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A, LC50 T2 10 mg/L 1h T—HL T—HL
# . LD50 R} . .
F—Hp L 6171~8610 F—HI2L F—HaL
(mg/kg bw)
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il =30 b ~ A Z v b A= FLEY b
WA, LC50 F—H7L F—H7L FT—H7L F—H27L
&0, LD50 . .
123~584 418~768 T—HX7aL T—HF7aL
(mg/kg bw)
2. LD50 F—HL F—HL F—HxL F—HxL
TR R 2
[ INEEE

YT AT UNAAL =LA bR AIELS # (106 mg/m3, 3 BRI E 21T 6 I
[fl) L7c& 2 A, 3HRFRNE < BRRETIE 24 RpFILANIC 14 JEAP 1 PE78, F 72 6 Bpf]iE < @R T 2
PEDET L7z, ZTORTITE<HE L b 0 OB T IEKEREGRER LI L
FAR DI, A= VL MIHRIRI 07 <L AR S TR S At OfEigk~ & AT
T 5 Z & L7z (Wehner 1972) (ACGIH, CICAD), 4119

Sprague-Dawley 7 v MZ =z L My RO T 1YL (10 mg/l) % 1M AIZSELTH



FETC B ITERD B39, LD50 fEi3>10 mg/L & L TV % (Union Mineiere Bruxelles) IUCLID
7440) 102,

7 v MIKEEL =3V R % 307 F"ﬁ%ﬁl <& L7 LCso fEIE 165 mg/m3 Td - 7= (Palmes
1959), KEg{t =SV b OEEIZ I VRO L5 EREW TOFRMEFTRIL. WL R=r=>F L
BLORZ VR =K1 < é;'gk L HEREEEU L TERY | MAKES, Moo o, i,
L E Vo e RERDBEENEC T D, L LaEREIII VA= =y Z L ORPEGETH D
(Stokinger 1981) (ACGIH) (CICAD) 9-2.19,

8 A 425 RS G- Z DA DR
% 0 5

T~ (HEBLOME) ~oa 90 hofZniE< #&IZ &5 LD50 fEILHET 8,610 mg/kg bw,
T 6,170 mg/kg bw & O#H 3% % (Union Mineiere Bruxelles), 727 v h~OfRM1IEX < FEIZ
£ % LD50 fE13>7,000 mg/kg bw & O#ii5723% 5(OMG Kokkola Chemicals) (IUCLID 7440)
11)-2,

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

7 v MTBT 5 a0 MEAEGRO LD50 fEiT#& 5 Lz 230 O PR (7 vk v k|
731 oh=PAVIZS NNV 3= VAV NNIE Y (e RO NN =X (k= P o Vi 2 N i = DAV NN ([ 3= PAVIZH NN
Hife = /NL R) THEZRV | 150 mg/kg bw~500 mg/kg bw & OFEbk B3 H 5 (Z DRE %2 E/LHFR
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 MEAHORKAE L2 & 5 LD50 [EOL#EA & 5, HHih= L Mok
7% LD50H : 7 v b (80 mg/kgbw ; #mMET —# ML), 7 v b (418 mg/kg bw ; JRIE R X
OSRERIA D2k, i), <~ 7 A (80 mg/kg bw ; T —# ML), £/4LEF > b (80 mg/kg bw ;
BT L), B2V MZEBITH LDS0ME : 7 v b (424 mg/kgbw ; E X, HE ED)
JudE, R, RERE ., REFEEET). 7 > b (424 mglkg bw ; JRE J5 K OSRERIRDZEAL,
i) . ~7 2 (584 mg/kg bw ; ITEMMHNCER T DIRX, KE#EI LORIERE~DRLE), &
JB =3V MZEIT D LD50 fE : 7~ b (6,171 mg/kg bw ; TEMIHNER 5 IRA, & L0
FEVERIME A~ D) 12123,

AV M ERARG LT2GE. £ 0 LDso HidRE Lz a0 FofbEigEs L OE L7-8)
ML L > THRRD 7 4 A% —F v h& SD 7 v KTl LDso fEA 42.4 mg =731 kg bw (M
fb=z L & LT) ~317Tmg =2/3b hkgbw (REE=/VL K& LTCT) Th-o7=(FDRL 1984),
U4 AE—F v MZBIF ALV hO LDsofE2 418 mg =231 Rkg bw & D4 (Speijers
1982), RNEME= 3L FThHMER{L= 3L hdD SD 7 » MZE1T 5 LDso 23 3,672 mg = /3L
Mkg bw & OHAEA 5 (FDRL 1984), % 7= A1 A~ 7 2Tl LDso 45 89.3 mg =L h/kg
bw (i =31 k& LT)~123 mg =2/3L hkg bw (fiifig =231 & L) Tdh - 72(Singh 1991)
(CICAD) 19,

HEREPN £ -

&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 % JEIENH S L 7= LD50 fiEiX 100~200
mg/kg bw & OHENH D GRBI7EAH) (Union Mineiere Bruxelles) (IUCLID 7440) 102,




RTECS (2, &FE =2V MEAWOIEIRENE G2 L % LD50 EDFE 1’ H 5, Hib=a L M
BITFHLD50ME : 7> b (17.4 mgkgbw ; #ET7T — 2 ML), v~V & (80 mg/kg bw ; w7 —
ZHEL), fiifg=/NL MZHI1T 5 LD50ME : 7> b (31.6 mg/kg bw ; TEMMHNIZE K3 2 IR
F s LOSEHERIE~ D) . ~ 7 A (126 mg/kg bw ; 1TEMIHNICE N D IR, B IO
FVEREA~D L), &R0 MZEIH 5 LD50fi : 7 v ~ (100 mg/kg bw ; FHEMRIEE S %
VN EFRRPLGE) 121, 2.3,

RENREG-

Ty R (—FE6ID) [Z&Fa VRN, 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, #
RAE SR O | EIE R MKIEN A U Tl 0 250/ M8 b7z (Harding 1950), (ACGIH) 41,

BHNESG

VA AKX —F b (HER L OWE) 2B =L b & B L7=54 0 LD50 fE1E 768 mg/kg bw
& OWE N B % TUCLID 10124) 101,

w RN G-
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RTECS (2, &=V MEAWOFIRNE G2 L % LD50 EO RN H 5, Hik=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 mg/kg bw), {MhoOHAE L FTEEIHICERKT S
IR, R L ORIEREA~OFE) N LN EiEfE STV 5 121,2.3)
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Buehler 1% 1965 42 Hartley €L E v & V=B 2—F —7 A F(Buehler test)Z17-7=,
0.2%7 F7 7B E LR RV RIS IR L2 50%ME b= 30 &2 1 [l 3
Ref], 1AM Z &I 6 [FE R Lz, ZORRa /L MBI L 2 BB IIPF RO N
Mo TN, F OFSAEBFE D KHRENY) & LTy GRS 5 PLrf 2 PLizxf L, 10 PEH 9 L) &
FEH LTS, ZD#%ZE < OMFEEIZ LV IEIEEDNTIR DN R TEIEELMETH 5 &
ST 5 (MAK23) 19,

1% b= v b (T 7 U AR % 5188, 4 BFEAA L CEE S 7z Hartley E/LE >
k(5 L, ) % FHV 7= open epicutaneous test (OET) Tl 2%hife= v 7 /v (T /) U NZIESE)
D 48 REFIBBEAT CH% SNz, Bilik= v 7V CEIESNIZENLE Y FTHHfLa/ VL h~D
AR BB Hiviz(Cavelier 1989), L L7 L —7 006 O FBEITZ L& DORREDA H 5
(MAK23) 13,

TuA b7 Vany MG R AW HEREGT Va8 PR T, BBV 10 IEO
E/LE Y PETUTHEL 2V RO KISRFRO bz, 2O TIE 0.35%H k=L MR %
0.4 ml #:5- L, 2 @RI 1%L 230 MR T % %17 - 72 (Allenby 1989) (MAK10) 18,

BALB/c ~ 7 A % H\ 7= local lymph node assay (LLNA) Cid, 5%#i{t =30 ~(DMSO #%Af#)



D 3 [EIBAT CTHIESIG TR B, 1 EORTIEISITE UlenoT, £72 CBA/Ca ~ 7 AIC
0.5%, 1%, 1.5%¥ k. =1 /)L M(DMSO i) 2 A Lz & 2 A 35D Y L/ ERIEAE A 8152 L7273,
IREERAEIEITRED 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) CHIFHHFEDOHIMAZRD HT-, K IT~ 7 % (10.8,
27, 54.1 mg 2L ~kgbw,/ H), 7>k (9.6,19.2 mg =L hkgbw,/H), BLOELE
v~ (14.7mg =3V hkgbw,/ H) Th - 7=(Ikarashi 1992) (CICAD) 19,

IR B EE

FAEY FEEIL N TREBIEL, To®REMa v =Ty vhk 6 LB, 2
B ANIESTE LI L 25 (F 2.4 mg =730 bm3) . & LMY (BALF) H 24 h BRSO 4T
HEIRER OB R 23588 B A7z (Camner 1993), L2>L ZOWED BT =/ VL FOKIE~DEE
ERZH#HEHT 5 Z i3 T Rn L S TV 5 (MAK23) 19,

