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2. WL
(1) B AR D

SMEL . R OH D, WEOHRK 5k AL (0.C.) : —20C

teE (k=1) : 0.96 PR (&%) @ 4~20vol%,

W A 59.4C WErE (k) 1 0.0256 g100 ml (20°C)
REJE : 23.2kPa (20°C) I8 )-VOK AR %L log Pow: 2.1
R (225=1) : 3.0 R

1ppm=3.64mg/m3@25°C
1mg/m3=0.275ppm@25C
fit s —130C
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SRHZHENED D VITE TR T 2 — AW A& T 5.
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v WERERNE . ZORKIFERLVELS, HEH 5 WVITRICH > TBET2Z 083 H 5;
WEERES KO FREMED B 5. JiE, IR SICL Y ERNEAET L
ENDD.

T ALFRISERE © FEE ORI T CES IR & AR L CBRRICES ARG T &
Wb, METHEEAL, KRELIXBROBEREED . BEETD L.
RAG U HbKB R EOFHBTEBMEOT AR 5. BkAl, 7
WA V&R, BBRHREINL, KESCBROBGRE b5
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& WAL
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BUESEHE - L

4. fede
(1) EBRBWIxT 2 Ak

7 atEEE
HOE
FERECHT 52— mn —1,3—7 % Vo OAMEERBRER (B 2L FICEE D
5.
—7un—1,3—7 % VT O R T
~ A 7 v b AV
WA, 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 8 300 mg/m3 8
# M. LDso 260 mg/kg bw 5. 6) 251 mg/kg bw 5. 6) T2 L
146 mg/kg bw 6.9 450 mg/kg bw 6.8
&Rz, LDso T—H72L 1916 mg/kg, 2-days © T—H72L
958 mg/kg, 7-days ©
479 mg/kg, 2-days ©
479 mg/kg, 7-days ©
JE 7PN LDso T2 T2 T
< AR>

Lo 8RN AIE L FEIZ L D/ ESEE (minimal fatal concentration) 1%, 167 ppm
Thotz 2.
<7v h>
saua 7Ly 8 R A RIZ L /St & (minimal fatal concentration) |
4170~5860 ppm TH o7z 2.
<yHE>
a0 8 EEI AL #2112 L D /NIt R (minimal fatal concentration) (%, 2085 ppm
Tholz 2.
<gpa>
Juana 7 Lo 8 FE AL #EIZ L D/ NMISE & (minimal fatal concentration) /%, 695 ppm
Thoiz 25,

@)A%ﬁ/ﬁﬂm
- > Sprague-Dawley 7 » b IZ 100, 150, 225 33 L 1% 300 ppm (360, 540, 810 35 L 1 1090 mg/m?)
DREO 7 a7 Lok 4 RO > TRAIXSEEZITD, X<END 24 FFRERICER LT &
A, TRTOIEL BRET, IFEIEZ o7 207 v RU K (NPSHEEOHINN AL D b,
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225 & 300 ppmiE< FEIZ LV, MGV L E h—LT b Fa b —BIEEOBINT X 5 FmoHBEN
H LD LT, fiONPSHEE X 100 33 L0 300 ppmiE < FEIC L W AEICHED Lz, Z O hi
DEEITHE D BN T 2.5,

« EdHoltzman 7 » k(2 500, 1000 5 L O 2000 ppm (1810, 3620 35 X T8 7240 mg/m3) D 7 v a7
VY ERANISELIZE ZA, #MBIETT v b~OFEEMEE, EIETWRnT v e
THEIZEWZ ERHLMNI o7, ZhbDRET/ru Ly ZE<K@ETLHILICLY, i
HOT 7= a7 NTVEVEET X HKEBEERIEEORMAFE I, R T v FOFRTORK
Ll e, MR L TWRWnT v MIXF L CIREREE 5 2 725 - 2. 10000 ppm (36200 mg/m3) (X
CEIZHONWTIE, MEOAEIZ X AHEOFEWVIA LD LR T D,

A IR R OV B
WAL '
<T v h>
- eSS 5 PEDOWistar 7 » M2 0, 40, 160, 625 ppm (0, 141, 582, 2260 mg/m3)DIEE T/ rra 7' L
&1 H 6K, 1HEEIC 5 HOMET4BEMICHZ OV RAXSEEZIT-72. 40 ppmDEED 7
mr L EIESET DI LICEVIRE BRI DRI, 625 ppmDIRED 7 mr L
ZIX<SET D Z LI VIRISKT 2REMER A & D B 2.5,
<N AH—>
- MERES 5 LD Syrian/~ A 2 Z —1Z 0, 40, 160, 625 ppm (0, 141, 582, 2260 mg/m3) DL TY 7 1
L% 1 H 6, 1EMIC 5 HOME T4 EMIChz > TRAIXSEELIT-72. 40 ppm D
Eoraa Lo niZ<@ETH5Z 8280, IRERE~OREMENRA L O Bz, 40 35 KT 160
ppmDEED 7 v r 7L AEL B L 0 SREEORBLIEA 7 & 6D B2, 5),
BRI E
< TTA>
ROz en T LB AOFFE EEHORBICEBYORIEIICERVIRLEBMA L L Z A5,
5 0 HICHEOIE & TEE A & b STz 9,
<T v h>
c Ty FOEFOREICs nn 7 L% 480 mglanimal DEE T 1M E BB L& 25, Rt
IZHREPE S R & D BT O,
<yHF>
U XORGIC 7 aa T LR 500 w124 FRERDEAT Lo RER, EEORIEMEN R LD Ll 9.
X< BRI
<yHF>
<10 ARNIEK BaAT o2& 25, EEBHRED BN 0.

7 RN
s T ULAX—ICET AT —Z 2 L.

T EERGENE (B, BRI RN AR )
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BAEL '
< A>
- D Swiss~ 7 A{Z 10, 100 ppm (0.0368, 0.368 mg/L)D 7 7L %, 1 H 6 i, 1R
5 HOMET 14 HREWAIZL 21T 72. 10 ppmiE < FE#ETIEL LI BRI DR D> 7278,
100 ppmIE < BWEETIX 11 B 8 IERN XL BAAT o oI I OWIZFE L Lz, EEE L IRERITx
ML ZDLRhoT 0.
- C57BL/6 <~ 7 21T 0.000054, 0.000064, 0.00013, 0.00032, 0.00185, 0.035 mg/LO#EED 7 1o
T LU NI BEAT o TRER, WBIIA L DN o720, (F@Rn72 <, HWAFTHE
vy A 7 ru 7 L% 1260 mg/m? (TCLo-Lowest published toxic concentration) D& C 14
ARz > Tl NIZL BaITo 728 24, MIROEBEENEL L, MarkaE &gkt
ENET L7z 9.
v URIZZ a7 L% 200 mg/md (TCLo) DT 1 H 24 KEfH], 91 HHIC 7z o THrfkeiz
WNZLBEEATST2. FEET H~ U AL S, BBOEE &L KGO OMIMAAR & H b 9.
« 6~7 Bl OHEREB6C3F1~ 7 A2 0, 12, 32, 80, 200 ppmDIEED 7 a7 L2 (599 % pure) & 1
A 6 KFf#], 1M 5 AR, 16 AfICHZ Y 2HWMAIT ELITo. BFFENAZE 10LE L
7o, ~ U AETRTEHALCHME L7z, 200 ppmiE < BT, FEBRBIMAD 3 H LA HEE~
U ABERFET Lz, 80 ppmE TOIX EERETIL, AR, (REWIN, mikk L ORI/ Z
A—=Z—=ZBII R ED BN -T2, 200 ppmiE < BRETIE, ZRMEATMINEESE, MlgEst,
JRFTHIL, 28, BRI N A LD bz, 80 ppmiE < FEEED FF ORRICIZBTE R - bR R o
WA DN Fr & 8D B AT,
6 il OMEHEBEC3F1~ 7 A2 0, 5, 12, 32, 80 ppmDIEED 7 7L (599 % pure)x 1 H 6
Refd), 1A 5 AR, 13O BHWAT<EL L. 2fftnfh 10te L. ~
U AT TR TCIER LG L7z, 80 ppmiE < BBHEDIE~ U AT O T 0NIRE MDA L, HErE
& HITHTE FRHIRR DR & D BTz, M~ D RZHBWT, DT RIERER M, EAFE
PN X OFERSER A A & BTz, 80 ppmiE < TWREZHB W T, gt oIEx o R0 g
7 e B U VHESGREE DR & TR O AR B R L & ORI EIE e o7 D.
6 W OMEHEBGC3F1~ 7 212 0, 12.8, 32, 80 ppm (0, 46, 116, 290 mg/m3) DL T/ a7 L v
(>99 % pure)#x 2 FEMICH= D EHW AT EEITo72. EFZENENH0LE LTz, v T A
?® 32 ppmI L 80 ppmiE < FEHE, M~ 2D B CAEGFFRITKT L. 80 ppmiE< #
FEOME~ 7 A OFELERE T BRI T 22025 726,
<T v h>
- WEIES 5 PEOWistar 7 >~ M 0, 40, 160, 625 ppmDIEED 7 nu F L%, 1 H 6 K, 1#MH
\Z5 HOME T 4HEMICHIZ > TR AIZSTEEZIT>72. 160 35 L1625 ppmiE < FERE T LT DA
Eobivie., RIFKEREICBWT, BRE L EEHEIMOMK T I X OV L Bl %} & &
MRF &b Bz, 160 3 L1625 ppmiE < @HET, DT NI RIS 31T 2 2 & HEAENR
HEDOLNT. IHIZ, BHEARL EHEZDOREX), B, BHBIOROEERARED LN
72. WIRTORBPIIMRAE CTIX, EBRPIEC LZEMWDIZE A LT, BAER L2 H i
L7 READINBIZ ST, JRME B OEMCHECIIMERA b, IR & JREAE T
BRI BRI 5 722.9.6),



