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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 Fﬁfﬂl <& 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 =K< i’z??k L HERG UL TERY | JAKES, Moo o, 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=AV AN IVE . VoV A N - A=YV, 70 NN /=¥ (7= VAV VR NS 7.7 3= DAV M N 11,7 3= DAV VB 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 MZEIT 5 LD50 fE : 7~ b (6,171 mg/kg bw ; TEMIHNER 5 IRA, & L O
FEVERIME 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), RNEME= 3L FTHhHMWER{L= 3L hdD SD 7~ MZE1T 5 LDso 23 3,672 mg = /3L
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

W% (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 LOSEHERIE~ D) . ~ 7 A (126 mg/kg bw ; {TEMIHNICE N D IR, LB IO
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, #
RAE R B | EIE R MKIE A U Tl 0 250/ MM 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), MDA L FTEEIHICERKT S
IR, R L ORIERE~OFE) N LN EifE STV 5 121,2.3)
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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
MoToN, F OFAEBFE D RRENY) & L TEvy GRFFES 5 PLrf 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 ST (Cavelier 1989), L L7 A —T7 b OFBMEZTZ 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) Tix, 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 4, local lymph node assay (LLNA) CHIFHHFEDOHIMAZRD 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
HEFEEROBIME R 235788 & 172 (Camner 1993), L L Z OB LI =290 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 HEF N M RER AL #E (0.1 £721F 1.0 mg/m3, 6 R, H, 5H  #T3
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, SHEERROBICER TS B0, ZRLOMMOEIX
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), 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 —YORWERE. T L THEMRIENE 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= &
A, PO LIRS 3 X OV A RHEL & 1 5 238 1 O O i AR B R 23 38 9 & 4172 (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, w7 A2 0.3 mg/m? (0.11 mg =/3L hm3) LB 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 AUZHiER U > HiDIEKR IS L ONGERZEE M~ & 2 TORAEE 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 — B) b EERME/M) ~OEMIIRAGETH T, X T AT 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 B8E V2.5 mgkgbw,/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—ACAFVHZ—E, NADHF + 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,
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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
% % b5 (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 FROEMA G EEZ 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 F/213Z N LD a2 L F&2IZLKFE 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),
BERBIECIIBIE SN o T2D | IR~ U ZAOEIN D720 e OITHEEH TR BEMEITRHE 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 AL ERGEREITERBRREICLZ ZRORKIEEE 2 LD
(Mollenhaur 1985), SD 7 » hZ#Efb=,3L kb (20 mg =2/VL I\/kg bw) % 98 HH&EH#& 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 Z~ 7 ARENICHER G752 SICXVRIBICABERNELLZ ., ZonHFERTaLTFY
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
Nz, a7V MEGICE D RMRICbEEEA S SR L, FEIET, REEEEEE T, £ L ik
FHIRAEO LN B iz, R RAIEIIEIE S 72 h > 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 A, 48 A~12 A) Z#45 L CHIEROMER 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,

PRI U T2~ o 2 &2t b =31 B (200, 400, 800 mg/L) #&Teffok T 12 AFIEE 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 &
/;ar“ﬁiﬂfwbx W BTz, KER EROMS E RO T 800 mg/L X< SERECAE U3, KR
DOFEXTE S L OHEXT E #1400 mg/L 35 L0V 800 mg/L £ < BERECHIZ ST, K EiEho
DR FIT2IE < BRETHRO B, 400 mg/L 3 L1800 mg/L i < FERE Tl B doks 5%
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

FAIFTAE (FLEXRTE) TAL00 BkZ2 W — A 2R EBRTIX. IFES9 2 v 7 20



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, F5 2 DNA OOy, EEWBRAIRE L (47— a VOWRRIZITEEL 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 BEFRNRPEE G LIS TEH TEHE DY /IR TROD LN Z LAME ST
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 EERLKEAE T Tl DNA O—AREDIH-C 672372 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 OB FERELZ £ L DNAREZ 525 2 &b —o20rfetE & 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) CHGERIG RS L2 TH D, 2 Mli= v b THESR 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), [F] UHZEEERE CHR 72 D5 RN H 2 B IZ R Td 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-

HEANDA L — b a L MR EENE G LT- & 2 A, BRI BEUR, FRCEMEEIRE
%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 » h Tl =V & (0, 3, 6 mg/kg bw) DOIEFENEGICL Y, #H5% 28X 0N10 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).
I SRS AR T 2 AT DB 53 & HBl D Py 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

75 1053 F THITHIINATRD b7z, VE AP FRERTIIRTEIX 3.0 mg/m3 & 5 HEDOHET,
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— Lo PEBL T, RBIEEE AR E R AEN
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 LOEEBE T2 TomE = 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 < BEHECRHRAE 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%A3< 1.5 um), SD 7> kb (10 Hfn, MELES 50 PT) 12 10 mglkg DA ER/LA 2 JH[# 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
TIVERTELGL, Z0% 4 mg Of{b= 3LV % 30 MEARENEE L& 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@ =27V MR % 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, a SV M4 (V7 rA=v L, EVT T, XU TAT




Va=y NEEMH) & SD 7 v~ (30-43 Hiin, M 10-17 T, #ff 8-15 PT) O KEREIZHLDIA
A (HE1.6mm, EX4mm O/hay R, 50 30EY, ZAMEEMEERE LT, 30 »
HETBSREZRETI-LE 2 A, BREBNICHIBEORR AR @G L TnD 2L b 41%% 5
TV NEEMIRBAEL(1/18), 33% 2L hEETr= v v — 30 MRRES/26), 51% =
PV R &G TSR R #AEB/32), TARC, 2006) 01

£72 1520 Lo v F (FE, MR, B AY) KEEFERICER =2V M AL WITEE Y
0L U A DAL 6 itk E THEE X MERAWTT 21T 2 A, 2790 MNBHERET 2
VT, 7 & LZBAERE T 3 VLIZ B G- O BT R 23788 B 7z & O #Hii5(Schinz & Uehlinger, 1942)
W50, TIARC UV —= 7 7' )L— 713 limited report & L Titiuk L TV % (TARC, 2006) 6-1,

i A N 4 -

Heath (1954, 1956)I%7 v ~ (10 » H#n, HEMES 10 IT) 12 28 mg D& )& = /L ME A K
BRERAFPIPIC RIS L, #5122 H F TlorE@/10)3 L OGO G TORE (1F
& EDRBERUTHNIE) OFEREZ Rz, BIRETIZEE =0 MR (. n=10) OftiZil
gh (M, n=5) MEH D VNTZ 7 27 Uk (M, n=5) ZZ i E 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) 61,