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

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

=T HEF N M RER AL #E (0.1 £721F 1.0 mg/m3, 6 R, H, 5H  #T3
y AR L CHEBMEEREIT 72, 2 =7 Z3ERPAC ORI BRERIC L e MMOHE
UILI=ERE TH D, AR/ U0 MERIE 50% 030 (T HR) . 50%23p5 (N
i) THY ., KTV A X1£0.4~3.6 pym THoT=, TORER, BN Rilia 7T 4T AD
TR B AL, LEXTILLEINHETRE OB DN BIEE Sz, F MR I EE LT
B, ag—r v, wbEME, SHEERROBICER TS B0, b OO
0.1 mg &)@ = /3L F/m3 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), X2t =220 k2 AIE < # (0.4 mg/m3 F£ 721 2.0 mg/m3, 6 B, H .
5H/, 14~16 HHH) L7c& A, I RSt ofsEvEEEsE, IR L4k Lz ila~ 2
07y —YORWERE., £ L THREMRIENAE U7-(Johannson 1987) (IARC 52) 82,

7y MBI O~ T A2 L FERAIT<E (19 mg/m3is LU 1.9 mg/m3, 16 HfH]) L
LA REXERIIRZ a—V A FIE, I LITIFMIRO R 7 71— A8 L O RZEM 8
22X 7-(Bucher 1990), CFY 7 v MEZH L2 L h 205 (50mg/kg bw : 12.4 mg =
2L Mkgbw IZFEY . SHEM]) L. FEEHZ 10% =¥ / — B L 5%WHE %2 & ek x5 2 7= &
A, PO 3 K OV A RRHEL 2 1 5 2381 O O i AR R 723 38 & 4172 (Morvai
1993) (NTPtr471, CICAD) 17.19, F  ~Z = 3L MAMR - (— k£ 20 nm) Z W AIE < # (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, TR bRl M MEE, % U< IRk bR i
FRD B 7= (Kyono 1992) (CICAD) 19,



UYL= L B (0.6 mg =0 Mmd, 6 WFEL R, 5 B M) & 1~4 - H IR
SBELIEZ A, A ERMEO NS LOMEERELZ S E R LTRBY, 5%
F ok~ E %380 72 (Johansson 1992) NTPtr471, CICAD) 17. 19,

F344/N 7 v B X U'B6C3F1 ~ 7 X | ZHilig =LV LK Fi# (0.3, 1, 3, 10,30 mg/m3 : Z 4L
1% 0.11, 0.38, 1.14, 3.80, 11.38 mg = 3/ hm3(ZFHY, 6 Wl B, 5 B /#) % 13 #EWA
E<FELIzEZA, Ty b, w7 A2 0.3 mg/m? (0.11 mg =L hm3) LU EOFRE THREEED

(B HIEEZEO RO IRV ERIAEZRD T, ZOFRE NOAEC 1Tk T awy, F344/N
7 v F T 1 mg/m3 PL EOIE < B CHRITBICIBMERIENAE U, SiREIX< TIC L0 S, wEoE,
Jifi (B 2p b E 2 3R 72, B6C3F1 ~ 7 213 3 mg/m3 Ll E DI < §& TEMICAVERIENTRD S,
Ty hEFRRICEN LY b EmREIE S TEIC LV S, WEEE, M HEE R EN4A U, 30 mg/ms3
DXL #ETIEL B6C3F1 v U AZHthz U > ~EiDIER I L ONGERZEE M~ © 2 T O 5 JE 1
OHIARRD B, £727 v b &~ 7 A CTHIZHRRERNMER Y 4 8122 L 72 (Bucher 1990) (NTP,
CICAD) 17, 19)

EFENEY MIZ U T AT A=A F=&@a L M LAZRNISE (31 OIRIEH, kL
F#% 0.5~2 um, 250~300 x 108K+ S2{E7 4 — ) % 20 HREATV, 5 HEEZICE HIZ 10~15
HEOWAIZL<#E (80x 106K 1/ Niik~7 4 — b)) ZiTo7z, (X FEITHOTH UARE DR
¥ (106K /NET7 4 — ) MO EERMg/mM3) ~DEHIIRRETH T, X T AT H—
NA R=&JE =790 M U AT EBERRD H i, EE v MIURHPHIC R SRR TR L
2o EFELEEEALTY FEOIENZS TEND 181 HERB LV 585 HEBICMHI L& 2 A, licik
WEHL L 78y CARE DRSO BTz, UL EORERD G & =30 NI 3 U -Coiy il
PWRBHY, X T AT T = RERKIT 2 Z L Tar L ho@mEREMmIhs EHiELTn
% (Delahant 1955) (ACGIH) 91,

R Oeh R DO E
O &5

Z v MK b= v b (05 BELON2.5 mglkgbw,/H., 60 ) 27 » AR OES Lz L
Z A, IRIMERIEZIE 5 X OVA M EREERE DM 2358 8 B v7= (Krasovskii 1971), 7 v M GRS
A I b =0 B (10 mg =220 Rkgbw, /B 58 ) 2 150 HEfE ARG LIzE 2 A,
MEFOIRIMERE, ~~ r7 Vv M, BLONET a0 B REOEMNMAERD b, Z DR
a7z O~E 7o v U REICEIIRD e ho o2 L b, B—ORIMERMEZIEN A U
W5 Z L & (Murdock 1959) (NTPtr471) 179,

7 v MHifgE = v N2 Gl (=L b & LT 26~30.2 mg/kg bw,/ H) &2\ i3
b b &2ETefok (k=30 k& LT 26~30.2 mgkg bw) % 85 27-& 24, 30 L
H 26 TCD T v MOLIREEO MBS L OV HERE 238D 5 1172 (Grice 1969, Domingo
1984), 7 v MIhiE= SV M &G R (Filfg =L~ & LT 8.4 mgkg bw,/ H) % 24 JE[H
272 ZA, DIMTHBEL TWOIREHR (v W A—N"—=FFH A FT 4 ALZ—F
(Mn-SOD), a7@EF h7ue—AL CAFv#—¥, NADHF 7/ ua—AC U X7 4—8, F
Fa—ACAXVH—E) BLOI b2 KU T ATP EAOH B RIK T35 572 (Clyne
2001) (CICAD) 19,

NG
EE Y ML L N ERENES (50mg, 1B, 3#EM) L, 1,4,8,12 » AtkE

X



THIZ LT, Z OfE R & 150 mg O 2L MG & 0 BRSO XS L RIE &2 FROT-78,
TAEUNICERIZEE Lz, ZO/REND, B2 L MIREX~OFEEN D L &5
L TV 5 (Scheper 1955) (ACGIH) 91,

ELEY MIEE L MR 2 XEN 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, THEMRBRICHOS mgkG Lzt A [PHET) EC L, T LV —RIG
kabolBbnsd, &L ML ok EEREFIIAEEIE IR Tho72n, [F
TNMEZ S &R LEEE LD b, Zhid&BRa VL B BAREXICRB L TR Lz L
% % 515 (Schepers 1955) (ACGIH) 91,

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

AT - RN
L INESE

~YUABLOT v MIHigEa L FERAIESE B mg/m3dH oW IENLL L, 13 #H) L
LA BFEBOK TR X/ TR R FROEMA G S Z Snn, Zo3RIT~Y
RO BIV, T v N TR S 72025 72(NTP trd71) 17,

B6C3F1 v U R |ZHiil = /3L MLk a WAL < #& (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 ATREBZEMD . M~ ¥ ZITHRIFEWHIR OBEMARD bivic, B
HEEIOK T 3 mg/m3 F721XZ 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
D3MBER X 7= (Bucher 1990) (NTP, CICAD) 17,19,

O b R DO E
O &5

CD-1 ~ 7 A ctifb 3L b oK% 5-(23, 42, 72 mg/kg bw, 13 L7z & 2 A, ZHR,
BTrRE, T L CRHRREEOR G EKFHZK T2 D b7z (Pedigo 1988) (MAK23)(NTP
trd71) 19, 17),

B6C3F1 v U 2 & W o EVESSERER C 1~ © 21Tk = 30 | (400 mg =273V ML, 72 mg
230 hkg bw) & 10 EMEOKEE#%, SO OM~ 7 A LRSS, ORI, fban
Jv N GRE IR S B L (31 PEHR 18 T, xfRRE - 32 Purh 29 PU) | & 7= ifiRiE~
A1 PCH 7= 0 OEREE LD Lz GHBEE 8.3 1% L b = v M EGRE 6.5), & B ITIEIRIE
~ 7 A 1EH 72V OFEFSETIIAEIHN U7z GIHREE 0.43 125 L L =L MEHRE2.4),
BRBIECIIBIE SN 12D IR~ U 2 OEIN D720 e OITHEGH IR BEPEITRHE T & 72
olz, ZIUFKFRECKTAFRREEZ X b, ZOTOZRHEMET LIbo L BEbis,
Z0Ot% 6 B OBEEHIMARE L& 2 A K FIREDOREEIIBIEE SR> e 3K 1 OEE) &
BLOGEHHEE (progressive velocity: VSL) (X1E® L ~LiZ % Tlal{E L 7= (Pedigo 1993)
(MAK23) 13,




SD 7 > h% 265 ppm D =2/VL F & ETHREET 98 HMEE Liz & 2 A, HRISIBRITHZIH
RO, THEa AL ERGEEITERBRERREICE D SRR KIEEEZ BNLD
(Mollenhaur 1985), SD 7 v hMZ#E{b=/3L k (20 mg =273V hkgbw) % 98 A &EEE G L
72 2A BROBHBIORZ o— A, B MY MIROENE, BFEREDIKT., £ L TH
B ds KOV (F7213) BRI EMROIZRD GO bivlz, ZORMEMEY —F ¢ v Bl
(ZEARIEEE® B hr o 72 (Corrier 1985) (MAK23) 13),

