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X CHIZ

AL RO Y A7 FHIIZOWTIE, PRk 20 FEIZ =L MEGEY GR{b=a S0 R &
UMiEg = 5L MZR D, ) O Y 2 75217V, Z OFER 2B E 2 Fnk 21 4FREIZEE
AU RTFHMZAT T b DONAREETH D, —FH., AFERICEATHREZIAT, &F
239 R EORE DDA DOV TIX, Pk 21 FEEICHI Y 2 73217V, Rk
22 FEFELIREREM Y A7 Bl 24T 5 PE L > TWD, 2L MEAY (b= 30 b &
OWilE =2 L MZRS,) 2B 256D X 7 3HIEIL, Pk 21 FEFRwE L L,
SRR 22 AEFELIRRICE D E L DA TED [a, L N EOFO/LEY ] L L TCOIEMY A
7 FHMEFICEONREZ RS E L2 L LTND,

1 WL PR
(1) ALEWEOEAE

AFR v MegY GRk= 0 R ROWRRE =30 MIZIRS,)
(Cobalt compounds, limited to Cobalt chloride and Cobalt sulfate)

bR | oh= DAVIZ 3= PAVIZE
o=V CoCl, CoSOy4
B4 b= 0 b (1) fiifig =2 /X0 b (1)
TR 129. 84 155. 00
CAS F&&- 7646-79-9 10124-43-3
TR | T AEEIT SRR 9 G EmMmT REgE
BEERIES W 172 B (231 N R OFEO(LEY)

(2) WERALZRIPER
A= 30 miilig =2 231 bk

4% WEA, WIEMEOH R FEEE ~ O DR
B 3.4 g/cm’ 3.71 g/cm’
i g 1049°C
[y 735°C 735°C (43 fif)
HEE 5.33 kPa (770°C)
TR~ D Vit 53 g/100ml (20°C) 36.2 g/100ml (20°C)
T98)-/ 7K 0. 85
7rBefR%EL 1og Pow ’




2 AFVERHm ORISR

a9 MEEY) (b= 30 R EOWREE 2730 B) 2OV T, Ak 20 A2 12 0]
URAVFHMliZFEM L, BEE 2DV A7 PRI Z b, Wik 21 FEIZB W T
TR U R 7 B A S U 7=, A EMEREEIC oW TR, SRR 20 SR 280 B ROV D
b e UCRMIEESER S, £ 0% OERIVEICE W T, BT %
FELNTWRWD T, YA ENFHMLE A A EEFMmERE LTERAT I LT
% GBS 1 KON 2 20),

(1) BRI~ PEMER

2L MEEY Gtz 0 FEROWREE 2 L B) ITEIETEETHY 1ZE AL

SAE LRV, BRORE T 572 & LESAIcE, < BIRENEL 2556
FNRD B, o, KICHHEBE L T BT, KN - R~ ORI b B
VHETHD, 2B, YEWEBEIIRRIETH 228, KERIZITRBEMES L <13f
FEIRT a— LA AT 50T, HENLETH D,

(2) HEHEFTREEIEL—F LA BA, B

FiRokkiz, a0 MEEY (b0 B ROWEEE 230 B) EEER B A X
fEE) THDHD, BHROWEEOTREIC LW AT BB E 2D, £7-. YUY
BOBWRSLI A FNOWA, BREIESBEDLBREINDIEZATHOVEENRLETHD,

(3)  HEHF~=fHENL

OO HEBAM & MR 2B AR DD

AN DOWNTIX, TARC (EBRAAMFITHERE) Tl Hilg = L B R OVAE
PED L FHIE2B (B MK T RN AMENREEDN D) ICTXy STV 5, 2B,
GEa NV (RILY VT AT v ED/REERLS) ROZOLEMIC OV TIE2B
IR ESNTWDER, a0 b ERILE o T AT BT DOV TIE2A (NZX LT
BELLSENAMERSH D) IZXKZEINTWD,

NTPIZHBIT D~ 7 A& Wil = 30 s O AL BT L DR AFEBRIZ X
AUE, 0, 0.3, 1.0, 3.0 mg/m’ DKL=V N Z6KFH, B, 5H /I O5M4FT105
HEARANZSELIZE Z A, il JENEE (77 /) —~, Iy /) —<) B~
U ADOMEREILIZS. 0 mg/m DG BT, £72T v MTIEMRRE EE., R L
FEdsfu, MRS MRS MEE 1. 0F 72133, 0 mg/m’ DO 5B TR by,

ZOENTH, 2L K REOEEPNZOWTITEZE < OFEBR, EFAD
fThhTnbd,



6D &ML, a9 MEEY (k=390 h R ORI =3V B) idEe b
(R DD AN EEDINL D LTS D,

ek, ANV MBI REDOHEIZONWT, =Z—ARXREBRGETH Y . fEx OFIL
FEHE RS0 B B 2 R T2 SR T/NEETIZ R, DNA—AREH BT, Ik e i RS #a . 18
BFERR POERFEL L BB FEEREL R THREZ ORERH D, 1o TH
ASEPEIZ IR BME N 7o EHER S D,

@  FEHAMELIS DA FME
O ZMEEM:
Hifb =0 B R OWRER =10 MIZBIT WA, RREZEMED T — 213720,
&J@ N b e AFENE LG, =10mg/L (1Ff[ « 7 v )
A EEME LD, =6171~8610 (ng/kg bw) (T v k)
Az oL b R EENE ¢ LD, =80 (mg/kg bw) (=7 %)
: LD, =42. 4~418 (mg/kg bw) (T v I)
: LD,,=55~80 (mg/kg bw) (E/LE v b)
Wi = L b RO @ - LD, =123~584 (mg/kg bw) (=7 %)
: LD;,=418~768 (mg/kg bw) (7 v 1)
TR W, T rREAL IERE,
O BTGBt R« 72 L
O BRIZxd 2 HERBGME I M: - BT Z2un
O FJERAENE - Y R 7 LV — MRl 57 g 2 4%
O FERZRIEIENE - Y WA - K S S5
O b3 (A5 - FBAEBE/ BRAMEITRS) 5V
W = Bli~DRE (2, MEMEM%R, XEGRRE. MEERTE) %
O A5ENE : HV (U X)

(4) FPRRESE

ACGIH CKREPEEMEFMEESE) 1. 1994 4F, UL ks L OME(LADIEL &
FRAUE (TLV-TWA) & LC0.02mg/m* (Co & LT) ZRE L7, £7-. HAPEXEMA
FRIZBWTIE, 2290 B X OERBEEM ORI L LT 0.05mg/m’ (Co &L
T) ZHELTWD,

O ACGIH TLV-TWA : 0.02mg/m* (Co& L T) (19944F)

O HARPEZMAETFSS 0. 05mg/m* (Cok LT) (19924F)

(5) wHE



Y 27 FHIZ BV T, BIEO R VBB AMEREDO NN, 2=y FU R7
DIFHRD 72 < —REFHIfE 22 L & STz, 55 U A 7 3HZ W TH 2hEa BT 5
ZkET5,

Fo. ZREHIEIZ OW TR, g1 Y R 7 FHIIZ VT, ACGTH  CREIFEFEMTA
HHFERE) OTLV-TWAZ SE120. 02mg/m* 28 L7238, Z O% OIFHRIEIZ B
T, FleeFBRREOREEIIRINTELT, Z0fEE “RGHMEE S L CTERAT
HZEIEEE B s D,

O —WiHmfE :  FHEfEZ L

O TWREHMIE : 0.02mg/m’ (Cok LT)

3 I EERH O R
(1) 2RI B\

FRE 20 FEIZRT D 20 Mea (b= 0 B RO = 30 MRS, OfF
ENX BAEERE L. AFF 42 TGO, 5T MR W TR S, 1EEMEEY
BEBOEFHL 504 N BEN) Tholo, £, IGWE OB EOSFHIA 3, 340
Fo (GEN) Thote,

(T < TWHEIEHENRERES L, AEMISBERREOH T a0 MuEY (K
fe=a UL b RO =L b)) Z2REE L, ERO > TWLHELED O b, 1B
NENDIESBE LA DBEWEHE SN FELLZRE LTz, HEFELITBNT
(T, MEEERBOMES I FAEZITI & &b, AT BNESF LI LT,

X< BEBEBREOHR, IXEREWERLE LT, 2290 MEEY GREfk=3v b
KOWifE = v ) 2okt & LT il 2 fd&E 4 2 TR TO 2L Meg ok
MEE, a2V MEEWEEDL A XD AT A Y FFRETOMEE, a2V a5
A OWFEEVEESE P HER SV,

Fro. PRk 21 BT W TIBINERM U723 < B ERBHRA T, i ilEiclkun
Tasr MeaWz it & U TR 21ERER B SN, ThbDEEDOHE
X O®EY TH D,

a0 MeaY (=0 b RO =230 ) ORGE « Bl AEE O

O  @v Mesy b= 30 B R ORER =30 ) Z2 50k & U7 b il in oo i

‘ NN PN ‘ ‘ HECEL & DS ‘ ",
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O a)MEEWEGTe A v RiRE -T2 A v FEE

~ e vkt B
e ‘ A RIS ‘ ){ﬂ‘/‘j;{ﬁl%;;?

O =9v MERAM OB

O =2 MeaWa kit s LTHIHA

\ﬁ%%g%@%\ \ N \

f%”%%

(2) 1T BFEREFARE RO

i<a§§%ﬁ§;ﬂﬁ“(i FEGITR L, HE - B OIRBLUZ O W TR E ) i 21T
W EDORER, R<ENEWE THEINTEEEIZOWT, AN BRES 2 EE
Lf:o

TENE < BEHIERRIL, THBE OFED L DIES BT A RT7 A ) 1IZHES
=3 8H#F"ﬁﬂ]ﬂ$¥i@%f£ (8 IRffH] TWA) ZBET D & & b, HEIFEZ AWK
EOHEE 2TV, FIED FRKAE & SREHEEE O N TN RE VT 2R AELE LT,
TOBEITUTOLEEY,

O BHIESHTE  GEHIZOWTIERIG 4 25 0R)

- AE NI BAE - FHEANC R 7 2 ke L THitE
- VESEBREEIE - WAEANC R v 7 2 B L CTHlisE

« ARy MUIE  WEANCR v 7 28 L CHiligE

C TR R E

@ WERER

Wk 20 FEE DT BBERRRHEICB WL, 2290 MeaaibdE L, SUTE Y #
STWD 7T HFEY (561 FHEHITEBE /UL ORI W) 1IZxF L. FFEDIEE
IZHEFT 5 21 NOFHBHEICKHT AEMANLLSBEREZITH & & HIT, 13 BAEES
IZBWTEEBRIRENE RIS < AJIEZITV, 12 HAIZHOWT ARy MUEZE
Sk L7,

NI < BRERES (8 KefE] TWA) D RfEIX, ZWRFHlfEZ K& < B[RS 0. 396
mg/m’ THTZZ &b, FFM U A7 FMICBIT LI, AL, ZORKEITERE =S
VN OEREEICB T 2ETHY . 290 MeaY (k=90 b R OWiREE =28
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JL ) IZERD &, 8 HERE TWA O f KAEI 0. 0974 mg/m’* & 72 5,

INZEZIT T, PR 2L R R W TIE, BIfRER L o - hob &, X<
MEWE TREIND 7T HELZHESGIEM L, /EEICEET 5 29 AOFEE I
KT HMEMNES BT EITO & & BT, 8 BALMEEGICH W CTEEEREEN T R
HAOAMEZITV, 15 HRIZBW T ARy MUEZFE L7z,