Heath 5(1971)% LU Swanson & (1973)i%, 7 v ~ (7-9 #fn, M) (C N THEBIEIH 5
N THEBAEIDEEREIZ Lo TA U “BEFE” ki (Ri££0.1-1 pm) 28 mg ZHiRNEL LT,
NTBEEITERASEMEIE LTa sy k=2 o -2 ) 7T U E&ME S TVnS (an
Uk 66.56%, 7 1A 26.0%, EUTTL6.66%, v H L 1.12%), 3EIOER (55 800L) %
ITo TR R 529 » A% & CICHEEEMICABEO A A MR8 L7z (181 H :3/16, 2 [F1H : 4/14,
31E1H : 16/50), FEIIRGHANIE, MiXiF e A EBRRHERIECTH - 72 (TARC, 2006) 611,

Gilman 5(1962)i%7 v bB LV~ 7 AT =50 b & D W EHE =230 b &2 AN
B L, BBRAMEEMEIEEM L2 L R X0 bR b SL hOEREN L iﬁrw7Xi@%7
v NOFPEBEEICE B AMEEZ R T 2 AR LTV D, Gilman (1962132 Otk DG CEE
fba v b (FRNEE) 2857y N TORBIREORAEREN 50% Tho7-Dlixt L, v
ZTIFELBO bR T2 L LTV 5 (ACGIH) 91,

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

A R R OV £
RLAHE L

v RAENE

B RAEE
a9V NOEEEERIZ IS HSNTWD, 2290 FOIELSBEIZL Y 7 Lv X — PRl i 2%
I EE TN, FRTEA L P = P LG TEH S HBHEICZRBOOND, CAEBL#E
ENTWD, =T VBEIERAA L, = v /& ORZERNTHEN GV, 279 M X DK



JEEEITETOAWIE (Ea 0 heas L MR E) TAELS L0 L Ebsd TARCS6)
61,

FoNyTFTANMIERATOND D, Ny T T A NGHEE Ta L NI ERH Eﬁ)fi{ﬂ I
ﬂf%b\:@:kﬁnﬂw%%nﬂwbﬁ@7vw%%@&%&%&®ﬁEMW%I%
wéoﬂﬂ»%«@@ﬁﬁm\:y#wK%K@WLTwé%mﬁﬁmﬁE%<M@Ehé
(Enders 5, 1988), 2B =y 7 /WEETITRWNE Y 1 ABRIZEME L TW D EMEICE 22300 Mk
TEMFRD 51TV 5 (Geier 1988) (MAK23) 19,

Ny FT A RNTIE—KIC 1%DE/La SV E2T Y SRMLUTHWS, Ny FTANTT
LV — SN 55 BEREET 0.01~0.1% (k=30 k) & ST 5 Rystedt
1979, Wahberg 1973) (MAK23) 19, L2 LBAE LA Z T BE O b RE I b, BE

IZEAEDSFRO BTV D 9 4 OBF TIHE(b =L MKIEIKIZ X » Cls Ml g R 85| &
HZEN, TOBEOBREIIREDa T 433 b5 0.001% b=z 0 b)) THS

28] & # = &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 V%% %< LA 5%~20% L IRV L > P Th D Z & 3#H
I TS (MAK23) 19,

TV EASORIERD U TN ExEER, @REmMIRA, € L THR L THWI &
N JERHE R >~ b T — 27 IVDK)DAT o 1o ZMAEX Xy F7 A N THI L7z, 2230 MEE
RIS, FRC 7 e ABICE AW EFI X LTV D LU T ASCEREEARILS
WA, ZHEBZELLEA Y FHFOa L MIBIEKHE L T DH7D L b5 (Geier 1988,
Guo 1999), thOREFE CILEME A4 O RIS T3 - T Tk L ORGSR CMies (BE7 2> 2)
TRV MNEEZBIXE TG E 525, £244 7 F v RFEE LY COR T EAEIE
(airborne contact dermatitis)fi 2% 2 il &5 X 71TV % (Dooms 1986) (MAK23) 13),

458 NIC&Ba SV T 4 A7 % 492 NIZ 1% ka0 b (Tv U ACiEfiR) & iz s
vFT AN EAToTe L A, Bk a v REET 23 4 (4.6%) BEMEREERL, £D 9B 10
ZIEHREE = > TS I EZ R LT, 20 284D 9 H 19 4ICBR a7V b T 4 AT 5
FEPEROG 23288 5 7- (de Fine Olivarius 1992) (MAK10) 18,

AL RBER= v r v ERWENy F T A RT, 1,310 AH 76 44 (5.8%) 1T XSGR
B BT, 1,310 AH 50 4 (3.8%) 23 273 MIXF L CT LVX —[xJis % 7~ L7z (van Joost 1982,
Marcussen 1963), =/ 3L k7 LLX—|I= v 7 /LoD 4R, FilZ7 o L ELT-BEIZS
<ARDOHIL, 4,140 ADOBEFEZRIZ LIZKE 2 amk— MRE TIFHE(L 2L B~ EERN
7.1% T - 7=(Schnuch 1993), 12,026 4 % %4 L7 fthod> = 78— MR Tl (L =20 h~D
JERAIESRIT 4.7% Td - 7-(Enders 1988) (MAK10) 18/,

223 NDF—RA &G L=y FT A2 ST 1%L =270 Mkt L 224 (9.9%) 12, HEHE
79 4 16 44 (20.3%) (ZHEMERZ G2 AR U7 2 & N & T B (Kiee-Swierczynska 2000,
2002) (CICAD) 19,

AL N T LR —BEIKENE T L N A HERERAA L CHFRBNE L Rholc 2 L
N, T MZEBT LA —ISIT a0 MEICE D b0 TiER EigdeE a0 SR
EBbDOTH D Z L IRE STV 5 Nielsen 2000) (CICAD) 19,

PR A A B



LU s BT BEARME R 2 &[RRI 2 /0 b ~DOSE R ZIETH DM, < D as L My

EMTHESN, EAY M A=A M CAIELS B LI HEBETZ T TR a L MERED
DiFE72 ) 2790 BRIF~DOIEBETHAEL D & OREHN B 5 (TARCS6) 611,

BT AT v T—3 A RRGESAETEI< 1,500 ADOSHBIE O 5 B 9 A 1Ths BIEIRNFED S,
1 £ 3R ER XL OB EFEV) DI T 28152 L7=(Coates 1973), AL & 0 LIFiZ 22 /3L Rl
T CE< 120 L DOFBED 5 b T 4NMEIEIREZF AT L OWRENRH LD (Key 1961), Lol
Z D% OBIF XTI TR (MAK23) 19,

