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2. WP

(1) YRR D

A B ROH D, EEOHEIK g1k (0.C.) : —20C

tE (k=1) : 0.96 JRRIRS (FE%) : : 4~20vol%,
W 59.4°C WP (OK) 1 0.0256 g,100 ml (20°C)
AREE: 23.2kPa (20°C) A8 -WK 53 EARE log Pow: 2.1
R (ZER=1) : 3.0 BRI -

1ppm=23.64mg/m3 (25°C)
1mg/m3=0.275ppm (25°C)

(2) HER LI famt: vV

TORSSERIE 0 SEKIERR. ZLORIRICE D KECBEEEELDZENDD. K
SERHZHNENE D 2 WVITA TR T 2 — AN A& T 5.

A IBERERYE . RREKOBRARMBITERETH .

v WERERNE . ZORKIIER LV ELS, Hilid H0 %K%ofﬁﬁié’kﬁka
HIERES KO RREMEDS B 5. TiE), R SICL Y BEXINEET D
LD D.

T AL . FEEORDL N TR S IR b & AR L CBERIICE S ARG T A 2 &
Nbb. WETDHEEG L, KEEITBROLREED. BREETH L.
RAT o WK FE R EORBCTIRBEEO T AL LR T D, kAl 7
NV ER. BEMRERIE L, KKSBROMERE - b7

3. ERE-EMAR, EAE, HR%?

AEPER IR L
A fEHR L
Al @& RByrZaarlLrah, 247V OER 2
REEHE FR2RL



4. fERECE

(1) SEEREMWI KR 2wt

7 atEEE
BUEE
FEREMWIZXT D 2— 7 un —1,3—7 XUz oAatEmRiRiE R (Boert) 2 TFIcE e
5.
2— 7 un—1,3—7% Yz OaltkEriG R
~UA 7w b AvAE
. LCso 3.48 mg/L, 2-h ® | 2300 ppm (8330 mg/m3, 4-h) 5 | T —X72 L
1.3 mg/L, 2-h © 11.8 mg/L, 4-h ©
2.3 mg/L ® 11800 mg/m?/4h ®
1600 mg/m3 ® 300 mg/m3 8
#1, LDso 260 mg/kg bw .6 251 mg/kg bw .6 — &7 L
146 mg/kg bw 6. 450 mg/kg bw 69

# B2, LDso T2 1916 mg/kg, 2-days © TR
958 mg/kg, 7-days ©
479 mg/kg, 2-days ©
479 mg/kg, 7-days ©

HEIEPN LDso — 2L — 2L — 2L

< TA>
/A=0=0y NN Y S L PN Z L 5/ EsE R (minimal fatal concentration) (%, 167 ppm
Tholz 2.
<T7v k>

rou Lo 8 KW AT L &l

4170~5860 ppm ThH -7z 2.

<UYF>

comu Lo 8 Rk ANIEL &

Tholz 2.
<xza>

saona 7 L0 8 AIEL &

ThHolm 2.9,

@J—%E,yﬂl&

- ED Sprague-Dawley 7 v ~Z

DWEED 7 mu T L%k 4 BRICHT > TRAIZ BAITV,
A, TRTOIEL BRET, THESES %27 207 b YV (NPSH)JEEE DOHIINA I & D S 17,
2, miEYLVE h—TF e Fas—BiEo i
NFE W BV, i NPSH 1% 100 3 X UV 300 ppm (£< FEIC L W A&

225 & 300 ppm (X< &

Z & B E/NEFE R (minimal fatal concentration) 1%, 2085 ppm

Z L B E/ R (minimal fatal concentration) i3, 695 ppm

WZHi DB EIT A L D BN o T 25,

L A /N & (minimal fatal concentration) |

100, 150, 225 35 & U* 300 ppm (360, 540, 810 #5 L T* 1090 mg/m3)
E<END 24 ReRICER LIz L

Z LD NS
D LT=an,



« it Holtzman 7 » ~Z 500, 1000 3 X U 2000 ppm (1810, 3620 35 L O} 7240 mg/m3) D7 11 7
VAR AISE L E A, RISV T v h~DOFE#EMI, EEIETWRWT v ke
THEIZEWZ EBHLMNI R o7, TRODORETZ7en L2 X<KETH2 LI28Y, IE
HOT T =0 - NTVEAEET X BERBRERIE O MNHE S, MR T v OB DOJHA
Lo Ty, MR LTV T MOk LTI %L 5 % 7205 72, 10000 ppm (36200 mg/m3) |
SBEIZHOWTE, MEOFEICL ZEEBOFENIA LD Lo T 9.

A R R OV R

WAL 58

<7v k>

- MERER 5 PEo> Wistar 7 » hZ 0, 40, 160, 625 ppm (0, 141, 582, 2260 mg/m3)DIEE T/ ur
Lo 1 H 6, 1HEMIC 5 HOBE T4 IO WMAIXL BEETT>7-. 40 ppm DIRED
s LRI ETH I EICL VIR E RREICKT HHMED, 625 ppm ORED 7 mr 7L
EIEKET DT LIT K VRIS T DRIEDS A & O BTz 2.5,

<N AH —>

- MEIES 5 PCOD Syrian /N A Z —(Z 0, 40, 160, 625 ppm (0, 141, 582, 2260 mg/m3)DIEHE T/ 1
nLra 1 H 6K, 1HEBENC S HOEET4HEMIChzZs THRAIZSEEIT>72. 40 ppm O
REDOZ7 a7 Lo Z2X<BET2Z L8800, IREFF~ORIEMENR I & o BTz, 40 38 LT 160
ppm OREFED 7 v a7 LA B L 0 SKEORBEIEN 7 & bz 2.5,

A r S

< TA>

D mn T v~ T ZOFHE LR OREICEEHORERICEHERVIRLEBMLZE 25,
5 H HICR B OIE & iR R 2 & b Bz ©),

<7v h>

* 7y bOFPOREIC7 v r 7 L& 480 mglanimal OFET 1M HEBAM LIZE 25, JRAT
A RIREED 2 & D Bz 9,

<HE>

U XOREEIC7na L& 500 p (24 BEEDEA LR, EEORIEN A LD Bz 9.
X< BREAHA

<HE>

10 HIEL BaAToTo L 25, kR HR LD HNTE O

v EAENE
s T UK =TT —H 2 L.

T ARG EME CERENE. BB REME, R AR
MAEL 5B
< TA>
- 4D Swiss < 7 A|Z 10, 100 ppm (0.0368, 0.368 mg/L)D 7 n 7L %, 1 H 6 FfE, 1#8EIC
5 HOHE T 14 HEWANIXL FEZEZIT-72. 10 ppm (X < BRETH T L7 EIRIZ A B2 7208,



