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BOSIXBEEE R E, 2790 M X B REEETE oG (BEa L o
SNV NERE) THELDA LD EEDbILD (TARCS6) 91,
FIoRyFTAMIRLATOND D, Ny F T A MGHER Ta L MIKBERP L
DIRENEENTHY, ZDOZ LRz hoasyL MEDO T UL — Rl i g 7%
DOFFEMRNT 2 REEIZ L TV D, a790 hADRSZEIL, = v 7 VIZBERIZEEL T
HENWLMEICHE R B b5 (Enders 5, 1988), 72B= v 7 /T ETIERWA
B v ABIZEIEL TW D MEIC S 290 MEIERFE® HIu TV % (Geier 1988)
(MAK23) 13,

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

A2 R TT LR —FOGDGRD b5 BIER L 0.01~0.1% (BEfk=0 k) L

I TV 5 (Rystedt 1979, Wahberg 1973) (MAK23) 19, L2 LBAE R % 29

BEOFIHME SN TS, BUIBAIENRO TN D 94 DEE TIHf L=

N KIEIRIZ X » TIRB MR R S5 X 2 Sh, ZO8RAOREITEED

F 4 a b EDIN0.001% (HFEba L b)) TERAICE & Z &7z (Allenby

1989) (MAK10) 18,

Bt a L MRS T 2 BEOEIAIL 567 A 1.1%H 50 E 1,141 AH 2.3% & D

T =501 & 51 (Nielsen 1992, Sch 2001), LV %54 %< LA 5%~20% & JA

WL TUTH D ERHE SN TS (MAK23) 19,

Buehler (% 1965 4|2 Hartley €/ » b % /2 B2 —F —7 & (Buehler test)

1T o7. 02%T T 7 LR ALK UK EAIR AR LT 50%HE1t

a3V M, LENS 3EEE, 1M &2 6 BgREEA Lz, TR a L M &

IZ LD BERIIBEEITRD N2, Z OFRAEBE N KREMY) & TR

(kFHEZY 5 T 2 PRIkt L, 10 PEH 9 L) EREfi L CTW\b, ZD#% < ORI

KV EIEVERTAR DT, B TREIEMEGETH 2 & @iE ST 5 (MAK23) 19,

BALB/c ~ 7 A% [\ 7= local lymph node assay (LLNA) Ci%. 5%z 31 b

(DMSO & fi#) D 3 [E1A THEMES G358 B, 1 [BlOITIESNETAE Tl o Tz,

%72 CBA/Ca ¥~ 7 AIZ 0.5%, 1%, 1.5%{t. = /3/L M (DMSO %) & A L= & 2 A,

3EDY L /SERIGTE A BlEE LTo Ay, RERIFIEIERRD D d o7 G (SD

IXENEN 3.2, 3.7, 2.8) MAK23) 13, D% %< OWFFEEIZ LV IEAEEDRTHRS

Nz, ETBIEMEETH 2 EREINL TV 5,

LTATarVL b b=y IR EEERRO 6D Z L IFEET &2 & T
b5,

1% v s (Z 7 U AR % 5817, 4 BEEA L CEE Sz Hartley

£ty b (BPE, M) %MV 7= open epicutaneous test (OET) Tid, 2%fifg=

v (77 0 ATER) O A8 RiEIPEFE AT TR STz, M= v 7V TIEIES

7=FNEy b THIEL I L FA~DFERNFED Hiv7-(Cavelier 1989), L L7

=TS OFHMEIZZ L& O H 5 (MAK23) 19,

F£7-. LF o Enders (1988)% L T Geier (1988) (MAK23) W& IZH 5 L 512,
= T IVICEEIZRIE L T B NI 2 2L~ PN E & < D b b =
EL =T MEETIHRONEY 8 ARBRIZEBEEL TW D IMEIZ S 230 FEERRD 5
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% (IARCS6) 91,