2RI OIX < BEEHEAAE 1T D 50 ADfE AT < ERIE OGS, 8 REfE TWA DK
fEIX 0. 396mg/m’ & 7o 70, FTo, REEWRT — & 2 HWEEEE 90% CTXFHEE L7
IR SAE (E15%) 1% 0.0707mg/m* (B AR L7 fEIC W T, BBt
RIEHSA L TWND Z & ERER) Lotz

O WET—XDEKfE :  0.396mg/m*

(B3%) 27 —ZOKXHHEE LARSE : 0.0707mg/m’

(3) IES DRV ERE DR

ZNHDEED D B = UL b RO D b IS 44 RS 5 1 FEY
(CBW T, HHEME OITEESIC IO T UGEHIE 2 K & < L[E15 0. 396mg/m” i (8
HE TWA) DT < BEASHERR ST, HREAERESF O ABIE TIL, 1. 368mg/n’ DRk
AR STV,

U E OB DEO VT IRL, WP D v 7 AR, YKL, 7T
L H =TT 5 b 0T, i A FRRTER COMT S8, RO T A v S =T
WHEST DB, a L FEAREOBMUAZIES B LTS EEZBND,

{ERES IR 5 | BT B A R B SN T D, £ IEK @R RIAER
BIERICHERT BB MEICOVTIE, PiLA~A7 BEASh TR,

—J. 200 MEAEWEEEE LTl A 2 8E T 5 FEICk W TR, 7 Layr
DRk = /8L N Z SRR RN T B EEICB VT, 0. 0974mg/m’ & W 9 @V E < @
BTz, ZOEESOARITE TIL0.8342 mg/m’ &\ 9 e KA TR S LTV
%o VEEGATIZIZAWESMT T R REEE A RE SN TR D, RiEE L LTHE
WETH CA~SAZ BMERA STV,

Fo, a0 MEEHEETe A v FHRTA v X217 I EEITB VL CIE, 8 R TWA
DIEKAET 0. 0428 mg/m* DIX BT AL, IKFHIEZ LAl > 72, HKEZFS
PR LTZFHEL TIIAR Y ME, ABRE & b ZIREHIE % 8 2 2 IR E 2SR S iz,
A FEEICBWTIE, Ay FHAOMEE2 SV FOEA, 7/ — FALEORE,
AvFEE, AvFRERULOY T v THEERITO D Th D, TEESTIC
X B BIAME T R TR EE E SRR E STV, MR AR R EH s T
W2 o T,

INHLOEEZB U THEWEDOH AL I A NE2WMAIS BT L BENLRH S &
EZHN5,
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(1)

U A7 FHl O FEHE

FBIRAE & OBIR (TWAShOD /3 Afi . TWAShOD e K AH)

a0 MeaY (k=0 b RO =230 ) Z28GE L - B0 45 5 J5{7 o fE
NI TEHE (8 K FIE < BFIREE (TWASh) ) DS RIZ OV T, HIE 2 %k L
7250 A, 8 N (16%) 7> “WREHifE (0. 02mg/m’) Z X 7o, E AT < BWIRE D
KT, ZREHIE A K& < EFES 0.39%6mg/m* THY U A7 BR@EmnEBzx bhd,

Fo, FANXSBEUERT —ZIZOWTEREE 90% (B 5%) CTXEH#EE L E
RIBSFAEIC O\ T, BEEZR2 S 0.0707Tmg/m3 & 720 . R 0. 02mg/m3 %
EEI->TERY, YZHEEREN I, OEERICB T 5RBEOIEEICE VT R
FHEEZ B2 D2 EmWE BERRAETDH IV A7 EEWEE LD,

BB FKBEOBWMEEDOT T, A v FERIZBIT 5290 MEBEYOR~DFEA
TERITIRAERR TH D5 b DD, iR L LT O/ C/ERERFR 23 Rl 72
LIS AP 2 ORI bIRE FY ET k BT AN SN T & A
Sk RS TR < B DS A E 5 MR b 5,

—J5, fiklft & U CORHICBIT BIEERIC OV TR, FRRICHEZHE S oo, #A

BOELS BRIV EEZ LN, a0V ERY—F (BEA U7 —4) Ok
WEZEIZOWTIE, ZRIHIEEZ K& < FTRI-TEY . BB W2 DIX O H]
REMEIT IRV & & 2 Eﬂéo

a9v MeE (b= 300 b R ORREE =230 B) AZOWTIE, B, FHRER O

TEMERTER SN TR Y | MRHRER, REFREOREENUHALZZ BN,
(2) HEME (FEEOELS)
REATAE & o PR 5= (%)
X 4y (WE k. (%)) X[EHEE LRRIE | )
2 KfE | 2WAE | &k TWA (=181 5%) i L
it LLF S 2R (mg/m3)
(mg/m3)
DRI 8 42 50 0.396 23.3 2
(16) (84) (100)
ol =PV 2R N i) 4 2 6 0.396 2
JREEN D A RE | (67) (33) (100)
a9V MG 0 2 2 0.0009 U
il (0) (100 (100)




il 5745 oD H 1 [Tk 1 8 9 0.0974 32
(11) (89) (100)

A v X DIEZE 3 8 11 0.0428 2L
@27 (73) (100)

fibftt & L C OFI 0 6 6 0.0035 R
(0) (100) (100)

AL b ERY— 0 16 16 0.00004 L

~ DO EH N (0) (1000 | (100)

5 IF< EERN DM

a0 MeEY (b= RO =0 B) 13 BER ORISR R TR 5
LEZLI, AEMEORE - B RIS ONWT, HEBEOMm CAZRAT D
BENWRHDZEBNREREND,

ELFTY A7 D@l BED S b a,-90 MuEY (b= b RO =2 /3
IV R) 2RO OMEETIE, BEROBRAERENFAE L LD, EETRICIE T
HDUAZEEZBND,

FRETER IOV TR, BRI O B 2 — ACHFERE O U A ~DIE < FBoMEE TR
WO RT EHERIEN D,

U bmno, a2v Mgt (k=30 b RO =SV B) 1IZOWT, [Z<ED
RUVMERICOWTIE, BEREFEVIEEEOEANZE S NLIXE TH S,

X 4 HE ARG R HIEOHH - R U 2 7K E D 58
GBI R el  EE TR | UEWEDE 2 — 2080 | FEEEMEISE, ek R
JFREID D A4 fls | dhE CAIEL & BoER%%E5E
a2 Meao | FE BRIGR TiThoi 2 45 | 7k
BdiE | fih S o i BEOBHLARLI A MTIE
JFR, A v (N <#&

v MEA W O E K
e TR X (=)

6 fimm (£ )

ESBEER O OFER, VA7 DEWERELE LT, &R0 b RS O
BaflE ¥, 29r MeaOMBAHI ORGSR & L TOMEH, A v FEED R




é%w‘:o

FAEEDITLS BV~ VT, ZRGHIE 0. 02mg/m” 2 RESHEAHHOTHY, *
7’:\ %@%ﬁﬂﬁbfc&lé\ W BEETRICGHE T AME EZE 2 b, Y%k
HETRICOWTI, EEREERSIEEE OGS ANNLIE LS5,

Fiz, a0 MeaY GEfba v b ROWEEE =L B) IZOWTIRE, RS

DREAEMERFER SN TR Y JEREFN LA EOMRFHIE L Tk, B #VEEICE
T o REROEFEMZHE THETT 2 0LER D D,

AL MEEYUER{ED/ILFRU TREED /L MRS, )

mg/m?as Co
07000 | | BAEEIEER |
0.6000
BIE{ED 20 F191@ o
0.5000 %’:.If;"j" REFLF 118 | SErdb g1 mIAYIN
FABFRATWA = 00003 mg/m? i
BEFFIT WA =00002 mghn®
0.4000 | N [ I
4
0.3000
BEFFEATWA -
0.2000 IEEETS
0.1000 ZREF{hE= 002 mg/mPas Co l H_‘
0.0000 — i — — L — — . _—— [ 1 .—_._ ! | EEEE
[ [ = - [ [ = [ = [ [ w =1 [20] o =y (1) [2+] -
(= L] w =1 & (i) oy o (o] — <
BEAF<ERIERER. opm Ry RIERER . ppm TERIRBRIERR (ARIELEML) . ppm
. g | iy |SEETW o4 wy | o BxE | #t | T | BX
ik ES 35 B2 <><i1g3' quz:)ﬁ-' ﬁixa?g [(ESE (->:<§ Eixaglg (=31 <><!5g'>' RERE 3§><31)hIE
a/NLMEE Y (B1Ea/ LR R UEREE D/ LM R D)
1LIEKEREERERIEYEORE 1 2| 00011 0.0004 |  0.0009 ol- 1| 00105 |- 0.0409
2 RF| OB ERBELTOER 4 9| 00002 | 00002| 00974 8| 00076 | 00423 4| 00393 00779 08342
6. REIE R (LBH8E%E B RELI R (AvF) 3 11| 00038 | 00018 0.0428 8| 00329 0.1769 7| 00086 | 00180 | 0.0800
3fRE. AmmFELTOER 3 6| 00001 | 000004 00035 6| 00071 00242 2| 00005| 00001 | 00015
1220 (/LN ERD— O EIRLY) 2 16| 0.00001 | 0.00001 | 0.00004 2| 0.0004| 0.0007 4| 00004 | 0.0000| 0.0004
aNLMEEH (£Ea/3LE)
2 RF DR BRBELTOER 1 6| 00710 | 00476 0.396 3[ 00241 0.0560 3| 03403 | 04812 13680
it 14 50[ 0.0003 | 0.0002 0.396 27| 00163| o0.1769 21| 0.0596 1.3680

K L0 EETRRBEOMER U OREEITHEFORETE CRIERM < RR) ICLUAMTHARLZINEIIZIOEEZAVTRAELTMIRU T 4K TRELE RO ARIREE
RSN HHH, ARBEZEHOEFT—ELALY,

1A E D&M T E

X2 : 8B TWAD 4 fo] F ) {iE

X3 EAFEAE TE8HMTWADRKIE, ThUNTREIMENRKEERT

X4 SR RMERZFERREEL CARELEQEMERIET ORAFHERRMEELL. TOEMTHY

X5 BRI EORMTYERRBEEL, TDOFY

T FTFEBHAERR (290 Muat (b= 90 S RO =3V R))

10




B 1

HENERETnE

WE4 « a NV RERORFO/LEY

HEROEE ;oM O R

7 Akt Bk
oy R=PAVIZN <17 A Z v b AvAES ENLEY b
A, LC50 T—H7L 10 mg/L 1h T—HL T—HRL
o, LD50 . .
w F—xL 6171~8610 F—xnlL | F—xAL
(mg/kg bw)
& Fz . LD50 F—H2n L F—HrL F—HIxL F—HI2L
k=0 b ~ A Z v b VAVRES FEJLEY B
W A, LC50 F—H7xL F—H7xL F—H7xL F—HxL
. LD50 .
# 80 42.4~418 F—Hp L 55~80
(mg/kg bw)
Wz, LD50 F—HpL F—H27L F—H27L T—H7xL
fififig = N1 ~ A Tk AR EILE Y b
WA, LC50 F—H27L F—H27L F—H7L T—H7xL
. LD50 . .
# 123~584 418~768 F—RL F—HRL
(mg/kg bw)
R . LD50 F—H7xL F—H7xL F—H7xL F—HxL
TR R