100 ppm (T< FERETIE 11 DB 8 PENT S BEEAT o 7ol A OMWITIE T LT, A L AREIINX
XRRREE B B 7o 70 0.
- C57BL/6 = 7 A|Z 0.000054, 0.000064, 0.00013, 0.00032, 0.00185, 0.035 mg/L DIEFED 7 1 o
TV UVBMNEL BEATO TR, AT LD LN -T20. (IF@N D7 <, HWErAnEE
c v U AIZZ mr 7 L% 1260 mg/m3 (TCLo-Lowest published toxic concentration) D T 14
ARIC DT > TWHRANZRANIELS BEITo72 & 24, MIROBEENZLL, HifatEsmE &tk
FENMMET L 9.
v A IZZau 7 L% 200 mg/md (TCLO)DIRET 1 H 24 FEfE, 91 BHMIZH 7z - TWrkehic
WXL BEATo T2 FEET D~ U A bR S 4L, B OIEE & RGO OHImR AL o7 9.
P O MERE B6C3F1 ~ 7 A2 0, 12, 32, 80, 200 ppm DIEED 7 v 7L (>99 % pure) &
156ﬁﬁ 1M 5 A, 16 AMICH ) BRHWMANILFELITo72. BFFLLL 10 L
L7z, ~ D AT _CREHE LU CREE L=, 200 ppm (£ < BRETIE, FEBRBALGS 3 B LANICHERE
~ 7 ARERBIT Lz, 80 ppm £ TOIX TWRETIE, AR, KEEMN, MKk L OKRY
INT A== AT A E D BN o T2, 200 ppm (X< FERETIX, SRVENFMQEESE, Mg
B8, JRETHIM, (RR, HREEENA L O L. 80 ppm (< BEREO P OBICIZHTE R R
R DI DS A & D B AL D,
- 6 Wi OWERE B6C3F1 ~ 7 212 0, 5, 12, 32, 80 ppm DIEE D7 n a7 L (>99 % pure)x 1 H
6 IRefE], 1 EMIC 5 A, 13 HEIZHE 2HRAIT<EL L. 2FENZE 10 8E LTz,
~ 7 AT RCEHA LU CEHMEi L7z, 80 ppm (E< BREOTE~ 7 A XS RER N L,
HERE & HICHTE EAGMB OB & D bivlc. M~ 7 AZBWT, DT MRERER M, 1E
fEMER M KOFERONEE MR A & D vz, 80 ppm 1E < FREEIZIHBWT, g IS o)
JEANT e R Y VISR DM & FIRO BRI 7R & ORI IX /e hr o 72 D.
6 s DOMERE B6C3F1~ 7 2|2 0, 12.8, 32, 80 ppm (0, 46, 116, 290 mg/m3)DEE T/ nnn 7 L
> (>99 % pure)x 2 {EMICH - 2HE W AT BEITo72. BFZNEN0EE Lz, v
A D 32 ppm B LN 80 ppm 1L FHEHE, M~ T 2AORIT B THEMFFITIKT L7z, 80 ppm i
< BREDOME~ 7 2 DR E TR RBEIZ L X T 7o 720,
<7v h>
- MEESS 5 PCod Wistar 7~ MIZ 0, 40, 160, 625 ppm DIEED /7 nu 7L %, 1 H 6 B, 13
M2 5 HOBEE T 4 BHEICHTe > TR AIXSEEIT- 7. 160 38 L1 625 ppm X< FHE TN
HEHHT. RIFKEREICBNT, BRESREMINOMK T L OV & B &Ko E &
MDA & HivTz. 160 38 KU 625 ppm X< THET, DT DTl IEBIZ I 1T 528 M: & 5
NI EDHHNTZ., BT, HIHAL BFEHLEZTORY), BL)), BHBIOROEANRLLEDL
7=, AR CTORBEFENMATIE, EBRPIET LE#SMOIZE A LT, BPEK LTS
U7 R EORNBIE Sz, RIE LR OEMECHECIIENA DI, MERAE & JRRE T
XTI DINTR Do 72 2,9).6),
- D Wistar %27 v M7z a7 L % 50, 100 ppm (0.184, 0.368 mg/DD#EET 1 H 6 B, 5
AfICh 7z o TR AIZS BEITo 7. MK BREICEOVT, X< BEHHFICEERS JOKE
DI LIRS, & OBRREI IR IREE L [R5 & 7p o7z 6,
- WEED Wistar 527 >~ MZZ rr 7 L% 100 ppm (0.368 mg/)DEE T 1 H 6 K, 5 HREIZ
D> TWANISEEIToT2 & 2 A, KEREMMBEAD LT 6.



- MEiE Wistar 27 » M7z nn 7 L % 24, 46 ppm (0.0883, 0.1693 mg/L) D& T 1 H 6 FfH,
EIZ5 B, 14 BIZblzo THRANIZS BEEITHI2L 24, MIE BIRE THh I MNATEIEE &k
RARIEN A B ATz 6.
D SD 7 v MMz un L% 23 ppm (0.085 mg/L) DIEET 1 H 4 B, 22 HEIZHZ->T
WAL BEATV, JWBARRR PR 7ot L7, SRR L OFEWIA LD Do T, ET2,
FREEHNOED Lo T2 6,
w@ﬁwmmr~7/%a7uufvy%¢o331mpmnmow(nzlO%Smgmwﬁﬁf1
A 6 IKeft], MIC 5 B, 91 ARz > TRAIZL & %ﬁotk %, 100 ppm OEE T/ an 7
Lo w i & Lt%@%iﬁ%ﬂﬂ&bt# RIT < BRUZB WO CRBEL PR AE ORSE FILIER C
Holc o,
- D Wistar 27 » M7z nn 7L % 200 ppm (0.736 mg/L)D¥EET 1 H 6 B, #lc5 H,
24 HIZH T2 o TRANIZL BEAT o128 2 A, BBERA LD LT 6.
WWﬁwmmr 27 v M/ a7 L% 10, 33, 100 ppm (0.037, 0.121, 0.368 mg/L)DIEE T 1
A 6 KEHE, #ic5 A, 26 HMHICHIz> TRAIZSEEITo72E 25, 100 ppm ORETr/ ar
Lo aiEE LU?ET ITHO T EROE G’ 2, U U/ EROEIE 28 L. 100 ppm 1T
BREOHECTIIMOIX < BREL LN TRENBIN U7z, MO < FTREE HED 100 ppm (X< FERE
i*ﬁﬁﬁ’]ﬁﬂﬂﬁﬁgﬁli‘%z HERE 100 ppm 1L < 8ZHE & D 33 ppm 1L < B CTIEE O % &
ENHEIM L7, BAMSSE L~V TORBFRRE T, X< EOZEIIA LD LNz 6,
- MEiE Wistar & 7/ba7mmivy%w50wmm0%ﬁ1Mmgm@%§f156ﬁ%,ﬁ
25 H, 24> TR AIE BEIT- 7. HIZ, WAF ¥ =D H b—203 8, 100
ppm [ X< FEHED S b, W%%n%mum@¢%18ﬂmﬁﬁim@#%E%L%
san 7 LR BITEBSERICEE L 5 2 /2o 72, 10, 50 ppm 1X< BEET, IAIOFHEM B I
DEPRIEIARL FEHEZDORI)NRHRED LT, 50 ppm 1T < BEEOREEIEL, 24FH DM
WA L7210, 50 ppm (& < @R CHXEI RO E &I Lz, 50 ppm (X< FERHETIE, /hS
7278 B & Fr O MER AN 2 7223, B PER 72 IR g R IR B DR B T o 72 6.
Iy MZZar L% 6mg/l OREET1 H2KH, H&AKTI100 HEIZHZ> TRAIZLSEE
fTo7. BIBOEREBIVRITTOa AT o — VRENSEML, MiKERIIRED Lz 0. (FiH
W7, R ATEE)
Ty MZZuu L 4mg/L ORRET1 A 2 B, &K T90 HMIZhz > TR AIEL BELT
Sl BT B 74 2 —BTEMEIT 30 HEB LU0 A TIEE L Lieh- 7223, 60 H Tidkd
L7z, F7z, ZV¥ I U ArEE#£IX 30 HE 60 H TR LZ2%, 90 HCTHM L 0. ([FHAD
72<, IR ATRE
Ty hMIZun L& 6-30 mg/Ll OFEET1 H 2, &AKT60 HREChz> TRAIEL &
AT o7, MRRICIIT 2 F ARBREOEEESHIM L 0. (FERAD7e <, BB AR
Ty hzzuan Lo E 8mg/L DIRET 1 H 2R, 2-3 0 AIZblzo T AIZ EE2IToT-.
Mg, K, RS L OMIRICB T T 2 ) F T AT 2 T —BIEENME T L 0. ([FHD 7
<, CHIBTAR ATRE)
CMEET v Mz mu T Lo E 4 BX N6 mg/L OEET 1 H 2B, 75 BHiZhlmo TIRAIEL #&
EATo7-. R EBRICBW T ) a—F U BRI T Lz, e v e v gEs#ElinLs o, (F
WAV, BB AT RE)



CWEETZ v Mz er L% 2 mg/L ORET 1 H 2EE, KE3DAICODTE> THRAIFRSEE

To7. BICBWTHICIKFEL T U a—F 0 BRnL7- . (EmAD 2L, HMRaTHE

Ty MNMZZuua Lo E 4mg/L ORETL H 2EFH, ixE 90 HIZhlz> TR AT B 21T 72,

RN CTHERET o E=T &ML, 7 A% I v EiFED Lz 0. (IFE@nD 7L, Bl rEE

- Ty MZZuea L g 2mg/l ORETHRE 90 HIZhlzo TR AR BEEZITo72. MIZBIT 5
I b3y KU TR N R Lz 0. (@072 <, MR ATHE)

MEET v Mz au T LUk 8me/l ORFET 1 A 3 R, H & 90 Bl o TWRAIEL BEAT
STz, Pl & I ORRRITR 258 U, il & IMOBERTEMENZE L LZ 0. (F#AD 72 <, HlrR
AlRE

Ty MZZuu L rE 4mg/L ORETL H 2EFH, ixE 90 HIZhlz> TR AT B 21T 72,

IZIBNT, ZAF I ULV DO—RE R, T ANV E T T = ORI L O 6

iz, 0. (FWm»AD72<, MR A6

Ty MIzrrT L% S mg/L OEETL A 2WH, R 75 AiChiz o TRARL BAlT- 7.
Mg, Mds L OVE RIS B TREEIL K FBEERE OIEMENRED LTz 0. (FWmnd7a <, HIWRaTHE