BT AT I =3 RBEESATEHI< 1,500 AOFEIE O H B 9 412 BAER
B, 1 4IINEEB I O—MaEFEV)OIET 28122 L7 (Coates 1973), +i
LV LIENC 290 MR TS T < 120 4 O558E O 5 B 7 45350 BIER 2 5F 2 72
EDOHENDH D (Key 1961), Lo LEDOHOBHHNIITHOIL T2 (MAK23) 19
WarBENEREH O 3 )L REBHINH 0 | X< BEH IR MK T UIERERAER
ERBICER 27205, IR B LN A =L MREE & OFERITRED v o Tz, 194
BDEATEY RFETICOWCHIHAEZITo72 & A, SHIREE (KREEL &
102 4B L OIS HTEE 59 4) 1T L. miREIXS BO 92 4 I G & OIK T
BIOFEVI DR TR b, FomphiERs LORORAR S mREIL &
BECEMEEICBIZ L, BRET O BEITIFECE, RBEIZ<E,. &
BEE<ETENTN 04, 1.6,10.2 g =31 /m3 TH - 7-(Nemery 1992)
(MAK23) 13),

EAEy a0V N CREBIEL, EO®RE(L= VL =T B Y V% 6 REH
S H, 2BBWANZLSBE L EZ A (F 2.4 mg 227390 bmd) | K& R e
(BALF) H 2 i Hp BRI HE FEER O BE I 71 233860 5 4172 (Cammer 1993), L2>L 2D
WENPDIT L FOKGE~OEMEERZ /R T2 Z LIXTE RV LS THY
% (MAK23) 19,
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2L FOWANIE S BT K DM~ 8 (P, MEMEM%, XGRS, itk 2 s
72E) IZe FTEHESN TV, FEWERICBNTH a2V b (&E=a 0 b,
WAk = v b BB L ) ORNE S 8 TS, DIEREE, [E~DRE,
MR~DFEE 2 LTI~ DB PR Z < ESN TV 5D,
© 1979 4FE~1983 HAINNT T, AT =—TFT o DB AL M H— A LB W TR
RIEMTONTZ, 30 MK BREITBRIC L > THRRVITLA LN 0.1 mg
290 Mmd L0 bR o 723, e, BB, HEBICHERE T 27 @E IR bIX<KELY
~OLREo T, REEEZ LLTICERNT 5 - (DX ERE 0.06 mg =731 b
/m3 OG5 EE ZBAZENE D I MEDFRD S 7= (Alexandersson, 1979-1), (2) FE#JIE<
FEIRE 0.06 mg =3~ /m3 O G5B XA EOEFK A FF 2 72, IRFP B IO
M= v MRE L 290 F O EREICIEOMHBEZRD T
(Alexandersson, 1979-2), (3) =YL ME< #& (0.06 mg =73V ~m3) Z[aliE LT
b 4 BEFZIEEEE DG Fi6E L 72 (Alexandersson, 1979-3). (4) 1@ =CHFHIIC#H
2958 (20 MBI 0.06 mg /3L m3) (TOER O R RN bk
D3, X< L ITMEAR E B A b, ZDO®ROPFET 4 HEMEELGEEND &0
B R ITR O 72 < 72 o 7= (Alexandersson, 1980&1983) (ACGIH) 41,
TR M= NS T CEW TV 42 A O FBE IOV TIREZITo 72,
D TH1E 1982 AT PASH S Au7= 28, AT 1983 4E 5 1985 4RI/ T TiTHiLT-, 4
ATt Ui Z T oTc & 2 A, BRI EMMR 2R, ErmiREO X o
T AT =34 KPR ST, 16 44120l X5 o B 3 X OVitiRE 2 2589
Too R TH 70 7P ThTEY, HUAEDZERH 230 MREEIX
0.14~0.16 mg = /L b /m3 G - 7= (OSHA |2 X 2 JIEA 1981 £EI21T 441, 0.05 mg
2L hmd & LTV BEE DIIFEMEICEER 2 £ > T %) (Auchincloss 1992)
(ACGIH) 91,
it ACGIH 75 DIE#H TdH 5 A3, Auchincloss (1992) D45 TiX 0.14~0.16 mg
=131 +/m3 T OSHA JIZED 0.05 mg =730 Mm3 A5 L TWas 2 &, £z
Alexandersson (197912 & 2 #4 (0.06 mg =/3/L Mm3) TlXHEMBEMEN TR SN T
WRW, ZZTLELF® CICAD O#iss 2 IR L~ L Z3RD 5,
[Nemery |ZXNVX—|(2H DX A T BT 28I, 194 A\OX A TEL R