WARBRIENEFE O a2V FEBHIN S D | 1L BEE IIIMERREMET U ERARAER 2 IR
ZT=3, JRPB IO a0 MEE L OMBITRD Do Te, 194 4 DX A T E L RIFE
TATOWCHIRERE LT 72 & 2 A, xHHREE (RIREIX< B 102 4B XK OIREK TR 594) 12
KLU, FIREIXSED 92 £ICENMEEOIK TR L FEVI O TGO Hitl, £ 7o mphiE
RBELOKZOFARS SR < TR CRBEICBIEE Ui, WhBRETR OFEIE < BEIFIRIEL
T ACEE I E, BREIZCETENREN04,1.6,10.2g =30 Fm3 Th - 7-(Nemery 1992)
(MAK23) 19,

Eia s b7 e Y VOWRANEIL BIZE D BIES N2 BE ICHERIELSI SR T2 &0
W X T 5 (Shirakawa 1989) (CICAD) 19, FEV, LUK F &, fd - JRAFE =30 Mg
FEBIOZES a0 L OBOSERATHR O TN D, 290 MUGE T T < 122
ND558hE % %1502 13 45 (1988~2001 4F) D7 v —7 v Tif5Ea4T- 7278, FEVI L~
THEHE I AT ERBESNTERBRE L OHBERRBDLNEE T Tho 2
(Verougstraete 2004) (CICAD) 19,

a9V RB X a L MER, BEEGEORE T - M LITHB XX A 7 E L RfE TS T
8 < FBE OKGEICEIEER 2" 2 @GSN TnD, 290 MEAPREICEEEZ A
THIEERTROEERRGNLIT —ARZT 4 b@ESNTWD, Flba v M2 Wi
FRBR T, BEGE LS TH < ShED S BIEORD Hivd 12 NO T BE 23 G ROG % R
L. BEFFCORE T 105~1%EE HHfba v k) Thoiz, AL 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 OB D 6 A2 L b —HAS EEERE AW ET Lr s
— W ET A FRASIZEE L, 230 MEEERR IgE 3 KOV IgA 23 & 7-(CICAD) 19, Z d
6 NIEhilE= > 7 VOFENT A M THMERIEZ R L, = > 7V —HAS 25 25557 IgE 23
i & 1172 (Shirakawa 1988) (CICAD, MAK23) 13). 19),

9L MERTE @ < 82 4 D@ & %G i 217\, s KORF =91 Mg
B RIMEREL DA S, HURARMGH ., MitRE, RS, £ L CHREO MG EEREIC OV TR
7o MROFEBFEREIER LN, 2L ME 2oVL MBEMIZIZ<E L TR Y, B TF
YIHEEE T 0.125 mg/m3 (0.001~7.7 mg/m3 L > Y) Thoiz, TOFEE, Mh B L ORF =0
R R IR T a0 MR LA EICHE L TWD 2 b MR IREE X OWEIE &2 5F 2 D BRE R
ELSBHTARICHEML TS Z L, SLITBBOMH B PO EREORELIZS BHETHE
IZEWWZ &R B2 E 725 72 (Swennen 1993) (CICAD) 19,

T AEEL gt (CEGE - AR, BinEtE. A AMERERS)
S IYNESS"



B TAT o I—" A RERWDLE A N — 31 METET 2 T\ 5 27 4 D57
BED I B, 240 XBMGEORT 28D, ZUTE A M— A M RBMIC L 5 2
HZEERLIERNOBRETH D, ZD%, 1952 412 Millar HITKEDE X > hH—s3of
ELYD 3 HloCAMBEZRD, 2,0 EBRFKTH D Z & 2R L7 (Jobs 1940)
(ACGIH) 91,

BT AT I —o A R« BB T8 T < 1,500 ADOFEFE D 5 5, 12 41T - E
PECAMZRDTZ, 12 405 H 9 AIFRGEIC, 3 LITBICHEE LT\, FE< BT
12.6 45 (1 » A~284F) Th o7, HIHEIR & U CptEgnkds L OSER % O BUh 285 Lz,
124055 8ZIFFEL L, 2D HH 4 40 DT LR TR L Z £ 5 BER O E MR M A3
B B, MR EDO a NV N EETe X T AT U — A R S vz, BREEH
230 MEEEIT 0.1 mg/m3 & # 2 T2 (Coates 1971) (ACGIH) 91,

BT RT3 FRHEEICHEE S 2 22 4 D5 IOV TIRIT 21T o 72, TEFFECTY
X114 (1~30 4F) Th 7o, Ml X BMBICEE IR S, MitkeE b AR K & A2 IR 72
Mo T WHEERY U ARSI I REREE 25 S 2 LT\ D Z L 3B 2 b, WIS
DZEZH 2L MEEIE> 0.1 mg =790 Mmd (15~25 7 L) BLU>5.0mg ¥ 7 AT
/m3 (10 %> 7)) T -1 (Lichtenstein 1975) (ACGIH) 91,

1979 FE~1983 FEIZT T, AV =—FT DB AL b H—31f FTIHITBW TR X 2R3 T
bivle, 2790 MEIKBREITBREIC L > THRRVIZEAEN 0.1 mg 290 FMm3 LV HiK
MoTels, JEME, BIE, WHEICEET 208 E IR bIX<BE LIV E o 1o, BEREFE LT
IZBEHT 5 - (D)SEENE < BILEE 0.06 mg /30 Nm3 O IHBFE 2 BZEPED FFZEMENERD LT
(Alexandersson, 1979-1), (2) F¥IE< B 0.06 mg = /3/L b /m3 O @ 13 HEE D&
FRAEFR AT, RPBIOMAF 2L MREE L 2L hOEIE BREICEOMEZ RO 72
(Alexandersson, 1979-2), (3) =/ L MEL & (0.06 mg =2/3/L Mm3) Z[EGELTH, 41 F”ﬁ
itk He DR Fifi L 7= (Alexandersson, 1979-3) . (4) @AFENICHED 2 57fE (=30 M
<FRIRFE 0.06 mg =2/VL hm3) (OB O RFERRD B, HEiE< @& L ITmERESx
SV, E D% O T 4 BBLEE S BN D & DEXEF IO Bz < 72 o 7= (Alexandersson,
1980&1983) (ACGIH) 411,

T AL NN SRR LR B A RO @ 2 4 ORfFARE T = v N REE & xR
&R LT, R O =30 MEREEZS 0.0052 pglg THho =Dk L, 2 4 0% o=
JU MEEIZ0.14 BLUN1.01 puglg THY 27~194 fFEBETH -7, kb 270 MREEDEWED
NEIEAERE U > 3EiTdh 0 . %FHR#E 0.002 ng/g 12%F L 3.28 pglg (1,640 1F) T -7= (Hillerdal
1983) (ACGIH) 91,