+ 7 v hMZzZuu 7L % 0.00036 3 10 0.00605 mg/L OFEFET 1 H 4 K, 45 HiZbiz-> TR
ANEZLBEAT -T2, 3T =57 A8 & BN LI LT 0. (@A77 <, IR mRE

« Ty MZZurue 7 L% 0.00605 mg/L ORET 1 H 4 K, 45 HiZbTz> TR AIXS FEE2IT-
. B OFEENESL L 0. (FEWND72<, HWRarEE)

c Ty MIZuea L rE 8mg/L OEET1 H 2KM, &E 110 HiIZb7lm> TR ANIXK EEIT-
7. B, FFiRER L ORI RN T, BT T AEERNED L 0. (FE#A D7 <, MR ARE

HEZ v Mz uu L E 8§me/l OIEET 1 H 2 FEE, 100 HiZhz> TR AIELS BEIT- 72,
25 JCrf 13 PC3FETC L, HFlE, BB LOMICBWTT AV 74 A7 7 X—B L@t 7 + 27
7 X —BIEENRED Lz 0. (IF#ND 72 <, R aTsE

cHET Y MZzuen L E2 0.1 mg/LOEET1H 4 B, @ice  H, 520A1ICblzo TRAIE
SBEEAT-T-. B CHEBALFR R BN A B, ¥ o3 ENEEREEOERIC X0 REN72
HENL LD LN 0. (F# D7, HEAATHE

Ty hMIZun L Smg/L OEET1 H 2K, &K 180 HiZhim»> T AIXL BEIT-
oo Bz Ta ) o AT 7 —BIEENED Lz 0. (F@as7e <, HIEARAEE)

- T v MIZrBe 7 L% 0.000088,0.00022, 0.00048 mg/L DIEFET 1 H 5 K, 24 #IZbH7--
TANIEL EEFT - 7. 0.00022 mg/L X< BRET, Mz T2 ) =27 7 —BiEMEAHEML,
AZNT7 e RU VT N—T XD Uiz, ATP EME & Bl B &I L 72, 0.00048 mg/L (X< #EHET
%, ickWnWTal v 27 7 —BEEEREAD L, BIFE&EIIEMLE 0. (FRnD72e<, Hr
R A[HE)

+Z v Rz uu 7L % 0.00056 3 L0 0.00306 mg/L OFEEET 1 H 5 K, 24 Bichiz-> TR
NI BETo 72, WX BBV THOREBLT (A a7 0—) RarLdbiiz 0. (IF
WAV 7R, BB AT RE)

Ty NMZZuau L% 2 mg/L ORET 1 H 2 K], 28 BRIZHI > THRAIZSTEEITo72.
RIBEESHIML, ARMIS X OBEMEE TI2B T 2RIBHEO AR E D BTz 0. (Flpd
72<, TR AT RE)

Ty M7 L% 8 mg/L ORET1 H 2K, KEIDPAICDIE S TRAIZSEEZITS



7o Bl & BEIRICBWT 3 H%E 6 MHBICT V=T L-ULAEINL, 9 7 H %I
BWTT VBT LULRKREED L-ULICE - 72 0. (F#sD7e <, KR hE

CWMERET > Moz a7 LA 8 mg/L DL T H 2E#], 150-160 HiZh/m-> TR ANIZL FEE
AT TR, ~F Y FF—BIERITEAD Lz 0. (E#aD7<, HE 6

CMEREZ > M7 ar L % 8 mg/L DIRE TR 180 HIZH e > TR AR EEITo 2. KT
BWCHEEEY > 7 ) A REIED Lz 0. (F@n 7 <, HERAHe)

cMEET v Moz a7 LA Sme/L DIEET 1 H 2 B, H&E 120 BiZblz> TR AIELS E%
Tolz. BMICBWTE iz L7 ey FEMEML, et 7oy FEIEDL R -7z 0. (fF
Wb 7e <, HIMT R ATRE

MEHET v Mz a7 L& 8mg/L OFEEET 1 B 28R, 30 BiChiz» TR AIE \BaiTo7-.
fibd, FEER, FRE, iE RS KOV T S SH RO E A BT Lz 0. (WD, HR
AIRE

- Ty MZZaua 7 L% 161 ppm (TCLo)DEE T 1 H 6 KefE], 4 BEIZH 7= > TWrkihIIz A
X< BEAITo. MREBEROEENZ(LL, KREHMMAET L 9.

- Ty MIZauar Ly 220 pg/md (TCL)OWET 1 H 24 IFfH, 60 HRIZHTz> TRAIEL
BrIToT-. M B IOMRRICB T 2ME (T4 A7 7 X —B)OME, HEBSIOZRARLED
bz 8.

- Ty MZZaue 7L % 200 mg/md (TCLO)DEET 1 H 24 FFf, 91 HEIZH 7z > TR AIEL
TEaiTol. BB TEESBIZESh, KoLz 9.

-7y hMZZuua 7L 50 ppm (TCLo)DEET 1 H 6 B, 24MIZi7z > TWikiriz A
SBERAT- . MEENBEAD ULEHFMME T L7z 9.

- TZ v hMZZuuaZ L 32 ppm (TCLo)DEET 1 H 6 Bifl, 16 AMIZH 7= > TWrsrIz A
I BEEATo. BREBE EWRELEEL O T2 9.

- 6~7 WH OMERE Fischer 344/N 7~ FIZ 0, 32, 80, 200, 500 ppm DEE T/ nn 7L (>99 %
pure)% 1 H 6 Ffi], 1 HEMIC 5 HHE, 16 BREICHZD 2HWANE<E L. £FEELER 10
ICE L7z, T MITRTEZLUCGHI L. D 500 ppm X< @BEHIEIERNE L, HEHED
200 ppm & D 500 ppm (X < BHETHREIGMOEL T2 A & D b7z, 500 ppm (X< BEREOME L
200 ppm 3 L 500 ppm X< BRHEOMET, FAEMAIN, EERMEE M L ONEARMEE MmN A &
DB, 500 ppm 1< TBREDOEE 200 ppm 1 X < FERHEOMECTHF/INE TR ER O BT EESE 23 BN
L. 79=073 ) "0 RAT7 2T —8, FVE I VBIKEREFEL LY L e =L iikHE
E%ﬂw)(% I%, 200 ppm T < FREOME - e 500 ppm (X< BAEC EH L. ML LIz T

FERECRL B2 Z8MEDS, 500 ppm 1 < BEREORECTIER ERAVAEDN A & Bz, 500 ppm (X
<# %i@ftiﬂé%iﬁu IEAFEMEE NS L ORISR MITAM A HMIZ L5260 THA . M/IMR
BDIE S £ MM RN TH A D 7.

- 6~7 WAH O MEHE Fischer 344/N 7 » M2 0, 5, 12, 32, 80, 200 ppm DEE T/ o712 (>99 %
pure)% 1 H 6 Fffi], 1 EMIC 5 A, 13 MO 2HWANE<E L. £FEELE 10
PEE L7z, v MIT_RTEZRLCGHELZZ. 200 ppm 1T BERHEICBWTHES T2 HEIZHY
NRURMRERESNZ., £, BIREESEMLEZ. ChASIERME~OFBICLILOTHA D
D, 32 ppm LA EOREDIT FEIC K VL ERZPED, 80 ppm LA EDIREDIEX < #EIC LV M F
BABAEDS, 200 ppm OEE DI #EIT L 0 IEERMEE ML, EAFRMER LIS L OFEROGEMEE M A FF