VT A= T N BRI b2 0 R RN #E (106 mg/m3, 3 K F 72
X 6HEHE) L& 2 A, 3N BRETIE 24 R ANIZ 14 PCrf 1 P23, £ 7~ 6 IR
IESBHETIZ2IENLE Lz, TORTIXELS T\ LIZm(b 2L hORETS T Tl
ESBEE LR LI EEZ D, b UL MIERRR IR T 09 <. WAZESL)
(Al RN S AUl O#R A~ L B1 T3 D Z & V4B L 7= (Wehner 1972) (ACGIH, CICAD)

4)-1, 19 |

A RITRPENE
X

BORERIBEVEE R - W7 L

ARIZ %3 2 B AR « Flr T & 220

AL : BRICK T 2 RNENEDO ML, A4 Ty FIFETY (X —) 2%z Liza
A MEL 8B & FERER~O BT AW AEDO R T, a0 MEKE IV —T (%
SRR 0.0156120.0117 mg/m3) TRIER A3 2 2 BN ZVMEIZH D . F72
RS, MElZRIEZ A UM E A S HEE DN AEICE ol LORERHLDHTH S
(Nemery 1992) (CICAD) 19, %t~ THRIZKI 32 EEZRBEEMREIET PHErc X720
L7,

BERERAENE - &0

FRAL
2V R ORERIEEIZ L <SR T0 D, 2290 FOIESHEICL YD 7 LAY —H
e Rz G R A I S 30, R B AV M — A I TH HBEICL B




bd, CAFEZELWMEINTWS, =7V EBIEEZE L, = v VDR

FOSITBEE R E, 3790 MK D REEEFEIIETOEYE (BFEa VL b

SV MEZRE) THELDBDLEEDILS TARCS6) 91,

FIoRy T T A NMNIRLATOND D, Ny F T A MGHEETa L MIKENIHL

DIRBNIENTHY, ZOZ ENa/ UL hLarVL MEDT UL — Rl Rz &%

DOFFEMNT 2 REEIZ L TV D, a/790 hAORSZHEIL, = v 7 VIZBRIZEEL T

LI R < 3R b (Enders B, 1988), 72 = v 7 /W & Tl W N E

70 ARRITIEAE L T DM 30 FBED R HL T 5 (Geier 1988)

(MAK23) 13),

Ny FTARNTEAAIZ 1%L L 2T Y AR L THWD, Ny F T

A R TT LR =S50 b5 BIEREX 0.01~0.1% GRfk=VL ) L

I TV 5 (Rystedt 1979, Wahberg 1973) (MAK23) 19, L7 LBAE 2R % 29

BEOFILHEEZN TS, BEICEERRD SN TS 94 0BE Cixtifba

RKIEIRIZ X > Tl MR R B 5 XE Z Sh, ZO%EOREITRED

F 4T a b EDLIN0.001% (HFEba L b)) THRAICH X Z &7z (Allenby

1989) (MAK10) 18

Bt a v MRS T 2 BEDOEIAIL 567 A 1.1%H 50 T 1,141 AF 2.3% & D

T =521 & 51 Nielsen 1992, Sch 2001), LV %54 %< L6 5%~20% & JA

WL U Th D ERHE STV A (MAK23) 19,

BuehleriX 1965 42 Hartley € /L€ v b % iV /- £ = —F —7 A | (Buehler test) %

To72. 0.2%7 7 7 a B L R B U RV U KSR IZ IR LT 50%3 k=

sV N 1ENC 3K, 1M Z &1 6 [BIgE AL Lo, ZORE =V MEAIC

L2 BERITVZ RO SN0 T2y, & ORABE R KRB & TRV Gt

B 5 PCH 2 izt L, 10 PCH 9 J0) L EE# LT\ 5, ZD%E < OFEEIZL Y

JEAEMEDSTRR DTS, & TEIEERECTH 5 & s ST A (MAK23) 19,

BALB/c~ 7 A % H\ /=local lymph node assay (LLNA) Ci, 5%Hifk =31 k

(DMSOEfR) D 3 [E1¥E A THEMES S FED Hiv, 1 [BIOIHRTIESNTZAE Lo Tz,

F7-CBA/Ca~ 7 A(Z 0.5%, 1%, 1.5%{t. =231 F(DMSOAfR) 2 & Li-& 25, 3

GOV L EREETE A LA UTo A IRERAEIEIEER® D e o 7o CRITREES(SDIX %

NEN 3.2,3.7,2.8) (MAK23) 13, ZD#Z% < OFFEFIZL VBN

N, ETRIEMGETHD EHE STV 5D,

LTATarVL b b=y IR XEEERRO 6D Z L IFEET &2 & T
HD,

1% a0 b (F 7 0 g % 5188, 4 BFEAA L CEE S 7-Hartley

E/LEw b (BPE, M) % V> 7-open epicutaneous test (OET) Tl 2%HilE =

v (77 0 ATER) O A8 RFEIPEE A TR ST, Milt= v 7V TIEIES

7=FNEy b THEL I L FA~DFERENGED Hiv7-(Cavelier 1989), Lo L7

=TS DOBEEMITZ L & DR H 5 (MAK23) 13),

F7-. EiEOEnders (1988)35 X ('Geier (1988) (MAK23) WO EICH D L Hic, =
2 7 ZBRIZIEIE L TV D B WM 290 h~OEZEPHEER <R LD Z &
=y TMEETITRWREY B ARIEEL TS MEIch 2290 MEERRD b T
WAHZ LR EE N THORENEEDEND LTINS,

FER AN © B0

FRHL
U T BT A R RS S L FIREIZ 2 L DRI RS E T h A, <D
a0V MEEWTHE S, BA Y =1 M UCAIIELSE L HBETZT T




7l AV MEZR ED HliEe ) a0 MR ~DIX<HETHLAEL D LOTEHLH
% (IARCS86) -1,

BT AT VI — A REGESIETEIK 1,600 AOFBHE D H 6 9 41T SIER 2
BB, 1 AIFMEER L O—BEFEV )OI T 28122 L7=(Coates 1973), Zh
LV LIENC 290 MR TS G < 120 A O558E O 5 B 7 450350 BIER 2 5F 2 72
EOWENRDH D (Key 1961), LA LEDEZOEBHNIITOIL TN (MAK23) 19
W BIENERFE D a9V FEBHDH 0 | X< BEE IR ME T UK ARAER
ERBICER 27205, IR B LA =0 MREE & OFERITRED v o7z, 194
HDOFATEY B LIZOWTHmHAEEZIT o7& 2 A, *HREE (IRIREIXE
102 4B L OIS HTEE 59 4) 1T L. EiREIXS BO 92 4 ICE G & O T
BLUOFEV1 DR T30 bivic, £ ERMERIS LOROFRAR S SR EIE < @B
TEMEEICBE L, BBRETOVEIE BEIIFE &, KBREECE, 5k
EIE<ETENEN 04, 1.6,10.2 g3V F/m3TH - 7=(Nemery 1992) (MAK23)
13)

EEy MR L N TRIZEBIEL, 2%l L b7 vy L% 6 K
SH, 2HEMWAIESFELIZEZA (¥ 2.4 mg= L Mm3) . KB il Pesi
(BALF) 12 4 P ERCAFHE FLER OB B 1) 237880 H 7= (Camner 1993), LL Z O
WEPDIT VL FOKGE~OEMEERZ /R T2 Z LIXTE RV LS T
% (MAK23) 19,

T RERGS R
PECESE - 84
e m T
1FE DS AEIT R
<)

2L OWANIE BT K D~ 8 (P, MEMEMR, XGRS, itk 25

mE) 1T FTELHRESN TN D, FEEMERICENTH a7V~ (BE= /0 B,

WAk = v b gL ) OWNE S 8 TS, DIEfEE, [E~DRE,

HR~DFEE 2 LTI~ DB PR Z S ESN TN 5D,

© 1979 FE~1983 FFITNT T, AV =—FT DR M —31 F LB TE A
RAEMTONZ, 32900 MK BREITBREIC L > THRRVITLA LN 0.1 mg
a9 Mm3E Y bR o T2y e, BT, MHEICHEE T 57 @E ISR bIX<KE LY
SOLDE o o, BEEERE S 2 DL FICERT 5 0 (DI BIRE 0.06 mg= /3L b
/3D 785\ BHZENME D RS PE SR 8 B 317z (Alexandersson, 1979-1), (2) FE#)1E<
BV 0.06 mg = /3L Mm3D G 8 XA REME OB A FF 2 72, R E KO
o)L MEEE S a0 b OSEE < B E I IEOME A 2D 7~ (Alexandersson,
1979-2), (3) =/ KE<# (0.06 mg=2 /L h/m3) Z[AGEEL T, 4 38 M
HED G FifE L 7= (Alexandersson, 1979-3). (4) {E=NAFHIICHE 5 55E (N
L MEL BERE 0.06 mg= /3L hms) ([LEXKOREDBD L, FEEE
CITHRR LB X D, ZOROFET 4\ ENOEEN S & DERBEFEITERD
Hi7e < 72 o 7= (Alexandersson, 1980&1983) (ACGIH) -1,
AL M= MUE T TV T 42 £ D FBE IOV CIEZIT> 72, Z
D TH1E 1982 HEITPASH S 7228, AT 1983 4E 5 1985 4RI/ T TiTHhiLT-, 4
ATk U TR EZ T 7c & 2 A, EAIRMEREMEMA 2380, ElomRED X
T AT =34 BRI ST, 16 L ITHXEG O 2 3 L OMRE L H 2 3780
Too R TH 70 7P ThTED, M UAEDZESRH 230 MREEIX
0.14~0.16 mg=2/3)L /m3CTdh - 7= (OSHAIZ L A HIEN 1981 424741, 0.05 mg
a9L hm3E LTV D NEE HIXEHEMEICEMZ R > T\ %) (Auchincloss 1992)
(ACGIH) 91,

i H ACGIH ) B DO1FE# TdH 5 A3, Auchincloss (1992) D5 TlE 0.14~0.16 mg =
73V Mm3TOSHARIZED 0.05 mg= /YL Mm3z &Rl L TnWb Z &, £7=
Alexandersson (197912 & 2 #4 (0.06 mg= /3L Mm3) TlXHAEMBEMEN RSN T
WYY, Z Z TLLFOCICAD Dt % FATEH L~ v &R ed 5,




[NemerylX~LX—2H D XA T RIFETE 25212, 194 A\OXATEL R
TR L N10 AKX A T E 2 FFEBIEEFRTEE L. 59 AKX A TEL RTHAND
TESEPT O < 7@ (FRRFE) 1IToWnW T, 2290 NI & Mg~ D202 B L Tl
HHEE (T, XA TEY RIFET~D 20 MELEIX. 2,90 k25 Teh )
LRAETDHEZFT /L MIEIVET D, ZEXFOV 7 icida v R Sz
INH T AT ATEENT, bTMIo&REE2RD T, Rl EED a2/ UL NEE S
PRI 2 A, RP L MREE 2K a0 MREEICHBEZZBO, 72 3 EfEo
BRI EI N 2> ba—b-yb CEHRE 0.0004+=0.0006 mg/m3) . KL
~UL CEHIREE 0.0053+0.0032 mg/m3) . 35 X L~ CEEJIREE 0.0151+£0.0117
mg/m3), & LU BTV — T THEMERIEIR 2 5 2 A BN ZVEIANC S D | EZIRSC
B OMEICRIEZAE U, ELE D HIE DA EICE T, TR & DREIR A 773 57 8)
%ﬁiﬁi< ZL oYL N —T THRB I N — IR T ER LW en, AEE
(P<0.05)I1T78D B o Tz, MiFEREIZSZ IIE&FEVC), —B&EFEVL), K KHHE
?\?ﬁg(MMEF) SRR e K ILE;(PEFR)TJM L. firiivd @ LV BE TR L~ T
SHBEREB L ORIREE L LI L CHEIZIR T LT 2, 1X< FBEIZHER]TOE W) >
TS, ED R BYEL Y %Hﬁ%éﬂ FZDZ LM %75 & tcof:o RBE LR