- feDWistarz 7 v MMz v 7L % 50, 100 ppm (0.184, 0.368 mg/DDHEET 1 H 6 B, 5
HEIZHD Tz > TIRAIZK BE T 7. WX BREICEWT, [ XI<BEHHPICERRL JORE
D LTy, 2 OBKERINIRHREE & 5L e o7z 0.

- MEEOWistars2 7 v MMZZ mr 7 L% 100 ppm (0.368 mg/) DIEET 1 H 6 B, 5 HREICH
7o TRANRLS BEIToT2E 2 A, KEEMMAEA Lz 6.

- MiMEWistars2 7~ MicZ v 7 L % 24, 46 ppm (0.0883, 0.1693 mg/L) DiEE T 1 H 6 B,
W5 A, 14 BlZblo TRAIELS BEIT-72 8 2 A, MIEL BIRE CThTITEIRE & ik
RIFBIED T BTz 6.

« JEDOChR-CDZ v ~MZZ mu 7 L% 23 ppm (0.085 mg/L)DIRET 1 H 4 K], 22 HREIZH-
STEHANEL BEATY, HEMBZORBRE LR, RS OFWIEA LD b7,
Fio, REBEMbED L) o7 6.

- MEEWistar-2 7 ~ MizZ v 7 L % 10, 33, 100 ppm (0.037, 0.121, 0.368 mg/L)DEE T 1 H
6 I, MWIC 5 H, 91 HMIZHT» THRAIX & %ﬁotk %, 100 ppmDEELETr s L
v EIEL B LTCHEORER N D L2y, RIX< BRI W TURBPIREORKRITER Th
o776,

- MEOWistar2 7 v MizZ v 7L % 200 ppm (0.736 mg/L)D¥EEC 1 H 6 B[, #ic5 H,
24 HIIZHOTZ o THRAIZS BEZITHT2E 2 A, MEBIENAED LT O,

. ﬁk&k&wlstar+7 v MZZruaZ L% 10, 33, 100 ppm (0.037, 0.121, 0.368 mg/L)D#2ET 1 H
6 [, WIZ 5 H, 26 BICHOT > THRAIZSEZIT-72E T A, 100 ppmDEE T/ v 7 L
v EIEL R LU@T IO TN HFEROEI G 2, Vo REROEIE N L2, 100 ppmiZ<

BREOMETIIMOIE < BRE & LR TIRENHI L7z, MO < @RE LMD 100 ppmiE < FERET
IIAR R 2 AP R S 23 B 2, ERE 100 ppmiE < #2HE L HED 33 ppmiE < EZRE CILE MO FE X} H &

EEIN U7z, BAMEE L~V CORERRAE CIE, 1< BOREIIR LD LR T2 0.

- i Wistar 587 v MZZ rue 7L > % 10, 50 ppm (0.036, 0.184 mg/L)DYRET 1 H 6 KffH, @
25 H, 2> TR AIES BEEIT- T2, HIZ, MAF ¥ 3 —D 5 H—2708h, 100
ppm (X< BHED H b, MEHEZ L2 100 IL':EFW@ X 87 VL, MEIX 73 IERE LRI LT,
sun 7 LA BITEERICEE L 5 2 ) o 72, 10, 50 ppmiE < TBRET, HAIOFCGHRM H IC

bEDRIEIARE GEbEESORI)NALED L. 50 ppmIE < BREORFIERIET, 24 HOM

W2 L=, 10, 50 ppmiZ < S&E#E THXA o E & T L7z, 50 ppmlE < BRECIE, /M7
28 BT AR S 2 FE ORI E 2 7223, 1B MR 7o RPN B8 R IR DX 72 v o 72 0.

Ty NMIZuan L% 6 mg/LORET1 H 2 1E#, &K TI100 HEIZHOTE> TRAIXSEE
fTolz. BIBOEEBLORIBETOI L AT o — VRENHEINL, MREEXRED Lz 0. (F#
W7, HIWT R TRE

Ty hMrzueu L rE 4mg/LOBEET 1 H 2 B, &K T90 BMIZhZ> TRAIEL FEafT
ST MIZBITH 74 I F—BIEMEIL 30 BB L UN90 H TIXZE b Lieh>72243%, 60 H Tk
Uiz, F7, Z I Aa#EF#IE 830 HE 60 H TR L7243, 90 HTHIML7: 6. (FH D
72 <, HIBR ATEE

- Ty MIzZuonF L% 6-30 mg/LOMEET 1 H 2 B, &K T60 HEChiz> TWAIEL #
ATz, HMARRICIT 2 F AMBBEOERMES I L1z 0. (@R3P 72 <, HW R rThE
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Ty Mz LAk 8 mg/LOEET 1 H 2R, 2-3 02HIZhlz> TRAIZL BEITHT-.
Mg, AP, BiEs L ORI N CT 2 ) h T AT = 7 —BIEEMEF L 0. (a7
<, MW ATEE

cWEET v Mz ue LA 4BLO0 6 mg/LOMEET1 H 2HEM, 75 BiZhblz> TR AIELS &
EiTolz. MHgEMRICBWTZ Y a—F v ERE T Lz, P e /ve s EaESEmLE 0. (fF
WA <, HIEAS AT RE

cMERET v Moz an LU E 2 mg/LOBMEET 1 A 2 B, KE30AICbz> TRAIZEE
fTo7z. MIZBWTHRICIKFEL T/ a—7 U BRHEM L 0. (F®RAD72R<, HIr A nTkE
Ty MIzZua L Amg/LOMEET1 H 2R, &R 90 HIChl-> TR AIZL BEZ2IT-o 7.
B CHERET =T BRI L, 744 I U EERED Lz 0. (FRa0 <, A6
Ty hMIrZua L E 2mg/LOEE TiE 90 HiZbz > TR ANELS BEITo72. MBI
I by KU TSRS R Lz 6. (FWmA D72 <, HIM A rTEE

CWEET v Mz a7 LA Smg/LOPERET 1 H 3HEH, &E 90 HiZbhblz> T AIEL FEatT
STz Pl & IR ORRRITEE 258D L, il & MO BERTEMENZE L Lz 0. (FH D72 <, HlrA
AIRE

Ty MIzua L Amg/LOMEET1 H 2R, &R 90 HiChl-> TR AIZ BEZ2IT-oT-.
RIZFBNT, 7 I VB LILO—RERYREAD, TASNAVXUBRET T = O E DL
iz, 0. (F@mb7e<, HErARrTaE

Ty MIzua L& 8me/LOMEET1 H 2R, &R 75 HIChl-> TR AIZ BEZ2IT-oT-.
Mg, M3 X OVE R B\ CIREEIL KBRS ORI Lz 0. (FmAD 72 <, A lEE
- Ty MIzraF L% 0.000836 35 100 0.00605 mg/LOEE T 1 H 4 B, 45 BiZbiz->TH
NI BEATo T2, a7 =7 Ul L BN EL LTz 0. (ER13D 72 <, HIB R rThE

