 BIREZEE 2 - HEEROMEIZONT

WY 2 7 5l £ TOIE < BEREFIE L NZF D% OBIFHEIZB VT, 21 ADOFHIE I L
TEMNIL BRELER L, EETIRMEL FTE-7-17—% 2R<207— % 23T —# & LT
BFH L7,
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421
422
423
424
425
426
427
428
429

430
431

432

ZORER, SRERITWAD R RIEIL, KGE DT, BEIORA - B L, FiE, IafEE
ZAT > TWTAEFER THIE S41720.58 mg/m* Th o7,

Flo, A RTA A0, XHEHEE RMIBRAYE (B#EER90%., ERIS%) ZFHELze 2 A
. 0.67 mgm3&iroie,

kX, E<ERKMEE, XTI A RT7 A4 o OBE (KREHEE AR AE 35K
HIEMED BN Z i KB L 3 %) (ML L | XHHEE EMIBRAUED0.67 mg/m® & 72 b | ZIkGEE
fifE (0.05 mg/m?) % kE[Rl->7,

B2 TEIAFAFOILVANT4EF GAFIIL) OBEANISERFERER (

EMAEHREET. )

FRIAFALFITASANLT 4 ROBMAE S ERER R

3
mg/m
1.0

0.9

K EEAME 0.05 mg/m (IFV)

0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

00 L

0.58

0.43 |

02 E
0_130.15 -

030.040.050.050.060.070.07 /= F7] f

f1 f4 f3 b3 g a f2 bl h3 i2 e2 i1 el hl h2 c1 dl1 c2 d2 d3

£ 7 255

F2 BATELIIKEDNRMENDHHEE—FE GEMAEKREEZST. )

PEH E<EOARENED & DR (HIFEH O F2hiErH])

d3 S/ INT (10 3] . BTN (25 43D RAII G L (10 47
A1)« SAIBN (25 o)) . BGRIFF R (16 43D . SEAIRREL (15 23fH)

d2 STy (10 431  BGsIRF R (15 23 D) AR el (15 45 H])

c2 RS oFEMERE CRAREBOVEERIIA 3 2/  JIE TIT 23 4852
it
B oOFtEER CRIMBEOEERRITK 3 /) e 22 485
it

d1 STV 5T (10 20D o PR EL R 7 1 (10 431D  SEAIHH L (10
43 []) « BGRIAREL (15 53 1H)

cl RSO CRARMOVEERIIA 3 2/18])  JIE TIT 36 4852

&

13



433
434

435

436

R OFHEIEE CRISHEO/EERNIIR 3 20/ HIEF X 29 4852
it

h2 WA EHESE (29 53) . RIRWERMEH(T 53)  SIRWEBNEH(8
53) . ZEARALERAESE (1 4) . AR D EHEZE (8 47)

h1 ST AMEZE (T 4y) . ZE48BEEE (1 4)) . RIS B AR (8
53)

el KIGWE /N3 T (40 57)  RERWEIR S (170 47) S E IR A (180
53)

i1 KRG/ N3 (25 53)  MERWEIR A (18847) . XM EIRA (90 47)

e2 KRB/ N7 T (40 57) CRRWEA B (170 77) . RSRWEML BT
(180 %))

i2 KRN (25 43) R E A B (188 79) ( RIS E A i
(90 %7)

h3 FRIEAEHE (8T 43) . o7V 7 EH(2 43)  WROEHERE(2 43) . oA
1B (24 43) Yo7V 7R 7)) RER D EMERE (4 47)

b1 KRB R (2 47)

£2 KFGE TR (1 47%6 [8]) PG E R (1 438 [A])

a R (9 R . EiLMT o) . EKEEHE 690 I
¥ (343D

g FMBAMMEE (3747) . HEEFEEE37) . FEABEAMEE (347)
LA AENEE (547) . B L7286 CA D ABEFEEE (147)

b3 KB (1 53X%2 [A]) ( R E A (1 53%2 [A])

f3 KIGE RN (1 53%8 [7]) L XM E B (1 43%20 [A])

f4 KIGWVEEHRE (1 43x1 B P 8ERtE (1 5rx12 [[])

f1 X GERT R - A (2 43%2 [A])

BXIKBEEDHTE CEMREHREST. )

TEIATFANFUTLDANT 4 8 GIATFTT T L) X< GO X HHEE _ERIRRAUE

CREHE 0.05 mg/m3 (IFV)
HEORET — 2 K n = 20
LEART « AV TRRE (KSHE) - MEEH AR A Pfii = 0.0058
WET — & D KAE(TWALKL) 0.58 mg/m3
ST — % TOREHEE ERIRAYE (BHE3E90%, Ll5%) — mg/m3

&%) 0.67 mg/m3
FA7107 —# TOXEHEE FRIBRAME (FRE=90%. EM15%)

(KSkEzid= 7 B fat & H\iz)

7 U AT OHE K OEE DX

14




437
438
439
440
441
442
443
444
445
446
447
448
449
450

UEDEBY, T RIAFAFUITLIANT 4 K BIATF DT L) IZO0TIE, FII) =27
PO BERE TR I < BEEDNE SNTAERE RIS O/ Ny, BAIOHRA - B L, R,
WEZEDIEE) 12OV T, [ UEHEGITx 2 A & PO EEEAT O BIFEEGICxH 5800
A A T L7 AR, W OFESICEO TS TRGHIEEZ B 2 @m0 BEMNE SRS
BT, B ERKME (EAL107 — 4 TOXKHEE BRIRAE) 13 REHMIE 2 A 25 k55 &
Ay

APENZHDOWNTIE, P Y 27 L OFEM U 2 7 GO W OBMEIZI W T, IR WE

. BEIOBRON - Bt L, FRE, MRTEOMERE T KRG Z ERIS I BN H D LHIE
ENTZ s, YHMEETRICHAL TEWEERH D b0 LHEESN, FBEDIT<HEY
A7 FmWERD LD,

Fo, RYEIL, BERREGE A, RICKT 2 EEBENME REE, BOREIEEE, K8
Behatk, AR, BUAERE. AFHHIIE A SRV R ORI ASGED HiILD Z E0h . AWE
ORYE - B EEE BV, CROOFEERROOND Z EE2BEZTIAITEAAY
Mg, BEMRY AZEREZIMTHZ LERNLETHD,
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451

452
453

®4 (I EEREREEAR
BAE< BRERR [mg/m’] 2Ry NUERSR [mg/m’] IPRRRATER
HEREREH sRmlERR Lmg/m /I RIERSSS Lmg/m (ABIE#EM) [mg/m’]
(x6) SETTWA ET; ET,

Al g (% BA (x 1 (5 BA (% T (% A (%

I P19 1) | BN R 3|, | P Oa) | B 3) | e | B (x5) | K (x3)
1 E<EfrEmad

. 1 2 0.1858 0.1650 0.2000 2 0.0196 0.0304 1 0.0057 0.0290
RMOWE
2 (E<BFEmER
SMEEET BT
DY DRISEE B 5 11 0.1687 0.1389 0.5800 20 0.0538 0.3782 3 0.010 0.0572
EUEERIELTOE
m
DA

3 MHRSLERNA & 3 8 0.0009 0.0010 0.0036 9 0.0005 0.0055 1 - -
LR
5t 9 21 0.1029 0.0933 0.5800 31 0.0323 0.3782 5 0.0069 0.05720
EI LT TR TRRBOBRUEL DB LIEROREE (IERE AR (CEDBIBNRE SN . ETCECOEEmN CIBELT 4 B L= (1L L FEERE 3 1)

%1

%3
X4
x5
% 6

DAEEDTIE (INEFT)

%2 : 8B TWADFHE (BifiF)
EANE < EBRERBRICEVTIEBEHTWAD., ENLIMIDWTIFAEMED. BXMEERY
| ISR RS R (RIS R U CAE UTTEDBEAIF RIS C C OB TS ZARMBE L. DT (NIEFI)
D BEEC C ORI EARMBEE L, TOFT (NIEFI)
| F—BES TEROEEZITO TVIHBENH DD T, WREBHESHESERERAE

EIT D IEBRBEE LN,
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BT 1 - FEMERG R

454 WBR T RNITATFNFUTLVANT 4 K BlL&T VT L)

HEMEORER

ROl RS OSR

i

7 Ak

W AFME : LCso = 500~6,600 mg/m?
P LDsp = 560~4,000 mg/kg (K
P : LDLo = 5,000 mg/kg (A

B FEME : LDsp = 1,250~4,000mg/kg R

& O3 © LDsy = 210~250mg/kg (K
F&R M © LDLo= 1,000 mg/kg /A H

7 v FBLO= U 2O ARG & D HEHRGEERR TIE, SHITRH, 2B
gl & feE  EEIEIR T, AR, BB b, Hll THLE O T, RIS
PEIRTS . APl & ORI O BAREESE, /MM ] OSERE DO BERILBEAFE O b7z,

A e/
J&

B E RN E G & - Y
AL : v FTIE. TV 7 L20RNE < 88 TRIEOALBECERRIE A 11 O BRI )
O bITz,
- WX GRS, MERERBORFIZRE LT, &5 4 REEE OBIEE CII BN 7+
IR o Te A3, 24 REZ ITITB AR RIS TR BTz,

AR 2 B 2B G ME: - Y

B : B FTIE, FU 7 20N < 8 TR DD b,
< UHX GRit, MERERIDOIRIZK L THEEDORIEMELZET L s, v
X OHRFELMEAY 100 mg/24 h TRDH HIL TV 5,
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HEMEORER

ROl RS OSR

v REAENE

B - B9

R . Gax 7o 2 A TOMEEBGIZB T, BEEI<KBICIVTFUILE (FUI L
PEENTOD ATREMEA @V LW RS, EERNRRAETT v 7 L4
WZCMEROR &R L2 DZ < T, T U7 LR L THBEMERSZ R L
7o AAREFRGEAETRIT. TUT L& BERIEEWESE 1 BB L TV
o

IR SRR ENE - IR C & Ao

L I 28BS TIROSEEON, 245 %087 LAV —ERBICRELTREY,
93%NEEDT LIVF¥F—T, 28 %NREXME THo72L LTWVD, T
NV =M O 141 BN EEOFMET LAV T DRET A FET
ol DHREND LN, TUT LI FEICLDNDITRA L TIERY, B
FEROWA L2,

T AERG

I (LI
PEE A/

FEDS AR
R EIPE
)

NOAEL = 0.4 mg/kg A H/H

AL : Beagle 4 X (MEMER: 4 DE/BE)Z, 0, 0.4, 4, 40mg/kg (KEH/HDF 7 T L (#
Ji£: 987 %) & T F A7/ T 104 BRI NG Lz, 40 mg/kg BETIX
MEREE & GBS 11 E £ TICEL, TR, JiE, RRERE, 4
M7 EDF LVERDRBD bivic, IREM M, Mk, MBI 72 &7
OO, 4mgkg FEOMERETHHEL, R, JREEDSHBEICA B, #Ho 1
VECIE 37 3 H 2 b BRMERE E RSB bivie, ~~ b7 Uy M, ~EZ R
B, ARIMEREL O )Y 4 mg/kg LA EOREDHEMECTFRD H L7z, 40 mg/kg
BEOMEET ALP &M, Ma L 27 o —L 0 FANL L, RER%E 1T
AST, ALT b %R L7z, 4mgkg BETIL, R L AT v —/LB XN ALT
DOEMERHELE L HERD BTN, ORI L A7 0 — VI EE Tl -o
2o JREHAR AR L. 4 mg/kg BECRFARAREESEA HE 2 DT, i 1 PTiC,
ITALRME OREAR & 22 fa b 23 2 TTIZFE 0 HAv7z, 40 mg/kg #E TIITIED
/NEEHLLER O BRI ZER 30 K ONBAREESE 2 8 © NEIIZMED BE 2 PT. M 3 T
2, 7 v =IO ME (~EUT Y URAEKE 1L, M2 Phic, dThR
A DIEAR & 22 fafb st 2 PRI, HRIRBRO C MldOIBIER S MERES: 1 PE
(2, MERRSRZSANHE 2 DT, M 3 PLICRBD Bz, HARE K OSRRYE O fs B
FREITRD biL7e oz, dmgkg UL EORET, AL, fea L A7 o —
LD EFAPHZ GBI, Mk X OISR nBO b 2 &
/5. SIDS 3 X T MAK 3 NOAEL % 0.4 mg/kg/H & LT\ 5,

RHEFLFE UF=10
AL - FEZE (10)
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HEMEORER

ROl RS OSR

FEAf L~ = 0.24 mg/m? (0.02 ppm)
FHH 0.4 mg/kg x 1/10 x 60 kg/10 m® = 0.24 mg/m’

Z AGEEEE

EhkwEtt . HY

NOAEL = 2.3 mg/kg {AH#/H

FRYL : SD 7 v N (27~28 PE/BEE)Z 0, 2.3, 11.5, 43.5 mgkg (KEDTF 7 T A (i
JE:98.6 %) & iR 6 H~15 H £ CTilREFHR G L7z, EEEEOWA A 11.5 mgkg
RE. (REHINER L OEAEOHD S 43.5 mgkg BETRD bz, KBIEOK
HOERMN 115 mgkg BETRD B, RISAKEORA, BLRIER X O
EMEH OEAEA I 43.5 mg/kg BETRD b7z, MAK IERE1# D NOAEL
Z 23 mgkg AE L LTS, BLEDORRNG, faE D NOAEL I 2.3 mg/kg
IRE &35,

AHeSt%% UF =10
AL : FEZE (10)

FEAf L = 1.38 mg/m® (0.14 ppm)
A5 2.3 mg/kg x1/10 x 60 kg/10 m® = 1.38 mg/m? (0.14ppm)

<BE>

TEERERI T D 30 %705 90 %2 T 7 7 AZIEL B S NIRRT O 553 (NERH)
T, BWETIRTEIEO NS, AR 33l ~37 WIZBIF DR A R A — L EOR
DB X OE, WER L X< BEB L ONE B & ORICHEBIRRED bl
7o MRIROLERFEE N, 30%04 TR biviz, MAK (X, FEIE< BEXRE O
T=A PN L EEFERRHMEA E S TNz & IE<KEDH D VITFHEL
e NE BT EEIE B, RN & S h ot E O #as
RN e ZORBRITFHMIIZEMN TE e LT,

19




HEMEORER

ROl RS OSR

7 Bt

BAnEE : HY

ARAL

FUTEARVAT NI FA NN VB, 7 82T AT TT AT AN
7 4 R Sl BENTEHIE 3~12 0 = A RET 350 5583 O KR
U U RERT, X< BIMICED S TYRARDOEESLX v v TR Lz L v
IMENDH LN, FUTAILBEICLDHLONEHALNTIEARY, FEERIZ
13 in vitro THIEE Z JHW 7218 IR 28R 28 BaliR . W FLIEER B A2 e = A
> MBI J O DNA $HUIWERBR XM Td - 7o, RNEH DNA ARl ds
F Otk YL oy R AR 1, Btk & RO R 3% o 72, HPRT sBRILFE
PThHoT, Ytk BERT 1 RBOGHRRERWCRETH - 7223,
IERBRIZ I RBRTIEH 25 Th o7, Invivo TIL, ~TAD I A K
RBRBL O~ ARy b7 A IR, v~V ABIOF ¥ A =— AL A
2 —O/IMEGABRIT ORI R E 2t ~ 7 X OYLE AR E R I &
BErEORERN D o712, ~ 7 AEEBSERBIT A V=T 7 T A ORE MRV A
Bk, >3 v a U OSSR b B TH o7,