IV MIITMEEEER 5 D Z EREN TRV, b2V MNER D D WX = 3L k
Wiz~ U ARBRICHEBE G T2 Z L ICEVRIRICOBEARE LA L, ZonERFTa LT
VHDHZWNET == b OFEGIZ I IHl & D 2 LR TV 5 (Kasirsky 1969, Mitala
1978) (NTP tr471) 17,

M7 Mot b v b (k=0 R E LT 4 BEION21.8 mgkgbw, H) AR 14 H )
ORA 21 HETRAKBE LIZEZA, BIAERODBREAEE L PZDHDOAEGFROKTRRD
Nice 2720V MEBIZEV RHMRIC b BEA S SR L, REET, AEEREK T, & L Tk
FHIRAEEO LR b iz, B RAIEIIEIE S 72 h > 72 (Domingo 1985) (NTP tr471,
CICAD) 17,19, Z O L1380 | 14k SD T v Matafb= 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 trd471) 17, /-~ A |ZHfb=L + (81.7 mg
2L hkgbw, 1ELH, T4z 8 A~12 A) Z##45 L CHIFROMER LU CRICEILE
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=Ha . BL O~ U A& b= 90 ~ (ffk=30 b & LT 43.4 mg/kg
bw, H) T 13 HMEE LI=%E OMEE T, FEOZEMR L OFEHM 1O 517z (Anderson 1992,
1993) (CICAD) 19,

PERJIC A U T2~ o 2 &2t b = 31 B (200, 400, 800 mg/L) #&Teffk T 12 BFIEE L.
x*%/fe%aﬁimét (VB O~ w7 A L AR S W2, OSSR, 400 mg/L F LT 800 mg/L
DL ML 5B L7 BE & QR Lo MED B IRBO A BT T L, F2RIBOAEFRII 2T &
/;ar“ﬁiﬂfwzn B ST, R RO EROK T IX 800 mg/L X< BRETAE UM, KR
OFH T S O B 400 mg/L 35 X0V 800 mg/L (X< BRECHIZ Sz, W EIAT o
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>
ERROIER, M D 9 o, FEFEMREE, 2 L GRS S X OMEMEEO X 7 o — 203
%2 S 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 LOREERICELITEED b h - 72 (MAK23) 19,

7 BEENE (RN
In vitro
XA IF 7 A TA100 #ha W oA A ZFBR T, B S9 X v 7 A H )b b3
g = L BRI OZERFVENRRD b, 723 TA9S #hIs KL UF TA1535 # T2 B ) e



R SN2 h - 72 (NTP, 1998) 17,

KEEME = 81 NI 6 U TR 13558 Lo 7o 23 ik Ge a7 (R A8 4
(SCE)Z il =, Fofla/MERoMaEiRZ b e b L S8, (MAK23) 13

b MERHESEI A V2 EBR T, 00 A A E UV-C BREHC K v & Z 4172 DNA
BEEOEEmFE, F5 2 DNA OOy, EEWBRARE L (47— a VORI EL 5
Z 7o 7z) (Karwn 1997), F7-20 bAoA A 0d, o VERL 2 E(Xeroderma pigmentosum)
B DHER 7 4 =TI X R ETX Y VAT RREBEEZMH S XPA (Xeroderma
pigmentosum group A)DOFEREEZ 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
QK BEFFEDRP B G LI TEH 7BE DY /IR TRO LN Z LAMEIN T
Do ZOFFRNFIT SV MEEID b a L N F T AT U d—" o RPNRIET DG4
B3k T8¢ X 0 EETH > 72 (Anard 1997, Boeck 1998) (MAK23) 19,

FLEMG 2 A2 R IR =2 L R OBIRFMERRBD biv, ¥ U T LA Z —iHila T
T E RS JOVIMEIERDNE U, ~ U ARRHMESF R CTIXs ABNHIEISF ps3 DFBLSFED &
AU EERLKEAE T Tl DNA O—AREOIH-C 62372 DNA 5N m 2 Y 7 3 LT h3,
8-t NaXx-2-TAXL 7T ) AIMEDIERITEED S pinpoTe, B b Y /RER (FIER
Hfe) TIRZUH DOEIE DD LTzid . AIMEIERR Y BRI (Jet it ds X O AR
ZIRER) OFFITRBDO LN oTc, T7I0 A T AT K DTN ABEHEITI & N S TH7R0)
2, ANV SR AMOMEARIRA A (T RX T A ANV T A B, diER) b EHR LM
RatERBIZ B % AT T AIREMERZ 2 DT D, 7220 hAY DNA BEEZEET L Z &0,
WER LK E AR U O FEREEZ £ 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 CCTEE L THREIN TV,

2fli> = )L MEEWIE R X 2 F 7 A (Salmonella typhimurium) .. X5 E (Escherichia coll).
H2F B RE(Saccharomyces cerevisiae) |kt 3 2B RFMEITIZ & A LRRMETH Y | N EE (Bacillus
subtilis) CHGMERE DG b ZIT TH D, 2 fliz L b THMERIERME—RE ST 5D
DIFF A F 7 AE(S. typhimurium)TA100 £ (I S9 X v 7 AFME ) ZHW=FTH Y |
TA98 #k$ L TN TA1535 R TILFaE TH - 72 (NTP 1988) 17, HZFEERE(S. cereviciae) T 2 ffii = /3
Vv MEAEIZ XD ERFMERRO bz & OWEDN 3 #db 553 (Fukunaga 1982, Singh 1983,
Kharab 1985), [Al UHHZFEERE TR 72 255503 2 B IZ R Td 5 (CICAD) 19,

In vivo
LONESE
FBREN & O T2 AR BB CIRE < B T OREHEIE VL (CICAD) 19),
b R T DO OREEE
O & 5
AA A~y AL v b b= 0 R ELTO0, 4.96, 9.92 19.8 mg/kg bw) O Hi[A[k
H 5 TR BRI 2 35 G- B AR AR e Y R B O I 56 03589 B v 7= (Palit 1991) (CICAD) 19,
HEIEN £ -




HENDA L — (2 b a L M BRI G LT- & 2 A, BRI BEUAR, FRomEiik &5
LT & OWEMN S H(Farah 1983), Z OME TS &Y 400 mgk =273 h kg bw Tl
(EWZ & BRIEDHAIFTVC & BV SN ThH D Z & BRHlio
fEHEMEN Z LV MAK23) 19),

BALB/c v 7 A~Dfta v b (b= N0 R ELTO,6.19, 12.4, 22.3 mg/kg bw) D Hi[A|
REENTE 512 L 0 $ 5% 30 RfE] LA IC 2 Ge Pk AR M BRI/ IMETZ AL D ¥E N - 386D 7= (Suzuki 1993),
F344 7 v FClIEER =L b (0, 3, 6 mg/kg bw) DOIEMENEEICXL Y, H5% 28X 010 H
BT, B, 3 X ORI DNA HEEOBLAIEEZEO L~ L) E5 L7 (Kasprzak 1994)
(CICAD) 19,

VU T UNDLARL— b3 v R & 9 BT T RSN G- (B S 400 mg/kg bw) L.
9 AZICATEMIL O BRI 2P~ T & 2 A YIRIOREE S RPN BT 5 mfEHiR o HBLEE
bz v MEERETIE ER LT e, ROBESHP I TIHEWEZBD 727> 72 (Farah 1983).
WALy SRS BRAA T 2 AT DR Hr 2 & RRl DS R A BRAA T 5 RETITAY 11~13 A A
MDD, ZOWETHWE 9 A &V D IR RO YL R R 2 4 51213785
TlEenWeE2 LD,

X A
a0 b EFa L MR, 20 AW AT KB RN AR AN T — 2 3D L
IARC Monograph Vol.86 (2006) 61 ClIFt# L T\ 5,
INESS

g = v b O NIE < TS L DR AMET — & 23 K[E National Toxicology Program (NTP;
TR-471, 1998) 10, 1D THLE XN TWD TARCE/ 777 01 CTH 5 ), B6C3F1~v A (61
fin  MERES 50 L) & 0, 0.3, 1.0, 3.0 mg/m3 DRl = /L ~-LKF) (MK 99%; MMAD, 1.4-1.6
pum; GSD, 2.-2.2 pm) Z &K= 7 1Y LT 6 R, A, 5 H DO S5MT 105 HEHR A #&
L7z, ZORER, AR - AFAELE BITHIRIEL OEVITRD SR> 7eis, SFERE IR
? 3.0 mg/m3 T 96 #2265 105 M E TR LV K<, METITER= L MEGHET 20
75 10538 F THITHIMNAFRD BTz, OVFE APERRERTMALIRIEIL 3.0 mg/m3 B 5-REDOHET,
PR R MEREABER IR 1 8.0 mg/m3 & HREDOMECHIREE LV b A BEICE S BAEL T\ e,
il K& XS (77 ) —~BIO S/ Fidhny ) —~) BNEESh, MERELZ 3.0 mg/m3
PR CRWRAEREZRD -, Ml [EXTT /7 —~ (B, 8.0 mg/m?3) OFAR, ML, <
BX PNy ) —~< (. 3.0 mg/m3) OIFAER, BLOINbEEDLEREAERIL, NTP 2T
HWMAEBRDOE A R B ar ba—L Ly PR T, BB AT BN
BV FE MO I AT O A IETERL AR 572 (NTP, 1998) 10117,
Fischer344/N 7 v F & AW R Tk, R & RIERICHERES 50 Ptz vy, 0, 0.3, 1.0, 3.0
mg/m3 DR =)L hEkfiz2 Gteo 7 0 LT 6 B, H. 5 H /BOSMET 105 @A
B LI, TORE, RELBCAFHIIRREE & BEWVITRD b ho e iy, X U3 TE,
Fifife Rz A EEREMERIRSE . VR ERRMERE DR A= 3 L OVE B 132 T ORiEE = /S L ~E
< BBECHEREILICEEE CTh o 7o, Wil EEORE RO RIIECITRIE < BRET, METIX 3.0
mg/m3 X < BRETHBISHIN L, RF LR AR X ORA L _E R @A I D 1.0 mg/m3 33 &
O 3.0 mg/m3 X< TBHETENENA B RIEMNNRD DALz, FIoMila, <& NS BES S,