Ty MZZuraZ L% 0.00605 mg/LOPET 1 H 4 B, 45 A2z > TRANIEL BEEITH-
= B OEAENESE L 0. (FmADLRL, HKARTEE

- Ty hMizuan7 L E 8 mg/LORET 1 H 2K, & 110 BiZbizo TR ANE EE1T-
7o M, iR KOVBIRIZEB W T, BT TV UARERE Lz 6. (IFWmAD72e <, HIB AR ATEE
cHETZ v MZzuen Lk Smg/LORET1 H 28], 100 HIZhlz> TRANZSEEITo 7.
25 JLrf 13 L3ETC L, A, BB LOMWICB N TT A DY T AT 72— L@BET7 + 27
7 X —BIEEND Lz 0. (D72 <, HIlr AR ATHE

cHET >y MZZuen L% 0.1 mg/LOEET1 H 4 B, BHIl26 H, 5 0HIZblzo TlRAE
SBEEAT-T-. IR GBI R BB A DI, X o8 BN EE OB/ L0 Ri#EN72
RN LD LN 6. (IF#RND72R L, HB AR ATEE

Ty MIZra7 Ly 8 mg/LOET1 H 2K, HK 180 HIZhizo> TR AIX EEIT-
o Mz Tal o A7 7 —BIHEENED Lz 0. (F@RN D7, HEAATEE)

- v Mz ru L% 0.000088, 0.00022, 0.00048 mg/LOEE T 1 H 5 i, 24 #Icbiz-
TANIEZLS BEEIT-72.0.00022 mg/LIZ BHET, iz Tal o 27 7 —BIEENHEML,
ANT7k RUNT =13 Ue, ATPIRME & RIBE &I L 72, 0.00048 mg/Li¥ < #E# T
X, BBV CTal =7 7 —BIHMHIIED L, BIBEEIFEM L 0. (FWAD72<, Hikr
AR



- Ty MIZrnu 7 L% 0.00056 3 X0 0.00306 mg/LOMEET 1 H 5 K, 24 i iz-> Tk
ANELBEEITo T2, SBRECBWTHMORELRT (A a7 0—) BAHrEdoE 6. (IF
W D7, H U?Kﬂﬁé

Ty MIZura L E 2 mg/LOEET1 B 28, 28 BEIZH» TRAIES EEIT-7-.
BIFEENSEINL, AR X OBESEE TICB T 2RO Z(Ln A L O b . ([FHnd
72 <, HIBR ATEE

Ty hMZura L% 8 mg/LOEKE T H 2, KEIDVHICOIE > TRAES#EEIT-
7. Tl E BEIRICB N T 3 A% E 6 MARICT V=T LoULAEIINL, 9 A BIZIZAFRIC
BWTT UV E=T LURKHBEED L~ULIZE -7 0. ([F@n0 70 <, HIk R ke

CMEET v Ml mue L E Smg/LOEE T 1 H 2 B, 150-160 H 2 7= > TR AIEL &2 1T
STRER, ~F VX —BIREIEED Lz 0. (E#RA D7, HIBrR g

- MERETZ > M/ a7 L% 8 me/LOPREE Tk 180 HIZhH7c > T AIXS BEEIT 72, Kl
BWTCHEREY > 7V 4 REFRED Lz 0. (F# D7, HWAaTHE

cMERET v Mz mn LU E 8 meg/LORET 1 B 2K, &E 120 Hichbz> TRAIZL #E%
To7=. WMIZBWCER L7 ey REXEINL, et Lr 7oy FEREDLRN-T- 0. (1F
WA <, BN AT RE

MEET v M/ r e LA Smg/LOEE T 1 H 2B, 30 HIZbhiz»> TRAIE EEIT-7-.
i, ML, FFRE, fiEd X OVEBHRIC R T ASHEOEA &I Lz 0. (F®nL7e <, HkR
AIRE

-7y MZZrua7 L% 161 ppm (TCLo)DRET 1 H 6 FR, 4 BEIZH 7z > TWrkehII %A
X< BEATo72. MR EBEEOEENZ(L L, KEHEMMMET Lz 9.

- Ty MIZuuaTr L g 220 wg/ms (TCL)DWRET 1 H 24 FEfH, 60 HIZH7z > T AKX
BaiTolz. MR LUOHMRICB T ME (T4 A7 7 X —B)DE, FHELSIOENARED
bl 9.

- 7y MIZrr7 L 200 mg/m3 (TCLo)DIRET 1 H 24 K, 91 HEIZH7z - TRAIEL
Britolc. B TIRENBE SN, KoLz 9.

-7y MZZraue 7 L% 50 ppm (TCLo) DT 1 H 6 K], 2 4EMIZi7z > THriric i A
SBEEAT- . MEENEAD UBEEINMET L7 9.

- Z7y MZZrr7 L% 32 ppm (TCLO)DIRAET 1 H 6 IK¢fH, 16 HEIZIO7z - THigrIZ A
E<BEEATo 70, BRAE CIRRENEEL ) (T2 9.

- 6~7 Wl H O EFischer 344/NZ » RZ 0, 32, 80, 200, 500 ppmDEE T/ rr L v (>99 %
pure)Z 1 H 6 K§fH], 1 EMIC 5 A, 16 HHICHZ Y 2FRAT<E L. 2ffEhZEh 10
L L7 Ty MITRTREELGHMILZ. o 500 ppmiE < BERITESCERNE L, MED
200 ppm & D 500 ppmiE < FERECTEHRIEHMOIL T AA L O B2, 500 ppmiE < FHEOLE L
200 ppm3s LT 500 ppm!E < BHEOMET, AN M, EEREEMIS X OEARER M & O
Hiv7z. 500 ppmiT < THEDOKE & 200 ppmiT < FEFEDOMETHF/NEFLE O AFHIRLEESE S BN L 7-.
TI=T ) N T ART 27—, FUE I VBIKERES IO VY F— VKR EESE O
IEMENE, 200 ppmid < EREEOME & HERE 500 ppmIX < FERECT EH/ L7, MEEE HITT RTOIEL &
FECNR B R Z875, 500 ppmid < SEREDKE TR RGN A LD BTz, 500 ppm!E < B&RED
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IEERMER M, EAFEEE MR L ORISHERIMITEM2HNIC LD TH A9 . I/ IIBE S
FHLARKETHA S 7.

- 6~7 Wl O EFischer 344/N7 » RZ 0, 5, 12, 32, 80, 200 ppmDEE T/ v 7L > (>99 %
pure)Z 1 H 6 K§f], 1 EMIC 5 A, 13 @O 2FRAT<ELL. 2fEEhEh 10
PEE L7z, Tv MITRTEZALCEHME L. 200 ppmiE< BREAICB W TR T22 HAWCH &~
SN IRDBIE SN, £, BIREENSHEMN L. ZAUGITRME~OEBIZL SO THAD
7. 32 ppmBL EOWEEDIT < T K 0 IR ERZEMEA, 80 ppmBl_EOBEEE DT < FEIT K 0 I 1A
AR, 200 ppmDOPEEDIT < T LV EERMEA N, EARMEE M X OIELUGMEE & Frg &
T2EM, DTN, R EEMEORD R LD BTz 7.
6 A s DO MEMEFischer 344/NT » KT 0, 12.8, 32, 80 ppm (0, 46, 116, 290 mg/m3)DIEE T/ 1o
7L (399 % pure) & 2 FRIZOIZ D EHWM AR BEEITo7. EffEnZEh 0L Lz, 7
y MEITRTERE LU CTEMM L. AFERE, BT >y MW TRIXERE TR T L2 32 ppm
fEL 80 ppmEF CITAEICIK F L7z, HET » b 80 ppmiE < BHETIL, RRREICI N CEYAR
DY hoTe. MEZ Y OIS BERIE, AFRCHREITSRIE S ENB LR -T2 6.

<ONDAH —>

- WMERES 5 DD Syrian/ ™A A X —(Z 0, 40, 160, 625 ppm (0, 141, 582, 2260 mg/m?3)(0.144, 0.596,
2.391 mg/L)DRED I/ na L&, 1 H 6 KRFH, 1HMIC 5 HOME T4z > THRA
X< FEZITo7. 40 ppm DL BHET, AREREIEN A & O Hi7z. 630 ppm DL < FEHE TR D

I<END 24 FFREIDINICT R TOEMMMNIELE L7z, 160 ppmD X< BEETITEIL L L, A X

%ﬁ:o AR A EDT > b TR IO & IR X OV & BIRE & O NN A L b,
MEMRAE & R CIZERF XA LN o7, 40 ppmiE < BRE TR LI2EIT 2o 7e.