KEDE R b — " NGE T CH< 41 £ O BE IR IREE (41 49 34 4) . XHE
B (4147 13 4) ., WSRERE (414 23 4) 287z, I X MG ICRE RO b9y
B ORERN T A b= FEETH T 10 FLL BB TV, ZD 9 HD 2412250 T
Wi AEMRE T o7z & 2 A, EBaEREMEM RS KO L AR O, AV z—T D' AL T
— A FEETIHICBIT 51X < #&F — # (Alexandersson, 1979-1)7 5, FHFH H13Z2e& =231 b
BEE% 0.06 mg 2/3L h/m3 & LTV 5 (Fischbein 1992) (ACGIH) 911,

T AL NI — A NGETE TV TV 42 A OFHBE IOV THEZITo 72, 20O THIT
1982 FEIZPAS S 723, FHAIE 1983 4E00 5 1985 4R I2h ) CTiThiuz, 4 4 oxt L CififER %



fTol=& 24, BEAMRMEREIERIZ 2380, ET@mBEO Y v AT v 1—" A Rt s hiz,
16 44 (il X e 00 Bl 35 KOS RE S 238D 1= R e =7 o 7Y v 7 Mo TE Y |

B UAEDOZELR T 230 MEEIL 0.14~0.16 mg =2/3L Mm3 THh-o7- (OSHA 12X H2HIEN
1981 #2174, 0.05 mg =L Fm3 & LTWDNEE SIXEHEMEICREMEZ > T\ D)
(Auchincloss 1992) (ACGIH) -1,

NNX— (T T X —AMTT) DX AT NESBE L L 5 HloWwbd s Ta,r
Mifi] DHESNTND, 770X —RZBITDLXATEY NMFBIXFEEEEXTHY, ¥4 TE
v N A2 T2 < DIEEIN T E D LIGITAE (10~100 JEE) 32, BIEHAENZERO
WFEEM 2 FVMEE L QO D 1O EERBIZZNENRE S B b, X4 7 2 RIS R
f5d %44 7Y R—aU0 MO Y . ZOBEREITM = L E CTERD LA T T
Rk T 5, 2,90 MEL BIIAEEHET 5 ZOF A 7Y K—a,90 MiFEEh k&5 2
BILD, 5ADIH A HITHONTHIEMREZ S CTREMELTTo72 L 2 A, it Coates (19715
DA N I—A NIRRT L BHIOHE L KEMNIZ—EK L7-(Demedts 1984), = D#HEITINZ .
Lahaye 51983 & HIZBIERE X T2, XA T Rhi 1% =23 h CTRED 7= Z OWFEE
AR 1970 FEDAEDNIRO T2, 1T & A EDGERFHERPM Thh Ty, EXHl CA%
fRMT3 5 L a L b 8k (HBBEO 7 L—2alkEBZ BND), DEOV Y 2 IERERSE,
ZLTHATEY RTARRBO N, RFHEREIT) 2 &Ik BHCAREIX 0.1 mg/ms &
720 3L MNEEITIRLE < T 45 ng 2790 Mmd Th o7, Lahaye Hidt A2 b h—3o
MERBIZZ SV ORIV THY, BEA Y R —1 MEEATIEARL Ta,ur Miligk) EFk
LTW5% (ACGIH) %1,

7 47 RO @)L b JOHESRHLE T35 CE) < J7 @ 1 B0 MRS SCRIER . MR
BEARENELTWAZ EZHME L, 203,90 F T T 240,000 > OESKILA (0.5%0D
a9V NESH) HHEE 1,000~1,200 DN NEFEAE L. 230~240 A DOSHEE HMEN
T 5, RTHOFEHEEIT, 1966 FDOHEHELEN O hmi%géﬁzé%@%ﬁﬁﬁﬁt* ~2
AHD Z KN TW 2, ZOTHEAT Y RITX = -v MERk, =730 MEIRERL, A,
Thd, 279 MERRFHCHAET 258 CAREIL 8~19 mg/m3 TH Y, ZOHIZIE 0.5~1.0%
DKENEa 7V 3G £ D, Roto 13 R 278572 21 AD 2L MEL B IE B SO, i
ZHELTWRNT X NI L7z 556 ADJ#iE 255 s Licr—Aa v hr—/Uifst %ﬁo
TWb, ZOREHR. *HHREE iﬂ/‘(:'/\/l/}\ X< BEREOFEXTY A 71341 Th oz, fcﬁio:r/vl/

B OENT b BESN TV, fifg= L b (0.1 mg/m3LLT) |

< #& Lff“@J%L@ﬂn”ﬁE B R :Hﬁ BEHMLIZERLTWVD, EHIZRoto lF=a v FdH D
WITHEEN G A =7 1 VL AME MRS RSO B A 5 S 2T o0~ 5 B CWim A
i1 o7, %0){*% 0.1 mg =7V Mm3 LA F &G il = v hEHATT vy Lz 6~8$ 1<

BN THRERELXRESIERIT I A7 TN LRn-o722 Enh, BUEDSMI B IR E X
zﬁ%%%iﬁsigljfﬁEL&wk@%ﬂwaéG%m1%mMAmHHMHO
Nemery |Z~VVX—(2H DX A T BT 2512, 194 A\OXA T FHFETE X
W10 ND XA 7y NIRRT EE L, 59 ND XA T F v N TIHNOVEERT T < S8
CREFRE) 12D\ T, 279 MEK 88 & FEREs ~ ORI L TR & 21T~ 72, A4 T EV
RBFEE T~ 2350 MIL i, 290 M &G BN LR AET HEA a0 Mo AT
5o ZBRHEOY T TV BB ENTENF VT AT R EERT, b ictho4 R



EROT, KRB EED 2L MEEEZTARZE 2 A, R a0 MREE L 22K a0 MREE
(BRI ZRE® . F7o 3 B I BREICHFIN - 2 Fr—L L~ CEEJRE 0.0004
+0.0006 mg/m3), KL~ CEHEEE 0.0053+0.0032 mg/m3), BLOE L~UL (CELE
0.0151+0.0117 mg/m3), & LT < §& 7 — 7 TIEERIER 2 5F 2 D B8 %\ ME IS H Y |
FIIRC8, MEICRIEZR A U, A LD FBE DA RIS D o T2, 07 & ORER E 7335718
FHOTIRIELS BL AL TN —TF THHR I L —F I AT EH LTV, AE72P<0.05)1138
D LD o T, MBEERIZE IR EEVC), —BEFEV), ERPHEMERDEEMMEF), Y
RS R S (PEFR) CTREAM L. fildu b & LU BE TR L~ < BB dS L O IRRE & Bhiie L
THEIET LT\, 13 BEICHRITOENIE) S 7223, LMD REMEL 0 bIER %25
KFRADZENHALNER T, BRL-VIE BRECOMEEEDIL TITRED Hivie -7,
BUEEEICB L CIE R TOM TR TH o 72, ML EORER) BARIE < BREDO AT HTRIRE %
NOAEC (0.0053 mg/m?) & L TR E L 7-(Nemery 1992) (CICAD) 19,