< BRECTOMMKSREDIR FIZRD biehno Tz, BEFIEICE L TUTETORTHEETH
ST, DLEDOFERM SR < BRED YT 212 #NOAEC (0.0053 mg/m3) & L Tk
& L7-(Nemery 1992) (CICAD) 19, |

bt R TSN 7ZNOAEL =5.3x 103 mg/m3 (=230 k& L) (CICAD) 19

AEFNEREL UF=1 (ffz= 1. LOAEL 76 OZ#: 1)
NOAEL/UF = 5.3 x 103 mg/m3

SHEEERE 8 B ~DMIE : e HET — 4% Th D HIEARE, )
Il L~b= 5.3 x 103 X mg/m3

A AGH - A
=

b MR DAL X OSEEFEEITRED b2 & O#ENH 5 (Smith 1981),
F-HERHCHIE A & LT b a v N ERA Uizt & 5 F i 72 i A VISR R
B2 ZARIEERD BN o T2 L STV % (Raybin 1961) (NTPtrda71), # 2 CTULF
DB FEIRAE R Gl L~V A FHR T 5,

B6C3F1 ~ 7 A THiiEg = /N L s LT 2 W AL < 8 (0.3, 1, 3,10,30 mg/m3 : =
A% 0.11, 0.38, 1.14, 3.80, 11.38 mg=1/3/L M/m3IZAHY, 6 [, H. 5 H i, 13
M) Licd 24, 30 mg/m3iT < @& CTrE~ U ATKE RN, M~ 7 2R IZ5AE E HIH M o
MR bz, M HEBOK FIE 3 mg/m3E 2z Eoa L M &2 X<EgE L
v ATRO LIV KEE COFMEIIIT> T2 . 30 mg/m3i < #& TERER 1D

., FHEEER IO E FAEEOK T8 S 1172 Bucher 1990) (NTP, CICAD) 17
19)OJ

~ 7 A THLNZNOAEL=3.8x 101 mg/m3 (=3~ & LTC) (NTP, CICAD)

RHeFEMERRE UF=50 (fiiz= 10, LOAEL 75 0% 1, BRI 5)
NOAEL/UF = 7.6 x 103 mg/m3

J7 BN 8 e~ IE : KR (8/6). 5718 H %4(5/5) CTHlIE,

FEA L~ b= 8.8 x 101X 1/50 / (8/6 X 5/5) = 5.7 X 103 mg/m3

7 B nEtE
(R %
air)

BIRENE  HY
RAL
FAIF 7 AE (YU THE) TAL00 Bz 7oz — L ARER T, ATES9 X »




7 ADF T30 6T HEE 2L KR D2 BIFEHENTE O iz, 723 TA9S
FRF J UTA1535 BECIEAE RIFMEDHERR S 72 /- 72(NTP, 1998) 17,

AREEME = )L NI LRI S U TR R B X3 Lo T3, dilidk e ta
AR HA(SCE) 2 BN S, & 7= i/ MO A e iRt 2 O3 7R3 b ER S
(MAK23) 13

LA 2 =2 TR 2 -0 F OBIGFHBERERO b, U T LA
A — KL TR iR K OVNETE RO A U, ~ 0 ARERHE SRR T I as A#n
IR T ps3 DRBIFED AL, WELKFEAE T TIEDNAD —ARGEIErCH 5 5272
DNASHINZ o AU 7 BAEUTZM, 8 RaX 22T 4% 77 ) VU AHIRDOE
BITERO B2 oT=, B U NER (HMERHIRE) i3m0 & & 238
U723, /NSRS B R B, (Yt g 3 L O R B A F5HE) OFF TR
LIV o Tz, A7)0 A A K DR AEFEITIA S I STV NA, an
VB OMERRA A (F TR L VUL BRIl #ih) & ER
UMIfaRERE I B % KT T AREMER B 2 5T\ b, £7- 290 FA3DNAEHE %1
L Z LR, R KEE LA AR U IR R E M 2 A LDNARE A 52 5 =
&b —o0rHEM: & i D (Report on Carcinogens 11th,2004), % Ofh, IARC vol
86 (2006) ©-1, MAK Value Documentations vol. 23 (2005) 19| &#E 7 T THEEL L T
WEINTWD,

A A~ AL =2 v b (k=0 R E LT 0, 4.96, 9.92 19.8 mg/kg bw)
O HiEIRE M 5 CF R R B B KR R e AR BE OWBENRD b
(Palit 1991) (CICAD) 19,

HEANBAZ — |2 b3 )L R B JERENE G L2 & 2 A, BRAIIEIC BEUR, RFCE
R EHR LI & OWMENH D (Farah 1983), Z O I35 EH 400 mgk =
73V MMkgbw CaEMEEIZIEWZ & FBREZRBHAGINZ & EfHEICHWE
HRE D H T D 2 &2 BB OEENMENZ LW(MAK23) 13),

BALB/c~ 7 A~DHifb =30~ (Hifb=30 k& L0, 6.19, 12.4, 22.3 mg/kg
bw) DOHEEFENEEGIC LV | 5% 30 FEFILANIC S YetE R BRI/ IME TR O 1Y
%58 7-(Suzuki 1993), F344 7 v b CTIIEiE = 3L & (0, 3, 6 mg/kg bw) DJE
PENH G LD . 5% 2 B L0010 BRI, BlE, 3 ZOWICDNAKE IO
{ERIFEE D L ~UL3 EH L7 (Kasprzak 1994) (CICAD) 19,

EEREN) & O B B E R BR TR AR < B TORFHIIT L (CICAD) 19,

IV NORAOBIOBKIZISEICEL D NOBGFEHEICET WS ITEN L5
#H X TV 5 (CICAD) 19,

L2y, 1999 4EIZLL FOMEN 2 SN TV 5, [Oesch5(1999) 13t MMIBIT 5 =
VM X DB R EWRE LT D, SEEEET SRR a0 MRE
>4 g/m3) TE)< HBE 78 ADHH 11 AD U L RERE W T 21T -7 & 2 A,
DNA— ARSI O¥ 1T L ODNAR LIRS OBEERERD Bl S e, —J Cde
Boeck 5(2000)i% = /L MEL B 1E (24 A 5 215 g2V N glRFI7 LT F=
V) BXOEE SN CAE ESEE (29 A ;19.9ga/V N gRF 7 LTI =
V) DU NERTII/NETE AL O, DNAGIKT, DNARLIIREE L0 HRd-
TEELTWD, RBRMEMDRT a0 MREIX 1.7gav b gk 7 L
7 F = Tdh->7= (MAK Value Documentations, 2005) |, 7272 L. ZOWE TIE
FEAMBEMERE LR,

NV, Ta b =v b, BROEA~OREE S BNAE Uz 26 A0 BHEHEE
(2, ARG AR T o 7 EOEEIN (BT K 5) 23D b7 (Gennart
1993) (CICAD) 19,

IV, B RITA BRO~OREIT ENAE Uz 718 N FH @ 57 H




F*ml‘ﬂszNA AU OFENHER STz, IE< BRE T2 L b (ERTRE

FiPA, 0~10 pg/m3), & K 7 A (Z2XHEHIPA, 0.05~138 ug/m3), & LT (%2
[P REEDE, 0~125 ug/m3) TH Y| 22 AOFEEL BEE L OLEFERTH D,
J 2 oRT AUy 7 FBSHT OFE R, DNASHYIKT & =30 (P<0.001; r=0. 401)%;
OB B2 7 A(P<0.001; r=0.37D RIS AH B ZRMBNED S22, #h & OFBIITRE
S b 7= (Hengstler 2003) (CICAD) 19)

X R

Vs

FENANEORTE . & M 2B AMEREDILD,
a2V R ERALS VT AT U AREIZOWTIE TAIZH L TBELLSEBBAMERD D |
RAL - TARC IIFER AL 2B IR, a0 b ERILS T AT B2 o0 TR
AL TV,
Cobalt and cobalt compounds, Cobalt metal without tungsten carbide, Cobalt
sulfate and other soluble cobalt(Il )salts) : [ AIZkI3 2 RN AL BEDILD |
Cobalt metal with tungsten carbide : [ NIk L TEZ L BEBAMEND S )

FEDOA M : BMEZ L
BIL : 290 hB L OZOHIZHOWT, =— A ZRBREMETH Y . F7-FEx ORI
Fa <o B AR 2 W72 SR C/AMES RS, DNA —AREEUIWT, Gk i, B2
W EOERFME L OBEFEEEEZ R TRE ORERH D, € TRMEN RV E
EZ D,
BE 72 L 0856 ORIl

2=y b U ZZ7IZB L, US EPAIRIS Cancer Unit Risk Values (2/9/09 f:2) 2045 &
OMAir Quality Guidelines for Europe, Second Edition (WHO) CHZE & 1T o 7223, 2
IV MZBAT 2 5E# IR B e o 72 (Tcobalt” THRER), & 7= California EPA OEHHA
Cancer Potency List (2/9/09 Hi2) 203 & O'First Priority Substances List Assessment
Report (Canada EPA) T % [RIERIZIR R 21T o 72 Acobalt D IFHITFLEL TV ieh o
7=

BIMEN D 5 ERE LTZEAOFHE (5)

Gl Vb, RV MR, 290 MEEDOW AN XD RBANMEER T —
ST HLE S CIIAFAE L 72 W 2 D (TARC, 2006), fiilig =30 kO AT B X DR B A
F—AEHEL L TGHIMEZHEHT %, 0, 0.3, 1.0, 3.0 mg/m3DHiEE = /3L kT 6 B
S HL 5 H/HOEMET 105 MM AR TE L& 2 A, Mkl K[E & S (77 /) —
<. Wy ) —=) NBEC3F1 ~ 7 A CHEMEIIZ 3.0 mg/m3D 58T, £7/-F344/N7
v N TN, R SRS, R B AS A, TR AR ) ST 1.0 £721% 3.0
mg/m3DF 5 THED 51 7=(NTP; TR-471, 1998), 7t > CNOAEL% 0.3 mg/m3& L C
HET D,

TitB T8 5N 7-NOAEL=0.3 mg/m3 (NTP; TR-471, 1998) 10

AHeFEMEARS UF=100 (FE#= 10, N AOEZM: 10, NOAEL 1)
NOAEL/UF = 3X 103 mg/m3

T IE - EfE 8 e~ Al IE : Rfi](8/6), F7M8) H % (5/5), 45/75 - CTHIE (6 e D
5 H/ WXL FEDD),

A L= 0.3X 1/100 / (8/6 X 5/5) X 1/(45/75) = 3.7X 103 mg/m3 --- BEAH




W

it

ACGIH

TLV-TWA : 0.02 mg/m3 (8.2 x 103 ppm), as Co (/3L b LKA ) (2006) 91,
RN [Skin) CEAEME TSEN| R E 721X TLV-STEL % #9572 D +43 72
T—HIFATTE TR,