B L1160 ppmiE < BRETITAEEEIMLIER Th >7:22.5.0,

cNAAF =27 an T L 162 ppm (TCLo)OJRE T 1 H 6 Fifl], 4 BIZH 7= > TWikehiz
WANZLS TBEAToTz. FEETHNLAZ =PRI, TR (i e) AR B IO T 23 7
Lobiic 9.

cNLAZ—Z7ma T L% 50 ppm (TCLO)DJRET 1 H 6 FEfH, 78 HMIZ 7z - TWrkehic
WAL BEAIT TR, KEENOKTRA LD BT 9.

<yHF>

BRI/ T L% 0.1-0.5 mg/LOPRE T 1 H 485, 24 BTz > TR ANEL BEE2IT- 72,
gD 70 a—47 &R L, e e BgBESEM L 6. (FWms7e <, WA FTEE

Y FIZ/ T L% 0.8 1 mg/LOPET 1 H 4], 180 HIZh7m> TR AIZS BE2ITo 7.
BRIz I TIRIBE LK SRR OTEPEDME T L7z 0. (F#3 D 7e <, MW A rHe)

<A X>

AR aa Lk 820 mg/LOPRET 20 HIZhlz> TRAIZL BEIT- 72, BIROTEE &
PRI OFSREN AL LEIEN A Bz 0. (FHD7e <, HIKRATHE)

A X277 L% 0.1-0.5 mg/LOEET 1 H 4 B, 21 HiZblz> TR ANELS BEEIT- 72,
AR 7R RIME AN A & D BTz O, (3D 7 <, KW R ATEE

A X277 L% 0.1-0.56 mg/LOMEET1 H 4 KW, 3.5-4 MHIZbl=-o> TR AIEL BE24T
Stz A RRIMEE S A L D B 6. (FHRA DL, MK ATEE)
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cJEDOA Xz v u T L% 6-20 mg/LOREET 1 H 2 K], 24 BRICHDZ > TRAIES EEIT-
2. BZIRNTZ 3 —RA L EVE VRO Y IALMH Sh, e e o mEiEnL 7 v
a—2EIIE T L 0. ((F@PD7e<, HBRARE

<E/NEY F>

CEAEY MIZRBT LU EREK 0.34 mg/LOWET 1 A 2 B, R 6 BMIChi > TRAE
S BHITHT=. FIBOREE L ISE R DR N AL L= 6. (FEAD 7L<, WA AR

ZOs

<7 A>
v URIZZ a7 L% 63 mg/md (TCL)DIRE T 21 AMICH - o TWitiICRR & 5 L 7o fb
R, RESUSHIET L7z 9.

<T v h>
Iy MZZun L% 0.5 mglkg bwiEE T 20 HiIZhO--> TROKSE L=, K, Migs X O
AR ORI R ERIIE D LR o7, T B AT 7 b X —BIEHRITEML, BT
TR L. BT oL K ERSE WDHOT A VA 22— 3B LTz 0. (FF®RD
72, B AN AT RE
< HET v Mz a7 L% 0.0005, 0.005, 0.05 mg/kg bwiltE T 28 HIiZh- > TRRA#KS L7z,
0.0005 mg/kg bw#% G- CIZFAR MR E RO ZLIZA LN Tc. MIGH OB H T 7 &
—BIEMEITIIN L7=. 0.005 mg/kg bwi 58 CIXHERTO B AT T 7 b X —BiRMHEIZEmL 7-.
0.05 mg/kg bw G- TITM X2 E &I X2 (b, MIEH O BT 7 b o2 —BIGHIEEm
L7z © (fF@aD7e <, HIlAFEE)
- T v Mz mu 7 L% 0.0005, 0.005, 0.05 mg/kg bwiEfE T 24 #IZbh- > TROKS L.
0.005 ¥ LT 0.05 mg/kg bwik 5-HE TITES ), (KEBAD, R TDO BT T 7 X —EBEHEDO
MnAH LD b o (FRNR D72, HWRATRE
T v MIZuruZ L% 0.15,0.8, 1.5 mgkg bwiEE T O M HICbl-> CHEAROKS L.
BELO 1.5 mgkg bwik GHE TR, KEBDB L OCMTEERTRA LD BN, fiEHORER, 1.5
mg/kg bwi¥ G-HECTOM, B &L OVEg L Z 22 b3 A 5 3720 ('ﬁ%%&ﬁ%& <, HIWrRATEE
-WEHEZ v M2 m e 7L % 50 mg/kg bwilR T 114 IO/ > THEIZ 1 ERERAFS- L. 4AF
REAREIIHIREE L B DB o7, 23-35 FHZITH T LI2IEL 7 ﬁ@7/%i Jifi & B Ml R
9 o MNAH BTz, F - 80-90 Mk L 721X < @HETIE, MFBIC 2B oERENBIE I 0 (IF
W7 <, HIWT A FTRE
- Iy MZZuana 7L EE BT 480 mg/rat, FH EME Tl 1440 mg/rat DT 1R
E&ﬁbt%,Maﬁ%i134aﬁﬂaﬁmﬁﬁbk@1H%@D&%)%wz7m—? i
IO FEML, SEALDEMERE 322 A IR AL KON ZEME, SR 72 M2 2 & 6D BTz © (1
Wi <, HIWT A FTRE
+ Ty MIZru7 L% 0.5 mg/kg bwiRE TEH 30 HREIRA&KE Lz, RIBEEL, RBIBICE
FoalLATe— VRSN, MIRESTRD Lz o (FWn7ia <, HlArEE
Ty MZZuaua L% 9100 ugkg bw (TDLo) DR T 26 HEIZ 72 > THHEE IR D ik 5
L7z, Al e Mgo w32 b L, o 50 I3k L~ L ChiKR#EORE, FHEs L0
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fbnH &b 9.

- 7y MZZaua7 L& 1680 mgkg bw (TDLo) D E T 3 EMIC 7z » TWrGeIo & n e 5 L
7=, FT2¢ (IR o FE)Ro i rh 2 5 W AR L~ THFIE S 7 1 v — AR LEEE OFLE, FHiEks
FOZEERHED BT 9.

MEEN 5

<T v h>

+ Ty MIZru7 L% 51.1 mgkg bwDRE T A, fkT 60 AMIZHI- > TIEBENES L
7o RRICRE L TR o 7 o 7 —BiEHC e AF 2 —BIEEAHEIN L, IFIROEERTEHEITK
TL7z 0. (FHRNDL, HIBrRaEE

- 7y MIZrr7 L% 168 mgkg bw (TCLo) D T 21 HEIZ 7z - THigHIZ RN # 5-
L. MO (B A Ral 2TFa—Lp O)RE L 9.

P G-

<TTA>

c A BEO I/ un Lk 14 HRICD > TREICZH LmE 24, 2HEDKRDY £
TIHFHDO T ANELL, RV O~ 7 ATFRRETH o7z, vV ADEBZITLEL LR o7 0.
(WHR3 D72 <, HIBEAR TTHE)

- ¥R mr L% 42 melkg bw (TCLo) DT 21 HEIZ 7z - THigrC & N #& G- L7z
KA, SISIEME T Lz 9.

<ENLEY B>

CEAEY BT mloy nn 7Ly E 14 BIChE 5 TR D L E 25, 2l OEDY
FCIEHO~Y T ANELE L, BV DELEyY MIEKIRETH-T-. TAE Y NOBEZITEL
Lighotz 0. (D7 <, R mRe

Fr R

<A X>

- HEDA X2 10, 20, 40, 80, 160, 320, 640, 1000 mg» 7 v 7L U 20 IR L&FES LR, i
FIATEY, RUELE, WEENAE O LI 6. (FWADLARL, MM TEE

F AEGE - AN
BAEL '
< T A>
cHEw v R mr L& 12~152 ppm DR T 8 BEHIC O W WA Ba T2 & 25,
14 Pirt 8 JTLIN AL & B W ARE L 72 o 722,
MRz BT L% 0.548 mg/LOPEE T 8 KEMICHTZ WV RAIXS EEIToT2 L 2 A,
— ARG & e o T DS PE BT L L2 r > 726).
MRz T L% 0.544 mg/LOPEE T 8 KFMICHTZ VRN EEIToT2 L 2 A,
AFEREINC R BT 22 <, BB A L Lehr o720,
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- fESwiss~ 7 A2/ mu 7 L% 0.0368,0.368 mg/L. DR T 1 H 6 K[, 1#EMIC5 H, 14
HiZhOle > THRAIXS BEATo TGS, A NICRFEIIA LD b oTe 6.