JEAE T TR FFE S TR BT AL I HRE . ACGIH 1%
“Fhx ODEBRARATELBEEDNREINTZ"E LTS, BREBRICHAWEZET YT L0
MEERHEMER E2EE L, SIDS (3“8 fnmite L& L. MAK I3 in vitro ®
BEEERT Uy L ERDTND,

AETHAI A SRR - Y
FRAL : In vivo T, Swiss ¥~ 7 AREIZ 150 mgkg (KEDOFT 7 7 L (W 75 %)% 7 B

IREEF . LT B BOERER T, o IREE & TR IRATIR R O F R 36 L O
IREMFECHDOMBRD Tz, 72720, ME 75%DT 7 7 ANRFH S
NTHEY ., MAK 2007)TixF 7 7 L OEMOIERNENIIRHTHS & L
TWo, £, FUT AL, vV RACKRAKRG Licaxy Mk L0~ v
ZAZARy FTF A MIEMETH ST, YT AHANEIT v A =— AL AKX—
ZRR M58 5 VITIEREN G Lo/ MBI, S oRBREZ R RETH
oz, ¥V AR AEKG Lo YR RE BRI, KRBT polyploidy ¥4
IR F B A0, KEFR T & RO ENE O TS, vavyay
N DL TEBIERBRIIGE TH - 72,

Invitro C., HfitkGeta /A7 HEBRIZ. S9 mix WM OF #2233 5§ CHO
MR TR TH o2, VI9 F v A =— A K AKX —#ild% fV 7= HPRT 7
BRSO FRER T SO mix IRMOBEIZ )b L TERETH - 12,

X EBAME

FEM A
FRHL

P M IS DA ALK T & Zp
t MZBWTHET R, BERTIE, 7y b, v TURABLOA X2 AW
EMoOROBERBRTF U I LB EIC L AEERERD FHIZRD SN
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HEMEORER

ROl RS OSR

ST FUTLADRENAMEE IARC 1T 7 V—7 312, ACGIH 1% A4 125 L

W5,

7 M

rhgENE - HY

NOAEL = 2.04 mg/kg {A 5/ H

FRIL : SD 7 v b (MEMES 15 DL/BEIC, HEIZ 0. 1.74, 7.26. 28.63 mg/kg (RE/H .
MEIX 0, 2.04, 8.07. 31.82mg/kg IKE/HDF 7 T A (FE: 98.76 %)% IREH

. U7z M A iR s R © (KRB O 23 HED 28.63 mg/kg B
(33.5 %), MED 31.82mg/kg BE (352 %) & Hided Hivie, HEBEBIZR AR
(FOB. Functional observational battery) Ti&, {HEINETCIHEIS LWL H E3 Y (]
BOEMA, 28.63 mg/kg BFEOMET SIS LN 13 B IZHED BTz, 8.07
mg/kg LA EDOREOMET S RERDZELATRD H A7z, 28.63/31.82 mg/kg HEDH
Bk L YRR EHOMA i, 5 1CBE L7 BE IR0 bhzino T,
LI EO#EH. NOAEL 1%, MEI% 2.04 mg/kg/H . 1 7.26 mg/kg/ H Tdh - 7=,

AHeSt%% UF =10

R - FEZE (10)

il L~ =1.71 mg/m? (0.17 ppm)
FHEC : 2.04 mg/kg x7/5 x 1/10 x 60 kg/10 m* = 1.71 mg/m?

ORI
DFRTE

ACGIH TLV-TWA : 0.005 ppm (0.05 mg/m®) A >/~ 7 V(WK 5PE)E 7y L O

(2014 4% ). DSEN (2014 4E3%7E). A4 (1996 Fi% E)

RAL : F 7T L%, BEREIEITER~ R RIS~ EETH Y | R

RN ET L & B RO GF TRO b, F U7 A0S sEMER
BRICEWT, BEEEEZRTT 2 BB oN TS, (FolEOR IR
B 5B CIE, BOREINTRD bhvkdoiz, AT 2=y RARA
Y MZOWTHEkIEA LT, BIRIZ O N T HESZERE W &3 b
7V, FEEN FEEEN THRES N TVDN, T U T M BOREE
RIEETE LT — X T, £ 2T, TLV (X, 8O KERGRBROT
—ZMBEM LT, 7y hEA XTI, 13 EB~2 FROKEEGIZBT
52 7D NOEL 13549 0.5 mg/kg ME Th o7z, 1 5B TH ~ORIFMED
0.05 mg/kg (KE TREO B, ZANKBERWHETH 72, OB T
IO LN ol Z & MikEFEORETIRM ChoTzl b, ZD
TAFEMICHEE Lo Tz, &0, WA S bREEICERIR SN D & AUE
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HEMEORER

ROl RS OSR

T5 &, ROKED 0.5 mgkg REIL, WAEEO 3.5 mg/m’ YT 5,

TLV-TWA 0.05 mg/m?* (1 7~ 7 7 V(W5 )i 536 L UKL, £ TOH

FEREZ SO+ 3@ TH D, RILAMEFEEDOT —# 55 Skin Kitl
B 72 N, DSEN £itid, B hBRUEO T 7 7 MI< @R L
TREBAIEOMEICESE®IEESND, Ty hBIN~ T ADA R
BOEORAERMNTIA SN TVWARY, LER->TF U7 T AIE A4 (B MR
DAMRFE L THETE 200N E 0 ¥ ToH/z, RSEN FEiidk LN TLV-
STEL Z i+ 2+ /e 7 — 21372\,

HAPE M A T2 FFAIREE ¢ 0.1 mg/m® (2008 4250, BUFEMEME (KR E 1 #E)
RAL . & MBI 2SI 2 FRRENRE TE DRRD o/ TV

WEUR S, BIEROFREEA NS D% 2 otz m, BNIE EES
ZOEFEFRANEILSBIZHTUIDTR, FUTLET NITAFATFUT LE
JANT 4 SOWENZ DRI D 8%, FiRERMBEITKRL N, —HT
NOAEL Ti372 <, NOEL Z il F 7V 7 ADOFRIREZHZ 2 5 LT,
RV LVMEICZ2 D Z b PRIND, o T, NOEL DO#iPH 0.03~0.15
mg/m* DHFRE]DOEZ - T, TLV (TWA)0.1 mg/m® & 325 DA% Lk L
oo T UNAX MM ERICONTOREITEL . b MBS HED
FERERA LT, BEEAIEMEESR | BEEHlr SR D, HREOT LAY
—JERIZOVWTOWE L H DN, FEHIRFI SN TVWD EEFFZT. &
EEAEMEWE O FEIT BB CIXREE & b 5, B AMITE LT,
FEHZICBEINTVD LIFE AT, AR, BBRAMICHO VW TEEYE
T B, ETEEMEORE R D OBREREIT o7 (FER 2008),

DFG MAK : 1 mg/m® | Sh, MR X7 7 /L—7" C (2006 3% iE)
BRI : 2 < OFRBRPTF U 7 LAOREZ IEMICHIE LW TIThilTE iz, Zhbo

AEBITEHmICEH TE 22, Lo T, FRMIEHE 2 IEfIC e S iz
FERDOBTIT o7, YAERXRTHOERFEMRBR T, FU 7 A1 TAL00 &
TA1535 BRICZ2REF A L = L 7=, Invitro T DNA {913 L OV SCE 721 T
72 < YR B A B LT, Invivo T DNA 11~ 7 A U L RERTAH 5
e, R, MREEEEZ R LIEHETHETH -7 1 RBRAE R
WTREMETH- T, Z< D2 FEMORBRTTF U I AL, Ty b, vURE
FOA XNTEZEZFH R L ed o7, LR o T, TUTNIEBAMEDT
Y =TSR, A RUTEWT 4mg/kg (RELLET, Hai, 0@, i
MRS KOV ALP IEME & I = L AT v — L O A B ivie, METIX, FRif
B, ~~F27 Uy bBIONEZ o B ENEA L, ALT &ML
Teo WENLIRMIE 31T 2 NEAR & Z2 b BlEs STz, HETIE, A%t s
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HEMEORER

ROl RS OSR

FOMAR EEAHIN L, MR ZEMEN I S ATz, B b B O Ol &
L TA X DL MO NOAEL 1% 0.4 mg/kg K #E/H Td - 7=, 1 X D NOAEL
Mo, BBOKRTEEIL 2.8mgm’ LI TE 5 (IKE 70kg, WAZELE

10m3, 100%fRFEERE), L7=23-> 7T, MAK flIE 1 mg/m® DX E I b,
2002 EIZ, FUTAEFIE—ZIEKBERED T TV -1, =7 AH—ar
Ty 2=l EaEne, =7 E<ERES T I IR RFEEEND,
MAK % Img/m’ |2 FIF7ZfR, =7 AD—a 777 2—3 10562
AR SND, 7 v MIBIT25EFENMD NOAEL (X, 7.5 8 LT 10 mg/kg
RE/A (B MZBWT 53 mg/m® BELR 70 mg/m? IZFHY)THY . v¥FoD
NOAEL (%, 5 8 XM 10mg/kg (K&E/H (B MIIHBWT 35 3B LT 70 mg/m® 12
FI)TH D, T 5O NOAEL & MAK fll 1 mg/m® 71X, 4RV 27 7
=T COPEDORILE L THoKEV, 1996 40> Documentation LAREIZ %
FKINTERAL, FUTLREMT LA LT A7 2 Lt
FTTWDHEZEERLTWND, W DD X A TORG T, IX<BENRTFT U T
LI (FUTLEGURRENRE D ESVNWIKT 2 EIEEEZ R L, s
V=XDF 7T LI v 7 AGEOBEDORZEILITFT V7 MM HEMEE R
L7z, BEBROMERIZ B L TRV, FEALOHRIZTFUV T LD
BRIV Z MR L T\ D, LT7d-> T, F 7T A37Sh & FEE Skt
Bo T T LAOMRIRENEEEZHR LT D EITEHOMEN RN T,
F U T LEHOSa”ITHE S LR, BT VIR K D B§ %I L2 R
& (K 0.05mg)iL. MAK fEDOWAIZ L % WIE (10 mg) & b L EH T &
%o KR % OBMEFRMEIXR, L3> TF T AT H SR E S e,
In vitro TDOA T 4 r—4 —RBRITERFEZ TR L TN DD, BIG 12258
BRIT invitro THLILTWRY, FEDEWT T T LD invivo Di&E{sEME
EH LN TR, PMERBRIT, SROILS SE D RE & &z L~
NOREIZBWTHALNTZME— DGR ARV TRETH T2, v T A
DAEFEAIIIZ B W TYAR T OFFEFRITA L o772, (MAK 2007),

NIOSH REL : TWA 5 mg/m?
OSHA PEL : TWA 5 mg/m®
UK : RESR L
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458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481

482
483

BT 2 : B

WMBL T FNIFAFNLFIFTATCANLT 4 K BIL&TF TS5 L)

1. {LEWEOFRIEFER

Y T RTAFATITLATANLT 4 R

Bl % FTTh, FTA [BERA(ZAFAANNRIN AT 4 ], NNN N —F b
FTAFNL23-VFTVF A A 27 I R, Tetramethylthiuram disulfide, Bis
(dimethylthiocarbamoyl) disulfide, Tetramethylthioperoxydicarbonic diamide,
Thioperoxydicarbonic diamide, tetramethyl-, N,N,N',N'-Tetramethyl-2,3-
dithiadithiosuccinamide, Thiram, TMTD (NITE CHRIP 2021)

2 CeH12N2Ss / (CH3)2N-CS-S-S-CS-N (CH3)>  (ICSC 2000)

Fa

o
A

CH3 )L
CHs \"( g '/
H3

(CAS 2021)
4y - 2404  (ICSC 2000)

CAS %5 : 137-26-8

Sl AR R T OB 2 FoR L, Tl AT X ERY &K OVEEY) %372 5
SRV BRI GR D D ALTAL W (R RTEE ol L&y 3888, LHHEE MO REHE S
2-(5)-87)

2. YE(LFERIER
(1) E bRk (ICSC 2000)

SMBL - B DR G Ik (C.C) : 89°C
E (k=1): 1.3 g/em® TN —
WAt 1 129°C (2.6kPa) RRFEBRS (Z25H)
REE 1T EAERY (20°0) e OK) T 2n

2.3x107Pa (25°C) (SIDS 2010) 18 mg/L(Z£1R) (SIDS 2010)
EIJUEE (=R=1): — A08) WK G ECER B log Pow @ 1.82
Al 155~156°C WEAREL - 1 ppm=9.8 mg/m’® (25°C)

1 mg/m*=0.102 ppm (25°C)
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499
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508
509
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515
516
517
518
519
520
521
522
523

(2) ME L FERIfERME (ICSC 2000)
Tk K fE R VE - AT, REIAA A S TR IATANIS KD Z E 3 e D, KRR
MDD WIAFRE 2 — LT A Z BT 5,
A MR fE R BRI TR S EBR L T IBREOIRG SRR E AL S,
v ERRIERYE R RCERR TER EIRET D & MEBEEOREERD D,
T ALFHIERYE BT D L RT D, MR b, BULIRER EDFER T 2 —LE A
U2, mEaAl, Bk LOSBImE & 57T 5,

3. AP AR/ HHE A® dLIA 2021

BIYE « AR ;762 t (2019 R (REEA 2021)

i F 7T LARIFRERIORETRRIT L, Yoo REMKT L, IR (7 F/0=2 L), EPDM
(=T Lo 7rELYIL)(CR(Zuer Ly IL)TIE) ¥ —2—DFERNRS 5)D -
EHIE L THHEOR bEWHDODO—2Th 5D, NMEEHE ) IEIER IRV ER LI A
7 E A NERE L7y, BEFUREE X 100~102°C, TT(F 7 7 2)EARMIT—MIZ &1k
PERH Y . BEEOBZIUITR, A6HHVITEY T 2000 L, SRR IZE 5 728,
Aa—FOBENNH D, FHEIT0.3~3%< BV EE T, BMEIIZEA LR,
FELTHATH D, MBEMFRRRT S 515 2 WIEHER] & L CEIEIEHESR] (DM (-2-
RS FTISIYNAVTANT 4 R), CZN- 7 a~FIN2RSFTYILALT o
YTRIREOFEEIEID N, N =T 2= VT T =D NOIEMLI RN H Y . HH D
LDHGDOT 7 FR_R—=F =L LTHWOND, BRI (3~5%)2TE ., ME(brE,
B Lo OO — ARG TRAT L2 L b 5.