ETDHEIM, DT RIFHIRESE, - ERE O R H L o il 7.
6 W s DOMERE Fischer 344/N 7 » M2 0, 12.8, 32, 80 ppm (0, 46, 116, 290 mg/m3) DIEE T/ 1
n7 Ly (599 % pure)d 2 EEICOIZD REWANIILBEEAITo7-. BEENLEN0LE L.
T MITRTRERL TRl L7z, AFRIT, #7 > MZBOWTRIE<ERH T T L7722 32 ppm
B L 80 ppm HETITAEICIK T Lz, BT » b 80 ppm (X< BEETIL, XIRBEIZ LR TR
EWN Dotz METZ v b OIS BRET, ifé@%iiﬁ%ﬁkﬁﬂﬁgﬂ@#ot@
<N AH—>
- MEES 5 PEOD Syrian /N A Z —(Z 0, 40, 160, 625 ppm (0, 141, 582, 2260 mg/m3)(0.144, 0.596,
2.391 mg/L)DRED 7 vau 7 L, 1 H 6K, 1IHEMIC5 HOME T4 BEIZHhz > THRA
X< HTEEIT-72. 40 ppm DX FEHET, MEEIEN AL O BT, 630 ppm DT < FEHETHRA)
DIEL T D 24 BEEILINIZ TR CTOEBM AL L=, 160 ppm DI < FERETIXEIT,AILL L,
EEFRSTAZEAEDT v T RE D2 & 5 KOV & BIREEOHEMMA A L D 5
M-, MR &R TIZRE I bR 72, 40 ppm (T < BRETHE LIZ8ITV D>
72, 40 BLUV160 ppm (X< TR CTIHAEBEINIER TH 72 29,0,
cNAAZ—ZZ7un T L% 162 ppm (TCLO)ORE T 1 A 6 Fifl], 4:@IZH 7= > TRz
WANELS BEAToT2. EETHNLAZ =B E N, R ()R E IO T 287
Lo 9.
s NBAHF =z a7 L% 50 ppm (TCLo)MDIEE T 1 H 6 KffE], 78 Iz 7= > TWis iz
WAL BEAT O TAER, (KEEIMOIKTRAED L 9.
<THF>
cUHXIZZun L g 0.1-0.5 mg/L ORET 1 H 4K, 24 BiZblz> TRAIZSBEEITH-
7=, gD 7 ) a—7 &0 L, mf e s mERNinL7- 0. (FRN47 <, HkARe
(5
7YX/ L% 0.8-1 mg/L OFEE T H 485, 180 HIZh=> T AIZL BE2IT- 7.
BRIz 3\ TIREE LK B BESR OIEMEME T L7z 0. (F@ma37a <, HIWARwHE)
<A X>
A X7 urar L% 820 mg/L OIRET 20 HIZhm> THRAIZS BEITo7-. BlgoiEiE &
I OBRENZAL LERIEN A D 0. (FWA D7 <, HIE AR AEe)
A X277 L& 0.1-05mg/L DIEET1 H 48[, 21 BiZhl-> TRAIZS EEIT-T-.
AR 7R MBE S e & D B ivTe 0. (D7 <, HIBiAS FTRE)
A X/ LA 0.1-0.5 mg/L OIRET1 H 485, 3.5-4 Al blzo THRAIEL FEEIT
Sfe. A TARIEER A & D BT 6. (FHA D72 <, HIE R ATHE
DA X7 LA 6-20 mg/L ORET 1 H 2 K, 24 BEICHZ > THRAIZL EET
S, BIZBWTZ NV a—A L N E ORI IAZZIE Sh, e ermgaEidsme 7
Ja—Z2ElHE T Lz 0. (FHA D7, HEA A HE)
<FEFJEY R >
cENEY MZZea T LU ERK0.34 mg/L OREET 1 H 2 K, & 6 EHMIChiz > T AL
SBEERAT-T. FROEE & IRERAMHDORBMBIE L. 0. (F@sD7e <, HW R A6

BOogs




<TTA>

v URIZZau T L% 63 mg/md (TCLo)DIRE T 21 HMIZ Oz o TWrktIZRE 05 L7kb
B, SESUSPE T L7z 9.

<7v k>
Ty MZzuuZ L% 0.5 mgkgbw BE T 20 HIZH-> TROKS L7, IFiE, Fjgs L O
AFERR ORI R BRI E D B o To. MIER D B AT 7 M X —BiGtEmL, HiEhT
XA LT, B ok ERESE QDHOT A VWA L g — 38k LT 6. (F#D
72<, IR ATRE

T v M7 mr 7 L% 0.0005, 0.005, 0.05 mg/kg bw 2T 28 HiZhl- > TROKS L=,
0.0005 mg/kg bw # G- TIIHX AR EEDOEITA DN ol MEFROBHT 7 Fv
A —PIEVEFHIIN L7, 0.005 mg/kg bw &% 58 Tl T O B H T 7 b X —BIEMEIZHEMN L.
0.05 mg/kg bw &5 Tl B MR & IILCET, WIETOB AT 7~ ¥ —BIEMEITHE
M7z o (w7, HIWAFHE

< HEZ v Mz a7 L% 0.0005, 0.005, 0.05 mg/kg bw J2EE T 24 B2z > TRRAOKE Lz,
0.005 ¥ L1 0.05 mg/kg bw & G#E CTIXEL ), KERED, WETOB T 7 Mo ¥ —EIEED
WA &b b O (FRAD 72 <, HIW R AT6E
- Ty MZZrur7 L% 0.15,0.8, 1.5 mg/kgbw IBE T O N AIZbl> THEARO&KS L=, 0.8
B LU 1.5 mgkg bw FEHETHL, KEBOBIOMEKTAARE D SN, fRFIOFRRE, 1.5
mg/kg bw %58 TOE, R L OV WMﬂA%mﬁﬁW%ﬁ#m&< WA T HE

- MERED >~ M7 mr 7 L% 50 mglkg bw RE T 114 @27 - THIC 1R R& G L. &
FROREIINBREL ED Lo 72, 23-35 BHEITHLT L71EL F ﬁ@7/%1 Jifi & ¥ g 2 5
W) S MR BV, BeE% 80-90 MR L7 I1X < FBRETIX, HIRICZ BN BlEE iz ©
(D72, AR ATEE)
Ty MIZun 7L E BB T 480 mg/rat, 5 BRME Tl 1440 mg/rat OFEFET 1EMIC

[ 5 U714, MHW%%T34HW&H%H&5LK@1Hﬁ%m&@.%wz7nuﬁ,%
o> Feifn, 524D ZEMECHE ) 70 A K AL L OWFIRO 2, TR 72 iR A L o B vz 0 (I
WA 72 <, B FTEE)

- Fy MZZmrr7 L% 0.5 mgkgbw IR THEA 30 HEEAHKEG L. RIBTEREL, RIFICE
FHa VAT e LESEINL, MIREEIERED Lz 0 (FWmALDR L, KR ATEE

Ty hMZZunrZ L& 9100 ugkg bw (TDLo) D T 26 BMIZ 7= > TWrERIIZRE O &5
L7z, Tl e Mg mEaEl328 b L, o 53Rk L~V CRKRF#ERE ORLE, g LU0
{Es &b 9.

« T v MZZuaa 7L % 1680 mgkg bw (TDLo) DR T 3 BIZH 7 » TWrisihIIo /e m 5 L
7=. T2¢ (IR OEEIE) R0 M A & 5 W IR L~ L T S 7 v Y — A {bEE R ORE, #HEds
F O R A LD BT 9.

[EENE 5
<Z7v h>
- Zy MIzur L% 51.1 mglkg bw OIREETHEEH, & T60 HMIZh> TEBENES L
7=, BERNCKE L Tl oy o —PiERe A F X —BIEMERRIN L, FFIRoOBESETE: T



TL7 O, (FHRNDRL, HWARATRE
T v MIZun 7 L% 168 mg/kg bw (TCLo)DEEET 21 HEIZH 7= > CTHisehIIZ EIEN 5
L7-. MO (B v real 2T5a—1L7g )R Lz 9.

PR G

<< T A>

-v&x*5ﬁ@7uu7vy%ﬁa14ﬁﬁ’bkof&ﬁ b LlickZ A, 2EOKDY F
(D~ T AR L, R O~ 7 ATERRRETH 72, v ZAOEREZFIEL L0726,

C%%&ﬂ%biﬁ<, I AN RTRE

- U RIZZ nr 7 L% 42 melkg bw (TCLo) DR EE T 21 A7z - THeAIIC iR L # 5 L7z

fER, RIEISEMET Lz 9.

<EAEY b>

-%w%y%rlnﬂ®7mmfvy%14Hﬁ’btof&ﬁ Ileb Ll A, 2HHEOKRDY
(D~ AN L, Y OELT Yy MIEKRIREETH 72, LT hOBZITIE(L

L&#oka.%%@@ﬁ<,ﬂﬁﬁﬂ%

BRI

<A X>

- ED A X2 10, 20, 40, 80, 160, 320, 640, 1000 mg D7 v 7' L > & 0K LG L= fE R,
FIITE), WHE, BEENAL DL 0. (F®7e <, HEAAT§E

F ATE - RAEENE
WAL &
< TA>
v R T L% 12~152 ppm OJRE T 8 IO VR ANIT BAEIT -T2 & 2 A,
14 JCrf 8 JENARUEH D UMNEIARHEL 72 o 7= 2.
v A7 er T L% 0.548 mg/L OJRFET 8 KEIZ O VIR NIZ BaiToT- & 2 A,
— AL & T o T DS PEEAF BT L Lo 72 6,
TR 7 er T L% 0.544 mg/L OJRFET 8 REIZ DO VIR NIZ BaiTo72 & 2 A,
AETHRE NSRBI 72 <, AL ML Lie o7 0.
- It Swiss ¥V A2/ mr 7 L% 0.0368, 0.368 mg/L. OIEET 1 H 6 Frfl, 18I
14 BIZbhie o THANIEL BEAT o TofER, AT NIRRT IIA LD BN/ oTz 0.
- [ C5TBL/6 ~ 7 A |27 uu 7 L % 0.00006, 0.00032, 0.0035 mg/L. DT 8 AMITHT-
STRMNTL BAITo 12455, 0.00006 mg/L O TIIAMEE NICREITA LD LR -
tﬂ,&m%&&%%n@LQEEfﬁ¥ﬁﬂ IxtLCHELB T L ©.
58D B6C3F1~ 7 A lIZ7un7 L% 0,5,12, 32, 80 ppm DIEET 1 H 6 B, #IC5
HEOEIGT 13 WAL BEIT- T, HEOR F-EBIE K OMED MR o ]I I 21k
LR hyo 7 9.
<Z7v h>
IR SD 7y MCHE 1 B2 12 HE T, Z7ru7 L %0, 10, 25 ppm OFEET1 H 4 B