WEE T XN 10 NDO X A T F 2 NFBIEERTEE &, 59 ADX A T E RLGHNOD
VEREFTCTEI 77B#H (M) 122\ T, 2290 MEL 88 & MR~ DR 2B L Tl
HHEE T, XA TEY RFE L~ 2L MEIL 8T, 290 k25 T e
LRAETDHEZFT /L MIEIVET D, EXF 07 icida v R Sz
INH T AT ATEENT, b Thctho s B 2807, R EZED a0 | %F%
FART= L Z A, RPN MR LR a0 MREEICHBEZ RS, E72 3 BREFD
BRI ﬁéﬂﬁ:ﬂyﬁﬂ~wVAw(1@%&0%MiQm%n@m®wﬁV
~L (CEHEREE 0.0053+0.0032 mg/m3) . 35 X OVE UL CEEJIREE 0.0151+£0.0117
mg/m3), @& Lo-IUE L BT — T TIEMRIEIR Z25F 2 2 BIR 2 WEIICH 0 | FTZIRSC
B MRICRIEZ LU, MEE D FEEDAEICE Do To, KRR EDRER Z 7R3 5718
FEIERIESBEL ATV —F THEHB I N —T AT ER L TR, FEE
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BRERB LOSHIRRE S il L THEICIE F LTV, IEK BmEICHBITOEWITE) >
7o, O FPNBEEL Y HIEREZRSFZD ZENHLNE oz, RBEL~ULE
< BRECTOMKSREDIR TIZRD b eno Tz, BEFHIFICE L TUIETORTEETH
o7z, LA EORER D HARIE < BREO L FIRE A NOAEC (0.0053 mg/m3) & L Tk
7€ L7=(Nemery 1992) (CICAD) 19, |

b hTHE LN NOAEL =5.3x 1083 mg/m3 (z2/3L k& L7C) (CICAD) 19

AHEEMRE UF=1 (% 1, LOAEL 7»56 O H#: 1)
NOAEL/UF = 5.3 x 103 mg/m3

FHEIER] 8 B ~DMIE . CeH#ET —% Th D e R, )
FHf L~</L= 5.3 x 103 X mg/m3
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b MBI D MEG MR X OB TR D iven & OME N H 5 (Smith 1981),
F o HERICHIE A & LT 0 AR Uz ZetE D & 72 A VR R 7
2R ZABITER D B o 72 LS STV 5 (Raybin 1961) (NTPtr471), & Z CTLLF
DOENMFEERAER D DRI L~V 23R T 5,

B6C3F1 ~ 7 A THiilg =~ v s LkKFu &= AL < 8 (0.3, 1, 3, 10,30 mg/m3 : =
i 0.11, 0.38, 1.14, 3.80, 11.38 mg =23/ hm3 (ZAHY, 6 HFfE, H, 5 H /¥, 13
M) L7z& Z A, 30 mg/m3 (X< 88 CHlE~ 7 ANTHERZEME DS, Wi~ o 223 JE IR o
HEINAERD BTz, FEFEBOK T IE 3 mg/m3 £/ iZEN Loz v h 23: E<ELE
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<~ A THA BN NOAEL = 3.8 x 107 mg/m3 (=31 k& LT) (NTP, CICAD)