RERE TT(FT VT 2)=X—V A - Ty 0 RNHEUL ST, =8k T2, TMT(F

77 =)l E ¥, mAL=F 7 A

4. R

(APEhfE (BRI - 5 - R - PEitD]
&W°%ﬁ-ﬁ%-%ﬁ

-;?ﬁﬁb@tﬂmg%%ﬁ> (I S, BRNDOEEIZIES 0T %, NI LT

Nt P<O#®ﬁﬁﬁ%ﬂﬁﬁb CFAINNA— R E UTIRPUICHRE SN D 70 &
E%m FITR & #EZE U TRt S D (PFERT 2008),

+ Guy and Potts (1993)3 L O Wilschut et al. (1995)DE T /LR (K~OEMEE (30 mg/L)E L O

log Kow 1.73) Tl&, 2,000 cm? ZH# 2 5 &5 D 1 B OF 7 T ARILEX, 24 0.06 mg
F7213 0.05mg TH -7 (MAK 2007),

c RT T 4 T ~ORAEE TIE, BHRITHERHRIZ G RE (CS)A i iz (ACGIH

2021),

+ SD 7w b (HERES S VLB, 125, 1.9 mg/kg (KED C F 7 7 A (FHEFRIRE: 100 %)%

HERE O #E Lz, $5 7 A% E TIOHEHEED 32 %A RIS i, EIZRF (25 %)0> HIEIY
Sz, ENBIL3 % LB SR oT, 57 HEORERTIE 3 %25k 2> bR S
o, Mg, B R0 OBOF T T L0 LIZZE ORE G0 b vz, fRBEIERIC
B, EROEBIR LN ot BE L72T T T L0 T0%ITRENTHY . CO 7L
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DM E AR S TR IICHE SNz, o7 ) o ZTHIRFIC#ED 5 VIR o
77 ) TS K o TR E (0 fif Sz L HEE Sz (MAK 2007) (SIDS 2010),

- SD 7 v b (MERER 5 VC/AERIZ, 2 mgkg (KE/BOF ¥ 7 A% 14 BREATEGZIZ UC FU T A

(LRI : >98 %)% HARIFE M # 5- L7z, 96 Wi & TITHGHEMED 35~40 %A R, 2
~5 %M 41~48 % SEURICHRE ST, 12 R E TR ds K ORISR0 2 Bk
S, P A~OYEE 24 BRIBUBENETH Y . HRIOEBIIR bR o T, 96 Btk
I AR COMME THENEMEDS B S 4, PR, fEk, BhEcm < W, g, B A TR
ST, FEMLEIIHED 85 %, MDY 93 % Tl 7= (SIDS 2010),

< SD 7 v ME (5 VE/EEIT 1.5 mg/kg IKED ¥C F 7 7 A (FEE: 92.4 %)% 1 [BIREEHRE L7, &

572 BfEI#E £ T, 85 L HETED 41 %728 CS, B8 X OV CO, DI THEA ., 38 %A R,
20 %3 FEH L THALE NIZER O BTz, 72 R ORI TIX 6 % 3MENIZERFE L TR Y . /FFT
105 %D FEFHEMEARFIN &7z, BHED 85%0 T v N ORIEER IR S A, Fb s IR
H 2 Lz /e S HER S e (MAK 2007),

- 10 HRNES /72 SD 7w b (EBIAE, 3 PO)IZ 2.1~2.5 mg/kg KED “C F7 7 A (FiE:

98 %) Z it H b L, #&51% 96 Rl £ T 7 AR@r —VIZiEE . R — U bt nsd
A (& : 3.5~4.0 L/min) % Harvey Carbon-14 Cocktail(CO,, CS,., fiift 7 /LR =/ (COS)% /&
NERITHYE T %) 2 VW CHiife L7z, Harvey Carbon-14 Cocktail [FHEFRMEME D 99.5% LA I % [F]
INTE, G LI BEHEIED N 61 Yoz I MEME & L TR U7z, F 72 IR o O B iRk
(TFRGED 25~45 %TH Y . BWEIERITTE 94 %Th 72, FU T LDEL L COx CSa,
COS 72 & OFERMEWE IR S b L HEZ Sz (SIDS 2010),

A}

- FUTAE, EIZCO2, CS2, COS 7 LI E ITNH S D EHEZE SN D28, CS2 1F,

FEAHTIZ COS & CO2, JRAICEERRGRIRLE & At e & L THRk SN D, CS2 DR
BIZIE, B b, 8L BICT IV BEDKISIZE > TOFAINANA— FPRER I, CS B
LN COS IFZENENARMED 7 V2 F A MO TTCA Q-FTAHF TV Y ¥ -4-F1 VR U R)F
L2 FFRTF TV ADNR TR EBEERZIEHK LT, IRPICHRES N D, b, FU
T AP SIVTA T D A[REMED & A bk FIEL, FITHEE (7 Y — OB £ 7213 F A Wiz
M) E LTRPICHRE S L, E72, —EIE T 0% PR TR K OHE IR T PRl S D
(SIDS 2010),

© FUT LTHEE D S BRI SNES AT S50, B O FIZRW THMBEA A fAET

<, ??7A®9%ﬁ/%?w%%m/7 NIEWE Tz (MAK 2007),

- SD 7 v MEEIZ, 15, 30, 60mg/kg (KEHDF 7 T I (ME: 99 %) & JEEENEG- L, CSnTF U7

ORI E D D a i, CH X, FU T LEEORK 5 FFi# £ TFIzERt S, £
DAEREIIT VT LOFEEEME L, £72, 7= /0B X —UEHLERC X - TN, FEFR
FH)Y b7 1 b P-450 [HER] SKF525-A (a-7 = =/b-q-7" 1 E LRV UERR 2- (V= F LT 2
YT F SRR ORTLEIZ L > TR Lc, 612, FU T L0 5, 24 FEEZIZHEIT 5
7 ay—A8 X OMIERRIEEORETIE, ¥ R B APAS0 BLONRV A7 X I N
FAF T —BIHEEDOIK TS 24 FEf#1C, YL B b — ik EREFE I L OVAST IEHED FH2 5,
4 BHRICAHA BN, THEDRRNG, CHLBTF VT LDOEERNORHTH Y, ITFEtEo
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570
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575
576
577
578
579
580
581
582

583

584
585
586
587
588

JFR & 72 % FTREMEDS RIE S 7z (SIDS 2010),

« SD 7 v b (MERES 2 PS/EE)IZ 0, 50, 500, 1,000 ppm (0, 2.5. 25. 100 mg/kg A/ H IZAHY)D

F T L (WER)Z 9 HRENRE %, “C T v T A& HEHR NG LTz, 24 REELINICE
B U T2 BUHENED 60 %75 CSy; & L TRERIFIT, 30 %S R AIC Rl S 47z, JRAICIT 5 FEE D
MR FE S, 5 LT EHEMED 10 %N F A AT = VR 9%RY AF NI FF
NS UVBEDT T = AGBIR, T%N DA F IV FF IR VEED VT 1 = REAERM.
3%NCS,DT T = iBEIR, 2% N AFINIF AN VEEDAF IV AT VT T,

RHNZT 7 7 AORECRIIRH SN2 o1, FESHEAHHNS, FUTAETAT L
CFFANNI VBT DV ANT 0 ROELE S LTRE S, 2hicki 74—V
DOFIGIZE Y | B, EAEMBMEARD S TE 5 EHEER SNT-(MAK 2007), T 7 A OREHRREE
#[X]- 1127”79 (SIDS 2010),

< SD 7 v b (MEBIAEA, 6 IL/EH)IZ. CYPIAL, 2B1, 2E1., 3A2 OFRFHEEDI= 6, 3-AF /Lo

TR T2 )NV ER =L AV =T VRV LTS LR m-16A-= kUL (PCN)
THILER, 77 7 A (W 99.9 %) 0, 0.1, 0.5 mmolkg AEZEVEN&ZE G L, 5 3, 24
B4 (APl & IR OBERIEPEZ 7=, 3. 24 Bl & b, 4 V=T ¥ RIc kD CYP2EL O
FHELETNTF T LML o T SNz, FE DL FEINZ CYP2ELIZ L~ TF U T L0
RN e2R/RLTHEY, FEFELZRTMHFO ALT {EED EABALNTHND Z &
5, A4 V=7V R > THES N CYP2EL 23, F 7 7 2O L Ok 5 FFEEIC
BI5 L TCW\W5b E&E X TW5D (Dalvietal 2002) (MAK 2007),

i
(HiCHN-C-5-5-C-Ni{CH:),

I GSH
[
C5 =—— (HLpN-C-SH ——= (HiC):N-C-5S0H
e _ | _
NH; S 5 5
HOOWC = CH=- CH5= 5-C-N{CH,)» (HyC)yN=C= 8= CH; (HyCyM=C= 5= Gluc
[
.___.{'UUH
SM,NH
5
GSH: Glutathion

Glue: Glucuronosyl

M1 Fv7L2OMREERERE (SIDS2010)

(1) FEBRBW 9 2 31k
7 bk
Bt
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598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614

- FEERE|

2009) (SIDS 2010) (NIHS 2012),

KT DT U T LOEMEEERBREREL LU TICE LD D (FEH 2008) (RTECS

v b ~ U AV
WA, LCso 500 mg/m*/4H B L B L
4,420 mg/m*/4H
1 1,750 mg/ m3/4H
It 6,600 mg/ m*/4H
#11, LDso 560 mg/kg 1A 1,350 mg/kg {A 210 mg/kg A
640 mg/kg KTH 1,500~2,000 mg/kg {4 & 250 mg/kg AR
1£:4,000 mg/kg 1A TE 1,250 mg/kg IR TE

IH:1,900 mg/kg A &

1£:4,000 mg/kg (A H
J1:3,800 mg/kg A E

- Alpk:APfSD %27 v b~ (MERES 10 DE/BE)IC

#&FZ. LDso 5,000 mg/kg /A (LDLo) Hi L 1,000 mg/kg /A< (LDLo)
> 1,000 mg/kg A H > 2,000 mg/kg AR
> 2,000 mg/kg (A
L%

‘SD 7 v h& CD-1 ¥ 7 A (8~16 @/ﬁ)%)ﬂbﬁ:???b@ﬁﬂilﬁlﬁﬂ?ﬁ@ o kDA

ABR T, FECHIDIZE A EDR TG 2~T7 BIZFELT Loy, 2 BIZHIRTHIDFRD B
Tzo ¥ VAT, MARERLG THITRM, 2EINCT Xhix, Vﬁblm&? i BRAREE SR il
ERHLNTZ, 7 b~ T AL BTN I XML R #E & RPN 2 & 7= (SIDS
2010),

0. 10, 25. 60, 150 mg/kg KE)DF 7 T L
(M. 98.7 %) & HAIRIRR B - L7z (BB 1 H), BEEAEEBDD, 60 mgkg UL EOREDIE
HETH 8 H., &5 15 H(E B)IZRRD iz, WEIINE D H 8707208053 60 mg/kg
PLEDORETH LI, HBEEITHE 8 A B ORETIE 60 mgkg L EORET, M TIE 25 mg/kg
U EORETRA RO bivlz, TR, —MoRiE, WMERE, HIKk o RIRISIZIZIT
F U7 LG OREIIHR LD -T2 (SIDS 2010),

MR KO R

s UYER GRVE, MEHERIDORFFIIR LT, &5 4 B OB TII BN A bR Do

7o, 24 IR I I TS RN E 2338 D B AL72 (MAK 2007),

- YR GRE. MERERBD ORI L THEEORBEIEELGT 5 L S, v FOREE

PEZY 100 mg/24 H TRD LTV S (BEFT 2008),

C YR GRFL, MERERIT) OIS L CRIBEMEZ R ® b 7228, 15 BHERIZIXEIE L7

(MAK 2007),

JERAEIE

- Hartley RE/LE v M S ILEHZ AV, ~Fo~A P —va vidrziTo7-, 4 FEHD

T U7 LBEREE . 3%BEIRN10%DF U T L (2— i) THEIE LI-RER, 48 FE#
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DBIEET, BHx2BLSIE (BEN 0.3 %, BEfT 30 %EAFERE), 3 B L TN4 L (FZN 0.1 %,
AEAE 10 %IEAERE), 0 BEL TN 1 E (KN 0.03 %, BEfS 3 %EIERE). 1 BLV0 T (EN
0.01 %, AEfF 1 %EAERECBPERUE 58 BTz (MAK2007), & 5(C Hartley &€ /LE
v MfEZHWe~vF o~ A B =g R BE: BN 5%, BEfT 25 %, Ak A5 0.5 %
BLO2%)TiX, WTNOERREEIZBNTS 10 IEH 4 I THMERSRFRO bz, 2
DR TIE, WL ONDTFAINNRA— MNAL DI B H LTz (MAK2007),

cENLEY bESIELIMEA L CWARWEEIRDO R~ F o~ B —ra ViR T, &

WEAE S %T U T b (7 ZNERY AF ), BTEE25 %F U7 5 (VY )Tl
BT h o7, Eo BAEE 3 IT_Eij:UxTHE%h% 2 VCZFERNED T 7 T LFR R (7
T U U, FERME S L) TR L2355, 48 BRI ICHIWV LA A B2, FH LT
T LR E1EE TR0 (MAK2007)

- Pirbright White RE/LE > FZ& 5 PELAMEH L TWARWEER DO A+75 703kl T, BAEIZ

FCA (Freund's complete adjuvant) & FHW7Z3lBR TlE, 03 %FB L1 %DF 7 7 L THEE 72
RFfEI 2 DRI FURR, B2 12 B XL (EHR: 0~3)Th o7, IbIZ, FUTLET b
TAFNTF T LE)PNT 7 A4 ROMIIZZRIEH TR btz (MAK2007),

*OECD A RIA4 406 BB 70 koWt TEM L7 2—F —iEIC &

AR (10%DF 7 7 JOFEREME T n v L v 7 ) a— VIRETR 0.5 mL % 6 FFREIEAZE R
FIEAE, 2 BRIBER) T, BYERSIE, W2 10 TEOWFROELE Y MIHRD 5
7o 7= (MAK2007),

- CBA/Ca~ U A% HW=F 7T LD LLNA (BT U v/~ HimlBR) T, 35D U o/ ERIGGH %

Fl&E 2 FRE (ECE)IL 6 % Th 7= (MAK2007),

* BALB/c ~ 7 AEfEE V22 B LLNA T, T 7 ALY 27 SERHEFE D IR BRI 72 48

MZgI&#EZ L, EC3HEIL 0.66 % TH-o7-, ZDREZ T, 0.031 %~0.25%DF 7T ;A
SLBRCIX ) > SEREESE OSEINT A DAL 72 o 72 (MAK2007),

= EERGENE (AR, BsEE, S AME, AREEMEIINNERCE)
JYNESS
< WA LZ# PN T, IR,

18 O P 5 /468 B2 P -/ 2 O Dok 5

- SD 7 v b (MERES 10 DE/EHIZ, e 0, 50, 500, 1,000 ppm (0, 2.5, 25, 50 mg/kg &

H/HYDF T I (ML 99.43 %)% 13 HERERS U, RE, SEERESINE, B
BEOK T2 500 ppm LA EOFEOMERETHRD Hiv/e, ARIMEELDIL T A 500 ppm UL EO#E
DMERET, MCHCEEARMER~E 7 1 B ), HMERE D 525 500 ppm LA EOFEOHE
HET., MCVCERIRIMERAFE) D _EF-A3 1,000 ppm BEDHER L O 500ppm LL_EDEEDIET,
GFRER, U 2 RER, BLEROHExER O _EH- 23 1,000 ppm BEOMERETIRD Hiviz, METIiE, #
F O _EHH3 1,000 ppm £, BUN O _EFH-23 500 ppm LA EOBETERD HiL, ~E7 v b

~< hZ Uy b, TATIOMETH 500 ppm UL EORETRRD vz, HETITHR A X
7 DAL T3 500 ppm L EORETR O Hivle, 72— 2D F) 500 ppm LL EOREDIE
HETRRD B ALz, 500 ppm LA EOFETIE, FAAE IR TS E- T, il E RO T
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75 500 ppm LA EOFEDMERE T, mﬂ)ﬁ‘iaﬂ:aﬁéi@iﬂﬁi 1,000 ppm FEDMETFRD BTz,
FRE OWIRBIZE ClL, —HD 7 » FCTIHBRHETICOD ANED b, BREEY 3
BB EY & 5 WIFBRIR ORI A FE O v, ﬁf%ﬂ%ﬁﬂa%é@@aﬁf I%. 500 ppm LA E
DFEOMERETIEMR T ORI, KR T RIECVRIEZ 1 5 O D AR £ 72 13RS IR
EE B D WEIZE DO HBRIBIEIZFE D BTz, IBFRIEEY o /RE@i Tk, 5 o3z Lz