FRAL

&RV 0Ty MEPENEEIC X D 2arEEEIZLD s T 10-200 mg/kg bw & &
ENTWD, 8B IV, BBRBYX VT AT XU T AT =31 RO 5%
WikZa 1ml GE:50mg) 7 v MIKERKLGLIZEZA, ®EZ VT AT UV BRLUH
VI AT R =N, RTIHAEETRO DR T-oicxt L, & oL MRS
HFFILINIZIEL LT,

IHIZTy b, A=ATUNLRE— UHF ELEY b TURZEEITVLE
MU AZ 6K, H, 4 AMWAIX BELUER, Bk, SHMEEER, L, Mieko
FIER KO L7 &, 2 TOEBMREICB W TRBRO SR FRD BT, &E =L K
¥ CADIE BIREDSAHALIMETH 5,

INAA K —IZ 100 mg/m3DFE b 230 & 3 £k 6 K], HIZ< @B LR, 4 H
PINIZFET: LT, 1B MEIX<E T, 2 =7 4120.1 £7213 1.0 mg/m3D 4 g =2 /N0 Mg
Kz 6 R, H, 50 /T3 »r AMWAIX FE LR, &Nz 77407
Z DR T AR B AV, DERK TR O ENGHETRE ORCD S B S iz, E 7o Mila i@ 81
FIEEL TR, a7 —7 0, Wik, o sIcER]T5EE 2605,
ZNHDOMMOZENIX 0.1 mgs g /L M/m3 TR Lz,

A TIX 0.1 mg/m3LL FO4E =2 3L M KO = L MEAOIXL BERIZ X
D ESCIOZEABIE SN, a0 b - EnELE THIZHR T i 2L ME< &

(0.1 mg/m3LLF) THgEDRIEY A7 N5 ETholo bt OWMERHDH, AVxz—T
DFBIEA 4 TH Tl 0.06 mg/m3LL T D 23910 MEL B X0 —@H0 LB LR
bz,

INoOREERE X, 290 FEBLOERE = L EOTLV-TWA% 0.02 mg/m3 (8.2
x 108 ppm) & &5 L TW5, R CEIEEEZ B — 31 RO A TEY ROEAME L LT
AN N ERWDBE A S T AT =3 RTBIC#EAT 208, WAEEICEDS
EEBEZ DN DMEWRL - ~DIX BHRIFFICELTWDH EEZ BND,

TLV-TWA : 0.1 mg/m3 (4.1 x 102 ppm), as Co (2L B Rz Z/LAR=/1) (2001) 92,
PRRZ WM TSkin| CEAFEME TSEN| MR E 72 IITLV-STELA #1157 272 D+43 727
—ZIFAFTE TR,
FRAL

7 v hORBEWRANIZ BEMEICBITHLCs (3047) 1% 165 mg/m3 (67.65 ppm) & &
NTW5b, a2 he Ra bR =L OEIEER CORKRBIT IR = L= 7o
YA TVARZNVERERER T, IR 2R OEE (5 ol i, Miekoml) 2
BOOND, LNLILR= L=y 7LD 12 DFMETHDH, 225 TIEa L ke R
7 7 VIR =)L D A AARBED & [ IAROR T~ DR 2R RN AE U D72, MR it T —
I/ HNTNRY, 1ZEAEDGEE, WA BITER = L MEEWITHT 550
ThHY, FFEICELTHAS R bR LTI EBEa L D LD TH S,
VR =v a0 KOTLV-TWAIZ =20 R & LT 0.1 mgm3z#EET 5, ZOfEIZEY
SOl R D[R E 7p O BRI, RINT < EBIC L DB EICH L THERY
A FREL 72D,

A APEER A
0.05mg/m3 (2.05 x 102 ppm), as Co (=/3L b L O LAY) (2006)




FRAL

PEERA A FAIREFRE0992) Tl UL hB LWL MEAW (Cok LT ; CAS No.
7440-48-4) OFFRPEE % 0.05 mg/m3E EH TN D, -EHB L LT, FHa L ME
< #% 0.06 mg/m372\  LZ L, ECTRGED R AR AZENRO Hivd Z Linb a1
MZOWTOHFREEA 0.06 mg/m3s L TIREL TV 58




A E T E

WEA : a2V B ROEDILEW

1. {bFWEORERF®H »
4 o a0 E RO OLEY
all £

b % X HEWETHHTDRFETE R0,

5 & [ s

CAS &% : Al 1S

S R EERAT AR 9 (B EZ BT REEEME 172 5

2. WP
(1) BRI LR

1) -1~1) -5

B 2

7 J 7o N =3 N IS A N
LR D A=YV N I -7 = VAV 7 N I =¥ (h= DA V1 VN "7 3= DAV I N
() v-2 (m) v-3 1) -4 1) -5
CAS %= 7440-48-4 1307-96-6 1308-04-9 7646-79-9 10124-43-3
oy 58.93 (Jfl+H) 74.93 165.86 129.84 155.00
P45 i) HfkmoiEih | B-IROORE | BE G, Wintk | M~ okl
R — IR 4 Dy
MoREOBR |k | Mk DEYE. 5
B glem? 8.9 5.7~6.7 5.2 3.4 3.71
1B 5 C 2870 1049
KZJE kPa(®C) 5.33 (770C)
L= C 1493 1935 895 (/fif) 735 735 (4yfiE)
KA~ DYfENE . . .
I 720 WRF 72 WRIF 72 2
¢/100ml (20°C) S NWIAN w7 wiT 7 53 36
TI8 )=l K 45 AR
% log Pow 0.85

(2) BRI L ARfaRbEo 16« fifg= S v kD -5

7RSS
A BRARME AL
G ISR B L
T

AR, KKERICHREE S L IIAER Y 2 — 20 A 4 5,

LRt - 135 CETMET 2 &L, AERT 2— 2 A VBN ZEL D,
B EEDARRE THRA) RBRALA & UG L, KRB OfERE b2 67,

3. ERE-EAREHE R 2

=31 |k

A FERE 1 2005 4F @ 470,875kg., i =379,669kg(Bl. )
WA 12,772kg (. ¥

& BEMERPRE, RRERSH. RAE L E. filil

BUEZEHR - (EAXE RN




R A=AV

EPER  TEHR7e L
AN HEA L
A& iR RIR, PR 0B Al A v, ftoRE . REFEIKS, 30 ADOWEH

flyEses - BB LS. BAMbBFREESE, WEIRG T2, Vb L2 WP A gERT
fiifig = 3L |

AEPEE: 2005 4F 4000 b (HE7E)
AR : fHEWAe L
& a0 MEOFE, FEM., A vRH, XA b A RO PRl OEE, il

G - BVEAREAL S, BAR LS ERE, AMEEES T3, b T3 B bEmrsenT

4. fEEERZ
(1) EBREMWIT 5 3

7 Ak
Bt
A R= VAV ~ A 7w b AUaES FLE Y B
A, LC50 T2 10 mg/L 1h T—HL T—HL
&0, LD50 R R .
F—Hp L 6171~8610 F—HL F—HRL
(mg/kg bw)
2. LD50 F—H2L F—HL F—HxL — 2L
Wbz 0 <~ A Z v b ARES FEJLE Y B
W A. LC50 FT—H7xL T—X7L T—X7L T—47L
. LD50 .
80 42.4~418 F—Hrp L 55~80
(mg/kg bw)
& F. LD50 F—H27L F—HpL F—HpL F—HI2L
iR 2 3L ~ A Z v b A= FELE Y B
WA, LC50 F—H7L F—H7L FT—H7L — X7l
#r. LD50 N .
123~584 418~768 T—HX7xL T—HF7aL
(mg/kg bw)
. LD50 — XL — XL — AL — AL
TR R 2
[ INEEE

T o d—)LT N AR —]
) L7z& A, 3RRNE < B CIE 24 BFRRILLNIC

VCMNFET LTz, ZORTIRIEK E LR 2L N O E:

B2 B, b= MR IS TR <
T 5 Z &V L7z (Wehner 1972) (ACGIH, CICAD).

B b= 30 2 ANE< #E (106 mg/m3,
14 PErf 1 PEZS,

4)-1, 19)

3R E721% 6 IF
F7- 6 RERIE< BRETIX 2
T IXKBEEE LR LI

W AN B IR L il TN E AUl DA%~ & AT



Sprague-Dawley Zw MZasrv M RO=7 Y0 (10 mg/l) # 1 RHBAIZ<KE L TH
FETEITERD B39, LD50 fEi3>10 mg/L & L TV 5 (Union Mineiere Bruxelles) IUCLID
7440) 102,

7w MIKEE L= L % 83043 F'ﬁfﬂl <& L7 LCso fEIE 165 mg/m3 T - 7= (Palmes
1959), KEg{t =SV b OEHIZ I VRO L5 EREW TOFRMEFTRIL. WL R=r=>r L
BLORZ VR =R < ﬁ'é?ki LERARG LB L TR Y | MiKES, i 5 olfn, i,
L E Vo e RERDBEENEC T D, L LaEREIII VA= =y FLORPEGETH D
(Stokinger 1981) (ACGIH) (CICAD) 9-2.19,

8 A 425 RERIR G-/ Z DA DR
N e e

Z v b (HEBIOHE) ~o=90 hORNIE &I X 5 LD50 fEIX#HET 8,610 mg/kg bw, M
T 6,170 mg/kg bw & DL 3% % (Union Mineiere Bruxelles)o F727 v b~DORIIELFEIZ
£ % LD50 fE13>7,000 mg/kg bw & O#iiE723% 5(OMG Kokkola Chemicals) (IUCLID 7440)
11)-2,

Stokinger and Wagner (% 20 mg/kg bw Dbz F & RICR OG5 Z £12 L 0 JRImER
WEEAZSIEREITZEa2WmE LTS (B b~OBRIMEKSK) (ACGIH) 91,

7 v MTBT 5 a0 MEAEGRO LD50 fEiT#& 5 Lz 230 O PR (7 vk v k|
[ A=PAVIZE NIV 3= DAVIZ NV [ DAY NN = PAVI P N 7117 3= A VI 7l N 151/ 3= PAVIZH NN
Hife = NL R) THEZRV | 150 mg/kg bw~500 mg/kg bw & OFEbk B3 H 5 (Z DRE 2 E /KR
9% & 1.5 mmol/kg bw~3.0 mmol/kg bw & 725), @) CTRD L HAMERITEEIRE, T
#il, & L TRRIK T Th o7 (Speijers 1982) TARC 52) 92,