I AT B aAT VY, BEIR 17 ISR LIZRER, BIEEEEAR L O bR -T2 25,

“HEHESD Ty MIHE3 H25 20 HETD 18 HEl, 7 mr 7L % 0, 0.0037. 0.037, 0.092
mg/L (0, 1, 10, 25 ppm) (0, 3.6, 36, 90 mg/m3) DL T 1 H 4 B A< T 21TV, I 21

AIZER LR, 10 ppm (X< BEHETHROBRINA A LD HND T v MM L. IBIEE
PECMERT TEMEIX A LD Bl o Tz 250,

SEHRT v MCERE 1 B 5 22 H T 22 A, 0.0000156, 0.00013, 0.0006, 0.003, 0.004 mg/L
DIRETr7 v Lo OWAIZSBEIToT-6/ER, 0.003 & 0.004 mg/L X< Z#ETHRIEOMK
HAWAD L, BRIBELCRETFHESHEMLT 0.

< JFHES > M2 0.056~13 mg/m3 DIEE Ty nn S L OW AT BEIT-7-. BIEFEMIE0.13
mg/m3 L EORETH HNT 7 o7z, SRR & 2 W TR 1-2, 3-4, 11-12 H Ik
4.0 mg/m3 DRE TR NI BEIT 7256, KbmWBREBEEEZR LT 9.

cHHRT v M2 3.8 mgm3DIEETr/nun L& 1 H 4 FFRE], 48 HEIE< |BL-MR, BIR
BN L OB D, LonL, ZORERIT% O TR 2GR oT-.

« {HE Wistar 7 v hcZ m 7L % 0.037, 0.092, 0.276, 0.644 mg/L (10, 25, 75, 175 ppm)
DY TIENE 6 725 16 HD 11 AMICH 72 MAIXS B AT 12/ R, 0.276 & 0.644 mg/L
DIXL BT L W BICOR IR ORE 2 IH S 7243, 0.644 mg/L UL T ORE CrI@amitizs
LD BRI T 6.

« iR Wistar 7 >~ MZZ rr 7 L% 0.037, 0.092, 0.276, 0.644 mg/L (10, 25, 75, 175 ppm)
DYRETIENR 4 725 16 A 13 AMIZHTZ D IRAIZS B\EE2ITo 72458, 0.276 & 0.644 mg/L
DIXL BT L W BICORR IR ORE S IH S 7243, 0.644 mg/L UL T O ClrI@amitizs
L BRI T .

- MEE Wistar 7 v MZZ ma 7L % 0.037, 0.121, 0.368 mg/L (10, 33, 100 ppm) DIEE T 1
H 6 K[, 1[I 5 B, FOIZiX 13 H#fH, ZIX 10 HEIZ 72 0 BN BEEAT o T2fE
R, MEREOATERE ), —MXAIZIREE, AL LHfEf‘P R, FHAETORRCRITHEE > 1T RhoT-.
F1 &%) Tl 100 ppm (X< TAET, FO B TIL 33 & 100 ppm 1E < FERE CRIEELEN A & D
b7z, 100 ppm (X< TWREOMET, Il & IV ORI R EREOHEIMNR & D b7z 0.

“HEZ v MZzuer T L% 120~6227 ppm DR T 8 FEHIX<FE LI L 2 A, 19 L 13 L
DARIESH DVEARREL 2o 72 2.

“HESD T v M 22 HRElZ e 7 L % 25 ppm (90 mg/m3) DYRFET 1 H 4 B AIE< #EL
suaa 7 L rOIEL BEET > TORWIEIRIER O 7o\ O & Z2fd S 7= (LB RE L EdH7- 0 3
VEDMfE & OZSEL % 8 MR L TITo70). AFHRE /N BT A LD b o7 25.6),

“HEZ v MZzuenr 7 L% 0.04,0.5 ppm OIRET 1 H 4 KR AIZSBEEI T2 25, K
TRE D L 2.

T > Moz mr 7 L% 0.0000038, 0.000039 mg/L DFEFET 1 H 4 B, 48 HREICHT= 0
WAL BaAT T2 & 2 A, ARERES)OME TEEIMEITE L Lo 7z 0.

. %7 v MMz oo 7 L% 0.000051, 0.00015, 0.00169 mg/L DT 1 H 4 B, 22 ®IchH

DR NIELS BaEATo728 24, 0.000051 mg/L DIEE TIXHEN/2<, 0.00015, 0.00169
mg/L DEE CTHRILOBEILRCREENZHM L TV D 7y — A8 L, HBEfhEo Finsk s
HHie O, F7o, FHRET 10 BICh7z VR AX BEEZITo72kER, 0.000051 mg/L DL
TITHEN 72 <, 0.00015, 0.00169 mg/L DHEE T EEDOIK T & bz o.



5 i@ﬁ‘\@ Fischer 344/N 7 v MzZun7 L% 0, 5, 12, 32, 80, 200 ppm OIEET1 H 6
IRefH], #HIZ 5 A OEIE T 13 WEWAIZ S #EE1T O &, 200 ppm (X< FEEAT - 72 lETITHEF
@iﬁiiﬁ‘éwﬁw‘ L7z GeHBBEE 87 %i256h LT 200 ppm (E < FERETIZ 80 %) A3 o> & 1] o> [
WXL Lo iz 5.

- I Wistar 7 v M7 o 7L % 0.184, 0.368 mg/L (50, 100 ppm)DIEE T 1 H 6 FFH, 5
ARNCOIZ 0 MANIE L BEAT o T2k R, AIERE IR D272 0.

cHEZ v Mz mr 7 L% 10, 33 100 ppm (0.037, 0.121, 0.368 mg/L)DFEET 1 A 6 Kffi], 1
HEZ 5 B, 91 AMICO VR AIZ BalTo72 8 2 A, AFEREINCHEIT L, HBROK
WHE LNV TOBETHLRFIIADN R -T2 6,

- g Wistar 7 >~ MZZ rna 7 L% 0.037,0.121, 0.368 mg/L (10, 33, 100 ppm)DIEET 1 H 6
e, 1HEBIC 5 B, 13 5T 26 lMICH 7= W MAIZL BEAT S T24ER, W HRoEE
ONg i || R R N (A R Y S¥ g A S/

-7 > Mz er 7 L% 0.030 mg/L ORET 1 H 5 R, 1HEMIC6 H, 24 HEIZHZD
WXL BEAT o ToRER, ARSI L e h o7 6.

T v Mz mrBer T L rE 0.5 mg/L OFRET 1 B 5, 16 EEICH- 0 AIELS BEEIT-
ToAER, REMMNER L, BHRAATEHMEL LT 6.

W7y Mz ea L 0.5 mg/L ORET 1 H 5 KEHE, 28 HREIZHhZ AT EEITo
ToRER, BIEHWINER L, YA X TE@NE L, BIEWIE T 2 I a8, AN
fdE L, PREREESEEINL - 6.

‘T v M7 mr 7 L% 4 mg/m3/24 h (TCLo) DIEE T2tk 3-4 B, WMAIX \EEITH7=

AR, BIEOSECRHRED BT 9.,

“MET v Moz m a7 L% 4 mg/m?3/24 h (TCLo) DR E TRt 11-12 HIE, WXL #EE1T-

TR, FEERE L PIEMRROREN R LD LT 9.

ST v M/ mr T L% 10 ppm (TCLO) DR EE T 4 ], At 3-20 HIE, WX #&EA1T

STAER, ZHREMEF LR 9.

cHETZ v MZZueu L& 150 pg/md (TCLo)OEE T 1 H 24 B[, ZACAT 19 B, W AE
SBEATOTRER, W TERSCHEEER ST BE 5 2 7 9.
cMEZ v MZZ m a7 L% 500 mg/m3/5 h(TCLo) D E CASELHT 17 W Hh 7= v W AIEL B4

ITo /G5, MR ELN T 9.