RHeFENERRE UF=50 (fz= 10, LOAEL 75 0% 1, FERWIM 5)
NOAEL/UF = 7.6 x 103 mg/m3

J7RsT 8 e~ IE - Kefil(8/6). 5718 H %1(5/5) THIIE,

FEAl L~ L= 3.8 x 101X 1/50 / (8/6 X 5/5) = 5.7 X 103 mg/m?
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TA1535 ¥k CITZ BRI MRS S 720> 72 (NTP, 1998) 17,

AREEME = )0 NI LRI S U TR R B IXFE 5 Lo T3, dililkYeta
SRR HUSCE) A Hhn S| F 7o/ MECHIla S B iafi 2 o3 0723 b ER S 87
(MAK23) 13

LA A2 22 TR 2 -0 h OBIGFEERERO b, U T bR
A — KA Tl E RS X OVIMEIERANAE U e, ~ w7 ARHESE AR T i as A4l
BAGF pb3 DIRBINFRD B AL, WEL/KFEAAE T Tlx DNA O— ARG &7
72DNASHNZ v 2 Y 7 NAETTZR, 8k Rax 27477 ) v Uk
DRI R oT-, B U8Bk (BB i3 8o &
WD UTods, /ISR R B (et R B K O R B 2 481E) OB RIT
OB oI, T/ M A AT K DR AT DI I TV,
a9V R TAMOMBEERA A (TR T L AT A B R, HiER) &
B USRI 2 KT AR B 2 5T D, 722790 A3 DNA &18
ZRET 2 2 L0 mERbkE LM EMER U ORTERE R A 4 L DNA EEL 5 %
5 & —o0ugENE L b5 (Report on Carcinogens 11th [2004), & DA,
IARC vol 86 (2006) 91, MAK Value Documentations vol. 23 (2005) 13|Z & #E37 T
TERILTHESIN TN D,

AA A~ AR L= 00 N (k=30 R ELTO, 4.96, 9.92 19.8 mg/kg bw)
O AR M 5 CF R R G- B KR R e AR B E OWBERRD b
(Palit 1991) (CICAD) 19,

HEANBAZ — Wi b3 )V M B JERENE G Lz & 2 A, BRAIEIC BEUR, RFCE
EHIRZFH3 Lz &L oSN H 5 (Farah 1983), Z O#ME 13K 5 &5 400 mgk =
7V b kg bw TEMEREIZITWI & SNV & EHEIHW
HRE DT D 2 &2 BB OEEENZ LW(MAK23) 13),

BALB/c v U A~DHffta v b (b= k& 1LTO0,6.19, 12.4, 22.3 mg/kg
bw) DOH[EEFENEEGIZ LV | 5% 30 BEFILANIC S YetE R RIS/ IME TR O 1Y
%5872 (Suzuki 1993), F344 7 » h TIEEE#E = 3L ~ (0, 3, 6 mg/kg bw) DJIE
TN GICL Y, BE% 2 BLON10 HEICHIIK, B, 3 X O DNA $IL oz
{ERIFEE D L ~UL3 EH L7 (Kasprzak 1994) (CICAD) 19,

FERENY & B AR BB TR AR < & TORFIZ L (CICAD) 19,

IV FORAOBIOBRKIZISEICEL D NOBGFEHEICET WS ITEN L5
#H XTS5 (CICAD) 19,

L2l 1999 FEIZLL FOMEN2 & T 5, [Oesch 5(1999)i%t MIEITF 5 =
2L M X DY REFRARE LTS, SBRESTT SRR oL R
FE>4 g/m3) THE < F5EE T8 AND D H 11 AND Y R BRE Wi 21T o7 & 2 A,
DNA — ARG O & U DNA Bk E OB ERER D BN s iz, — 5T
de Boeck 5(2000)1X =3V MIL @B IE (24 A ; 21.6g a0k glRpr7 L7
F=r) BIROBEEBEAEH CAXETBHE 29 N ;199g a3V gk b
TF =) OV RERTII/MEIE RO, DNA U)#7, DNA LA EFEILRD 5
Nigmolc b fE LTV D, RBXIREMDRF 2L MREEIX1.7g 230 K g
R 7 V7 F = Th o7z (MAK Value Documentations, 2005) |, 7=72L. Z®
WA CITHEMEREMERSG L,