PO 20 FEIEE (2L MRS U A0 MREEE LT 0.06 mg/m3) (ITHEEEIT <
% L 7o et 57 B | R BRI E 3580 b, MR TF r X v VREOFER EARRD b
2o 2B RV 3 —RFFua=2 LU RITRE D L7y > 7= (Prescott 1992), Ziuizxf L. BE
fb=z v b, a0 M BEXOEE 2L MOEK ELEZH@E CldmEhFeso o Lr
OEFIBONT, MEF R I —FFr=V LR EEICETLEEORERD D
(Swennen 1993) (CICAD) 19,

2 O 5- R O ORI E
2

1965 EIZF 2y 7 TRAE LI OHEIZE— VIR MEE AL FRFKTH S, HWhEC
N ENTZ 48 NDBHED H 5 20 AAVDLEET T L7228, SE1% O] O FRIFRHEY 4 X O
INE KOV O E ZE R ERE T TND Z R SNz, BEEENRFEL7 7 FOoE—
VEIPTIR D REIZIATEZ EHA LT, ZORFRIZE— L OEE BRD S H 2572012
NREMZD LR TV, FED, L L/NEOEZRE N KEL L OSLXF =051
WESNTWD, LIERIEIZE T 2 290 OEENLE S 5o TORNA, B —/LOiagEHE
HE RS ODEZ B &8 23R & 0 | BiliE =L D3RR ARNICERRES N D Z &I kY
E— LA REICHKT NOREREEZE L EISEZ02 b LivZe v (Bonenfant 1967)
(ACGIH) »1,

1960 FEACRTED D FHRIC/T T, KE, B F, F—a v 80— V&R, HOREA L
L CE—/LICHiEE = /S0 R 2RI CHRGE Lz, 20 B —/L & KEIZIRA T2V E A DO HIE CHE
T LB EEEHRE SN TWD, Z0HE, 2790 MEL #&E2Y 0.04~0.14 mg/kg bw,/ H (8~30
NAR/H 5 4.4~165 U v bV H) TEEMBEWZSGAICETITHE R DWW LB b,
T LToiEEE O 18% WAL TH Y . 40~50%2MFBElCIUA S VEED H BITLMBIE T
L7z 27UV RGBSR I LEEZDOLHEDLZHAEA T LEZEZONLbDE LT, KERICE—/1L %
72D Z R EDD IR VWERELER > T2 b, FT7 0 a— L BEODE~DEETH
B BE=MZEREND 2L ERBIE R ZTLE & TV 3 — U X DO RERCHAIT, 23
Uk TDIEZRZERAE LD D EBITITEL L TW5, B L-BFIIFEELG S EI L TR,
JFMAE D %7 B — v ARMiEH E Y L E VEB X OMmEFEERFEOMN EH LT
(Alexander 1972) (CICAD) 19,




290 MEEER D & HVITIERDEIRT 5 2 812 & 0 B L OUERPE 4 5oy A S ML
S, RMERMZIEZ B & E 29, 290 MIKEFE ISRMEKEZIENE O b D 2 LTk
OWHAEND S T, BHEEREEMEICZ LWL O TH -7z, Stokinger and Wagner [+ 20 mg/kg
bw O L L N ERICROEEST 52 LI X0 RNEKEZIELZ G S+ 2 L 2H)E LT
%, & OSRMEMZIEIIRDO THD 1 DOETELD, ZOLNVEBZHREDOIX BEHLHN
FR O . F7EREEIC BT D ARMERME ZIE 134 UZev & B 2 5115 (Stokinger 1958) (ACGIH) 411,

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

AR - EAEEME
bt MIBUT AR L OBEEEITE O b & OWED H % (Smith 1981), i?‘_HjFK
FFCpr Al & L CHifb =230 b &R A L?’:ﬁ‘ﬁiﬂ%%ih?’:%ﬁé;u ZERR TR e BT
LN o T LS STV 5 (Raybin 1961) (NTPtr471) 17,

7 BiEENE

230 F OO X ORRZ I k5t FOBEFEMEICEAT 2HMEITEWEFEH A TY
%(CICAD) 19,

Oesch H(1999)1F t MIFBITF D /9L MK DY RBE FHRE 2 MG L T 5 e R siT Ok
BEREE T 2L M EREE>4 gim3) T < HB#E 78 AD 9 H 11 AD U 8Bk E W T RIT 21T -
7L 2%, DNA — AU OBNE L O DNA BbmEEOEEERD MRSz, — 5T
de Boeck 5(2000)i% =3V XL TH#E (24 A ;215 g a0 b gljRfbrLvTrF=r) B
T OB A U AE B@a 29 X ;199g 2Lk gRFZ LT7F =) OU L RERT
I IMEZ AR OB, DNA G, DNA B biIfEF 136580 b oo EE L Tnd, Zedsxiif
EHORF a2 )L NEEX 1.7 g a2V E g R LT F=0Th-o7- (MAK Value
Documentations, 2005) 13),

AV, rabs =y, BROEASORZEIXS BERAE LT 26 AOFBMETBIEIZ, itk
Yt Y IRASHA T Vo ZEOBEI (AT X %) 23588 Hi7-(Gennart 1993) (CICAD) 19,

IR BRI T A, iooth'\~®Hﬁk% X<SENE LT 78 NDF#E D HA7- Bl ek T
DNA —ASHUIM OFFEN MR S Tc, IX<HTIREIZ =V b (25T IREEHIPA, 0~10 pg/m3) |
7RI UL (EXKHFIRERPE. 0.05~138 ug/mS) Z L Thhr (ZERHIRERIPH, 0~125 ug/m3)
THY, 22 NOIEIEL Bt L OBFIRTH S, /23T AU v ZHEBESHrOFE S, DNA
FHUIMr & =20 R (P<0.001; r=0.401)3 L O F 2 7 4(P<0.001; r=0.37DMICA E /2R R
D HITZA, & OB B 7z ho 72 (Hengstler 2003) (CICAD) 19,