HETIE 8.0 mg/m3 X< BRECHBEITHEIML T\, —F, HETIE 1.0 mg/m3 35 X 3.0 mg/m3
SBERETINSEORAERN/EMLTEBY, NTP Dt A YA aryipg— LIk

2Tz, R EERAITHED 1.0 mg/m3 X< ERET 1L, 3.0 mg/m3 X< WHET 1 PL@igE L
7o BEF 721 TS IR O 58 A SRITED 1.0 mg/m3 X < FERER L OWMED 3.0 mg/m3 (£ <
BRECXRIEL D D ARICELS, NTP EX UL s avrhae— VL Ui, ZOM,
EIESRIE R, W R, WIS R R R A O SR SR M I A E < BRECA EISEM
L. BERFEDRRD Sz, B @imlEED /R kA3 L O B R o b A it 4k c
mg/m3 X < BEHECRHRAE LV A BTN L 72 (NTP, 1998) 10,17,

& G SRR OO

KENEL

Steinhoff and Mohr (19917 v h&Z 2L b =7 /L2 =7 A— 27 17 A AE % /L(spinel) ¥
ETIESBELIEBREZMEL TV D, HNTZ A ERMEF AR T Co2t 0.66, Al 0.7, Cr3+ 0.3,
02+ 3.66 DAL (FHFHN) ZFFH, CaO, AI(OH)s, Cre0s % 1,250 C THEfE S CT& 5 (hi
D 80%A3< 1.5 um), SD 7> k (10 #Hfn, MELES 50 PT) 12 10 mglkg DA ER/LA 2 HH[# Z &

21818 (19 ENS 31 EEIZ4EB T &2 1), 2FEMKENEA LT, 1< EICLHRE
B iuéﬁﬁ;ﬁf”ﬁ@'ﬁ%h O LIRS TN AERIE S BRE Tl &S 3D FAH HEgR A 58
» (100 Pt 61 JC ; XTBEHT IZ0PE) . 1PEiER 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
TIVERTELEL, Z0% 4 mg OF{b= LV % 30 MEAREWNEE L& 2 A, 50 L 2
VED T~ MMTHRREZN A D334 LT (ACGIH) 91,

REIE N B -

Steinhoff & Mohr (1991)/% SD 7 v b (10 i&#s, MEMES 108) (a2 h—T VI =7 A —
70 DA FOVRR (ER(1)-2 &[F) 2 2 5 A 18], 3 BIEENE S L 7= (55, 600 mg/kg
bw), HAREICEDLE TR LI A, ACRIELERT2ED T v MIEBEESE SO b
7o GREGRERAE 1 DT, AIBE 1 U0), ZedokfRRAE 1 DLISHLARERIE 2 725 TV 5 (TARC, 2006) 611,

Ja BN G-

Heath & Daniel (1962)(%7 ~ & (2-3 » Afn, M) 10 PTIZ 28 mg D 4@ =27V M AR % g2
W UTe, B G RREIIRERRIEA R (G5 1 70—, £ A0% 4 BhEER G52 71—
EL.28 p HETHIZAkITT-, 53 HETICHE 1 BLUE 2 /v—7TENREN 6/10, 2/10
DTy "B LN, AFELEZT Y MZOWTHRZE Z A, 12 TTH 4 P HaERMN IR % 52
7= (IARC, 2006) 611,

B TS

Steinhoff and Mohr (1991)i%, SD 7 » b (HEFEIEIZ 1 8 20 T) 12 2 mg/kg DER{L= /51 K
Z 5 AR K LKL TEYS. 250320 mgkg WA G217, 2FEKE TREEHIT - &
Z %, 20 mg/kg O E[EFE HH#ET 20 PLH 9 PUIC R RIS & 78 72 (ACGHI, 2001),

B NELA

Memoli 5(1986)IZ LU, a SV hEE (V7 rA=v L, FEVT T, XU TAT
Da=y NEEMH) 2 SD 7 v b (30-43 Hifim, K 10-17 &, #f 8-15 PL) D KEREIZHLDIA
Z (E£1.6 mm, B 4 mm O/hay R, H250I30EY, Z4MEREERE L., 30 %




AECBIEEZITIZE A, BHEENLICABEOER 2O/ L HE L TND : a0 b 41% % 5
TV NEEMIRBAEL(1/18), 33% 2L M EETr= v v — 30 MRRES/26), 51% =
PV R &G TSR R #AEB/32), TARC, 2006) 01

£72 1520 Lo v F (FE, MR, Bl AY) KEEFEFICER =2V M AL WITEE Y
0L U AZHDIATL 6 itk E THEE X MERAWTT 21T 2 A, 2790 MNBHERET 2
VT, 7 & DZBAERE T 3 VLIZ B G- O IR R 23788 B 7z & O #Hii5(Schinz & Uehlinger, 1942)
W50, IARC U —=% 7 2 )L— 713 limited report & L Titiuk L TV % (TARC, 2006) 611,

i A N 4 -

Heath (1954, 1956)I%7 v ~ (10 » H#n, HEMES 10 IT) 12 28 mg D& )& = /L ME A K
BREBAF AP B G L, #e 54 122 B £ TICHE4/10)F L OMEG/10) I S-EAL COREE (1F
& ERBERUNIE) OTEREZ BTz, BIRGTIZEE =0 MR (. n=10) OftiZHl
gh (M, n=5) MEH D VNTZ 7 2T Uk (M, n=5) ZZiLE 4 28 mg AN EER S L |
Be 5% 105 M E Tlo a0 MESRE(8/10) THIE (B NIE) OFRARO T, I OFRihH
DY T AT R CIIAERRITAE U722 - 72(TARC, 2006) 671,

Heath 5(1971)% XU Swanson & (1973)i%, 7 v ~ (7-9 #fn, M) (C N THEBIEIH 5 i
N THEBAEIDEEREIZ Lo TA U “BEFE” ki (Ri££0.1-1 pm) 28 mg ZHiRNEL LT,
NTBEEICTERASEMEIE LTa sy k=2 a -2 ) 7T U E&ME S TVnD (an
Uk 66.56%, 7 1A 26.0%, EUTTL6.66%, v H L 1.12%), 3EIOER (55 800L) %
IToTofER G- 29 » HE £ TICHREEAICRAEO T A2 MRS L7z (181 H :3/16, 2 [B1H : 4/14,
31E1H : 16/50), FEIIRGBHNIE, MiTiE & A EBRHERIECTH - 72 (TARC, 2006) 611,

Gilman 5(1962)1%7 v bB LV~ 7 AL =50 b & D W EHE =230 - &2 AN
Beh U, BB AEEEIZER L2 00 B X0 bR b3 L EOFRENT & it772i0%7
v NOFPEBEEICE B AMEEZRT 2 EERE LTV D, Gilman (196213 Otk OFFHCEE
bz v b (FRRNEE) 2857 v N TORBIRBEORAEREN 50% Th-7-Dlixt L, v
A2 TIFELBO bR T2 L LTV A (ACGIH) 91,

(2) & b~ (RN OEE)
T adEEEE
FLHCE L

A R K OV £
FLHCE L

v RAENE

B RAEE
a9V MORERBIEET L Mo T D, 2290 hOIEFTIZE Y 7 Lob PRl S 4%
EHIER T, BT Ay A=A P THTEH HBEICESROOND, CAEBLEE
SINTWD, =T VbBEEEEZ R L, = v 7L & ORZZERISITHEN RV, 3790 ML DK
JEEEIIETOMEYE (BB L hea UL MERE) TELD L0 LEbhS (IARCS6)

6)-1
o



FRyTFTARNMIBRATONDE N, RNy T T A MNGHEETa v MESENBH L 72 FliLE
NTHY, ZOZENT UL ML MEO T LL X — il i 6 5 O i 2 fifpT 2 R
wéoﬂﬂ»%«@@ﬁﬁm\:y#wK%K@WLTwé%mﬁﬁmﬁE%<M@Ehé
(Enders 5, 1988), 2B =y 7 /EETITRWNE Y 1 ABRIZEME L TWAEMEICE 22300 Mk
TEMFRD 51TV 5 (Geier 1988) (MAK23) 19,

Ny FTARNTIE—KIC 1%DE/La SV 2T Y SRMLUTHWS, Ny FTANTT
LV — S8 55 BEREE T 0.01~0.1% (Hifb=3v b)) LA ST 5 Rystedt
1979, Wahberg 1973) (MAK23) 13, L2 LBIERRISE R ZTRFEOH bW Sh T b, BE

WZRIERRBD BN TWD 9 4 OBRE Tl =V MKEIRIZ L > TS M E RN 5] X
SN, TOBEOBREIREDa T 43 a b HE5H5M 0.001% b=z 0 b)) THS

128 & # = &7z (Allenby 1989) (MAK10) 19,

WAk a0 MRS T 5 BE OFIEIL 567 A 1.1%H 50T 1,141 A 2.3%E DT —Z 13 b
% A3 (Nielsen 1992, Sch 2001), L VW% a %< LIZHA 5%~20% L WL P Th D Z & 3#H
I TS (MAK23) 19,