. ENLISMT R I A B IR o T2, ARFERO NOAEL (3 50 ppm (2.5 mg/kg {AH/H) T
3%; - 7= (MAK 2007) (SIDS 2010),

- SD 7 v Mk (20 PE/EDIC, fEFH 0. 0.05, 0.1, 0.25% (0. 30, 58, 132 mg/kg {KHEH/H)

DF T LA 13 BIRAEE L, TN TORGETIRE, EEEORD 1D i,
58 mg/kg #£T 1 VC, 132 mg/kg BET SPEAMT L7, 58 mg/kg FET BUN, 132mg/kg #ET
AST, ALT O ERMNFED Sz, 132 mg/kg TR _EIRO BIERS T/ 2 £ 5 Hha%
FEDREHIE ZEVEDTRD BTz, 132 mg/kg BE TREEIZZELDFEO bl 2 & 58,132 mg/kg
BECRIBEEE D D VW I RE O B & R 2 MR AL P N T A — 2 — O 7228
BOLNTZZ LD, FU T LDT » b TONOAEL X 30 mg/kg IR/ H ThH -7z (SIDS
2010), 723, MAK TiE. HEHED 30 mgkg #f THRE, EREOBIO N LN L
725, LOAEL % 30 mg/kg {AH/H & LT\ % (MAK2007),

- Wistar 7 » MgE (25 PC/EE)IC, 0. 5. 10, 25 mg/kg (KEEDF 7 7 & (MiE: 95 %)% 90 H

sRlRE O 5 Lz, &ﬁﬁﬁf%tﬁ@%ﬂﬂ (25~33%) 3R HAvTz, THI, VR,

SOOI, B DT IFH O A HEEKAFIZRO B v, KREEINEORD H
10 mg/kg LA EOFETERD bivlc, KR OMIIEEOH NN 25 mg/kg #E TR O Hbivlz, 4
FEARNE OO Wi & 1 O FEARAE OZ M, NEMERS . EEN OBIEMMA OEHER L, FE

DAL 25 mglkg FECRD DN, BRAEI R — MO ans@ETe Rual ) —
BB IR A7 7 2 —BIEEOK T, 726N LDH, ALP, 7 /L3 —2-6-V VT
t hesrr—8BL O T ARBO EAPHERGFICSGED bz, £z, =R
T —/LO_EHPHEEFICERD 517z, MAK X NOAEL % Smgkg (AAE L LT 5
(MAK 2007),

RRFEDOT >y MW7+ —7 v 7B CIX R URGEOTFT U T A (FEE: 98 %)
7. 180 HIs KU 360 HHsRAIFE A5 Lz, HEHHOERIC > T, RTORERET
SEROEBEAN A BIL, REMMEOBADPRD iz, EFRICR LI RO R EE
FHIEARIE, Rl L OHEEKFR ThH o7, MAK (% LOAEL % 5Smg/kg (KH/H & LT
W5 (MAK 2007),

«SD 7 v b (MERES 24 PU/BEDIZ, ETEFF 0. 0.01, 0.04, 0.1% (M : 0, 5. 20, 52mg/kg &

#Hw/H., M0, 6, 26, 67mg/kg KE/H)DTF 7T A% 80 BRI G LT, & 512
LTeBETII A AL hy o o, INE FBEFE ORAD 23, JEIT S mg/kg UL EORE, #EX 26 mg/kg
PLEOBETRO BTz, MDD 67 mg/kg B THREDELIZ E S WE, SITRHANRD B
720 3. 6. 9, 12, 18, 26 BIZJEH L7 MR PRIk A, #3587 Mk B L RO A C
X, EERZITEED b o To, FURBR, KO EEOSEDHED 52 mg/kg #
T, NN, PR, R FORAR. IREL. MO E SO SEMED 67 mg/kg BE. MO
FE E D R EAMED 26 mg/kg #E TERO HiLTz, HETIE, XFHEETIEA OVl A~
DONEIHRTE (5 mg/kg B : 3/13 L, 20 mg/kg B : 11/15 VB, 52 mg/kg BE : 14/16 PL)H3R
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Hivlz, R ERALAD, HED 52 mg/kg (4/16 V), HED 67 mg/kg (3/11 PE) T HALTZ A,
ZORRIMEZEDEFRICOWTIIRHTH 7=, SIDS 1E, BREEA 3 EFIH & B~ D N5
IhiREA 5 LOAEL % 5 mg/kg (K& & LC\% (SIDS 2010),

- Wistar 7 » ~ (MERES 32 PT/EE)IZ, 0, 0.05, 0.5, 5. 50mg/kg (KE/HDOF 77 L (FlE:

99.4 %)% 2 IR G- LTz, SETRITITRGOEBIIA BN h > T2, 50 mgkg BED
MEREC, IREE, BARE, O, TN, PRI I KX OEX E &0, BiEis L OO
M EEOWA . ALFRRMRE TIE, BUN O ER23Z80 Hivlz, 50 mgkg BEOHET= L
2T a—/UEOET, METRIILEK, ~F27 0 BOBDRRD SN, HOHRE
DR I L ORIEIL, 2%@&5%?%’@(@?y%?&%htoh@mﬁkt
OREOMETITMIED LR XL N AT T —BEEOKTARD bz, #F&1X NOAEL
Z 5 mg/kg/RE/H & L7z, ACGIH 1%, B ORIEMEL(L ORI S LOAEL % 0.05 mg/kg
KE, ZOMmOT RARA > M35 1E, NOAEL % 0.5 mg/kg RE & MW LT\ 2 (Knapek
etal. 1989)(MAK 2007)(ACGIH 2021), 7235, MAK (%, ~E7 1 &2 & b ke RO R
75, NOAEL # 5 mg/kg (AH/H & L TV %5 (MAK 2007),

- Wistar 7 v b (MEHES 64 DL/EE)C, kb 0. 3. 30, 300 ppm (# : 0, 0.1, 1.2, 11.6 mg/kg

wgm\%:maLlA1&Mm@m§mwﬁﬁ?A(%EﬂW%ﬁnmﬁ%@@
&ﬁbto&ﬁﬁﬁwﬁﬁwsLﬁ"fé%t%ﬁm®w 300 ppm HE TR |
L7228, ZHUTEBEICRD b TERAEEZEORAELBE#ET D ThHo 72 (%\éié
IIRTRBE L LR TIRLS, £, B0 7 v hTLIFLIEROLND D THDH T &M
5. MIERIT, BRTORETHECTHD &HIWr S4L72), 300 ppm FE T, MRS b5
FIHNZ e IR & T 10 %Pl EOIREA 3 KO 30 %LL T OB EJHAD 233 BTz,
MERE & & SRR OB R, £ ORITEIEMIM A B v, s BREE & e~ TRENT 8.4 %, M
X 11.0% D720 Th o7, MED 300 ppm BET~~ b7 U v ME, ~EZ v E Ui
7R I BRI B S 72 I B A A A S FU, e CIEAR M BR S (S B E 7 Jl ME [) 25 2 & Pz,
JE7e ALT O EFR-B T X CORGHEOHERE TR Hiviz, 300 ppm FEORET, AST D L5
BRI E R, A (TR =AM OMaxt i L UMM EEOBMADNRO vz, £7-,
MECIE, HARAROHE EE ORI 30 ppm LA EDRETH S, 5 DOEETIX AST O
ERLRBD SN, I, BB L O R O EE ORI A, #ED 300 ppm #ETHERD
BTz, MEDOKEMRFHUMA Tk, THR=8A/ O FHE & 2128 300 ppm #ETRRO HiL, =
O ITA TR O FEME & AV O IR b S HEE ST, Z DM, 300 ppm #ET
X, BEO MR TOLAR A OHETT, HEO B IR CRMERYE O RABEE DK TR b,
SIDS Tl%, NOAEL % 3 ppm (0.1 mg/kg {AH#H/H)& LTW\W5, MAK TiX, NOAEL i,
30 ppm (#E1% 1.2 mg/kg ARE/H, M 1.4 mgkg KE/H)E LTV 5 (MAK2007) (SIDS
2010),

« F344 7 v b (MERES 50 DL/ED)C, fREFFR 00 0.05, 0.1 % (i : 0. 18, 39 mg/kg ARE/H |

M 2 0. 20, 42 mgkg KE/H)DF 7T A% 104 ERREE G L, 5K TH, 8 EME
B LT, AFERIET U T LEREE L XFIREE L O %iﬁ%m&#oto%E%MQ
LR ORI D 0.1 %l TR bz, HED MR AL ERIRA Tld, ITHREREE 2 ~d
ZALDGRO DTz, Fix OIEREBEMERZ A B A & T 2R TRl éht@ Hﬁ%ﬁ
D, WTNLF U T AFREICER LIRA TIER2 > 7o, MAK IZIRERD OFER D,
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NOAEL % 18 mg/kg {KH/H & LTV 5 (MAK 2007) (SIDS 2010),

-SD 7 v b (MEHESR 60 PL/RE)Z, fEEEF 0, 30, 150, 300 ppm (Z 0, 1.5, 7.3, 15 mg/kg

{REE/B. WE 0. 1.8, 8.9, 19 mgkg (KE/HYDF 7T & (FEE: 97.5 %)% 104 FHFREI
5. Uz, R, BEEEORD 3, 150 ppm LA EOFEDOMERMETFERD B LTz, RIMERE, ~F
savrrg, ~~ b7 Uy MEDOED L MCV, MCH O EfEAS 150 ppm LA EDOEED
TR BTz, IREERE O A 300 ppm BETIRD STz, SHEARRE IR TIE
PRI 35 D EMIEMBNTRTE, 2RO REZEREH 150 ppm LA EORET, H?Hm@%ﬁ%m
L OTTHED 150 ppm LL_EDOFEDIER IO 300 ppm FEOIE T, Jili& D sk 1 O TTHED 150
ppm DL EOBEOHETHRO Bz, T b OREHR) B NOAEL ITHERE & & 30 ppm (B, 1.5
mg/kg IREE ; M 1.8 mg/kg RE) TdH - 7= (SIDS 2010),

- ICR <~ 7 A (MERES 10 DT/EF)IC, MEIX 0, 54, 108, 201 mg/kg (AE/H . MEX 0, 62, 118,

241 mg/kg IRE/HDOF 7T L (WEE: 97.5 %)% 28 HRIEEE&R G L=, HEICKFLI-E
B L OMREOJD 23788 H17-, LOAEL X 54 mg/kg (KHE/H TH - 7= (MAK 2007),

- ICR v 7 A (MERES 50 PC/BIC, HEVZEEFR 0. 15, 150, 300 ppm (0, 3. 24, 50 mg/kg

(REE/B), MEEEENR 0, 15, 300, 600 ppm (0, 3. 57, 112mg/kg KE/H)DF 7T I (il
FE:97.5 %)% 2 FERIRERR G- UTc, SECROENMIIA b o7, KB L OEED
WA, AR L S ERE TR bz, —IRIETIR. B (FITHI)OBEH & 38
RO, HEEFRAE L mAER, HIEAEROA TR bz, FHERRFORE T
X, WAREEENE, BEREOREMEBIT ERICER T DRI N & R BT - EHAERED
MERE TR DTz, F£2, KEOBELE X OYLIEMESIEN T - & A EREOMERE T, FER
B A EIEGE A i B O LR L O - @A EFOME T, MlEo G FREN & B R E
NI ORI - EHAEEEOMECTRD vz, SIDS B LU MAK X, KREBD MR
HHNTZ LB, NOAEL % 15 ppm (3 mgkg/ HIZAY)E LTW5 (MAK 2007) (SIDS
2010),

« B VR (MERES 1 US/EENC, 0, 3. 13, S0 EENDHIX37.5) mgkg KE/HDOF T F

LENT LT 4 HREEAOERS Lz, BilE0HEKRFENRBDRA LI, TTh
12%, 29%., 92% TdH o7, 13mgkg L EORETIE, REBINEN 15%8 L, /MR
Brrlovyrero bR, Vo, Rk, ~E/rebergslt~~ L2
v MEDIRTAFEO B/, 50/37.5mg/kg FEDORETIX, ALT, AST 3L TNALP iEMED |

5. BEESEE OB B X OSEAHIIE O HE5E & SRR & 1L 5 AR O BMERTRD Sz,
MAK (%, NOAEL % 3 mg/kg {AH/H & LT\ 5 (MAK 2007),

c B =LK (MERES 4 DE/RE)NC, HEIX 0. 2.2, 6.9, 12 mg/kg (RE/H, X0, 2.3, 7.3,

13 mg/kg (RE/B OF 7T A (FE: 98.7%) % 13 MR G Uiz, HBEER LI OERED
Wb B3O B AR, BEEORDBHEOFR A& EORE TR bive, RiERE, &
BRI BLOTNT I VEOBYDBRETOREH TR LN, ~E/nE &L
O~ 27 Uy MEDORED MO @ A& T, I/ IMROBA 3D &L EORE TR
o, AV AT a— VORI HED EOREOHERE TR btz Wk LW
KRR RO CIE, B G2 BE L 72 2 338 Hiu/e o 72, MAK 1L LOAEL % /1% 2.2
mg/kg RE/H, MEE 2.4 * mg/kg (KE/H & LT\ % (MAK 2007) (%23 DI AX A 7L
EZHILD),
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« BV R (MERES 6 DE/BE, 4~5 » HEmIC, faEF 0, 30, 90, 250 ppm (& : 0, 0.84,

2.6, 7.4mg/kg RE/A ., M0, 0.90, 2.5, 7.2mg/kg (KE/FYDF 7T L (i 97.5%)%
S2 EMEAE S L, ARIEEOM A 250 ppm BEDHET. 184 230 OIEE. =LA
T 12 —/LDOEEN 90 ppm LLEDOEEDHE L 250 ppm BEOHET, 747 I U OERMEDS 250
ppm #f O HERE TR BT, FFIRO M EE O 90 ppm LA EDOREDHE, TR OFH %}
A B OHIINAS 30 ppm L EOBEOHE L 250 ppm BEDMET, FT/ME RELLORIINAS 250 ppm
BOMETRD b, TRHOEIE, F7F AT 2SN E L Bbhd, Ulko
W25, NOAEL 1, HEIE 0.84 mgke KT/, WL 2.5 mg/kg (RH/A TH o7 (SIDS
2010),

°E_7Wﬁ(Mﬁ%4ﬂﬁma(L044\%myg¢Em¢ﬁﬁ§A(%£ﬁ&N@%

I F 7T 104 B OES Lo, 40mg/kg B CITMEES &, & E5BE 5
B E TITED, M, e, RS AR & LWER DR @%htoﬁi
M, #ElE, MBEOEIE 72 E 03B Hivlz, 4mg/kg BEOMERME T L, TRH:, FEHE2E
BT H B, MED 1 PE T 37 3 B 2 BRI FB O bivlc, ~~ F7 U M,
B/ B UE, RO D 4 mgkg LLEOREDOMERETIRD L7z, 40 mg/kg FED
WERET ALPJEME, o= L AT v — D BB B, BRI H213 AST, ALT & &fE %
U7z, 4mgkg BETIE, 2 L A7 1 —/L3 L O ALT OB MERE & 6385 5728,
Heofa=a L 2T m—/L| iﬁi XD o T, JRBRAHAR S AIRA T, 4 mg/kg BECHTHER
HEZENME 2 DT, M 1 DCIZ, UTALRANE OIERR & Z2fafb 23 2 VEIZERD b7, 40 mgkg
ﬁfﬁm®¢%¢u%®ﬁﬂ@%%kiU%hﬁ%%%5%%E@WﬁzEJ%3@u
7y =MD AT (~ETT Y NLEDHE 1 VL, M2 PTIT, SEARME OIEAR & 22
b3 2 PTiz, HURIRO C MR OB A MERES 1 DEI, MEERZS 23[E 2 PT, #E 3 PTiZ
P BT, XIS L ORMHRE DR EL PRI EGITRE O A7 7o 72, SIDS 6 L TP MAK
I3 NOAEL % 0.4 mg/kg/H & LTW% (MAK 2007) (SIDS 2010),