NV, Ta b, =v b, BROEASOREE S BONAE Uz 26 A0 BHESEE
(2, BHRG B IRAZHR T o 7 ORI (G HHTic X 5) 3588 5 7= (Gennart
1993) (CICAD) 19,

IV, B RITA BROEA~OREIT ENAE Uz 718 NOF#E G5 H
FZMER T DNA —ARSHUIM OFE D emB STz, 1X< BREIT 20 b (ERHPRE




#iPH, 0~10 pg/m3), I NI 7 A (ZE5HIREHEIPH, 0.05~138 pg/m3), = L THh (2
KPR, 0~125 pg/m3) TH Y, 22 AOFEIE BRHE & OISR TH 5,
J v oRT A 7 FB T OFE R, DNA 81T & =231 R (P<0.001; r=0.401)35 &
O R 7 A(P<0.001; r=0.37DRICH EMHBENFED H AL, $h & OFBIXEED
S 7o 7= (Hengstler 2003) (CICAD) 19,
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ANV REFRAEE T AT U ARAEIZOWNTUE TAICKT L TEBZL S BNAMERD 5 |
BRAL : TARCIZREBAMZ 2B I L, 2 b ERILS VT AT U E@I D0 T
2AICFAL TV 5,

Cobalt and cobalt compounds, Cobalt metal without tungsten carbide, Cobalt
sulfate and other soluble cobalt(Il )salts) : [ AZxf9 BN AMEN DD |
Cobalt metal with tungsten carbide : [ N2kt L TEBZ L BRAMEND S )

BIEOAHE : Bl L
FBAL . 20 P B LXOEOHEICHOWT, = AARREMETH Y . F7-FE 4~ OFLEM
e B Al 2 W= 2 TG, DNA —AREEYIWT, Gk ey iRz, a2
B LOERFMES L OBEBEFEEEE T TEEZ OREDRDH D, o THRIED LW E
EBZD,
B 72 L O35E DRk

2=v kU Z2Z7IZB L. US EPAIRIS Cancer Unit Risk Values (2/9/09 #:8) 2035 X
Y Air Quality Guidelines for Europe, Second Edition (WHO) THER &2 1T o 7223, =23
b MZBAT 2 REHEITER O B vz o 72 (Ceobalt” THR%E) ., £ 7= California EPA OEHHA
Cancer Potency List (2/9/09 ffi2) 2035 L O" First Priority Substances List Assessment
Report (Canada EPA) T % [RIERIZHRZE 21T > 727 cobalt DIFHRITFLHE STV e o
7

BIEA D D & E LIA Ol (B5)

ElFa VN, RV MR, a0 MEEDOW]ANT X DRN AN ERATT—
AT HLRE S CIAFAE L 72 W 2 D (TARC, 2006), Hiilig =30 kO AIEL B X DR B A
F—L Ll L CGEHMBEAFEET 5, 0,0.3, 1.0, 3.0 mg/m3 Ol /3L kT 6 K
S HL 5 H/HOEMET 105 MM AR TE L& 2 A, Mkl K[E & S (77 /) —
~., WV —=) N B6C3F1 ~ 7 A THEEIIZ 3.0 mg/m3 O HR T, F7- F344/N
7 v DT, R S, R RS A TR G MR AR 2N MEIEC 1.0 £ 721X 3.0
mg/m3 O 58 TR H 5N 7-(NTP; TR-471, 1998), #it-> T NOAEL % 0.3 mg/m3 & L
THET D,