- HEC57BLI6 ~ 7 A2 7 m 1 7 L > % 0.00006, 0.00032, 0.0035 mg/L. DO#EEET 8 MMITHT--
TN BEEAT - 1245 H, 0.00006 mg/LOJE FE TIFATHRE /N BT 13H & O B> 7273,
0-00032, 0.0035 mg/Ln DS TR FIEAICK L T2 T L 0.

W OB6C3F1~ 7 A 27 nn 7L %0, 5, 12, 32, 80 ppmDIEEET 1 H 6 Ff#, B2 5
HF“ﬁ@iu/\f 13 MW ANIEL Ba4T > Th, HEORFEB)F X OMEDMEE 5 0 B Wt
LRy o 7= 9,

<T v k>

- HERSDT v MCHHR 1 B 12 HE T, Z7uua 7L r% 0, 10, 25 ppmDJEET 1 H 4 FEfH
WMANIEL BAIT, (IR 17 BICB&Z LR, RIEEEEA LD bRieholz 25,

< AERSD T v MZAER 3 H22H 20 HETD 18 HIH, 7 mu L % 0, 0.0037. 0.037, 0.092
mg/L (0, 1, 10, 25 ppm) (0, 3.6, 36, 90 mg/m3)DILFEE T 1 H 4 R AIXL EEITV, MR 21

R L7ofER, 10 ppmiE < BRECIHROWIN A AL HHID T~ MM LT, IRIRHEH
@w AL L D B o T 256,

SR T v MR L H 225 22 H £ To 22 HI#, 0.0000156, 0.00013, 0.0006, 0.003, 0.004 mg/L
DRETI/ a7 L O ANEBEEITo7okEE, 0.003 & 0.004 mg/LiE < F#fE ChRILOKE
A U, BRI TR E AFRENHEM LT o).

R T > M2 0.056~13 mg/m3DIEE Ty nn S L Ol ANEL BEITo 7. BIREMEIX 0.13
mg/m3LA EDOPREETH &I 72 o 7o R R & 2 W3R 1-2, 3-4, 11-12 HIZ Hﬁ%éﬁ 4.0
mg/m3DEETHAIZLS BEITT25A, RbEWIRIEEEEZ R L 9.

cHEIRT > BT 3.8 mgm3DIEE T/ un LA 1 B 4 KR, 48 BRI B L2AER, IR
FHENHLEO L D, UL, ZORBRII%ROME TR 2 SemnoTz.

- R Wistar 7 v MZZ m w7 L% 0.037, 0.092, 0.276, 0.644 mg/L (10, 25, 75, 175 ppm) D
R CIER 6 225 16 HO 11 HIZHZ D AL BAIT o 125 %, 0.276 & 0.644 mg/LD
E < BT L0 BPED RV D RE A NH S L7273, 0.644 mg/LLLF O CIIfEar BT & o
S0 T 6,

- iR Wistar7 » 27 ru 7 L % 0.037, 0.092, 0.276, 0.644 mg/L (10, 25, 75, 175 ppm) D
JEEECHER 4 705 16 HD 13 HIZH7Z W M AIEL FEAT - 725ER, 0.276 & 0.644 mg/LD
X< BT X0 FVE DR O ARSI S 37223, 0.644 mg/LLL T O I A L O
SR )o T 6,

- MEEWistarZ v MiZZ m a7 L% 0.037,0.121, 0.368 mg/L (10, 33, 100 ppm)DIEE T 1 H
6 e, 1M 5 A, FO 21X 13 @R, F1 1213 10 #7720 R AIEL BEIT- T2hE R,
MERED ATHRR T, —MRAO7IRAE, SMBL, MERESR, EETORTERITEEL O T Rro7-. Fl
)Tl 100 ppmlE < FEZRET, FOEM TIE 33 & 100 ppmiE < FERE THEELENR A LD B
7z. 100 ppmiX < BEHREDOMET, ATHE & N ORI R HEDEMA A L D BT 6.

cHET v M2z ueu 7L E 120~6227 ppm DR T 8 BEEIES B L= & 2 A, 19 Puf 13 P
RILd D WTREEE oo T2 2.

- JESDZ v MZ 22 HlZ v 7 L 2% 25 ppm (90 mg/m3)DIRET 1 H 4 FER AL EL,
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suaa 7 LrOIEL BEIT> TORWERIREEER O 22l & Afd S8 7= (1 BRI 1SS -0 3
VEDE & DAIFL % 8 R EE L CTIT-72). AFHEE NI BT & 62@72@7»0 7o 2,56,

T Mzzuaa L% 0.04, 0.5 ppmDOIEET 1 H 4 FEHRAIZS BaiTo72L 2 A,
TIEREA WD LT 2.

< HEZ v Mz v r L% 0.0000038, 0.000039 mg/LOFEE T 1 H 4 B[], 48 HREZHZY
WAL BEAT -T2 & 2 A, AFRRE SO EEIME T L o7z 6.

. f@7 v MZZ mua 7L % 0.000051, 0.00015, 0.00169 mg/LO¥EE T 1 H 4 BffE, 22 #izh

DR NIZS BEIT-T2E 25, 0.000051 mg/LOYEE T2 7:<, 0.00015, 0.00169
mg/Lm;%r“fﬂﬁb%@ﬁiﬁ«p%ﬁ%z@%ﬁLﬂ\zﬂf~z75>t§buL, K B OIR T34 &
o 0, Fio, [FRET 10 BIZhle VAT EEIT o 728E%, 0.000051 mg/LOJEE
TIEE R 72 <, 0.00015,0.00169 mg/L@‘/;;%fEﬂ%%ﬁﬁ@%m&T HEHHi 6.

piﬁ"\O)Fischer 344/NZ v Mzzuu L% 0,5, 12, 32, 80, 200 ppmD#EE T 1 H 6 B
i, 25 HEOEE T 13 EMBAIXLSEEZITO &, 200 ppmiX BEIT - 2 HETIIRE D
@@J'Vﬂbw@w L7e GRFRRREE 87 %IZ%f LC 200 ppmiE < FEHETIX 80 %) 23D EH O WiRT 1%
B Lotz 9,

- FEWistar7 v M7z ma 7L % 0.184, 0.368 mg/L (50, 100 ppm) D#EE T 1 H 6 B¥RE], 5 H
FIZ D72 WAL BEAT S T2AER, ARRE TN BI T e o 729

T v Mz rue 7L % 10, 33 100 ppm (0.037, 0.121, 0.368 mg/L)DIEE T 1 H 6 B, 1
HFENZ 5 B, 91 HRENZHTZ VR AIX BEITo7o L 2 A, AFHEENCHEIT R, HBEROM
MEE L~V TOBIETHRE LA LN T 6.

- fEWistar> » M7 v 7L % 0.037, 0.121, 0.368 mg/L (10, 33, 100 ppm)DIEE T 1 H 6
REfE], 1EMIZ 5 H, 18 D WX 26 BFICH7Z VAT BEITo MR, B0 dre
MG FHIFEUZ A LIT A & O B> T 0.

-MEZ Y MZZmer T L% 0.030 mg/LOJRET 1 H 5K, 1HEMIC6 B, 24 8EIZHZY
WAL BEAT S T2FER, RN BI L e hr o T2 6.

T Mzzuve L% 0.5 mg/LOEET1 B 5K, 16 @EICh7= R AIX BE{T-
TR, FIEMINIER L, BIHRAATBIE LT 0.

T Mzzuue L% 0.5 mg/LOPEET1 B 5K, 28 @ERICh7= R ANIX BE{T-
ToRER, FEHINER L, BIRAATHNZENL, FEMICIT 2RI s 8, PSR
R sgn L, SRERE SN 6.

T v M2/ mr 7L % 4 mg/m3/24 h (TCLo) DIRE T M6 3-4 HIE, WAIZL EEIT-o72

AR, RIEDFECRAED LT 9.

T v Mz rr T L% 4 mg/m3/24 h (TCLo) DIRE T 11-12 AR, WMAIX #EE21T-

TR, FERE L PRARRORENA LD LT 8.