AR
JYNESS
< WA LZ# PN T, IR,

19 11 58 508 B P -/ O Al oD 0% 5

- Wistar 7 > MgE (25 PC/EE)IZ, 0. 5. 10, 25 mg/kg (KEDF 7 7 & (MiE: 95 %)% 90 H

MR ARG L-, BB TIREROHEM (25~33%)1 B0 biviz, £z, WE%ME
DD 10 mg/kg LA EORE TR GV, FFEROFH EE&OHMAS 25 mg/kg #E TR
htoE%ﬁ@@%@%ﬁo%ﬂa®£ﬁ\xﬁﬁﬁ%\EIW®%%ﬁ%H®$ﬁ&
L RBREOEMEN 25 mgkg BETRO DNz, BEAEVR— PO ans@BETe R
a7 =R X O R 27 7 X —PIEEOK T, 725 N2 LDH, ALP, 7/ 23— Z-6-
VT e Farr—B8L 07 RO EHPNHEERFICR® b it/ (Mishra et
al.1993) (MAK 2007),

RRFEDOT v MW7+ —7 v 7B CIX R RS EOTFT U T A (FEE: 98 %)
Z, 180 A L1360 H IR ARG L7, ERCITR LR ROFEMM FRZ (kI
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KA ERE CGmgkg FHTHRRD B, £ OREITRM B X OHEEKGFH TH - 72 (Mishra
et al.1998) (MAK 2007),

90 A#n Long-Evans 7 > MEOHEINTKI T 5 F 7 T LD 8% | HEALE O FE G AT O

(2. 9 FE, 11 HF, 13 BFE 720 18 BFIT 12, 25, 50 mg/kg (KEDTF 7 T A (HEE: 98 %)%
RSN G- L Cill~X7=, 50 mg/kg % 11 Bid 50T 13 BRCERE L2+ _XTH T v b
THEIRA 7 1 v 7 Siufz, 25 mg/kg BED 11 K5 TT_XTOT v hTHIRR 7 1 v 7 S
Ao BEIR U7 IR REMERREIC I, SHRREE 70 7 AR GEE L ORI EIZ A L2 o T2,
F U7 LD 50 mgkg FETITRTOELET v FCTLH V=Y N7 1y 7 SR, 20
P—1% 25 mg/kg HETIX, 60%DMCTm Yy 7 ERFEITFThoT, MEFZANT Y
A =i KTHRBE & S0mg/kg BE & DICEITA OGN o T, LLEDFRER, FU T A
IZ. LH #—Vﬁ)ﬁ“iéﬁuwﬁi Wiz 53 25L, LHY—TE7 vy 7 L, ZHulfi<
PEIR 23D L 7= (SIDS 2010),

cF T T MK o THEIP A PR IE X B 72 % DO BIERE 2 <72, 90 H#ii® Long-Evans 7 ~if

DIEIERTNC 50 mg/kg (KE DT U 7 A (FFE: 98 %)% 13 RRICIEENE G- L, £DH DK
WCARZBL L7, U T ATt Lo HEIRBIERE T, AERITEL & E IR B M L7, iR
ICIERBH R B X DN o Tc, T U T AEHIZE o TR EBIE L 7202572 T v b
TIE, HEIRPCER, EEREUCE TR G0 7o, fEo T, MEIRAE RIS R 5 R
PEONEIEIZAE D DO TH Y, FU T LOEHEEM TIZAW, PEIIEEDOME TiT, ik 7 A
L1 BB T2 —EH7 0 OAELEBRIREDNED Uy BIRBUIRREE & 213 A o
o Te, HEUNEERERE T, ézﬂ)fz 11 AOBR, HEE, KREER EOVHRER 2T LK
DLTEY, AFRIICEERIERA LN, DEORKE, LKA EOTF VT LD
H R 5 CIXPEIRR AL 1#9ﬁtﬂlﬂ%’i&%otzﬁ%riimzwmim\753\ Z DO XT A
— X — NI LIV (SIDS 2010),

-SD 7 v b (MERES 26 DC/BE/A)IZ LN 0, 20, 60, 180 ppm OF 7 T L (M 99.4 %)

Z 2 AT To o TREER G- LTz, D7e< &b FO IXASELD 90 HAA G, F1 IXAHELD 81
AR OG22 B L7, 20, 60, 180ppm #£D FO, F1 ORZRRICIH T 5T 7 7 LD
BRI, ZNEh 1.4~1.8, 42~54, 122~16.4 mgkg {KFE/H Th -7, KRERD
23, FO OB TIL 180 ppm #E, F1 OFLHATIL 60 ppm LLEDOBEDHERETFE D LT,
F£7-. FO O (Fla ) DIEIER KL ORRALLIRIC 180 ppm AE TRERD 23378 b7z,
ZOFRERDVIIEE TOT20, BERLDOTH-T- FRAL0 HEHRE, 10%LLT), FO
DO (F1b HEA) DIEIRF KX ORI IR E R I A b e o 7o, F1 O (F2a i
)T, AEHRE L OB AWM E Cidd 2 A E R IRERD 2 180 ppm FETHE®D Hiv
7o FBEFEOWB A, 180 ppm FED FO 35 L OV F1 B OMERECTREO Hiviz, A5HIZE
9% NOAEL (%, $#51CBE L7228 L o722 & v 180 ppm (Ml 12.2~
14.9 mg/kg R, MEIE 14.0~16.4 mg/kg (KE)ThH > 72, HARD NOAEL 1%, #FLHIM
%@ U CHZAE IR ORI 23 180 ppm (F0)F L TN 60 ppm LA L (F1) TR Hiiz 2 &)
5 20 ppm (KEIE 1.4~1.7 mg/kg (KE, M 1.6~1.8 mg/kg AH) THh > 7= (SIDS 2010),

-SD 7w © (MERES 26 DL/ 2 T2 2 EARATE R R 4 F20E L 72 (OECD mtEalER 77

A R4 2 416 #EHL), FO OREIX 0, 1.5, 2.9, 8.9mgkg (AE/H, ML 0, 2.3, 4.6, 14.0
mg/kg IRE/H DT 7T L (WiFE:97.6 %)% 81 AMNRE# G L=, 3EARAEICH L, 1
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FB oML, BEHLE) SAEBIMAE T 105 B, HEiX o, 1.8, 3.8, 11 mgkg KE/H .
MEVL 0, 2.4, 5.1, 16 mg/kg IKE/ A Z IR G- LT, HBEEEORD 2P L O H &
TERO b, RERINER X OH AR KEORD 23 & H &R T, Fo, F1 R E 3D 5
iz, FEMW)O4E7EED NOAEL 1T 1.5 mg/kg (KHE/H ., HAENIZxd % NOAEL 1% 2.9
mg/kg (RHE/ B | BlEM) O KERER L OVEFEFMEIC X9 % NOAEL 1% 11 mg/kg (A#H/H Th
- 7= (MAK 2007),

-SD 7w NI, HEF0, 0.05, 0.1, 0.25% (0. 30, 58. 132mg/kg AH/H), X 0, 0.04,

0.2 % (0, 30, 96 mg/kg RHE/H)YDTF 7 7 LAEREER G LT, &8E 20 PEORBEFL I OREN,
HEALEME & OAZBRLANC A 72 < b 13 B E LT, REMET 20 IEF D DOREZS3 T,
Dip &b 14 BREERG L, MALEREE ZSE LT, RECBHEAR 13, 4T oMo R k2
H-Z2 T2, MEREE & S RE T L OB EOISI R 57z, 132 mg/kg BEOKED 70 %03
L, ZNHD7 v FOFIBR TN OIS BIEZ S iz, BT, AJHEIOIKT
25 132 mg/kg BET, MECIIMEE I ORER I OIERH 96 mg/kg BE, BRI L OER
BOWA D 30 mg/kg FETRD bz, REMOERBAEAD LI2Z b, FUT AT
30 mg/kg/ H LA ED# 5 8: CARRREIC KT U CHERAZ MIFT L5 2 57z (SIDS 2010),

+SD 7 v b (., 10~32 PE/EF)I. 0. 40, 90, 136, 164, 200 mg/kg (KE/H)DF 7T K

IR 6 H~15 B £ T (200 mg/kg BEITAIR 6 B £7213 7 B~12 B O/ 05 Lz,
W) OIEHR I A O SEERE N X OMBEI RO N2 TOR G TRO b,
BEIRB O )Y 164 mg/kg LA EOFET, WINROH NN X O AUSLE 5 IR YA DI A3
136 mg/kg LA EORET, BRVURE DR 32 TORGRE TR b7z, 136 mg/kg BE Tl
R—2AIGAZE  KEEGE. MBoEiRE b, BT REEE . HERODHE, HERO
Hig EORFENRO LN, BROET, (KERED ., BERAERD LFH)1 5. LOAEL IX
40 mg/kg fAHE/H Td - 7= (SIDS 2010),

- SD 7 v Mt (25 PS/EE)IZ 0, 7.5, 15, 30mg/kg (KE/HDOF 7 T & (#F:99.0~99.8 %)%

AR 6 H~15 H £ TRAKE Lz, REMWOREBEINING]F X OV E & OB 7
DETORERET, BITAEORE 2B 15 mgkg LEORETRD L (T
BT —Z OFPMN), 30 mg/kg B TIIRIRAEORD 25O bz, BIROERIKEIIHE
IHBIEMEL b ONTHALIEIEAY, 30 mg/kg #ECTRD bz, IR - 5 MED NOAEL 1%
7.5 mg/kg (KH/H Ch o7, REMWRE & REEEORD DMEH &R (7.5 mg/kg #) TR
DN EnD, BEWFEMEO LOAEL IX 7.5 mg/kg (K&E/H TH - 72 (MAK 2007),

- SD 7 v M (27~28 PL/ERIZ. 0. 2.3, 11.5, 43.5 mghkg (KEDOFT 7 7 A (HE: 98.6 %)

IR 6 A~15 B £ CIREIR G L7z, BEHEOWRD R 1.5 mgkg B, AEEINEL IO
EEE RO )Y 43.5 mgkg BHETRO bz, BIROME O 11.5 mgkg BHETRO O
. RIRKREORA . BRI JOME & HEE OB A RN 43.5 mgkeg FHETRO b
72o MAK IZR8#) D NOAEL (% 2.3 mg/kg (AE & LT\ 5 (MAK 2007),

- SD 7 v M (24 DC/EDIZ, B 0. 20, 45, 90ppm D F 7 T I (FEE: 99.6 %) & (R 3

A~HPE% 20 B F TR G Lz, 1IR3 B~4T4E 19 A ETOF U T ADO P EEE
1£0, 1.4, 3.7, 72mgkg (KHEH/H ThH-o7, FEMWILHESZ, WE 21 B, HAERITER
4 HICTHERES S TCICHAHE%. 65 HImICRAER9 2 £ T, @Mt aErE 272, 90 ppm #f
OREW) TGP o e ERERIE, RSB KRR CTH Y . KEOE
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F(pale skin), ARERHE H(pale eyes), NIEFEL §38D b7z, F7o, (KEOKE L OHEEH
BORADVRRD BV, HIMRTIE, BIRER, FiRoRE, BigoiRe, BRI o3
DD o, FHEELE ORFENAED RO Hivlz, IME RIS REE & ORI LA
Sivianot, WEMWOMRITENIEMMRA Tk, AR ER RSP BSOS R I T
VT LDRBIIIH BN Do T3, 90 ppm BED 61/62 H s OIETITEISEILD T Lo
ZHHIAME T L=, [R U B EOHETIZE Y Z KK X 2500 & 8 TR O 32
BTz, THLD OREITIRENM) O A% O R EINOIE E 72 IR EIR T 2 > T,
VI EOFESR, FEEARETFNEIC OV T D NOAEL 1% 45 ppm (3.8-9.2 mg/kg K/ H), FFEI#)
\Z%F9" % NOAEL I 45 ppm (3.8-9.2 mg/kg K5/ H)Td - 7= (SIDS 2010)(ECHA 2015),

- Swiss ¥ 7 AHEIZ 150 mgkg (RED T v 7 L (ML 75 %)% 7 BEFIRETE S L - EMHEESE

PR T, RPHEE & LN TEIRATIRE RO X OB IREIMSE T O ZE D Hiviz,
MAK Tt &8 SN TOWDI R OEBERNT HZ LIXTERNWI LD, FUT A
FIMOERNGNEIAATH 7= a A FER TS (MAK 2007),

- BARAMGRE Y XHMEZ, 0, 1, 4, 16 mgkg (KE/HDOF T T AE4ik6 H~18 H & Tl

FREO#&E L, BB XL O~ RELE BE L7-fE%. 16 mgkg T - RO BT
T L7203, (EFMEITRRD DI d o 7= (BEMT 2008),

« NZW 7 3 PL/EE)IZ, 0, 1, 5. 7.5, 10, 20, 40, 80mgkg (KEDTF 7 7 & (HE:

99.1 %) &4z 7 B~19 B £ TRIOBE L, REOBREZ2BENMH 2 1 mgkg LLED
RE, BRBIREL OB E 2B 10, 20, 40, 80 mg/kg DR TR HiTZ, RO
. OOV (2 PEOE), &HIREMAEI OB & 72N 20 mg/kg LA EO#ET
A Bz (MAK 2007),

BAn

s Invitro TF T 7 L, FAIF 7 AER X OKIGE &2 AW - OE IR 2988 Bl

BWT SOmix IMOFEIZ DL THETH -T2, B MY EkE AW £y MR
BRiX S9 mix INMOFEIZ) OO THME. B FBXIOT v FOFEEMIE A V72 DNA
PHEIEERER Tl S9 mix IERII TV BB, REH DNA AEGRERIZ, & F U /3K
TIE S9 mix WIITHME, SO mix IERIMTREMETH 7223, 7~ MEHil TIXRETH -
7o ARG RAZHAGABR 1T, SO mix TRINDOAEEZ )b 59 b U L SER TG,
CHO fifa TIEfatEToh o7, V19 F ¥ A =— AN LA Z —Hifu % 7o HPRT R 136E
BORERT SOmix IWMOFEIZ DO FRETH o7, FrA =— AL AZ PN
(CHO)HE 2 AW 7= et R B sk BRI, 1 3ABRICH 1T D S9 mix USHI TG % BT
BoRBCREThoT-, B MY //\ﬁz%ﬁ%u\f:/J\ifZ%fﬁﬁiﬁci S9 mix FINDO A HELZ 3D
HoTHEMETH -7 (MAK 2007) (SIDS 2010),

cInvivo CFUT AT, ~VACRAKRG Loy M BRBLIO~ T ARAKRy b T Ak

EEETH T, ~TAHLNETF ¥ A =—ANLRAZ —|ZROE L& 2D WITIEEN
HL7/ERBRIT, B ORBREREBEETH 72, ~ T RO E LYtk By
BT, MR T polyploidy DIENINANA: DAL, FEIFGHIE Tk & BEMEORSE NG5
NTW5, v 7 2% HWTEEBEERBRIIGE Th o 7o h3, M 75%DF 7 T L0MEH
INTEY, MAKQOONTIETFT UV 7 LOBEMOIERNENIAATHD E LTWVWD, ¥
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935 3 U Y g UNTOMNESHESERBRILGNE TH > 72 (MAK 2007) (SIDS 2010),
936