TitBi T8 572 NOAEL=0.3 mg/m3 (NTP; TR-471, 1998) 10

RHeFEMEAESE UF=100 (FE#= 10, ¥ENADOEZEM 10, NOAEL 1)

NOAEL/UF = 3 X 103 mg/m3

S IE - R 8 KRR~ IE : RE[(8/6), 718 H £t(5/5). 45/75 4= THEIE (6 R[]
58/ X FEDTD),

M L~L= 0.3X1/100 / (8/6 X5/5) X 1/(45/75) = 3.7X 103 mg/m3 --- BE{H
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TLV-TWA : 0.02 mg/m3 (8.2 x 103 ppm), as Co (/3L b5 L OV &) (1994) 971,
RN [Skin) CEAEME TSEN| R E 721X TLV-STEL % #9572 D +43 72
T—HIFATTE TR,

FRAL

gL DTy MEENE G X B AMFEENEIL LDso T 10-200 mg/kg bw & 5
ENTW5, ¥4 a Vb, BRL VI RAT Y BT AT =31 RO 5%
Wikz 1ml GE:50mg) 7 v MIRENKELIZEZ 5\ AT AT B LU
VT AT U H A RTIHEERITRD N hoT-DIZx L, &= v MG
HFFILINIZIEL LT,

IHIZTy b, A=ATUNLRE— UHF ELEY b TURZEEITVLE
MUAZ 6K, H, 4 HRWAIX B LIS, Bk Sk, C, fiedo
FIER KO L7 &, 2 TOEMREICB W CRBRO SR FRD by, &E 2L K
¥ CADIE BIREDSAHALIMETH 5,

INIA K —IZ 100 mg/m3 @EM[::U\/V N 3 E7oiX 6 KL HIX< & L7oRER., 4
HUWIZHET Lz, BHEE< & TIE =7 4%120.1 £721% 1.0 mg/m3 O4JE 2 /3L b
WK% 6 W, H, 5 H, T3 /rﬂ F"ﬁ%ﬁ]& E<TELIAER, BT 747
Y ADIRTARRD Hiv, LER TR ODEIGHETRE OWD B BIE S iz, EMfilaiEas
BEEICIE L TRV, a7 =50 W, RO ®ICER TS BN D,
INHDOMOZEIX 0.1 mg &8 =30 Mm3 TR bz,

A Tl 0.1 mg/m3 LA FOAE a0 B L O oL MEADIEL T
X BB LN BIER S iz, a9 b - lighELE TR BT D = L MiE<
#& (0.1 mg/m3LLF) THEDRIEY AN EETHoTEOMENH D, ATV =—T
v DRI S 4 T TIE 0.06 mg/m3 LA T a0 MELS B LV —@PE0 D2 bR
» o,

INHOWEERE 2 20 b IO 230 o TLV-TWA % 0.02 mg/m3 (8.2
x 103 ppm) & #)E LT\ 5, [A UEIGEELZ 1 — A ROXA T E ROBEEMEL LT
a2V N ERWABIES S v T AT U —_ A, RILGIC#ERA T 55, AR H S
EEBEZ DN OMEMRL - ~DIX BHRIFFICZELTWDH EEZ BND,

A APEZER AR

0.05mg/m3 (2.05 x 102 ppm), as Co (=3 b L ORI G) (1993) D

FRAL :

PEERE PSR EREAEN992) Tl a v FB L Wa s MuAY (Co & LT ; CAS
No. 7440-48- 4) DIFREE % 0.05 mg/m3 EEDTWD, BEHB L LT, FH= v
ME< #8 0.06 mg/m3 72\ LZNLL E CRGED R AR AENRRO bD Z &b =
2L MZOWTOFFREE % 0.05 mg/m3 & L TIREL TS ¥