X BB
g IE L
Wegner ©(1986)1X KA Y D IR T —|Zd HEBHEHITICE N T2, VL MEGHMIZIE<E SN



TWD 40 NDOFEHE % K510 1983-1984 HEIZT 4 —/V RAX T 4 Z{To T, FHHEEIT 42.7
+9.3 5%, /UL MCIEL BENTHTHHINL 11.3£8.04 FETh > 7o, 1EEEREIZZK T D N
Jb NERPREEIE 813.6451.4 g/m3 Th o 7o, *IRI7# O mekE, MikkaE” A hEB LMo X
BRGNS DA ) —=2 7 TlEasr )y MIRENZ2BIRITEO binignole, 22 TIO4
BAESITCO < &b UL M2 10 L RIE< B\ SN2 5873, JEC L7270 ADH H 67 A
DIEN & ~To, A T L7295 O TR OFEEIT 63.6210.03 i ThH D . 2RO T

(65 7+10.23 %) X VTN -T2, 1981 4D KA #FILFIE TOI L HREQ3%) & ikt 5

EHGER O AN X DT FIT 43.8% (29/67) & B IZHE < L [RE DA 19.4% (13/67) (H
HIBEE 92.3% (12/13)) . 23 A% 9.0% (6/67) (5 HELEZ 83.3% (5/6)) | fll oD FEMENEEE A% 14.9%
(10/67) T o7z, 1272 L Z OFREIXFIEECHR I N TR LTV AT T LADEE ThH D 12O
T HPA BT HEMIIRITTEY, Fle=v F VORI B FA~OBEDITE (B
HEFHTOIEL F) ML TR L BT T 5 afEeME 2 BRIk T & 720, (MAK Value Documentations,
2005) 13)

Hogstedt HIXA T = —F U 1ZH D 3 » PO &4 T8 CEH< 55#E D 5 5, 1940-1982 4F
OcH7R L b 1 FEMBEGSR CAIIESBES N 3,163 £ DBMEFBEZ R E L,
1951-1982 DO MBHRE 21T o o REZME L T D, ZORETIIE<BEEZ 4 >OH T3

T TS (I y aNIFERH =90 MRE) (B S SRk =l :H%E/z B A D (<2 pg/md)
iﬁﬁﬁﬁé\(ﬁﬁi#&i THIFLH AL M, (EEF TS LW > TORWY (1-5 ug/m3) | BEE &)
DOHEGEZEIT> TV D (10-30 pg/ms) | HE AW ORI 21T 9 BB IRIRO 230 MaiEd &S
NTW25 (60-11,000 ugims) , 7RIHRIBE LY v T AT o H—34 RO L 9 /e, BHE4EHR

EICHEH SN D EZEOMWEICHIEL 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), D955 17 N AZ§RD 7= (SMR, 1.34; 95% CI, 0.77-2.13),, R
D EOEE EARWEE TR L7228 SMR IEFRIBR ChH o7, —T7, IBTEMIE (FIENE < & ﬁx%@ﬁ%ﬁf‘ﬁ)
B LTI EZ 20 L Lz 7 ars— L0 @< EA 10 £ ERB L OWIENEX< #
P35 20 LA BRGE L 72 BE TN AIC K 2 B 70 C 238 b= (761, SMR, 2.78; 95% CI,
1.11-5.72), S HIZZ O3k — N TITMFHEIEIC X 2T 4 Bl Sz (2 OIS T
D 1A%IZAE L, BEE 0.2%IZHAD E@WEETH L L EHEHLITF XL TND), 1970 FAX
DDV IATONTERETIE, AV 2 —F VOBEAE&RE S @E & —HOA T 2 —F 2 NBHE
DOWEEEIEVI R -T2 Z AR EN TV 5D, [TARC V—F 2 7 7 —T 1%, ﬂwﬁ‘/ﬁﬁt
B D 72N T & HLDFED AT < ag@.ﬂ*krbxf;u\ ELHARAY R L EL BIREEIC
FAREA 7202 & 2R LT 5] (TARC, 2006) 01

Lasfargues H137 7 L ADBEAE&RET 7 o MBI 5 ak— MFEEIT-> TV 5, JEHH
Dipd b VELZ R L2 B E#E 709 A% X5 1956 £ 5 1989 £ TEBM 1T 572,
1983 I /E'Eéimt*ﬁj CAfraryr MRERBZOTEEORT 230 MREENS 4 SO #&
BECOE LT IZ< Bl (BEASH CAICEREESES R TW 2R, KIE<SERE (BMTA
=L MREE, <10 pg/m3, JRF =50 MREE, 0.01-0.02 pmol/L) . FREEEIX < & (B LAt
230 MR, 15-40 ug/m3, SR =50 MR, 0.01-0.10 pmol/L) . &L < @i (%)
2L MERE, > 50 pg/m3, R T =30 MBS, 0.02-0.28 umol/L) , k52 709 A 634 A (89.4%)
PWEFLTEY ., £0 55 295 ADBERRAER T £ THEM ST\, BYEEIEIIIR T EE O