AR I7 15 il FIABAFE - EhFE - SO IO A M - R (TS

In vitro IR RHER | R XIF 7 AH
TA98, TA100, TA1535, TA1537
KIGE WP2uvrA
5~1,500 pg/plate (+S9) +
(Wi 99.4)

FAIF T A
TA100, TA1535
1~100 pg/ plate (—S9) +

1~1,000 pg/plate (+S9) +

TA1537, TA1538
1~100 pg/plate (—S9) —

1~1,000 pg/plate (+S9) —

TA98
10-1,000 pg/plate (—S9) —

1~1,000 pg/plate (+S9) —

XAIFTAHE
TA100, TA1535
3.75~240 pg/plate (£S9) +

TA98. TA102, TA1537, TAI1538
<1,000 pg/plate (£S9) —

KIHE WP2uvrA
<1,000 pg/plate (£S9) +

KIGiE WP2
<1,000 pg/plate (+S9) +

<1,000 pg/plate (—S9) —

(HILEE: 99.7 %)

FAIF T A
TA100, TA1535
50~200 pg/plate (£S9) +

TA98. TA1538
<1,000 pg/plate (—S9) —

<1,000 pg/plate (+S9) +

TA102, TA1537
<1,000 pg/plate (£S9) —
(WL 98 %)

XAIFTAHE
TA100, TA1535
10~1,000 pg/plate (+S9) +

10~20 pg/plate (—S9) +

TA98. TA102, TA1537, TAI1538
<1,000 pg/plate (£S9) —

a Ay hER b kU 2oNER
0.1~8 pg/mL (+S9) +
(HE: 99.7 %)
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R T 1k AR - EhFE - SO RN A - JRIE PEE S
DNA #H 8 ErakiR =R ]l
(T v 1 U HE) 2.4~24 pg/mL (—S9) +
7 v Mg
2.4~72 pg/mL (—S9) +
(W : >96 %)
REHM DNA ARG | B MY osEk
B 5~50 pug/mL (—S9) —
5~50 pg/mL (+S9) +
(Pl : 98 %)
Z v MFHRE,
0.03~10 pg/ml —
GHLEE: 100 %)
TR ta s RS e | B MU 2oREk
B 5~25 pg /mL (—S9) —
5~25 pg /mL (+S9) +
(FIE: 98.7 %)
B kU RER
1.2~2,000 pg /mL (£S9) +
CHO i@
0.024~0.24 pg /mL (£S9) —
HPRT 5 V79 F ¥ A =— RA/NA A X —Hil
1~10 pg /mL (-S9), 10~56 pg /mL (+S9) —
(WLEE: 100 %)
V79 F v A =— AN LA X —HilE
0.2~1.6 pg /mL (£S9) —
V79 F v A =— AN LA X —HilE
1~8 ng /mL (-S9), 0.8~15 pg /mL (+S9) —
(HILEE: 80 %)
Yo R B R CHO-K1 #ija
0.003~0.05 pg /mL (—S9) —
0.2~3.0 pg /mL (+S9) —
(FLEE: 99.82 %)
CHO #fifia
0.003~0.023 pg /mL (—S9) —
0.2~1.5 pg /mL (+S9) —
(W 99.7 %)
CHO i@
0.0075~0.348 pg /mL (—S9) —
0.0075~0.348 pg /mL (+S9) +
(HILEE: 99.7 %)
SRR B kU oSER
0.5~24 pg/ml (£S9) +
(ME: 99.7 %)
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937
938

AR IR il MR - BYRE - SO RN M - A PEE S
In vivo a Ay MR ~ A
300 mg/kg REE, 8 7213 12 AWM O#S., RiYm Y > o8 —
B, AN
(M 99.7 %)
~DUAARy T | NMRI ~ 7 &
N 75. 750 mg/kg (KHE, KOG —
(FEEE: 98.7 %)
INEZ IR NMRI < 7 A (3 DT/RF), i
100~900 mg/kg (A, 4 AR O#EE, 300 mgke AHE, 8 F —
7213 12 AR O E
(M 99.7 %)
CD-1 v U A (MERES 5 VT/AE). B hiMAa
38~377 mg/kg IRE, JEVENES- —
(HEE: 99.8 %)
Swiss Albino ~ 7 A (MEHEART), ‘B BEHINE
100~200 mg/kg R, JEVENES- -
Swiss Albino ~ 7 A, EHHHAD,
25~100 mg/kg B, JERENES +
(ML 75 %)
B6C3F1 v U A (MERES 5 VL/AF), B BEAER
12.5~50 mg/kg K5, JERENE S 24h —
48h +
37.5 mg/kg RE., MERENEE 24h —
48h () +
(FEEE: 99.7 %)
Fl ZZMER~ w7 A (15 PU/#%). B REma
100 mg/kg RE, MEMENEE S +
(L : 80 %)
F XA =—ANLRAE— (WERERI, 4 UC/EF), B
100~500 mg/kg AT, FEFENE S
RN Swiss Albino ~ 7 Afff, 80~320 mg/kg (A
3 ARMEOEE, 60 A%ICHERHMILZRE (Poly-Ploidy) +
NMRI <~ 7 % HEIE 0
75~750 mg/kg IR, HEREO#ESE —
Swiss Albino = 7 A, F&EHIA
80~320 mg/kg fAHE, X5 +
P B A AR Swiss Albino ¥ 7 AR (20 PT/Ef), AFEHIAD,
150 mg/kg R, 8 A MIRARI G- +
LR : 75 %)
PEVELPEEERER | v a v ya U
0.11~5 mg/mL, J&£H +

— R+ BRI
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A Bl el 28 5 S

- In vivo T, Swiss ¥ 7 AREIZ 150 mg/kg (REDF 7 7 L (WM 75 %)% 7 HFREER G L

ToEEEERRBR T, xIREE & LR CERAIIME R OB R B L OE K RIMAE 0B )
O BTz, MAK Tlid, &8 SN TWA R OB ERNT HZ LIFTERN &
5. FTUT7 LAHEMOIERNENIRHATH7E a A b TW% (MAK 2007),

cInvivo T, FUTLE, vURIRORE LZaAy MBI O~ U AARy h T A

NMIEETH T, T AHDIWVIET v A =—ANLARAZ IR OE G & 5\ 3R
b Ll gL, —HoRBEzRERETh o7, v U RICRAOEE LIk
TWRERIX, REEIAE T polyploidy DOHEINAA H AL, FEIFAIAL CTIXGM: & 2O R H
HNTWD, v 7 AZHWTABEEESERABRIIGETH o 7223, M 715%DTF 7 7 LAHE
HAENTEBY ., MAK 2007) TIZF 7 7 AOHEMODIEHNENIRHTHS &L LTW5,
va Y a U OIS EBSERER X TH - 72 (MAK 2007) (SIDS 2010),

« In vitro T, ik Y@ R HERER I, S9 mix IO FEEIZH Do 59 CHO L CTlxfa

MWTHoTe, V19 Fr A =— AN L2 —flifld%z 7o HPRT sBRIIHEEORERT S9
mix IRMOFEZ DO TREThH 7z, F ¥ A =—ZANLRAX—JI8 (CHO)M %
AW Qe R BB, 1 RBRICB T 2D S9 mix iRIICORME A B T OBk Tl
P - 72 (MAK 2007) (SIDS 2010),

X FENAME
S IUNESY
< A LC# PN T, iR,

B 5 B3 51 O DR KA

-SD 7 v b~ (MERES 24 PE/EEZ, @B 0, 0.01, 0.04, 0.1% (I : 0, 5. 20, 52mg/kg K

/A, M0, 6, 26, 67mgkg (KE/H)YDF 7 T L% 80 MFREERE S L7k, xtRE)
W CH B D HIRFE ARG O ASLCIEIRBIICTF 7 T 2R 5IC L 2B LT AR LN -
7= (SIDS 2010),

- Wistar 7 > ~ (HERE 32 PL/EE)IZ, 0, 0.05, 0.5, 5. 50mg/kg RE/ADOF 7T A (FliE:

99.4 %)% 2 ARG L 7-fE R, A& LEEORER L ORAERICT VT AEFEIC
K AENITRD Lo 72 (MAK2007),

- Wistar 7 v b (MEHES 64 DL/RE)Z, ik 0. 3, 30, 300 ppm (4 : 0, 0.1, 1.2, 11.6 mg/kg

RE/H, ME: 0, 0.1, 1.4, 13.8 mg/kg (KE/H)DTF 7T A (FEE: 98.7 %)% 104 H[FIRER
B Uie, HIROBHEMEO R AEROE T AMOEAER T LN, HIEEREORA
MHI MO HEL EOBETA LT, ZOMOIEEIIFRE D bt > 7= (MAK2007)
(SIDS 2010),

- F344 527 > b (HERESR 50 DC/EE)DC, BB 0, 0.05, 0.1% (K : 0, 18.3, 39.2 mg/kg (K

/B, M0, 202, 423 mgkg (KRE/HYDT U T L% 104 HRENREE®R G L, &5 TH#, 8
HEBZE L=, 777 AR EHORMEE CTRRO bivz AfE, TEAERE, FURIR
D C HEIRIE 2 bR & | flia O HIRIEAENRSE DR AHE G- OREBII A Lo 72 (MAK
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2007) (SIDS 2010),

-SD 7 v b~ (MERES 60 PL/EE)IZ, ik 0, 30, 150, 300 ppm (., 0, 1.5, 7.3, 15mg/kg

{REE/B ; ME. 0. 1.8, 8.6, 19mg/kg KE/EYDF 7T I (FIE:97.5 %)% 104 FHFRETH
B U7RER. b Lo RARAT CHFAIRDNRIE (HERE), HORAR C MR iE (MERE) A 728
AR SN LG SN TOD, flx OREL IR L OB TIIAEETRD O
72hro Tz, HURAR C MRS A OFAED NG 2 H A2 h- 7= (SIDS 2010),

- ICR v U A (MERESR 50 VL/EDIC, HEIZEDEFF 0, 15, 150, 300 ppm (0, 3. 24, 50 mg/kg

(REE/B), MEEEENR 0, 15, 300, 600 ppm (0. 3. 57, 112mg/kg KE/H)DF 7T I (il
JE: 97.5 %)% 2 HERNREEE G LR, WEHMFOME TT U7 AL THER SN
TIEBTRERD By > 7= (MAK 2007),

- Beagle £ X (MEMES 4 PL/BE)IZ, 0, 0.4, 4, 40mg/kg (KE/H DOF 7 F7 I (ME: 98.7%) %

BI7F U7 104 B8R RO LEER, EERAIIA LN >7= (MAK
2007) (SIDS 2010),

7 thitEtk
SONESE
< A L7CHIPHN TR, R0,

18 O P 5 /468 B2 P -/ 2 O Dok 5

- Wistar 7 > & (WERES- 12 PL/BEIZ, fEHH 0, 100, 300, 1,000, 2,500 ppm (0, 4.9, 15,

49, 125 mg/kg (KE/HYDF U T Lz 65 MENREI G- LTz, 125 mg/kg BFEORENWAS 17 1
HETIZHC LI, ZOMOBETIHLEFNIFED biienolz, W), BT, fax 7
FREE DB 15 38 LY 49 mg/kg FETRO BV, MHARFRORRA TIiX, iR & /K
DARALE L O L O 5 A 0 e 358 B 7=, NOAEL 1%, 4.9 mg/kg A/ H
TH -7 (MAK2007),

-SD 7 v & (MERER 24 PO)IZ, FEHR 1 Tk 0, 0.01, 0.04, 0.1% (% : 5.3, 20.4, 52.0

mg/kg IRE/A . M - 6.1, 25.5, 66.9 mg/kg (KE/H)DTF 7 T Lz 80 MMM L LT,
FEBR 2 (MED )T, %9 65.8 mg/kg IRE/H DF 7 T L% 36 EENREAKRE L, FEBr1 T
1%, 66.9 mg/kg FEOMED 24 PLrt 8 PLTHAT I L O DFRFELSFE O ALz, ETo,
BB, #hRZANE, AEMROMEERIZBIT D~ 7 87 7 — Y 0iRiHR & ORREREN
AL HFED B AL, EERRR D = v 2N RN, ARRBRIE S A o T,
FBR 2 ICBWTH, 65.8 mg/kg BED 24 PUrt 4 PLCHATICHH & FRHLSFED Hiv, fhod 9 Pu
TiX, B2FHD PR 2R 21TEN bz, EEOSITAME /R L 1L
TiX, MRZEZHETE T, HENKRE CHESHEAMOMEHRN A DN, 20T v
kN OFELR AR A ORERIL, EFEO MM REMRETH D Z & E2R LT,
Fo. FTUTLAEHSICLVITEIRENEZ Y SE L RO A E ORI Lo %
DHBATNE = DEALRRO BNz, TNHDT > NTIL, x> 717 74 LEERAET
I, LVBOWVEBRALETHY, BOVES L7 U T T ERNTERNST, A—F
Voo 7 4L RRBR T, BT ERO o727 v b CIRERE S b B EE O T
D3FRD B A7z (SIDS 2010),

41



1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058

2

- SD 7 v b (MERESS 15 DE/BEIC, HEIZIZ 0, 1.74, 7.26, 28.63 mg/kg (REH/H, MEZIZ 0

2.04, 8.07, 31.82 mg/kg KEH/HDF U 7 L (ME: 98.76 %) & IREEHE 5 L 7= dii& At 77
PERRERC, (REIMEOW A, @ &R CHED 28.63 mg/kg (33.5 %), M 31.82 mg/kg
(352%) & LR LA, HEREBIZRAFEM (FOB, Functional observational battery) Tl

THEMETTHER LONL S B3 0 [ EINA . 28.63 mg/kg BEOIET 8 I LN 13 # E iz
BB, 807 mgkg YA EOBEOMET G [REED LA BT, MEMED 5 R R
OB L OV EMR R CIE, K5 ICBE LR TR0 bhkhofz, Lo
fEdA 5, NOAEL 1%, MfT 2.04 mgkg/H. HET 7.26 mg/kg/H T 7= (SIDS 2010),

- SD 7 v b (MEESS 15 DE/RE)C 0. 5. 150, 600 mg/kg KEDF 7 7 L& HEREOKS L,

B T OFRR T, 150, 600 mg/kg OFEDORET, *FHEE L LA TIHEROIKIE (3.64%
B LN 3.48%) 03 F H 4172, 150, 600 mg/kg DFEDMEDRMEE & xFFREE LV HAKAE (3.65 %,
326%) Coho7oh, AERAZTIEAR -7 (SIDS 2010),