TNV b ASDRAERD L TN, #ERIEERE, @BRmMTHBA, T L THR L THWI &
WEZERE#R R v NV —27 AIVDRK)DAT 5 1= 2R FEXI 53 F7 A N THB L7z, 230 MEE
RIS, FRC 7 v ABIC L AWB AL X LTV D LU T ASCEBREEARILS
WA, ZHEBZELLEA Y FHFOa L MIBIEKE L TV DH7D L b b (Geier 1988,
Guo 1999), thOREFE CILEME A4 O RIS T3 - T Tk L ORGSR CMies (BE7 2> 2)
THEN L MNEEE SIS TG L 525, 7044 7T NI T CToOXh il /E
(airborne contact dermatitis)f3i|3 2 5 X4 Cu % (Dooms 1986) (MAK23) 13),

458 NIC&B a0V b F 4 A7 %2, 492 NIZ 1% ka0 b (U® U ACiRfig) 2 Huvi- 8
vFT AN EAToTe L Z A, Hiba v MEET 23 4 (4.6%) BEMEREERL, £D 5B 10
ANIWEE = > T B RO EZ R L2, 2D 28340 9 H 19 4B B a7V b T 4 A 71234 %
FEPEROG 2328 5 7= (de Fine Olivarius 1992) (MAK10) 18,

ANV EBIO=y A EHWE Ny F T A RNT, 1,310 A 76 44 (5.8%) (TR XS HER
W BT, 1,310 AH 50 4 (3.8%) 23 231 MIXF L CT LVX —[xJis % 7~ L7z (van Joost 1982,
Marcussen 1963), =/ 3L b7 LLX—|I= v 7 LMD AR, Rl 0 MEELT-BEIC
<RBOBIL, 4,140 NOEEERRIZLIZKEear— MNRETIEE /L= b J\O)@Zf’l@ﬁﬁ)
7.1% C& - 7=(Schnuch 1993), 12,026 4 % xf%RIZ L7z fthod = AR — FRA CI3E(L =L h~D
JAERIT 4.7% Td - 7= (Enders 1988) (MAK10) 19,

223 ADF—REWRIC LI/ FT A T 1%L =00 MIx L 224 (9.9%) 12, HEHE
79 £ 16 4 (20.3%) (ZHEMERZ G2 A U2 2 & N & T B (Kiee-Swierczynska 2000,
2002) (CICAD) 19,

AL N T LR —BEIKENE T L N A HERERAA L CHFRBNE L Rholo 2 L
HH, ANV MK T VAR —RE a0 MEICE 2 b O TiEa BiZ&E =290 FEIRIC
EBbDTHDHZ L IRE STV 5 Nielsen 2000) (CICAD) 19,

PR A A B
SR S BB R S 2% & RIRRIC L b DRI METH DA, %< DL M
EYMTHRESN, BAV P I—A PR UAKIELS B LEZS@BES T TR<a v  MERED



DiFE72 ) 2790 BRIF~DOIETETHAEL D & OREHN H 5 (TARCS6) 611,

BT AT v T—3 A RRGESAETEI< 1,500 ADOSHBIE D 5 B 9 A IThs BIEIRNFED S,
1 £ 3R ER XL OB EFEV) DI T 28152 L7=(Coates 1973), AL X 0 LIFfZ =2 /3L b pEHL
THTEHL 12040 BHED > H TAPHEIERZF AT EORENRHH (Key 1961), LavL
Z D% OBEF XTI TV RN MAK23) 19,

BN REF O 2 /0 NEBHINH 0 | X BHEIIIEREM MK T UM SHER 2 %27
ZT-H, RPEB IO 20 NREE &L OMBIEERD DiiehoTo, 194 4 DX A T E LV R
TATOWCTHIRERE LT 72 & 2 A, xHHREE (RIREIX< B 102 4B XL OIREKTER 594) 12
L., WREIXED 92 LB NG EOK T L FEVI O FAGR® Hiviz, £ 7 Bk
RBILOEORAERS SIREIX< B CRMAEICEILE L, BGRETOFELEREITIFEL
KRR E, SREIZCETENEN0.4,1.6,10.2 g 230 h/m3 TH - 7= (Nemery 1992)
(MAK23) 19,
b= AL b= T B VOB NEL BC LV EEES N BFICHMERIELZS SR &M
W X T 5 (Shirakawa 1989) (CICAD) 19, FEV, LUK F &, M - JRAFE =30 R
FEBIOZELR a0 L OBOSBERATHR SN TN D, 290 MUGE TS T < 122
ND558hE % %1502 13 45 (1988~2001 4F) D7 v —7 v Tif5Ea4T- 7228, FEVI L~
THEHE I DT ERBESNTERIRE L OHBERRBDLNEE T Tho 2
(Verougstraete 2004) (CICAD) 19,

a0 FB L= oL MERS, BSOS T - ML ITHB I OE A 7 E L FIETSET
8 < FBE OKGEICEIEER 2" 2 LGS TnWD, 290 MEAPREICEEEZ A
T EERTROABELRRFNLIT —ARZT 4 P OREIN TN D, b= v & FWici
FRBR T, BEGELHETH < ShED S BiEEORD Hivd 12 ANO T BE D GG %
L. MEFTOHETIE 105~1%EE k= v h) THhotz, ZhiE 0.007~0.893 mg/m?
DLV TIEEITENL EDOIELE L OFL#HH & 5(CICAD) 19, = /3)L hA~DENT A MK
IGHTEE X 8 NIZRED B, ZD O H D 6 A=z L b —HAS EEERE AW ET Lr s
— W FET A FRASIZEE L, 230 MEEERR IgE 3 KOV IgA 23 & 7-(CICAD) 19, Z d
6 NFMiEE= > 7 VOENT A S THBERIGEZ R L, = v 7 /V—HAS 127 558 IgE 73k
i & 1172 (Shirakawa 1988) (CICAD, MAK23) 13). 19),

a0 MERITICE< 82 A DI BE 23t RICWrimai & 217\, i KR =30 Mg
B RIMEREL DA S, HURARMGH ., MitRE, RS, £ L CHREO MG EEREIC OV TR
oo RMBOFTBEZIGE VN, 2790 ME, 2290 MBREMIZIZKE L TEB Y, ZhHF
YIEEEIX 0.125 mg/m3 (0.001~7.7mg/m3 L ) Th oz, TOFEE, ik LRGP =0
NIRRT a0 M LA EICHE L TWD 2 b MR IREE X OWEIE & 5F 2 D BRE SR
X< BEHTHEIZHEMLTWS Z &, SLILBBOME2 EOREREORAELIXSBEHTHR
IZEWZ B E 72 5 7 (Swennen 1993) (CICAD) 19,

T R BEME (R - AR, BEEE BRAMEIEERL)
g IE L
BT AT I =" REfWbE AL N —3 4 MNE T T 2 RV TV D 27 4 D%
BHEDO B, 24120 XBEORE 2R, ik A b — 1 NEERIICEEE 5 2



52 EERLUIERYIORETHD, TD%, 1952 412 Millar ST KEDE A > b B — 31 R
LGN 3 FloCAMBEZRD, 2,9V ERRRETH D Z & &7 L7 (Jobs 1940)
(ACGIH) »1,

BT AT v I—N A R - i T35 T < 1,600 ADEE D 5 6, 12 44 I T - A
PECAMZRDTZ, 12 405 H 9 AIFRGEIC, 3 AITWBICHEE L T\, FE< BT
12.6 45 (1 » A~284F) Th o7, HIHEIR & U CptEgnkds L OSER % O BUh 285 Lz,
1240955 8ZITFEL L, 2D HH 4 40 HAGT LR I TARAE L Z £ 5 BER O R E MR M A3
RO LT, MHEPIIIVED IV NG o T AT I —" A R &z, BREF
230 MBI 0.1 mg/m3 &8 2 TV /= (Coates 1971) (ACGIH) 91,

BT AT T = RHBEICHERT D 22 A DI BE IOV TR 21T > 7o, HEFFECTEY
X 114E (1~304F) Th o7, EFﬁXﬁ%@z CEEITRD O, MR b AR & B TR D 7R
Mo T WHEER U ARSI I REREE 25 S 2 LT\ D Z L 3B 2 b, WIS
DZERHF 20 MEEIE>0.1mg 230 Mm3 (15~25 > 7 0) BXOS>50mg ¥ v 7 AT
/m3 (10 > 7 v) T - 7= (Lichtenstein 1975) (ACGIH) 91,

1979 4F~1983 (/T T, AV =—T > DB A2 b H— 31 b TIFITB O TR A Z2iEMT
biviz, 290 NI BREFIHEICL > THLEREARVIZEAEN 0.1 mg 290 Mm3 LV HiK
MoTels, JEME, BIE., WHEICEET 208 H TR bIX<BE LIV ED o 1o, BEREE LT

WCEHIT 5 - (DFEEL BIREE 0.06 mg = /3/L /m3 O I (2 FZEME DI ZENE DR Btz
(Alexandersson, 1979-1), (2) F¥NE < FBHEFE 0.06 mg =273/ N m3 O G5B 13 FPEE 0%
P ZFR 2 7=, IRPBIOMmFa v MEEE 29 O BIREICIEOMBEZ R 72
(Alexandersson, 1979-2), (3) =/3L NI # (0.06 mg =/3L Mm3) Z[EGEL T, 41 F’ﬁ
JitikRE DR E A3 FE L 7= (Alexandersson, 1979-3) . (4) RAFENIZ D 5 971E (=230 M
< BBIRE 0.06 mg /3L Mm3) ([ZLEMORENGRO LI, FEIE< 8L ITEREREZ 2
L. FOHOPFHE TLAMMITENGEIN D & OEXEEITFED 7 < 72 - 72 (Alexandersson,
1980&1983) (ACGIH) 411,