- MET v M/ a7 L% 500 mg/m3/5 h (TCLo) D CTAZELRT 30 @B 7= v e NIE< 7

AT TR, IR L IVENREZZ T 9.

-7 v MZzrr7 L% 0.15 mg/md (TCLo) DR E TH AT AT BAIT o 7o/ R, IRIEA

BT L7 9.

cHEZ v M2z BT L% 0.0038 mg/m3 (TCLo) D TAZALAT 48 AREICH 0 MANIEL #x

ITo TR R, BREDSHA LT 9.

- 6~7 WAH O MEHE Fischer 344/N 7 » M2 0, 5, 12, 32, 80, 200 ppm DEE T/ o712 (>99 %
pure)% 1 H 6 K¢, 1HFEIC 5 HE, 13 HEICHZ RHEWM NI ELIToT-. BFELEN
100CE L7z, Ty MITR_RTEZA LTI L. 200 ppm |3 < 8ZHE TR FEEME O 34 b
o M.



RO#s
<7v k>
IERT > M7 mu 7 L% 0.5 mg/kg bw OIRET 14 A H 2 WIFIER 3-4 H 5% 11-12

HICWismIcRn s Lzt 2 A@WIRIREMEZ /R LTz 9.
< 1Tk BDIV 7 v hMiZzZ mr 7 L% 100 mg/kg bw OFJE TR 17 HICRAOKRG L2 A
PEAFEL & HAERTO T RIZEEI I o T2 0.

cHEZ v MZzuer L% 9100 uglkg (TCLo)DJEE TAELRTD 26 HFIZH7- R O#E L
ToAE R, KT IEACOEEEIC L 5 2 7 9.

T v M7 mr 7 L% 0.0005, 0.005, 0.05 mg/kg bw DIEE T 28 HIFICHh- v fRn&E L
TofE SR, ARTEAROFE K 72 FH SRR DAL & D B LR o7z 6.

T v M2 mr 7 L% 0.0005, 0.005, 0.05 mg/kg bw DIEE T 24 BB H- v R n&E L
7GR, 0.0005 & 0.005 mg/kg bw BHRETIX, FHXFAY7Z2 A FEARE B OB & 1k O E 7R
DOWD I L 8 5T, 0.05 mg/kg bw £ 58 Tl B 1 ORBEICH T DHEHMENME T L7z o,
-MEZ v Mz rr T L% 0.5 mglkg bw OIREET 20 HIZHOZ 0 ROFE UI-ER, AR

ORI BEREOEITA L D Lo T2 0.

- MEZ > M mr 7 Lok 1 mglkg (TCLo) DR TRt 11-12 HIH, SH&E LR, h
FXAFFER DR DO RE PR STz, FToERER EORBIEENA L D bl 9.

M7 > M2 rr T L% 1 mgkg (TCLO) DR TZME% 9-10 HIE, BOEE LR, BF
HENRHED LT 8.

IERT v Mz mu L% 0.5 melkg OIREET 14 A/, &2 WITAENR 3-4 70 11-12 B IT#E
#5932 L RIEFEERA LD BT 5.

#R Pz % 517 Dfth D% B %

<< T A>

- W 5-6, 9-10, 11-12, 13-14, 15-16 HIZZ7 nn F Lo DI @217 H &, RATIEORETH
2 BENERAIE DN 7 & 6D B LTz 9.

<ABH >
1ppm OIX<EICTL Y, RIFEETE, T X OKEESEM LT 2.

71 BInEME (R

AR T A fii AR IOAE - BT (EES
In vitro GRS LR VOS89 +,—) 5.6
BRE D4(S9+,—) ®
Ik e 8,y R A HA AR b RYNER® +
i el T B s IEH AN DAL — il (89—) 9 +




BRI F R

FIARIF T AE 2.5.6,D
TA 100, TA 1535(S9+)
TA 100, TA 1535(S9—)
RAIF 7 AK(S9+,—) 96,7
TA 1537, TA 1538, TA 98

Yuta R FH R V79F ¢ A =— R~ A & — PR35
fia 2
In vivo PEPES PSR B gy g T b 4
TayYg AT b
TayYg AT 1)
BB ER Swiss ¥ 17 & 6
Wistar 7 v ~ ©
C57BL/6 <~ 7 A 2.5).6) +
Z v k 2,5),6 4
Guth R EER 7 v MEHEe 2 +
B6C3F1~ 7 A & &EHpa 5 +
B6C3F1~ 7 A2 &Rl 5.6.7
7 v MEREME © +
/R B6C3F1~ ™ A 56,7
Wistar” v | 6
<17 A 6 +
<A D
LPEEICTEIRIE B TavuYg T 2 +

Il R Gt 73 A 2 el

~ 7 A EEEMIE 5,6,

faRD—1F@EMEE . HEEEERT. AXLEHEEHF AR,




X BB

WAEL &

< TA>
* Kunming 7V &/ v U A0 7 —7 (e, 36 LOMEITARP) 120, 2.9, 19, 189 mg/m3 D
RED7aa7 Ly (99.8 % pure)Z 7 HiE] (1 B 4 W5[#], 1A H-V 6 BT v /31—
W TEHEW NI #E L. PBRIRIEBICE - T EEITER L, 2nlMNE 8 » A B DK DV IZE
L2, 0mgmd3AEE 778, 2.9 mg/m3FElE 111 PT, 19 mg/m3 #FiX 106 P&, 189 mg/m3 £f
1L 132 CF7=. 6 » H B CTHRUIZHIEE (Qung tumour) NEIZ X 7. HIRIE (ung
adenomas) DFEEFIL, 0 mg/m3AET 1/77 (1.3 %), 2.9 mg/m3£ET 9/111 (8.1 %), 19 mg/m3
#ET 10/106 (9.4 %), 189 mg/m3 T 26/132 (19.7 %) TH Y, 1X < BWRETITIRE 1M L THRAE

FNHEIN Lo, MLoMBITFH < Ty 9.0,
6 Wi DOtfERE B6C3F1 ~ 7 A1 0, 12.8, 32, 80 ppm (0, 46, 116, 290 mg/m3)DIEED 7 n 1 7 L
> (>99 % pure) % 2 FEMICHI- D 2HWM AT TEE Lz, 222 50 I3 > L.
ran 7L rOELKIIBIE 66 CTRAESYE, Fy o N—HNOKRKBEIWICE=4%—L,
IREEMIN 0.5 % B2 72N EHIC Lz, ZunrLrof (4 ~— 3R ESniRrolz. < v
AVET R UG L7, A1, i~ w7 A 32 ppm & 80 ppm #E T L7 (0 ppm
#E 27/50 (54 %), 12.8 ppm £ 27/50 (54 %), 32 ppm #E 14/50 (28 %), 80 ppm ¥ 13/50 (26 %)),
o ATIErra LU ER AT L2 TR TORETET L7z (0 ppm # 35/50 (70 %),
12.8 ppm £f 16/50 (32 %), 32 ppm £f 1/50 (2 %), 80 ppm #f 3/50 (6 %)). KW VEFHEIT
FROEBEHRICE D2 b0 EEZ bND. (REHINTMES $12 0 ppm B & I1E<E ﬁk@ﬁ
THEITRD- T, i, &R, ~N—F—BBLOIE Mo) OFEESIE 0 ppm FEZH~
SEHECHRISEML, wiE, W MEoi), Bigk HEos), kE o) LG
(MEDF) BIOV VR (MEoA) Thrun 7 LR @ik o EEK (RN, B
BN U7, CRERD OXIRRE & 1E < BREOTETIE, IS~ Y 237 H— « ~XTF ¢ 7 ADE
YWRL B, ZOZEDRTFRADOKREICEEL TWAE2E LLRu.) 9D,

<Z7v h>

6 A i DO MERE Fischer 344/N 7 > R 0, 12.8, 32, 80 ppm (0, 46, 116, 290 mg/m3)DIEHE T/ 1
n7 Ly (599 % pure)x 2 FEHICHIZ D RHW NI FEL L. BFENEN0LE LT
ranr Ly OEKITB LE 65 CTRAESYE, REIXFEICE=X—L, SMEWN 0.5 %% H
ZRNWEIT LT, Ty o nRn—NOERIZZaa T LoD A v —IRHSnehoTz. T
MEITRTEZLUCIME L. AL, 7 > o 32 ppm # & 80 ppm BETHEIZIK T L
7= (0 ppm B 13/50 (26 %), 12.8 ppm £ 9/50 (18 %), 32 ppm £ 5/50 (10 %), 80 ppm £ 4/50
8 %). M7~ FTIE, 0 ppm BEE X FBREE ORNCAEFRDOEL - 72(0 ppm #E 29/50
(58 %), 12.8 ppm #f 28/50 (56 %), 32 ppm £ 26/50 (52 %), 80 ppm £t 21/50 (42 %)). K
BEHINOZEIEHB CTHONeh o7z, OE, FIRER, B I (Eok) og (R, &)
BXORR (M, BPEOA) O 0 ppm B TES BRETHEM L 9D,
S OWERE Wistar Z »~ M2 0, 10, 50 ppm (0, 36, 180 mg/m3)DEED 7 n a7 L % 24 /)»
ﬂﬁ(lHGﬁﬁ LEMIZ 5 B) 2SR AIEE Lz, 2FEZT 100 L3> H L7z, 72
uﬁ&,?k/ﬂ~%¢@%ﬁu v, 10 ppm FEDMKE 87 JL & #ff 73 PLANET L7-. 50 ppm