RTECS (2, &fE2/0 MEAHORAEEIZ &5 LD50 [EOL#EAH 5, HHih= UL Mok
7% LD50H : 7 v b (80 mg/kgbw ; wMET —# ML), 7 v b (418 mg/kg bw ; JRIE I X
OSRERIRD 2L, HifL) ., ~7 & (80 mg/kg bw ; #lET — X L), £/LE v b (80 mg/kg bw ;
BT L), B2V MZEBIT 5 LDS0E : 7 v & (424 mg/kgbw ; Ex., HE ED)
JUE, T, RERD . BREEIEIKT). 7 v b (424 mg/kg bw ; JRAIE I K OSRERIKDZ AL,
i) . ~7 2 (584 mg/kg bw ; ITEMMHNCER T DIRX, KE#EI LORIERE~DRLE), &
JB =3V MZEITH LD50 fE : 7~ b (6,171 mg/kg bw ; {TEMIHNER 5 IRA, & L O
FEAERIME A~ D) 12123,

a9V M aERAERE LI5S, 20O LDso EIZHEE Lz a v F bRl X ORE L8
ML L > THRRD U 4 A% —F v h& SD 7 v KTl LDso fEA 42.4 mg = 73/L kg bw (M
fb=z L & LT) ~317Tmg =2/3b hkgbw (REE=/VL K& LTCT) Th-o7=(FDRL 1984),
U4 AE—F v MBI A0 B O LDsofE23 418 mg =231 R kg bw & D4 (Speijers
1982), REtE=a v hThH D NER{b=2 30 S SD 7 v MMZEIT 5 LDso fEA 3,672 mg =2/3/L
kkg bw & O#HENH H(FDRL 1984), £7-AA A~ ATl LDso fE7 89.3 mg =2/3)L kg
bw (Hifb= 3L b & LT)~123 mg =23V h kg bw (Ffifig =3 k & L) T - 7=(Singh 1991)
(CICAD) 19,

HEIPEN 2 5-

&JF v NO T o MEENESIC X D 2RI LDso T 100-200 mg/kg bw & #Hifs X T

V% (Fredrick 1946) (ACGIH) 971, F & Mz a3 b & JEIENHE S L 7= LD50 fEiX 100~200




mg/kg bw & O®ENH D (AR5 1EAH) (Union Mineiere Bruxelles) (IUCLID 7440) 112,

RTECS (2, %=L MEEH ORI G L % LD50 ORLHE A H 5, k=1 M
BITFHLD50ME : 7> b (17.4 mgkgbw ; BT — 2 ML), v~V & (80 mg/kg bw ; T —
ZHEL), fifg=/NL MZHI1T 5 LD50ME : 7> b (31.6 mg/kg bw ; TEMMHNIZE K3 2 IR
s LOEHERIE~ D) . ~ 7 A (126 mg/kg bw ; 1TEMIHNICE N D IR, LB LT
FVERE~D L), &R0 MZEIH5H LD50fi : 7 v~ ~ (100 mg/kg bw ; FHEMRILIE S 5
VN EFRRPLGE) 121, 2.3,

RENREG-

Ty R (—FE6IL) [Z&Fa VN, BRY VT AT BT AT U= RERENE
5 (% 5%k %E 1ml GE:50mg)) Lzt Z A, &BRA LV ITATUBIOZ VT AT o H—
A R TIFEFETRO DN 072D L, AF =0 MM GEIIEIF LN T Lz, #
RGO | EIE R M/KIE A U Tl 0 280/ M 23389 b7z (Harding 1950), (ACGIH) -1,

BHNESG

U AR —F b ([ L OME) iR 2L b & BERE L7234 o LD5O il 768 mg/kg bw
& DWENH HTUCLID 10124) 101,

w RN S

v

RTECS (2, &=V MEAOFIRNE G2 L % LD50 ED RN H 5, Hib=a L M
B1F5 LD50E: 7~ b (4.3 mg/kg bw) ., ~ 7 A (23.3 mg/kg bw), Fitfg = /3L MZE1F 5 LD50
f: 7> b (182 mgkg bw), ¥V A (27.1 mgkg bw), [MhOHAE L FTEEIHICERKT S
IR, R L ORIERE~OFE) N LN EifE STV 5 121,2.3)

I K OV R
FLHCE L

AR

PR EYE

Buehler 1% 1965 42 Hartley €L E v & V2B 2 —F —7 A h(Buehler test)Z17-7=,
02%7 b7 7B EL N R VIR R RIS AR L2 50%M k= v &2, 1 [l 3
R, 1M Z &I 6 BIESRAT Lz, ZORE /UL NEAIC L 5 BFRRITIAE IO b
Mo TN, F DOFSAEBFE D RHRENY) & L TEvy GRS 5 JLrf 2 PLizxf L, 10 PEH 9 B) &
FEH LTS, ZD#%ZE < OMFEEIZ LV IEIEEDNTIR Do R TEIEELMETH 5 &
ST 5 (MAK23) 19,

1% b= v b (F 7 U A2 # 5 Bl 4 \EEAm L CEE Sz Hartley £/0E >
k(5 L, ) % FHV 7= open epicutaneous test (OET) Tid, 2% = v 7 /v (T / U NZIESE)
D 48 FEEIPESA CTHE SN, Bilt= v 7V TCEIES ATy P THEEa L hesd
FHRPFRD S L7z (Cavelier 1989), L L7 A —T7 b OFBMEZZ L EOREHNIH 5
(MAK23) 13,

TuA s NT Vany MEGERE AW HER G T P a8 PR T, MBIV 10 B
E/LE Y PETUTHEL 2V RO RISRFRO bz, Z OB TIE 0.35%H b =L M %
0.4 ml #:5- L, 2 @RI 1%L =230 MR T 5 %17 - 72 (Allenby 1989) (MAK10) 18,



BALB/c ¥ 7 A % i\ 7= local lymph node assay (LLNA) Ti%, 5%k =L h(DMSO #%f#)
D 3 [BIEARCTHMESISDFRO HAL, 1 BIOBTIISTAE ChoTz, 7z CBA/Ca ¥ 7 AT
0.5%, 1%, 1.5%¥ k. =2 /3L M(DMSO i) 2 A Lz & 2 A 35D Y L/ ERIEAE A 8152 L7273,
IREERAFIEITRED Diehr o 7o IR EDIZZENEh 3.2, 3.7, 2.8) (MAK23) 19,

b= v b (DMSO I2iEfig) #~T A, 7y b, BLOENAEY M3 HEBMIZSELE
& Z %, local lymph node assay (LLNA) CHIFHHFE DO HIMAZRD ST, KR IT~ 7 % (10.8,
27, 54.1 mg =23V hkgbw,/ H), 7 v bk (9.6,19.2 mg =/ kg bw,/ H), B8LOE/LE
v (14.7mg =23V MMkgbw,/H) Th - 7=(Ikarashi 1992) (CICAD) 19,

IR B EE

FAEY PRIV N TREBIEL, To®REMa v =Ty vhk 6 LB, 2
B ANIESTE LI L 25 (FE 2.4 mg =730 bm3) . & LMY (BALF) H 24 h BRSO 4T
HEFEER OBIME R 235588 & 172 (Camner 1993), L L Z O HIT =230 h OFGE~DEAE
ERZH#HEHT 5 Z i3 T Rn L S TV 5 (MAK23) 19,

T ERGENE (T - AR, BB RENE, BB AMEIIERL)
L INESE

Ty b, AT UNLRE— X ELEY b, vURIZEREIL MG TAERAR
<#& (6WFfH, B, 4 AM) L7z, B, Mk, BT, MRROiEs LU L
ETOHPREIZB O TRBRORIENRD HiLlz, LoxLE&E=a UL My CADOIEL BIREICET
% ML (ACGIH) 91,

=T HERE N MR RER AL T (0.1 £721F 1.0 mg/m3, 6 R, H, 5H  #HT3
y AR L CHEBEEREZIT 72, 2 =7 X FEFPAC ORI BRERIC L e MMOHE
UL EREB CTh D, ETHNTEERE a7V MRIT 50% 0ol (SZHER) . 50%23pMH (N5
i) THY ., KTV A X1£0.4~3.6 pym THoT=, TORER, BN Rilia 7T 4T AD
TR B AL, LEXTILLENHETRE OB DN BIEE Sz, Fo MR I EE LT
B, ag—r v wbEHE, SHEERRORICERT S EBZ26NDE, D OMiOZEIX
0.1 mg &)@ = /3L Fm3 TR 5 7= (Kerfoot 1975) (ACGIH) 91,

INAAZ =20 b (10 mg/m3, 7R H, 5 H ) Z/EJEICHIZ > TR &
L7 A, MEIEZFRD, FoMiln R E X ORRRE SRR LR EREZ#ZE L
(Wehner 1977), X128t =220 k2 AIE < # (0.4 mg/m3 F£ 721 2.0 mg/m3, 6 B, H .
5H/, 14~16 HfH) L7c& A, I Rt ofsEivEEesE, IR L4k Lz iila~ 2
07y —YORFERE. T L THREMERIENE U7-(Johannson 1987) (IARC 52) 82,

Ty FBIO- U RZHgEa L FERAECE (19 mg/m3 B LT 1.9 mg/m3, 16 Hf#) L
LA REX PRI a—V A FIE, I LITIFMIRO R 7 71— A8 L O EZE 8
22X 7-(Bucher 1990), CFY 7 v MEZH L2 L h 205 (50mg/kg bw : 12.4 mg =
2L Mkgbw IZFEY . SHEM]) L. RERHZ 10% =¥ / — B L 5%WHE 2 & ek x5 2 7= &
Z A, PO R E S X OV R HEL & 0 5 Z5E O O M R A R 23 58 8 B AL 7z (Morvai
1993) (NTPtr471, CICAD) 1719, 5 » NI 2 3L MMk 7 (—%£& 20 nm) Z W AL < #& (2.72
mg/m3 % 5 K, H2DHW\E 2.12mg/ms3 % 5 Fkflll H T4 HM) L& Z A, FTRuE EEOIRE
PERER « $HFH, ~ 2 v 7y —UkEE, [RNE bRl MR, % U< IR iike bR i



ER 572 (Kyono 1992) (CICAD) 19),

U b= 0 B (0.5 mg =230 Mm3, 6 B H 5H/L)%L4¢HW%A“
SFEL=E 2 A, 1A ERaofE s K OMEERELZ S ERILTEY, 12K
F ok~ E %380 72 (Johansson 1992) NTPtr471, CICAD) 17. 19,

F344/N 7 v B X UVB6C3F1 ~ 7 X ZHilg =2V R LAKFi# (0.3, 1, 3, 10,30 mg/m3 : Z il
6i011038114380]138mgﬂ/VVFMﬁ\$Eé 6, A, 5 A7) % 13 HERA
E<FELIzEZ A, Ty b, 7 A2 0.3 mg/m? (0.11 mg =L hm3) LU EOFE THREEED
(Fx b IS MEO BV | IL&M%% W72, Z DK NOAEC [Z:R T 72\, F344/N
7/bfi1mwwuimi< 2 CMEERERIC B MERIE N AE U, SR < EIC L 0 Sule, Mesa,
il EE R EEZR O, B6C3F1 ~ 7 A X 3 mg/m3 LL EDIE < §8 TRIEIZEMERIEN RO B,
Ty hEFRRICEN LY b EmREIE S TEIC LV S, WEEE, M HEE R EN4A U, 30 mg/ms3

DI FETIE B6C3F1 ~ U AUZHER U > HiDIER IS L ONGERZEE M~ & 2 T OREJE IR
OEEMPBFRD v, £72T7 v b &~ U A THIHHMBRERNER MY 2 8122 L 72 (Bucher 1990) (NTP,
CICAD) 17, 19)