T AL N SRR LR B A RO @ 2 44 ORtifARE T = v N RS & xR
& HE R LT, R O =30 MREEZS 0.0052 pglg THo =Dk L, 2 4 0% o=
JU REEIZ0.14 BL V1.0l puglg THY 27~194 fFEBETH -T2, kb 270 MREDEWED
NEIEAERE U~ 3EiTdh 0 . %R 0.002 ng/g 12%F L 3.28 pglg (1,640 1F) T -7= (Hillerdal
1983) (ACGIH) 91,

KEDE AL b A—3A MNUE TS T < 41 4 OS5 @& TR IREE (41 %EP 34 4). X#4
B (4149 13 4) . BERERE (41 4% 23 4) &8z, i X BMEICERE 3R S5
BF OKEERE A > R — 1 METY T 10 FUL BTV 2, 2095 B0 2 41220 T
WiEMRE T o7z & 2 A, EMBaEREMEM RS KO L AR O, AV z—T D' AL T
— A FEETIHICBIT 51X < #&F — # (Alexandersson, 1979-1)72 6 FHH Hlizek a0 k
B4 0.06 mg 2/3L h/m3 & LTV 5 (Fischbein 1992) (ACGIH) 911,

T AL NI — A NEETE TV TV 42 A DO BE IOV THEZIT> 72, 20O THIT
1982 FEIZPAS S 728, FHAIE 1983 £ 5 1985 4R I2h ) CTi Tz, 4 4 oxt L CififER %
Tolo& ZA, BBt EMEMA 2B, ETLmIRED X V7 AT L 1—3 1 RSz,
16 44 (Ml X #e 0 B 36 L OVMERE AL 7 23R 7 BRI\ e =7 > 7V 73 Thbih Tl |



¥y CAEDOZELSH 2390 MEETE 0.14~0.16 mg =273 Mm3 Th-o7= (OSHA 12X B HIEMN
1981 #2174, 0.05 mg =/3L Fmd & LTWDNEH SIXEHEMEICREMEZ > T\ D)
(Auchincloss 1992) (ACGIH) -1,

NRUX— (T T H—AMTF) OXAT T RBH@ECRELT 5 FlOVWbys Ta,L
Mifi] DESNTWD, 770X —RIZBIFHXATEY FFEBIXEEEETHY, ¥A4TE
v RiEEZ =05 < OJERNZNZEN O TIHITHFIE (10~100 JEE) 35, SIEERENENLD
WFEEM 2 FVMEE L QO D 1O EERBIZZ N TN KR E S B2 b, 44 7 2 NFEH LR
T DX AT EY R—a2790 MFREEN G | £ OMERENITM 2L F CEOIZZ A TE S
Rk T 5D, 2,90 MEL BIXAEEHET 5 ZOF A 7 K—a,90 Mg h sk &5 %
HILD, BAD I H A HITHONTHIEMRES CTREMELATT o7& 2 A, it Coates (19715
DA b= ML BHIORE & RKENIZ—E L7=(Demedts 1984), Z DHE I Z
Lahaye ©(1984)IX& HIZIBIERE X T2, XA T2 Rk 1% =231 h CTRED 7= Z OWFEE
ARIE 1970 FEDAEDNIRO T, 1T A EDGERFHERPM Thh TRy, EXHl CA%
fRMT3 5 L a L b 8k (HBBEO 7 L—2alkEB X BND), DEOV Y 2 IERERSE,
ZLTHATEY RETARRBO N, RFHEREIT) 2 &Ik BT AREIX 0.1 mg/ms &
20 3oL MEEITR B T 45 pg 2230 m3 TH o7, Lahaye Hix® A2 Fh—s34
MERBIZZ SV ORIV THY, BEA Y R —1 MEEATIERL Ta,ur Mgk EF5
LTW5% (ACGIH) %1,

7 47 RO @)L b L OHESAHLE T35 CE) < J7 @ 1 B0 MRS SCRIER . MR
BEARENELTWAZ EZHME L, Zoa 90 F T T 240,000 > OESKILA (0.5%D
a2 NESH) HHEE 1,000~1,200 DN NEFEAE L, 230~240 A DIHEE HMEN
TV 5, RTEOFEEEIX, 1966 OGO R 3B % 7 2. 5 5818 MMaEHi7- 12 1~2
AN D Z EIZRF Tz, ZOTHT I EEIE = UL MEERR, =790 MATREE SR, A, &t
Thb, 2790 MERFFZHAET 26 CARET 8~19 mg/m3 THH ., ZDOHIZIX 0.5~1.0%
DIKEME =V R E £ D, Roto 1M R 2D 21 AD 2L MEL BHEFE R L O, Wi
ZHELTHWRNT U F NI LTz 55 NOJBEZdRE Licr—Aay bu— iR b1i7-
TWD, ZTORER, REFIT LT vr MIKEHEOFXT Y 22713 4.1 Thotz, ZriBa/ L
MESBEOFMNT ZBEARICHIXSBE SN TV, Fifg=VL b (0.1 mg/m3 LLF) 1ZiE
SELEFBEOWEMREY A7 1T 5 FHM LR LTS, EHIZRoto lFa v bbb
WITHEER G A =7 1 YL AME R SRRSO S & B E R F o2 5 B B T R A
EiToTc, TORERE, 0.1mg 2790 Mm3 L F A &Lt = NV hEF T 1 Y Uz 6~8 F1E <
BEINTHERMERELRESZE T U R ZITEM LR o122 L h BN EMER S
K5 & 2T HERIIFE LW EBFE L T 5 (Roto 1980) (ACGIH) 91,

Nemery |Z~VX—(2H DX A T BT 2512, 194 A\OXA T FHFETE X
W10 N XA T & RHFBEEEF@8E L. 59 AD X A 7 R THNOIEET T < i@E
CREFRE) 12O\ T, 279 MEK 8B & FEREs ~ ORI L TR & 21T~ 72, A4 T EV
REFEE T ~D a0 MELS BT, 290 M2 ERIFERNORAET HEK T 2L ML AT
Bo BRE OV T Ta L BRSNS T AT ATEERT, bt s)E
Rz, BB E B a L NBEEZFARZEZ A, R a0 MR LR a0 M RE
(CHHRAZRE . F7o 3 B OIS BREICHEHIN - 2 br—L L~ CEEJRE 0.0004



+0.0006 mg/m3), KL~ CEEEE 0.0053+0.0032 mg/m3), BLOE L~ (CEHjERE
0.0151+0.0117 mg/m3), & LT < §& 7V — 7 TIEMERIER 2 5F 2 D B3 %\ MBI H Y |
FIIRCE, MEICRIEZE U, BEED HEEDPHEEICS ) o1, BRI & OIEIR & 773 558
FHOTIRIELS BL AL TN —TF THHB I L —F I AT ER LTV, AE2P<0.05)1138
D LD o T, MBEERIZENIEEEVC), —BEFEV), &HRKPHEMERDEEMMEF), Y
MU R S (PEFR) CTREAM L. AL b & LU E TR L~ < BB dS L O RRE & Bt L
THEIET LT\, E< BEICHRITOBENIE) S 7223, LMD REMEL 0 bR 258
KFRADZENHLNER T, BRLAVIE BRECOMEEE DI TITRED Hivie -7,
BB IZB L CIX 2 COR TR TH o 7o, L EDORER D DARIE < BREO LN BIRE %
NOAEC (0.0053 mg/m?) & L TR E L 72=(Nemery 1992) (CICAD) 19,

PEMED 20 NHI3E (229L MRS U 200 MREE S LT 0.056 mg/m3) (ITHREIE <
# L 7o e 57 B | R R E 3580 b, MR F e L VREOFER EFRRD b
2o 2B RV 3 —RFFua=2 LU RITRE D L7 - 7= (Prescott 1992), Ziuizxf L. BE
fb=z v b, a0 M BEXOEE 2L MR ELEZHBE CldmEhFeso o Lr
OEFIBOGNT, MEF R I —FFr=V LU REEICETLEEORERD D
(Swennen 1993) (CICAD) 19,

#2055 O ORI E
2

1965 EIZF 2y 7 TRAE LI OHEIZE— VIR MEE 2 AL FRFKTH 5, HWhEC
N ENTZ 48 NDBHED H 5 20 AAVDLEET T L7228, SE1% O] O FRIFRHEY 4 X O
INEB X OV ORI E ZE R ERE T TNWD Z RSNz, BEEENRFEL7 7 FOoE—
VEIPIRD REIZEATEZ EHA LT, ZORFRIZE— L OEE RRD SE 27201 =2
NREMZD LR TV, FED, L L/NEOEZRE N KEL L OSLXF =051
WESNTWD, LIERIEICE T 2 290 OEENLEL S 5o TORNA, B —/LOiagEHE
HE RS DEZ B &4 23R & 0 | BitlE =L D3RR ARNICERIES N D Z &1 kY
E— LA REICHKT NOREREELZE L ELIEL0rH Lt (Bonenfant 1967)
(ACGIH) 1,