BT, BETHLIN B LIEREOEBIENA LI (HECHIB L2 10 %, M CTHIBLZ 5 %).
50 ppm FEDAELFEIE 70-80 % TH Y, 0 ppm #f L 1FIZX[E U TH - 7=, #ED 0 ppm £ 97 IL,
10 ppm A% 13 T, 50 ppm #F 100 JC & D 0 ppm #f 99 T, 10 ppm A 24 T, 50 ppm #f 100
PCIZOW TR 2 B 2 e o 7. 1IX< BREOILIRES R AT 0 ppm BHZHRTHE
(ZHIIN L 72 (p<0.05). #f D HRIEFE AE #2150 ppm #£ T 3/99 (8 %) %F L, 50 ppm #£ T 7/100 (7 %),
BRHEMRIE TS 4 RIZZ 2 24/99 (24 %) & 36/100 (36 %), IR AFRAERITEN L 5/99 (5 %)
&£ 3/100 B W Th-o7-. WITNBHEM THEZAIZAbNRN T, BOHERIZHE T, 3
AORPFUZIT - Z D LW R B2 AH 0 ppm £ T 3/100 (3 %), 50 ppm £ T 1/99 (1 %)
OHETHLNE. AIRTHHEMEL L TH ZNLOBEFEOHKITIZ- X LishoT. b
L HIEICBWTCZDEENERBRTOHNE, HEDORTFEERADIRERIT 50 ppm BT
5/100 (5 %) & 72V, 0 ppm FED 0/97 (0 %) & i L CTHEIZHIN L= Z L1272 5 (p<0.05).
L DOESHZBI L Cid 0 ppm Bf & 1X < BRE L ORUTRAEROFEEITA LR -T2 9.6,
<ONBAR—>
6 Al OWERE Syrian golden /N A # —[Z 0, 10, 50 ppm (0, 36, 180 mg/m3)D 7 nnu 7L
(99.6 % pure)Z 18 2>HI# (1 H 6 K§fH], 1MAMIC 5 A EHRANIEL TEE L. Btz E
U100 P2 & L7z, HEDOAFHIT 0 ppm £ T 88 %, 10 ppm AET 92 %, 50 ppm #£T 93 %
THV, MEOELFHFIT 0 ppm BT 63 %, 10 ppm #£T 75 %, 50 ppm, A TT2% THH7=. 7
au 7 LR BIC X DS ORAEROBEIMTA LR > T2 9,6),

BEO&s

<Z7vbh>

- #T4% 17 Ho BDIV 7 » b 17227 v 7Ly 100 mg/kg bw Zf% 0#5 L7z (REITA Y —
THAN). HEMFCHLTZ e L% 120 #F T 50 mg/kg bw O HETHEIZ—F, #&QO
Beh LUz, BEER, A bICREIZa Y b=t (FU =7 F A ARk0&hE) LoricsE
e otz AR, MBI OEEES a2 o — LB ORICEIT R L, REER, AT L
%7HH7VV&5’ié@ﬁ@ﬁMi&%ﬂ@#ot&Q

- WfED BDIV 7 » MZEIZ 28], 117 HEICDTZ>TrZ rr 7 L % 50 mglkg bw O & Tt
D&ﬁbt.?nn7V/ﬁ5_ié%¢ PRI & O B o Tz 0.

(2) B b~
T R
cEIREOZ va Lo ORMIXK RIS K DAER E LT, B, SRIEE, DEE, K, R,
ISR, PERERHI, MR, TE(EERRIRE, RE%, —ReR9eliE, R Is K OVA SRS Wi
iz 2.
s rnu L ORKIMIET HEASBNICBWTIE, KL TWRWEEAS 3~4 4 THREFHEN
FAELR 2.
-%%%K9npmn®%ﬁ?&mnfvy%tk I BEAT 7256, KRFIRIEOPERE 1T
EEBARTR 16 73T, BIEEEZ LTV DHBAIE 10 5 TSI E 2 »72 2.
-%VNWQ7DD7V/%ﬁi<” 2RV, I, TEERARSR, EILR, FHXARER, RIEHRER,
PE R, ERREB KO A~ DORENRE STV D 2.



- 7nuF Ly IATEICBWC BEEOZaa LU BT A LR, SMEIX<EO—RER
& U THRR R o4, il FElEES K OVEIROREE, BRSO D RIE, FEW IR A S 9.

+56~334 ppm ORETrur T LAl FREF<EIND L, BEE 1A RITHEE O DK
oMt 2 ST OB ANEE Z 0, BRI O R BT L 0 (KR EOIEL B (2~81 ppm) THHE S iz 2.

A I M OV
crunZ L AFETRBEZREL, GO TEITHEOMFRIES & FFREIEZFHET 5. H5lE 2
200 ppm OIRETIELFEIND LR TH Y, 80 ppm DIREDLEFEEIZH 575, A FME
D& HIERDIFR L1372 5720 (1E< BHIHAH) 2.
s runZ L OWANE EE, EEK, HRK, HOBERBICHREICLD ZEnmE ST
W5 9,
s /mu T L REDORY v —DREFE~DIEEIZLY, FEROHENRESNTND 5,

v RAENE
s T LRSS 5T —F 7 L.
T A R
a7 T an L UACIIK BN HEHE T, AMEFHB X OIS BE S
EDWENRREINTWS., FO—F, zaa L AlXBEENT- 533 ADWHEEICED L S 7
BB IR SN -T-E DRELHD 2.
s rnn L oOBRIT<EICR Y, T, BEN, Ka, RIR, SR, PR, O
i, MojE, HEEREE, RAEK, WOR7ebiE, K OIS & OER N A DD Al
REMEN B D 9.
BRI na L AR BEENTLEBE D 44% T, ME-CHRSRITHF BN LN A BT,
ZOMIZ, TFEEREIR T 20 5 IR, HhatEiFR, oY A a7, fEBRaROZ (, &,
R, XIS K ORISR ORESE, =) X7 7 —BEEOK T RARE I TN D 9.
MBSz mr 7L T MTE L 5B ST E ORI T, MEIRERRE B S S 7.
ZD D BAANE, FRREECNGIE A & 678 0 %A, Mo 5@ T BEREIEZ & b 72 5 MR
BRI, — ANDOFEEITHRBEORE EEL L b D BN RKREREL -7 5.
a7 L CRERICIELS AN 563 L OB EE I, X< ESN TV AR W EE L KM
B D WVIFENZERENNIA LW EORELH D 56,
s rmu L AEKBE SN TEE T, P, R L OB EMRRR, PERERR, T, B,
RIS, ik, ER, BICHEEREENDDEORENH DN, 7oa 7 Lo < @<
JEL OREIZH LTI AL, B2k 9 B Iho S £ b HE~DIEL BTk - TH
o0 H% 6.
crmnu LAl BEEINTZZ v a LU TGO EEICREN A ST 6.
F AGHE - FAEENE
RS T HERE D E O TP RE R W 11 0.28~1.94 ppm DEED 7 b 7' L ATEEICIEL B &
NI IE CH LN o7, ZOHBEOENTFET DHHERIT 3 FEHM L2, ZOEILE
AR TRITHD 26,

B BinEEE



VT OFETIE, 5 ppm LFORE T/ un 7L AR BEESNTZHEE DU Bk T,

REE OHINMRH BTz 2.

s 7 mn 7L AR B ENT T OYREKRRE 2T b 25EE, RS AR Th o

5)

LR, ZuuTLrIT v AL BES N Lt

181 ADx%fH (kI REHEE)

19~50 7%, 1~20 &M, 1~4 mg/m3, 8 ADLME: (1~4 mg/m3 &)

19~23 7%, 1~44FEM, 3~7 mg/m3, 20 ADOLME (3~7 mg/m3Ff)
WCRMIM Y o SERO M BRI EEZIT o728 24, BEMBOEES Q)IE, *xFRE

1.19+0.06 (%), 1~4 mg/m3&¥ 2.5+0.49 (%) (p<0.05), 3~7 mg/m3 & 3.49+0.51 (%) (p<0.001)