- SD 7 v M (24 DC/EDIZ, PR 0. 20, 45, 90ppm D F 7 T I (FEE: 99.6 %) & (R 3

A~HPE% 20 B F TR G Lz, 1IR3 B~4T4E 19 A ETOF U 7 AO N EEE
10, 14, 3.7, 72mgkg (K&E/H Th o7, HEMWILHER, WE 21 B, HAERITAER
\ZHERES: 5 PCICFRTET. . 65 BImICiEs9 5 £ ¢, FEMREEZ 7=, 90 ppm £
@@J%f&ﬁ,ﬁ;ﬁfﬁﬂlﬂ RO b FERERIE, IR L OIRECTH Y | KD HE
H (pale skin)., ﬁﬁ%ﬁ@mWw\K%WW%mbgﬂﬁoit RE DOIRfER L O
EOWANPRD AT, FIMRTIE, MIBIER, PR E, BigoiRa, BRKEY o8
DD o1, FHEELE OB ENED RO STz, IMEEI I IEEE & ORICEIT A
BN o T, WEOMBRITEIZAMRE ClX, B RER)E-CHR BSOS T
7 T LOFBIIHR SR o 208, 90 ppm BED 61/62 B s O CITEIE KIS D 7 L3
ZMFIAMET Lz, B BEOMETIEE U AKX D50 & 28 ITREOK T A&
iz, T o OEETIREN DAL OREIMOIE £ I TERER T 2> T,
PLEORER, SRR FEMEIZ DV T NOAEL I 45 ppm (3.8-9.2 mg/kg (K E/H), REEMW
(2%t % NOAEL I 45 ppm (3.8-9.2 mg/kg A E/H)Td - 7= (SIDS 2010)(ECHA 2015),

b MO (RS KOS

AR

< A L7CHIPHN TR, R,

I 6 OV &

« F U7 LOWBFIOIT < #E THIIEDORLBELERIL & 1 5 BUFRIEME, EXGEDORIE, B &

OERRER 358D B L7z (ACGIH 2021),

JERAEIE

- 1992 H~1999 FIZH T T A Y O ERHEH -~ F T —27 (IVDKIZJET 2 33 fiigk )

OIERZG T RMMTASICB W TER & LTO T LV — Ml 8K %2 5 5 873
BN HDONTINy F T 2 S OFRNT 24T > 72, 873 BIOWNERIZ. B2 340 1, FHEEAT 403
5], BIPNZE 130 Bl Th o7, BEBNCT LV —MEfih S5 L2 SN - iEEE T
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213 6] 24.4%)Th olz, 7T LT v & OBRZFEMIC T Lo & 2 A, DuERRHER &
el U CRBM T 2O FEE 1T, 2 2OMBEER & LTHWORET Y 7 LARAY
~ORSVEN 4.9 % (BHEBRFHER 2.6 %) & A EICEWE R 2R Lic, il TAEE#FIC
BOWCTITLAFELN LT U T LOREINRE ST (M 2008),

c AL DA, FUT Ao TR EISEIDZEENTVDN, FLFRIZ

LD EIE < TR 2,933 AT, 7 7 AFHERIC L 2 BMEOHEEIT 82 A (2.8 %)
LB INTND (FERT 2008), FFlZ, 77 7 ARAMITK L TRV SN A LT B
(F 7T DREWKT HENERIGE R U AR T 4 7D 5 N3 AN, FTNARST 4
7D 27 AT NTIHE, 1 %OHER Y =F NI F A D NANA— K (T' U IR D
BMEROS HER D H ALz (MAK 2007),

cFUTHTEDT VR MR R 2SS D720 U 2 EREFERL AR & 2k L

FHEICLDE, FUTAEREEMDO Ry T T A MG ERL, T T ATFALTFTT A
T ANT 4 REM, 3T T AFAFUTAET ) ANVT 0 REFTT LD GIT
JEAE ST B ORI AL AL 23 B ROG & oR LTz (BEfT 2008),

CRIEELTFUT LW, HONIT VT LPERET L REMEMT L L1285

AL UM SR N S TW b (BERT 2008),

AN Ry PRI T Uy FEERETD RBOVHEIZ, B IRTOEOEREAHER L, &

BT —ABNTHF T T L L OEMN DI (FERT 2008),

« FU T LREEWITINEE LR TEG R L COF A AN AN A— R RIEEWITI2 D L) 7R

Hbbo, TRTILHBEZSHT LIZE A, TUT7 LR EEMIREINT, OFA4D
WX A= NREEW DI PR E T d, TAKER 28 FlIIZOWNT Ny F 7 R b
EATOTRERTIE, TUTLREEMTHDLTIT L 6128, T hITAFATFIITLE/
ANT 4 K828, T hITIZFINFTTATANLT £ K628 LW IGIERE R LIz, 2D
BEDOI L 2HIFZEHBIEINTEY, TUT LR, VFAHIANRA—FZROWNTIIC
HBERICE R LTz, FUT LR, VFFINANRA—RREBGTTAFAT I ) EEF
STHEY, WibEWE BRI E R TEHARRBD b, ITAFANT I EH5y
DHURREICE S L, XA & & RN R Sz, 207, FU 7 A
BIETIEARL, BV L TAER LIS F A D ANRA— S RICAMB BT 7 T 20
WREZRLTWDAREMES H 5 (FERHT 2008),

- I ARETIEE ON. 245 %07 LI —MHEBICRBELTEBY . 93 %N ZEDOT

LIV —T, 28%NERELXMETH-T2E LT WVD, T LAAF—MEBEED 14.1 %0
BEDALFEE T VIV DT A NG THh - 7= (FERE 2008),

s T2 (RAYDORJER 7 U = 7128V T 1980 4E~1986 435 L TN 1987 4£~1993

FEIAT 12851 6,942 NAOHBRTIL, 1% TV 7 L (ViU HTHT DEMEORD, £
N1 %I L2 % TR b (MAK 2007),

* 1980 FE~1982 FDFHA TIL, 3,332 AH, TAKGDIREY OV &b 1 AR L

T 158 AOBET, FU 7 LFHEOERAGWITK L TIX 73 AOBE THERISDFRD i
Too i L7 B3 255 AD 9 B 19 A TIETF 7 7 AITx L CTERIERIS D FE O Btz (MAK
2007),

* FU T LEOEEWT LTHBERIS 27T 22 AOBED S B 17 NZHOWTEA D
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1099
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138

BT ARG E TR 2 A 5 AD025%5 5 0 1.0%F 7 T A5t L TR
Jiz %~ LTz (MAK 2007),

1981 HE~1988 “E 25 L 72— D I LTI T HAE TIiE. 316 AOEFEDHH 3.8%

12025%HDW0E 1.0%T 7 7 LMK T DRGSR RO Hivic, £, 317 AOEEHED
25 8.8 % TT VT LFHDIREWZ T DGR IS TR H vz (MAK 2007),

« A, U DYFEBET 1978 4E~1988 4RI T - 7= A TlX. 686 ADHBE T, T Ly D7

< &b HEICK L THBIERISRRBO bivlie, £7-, T U 7 LDHEOEAEWITH L TIE 569
Ay T U Z 2% LT 344 N THRMERUGZE® B vz, [ UIEBE T 1989 4£~1993 4F
(2 SEHE U 7= A Gk, BRak B o B 408 A 97 AT U T DFEDORA IR LT
PR Uiz, £72, AL 185 ADBED I L 54 AN 1 %TF 7T 26 L THBMETH
- 7= (MAK 2007),

< WV NIV OFRERTIL, 1977 H~1982 FIAT T2 F U 7 DEDIREWM D /Ny F7T A K

T, 4,564 N\OBFEDHH 203 N (4.5 Y%NIGMESIS O Hbivlz, F 7 7 LABMITKS
5 BEROEDS 85 AH 18 A TR HiL7z (MAK 2007),

- IVDK DJ#BE T, 1990 4E~1993 4FIZ49 21,000 ADEEZHD 55 2,260 N TF U 7 LMEA

B L OZ O RS O % Elii L=, 222 AOERETF U T NEEWITHT DMK
JERH BT, TNHD I H 87T A (392 %) T 025 %F 77 L (VY )T B ME
FOSHRO BT, F U7 LNEFITRT 5 0080F 11 ATRO btz (MAK 2007),

« IVDK OJFEPEIZEBUV T, 1995 4£~2001 412, #9 2,000 N OFRZEMHEAR R BH D/

FTANCTRERMGECH T T LWy OF T, FU 7 DEN &S S HEE TR IS 2R
L. TF U7 DRAWIZH LTI 1,916 A 12.9%03, F 7 7 KR LTI 1,420 A 7.1%
DR IGZ R LTz, MEEZIToT2T U 7 LIRS D BEMER G O [ O B 1
12.8 %~20.9 % T - 7= (MAK 2007),

A X UT DOIFEFET, 1994 H~1998 12, FOWEDOHEMREL & 2 5 IE U - R — B AN

FH 360 NICKH LT, Ny FT A MEFER LT, D7 &b | FEHOBMER G 72 AD
BETROLIN, 15 NEZT U7 DEEWITX LT, 3 AT 025 %F 7 7 L%t L THME
Bt %7~ LTz (MAK 2007),

- IVDK DYl T 1994 4E~1996 4EIZEfi L=, F 7 T LESWAMHH L T 5 JER 82

489 NEF 7T LEFHLTWDHEE 144 ADO/XyFT A NTIL, ZNEI31L AN (6.3%)
BELOI2 A (8.3 %) THERISHTRD Biviz, FlfHE L7=T 7 7 AEHERIS O3 AR

FERRVEEIENEF DO BIETIE 1,499 AFFD 3.1 % TH 72Dk L, Bk EEE T
13 8.7%TH-7- (MAK 2007),

cR—T  FOJRBETIZ 1970 5~ 1987 FEITHR A L 72 15,410 ADEFE D 5 5269 A (1.8 %),

1994 H-~1996 4EIZRAE L 7= 5,374 AD H 5 84 N (1.6%) TF 7 T KIZxHT 2 BPER S A
RO BT, b RIGOBEENFE - T201%, 1979 F£~1985 FEITHA Lz 2 A TH 0%
@J% 48 %) B I VHRET LM T (4.5%) Th-o7= (MAK 2007),

- IVDK OJEFEIZI T 5 1992 4:~2000 4 FE TOD 82,561 A D EH DA & BEAEEIZ B

TLOREDO L b AT T ¢ T TR, FLTHOUEER THK SN/ N V—7"T
F U7 NREWNIKT D OGS OBE DB B2 5 (47 AH 6 N THMERIS) 237380 b
oo fEFERALBEDEDRENE (EAICHEBHEA, EREF, Fi#h, MEmakt)i LU
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1139
1140
1141
1142
1143
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1145
1146
1147
1148
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1160
1161
1162
1163
1164
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1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178

RIEEB T, T U7 NREWITKT DEVERICHE D 5 %~6.7 %D EH-D b,
LLZ2n D, ZORBRTIET ¥ 7 ATk 5 ISIZ OO TEAR BT R0,

EH O 1992 F~1995 FITREFERIEXBITKIT /3y F T A MEFEML 025 %T U
T 5 (TEY N T DEMERSNBRAE LT 813 ADHI B D 6.1 % THRHLIL, 2D
B, 707 MEEMITXET HBHERIGIE, A L7 2,197 AD 9B 6.7% Tidd Hil
7L LTWD (MAK 2007),

« JE[ET 1983 4FE~1998 H\Z[EFMEFH IR LTS L= Clix. 77 7 MREWITHK

T DRSS EHEE (K 12%)IZ38D bz, F 7 7 AORBEFEFIZ OV TIIEE 18 7
VN (MAK 2007),

- B FE RSB T A O TR, Mo A v — RROBHRFIF DT 75 A~DFL T L

OBEMEZ R L T\ d (MAK 2007),

* F U7 NEAYNIGIEROS 2 R DK 1/5 13, T A NN A= MBI ER L,

CFFINNA— MEZEERTIEE A EDORBRENRT U T NEEWITH L THBEMER
Jiz %~ LTz (MAK 2007),

-7V&E;~xkLfﬁﬁéhé%bﬁi%w%W?Ayxw74F@ﬁW% FUZ

AEDRZERGHDHESNTND, LML, Z<DOFUTLENL IXFRIFIES BE
NHZ END, MR ZERISIE, BAOBAEICAREL Tk Z DoémMKmm)

ART T4 TICBITFE~Fo~A B —2a VRBRT.25 A4 ATHMERRLNT (25%

F U7 L TSEEE, 10%F 77 LTER), —FH, RO2ERTIE, 23 ABLD25 A
DRZ T AT DB, FNEN L NEZFITHER A LR, S22 BRTIE, 10 %
FUTLT3, 5, 10 HDWE 1S BIOBIEEITooh, BRZOBIERISE, ThEh
25 A0 AL 25 A0 AN L 22 A2 AL 18 AH 6 A TH T2 (MAK 2007),

c AATHTOT LIV —PEORM ERICET 28HE TIX, 777 23X < 8 L BEEMER

HDHEINTWDE, FUTLEETEHYE A, W LI~ = 25F48
DERIZONTOHELH D (ACGIH 2021),

FAGIE< it (EmEmE, BnmrE, BAAME, MRt IRERH)

<3P ETF U T AOBEEICHEE LTV 223 ADS g (BPE42 A, otk 181 N) T

KRRFED 193 N & H~T 3%, IRFI. Mo, SR, BOERZS. RFREREREE OFBIR
DOEAPEO LN, FUTAUEL BEINTWD5@E CEIE, Ik, HF v, K
JE72 EOFERD I DI, TV 2 — /VARIHENRFE S Bz (MAK 2007),

A B wEE

c VEZERERIF D 30 %005 90 %Il2T 7 T ML 8 SINTIEEY O 5 @H (N T,

% B e O ANHL ﬂ%3m;ﬁ7k BILRFPTA Y A=V EOHEDE LY
FEE, WREHE X ERB X ONE< B & ORICHBIBIR 2GR bivl-, RIEOLE
D3, 30% DG CRRO bz, BEHEDIX, TUTLELZOREMTH D CS, 23, 4
GEE)TI)AX A —EHANTELE S TAICOEEENLT, Eu h=v &
NS0 L LTWD, MAK X, FRIXS BRIREOT — X B30 2 b HatEm
Sl FEM SN TWARNWI &, IESBEDH D WVITERE Lo A%k, ElERIESBERELSE

45



1179
1180
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1211
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1213
1214
1215
1216
1217
1218

IR, FIREENCIE S B SN OLE DIFRDBI 2N &b Z OFEBRITFHEIAEH
TEANE LTINS (MAK 2007),

7 EinEtE
CTFUTLRVAFNTFANNANI I, T T ZTFATFITLIANT 4 RigE
I B SN HE 3~12 £ 2 A8LE T O #FH ORI Y ka2 FH~7-& =
AR EDR v br— Ll L, X< BEHIRICED O T YREAEROEESCT v v
TRA BN LT (PEfT 2008),

A G e 28 S
< A LC# P T, ey,

X ELAME
< A L7C#PHN T, BRI,

RN ADERN Y R 7§
- (IRIS) (WHO/AQG-E 2000) (WHO/AQG-G 2005) (CalEPA 2011)iZ, ===~ kU 227 |2
HIEMZR L (2021/11/05 5R),

D ANESIHE

IARC : Z/L—7 3 (IARC 1991)

B : F 97 LAOFEBAMECE L T FO#EIT RV, BBV TR O &G ClEg O
FAEROBIMIA LTV R, T v MIHMERE & OO TROES LG4,
SO AEROEMA R LN, LLEND, TUTLAORPAMEICEL T
MZEBWTHEDITIBN TS+ 225 LT RV & Sz,

HARPEREMAESS WM L (FEfT 2020)
EU CLP : 5472 L (EU CLP) (2021/09/10 #:5%)
NTP 14*ROC : {F#t72 L (NTP2016)

ACGIH : A4 (ACGIH 2021)

7 thitEtk
< A LZ# PN T, R,

(3) FFAIRE DFRIE
ACGIH TLV-TWA : 0.05 mg/m? (0.005 ppm) A > /~7 7 /L5 ME)E /38 LU (2014 4
F%7E). DSEN (2014 432 7E). A4 (1996 5% F) (ACGIH 2021)
B . F0 7 5%, SPEFEEIR~ PR RIEEITE~TEETH Y | SRR B
WMETNVEE NOWM TR LN, T U7 LOFMMEBEEEABICKEN T, Eis
BUEERT T =2 BHELNTWD, T oWEORINRER 53R Tk, EE oM
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1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1252
1253
1254
1255
1256
1257
1258