T v Mz mr 7L % 10 ppm (TCLo) DR EE T 4 [, A% 3-20 HIE, WMAIX #4217
STAER, ZHEMITLE 9.

“HEZ >y MZzmu L 150 pwg/md (TCLo) DR T 1 H 24 Wi, ZZHdaT 19 WM, WAL
SEBEATHTORER, HWFREEMER S B A2 5272 9.

T v MZz e a7 L% 500 mg/m3/5 h(TCLo) O CAELAT 17 M7z W AR &%
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ITHoTfE R, YA ELNT 9.

- MEZ v Mz er L% 500 mg/m?/5 h (TCLo) D EE CAELAT 30 HFIZ 7= 0 W AIEL 7
AT oTRER, DN LONE N AT 9.
-7y MZzuu7 L% 0.15 mg/m3 (TCLo) DR TE AU AIT S BEAIT o 7R, IR
L7z 9.

W7 > Mz mu 7 L% 0.0038 mg/m3 (TCLo) D E TAELAT 48 HEIZH = D AL T %
IToTohE S, BRED A LTz 9.
- 6~7 A O EFischer 344/N7 » RZ 0, 5, 12, 32, 80, 200 ppmDEE T/ v 7L > (>99 %
pure)Z 1 H 6 Iffd], 1HEMIC 5 HIE, 13 @MICHIZ 2GR ATELITo7. BTN ENL
10PCE L7z, T v MEIT_TRER& LTI L7z, 200 ppmif < SEECR TEEMEDOID B34 & 8
bivle 0.

ZOs

<T v h>
-ﬁHE?y%’7tmrfv7%05ngkghwmﬁﬁfl4Hﬁ%éuWﬁﬂE&4%ébw1nﬂz

Wi O Lz s 2 AmWIRIREMEEZ /R LT 9.

-&%BMV7yh:7mm7V/%lmmm&ﬂw®%Efﬁ%17EK%D&@LR&:%%
e HAERTOFECRIZHEEIT R0 o7 6.

T Mzzuaa L% 9100 pglkg (TCLo)DOJEFE CAAELRTD 26 EMIZH7= 0 &M EeE- L
TR, R TRACCHEENEIC L 5.2 72 9.

< HEZ > Mz a7 L% 0.0005, 0.005, 0.05 mg/kg bwDIEE T 28 HMICH- v fn&E L
TR, AGEAR O 722 B EORIR O Z(ITH L O bl otz 6.

< HEZ > Mz a7 L% 0.0005, 0.005, 0.05 mg/kg bw DI E T 24 B H- v R O&E L
7oA S, 0.0005 & 0.005 mg/kg bwit 58 Tix, FHxFAY7e ARG E & OHIN & § 1k 0 A 7R D
DRI E D BT, 0.05 mgkg bwik GHETIE, B OREEICKT HEPIENMET L7z 0.
CHEZ >y M2 mr L% 0.5 mglkg bwDREE T 20 HEIC O 0 R ARG LR R, AGE
DX R BEOBLIT A L D BRI T2 0.

-M?y%m&mmfvy%1m¢g@mm®%§f‘ A% 11-12 HRE, &OEE LokER, +
AR DFGEDO RE DR ST, T ERER EOBRRFEEN A LD B 9.

'%?yFK?GE7V/%1m%g@ﬂd®%§?§%%9wE%,ﬁﬂﬁ@bk%%,%ﬁ
BENHED LN 9.

EET v Mz rr L% 0.6 mg/kgDIRE T 14 HEE, &2 WITAENR 3-4 7> 11-12 H T
HiE53 2 LRIRFEMENR R & D BT 9.

F B 512 Dt DR H %

< A>

- TR 5-6, 9-10, 11-12, 13-14, 15-16 HiZZ nn F Lo OIS BalTH &, HARIEORETH
% BRI 3 A & D BTz 9.
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< R >
« 1ppmDIEX<FEICT LY, JRIFETER, T ik X OKBEES ML 2.
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EfawEE (M)

[N SRR fil AR - B i
In vitro ZRIRIE B R VIHa(S9+,—) 5.6
f#RE D4(S9+,—) 6
ik Gt RS HAERER | B R U L oRERS +
I e T s IEH N DA X —JififiE (S9—) » +
1R I 9 R B IR XAIF T AR 2.5.0,D
TA 100, TA 1535(S9+) +
TA 100, TA 1535(S9—) -, 2+

FAXIF T AHE9+,—) ».0.D
TA 1537, TA 1538, TA 98

Yo P S 3R VT9F % A = — A~ In A 4 — R e
)
Invivo | fHESHESERRER |vavva vz 9 N

vayYg T b

vayyaunxT D

PR B SE AR Swiss ¥ 7 A 0
Wister 7 v ~ ©
C57BL/6 <~ 7 A 2.5).6)
F vk 2,5),6)

PUASEREN N 7 v MR 2

B6C3F1~ 7 A F il »
B6C3F1~ U A& ffiffific 9.0.7
7 v MR o +

+ o+ |+ +

/INERRIR B6C3F1~ 7 A 567
WisterZ » ~ ©

~ TR 6 +
<A D

G B FE SRS 5 ERVAVAE Ry At i) 4

fitik e 8,55 R AZ R < 2B R 5.0.7

fE D —FR@ MR, I ERT. ATELL L HFE AR,

A FED

RAIZL &
< A>
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* Kunming7 /v &/~ 207 v—7" (s, i LOMEEA) 120,2.9, 19, 189 mg/m3DiR
FEorzun 7Ly (99.8 % pure)x 7 » AR (1 H 48, 1EMH7-0 6 HEF v/ N—N
TREWAIXEFE L. BERIREBICK > 2 EETERE L, TSI 8 » A Hokkb v IIZ/E#%
L72. 0mg/m3fEiE 77 UL, 2.9 mg/m3FEiX 111 VT, 19 mg/m3#EiE 106 P&, 189 mg/m3ftid 132
VCFH~7=. 6 » A B CTHRAONCHEE (Qung tumour) MBIz SN/, MiliE (lung adenomas)
FARIT, 0 mg/m3ET 1/77 (1.3 %), 2.9 mg/m3FET 9/111 (8.1 %), 19 mg/m3#E T 10/106
(9.4 %), 189 mg/m3T 26/132 (19.7 %) TH Y, X< FERETITIRE B L CRAERIHEML
72, MOFRRIZTH TV euy 5.6,

6 W iin O MEMEB6C3F1~ 7 A2 0, 12.8, 32, 80 ppm (0, 46, 116, 290 mg/m3)DEE D7 nu 7 L
¥ (>99 % pure)x 2 FMICHV 2HFWNIZSTEE L. 2FFFE 50 IL3 > L.
rsan 7L rOESKIIBELE 66 CTRESYE, Fy o N—NORKEEIIFICE=4—1L,
TTHRPEMIN 0.5 %E AN E I Lz, 7sanr Loy ~v—lImHshinrol. <7
X T _RTELA L CRME L2, AFRIE, B~ A0 32 ppm & 80 ppmAE TIX T L72 (0 ppm
Bt 27/50 (54 %), 12.8 ppmif 27/50 (54 %), 32 ppm#E 14/50 (28 %), 80 ppm#t 13/50 (26 %)),
v ATIEZ e LU ERANZSE LT XTORETIE T Lz (0 ppm#t 35/50 (70 %),
12.8 ppm #¥ 16/50 (32 %), 32 ppm#¥ 1/50 (2 %), 80 ppmA¥ 3/50 (6 %)). KWATERIL, &
BOMEERICE Db D EZE 2 bND. REEINTMERE & $12 0 ppmPf & X< FEREL ODFEﬁT?;
e odo. i, MER, N—F—RB X O MO A) OEEHEIEL 0 ppmEEIZ R TIEL
BERECAHBICHIML, miE, I Moz, Bk HEoH), BE MEoa) & IFEE (o
) BEORP U LR (MEOR) Thr o7 L iE @ik v Es(R g, B8N L
7o (RE OXTIRREE L 1L BREOKETIX, IRICAY 237 Z— « ~URT 1 T ZADREGED T
HiL, TOZENHRADOKRHEIZEEL TWDE G LiLZRu.) 997,