81%., I LI AD 69%IZH o7, DRGSR, /}i{zmﬁﬁt% ITPHE LT L TWnen
(75 NFEL ; SMR, 1.05; 95% CI, 0.82-1.31) . s Al K D FECRICHE RO Hiv (10 ASE
= ; SMR, 2.13; 95% CI, 1.02-3.93) . = OiaF i%ﬁ%ﬁ? T BRIE T CWO 2T BE ISR D&
KRBHOEND Z L ERELTWS (6 AFEL ; SMR, 5.03; 95% CI, 1.85-10.95) , (IARC, 2006) 61
Z @ Lasfargues H®D LR — MIFEWT, 77 ADOMBEA4SRNE T2 RICa 0 hB XL
WX T AT T =3, RORRZEIEL F& & i AFEAER L ORI & 1D K72 50 1 R4
DOFERPHE 7z (Moulin &, 1998 1), ZiuE EiE Lasfargues (1994 F) D3R 77
N &ETe 10 » BT LD 7,459 NOJ7EE (B 5,777 N, &tk 1,682 N) ZXf5L L=
F—RTHY, ZNENO LGB SR (1945~1965 ) 725 1991 412 H 31 H %
THEEZIT> T\ 5, EAREIMIX Lasfargues 51994 F)DORHRTZ > FT1H, o 9 T
BT3n ATHY, FEUFBHHAIX 1968 F0 5 1991 -F TITo7-, L L7- 684 ADIEK
IFFECRZEE (633 N) BLUOHIALT (29 N) THER LA, 22 AB2%WICOWTEIRHATH
ST, 77 AR TOREREHKT 5 & FEREZFFE LRWIEE D SMR 1% 0.93 (684 A ;95%
CI, 0.87-1.01) T&H Y., Find Al X AP TIE SMR 1.30 (63 A ; 95% CI, 1.00-1.66) & #4510 L
TWe, [aR—F RN —Aa> br— USRI LV IZE A EEEBIIRL B EAS EEZ LN
DM, BHRAE AT D2 & T SMR 23/l ST < HlREMEAE TARC T —F v 7 7 L —
T3R5 ], (TARC, 2006) -1
Moulin 5(1998)D 7k— N7 —A 3>k a—/Uif%ECTlE, 61 Blor—A (Jifigs ASELH)
BELR180 A=z ba—nazxtG b LTWD, ak— MMENS 1 5 —AHT=0 3D
Fa— L2 U7z s QB IC S & A — AR L HICEM 3 » HZ B L TEB 0 H»
DEDRERTEFL T2 EBGhro TS, OFECHETHY HAERNE6 » A THD, r—
2B Xz e — L ORSGIBIT 51E< & i/a7i72%~V%~7%)/7x%mwT
1572 (320 OFLEMM L. 0-9 O PERMRIISBEA T E2EL), X, @ v hex s
AT 7= RORIHE B GBEE A< RIS 3 I FFE) | (11):'/\/1/ N & fh'E & DFRIRET
<#E (MhoRUERRETELLIWE)., L LTHE L, 22V RNEX T RAT U I1—34 RO[H
HrE < BT, MBEREOEEOME Ca— MU LR KBER a7, ME=2 TIE<ESNk
MM, BXOHEERREIZ BERICHIT Lz, BEIE< BIIEME A 27 71 3HEE-NE
2a7 (GEEE x HGEHIR x BEEE) & LCE Lz, BREIEKEA T T2 b~ #A K
ZIXBIL 71, HREHCR T 21X B OWUSNAEICSE Lz, £V A7 1T 51X TEA =
TIXT —ANHLET 5 10 FRTE TOF RISV, BUEEE GBEEL., DIail-> T,
fﬁ]f%%éofb\é) 2B 2 B HRIZFERCHIED 2 WVITHBREANICA o B a— LT, Rt
VIR A BRI O A #E (ever versus never)|Z LV 431 7= (BEEIEIC B A 58T
%ﬁ%@ 80%ICHHTET), YaTd oI AR—V ¥ —~v F v 7 RZHET LN TWDLEDAME
LSRR L~V KO e & ORZHKEIR T O BII~v LT e P AT 4 v 72T VEFIAL
TRl L7z, ZOREFR, 2V bBEX O V72T v —3 1 RREIFIEL %Mﬁ%ﬁ@ﬁyﬁt
IESBEL~UL 2-9 L L~UL 0-1 2% LT 1.93 (95% CI, 1.03-3.62) T~ 7=, Z DA v XLl
< Bt L OFEMEREETHEM L7228, X< EL -V FE I IHEE-INEREE CIXIE-
T Lo Te, BEMSRFRRATO 2 /30 h— &/727/%~A4Fi<%fi)x7#ﬁmb
(A X 1.69 ; 95% CI, 0.88-3.27) . HE-ME R &% CTHEIC B L72(p=0.03), —J7)E
FEHZDOaA NI N =R T AT I =3, RIEL BEOA » XKL (4> Xtk 1.26 ; 95% CI,



0.66-2.40), RFEIX<BEBCTHLABETBDO R0 o7, BEME L IXATREMED & 2303 AL W'E
~OIFL BEMELTEPRERITED Lo Te, BWHEEIZ L5508 (KD 80%IZHEEEH V)
EAHIET D & A v AT 2.29 (95% CI, 1.08-4.88) (Z#f LT 2.6 (95% CI, 1.16-5.82) & %1
H 17, (IARC, 2006) 91

Wild 5(2000)(%_Eik > Moulin ©(1998) D =7k — R D Tl b KEWT T v b & RRIT, Rk
DYaT T ARV x—< ) w7 A& HNTEYFEM7eBEERIEEZER L, 1968 1D
1992 - F TIBHAE 21T o 72, #5 2,860 AD 9 BIENZRFE LaWE (RIS T
V) @ SMR 1% 1.02 (399 A ;95% CI, 0.92-1.13) TH Y | M AN L D IEBEETHM L 7= (46
A ; SMR, 1.70, 95% CI, 1.24-2.26), X< FTME=2 THEIESESH CAIIT<E SN ED
SMR iZ EH- L (26 A ; SMR, 2.02, 95% CI, 1.32-2.96) . BEfE Al OB A4 REH CE) < 551l
FHOMPAFECITE HICEWEZ R LT (9 A ; SMR, 2.42, 95% CI, 1.10-4.59), —J7. Bifkith
D77 MBI DHiINASLIL SMR 1.28 (5 A ; 95% CI, 0.41-2.98) Th - 7=, FBUER L OMh
DR /WVE 2 IR LT AR T Y U EFE T LTk, BERERTDO 2L B XN T AT
— A RIELS BIZ X DN AU A2 XIE BYIBNIOISE UC ERT 2 2 & 2784 (10 47T 1.43),
L2o> LEERE DIX < BT LA 58O by (TARC, 2006) 071,
% 5 SRR O DR
2

IR TN A VKEIMFT Ol < FEE A, Al LTHEMAT 274 ua s T =0 a b M ST
PEIT B, 3o TE & D (considerable) 7 X a7 = a2\ cEAHRICEAT., 5 7 A%,
M NI B RAE O 3642 2 388 72 (Schulz 1978) (MAK Value Documentations, 2005) 13,

BN ADIERR Y A 7 Gl
a=v FURAZ7IZBE L, US EPAIRIS Cancer Unit Risk Values
(http://cfpub.epa.gov/ncealiris 2/9/09 #E78)205 L O Air Quality Guidelines for Europe,
Second Edition (WHO) TR Z#1T o723, =79 MIBT 25080 bz no 7z
("cobalt” TH), F7z California EPA OEHHA Cancer Potency List
(http://oehha.ca.gov/risk/Chemical DB 2/9/09 f38) 2V 35 L Uf First Priority Substances List
Assessment Report (Canada EPA) T4 [AERIZHRFE 21T 5 7273 cobalt DIFHITFEH STV
Mol

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

carbide) -1

ACGIH : A3(t MIHT HRDBADEDILD) 91
EU Annex I : Cat.2; R-49 (b MIRT2ENADEDILD : WA) (=S b, filEg
a3V k) 9