TR b roTe, AFEICEHT 5= RARA » MZOWTH kAN T ., IR
RIZOWTHEZERE W X E ey, R @& Tl ST a3,
FU T NI BORELRTEETE L7 — X1, £Z T, TLV X, #HDOK
BERGRBROT =20 bH N Lz, 7y FeA XTI, 13 B ~2 FEHOKERS
2B 525D NOEL 138 0.5 mg/kg IKE TH 72, 1 Bk TH~DORBLMD
0.05 mgkg RETHO HIL, ZIPEBIEWHETH 722, OB TITRD 5
Niginot=Z & MEEEOREIIRM ChHo7-Z bnnd, o7 — X IFEHICE
Lol O WAL BRI ND EET D & OGO 0.5 mgkg
REIL, WARE D 3.5mg/m’ IZFY T 5, TLV-TWA 0.05 mg/m? (1 > /~7 7 /L (K5|
PEYEI 4y L OER)IE, R TOAERAZ S OICHyRETH 5, REaNEREED
T —H 5 Skin RFLIZLEN 20 A, DSEN ik, & bR X UEMOT T T A
 BRICBIBR LI BUBIE DM IS EBIE SND, 7y PRI~ T ZADAJER
fE# G- TS OB AT A LI TV RV, L7eD>TF U T AL A4 (B PP A
PERT-& L CHBETE 20 EID M T oz, RSEN #5048 L O TLV-STEL % #) &
T+ T —2IE7R0,

HAKRE M2 - FFATRE £ 0.1 mg/m® (2008 4EIRR). RIEMEWE (F&H 1 RE) (PEM

FRAL

2020)

bt MIBET2HEITD < FRRENPEE TEHREN 255 TR NELR
Mo, BMEBROEREHANID 2 2o 7 8, RO BEREEZZOEEHRAIR
SEIZHTEDTR, FUTLET NITAFATFTUTLE ANVT 40 ROWERS
DB D R, AMEFERRIBEITE S5, —J7 T NOAEL Tld/Ze <. NOEL #JtilF
VT LADHRREEZ XD ETIUE, DRVELWEICZRS Z b PEIND, 1€
-, NOEL O#ilf 0.03~0.15 mg/m? D DfE A B> T, TLV (TWA)0.1 mg/m? &
THDONEY LW LTz, 7 LA —MWEMEZERICOWTOREITEL, B M
BT ORBOERELRAE LT, KERIEMWES | B HlrEand, FREDOT
NEF—FERIZONTOHRE D H LD, ELEHIRFTSN TS LITE X T, KB
TEVEWE O BB CIINEE & o b, BARAMEICE L T, £2+010H
MENTWD EIFE AT, AL, BBRAMEICO N TEERET, BEENE. £l
PEDFER O DIHIRE 21T o 7o (FERT 2008),

DFG MAK : 1 mg/m3, Sh, IRV 22 7 /L —7 C (2006 4% &) (MAK 2015)

FRYL

%< ORBRNT U T LOREEZ EMICHIE LW TITOILTE T, ZhbORBRIT
B CE e, Lo T, BB HIE 2 B iE SR OA T -
oo PVERTEHOERFMHRERNT, F7 7 AL TAI00 & TA1535 BRICZSRAE %
= U7z, In vitro T DNA $4UJHr3s L OV SCE 721 T < YR BE R A BT, In
vivo "C DNA S8 23~ 07 A U L SERTH BT, /MERER I, MlaEHEA R L
THETHMETH 72 1 BBRZBRWTRIETH > 72, Z< D2 FEHORBRTF U T
AlX, 7y b, URABIOA XBEELZFER L oTc, LIZR->T, FUT A
TN AMED T TV — 2 IR, A XIZB W T 4mg/kg RELL LT, Bl &
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1259
1260
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1276
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1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292

Mo, FEHERS X OVALP {EE & ffl = U AT 2 — L OMMA A Liviz, METiE, FRImER
B, ~~ 27Uy PBIXONEZ v B AR L. ALT G L7z, AR
A 21T D MERR & 22t 3 BlEg SivTe, HETIE, IOt 3 I OFH X 8 &3 1
L. HHREOEENRAZ Nz, KbEZEORWELE LTS X0 HMED
NOAEL (% 0.4 mg/kg IRE/H Tdho7-, A XD NOAEL 25, FRIGOK L 2.8
mg/m® EHHTX 5 ((KE 70kg, WAZEREE 10 m’, 100%RFF EKE), L7
T, MAK EIZ 1 mg/m? 33T S5, 2002 FE2, T 7T A — 7 1E FEIRED
TAY—I, T AH—ar Ty A—1 LEEN, E—21E<EREHT I
U—I MERF SN D, MAK % Img/m3 IZ FIF 7R, =7 Ah—var 7704
=X 16 2IEEEND, T MIBITHFAEFHEMED NOAEL IX, 7.5 83X W10
mg/kg ARE/H (B MZBWT 53 mg/m? BEL 70 mgm? ITHE)THY, U X0
NOAEL 1%, 5 B X010 mgkg (AH/H (& MIBWT 35 B L 70 mg/m? ([ZFHH)T
HbD, ZhHONOAEL & MAK i 1 mg/m’ D7, IRV A7 7 v—7 C 43¥ED
RILE U CTH K&V, 1996 420 Documentation PARRIZ 33 S V- iR X, &
UTLNET VUL LT A BRI LT TS Z L ZR LTS, 1L
ONDEA TORB T, 1IESBERF VT LM (FU T LEEHREMEN RS E VI
KT LRMENE R U, RS ) —XDF 7T A2 v 7 RO BE ORSHEIL
FUI LI E R LTz, BIEROFERIT—EL TWRWA, 1ZE A LEORR
3T U T LAOPEMEIEEZHEGR L T D, L7d-> T, FU T AT ShEEESh
BelF 5, TUTLAOMERGEMEEZER L NERITEMOM AR 2 NDOT, F
U7 AFHOSICRES N, ETVHAEICL D EEE N LIERIE (B
0.05mg)iX. MAK fEDOW AIZ X 2L E (10mg) & ik LR ¢ & 5, RS % o
SPEEME IR, L7223 > TF T AXH EHRE SN2V, In vitro TDA T 4 /7
— & = BRITBEFEEZ TR LTV DR, BB FZRRERIT in viro THLAILTUR
W, FIEDENWTF T T LD in vivo DIBIBFEIEIZA HAVTW R, /IMEERBRIE, KT}
DIFL DX DOKE S LML~V O HEIZB W Th b LT ME— OB R & b
WT, BETH o7z, =7 2ADOATEMIIC W TYRAERE OFERIZHA SR>
7= (MAK 2007),

NIOSH REL : TWA 5 mg/m?® (NIOSH 2020)
OSHA PEL : TWA 5 mg/m® (OSHA PEL)
CERTER L
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(ACGIH
2021)
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(ECHA
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(MAK 2007)
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(NIHS 2012)

(NIOSH
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American Conference of Governmental Industrial Hygienists (ACGIH) : TLVs® and
BELs® with 9th Edition Documentation. (CD-ROM 2021)

California EPA: “Hot Spots Unit Risk and Cancer Potency Values” (updated 2011)
(http://oehha.ca.gov/media/downloads/crnr/appendixa.pdf)

Dalvi PS, Wilder-kofie T, Mares B, Lane C, Dalvi RR, Billups LH. Effect of cytochrome
P450 inducers on the metabolism and toxicity of thiram in rats. Vet Human Toxicol 44:
331-333 (2002)

Chemical Abstracts Service (CAS), a division of the American Chemical Society. Common
Chemistry; CAS Registry Number®137-26-8, Tetramethylthiuram disulfide
(https://commonchemistry.cas.org/detail?cas rn=137-26-8&search=137-26-8)

The European Chemicals Agency (ECHA): Registration Dossier -Toxicological
information -Neurotoxicity; Thiram (Publication dates Last modified 28-Apr-2015)
(https://echa.europa.eu/registration-dossier/-/registered-
dossier/11311/7/10/1/?2documentUUID=d703d5a4-51e4-4del-acb9-7d2517f1229¢)

The European Chemicals Agency (ECHA): Harmonised classification - Annex VI of
Regulation (EC) No 1272/2008 (CLP Regulation) CL Inventory
(https://echa.europa.eu/information-on-chemicals/cl-inventory-database/-
/discli/details/116481)

Guy RH and Potts RO, Penetration of industrial chemicals across the skin: a predictive
model. Am J Ind Med 23: 711-719 (1993)

Agents Classified by the IARC Monographs. vol 53. Thiram (1991)
(http://monographs.iarc.fi/ENG/Monographs/vol53/)

International Chemical Safety Cards (ICSC) b EE eI — K FU T A,
ICSC #75:0757 (2000).

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p card id=0757&p_version=
2)

U.S. Environmental Protection Agency. Integrated Risk Information System (IRIS). A-Z
List of Substances (https://cfpub.epa.gov/ncea/iris_drafts/simple list.cfm)

Knapek R, Kobes S, Kita K, Kita I. Chronic toxicity of thiram in rats. Z Gesamte Hyg.
35:358-60 (1989).

Deutsche Forschungsgemeinschaft (DFG: R > FffiRELZY) :  The MAK Collection for
Occupational Health and Safety, Thiram [MAK Value Documentation, 2007]

Deutsche Forschungsgemeinschaft (DFG): List of MAK and BAT Values 2015

Mishara VK, Srivastava MK, Raizada RB. Testicular toxicity of thiram in rat:
morphological and biochemical evaluations. Ind Health 31: 59-67 (1993)

Mishara VK, Srivastava MK, Raizada RB. Testicular toxicity in rat to repeated oral
admisistration of tetramethylthiuram disulfide (Thiram). Indian J Exp Biol. 36: 390-394
(1998)

[E] 37 25 3R S BT AEAFZE AT (NTHS)ZE 21 Hil Fpk 23 AR S, SmEImiEED
72O DOHFEVEFHROILE « FHL. WE4 - T F L CAS No. : 137-26-8

The National Institute for Occupational Safety and Health (NIOSH) : NIOSH Pocket
Guide to Chemical Hazards. Thiram , last reviewed: Feb 18, 2020.
(http://www.cdc.gov/niosh/npg/default.html)
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(PEE 2008)

(PEF 2020)

National Institute of Technology and Evaluation Chemical Risk Information Platform
(NITE CHRIP) : 85 E i AR HE (L E RS @it > 27 A CHRIP-
ID : C004-728-93A NNN'N’-7 N F A FN23-TF T VFAA7 7 I R

National Toxicology Program (NTP):14th Report on Carcinogens (2016)
(https://ntp.niehs.nih.gov/whatwestudy/assessments/cancer/roc/index.html)

Occupational Safety and Health Administration (OSHA) : OSHA Occupational Chemical
Database (https://www.osha.gov/chemicaldata/chemResult.html?recNo=253)

National Institute for Occupational Safety & Health (NIOSH: K [E [E 37 5518 22 & A 9%
HT) : Registry of Toxic Effects of Chemical Substances (RTECS) (CD hi : & #hR)
RTECS® Search

Developmental toxicity of ferric dimethyldithiocarbamate and bis (dimethylthiocarbamoyl)
disulfide in rats and mice. Toxicol Appl Pharmacol 35: 83-94 (1976)

Organisation for Economic Co-operation and Development (OECD) Screening Information
Dataset (SIDS) Initial Assessment Report (SIAR) For STAM 30 (The 30th SIDS Intial
Assessment Meething) in Paris 2010. : Disulfide, bis(dimethylthiocarbamoyl)-
(https://hpvchemicals.oecd.org/UI/SIDS Details.aspx?key=cab4073¢c-0229-4982-8d34-
f603dbb93418&idx=0)

WHO “Air Quality Guidelines for Europe : Second Edition” , (2000)
(http://www.euro.who.int/document/e71922.pdf)

WHO “Air Quality Guidelines — global update 2005
(http://whqlibdoc.who.int/hq/2006/WHO SDE PHE OEH 06.02 eng.pdf)

Wilschut A, ten Berge WF, Robinson PJ, McKone TE. Estimating skin permeation. The
validation of five mathematical skin permeation models. Chemosphere 30: 1275-1296
(1995)

{B2E T2 At 17221 OfBSERGS (2021)

WA FEEAE - BRI L E o8 - i ASE: (2019 R FE4E)(2021)

A APE AT A4 (JSOH) : FFAIREE OB EM (2008 ‘FE)DIREEH, 77 7
I, PEERBTASHERE 50 8 5 5 194-199 (2008)
(http://joh.sanei.or.jp/pdf/J50/J50 5 06.pdf)

HAPERMT L2 (JSOH) @ FFARIEDENE (2020 £4R1E), PESERA P 62 5 5
7 198-230 (2020)
(https://www.sanei.or.jp/images/contents/309/kyoyou.pdf)
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M4 BRUERE 3 ATiE

WL T N ITAFAFIITAIANLT 4 R

{b225 : CeH12N2Ss & 240.43 CASNo : 137-26-8
PRI SE Wy
H ARPEFERM AT 0.1 mg/m3 e E o 1.29
OSHA RIERL W 129°C (2.6kPa)
NIOSH RIER L @l a5 155-156°C
ACGIH TWA 0.05 mg/m?(IFV) ZR5JE £ 0.0023 Pa (25°C)
& R mAORE L,
W& FTL FUT A
VA IS/ T

¥ 75— : PTFEA#K

B 7 E 2.0 L/min

B R - 6] (720 L)

BRAFEME - INE0.072 pg~144 ng THIIE, Wk
(4°C) T5 HIEMRLFTHE

750 e

Fh

i 0.072 ng (0.0001 mg/m3) 98.9%
144pg (0.2 mg/m?)  101.7%

(2.0 L/min 6/ @)
FRANENE : 0.036 g (0.00005 mg/m?) 86.2%
0.072 pg (0.0001 mg/m?) 98.9%
0.72 pg  (0.001 mg/m?3)  105.7%
144 pg (0.2 mg/m3)  101.7%)

(2.0 L/min 6HFfH A5
Bt R (3SD) 1/500 EjfE & CHllE Al 4E
0.0054 pg/mL

TN iRk v~ N T T
(HPLC) Zr#rik
Wi : A% 7 —3.0mLIEE 9 iaE30 4
i, ZDO®%EMAKLO mLEM (4.0
mLER)
HIEMZS - UltiMate-3000 (DIONEX#Y)
%7 A : InertSustain C-18 (5 pm4.0x250
mm)
717 NEFE 0 40°C
BEH : 78 h=Fr VUL : K= (55: 45)
Vit : 0.7 mL/min
fites : UV 272 nm
HEAE 50 nL
AR 0.0053~36.02 ng/mL
RLEIPH CERENA S LTV D

TS xR s
VTrova XA 7.46%)

0.00003 mg/m? (720 LELAIF)
0.001 mg/m3 (20 LERAHF)
EE TR (10SD) 1/500E#f £ CllE Al e
0.018 pg/mL
0.0001 mg/m?® (720 LEFAFE)
0.0036 mg/m? (20 LEF&EF)
W ENE < BIREE, FEERTERIE
W3 MERR ST
SE 3k

1) FUT A EXFHEETHZES0E  2008FF1T
2) BEOHAEAY A b BT —X T — |k
3) NIOSH Method No.5005

Fourth Edition, 8/15/94
4) F U7 LORETE | BETA RS9 514

p. 1-6 (&E20124-3H30H)

Thiram : NIOSH Manual of Analytical methods (NMAM)
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