<7 v k>

6 s DO MEMEFischer 344/NZ » KT 0, 12.8, 32, 80 ppm (0, 46, 116, 290 mg/m3) D EE T~ 1
n7 Ly (399 % pure)x 2FEMICH D 2R NESFEE L. @FFEhEN50LE LT
yun 7L rOEKITBLZE 65 CTRAESY, RETFITE=F—L, MHEEMD 0.5 %% iE
ZBNWEIIC LT, FronN—HOERIZZan LD A4 ~<v—3mBaniholz. v
MIFTTEBZRL M L. EFIE, M7 v o 32 ppmité 80 ppmiE THEIZIKT L
7= (0 ppm#f 13/50 (26 %), 12.8 ppmif 9/50 (18 %), 32 ppmif 5/50 (10 %), 80 ppmif 4/50
8 %)). M7 v~ hTiE, 0 ppm#t & X< FEREE ORNCEFROZEILL > 72(0 ppmiE 29/50
(58 %), 12.8 ppmit 28/50 (56 %), 32 ppmAf 26/50 (52 %), 80 ppmif 21/50 (42 %)). (KHE
WO EIBEHEM TH LN o7z, B, FURER, B, M (fEoh) olERE(RME, i)
BLOIR (M, BYEOAR) OEIE 0 ppmBEC R TIELS BRETHIM L 725 7,

5 W fin O MEEWistar 7 ~ M2 0, 10, 50 ppm (0, 36, 180 mg/m3)DIEED 7 mua 7 L 2% 24 /) H
W (1 B 6 F#], 1EMIC 5 H)A %&Ai< L7z, &fFZFnZh 100 lEFoH L=, 72
W, T v N —EIEO LRI , 10 ppm#BEDHE 87 T & jft 73 PEAFETS L7=. 50 ppm#t
TiE, BETHLIN—E Lf:ﬁin%@i&%@b%& Lz (ETEBEZ 10%, M TEBELZE5%).
50 ppmAEDAFFHIL 70-80 % TH Y, 0 ppmif & IFIEF CMETH-7=. D 0 ppmit 97 L,
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10 ppm#f 13 PE, 50 ppm#¥ 100 VT & HfED 0 ppmAf 99 VL, 10 ppm#E 24 L, 50 ppmi#F 100 Pt
IOV THLIR IR 2 8 270 o 721X < BREOFLIRIEE AR 1T 0 ppmBEIC LR THEITH
MU7= (p<0.05). Mo fRIEF A1 0 ppmET 3/99 (8 WX L, 50 ppmiET 7/100 (7 %),
BRHEMIE S B RITZ N 24/99 (24 %) & 36/100 (36 %), MRS AZEAERITENZEH 599 (5 %)
& 3/100 B %) Toh o7z, WTNHREM THEZREITALNRN-To. BOBEBIZHBNTIE, F
ADORFIXIZ->E D LAWY LR AL 0 ppmBET 3/100 (3 %), 50 ppm#AET 1/99 (1 %)
DEETH LN, RIRTHEMEEL L TH 2RO DEFEOHKITIZ-E D LahoTo. b
LBV TZEDEBNEREBERTHIE, FEORELEESAORERL 50 ppmit T
5/100 (5 %) & 720, 0 ppmEED 0/97 (0 %) & LB L CHEICHEM UL Z &7 % (p<0.05).
L IEE B LTl 0 ppmBE & 1 < BERE & ORI R AELRDOH BT HNR D5 T129.0,
<ONDBAHZ—>

6 s OMELESyrian golden/~A A #—{Z 0, 10, 50 ppm (0, 36, 180 mg/m3)D 7/ nr 7L
(99.6 % pure)z 18 7~ A (1 H 6 K§fil, 1WAMIC 5 HEDEHWAIT #4 Lz, BfEE
100 B2k Lz, HEOAEFHIT 0 ppmBET 88 %, 10 ppm#ET 92 %, 50 ppm#AET 93 %
THY, HOEFRILO0 ppmitT 63 %, 10 ppmitT 75 %, 50 ppm,FET 72 % ThH o7z, 7
g a 7L R B K DR ORAERONNLA DR o125,

ZOs

<T v h>
ﬁﬂ%wH@BMV?y%w@’ﬁmufuymm@&ym%%m&ﬁbk(%ﬁiﬁu~7
FA ). HAEFICR L TZer 7L & 120 # % T 50 mg/kg bwd & Tl [EIR Iu k3

ﬁbk.-%,méﬁk%_WEi:/km—wﬁ(ﬁ)—7i%wﬁm&5)&@ﬁ:%@
o lo. WA, VB IOEFHL 2 br— il OMICEIT R, B, HAEFED
7mufvy&5’;é@F@WMiAEh&#ot&@

- WMEEOBDIVS v M 2 [\, 117 HEICHZ>TZ nu 7 L% 50 mg/kg bwd & TR O
&5Lk.7HD7V/&5_ié%ﬂ PEILAED BN > T 6.

(2) b b~

T AR

cEREOZ o 7L o OREMIE< BRI I DR E LT, BE, S, O, ke, RIR,
PEIDIE, PPIRERRI, NadE, TE(bERsER, BUER, —RERRiE, RIS K OVAIREEZE S Wil
Sz 2.

s 7au Ly OERKBGFET HEABNICBO L, #5A L TGS 3~4 5 THREFLN
FAELE 2.

- EBRIIC 973 ppmDIRE T/ nu T Lk b MUXL BEIT 1256, REREBOWERE X
BT 156 0T, BAEEAZ L TV A LAI1T 104 f%%w%hﬁﬂt_ot%

cE LV ua 7L oI KEBIC R Y, IR, ERGR, EIR, PARARCR, KRR,
TR, AR X OV AR~ O RS STV D 2.

cun 7L ryIAATEIBNT, SREO/ a7 LW A LR, 2 @Eo—REER
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& L THESROE], i, FFiEd L OBIROEE, FE-CHRBEORAE, FFRNEERHE S 9.
+56~334 ppmDIRE T/ mr T Ll FNEKESND &, BLL 10 BITHEDOEDRES
M AT WIEANE Z 0, BRORmEREIT LV IERREOITXE (2~81 ppm) TH A Sl 2.

A IR M OV B
crun U ATETREZRIL, iV CTHEITHEOFERES & ERE 1L 25589 5. FrEE N
200 ppmDEE TIXKFEIND LAEHERTH Y, 80 ppmDIREDLGATMEIXH D08, TROAEN
D HIERDRK L1372 B2y (X< BEHIMA) 2.
s r7mn 7L OWANT B&E, HER, HRR, HOBEBIOCHREIZRD ZenmEshT
WA B,
-7 LREDRY v —ORE~DIEXSTEITLY, BFRCRENRESNTND 5.

v RN

s T VAR —RISICET T — 27 L.

T AR RS

YT TR r e T L ATEK B SN TEE T, AR KO TR B S T
EDWENRENTWD., ZO—J, zun 7L A BENT 533 AOFEHEICETD L H 7
BB IR NPT EORELH D 2.

v L rOEERRITIKEICRY, BUE, BEM, K, SR, SR, PR, OE
mE, Mode, HGRETE, &S, MOMeiE, R X OVEBEEZR S Ok b D Al
HEMER ®H 5 5.

BMERIC 7 ma T L AR B SN BE D 44% T, IE MR R IR BRI B LN B B LT,
ZOMIZ, FFRERRIR T A0 0 IFIER, hEtElfR, Ofiv A a7 ¢, fEREGROZE;, A,
B, A X ORI ROREE, M=) A7 7 —BiEEOK FARE ShTnd 5.
MEAENTZ 7 mr T L TN B SN EE DLW T, MR RS R S .
ZD D BAALNE, FEREEONGIS A & b7 O FRE, o 7@ XA EREEINE 2 & b 72 5 il
HMRBlEINT. — ANOHBFIIHEREORE IREL L b ) BN RRERE L BT 9.
- 7au L UICBEMITEL B I NT 563 4O BE X, 1X<BEINTWRWIHEIE & BRKRN
& D WVTE L TFRIRENEIA LN RN EOREL H D 5.6,

s 7 F L AEK BEINTTEEIL, P, KR KO B EMRR, ERERR, AT, B,
RIS, MR, R, BICHEREERDD EORENDH DI, 7aa 7L oiE B0
FE L OBFEUIE Sy Tide <, Bl L) 2B S F S E R LFEME~DIXSFEIZL->TH
BZD 5% 6.