PEEMRAESE B 2B (b MCkHT 2R BZARSEDNS) (a0 hBXa L MES



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

13)

(3)  FFAURLLE DRI

ACGIH TLV-TWA : 0.02 mg/m3 (8.2 x 103 ppm), as Co (/3L b L OEEILAY) (2006) 91
ACGIH #15EE -

ACGIH (2001) 91 TiZ =L b L OMERE = 3L k@ TLV-TWA % 0.02 mg/m3 (8.2 x 103 ppm)
LED, AL OMETOMEREA M, D ~DREZRE/NRCHSZLEEBR LTS, Z0
TLV TGS v 7 AT v — 1 RTGIZEIT 5 290 NI @RICEAT 208, WFERkE
FADIXBERFEIFFIZAET T ZHUHMEMICED S LB 2 b d, FEREMW) CTlIfEx ORI %

U7z 0 ME BERBR CEBERBRDO LN TND Z b, BBRAMEZ A3 (EERTIX
FENANEDHETR ST, & FORNRANEL @F%Lﬁxﬂefum%%f) \Z3¥ET %, L ACGIH i
bt MZBIT D a0 MR a L MeEMORNAMEIIAHERETH D Z L 20 L T\ 5, #REH
It TSking P&AEME TSENJ Rfi#E 7213 TLV-STEL 285457200+ F — I AFTE
TURUN,

ACGIH TLV % EIH T 5 H EVEOFMIZ OV T

B O Ty MERENE G X 22 E#EMEIT LDso T 10-200 mg/kg bw & & STV D,
Fl&Fma VN, BRX T AT BT AT I —, RO 5%IAH %= 1 ml (3 : 50 mg)
Ty b (6L ICKRENRG LA, ®RBF LV ITATUBIOE VT AT — 4 R T
A EETRRO DR Tk L, & a0 MR GRS LINICAE L LT, SIS0
O EEZRMAKENE L TE Y Z2HO/NMMARD LN, SHITT v b, T— T UL AK —,
UHE, BTy b, vUVRZEEILV M AL 6 R B, 4 BREIBAIES B LR, B
M, ZXPERENR ., B, i ROEER L O R & 2 TOEREIZBW CRERD KRGO 5
NIh, @2 M CADIXS BIRENSAHAZHETH D, ~NAAZ—IZ 100 mg/m3 Ok

2V R & 3 EIT 6 HIES B LULAER., 4 BUWNIZET L, BIEESETIE, 3 =74

20.1 7213 1.0 mg/m3 O&JE =L MyKAE 6 KFfH, B, 5 BT 3 » HR%A :i< 2 L 7ofE
FOREWZRII 2T T A7 oADK T HRFRD AL, OB T SN TRE O B3MElEE Sz,
FMEFRABEEICIEE L TR, 27— IR, SRR o®ICERT S EE 2D
N5, ZNoolioZEIE 0.1 mg &&=/ Mmd TERD Lz, EFRAETIL 0.1 mg/m3 LT
DRIV B L O 2 L MEAOIX BRI X VR ESCHOZ(LABE I N, 2L
ko« HEgnE TIHIC T D hiEE = 30 X< #& (0.1 mg/m3 LIF) THgEOFIEY A7 N 55 TH
ST EDWERDH D, AV x—T L OBIEAEETHTIEL0.06 mg/m3LL FOa YL MEKEIZED
—IEPED DI EDBRD b, TR O OWREZEE 2, 290 M LOERH = 3L kO TLV-TWA
% 0.02 mg/m3 (8.2 x 103 ppm) L &5 LT\ %, R LEEEE 1 — A ROX A TEY ROBEAM
BHELTar W haRAWBEAREY v T AT 1 — A RTHIZEAT 208, MEHEICEb S &
ERONDWEBR A ~DIXBEORKFICELTND B X HILD,

ACGIH TLV-TWA : 0.1 mg/m3 (4.1 x 102 ppm), as Co (23L& Fuh/LR=/1) (2001) 92
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ACGIH (2001)ix =3V b & Kr Al /LR =/ (C4HCoOs, CAS No. 16842-03-8) ¢ TLV-TWA %
0.1 mg/m3 (4.1 x 102 ppm) & EH, fliD 5 o, M, il ~DOFEE F/NRIZHZ L 2B L
TWD, 22K Tld A Ra R =/La,3b b O H ZIRFED & BEIRFRL -~ DGR 72 0 i 3 E ©
D7, ERRFNET —Z 3G TV, BEWRIYE [Skin) RE/EME TSENJ R E 721X
TLV-STEL # &% 27200 D+ 5377 — ZIIAFTE TUVRUY,

ACGIH TLV %EIC BT 2 A EHDOFHIIZ OV T -

7 v NOBMHER AT BEMIZIB T D LCso (30 43) 1 165 mg/m3 (67.7 ppm) & ST 5, /~
A4 Reh)R= L a)L N OEER TOBKRBII D NVE= L= FIL0R H VR = vk &
[FER T, IRESCIRAROREE (9 i, Hi, MeEom) »RO65, LirLIrR=1
=D 12 DFMETH D, 2R TIEIANA Fu AR =L a0 kO H ZARRED B B AR 1
ORI RN E L BT, MEEREFEET — X IIELN TV RN, 1FEA DA, WAIXE
R = L MEEMITHT 20D THY  F7omMEICBAL Th A Fr bR =1 Tlde <
ANV DD TH D, HAR=/La50 b TIV-TWA (3 =30 b & LT 0.1 mg/m3 (4.1 x 102
ppmM) EHRET 5, T OEIC X 0 ITERECHi SR O E 2 E oAtk mite, B Bl X D iEE
I U CHBRBEB R L 725, 229V B IR L MEEWO v Mk B30 AR
RTHDH, ACGIH 1% “& h~DRMPAMENRERD LN A2 (255587 D IR T2 55 & kT
S, “BERTIIRDADHER SIS, B FOREBAMEE OBBEARM” ThDH A3 Lk
o TWb,

H AR PE M2 © 0.05mg/m? (2.05 x 102 ppm), as Co (/3L B L OEM(LEY) (2006) 7
A ARPEREMA B EOEE

FEEMAEFDRBHHEA992) TlEa v B XU a L MEAEY (Co & LT ; CAS No.
7440-48-4) DFFRIEFEZ 0.05 mg/m3 & EDHTW5, BREAHE LT, FHa UL MEL<E 0.06
mg/m3 72\ LZ LA E CRGED R AW AZENRGRD HLILD Z &M D 3730 MZOW T ORI
FE % 0.05 mg/m3 (2.05x 102 ppm) & L THEREL T\ 5 8
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