1960 SRS FHRIC/T T, KE, B F, F—a v 50— L&, HOREA L
L CE—/UIZHiEE = /S0 R 2 RINL CHRGE Lz, 20 B —/L & KEIZIRA TR A DO HIE CHE
T LB EEEHRE SN TV, Z0HE, 2290 MEL #&E2Y 0.04~0.14 mg/kg bw,” H (8~30
NA /5 44~165 Y v MV H) TEERBW IS SIS TISH DWW L EZ HD,
T LToiHEH O 18% WAL TH 0 . 40~50%2MFBElCIUE S VEAED H BITLMHIE T
L7z, a7V EBRGIERI LEEZOUEDZMERFLEZ bR 6D E LT, KEIZE—/LE
T2 DI Z R TEDDIRVWERELER > T2 b, FT7 v a— L BEODE~DEETH
Do BE—IZEA IND 20 MBI & ZLHIAE & 7V 3 — U XD ODERHIK L,
Uk TIDIEZRZERAE LD D EBTITEL L TW5, B L-BFIIFEEL S EI L TR,
JFAAL D % 7 B — v AMiEH E Y L E VB L OMmEFEERFEOMS EF LT
(Alexander 1972) (CICAD) 19,

2V MEEMERND H 2 WITIER OEBIRT 5 2 L1 & 0 B K OUERFE A Bl o 23 TS AL
S, RMERMZIEZ B X 29, 290 NI BEBFEHE IR MEEZIERRBO D Z L 13%




OWHAEND S T, BHEAEENEICZ LW O TH -7z, Stokinger and Wagner |+ 20 mg/kg
bw O La L N ERKICROEEST 52 LKV RNEKEZIELZ G S+ 2 L 2H)E LT
%, & NOSRMEMZIEIIRDO THD 1 OETELD, ZOLNVEBZDHREDOIX EHLHN
FR O . F7EREEIC BT D ARMERME ZIE 134 UZe v & B 2 5315 (Stokinger 1958) (ACGIH) 411,

6 NDIEHRT 7 4 7 B (20~475%) (ZHifb= 0 (150 mg,/ A) % 22 AR O
L7z & ZARMERMEZIEN L U, ARIMERBIIHIGIE L 0 50~119 <. ZHUEHRGRTOMEIZ
AT 16~20%DM T 570, ~EZ 1 B S BGRNTHAT 6~11% L5 L7 (Davis 1958)
(CICAD) 19,

A AGH - 8T
MBI T EIER L O EEE TR S & OHE 2 S 25 (Smith 1981), stttljf“
FFCpr Al & L CHifb =230 b &R A L?’:ﬁ‘ﬁiﬂ%%ih?’:%ﬁé;u ZERIR R e BALILER O
LI -T2 LS STV 5 (Raybin 1961) (NTPtr471) 17,

71 BEEME

290 b OO E KO IE k5t FOBEFEMEICEAT 2HMEITEVEFEH A TY
% (CICAD) 19,

Oesch H(1999)1F t MIFBIF D /L MK HYaRBE FHRE 2 MG L T 5 R s Ok
BB 2L M ERE>4 gim3) T < HB#E 78 AD 9 H 11 AD U o8Bk E T RIT 21T -
7L 2%, DNA — AU OBNE L O DNA BErEEOEEERD R S, — 5T
de Boeck 5(2000)1% =L ME BoE (24 A ;215 g2V glRhrLrF=r) B
T OB A U AE< B@a (29 X ;199g 2Lk gRFZ LT7F =) OU L RERT
I/ METEZ RO HE N, DNA HIEr, DNA BBLRIBEF TR Givierolo &l LT\ 5, ZRisxi il
EHORF a2 )L NEEX 1.7 g a0V g RPZ7 LT F=0Th-o7= (MAK Value
Documentations, 2005) 13),

AV, sabs =y, BROEASOREIXS BERAE LT 26 NAOFBIETBIEIZ, itk
Yt Y IRASHA T Vo ZEOBEI (O3 HTIc X %) 23588 Hi7-(Gennart 1993) (CICAD) 19,

IR BRI T A, iocth’\AODHﬁk% IXSENE LT 78 NDOF#FE ) b HilZ ik <
DNA —ASHUIM OFFEN MR S Tc, IT<HTIREIZ =20 b (25T IREEHIPA, 0~10 pg/m3) |
BRI L (2R, 0.05~138 ug/m3) Z LT (2R EEHIFH, 0~125 pg/m3)
ThHV, 22 NOIFIX EXRIEE L OHRERTH D, 7 /3T 2 Y v 7 BT OFER, DNA
I & =21 R (P<0.001; r=0.401)F LU K2 o A(P<0.001; r=0.37DMICA E 7o FHBI R
D HITZA, & OB B 7z ho 72 (Hengstler 2003) (CICAD) 19,

X BN
LONESE
Wegner 5(1986)I% KA Y D TR T —IZH HERIEHTICBNTa UL MEEIZIE<TEE N
TUW5D 40 NDFIE %2 XG0T 1983-1984 4R 7 4 — /L RAX T ¢ AT o712, “EHHEENT 42.7
+9.3 7%, /UL MIEL BEINTBEHIAMIL 11.3£8.04 FETH > 7o, 1EEREZER T O an



Jb NERPREEIE 813.6£451.4 g/m3 Th o 7o, X7 O mekE, MikaE7 A hEB LMo X
BRGNS DA ) —=2 7 TlEasr )y MIRENZ2BIRITEO binignole, 22 TIO4
BAESITCO < &b UL M2 10 L RIE< B\ SN2 583, JEC L7270 ADH H 67 A
DIEN &~ T, A T L2953 O TR OFEEIT 63.6210.03 % ThH D . KD T

(65 7+10.23 %) X VAT -7z, 1981 4D KAV #FIFIE TOI L HREQ3%) & it 5

&G OB AN X DT FIT 43.8% (29/67) & BHEIZE < L [E DA 19.4% (13/67) (H
HIBEE 92.3% (12/13)) . B3 A% 9.0% (6/67) (5 HELEZ 83.3% (5/6)) | fll D FEMENEEE A% 14.9%
(10/67) T o7z, 1272 L Z OFREIXFIEECHR SN TE LTV AT T LDEE Th D 72O
T HPA BT HEMIIRITTEY, Fle=v VORI B FA~OBEDITLE (B
FEFTOIE L TR) BT RE BT T D A RENE 2 R4 T & 720, (MAK Value Documentations,
2005) 13)

Hogstedt HIZA Y = —FT U 1ZHDH 3 4 Fﬁ@ﬂﬁZﬁEAA S C < rEE D 5 B, 1940-1982 4
OcH7R L b 1 FEMBESSR CAIIESBES N 3,163 DB FBEZXRE L,
1951-1982 F-D[HEHFHAE 21T > f:ﬁ%ﬁﬁ%%&% LTWb, ZORETIHIS EEZ 450873V
=TTV D (1 y aIFZER P 200 MRE) B S S BREICRE 2 LB A D (<2 pug/md) |
RS SRR BICH RN LD AL, EERITBHEEG S L > Ty (1-5 pg/ms) . BEEGEY
DOHEGEZEIT> TV D (10-30 pg/ms) | HE AW ORI 21T 9 BB IRIRO 230 MaiEd &S
LTS (60-11,000 pg/m3), 7RBXIRITBE LS T AT o T1—"4 RO L D7, BiEE e

EICHEH SN D SZEOMWEICHIEL TSN TV, ZORES, A ORI 80 L T T 292
AT L2 (SMR, 0.96, 95% CI, 0.85-1.07), 73 ADFERB R A TH Y (SMR 1.05; 95%
CI, 0.82-1.32), D5 H 17 NI AziBeo 7= (SMR, 1.34; 95% CI, 0.77-2.13) R
DEEEEAROWEE TR L7223 SMR ISR CTH - 72, —J7, BEMM (FIENE< 2 bx%@ﬁ%ﬁf‘ﬂ)
B LTI EZ 20 EE Lz 7 ars— L0 @< EA 10 £ ERB L OW)ENEX< #
P35 20 LA BRI L 7-BE TN A X 2 B 70 C 238 b= (761, SMR, 2.78; 95% CI,
1.11-5.72), &HIIZZDak— KT i%ﬁ%’%nﬁ‘éf L ATEN 4 FlfER sl (ZOBITEETE
D 1A%IZAY L, BEE 0.2%IZHAD E@WBETH L L EHE HLITF XL TND), 1970 F4X
DDV IATONTERETIE, AV 2 —F VOBEAE&RE S @E & —HOA T 2 —F 2 NBHE
DR EIE VIR -T2 Z RSN TV 5D, [TARC V—F 2 7 7 —T 1%, %zﬁ‘/ﬁﬁt
B D 72N T & MLDFED AT < ag@.ﬂ*%%cm ELHARAY R L EL BIREEIC
FAREA 7202 & 2R LT 5] (TARC, 2006) 01

Lasfargues H137 7 L ADBHAE&RIET 7 o MBI 5 ak— MFEEIT> TV 5, JEHH
Wi &b VAFEZ R L7z B 577 709 A& XPRIT 1956 05 1989 4% TIBMZ1T o 72,
1983 i /E'Eéﬂt*ﬁj CAHa L MRER X OFEHEORF 230 MREDG 4 SO &
BECOE LT IZ< Bl (BEASH CAICEREESES R TW 2R, KIE<SERE (BMTA
h = 3L w,;%rg, <10 Hg/m3\ PR =L MR, 0.01-0.02 pmol/L) . HRREEIE < #BRE (B CAH
290 NRBEE 1540 pg/m3, JRH 9L NEEE 0.01-0.10 pmol/L) . @R EIX < il (K
20 MEEE, > 50 pg/m3, R T 30 MEEE, 0.02-0.28 umol/L) , i 5 709 A 634 A (89.4%)
PWAEFLTEY ., £0 55 295 A BHRRAER T £ THEM ST\, BYEEIEIIIR 5 EE O
81%, /2L LI AD 69%IZH > T0, T DFER, £{4§®§Et>4é ITPHE & FIE—FE L Tn R