EFENEY MIZ VT AT A=A F=&Ba L M LAEZRNISE (31 OIRIEH, kL
F#% 0.5~2 um, 250~300 x 108K+ S2{E7 4 — ) % 20 HREATV, 5 HEEZICE HIZ 10~15
AEOWANIZL#E (80x 106K+ SYET 4 — ) &ATo70, X< BETHWTH UAREORL
B (108K /S¥ET 4 — F) b EERME/M) ~OEMIIRAGETH T, X T AT U I—
NA R=&Jg a0 M U AZIEEERRE S B, BAEy MISEPHIC K SEMEME THLE L
oo AEfFLEEEAEY FEOENELS TED 181 ABB LV 585 ARSI Lz 2 A, fifilc
WL L 728 CARE DR bivTc, BLEDKERMN G eld =70 ISR LTyl ‘{;%
WRHY, X T AT I — A RERKITHZ L Taryr hO@EERHEm I D & fiE LT
% (Delahant 1955) (ACGIH) -1,

R Oeh R DO E
Bos

7w Mo b= vk (05 BE V2.5 mgkg bw,/H, 60 #) %7 » AMKRO#EE L L
Z A, ARIMERHEZIE F KX OV MLERKEHE D] 2338 6 B 7= (Krasovskii 1971), 7 » Mk GR#E4
A 12 b= 50 ks (10 mg =230 Rkgbw,/ H, 5[0],#) % 150 HERE ARG L= 2 A,
MEFORMEE, ~~ b7 Uy Mi, BLONTZ 0 B BEOHIMNNERD bz, Z O
a7z O~E T o v U REICEIIRD e ho o2 L b, B—ORIMEREZIEN A U
W5 Z &z 4 (Murdock 1959) (NTPtr471) 17,

7 v Mg LV N EETe Rl (Bl =30 k& LT 26~30.2 mg/kg bw,/ H) &5\
b=z v s EETfok =90 R E LT 26~30.2 mgkgbw) % 8l G 272424, 30 L
H 26 TCO T v MOLIRE & O MBS L OV HERE 233D 5 1172 (Grice 1969, Domingo
1984), 7 v MIhiE= L M &G R (Filfg= v~ & LT 8.4 mgkg bw,/ H) % 24 JH[H
272 ZA, DIMTHBEL TWOHIREHR (o W A—N"—=FFH A FT 4 AL¥—F
(Mn-SOD), a7 @EF hr/a—ACAFV X —E, NADHF r 7 n—AL C U X I X—F, F
Fra—ACAFVH—E) BIRI har R T ATP EAEOHERIK TR D 5172 (Clyne
2001) (CICAD) 19,

NG

X



EE Y ML VL N ERENESE (50mg, 1B, 3#HM) L. 1,4,8, 12 » AtkE

TEE LIz, Z O R & 150 mg Ol L MR XV RFEMEDORE XRIEEZ RO T3,
TAEUNICERIZEE Lz, ZO/RERND, B2 L MIREX~OFEEN D L &5
L TV 5 (Scheper 1955) (ACGIH) 91,

ELEY MIEE L MR 2 KEN AT (5,25 £721X50mg) L& 2 A, 25 BLWY
50 mg O H[A|H& 5 CTHillC BMERIENTE O biLic, Z O 5 mg ORI TIIRIEILR D HiR
MoTon, THEMRICHOS mgHkG Lzt A [PHET) EC L, ZHUET LV —UG
kabolBbnd, &R VL ML b EEREFIIAEEIE IR Tho72n, [F
TNMEZ S &R LEEE LD b, Zhid&BRa VL BAREXICRB L TR Lz b
% % 55 (Schepers 1955) (ACGIH) 91,

ENEY MIH T AT U= REERa L ORI Z2KEWNATH (1001 £ 31 D
IRAEL, 150 mg) L72& 2 A, —\PEDORIERISNAE T, KB 3 FRCE X OVRE SER O JEK,
F - EINRIE L ORFEAL DGR BTz, @ HESRIERL(10:1) TIXAMERIE S % 78 8 72 (Schepers
1955) (ACGIH) 91,

AT - RN
INESS

~YUABLOT v Mg a L ERAIESE B mg/m3dH oW IENLL L, 13 #H) L
EZA BFEEOK TR X/ IR ER FROEMAG S Z Snen, Zo3RIT~Y
RO BIV, T v N TR S 72025 72(NTP trd71) 17,

B6C3F1 v U R |ZHiil = /3L MLk a2 m AL < #& (0.3, 1, 8, 10,30 mg/m3 : Z 4113 0.11,
0.38, 1.14, 3.80, 11.38 mg =L Mm3|ZfEY, 6 I¢fi], H, 5 H, @, 13H[H) L& Z A,
30 mg/m3 (X< & THE~ 7 RTKEBZEMED . M~ ¥ ZITHRIGEWHIR OBEMARO bivic, B
HEEIOK T 3 mg/m3 F7213Z N LD a L F&2IZLFE LI~ T ATRD b (KIEE CORE
AT > TV eWY) | 80 mg/m3 X< B CHERER FE O, MEEEL LR MEAEEOKT
38122 & 7= (Bucher 1990) (NTP, CICAD) 17,19

O b R DO E
O &5

CD-1 ~ 7 A ctfb a0 b oK% 5-(23, 42, 72 mg/kg bw, 13 @B L7z & 2 A, ZHR,
BTrRE, T L CRHRREEOR G EKFHZKT 2RO b7z (Pedigo 1988) (MAK23)(NTP
trd71) 19, 17),

B6C3F1 v U 2 & W o EVESSERER C 1~ © 21Tk = 30 | (400 mg =2 73L ML, 72 mg
29 hkg bw) % 10 BEEBOKEG#%, BAH O~ R L QR ST, ZOfER, #Hban
Jv N GRE IR S B L (31 PEHR 18 T, xfRRE - 32 Purh 29 PU) | & 7= ifiRiE~
Z 1EH T2 DAERR K LD Uiz G 8.3 (oxt L b= L M E5RE 6.5), & B IZIEIRIE
~ 7 A 1EH 72V OFERFSETIIAEIHN L7z GIHIREE 0.43 125 L L 2L MEHRE2.4),
BRI CIIBIEE SN Do 12D IR~ U ZAOEIN D720 e OITHEEHFHIA BEPEITRHE T & 72
ol ZIUIKFRECKTAFRREEZE X b, ZOTOZRHEMET LIbo L BEbivs,
Z0t% 6 B OBEEHIMARE L& 2 A K FIREDOREEIIBIEE SR> e 3K 1 OEE) &
BLOGEHHEE (progressive velocity: VSL) (X1E® L ~LiZ % TlalfE L 7= (Pedigo 1993)




(MAK23) 19,

SD 7 v h% 265 ppm D =2 /3)L kA ETrEE{T 98 H Fﬁﬁ? B L& ZA, RGBT,
RO, ZHIEa L PG EEITEREBRERREICE D SRR KEEEZ BILD
(Mollenhaur 1985), SD 7 » hiZ#ifb=3v b (20 mg =231 I\/kg bw) % 98 HF G L
72 ZA, BROBHBIORZ o— A, B MY MIROENE, BFEREDIKT., £ L TH
B ds KOV (F7213) BRI EMROIZRD GO bivlz, ZORMEMEY —F ¢ v Bl

WZZABIERR D B 7 h o 72 (Corrier 1985) (MAK23) 13,

2V MZRRER MR H 5 2 LARSNTEY | b2 v MNER S 2 W IXEEE = 3L b
Wik A~ U ARERICHEE G T2 2 LICKVRRICnBERNE L2 L ZonHRIFTa LT
VHDHZWNET == b OFEGIZ I IHl & D 2 LR TV 5 (Kasirsky 1969, Mitala
1978) (NTP tr471) 17,

M= > Mot b= 0 b (Hfb=or e LT 548 K0021.8 mekg bw,/ H) &M 14 H 7
ORA 21 HETRAKBE LIZEZA, BAERODBREAEE L PZDHDOAEGFROKTRRD
Nice a7V MEBIZEY RHMRIC b BEA S SR L, REEKT, AEEREK T, & L Tk
FHIRAEEOZLNRD B iz, B RAIEIIEIE S 72 ) > 72 (Domingo 1985) (NTP tr471,
CICAD) 17,19, Z O L1380 | 14k SD T v Motk = 9L b (K 100 mg/kg bw, 1
M,/ H, Ek 6 H~156 A) ZF =2—7 CTHlfilik 0 &5 L Tb R EEE-PCR A IR D b i/
Mo Tz & OWENH 5 (Paternain 1988) (NTP tr471) 17, F£7-~v A |ZHfb=3L + (81.7 mg
a,9L hkgbw, 1EL/H, T4z 8 A~12 A) Z#45 L CTHIEROMER X OB CHRIZE(LILR
D BN T2 & DAL B D (Seidenberg 1986) (NTP tr471) 17,

7w hetfba v s (ka0 ke LT 13.3 ~58.9 mglkg bw, H) & HeREEH D\ T
fJOKT 2~3 » HRIfAE L7=Ga . BL O~ U A&t =90 ~ (ffk=30 k& LT 43.4 mg/kg
bw, H) T 13 HMEE LI=%E O T, FEOZEMER L OFEM 1O 517z (Anderson 1992,
1993) (CICAD) 19,

PERJIC A U T2~ o 2 &2t kb = 31 B (200, 400, 800 mg/L) #&dTeffok T 12 ABIEE L.
x*%/fe%aﬁimét (CHEALEL D~ 7 A &AL STz, EORER, 400 mg/L 3 XY 800 mg/L
DL ML 5B LT BE & QR Lo MED B IRBO A BITAR T L, FI2RIROEFRIIRIEL &
/af“ﬁiﬂf&ﬂn B ST, R RO EROK T IX 800 mg/L (X< BRETAE UM, KR
DOFEXTE S L OHEXT E #1400 mg/L 35 L0V 800 mg/L £ < BERECHIZ ST, K EiEho
BB OE TIX2E< BRETRD 5., 400 mg/L 3 X 00800 mg/L 1E < Bl ClIMEHR T 14
BEIO—HHZY OB FEABDET Lz, SOICHKRIGIEEORERIEOLIL, V—T 1>
EREOIER, MO 9 o, FEFEMREE, 2 L GRS S X OMEMEEO X 7 0 — 203
%2 & 7= (Elbetieha 2004) (CICAD) 19,

[EREN £ G-

CD1 ~ 7 A |ZHifk =231 b (200 mol/kg bw, 11.8 mg =1 /3/L h/kgbw) % 3 [EIEFEN &S LT-

LA, BTRER LOREERICEITEED bz h - 72 (MAK23) 19,

F o EinwEtt (FREM)
In vitro

FARAIFT7AE (X TH) TAL00 #kzx HWi-o— A 2B TIE, B S9 2 v 7 2ADH



B\ Z 730 B PR = -3 v b BRI DL RIFEMEDR TR Hiviz, 7o TA9S8 Frds LU TA1535 kk
TITAERFVEDHERR S 117272~ 72 (NTP, 1998) 17,

KEEME = 31 NI 6 U TR 13558 LR o 7o p3 . ik Ge o0 (R A8 4
(SCE)Z il =, Fofla/MERoMaEiRZ b e b L S8, (MAK23) 13

b MERHESE I A V2 EBRCTIE, 0L b A A 0d UV-C B K v 5 & Z 4172 DNA
BEEOEEmFE, F5IC DNA OOy, EEWBRARE L (47— a VORI EL 5
Z 7o 7z) (Karwn 1997), F7220 bAoA A%, o VERL 2 E(Xeroderma pigmentosum)
B DHER 7 4 =TI X R ETX Y VAT RREBEEZMH S XPA (Xeroderma
pigmentosum group A)DOFEREIEZ 5 X Z 92 & B3#HE 2T % (Asmup 2000) (MAK23)
13)