crvmauT LA A=l 3 EINTI e T LU THOBBE B ER AL 0,

A AGE - RN

< RS THERE D E SR TR R E X 0.28~1.94 ppmDIEE D 7 v u 7 L U AZEMICIELS B S
NIZTBE TH LN o7, T O BE OZENRET HHERIE 3 HEM L7223, Zog8ILE
WA+ TARHATH S 20,

A Bt
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TV T DOIFETIE, 5 ppmlA FTOEE T/ na F L A BEEINTZHEHED Y S BRTY

mﬁﬁ@wmmagm%m

s au LU B SN EE OYARERE 2 TR b D058, R AR5 Th o 729,

°%¥L,7DB7V/7Ty72 X< BEINT

181 AxthR kb HEHE)

19~50 %, 1~20 “FJEMH, 1~4 mg/m3, 8 ADOLME (1~4 mg/m3Ef)

19~23 5%, 1~4 FJEH, 3~7 mg/m3, 20 ADZtE (3~7 mg/m3#f)

WCRMIM Y » RERO M ER IR EEZITo72 8 24, BEMBOES (01X, *IIREE

1.1940.06 (%), 1~4 mg/m3#t 2.5£0.49 (%) (p<0.05), 3~7 mg/m3#t 3.49+0.51 (%) (p<0.001)

ToH o725,

FEM A

« = A LR— K

RY 7vua7 L AZiE # LS @E s 80 IO m & RIEARELZAIC A L bz, 2

DIHF PIELE = MTTREIXSE LDy, DL M T X MIERHER LIZITo1 6

W, B =07l LA EOREIXSE LIENTHLNITR 5 TWHRNS,

« r—ALR— |

TNA=T OLEMEICET P TEOUERIT, BENACHNADOERENEL, &l

B0/ LU BRI BEINTWHERDO D, 18 ADOMINAEE & 21 NDO RGN ABEN

I BT D,

- 27— MR

TAUVDD2OOFA T LAY

@O 1931~1948 FFOMICEH STz 234 ADOBYEREERE 1957 02D, &5 WIEERMDIEL
T D 15 FMD, WV % 1974 £ TEMFHE L7, 20O, 39 AOEEANR
UL oz, EHELIET L (SMRIZT A U IO LERICKH LT 0.8 THY, ZORFEAEE
DIETRIZHTDHSMRIT 1.0 ThH-72. 39 ADHH 12 NINATHLE Lz (EDILEFR)
LEE SN DL CHIT 9.7). 5 AR WIRERONBATH D (HOETENLFHE S LD
FRIELKIE 0.5), D 9 H 3 NITBEMA A CTHSIT_—2F 7 F L7 I V20 - Tz,
b L&D 2 NITENg AT - 7257,

@ 1957 FITJEH STz 1576 AOBMAE(B % 1974 % THEBFHE L7z & 2 A(99 %iBHFAKL
), EOMIZ 193 AN L7z, [FEZEAE L L7-SMRIZ 0.7 TR % % L L7-SMR
13 0.99 ThHhoTz. 51 AMBAIZE VT L, [FEZEREL LZSMRIX 0.97 Tho7-. %
D HH 19 APHLER OB A (FE % FEHE L L72SMRIT 1.3) T, 2 A0S MREHR DD A([F
[E &AL L72SMRIZ 0.1 CTh o7z, THILERR DDA O SPBEITHI N TIE7210 8. 7D,

- 27— MR

sy L)) v — XA TV RART AHEARKMEO TS T, Z7ae 7L i2iE<

BRI ) DEEICEUR S AL 72 1258 ADOEEE % 198346 A 30 H £ CIEBMFHA L7 (96.4 %

B, 77 L liZ BENTZIEOHHMERD 16 ABPATEL 2D, 1973~

1975 FEOHIROFET- R L e L7-SMRIE 2.4 Tho7=. zunFLrx /) <v—DEESICE

TAEEBORNABE TIEISMRIZ 4.8 TH Y, EFICE M-, HL, ZOBEHRAE DR
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I TCIT RS, REL L TWABIIZEMOLOTHY, "M T AZH7H LTS
ATREMENN B 59,

- 27— MR

4569 NDOLMNEEE 2 ETe 5185 AOMLTHONERED > H, 1940~T6 FFOMIC V< &t
QM TOERAZ VIS D THIZEM SN TV AExtg & Lz ak— MIEERTONT.
1979~93 £ F T AKZBHFHE L. 131 AOREE Q.5 %ILBW ALK LZ. B
ERNCEENDIERBEANT I/ v Lo THY, G TEHETESBE SN LB 16N 5.
[ U S CHEEmIC 7 e 7L AE SN EERITTREOIEE, thoiEOMER
Zr7ea 7 L AlZKBEIN TV RNnEZ 2 bitd. 1970 414X, m%$i< BRI/ a7 L

L EEIF 20 mg/m3 T, 1950 FHNE THODOBEAITH LN B CHIE<EINA TV, £

TFATET— MIBIEKBEIN TV, MOREBITROB CAERLVLT LT E RIZ i<
BINTWe, TRV ULKRORTCELFMEL L2 X, SMRIX 1.03 T, D9 HBRAIZE
HSMRIZ 1.2 T, FFRAIX 2.4, AMIFIL 1.9 Thotz. AR Z vn 7L UE<ESN
TeREL X< & éhfnﬁwﬁ%mkfék JFRS A DRI Y 27 1% 4.2, Big2sAix 3.8, AL
L 1.1 Tholo., IFFRAIC K DIETRITEEA ZH > T2 Wi X OEEE < SR EIZ L
LT%<&ot.:@@Wi@@@%_%bfi%%nﬁ#ok.Hmhmﬁﬁ%%ﬁkwﬁ
/oo 725,
- 27— MR

saa 7Ly e =L 2GR MEICRBEIN D ATREO & D KE, BINE 2 T
12,430 ANZDOWT, MEgs R K O Z B Te 3 AN K D FE TR A GRA LT,

1. TR SR, AFE, MR B RERI e & Oy 2R — b OFEHE(LSE T I (SMR)IC
FlIHbnieinoi.

2. 4OD0TLHO 7 nu 7 L gkGRRE L OBIRN HFXT Y 27 23RO T2. 4 DO L0155
BRI 5.28, 0.16, 0.028, 0.149 ppm, F[H R FE#AZERE I 18.35, 0.084, 0.133, 1.01 ppm/4
ThY LY =)L O ZFERE T 1.54, 0.03 ppm., FFH] R EFIZE T 1.54, 0.094 ppm (Fi
2 ODTHDI)TH-T-. 2 OHOTHABRNTZ un 7L ZFBHM L 2 TOREEONALE
OB TR AREE ST LN -T2, 4 DO TS TIZWRME & £ TORED
DAEHDETRCRICETA LN o7, AEIO 4 SOTToOrsra Ly ke =
NOBRBRECEIETORBEONALEHDOELERCRICEFITALN RN E LTS

10) |

REBADOEERY X7 5
2=y U RTEDOFRN RN, RLOEEIZTX 220,

AR
TIARC : 2B (& MIX U THEBAMERH D00 LV WIE)
NTP 11th ‘R (AEMICE REBAMERD D Z ENBESNIWE)
ACGIH s ASEEAM
FE¥AAETE B 2B B (AT L TBZELLRBBAMERND D EEZONLIWE Rl
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DR +43 TR W)
EU Annex I : Carc. Cat. 2, R45 (B MZF L TEBEFLIENAMLERH B)
DFG MAK : Carc.Cat.2 (B MR LTEBPAMERD D EEZ NI WE)

(3) FFAIREDRE
ACGIH TLV-TWA : 10 ppm (36mg/m3) (1980) Skin notation
BEEE - ACGIH X Oettingen HOfEiwmdL V., 7o F LIS BEFH R T 5 E0NRE
HIZRIR S5 & LT, FFA IR (R INE 1) % 10ppm (BRERINEER 52 E)E LTnD.
AAPEREMAET S FFRRE ©  RRE
DFG MAK : RERRE , “H” fRERIICER

51 ik

Ep e E L et — FACSC) A AGER ICSC %7520 1 3 3 (1998 ) IPCS

Documentation of the Threshold Limit Values and BEIs(2007,CD ROM Version), ACGIH
(PRI OIS (2007 421) | PESRRTAEMERE 498 pl149-174

KA Y AR L2 (DFG), Occupational Toxicants Critical Data Evaluation for MAK Values and

Classification of Carcinogens Vol. 1~20

- W e

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 : ##hi)

9. 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
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