(75 NBETS ; SMR, 1.05; 95% CI, 0.82-1.31), JifiZs Al K BIETCHRIC %l WD B (10 ASE



T ; SMR, 2.13; 95% CI, 1.02-3.93) . Z O REIT i E X < X CEV T2 5@E ok b &
KRBHBEND Z L EHRELTWS (6 AFEL ; SMR, 5.03; 95% CI, 1.85-10.95) , (IARC, 2006) 61
Z @ Lasfargues 5 ® L R— MW T, 77 v ADBMAAELE TH 252290 b &
WX T AT T =3 RORRZEIEL F& &M AFEAER L ORI &2 1D K72 58 1 R4
OFERPHE 7z (Moulin &, 1998 1), ZiuE Eit Lasfargues (1994 F) D3R 77
N &ETe 10 » BT LD 7,459 NOJ7EE (B 5,777 N, &Pk 1,682 N) ZXkf5L L=
FA—RTHY, ZNENO LGRS (1945~1965 ) 725 1991 412 H 31 H %
THEEZIT> T\ 5, EAREIMIX Lasfargues 51994 F)DORHRTZ > FT1H, o 9 T
B T3n ATHY, FEUFBHHAIX 1968 F0 5 1991 -F TITo7-, SEL L7- 684 ADIEK
I CRZEE (633 ) BLUOHIALT (29 N) THEGR LA, 22 AB2%WIZHOWTIRHATH
ST, 77 AR TOREREHKT 5 & FEREZFE LRWIEE D SMR 1% 0.93 (684 A ;95%
CI, 0.87-1.01) TH Y., Fiind Al X BT TIE SMR 1.30 (63 A ; 95% CI, 1.00-1.66) &4/ L
TWie, [ah— b MNTFr—Rar ba—RIC L DI E A EEET R RDEA) LEZ LN
DM, BERAE AT D2 & T SMR 23/ NGl ST < HlREMEAE TARC T —F v 7 7 L—
T3R5 ], (TARC, 2006) 91
Moulin 5(1998)D 7k— N7 —A 3>k a—/Uif%ECTlE, 61 Blor—A (Jifigs ASELH)
BLO180 ADay e —nZxtgel LTS, adk— hBIENG 1 r—AdH7=0 3oz
Fa— Lz U7 s QB IC S & A — AR L HICEM 3 » HZ B L TEB Y
DEDRERTEFL T2 EBGhro> TS, ORECHETHY HAERNE6 » A THD, 7r—
2B Xz e — L ORSGIBIT 51E< & i/a7i72%~V%~7%)/7x%mwT
137 (320 OFLEME & 0-9 DFEEMRIISBERA 2T 25T, Bix, Qs hex e
7x%yw~ﬂ4kmﬁﬁﬁ<%(&@QQQE%L%@%L(mnﬂwﬁkm%gk@ﬁﬁﬁ
B (hoRERFECTAECLIWHE), ELTHELL, a2V KX U T AT U H—3 1 RO[H
HrE < BT, MBEREOEEOME Ca— MU LR KBER a7, ME=2 TIE<ESNT
M, BXOHEERRIZ BEIRICHIT Lz, BEIZ BITIEME A 27 £ 72138 E-NE
2a7 (GEEE x fGEHIR x BEEE) & LCE Lz, BREIEKEA T T2 b~ H#A I
ZIXBILT7t%, HREHC BT 21X B OWUSNAEICSE Lz, £V A7 1T 51X TEA =
TIXT —ANHLET 5 10 FRTE TOFRICHE DSV, BUEEE GBEEL., DIail-> T,
ﬁ@%&ofmé)K%#é%ﬁﬁﬁﬁ%ﬁﬁ%émi%%ﬁﬁA A VB Ea— LTS, iR
IR BRE 2 RIE R E O A #E(ever versus never) |2 K VD 45172 (BEEIEIZEE 4 A @I 20k
%%@&m, WHTER), YVardxz 7 AR =Ty —~v M) o7 AZHEF LN TWDLREBAME
RS RFR LI LW EOARSKERF DEBI~ NV TF AT 4 v 7 ET VEFRML
TRHb L7z, DRER, nﬂwb%;@&VVXT/ﬁ~ﬂ4Fﬁﬁi<%¢¥%®ﬁyf%
R vszgav«w01%ﬁwalmﬂ%%CI1%36®f%oto_®ﬁ/xm
< BB R L OFMERBEETHM LS, BB LUV ERITHEE-NERAFEE CIXiE-
T Lhotz, BEREERRAO NV =2 T AT =4 RIE<ETITV A7 38 L
(A Xt 1.69 ; 95% CI, 0.88-3.27) . HE-ME R & CTHEIC B L72(p=0.03), —J7kE
FEHZDOaA NI N =R T AT T =3, NIEL BEOA » XKL (4> Xtk 1.26 ; 95% CI,
0%24m RHEI<KETHLER @@%hﬁﬂoto%ﬁ%b<iﬁ%@@%5%ﬁh%g
%ﬁﬁbtﬂ%%iﬁbgﬁﬂoto@ﬁ LB (RO 80%ICHUEEIEDH V)



EAHIET D & Ay AT 2.29 (95% CI, 1.08-4.88) (Zxf LT 2.6 (95% CI, 1.16-5.82) &%+
H 17, (IARC, 2006) 91
Wild 5(2000)(%_Eik > Moulin ©(1998) D =7k — F D Tl b KEWT T v b &R, [FkE
DYaT T ARV x—< ) w7 A& HNTEYFEM7eBEERIEEZER L, 1968 1D
1992 - F TIBHRAE 21T - 72, #5 2,860 AD 9 BIENZRFE LaWGE (RIS T
V) @ SMR 1% 1.02 (399 A ;95% CI, 0.92-1.13) TH VD | M AN L D IEBEMETHM L 7= (46
A 5 SMR, 1.70, 95% CI, 1.24-2.26), X< H@ME=2 THEIEGESH CAIT<ESNSGED
SMR iZ EH- L (26 A ; SMR, 2.02, 95% CI, 1.32-2.96) . BERE A OBRE A4 REH ) < 551l
FHOMNAFECITE HICEWEZ R L (9 A ; SMR, 2.42, 95% CI, 1.10-4.59), —J7. Bifkith
DT T MZBIT DB ASLIEL SMR 1.28 (5 A ; 95% CI, 0.41-2.98) Ch > 7=, FUELS K UM
DOREGRED AWE 2 IR LT=2AR T U ElRE T 0 Cik, BRI a LV B XX v 7 2T 00
— A RIELS BIZ X DN AU A2 XIE BYIBNIOISE UC ERT 2 2 & 2784 (10 47T 1.43),
L2o> LEERE DIX < BT LA 3580 by (TARC, 2006) 071,
% G SRR O DR
2
IR TN A VKEIMPT Ol < FEE A, Al LCHEMT 274 a s T =0 as b M ST
PEIT B, 3o TE & D (considerable) 7 X a7 = a0 cEAHRICEAT., 5 7 A%,
M NI B TRAE O 3642 2 388 72 (Schulz 1978) (MAK Value Documentations, 2005) 13,

BN ADIERR Y A 7 Gl
=v U RAZIZEI L, US EPAIRIS Cancer Unit Risk Values
(http://cfpub.epa.govincealiris 2/9/09 #E78)205 L O Air Quality Guidelines for Europe,
Second Edition (WHO) TR Z#1T o723, =2/9L MIBET 250380 bz no 7z
("cobalt” TH), F7z California EPA OEHHA Cancer Potency List
(http://oehha.ca.gov/risk/Chemical DB 2/9/09 ff58) 2V 35 L Uf First Priority Substances List
Assessment Report (Canada EPA) T % [AIERIZHRFE 21T 5 7273 cobalt DIFHITFEH STV
Mol

FED AP IR
TIARC : 2B (B MZHRT 2B B ANEDILD)  (Cobalt metal without tungsten
carbide, Cobalt sulfate and other soluble cobalt(Il )salts) 81 , Cobalt and
cobalt compounds 62
:2A (B NI LTEBELLSEDBAMNRH D) (Cobalt metal with tungsten

carbide) -1

ACGIH D A3(E MTHT D RN ADEEDID) 91

EU Annex I : Cat.2 ; R-49 (bt MIXT RN ANEDLILD W) GRSV b Bilg
a3V k) 9

FEEMAETS CF 2 B (B NIRRT 2B ADBEDILD) (22390 FBLRa L Mes
W)

DFG MAK : Category 2 (Cobalt and its compounds (inhalable dusts and aerosols))



13)

(3)  FFAURLLE DRI
ACGIH TLV-TWA : 0.02 mg/m? (8.2 x 103 ppm), as Co (/3L M B X OERLEY) (1994) 91
ACGIH #5ZEE -

ACGTH (2001) 91 TiE =31 b 35 L OERS =2 3L ko TLV-TWA % 0.02 mg/m? (8.2 x 103 ppm)
LED, AL OMETOMEREZA M, D ~DREZRE/NRICHSZEEBR LTS, Z0
TLV EIIBES Y v T ATV — 3 RTFIZEIT 5 3,90 NI BT 553, WFEHk:
%A®i<§ﬁﬂﬁ’$@f%@ ZHVHIEMICRED S LB 2 b D, FEREMW) TldfE~ ORI %

WU 290 MELS BB CIEEEEARO LN TWDS Z Ennb, BBRAME A3 (B FERTIX
FENAMEDHER S NVIZAS, B R ORBANE & ODF%Lﬁxﬂ%%u@#@’fT) ST 5, Ll ACGIH (%
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