KM= 30 M2 < OWEFLIEME T DNA $HUIKi 25| S 2323, @2 L M LA D
QR BEFFENRPBHEES LIS TEH 7@BE DY /IR TRO LN Z LAMEIN T
Do ZOFRNFNT SV FEEI D b a v N F T AT U d—" o RNRIET DS 46
B3k T8¢ X 0 EETH > 72 (Anard 1997, Boeck 1998) (MAK23) 19,

FLEME 2 A 72 R IR =2 L R OBIRFMERRBD biv, ¥ U T LA X —iHila T
T E RS JOVIMEIERDNE U, ~ U ARRHMESF R CTIXs ABNHIEISF ps3 DFBLSFED &
AU EERLKEAAE T Tl DNA O—AREDIH-C 62372 DNA 5N m 2 Y 7 3 LT h3,
8-t NuXx-2-TAXL 7T ) A IMEDIERITEED S pinpoTe, B b Y /SER (FIER
Hfe) TIXZUH DOEIE DD LT3, AIMEIERR Y BRI (Jet gl X O A IR
ZIRER) OFBFITRBDO LN oTc, A7V b A T AT K DTN ABEHEITI & N S TR0
D, ANV SR AMOMEABIRA A (T X T A ANV T A B 8, SR bEHR LA
RatERBIZ B % RAT T AIREMERZ 2 DT D, E72a 0 h3Y DNA BEEZEET L Z &0,
WER KR EAEAER U O FERE L £ L DNAREZ 525 2 &b —o20nfett & Ebh
% (Report on Carcinogens 11th ,2004), % @i, IARC vol 86 (2006) ©1, MAK Value
Documentations vol. 23 (2005) 1|22 CTEE L THREIN TV,

2 i a0 MEEWITAR A I F 7 ZAE VTR T E, Salmonella typhimurium). KI5
(Escherichia col). 3 E4RE(Saccharomyces cerevisiae)\Zxi 4 2B BIFMEIZIZE A EEETH
0. WEE(Bacillus subtilis) CHGMERIG RS L2 TH D, 2 li= 30 b TEHEG A
M —E SN TWD DR X I F 7 AHE(S. typhimurium)TA100 ¥k (JF S9 I v 7 A F W)
ZRWEFITHY . TAIS #k LN TA1535 #ETIHEMETH > 7-(NTP 1988) 17, HZERERE(S.
cereviciae) T 2 fli 1 /)L MEAMIZ X DA EFVENRFRD vl & OWMEN 3#H b 5 23 (Fukunaga
1982, Singh 1983, Kharab 1985), [[] UHZEEERE TR DR H 2 B IZRIH T& 5 (CICAD)

19)
o

In vivo
LONESE
FBREN & O T2 AR BB CIRAE < B T OREHIIZ VL (CICAD) 19),
b R T O OREE
O& 5
AA A=y AL v b (b= 80 R ELTO0, 4.96, 9.92 19.8 mg/kg bw) O Hi[Alk




O 5 CR BRI o P 5 B K E 72 e fa R B O #3332 5 7= (Palit 1991) (CICAD) 19,
IEEN G-

TN DA — AL 2 L R R EIENEES L2 & 2 A, B BERIIIC BEUR, FRCE R &
%Ltk@ﬁiﬁﬁéwwwl%$o:@%ii%&ﬁéﬁ4mn@yWVVN@bwT%T%
W T & BRI & FIHEICHW MBI TH D 2 Lo HEHED
fEHEMEN Z LV MAK23) 19),

BALB/c ~ U A~DHifb= v b (HEfb=30 ke 1L TO0, 6.19, 12.4, 22.3 mg/kg bw) D HifH]
REENEE 512 L 0 | $e 554 30 MRt AN I 2 Ytk iR L ER 12/ IMET A O B8N % 7860 72 (Suzuki 1993),
F344 7 v h Tl =V & (0, 3, 6 mg/kg bw) DOIEFENEGICL Y, #H5% 28X 010 H
BT, B, F X Oilc DNA A OBLAIEE O L~ L) A L7z (Kasprzak 1994)
(CICAD) 19,

UT UNLRAE T TNV N & 9 HIEITC 7 BIEREN S (R G- & 400 mg/kg bw) L,
9 HZIZAGEMIL O BENE LT ~To & Z A HIRIOEE PN BT 5 @ fF8iR o MBI
bz v MEERETIE ER L Tne, ROBESHP I TIHEWEZBD 727> 72 (Farah 1983).
W SR NP AR T 2 AT DB 53 & ARl D Py H A BR 4G9 2 RETI A 11~13 H A
MHZEML, ZOWETHWZ 9 BHE & WD IR RIla O YL AR 58 2 3 51213788
SESA é:%z bihvd,

X A

a0 b EFa L MR, 20 AW AT KB RN A E AT — 2 3D L

IARC Monograph Vol.86 (2006) 61 ClIFt# L T\ 5,
WNIEL FE

il =0 b oW NI < §ELC K 5503 ANET — & 53 K[E National Toxicology Program (NTP;
ﬂRAﬂ,w%ﬁwmfﬁ%émfmé(MRC%/737®1f%ﬁmLI%mm1vvz(6@
ﬁ&%@%5ﬁ@%0031030m¢w®MMnﬂw%tmﬁ%%WW@%%NWMD1416
pum; GSD, 2.-2.2 um) &K= 7 1Y LT 6 B, H, 5 B/ BOSMT 105 @B AL 7
L7z, ZORER, AR - AFERELE BITHRIEL OEVITRD R0 > 7S, SFERE TR
@30myw&5ﬁ196 H720 105 M F CTHRBREL D HAK<, #HETIE 2= 0 MEERET 20

FH 5 10538 F CTHIZHEMNNRD B iz, OV F AMERBRRERA IR TE X 3.0 mg/m3 & 5HEDOHET,
PR R PE R AR ER TR AR IR 1T 3.0 mg/m3 B G REDMETHIRIE L 0 LA EIC <%$L1wtoit
il S S (77 ) —~B LS ERE ALY ) —~) BEESN, MEEILIC 3.0 mg/m3
BHBECEWRAERZRO T, i,/ [EXT T/ —~ (H. 30m¢ﬁ)@%$4 Jififie, =
BX NNy s —= (. 3.0mg/m3) OIRER BLOINLEHLETRAERIL, NTP 2B

HMANFEROE A RY L ary bha— Ly PEBL T, RBIEEE A TR ERAEN
BV FE MO I AT O A IETERL AR 572 (NTP, 1998) 10117,

Fischer344/N 7 v s & W22 Tld, Elo% & RERICHERES 50 LA Ay, 0, 0.3, 1.0, 3.0
mg/m3 DRk =3V hLkFiE Gt 7 vy L6 KL H. 5 B /BOSMT 105 B A
E<BE LI, TORER, REEZBCAFRIIRREE S BEWVITRD b ho e iy, Z U TE,
Wil B AR, REEREMERRARAE, VB ERRHEIE O3 AR LOEBE T2 ToRE = VL ME
< BRECHEREILICEEE CTh o7z, Mile ERRE RO RITECITAIE < BRET, METIX 3.0



mg/m3 (X< F\RETHEISHEM L, BV EbAR K ORANGE ERZ SRR 3D 1.0 mg/m3 3 X
O 3.0 mg/m3 X< BRECTENZNAE B ABNNGED Sz, £l K& ERE B S,
HETIX 3.0 mg/m3 X< BRETHEICHIML Tz, —F, T 1.0 mg/m3 B L 3.0 mg/m3
SERETINSEORAERNMEMLTEBY, NTP Dt AU A aryipg— LIk

2Tz, R EERAITHED 1.0 mg/m3 X< EERET 1L, 3.0 mg/m3 X< WHET 1 PL@igE L
7o BEF 721 EMEAE IR O 58 A SRITED 1.0 mg/m3 X < FERER L OWMED 3.0 mg/m3 (£ <
BRECHIELI D L AEICHLS, NTP eA MU v av ba— AL UE B2z, ZOM,
EIESRIE R, W R, WIS R R R A O SR SR M I C A < BRECA EISEM
L. BERFERRD Sz, B @il /R kA3 L O E R o b Az 4k c
mg/m3 X < BEHECXHRAE LV A BTN L 72 (NTP, 1998) 10,17,

O R O ORI

AE NG

Steinhoff and Mohr (1991)i%7 v & 2/ )L k=7 /LI =7 A — 27 1 LA E R/ (spinel)
KTIELBLIEERZHRE LTS, WA BT HEARIAT Co2t 0.66, Al 0.7, Cr3+ 0.3,
02+ 3.66 DAL (EHFHN) ZFFH, CaO, AI(OH)s, Cre0s % 1,250 C THEfE S CT& 5 (hiv
D 80%7A3<1.5um), SD 7> k (10 #Hfn, MELES 50 PT) 12 10 mglkg DA ER/LA 2 HH[# Z &

21818 (19 [EES 31 BIEIX 4B Z L2 1), 2FEMKENTEA L, 1< EICLDKE
B iuéﬁﬁ;ﬁfﬁmﬁ%ﬁ RO LIRS T AR R Tl U8 3D 25 HE5E 4 38
» (100 Pt 61 JC XTBEHT IZ0PE) ., 1PCoiER L2 PEDOMET R FR2 2N Alcarcinoma) &
b 7= (IARC, 2006) 611,

Farrell 5(1974)O/ECIE, 7 v b (MEREILIZ 25 J8) (1289 0.5 mg D N-= ke Y V=T )L
TIVERTEE L, Z0% 4 mg Of{b= 3LV % 30 MEAREWNEE LizL 2 A, 50 L 2
VEDZ » MMTHREAZS A3 384 LT (ACGIH) 91,

HEEN 15

Steinhoff & Mohr (1991)/% SD 7 v b (10 i&#s, MEMES 108) (a2 h—T VI =7 A —
78 AAE RV (ER(1)-2 ER) &2 2 % A2 18], 3 FIEEN&EE L= (&5, 600 mg/kg
bw), HIRIICELETHIER LI A, ACIAEEGHET2ILOT v MIEFEEEIFES b
7o CRERSRERRE 1 VT, PORE 1PC), 72dsxPREE 1 PCICHHARERIE 258 9 TV 5 (TARC, 2006) 81,

Ja BN G-

Heath & Daniel (1962)(%7 ~ & (2-3 » Afn, M) 10 PTIZ 28 mg D 4@ =273V M AR % g2
WHEEE UTe, B G RREIIRERRIEA R (G5 1 70—, £ A0% 4 BhEER G52 71—
EL.28 p HETHIZ A kT, 53 HETICHE 1 BLUE 2 /v—7TENEN 6/10, 2/10
DT "B LN, AFELEZT v MZOWTHARTZE Z A, 12 DT 4 PEICHgERM Y IE % 52
7= (IARC, 2006) 611,

B TS

Steinhoff and Mohr (1991)i%, SD 7 » & (MEREILIZ 1 #E 20 IT) 12 2 mg/kg DEE{L= /3L k
Z 5 B K LE THRE. 5% 20 mgkg OHEEEEZ1TV, 2% £ TSR 2 HIT- &
Z A, 20 mglkg O HEFE 5T 20 VL 9 PEIZBRFMERESE 4 788 72 (ACGHI, 2001),

B NELA
Memoli 5(1986)IZ LU,