ThoTz9,

TS M

« r—ALR— b

RV Z7vaar L AZiZ< &L EE IO TFIBO S WENFREFIICA LD . 2

DFBENELE =V ZEIESTE LD, HDOWIE e F T R MIERWR L=20Tbnr s

W, B w—0r7an LA EOREIXSE LTI BN o TV 9,

« r—ALR— b

TIA =T OTEMAICB T 20 F TEONERIL, BIER AP AOFRIREREL, &

BO/uua 7 LU RIEKBEBINTEBD YD, 18 AOMNABEE & 21 NDORFENAEBEN

OB DD,

- aR— MRS

TAVAID2ODOFA T L Ak Y

@O 1931~1948 FEORNCEH S 47z 284 ADBHEREEE H 1957 FFn D, D WIFERPIDIEL
D 15 M D, WV E 1974 FE THEBEE L7z, Z 0], 39 AOEEEN
L 2o to. MEAELIETSEE (SMRIZT A U B DT RICK LT 0.8 THY, ZORHLEE
DFETHEIZxT S SMR (X 1.0 THo72. 39 ADHH 12 NIFBNATHRLE Lz (EDs =R

LEMR SN DMIFE T 9.7). 5 ADIMRIRONBATH Y (ADRELEENLFHRIND
R 0.5), ZD 95 3 NIFEMB A THE S II_R—FF7F AT I U ERY > T
7. HED2 NIFEBHATH 7297,

@ 1957 FITJEH & 472 1576 NDFBHEREEB % 1974 £ TIBBFRA L7z & Z A(99 %8Bk
), & ORI 193 ADFEL L7z, [FEZ FHE L L7z SMR 1% 0.7 TlRltha 5HE L L7 SMR
1£0.99 Tho7. 51 ARPBAICLYVETL, FEZEHEL L7 SMR (X097 Th-o7z. £
D95 H 19 ABNTHLERRON A (FAEZHEHE L Lz SMR 1L 1.3) T, 2 A WIRER R D5 AR
[EZHEHEL L7z SMRIL 0.7) Th o7z, MHEERR DA A DSEULHNTIX AR 9.7,

- aR— NS

ranFLrE )= XF S LU RART AR EARKMEO THT, Z7auF L iniFl

S DEEICHLE STz 1258 ADOEEE % 1983 426 A 30 H £ TiBHfHA L7- (96.4 %
BT, 7ea 7 L iliZ BEEINTI EOHDLMEED 16 ABBATEL 2D, 1973~

1975 FEOHIRDOILTER L e L2 SMR 11 2.4 THo7=. Z7unr Lt/ ~—DIEERICE

FAEXEBORFNABETIE SMR 13 4.8 TH Y, EFICEN-T-. AL, ZOBEHGRED®E



POEMEITAfE CIIR<, HEEL LTV AERI ZEMOLOTHY, "M T RE2H7=6 LT
L AlHEME B D 9,
- ak— NFSE
4569 NDOLMIEER # &1 5185 AT OWERD S H, 1940~T6 FEDORIZAH 72 &b
2 MR T T ORI TIZHD THIZEA SN TV AERtGE Lz adk— MIEMTbhi-.
1979~93 FF £ T ABAZBHFHAE L7-. 131 AOREEBQ.5 WITBHFHEICK L. #
FANCEENDERBFANTZ ea 7 Lo ThY, MRFIEARECTESBEINL LB 1615,
[F U CRIEMICZ rr 7 L AR BSN T EEBIITREOIZ &, thoHEOER
FZ7er L AEKBEIN TRV EB 2 65, 1970 8, RIS EHO 7 e L
ELEIL 20 mg/m3 T, 1950 R E THOBEAI TH LR EBAZHIEKEIN TV, £
TFATET— MIBIEKBEIN TV, MOREERITZ OB LA ERLVLT LT B RIZIEL
BINTW, FERAZURKOELERLAIEUEL L2 &, SMR X 1.03 T, D9 HLNRAITHK
% SMR (% 1.2 T, FRAIX 2.4, AMFIEL 1.9 THho7-. mAREOZ v 7L < @EIN
TR IE<BE SN T RWEEZ T 5 &, IFRAOHEXT Y A 713 4.2, BliEA AL 3.8, HIfl
L 1.1 Tholz., BRI XD TRITEEAZ > T2 Wik L ORI < BEIC )
LCE<L 2otz ZOBMIIMLOEEICRE L TR SR -7, A OMBRFA 72 EHRIX
(SRS AWAS ISy
- ak— NFSE
suan 7Ly e =V EETEEEIIE BEIND ATREEO H 5 KE, BRINS 2 T4
12,430 NIZDOWT, FERER R KL Ol Z B Te s AIZ K D FE R A A L7z,
1. TR BEEAL, AFE, PER, B RERIZe & OE sy 2R — b OEHE(LIE T i (SMR)IC E
iAotz
2. 450 THO 7 TV AR TRRE L ORI GHEXTY 27 ZRDT. 4 DO TIHOF)
IR EEIE 5.23, 0.16, 0.028, 0.149 ppm, FH AT < FEIREIX 18.35, 0.084, 0.133, 1.01
ppm/fﬁf&) D, AL =L DYE)E < BRI IL 1.54, 0.03 ppm. M BREIE< BIEEIT 1.54,
0.094 ppm (Fi 2 DD THFOHR) TH-72. 2 DHO THERWTrZ ra 7 LX< @R & 2T
DOFEFDN % SOV T CICHEIIRAEZITA LN oTo. 4 DO TSN CIIBE
ERTORBEONVEHOETERICETR N7, SARIO 4 SOTHTOrnu >
Ly b E =V DI BRE TR TOREONRAZ H OB T AT RIZ EFITA Lo
7L TWVAYD 10

EBADEER Y R 7 3
2= N RAZEHDIFERN 2, (US EPAIRIS lhttp://cfpub.epa.gov/ncealiris |,
Cal. EPA Thttp://oehha.ca.gov/risk/chemicalDB ], :FC#N 722 & ZHERE L7z 2/23/09)

FEAAESFE
IARC : 2B (B MIRT 23D AR gD D)
NTP 11th R (REEMICE RREBAMERD D Z ENBESNIWE)
ACGIH : AR EEAM
PEEMATS 5 2B B (NI L TRBZLLSBPAMERDH D LB ONLWE L



A EERA 143 TlaWi'E)
EU Annex I : Carc. Cat. 2 R45 (B MK LTEZEDL S ENAMENRH D)
DFG MAK : Carc. Cat. 2 (& MR LTENBAMENRS D EEZ BN WE)

(3) FRBIEORE
ACGIH TLV-TWA : 10 ppm (36mg/ms3) (1980) Skin notation
#52EE  ACGIH (X Oettingen HOfEFRL Y. 7 v w7 L ANIEMERELTH R T 2 EVRIK
FINCRIR S 2 & LT, AR R EINE ) % 10ppm @ ERIEERL52&) & LTWn5.
HAPEREMIA P FFRIRE . RERE
DFG MAK : RERRE , “H” #ARIICIEE

51 3wk

EE b Lt h — FACSC) A AFER ICSC #5701 3 3 (1998 4F) IPCS

Documentation of the Threshold Limit Values and BEIs(2007,CD ROM Version)., ACGIH
(FPARIREORNE (2007 4REL) | PEEMTAEMEE 49 °8 pl149-174

KA 2R B2 (DFG). Occupational Toxicants Critical Data Evaluation for MAK Values and

Classification of Carcinogens Vol. 1~20

- W o=

5. IARC. Monographs on the Evaluation of Carcinogenic Risks of Chemicals to Humans
Vol.71 p227-250 (1999)

6. European Commission, ECB -IUCLID Database (2000)

(http://ecb.jrc.it/esis/index.php?PGM=dat)

7. NTP, Technical Report on the Toxicology and Carcinogenisis studies of Chloroprene (CAS NO.
126-99-8) in F344/N Rats and B6C3F1 Mice (Inhalation Studies), NTP-TR 467 (1998)

8. NIOSH: RTECS (CD hi : #HhR)
Marsh, G.M., Youk, A.O., Buchanich, J.M., Cunningham, M., Esmen, N.A., Hall, T.A., Phillips,
M. (2007) Mortality patterns among industrial workers exposed to chloroprene and other
substances. I. General mortality patterns. Chem. Biol Interact.,166, 285-300.

10. Marsh, G.M., Youk, A.O., Buchanich, J. M., Cunningham, M., Esmen, N.A., Hall, T.A., Phillips,
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