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(1

(2

(3

LZEVECETIEARAFTR (REFHERLIORFTNAIRYE)

) 7Y U U A
MCAS No : 26628-22-8
@1k % 3 NyNa
@4 MV AT VR
@O AXIZIZEA LD, KETRIT K, =2 F v —FT LI FiFeE
NEBTRW, KBEWREI 7LV IETH S,
®F 72 MHE - BH (SCN, Ss 0. 72 L)
® 7 &~ IR E
AAREEMmETS KRB E (2012 FiR)
ACGT1H : TLV-STEL (C)0.29mg/m*® (7 ¥4t F F VU oAt L T)
TLV-STEL (C)0. llppm (7 YA b /KFZE ALK & L T) (2012 FHR)
OEMEST T ZefmEE by EFEARGE (LT IBEFEE] &),
b EHELEEETSEREEE (LF TPRTRIE] 0o, )
WL, e ek, M2k, 5% k0B W Ik L

) T =KUY L

MCAS No: 75-05-8

@1tk % X : CH,CN

@M% : AFNL T =K, =mZ>=r )L, VT JRAXV

@ . BEEFEMED B B EG O RIE

K, 7nra— i, =—FT )N EHBICEMT S,

@F22MHE 21 0oBl, Yo rsHlo®"|ERE, 7F L —7 % O
WA, GRkKE., TommEA ., AHRAEREE., B, =2, £
Al 72 A A

OFFRBEE . BAEEXEESS R E (2012 F )

ACGTH : TVL-TWA 20ppm (2012 4E Q)

O RES 5B ramAEE,. PRTRIE, MBE., MMM e, Mk, &

W KON B W B 1A

) AT ATV

MO CAS No : 624-83-9

@1k % X : C,H,NO

@ W4 : Isocyanic acid methyl ester Methane isocyanato

Ot EBAOWRKT, MOAREDND 5,

©O@F22MHE : AEAS RO, 128 KA

@OFFBE : AREEHEFS - KRR E (2012 FR)
ACGTH : TLV-TWA 0.02ppm (2012 4 hi)

@ MiEs - TET R EE. WL, ik s

12



(4) £ 0Lk DRNFDOEY

(5

(6

M CAS No : 7440-74-6
@1 % @ In
@4 - —
@PE - T ME, BEMAZ O O/-SEE. HAXRTERIY TIERZE
O FRFE  Huvy. AL, v X EEAASE. W e
BHAEE. R TNVI=UA, TLEDRAT, FLv=0 A, b
TJUURAK k@, KEEE., B LE
OFRRE - AAREEHETYS  EWTFHOTFARME 3peg/l (KRB MyE., WE
ATy A OB ERBUEER  REERE T
(2012 # ki)
ACGTIH : TLV-TWA 0.1 mg/m (2012 4E ki)
D MAES - vEHEL2EAEE. PRTRIE., WHIE., ML, iz

) =X J — )b

MCAS No: 64-17-5

@1t % & @ C,HL0

@R 4 : =F L7 )L a— L (Ethyl alcohol),

= X -1 - A4 — /L (Ethane-1-01)

@t maE A, EREELROARMEORE, HIBHM 2Rk ERRLEEFIND D,

©@FE7Z2HE &K (AARBE., FB) . AEA ., =—7T v, =27, e
AR, T B A RaAl, IR, V=2, 4% bk,
Ty A, TN AT E FORE EMEARRKRSE. HE. I
HAL A RE

@OFRBRE : PAEERHERS KR E (2012 FR)
ACGTTH : TLV-STEL 1000ppm (2012 4F i)

OEMHES  FEE AL, WHhIE, M aiE | MZEE, BEHRED IR
%

) TFAAFAL RN FFTR
OCAS No: 1338-23-4
@1k % A CgH, 40,
@M% - mEEifk A F L xF s b (Ethyl methyl ketone peroxide)
T H ) XA F ¥ F (Butanone peroxide)
Ot FER OO D AR
OFLH®E  Afafn AR Y = X7 L5 Ak Al
OFFREE : BAREEHmAETS - RFEE (2012 FK)
ACGTIH : TLV-TWA 0. 2ppm (2012 4 k)
@O HES - v EE, Wik, WMLk, MEE

13



(7

(8

(9

) = TF LY a—
MCAS No: 107-21-1
@1k % X : C,H40,
@4 1, 22— —) (1,2-Ethanediol)
1, 2—Yb FarxyxX > (1,2-Dihydroxyethane)
@Yk e R KO B DR AK
@FEZ2MHE AV 2T VMR, AWK, 7V kY oM. BwH (BB
=L REE) . MEMEEm., AEE K (B, FEL .
Ty h—) BT —HX—A K~ HEEIEA (I2hb) .
EFEML, AR AT~ A b, FEIEEA. RafAR)=x7 L
OHFREE : BAEEMAEFS . XFE (2012 HFR)
ACGTIH : TLV-STEL(C) 100mg/ni (Aerosol only) (2012 4 i)
OwHAES - FEELemAEE., PRTRE, HBE

) = F Ly Va— LE /) F L —T AT T — K
MCAS No: 111-15-9
@1k % X : CH,C00(CH,),0C,H;
@M% : a7 7T — b
@O FEFERO O D A IK K
@FeHE: 7y —, UL ZoBEER. A
OFFWE : B REEMHET S - bppm 2Tmg/m (2012 4 i)
ACGTH : TLV-TWA 5ppm (2012 4 jR)
DOEMES - vt EE, PRTRIE, WHE. MMmL 2k, #MzEE

) 2,3-— = ARF S e L= =)L —T)L
MOCAS No: 122-60-1
@1kt 5 X : CeH,,0,
@hl& : Z7=z= VTV YLz —T )
,2- AR F v -3-7 =/ F 71N (1,2-epoxy-3-phenoxypropane)
T x /) XA FuraFx T (Phenoxy methyloxirane)
@ W vE - M E ORI
@F e HE : = A RAE, 7V FEBEORESHARA., BEREREDLE
. K- FEREOLEA, mECGR, KSR O aAaER R
#i
OFERE : HAEEXERHBETS - KRR E (2012 F )
ACGTIH : TLV-TWA 0. lppm (2012 #F ki)
O HAES - L emAelE,. PRTRIE, HBE

(10) A v v~

MDCAS No: 10028-15-6
@1 %K 0,
14



@hl 4 : —

@ BEWRERXOL 28O X ITHFT GO

®©FE2ME - WmAEME - BE (FEAA%)
HAREXRMmETSS @ 0.

© A

ACGTITH : TLV-TWA
0.08ppm
0.10ppm

0.20ppm
@ M ES
(11) & Ee bk F#

MCAS No: 7722-84-1
@1k %X : H,0,

@W % + A% 7 ) (Hydroperoxide) .
WP b OIX MO H B ES O IK T,
©@FHE: EaA K, N7 RAKMME) |
NEWRP S OEITA)

@ W rE

SRV SN

Z O fh 2 FEE B A

c B ARERE LTS
ACGTIH : TLV-TWA

DT B K e R E

(12) h—AKRo 7 T v 7
M CAS No: 1333-86-4
@1 . C

B EEmAEE. Mg ek, MEIE.

. Ab S A R R B

lppm 0.2mg/m (2012 4E iR)

0.05ppm (Heavy work)

(Moderate work)

(Light work)

(Heavy, moderate or Light work { = 2H) )
(2012 4 hit)

ARk

4 % 2 K — )L (Hydrogen dioxide)

ZEOLHETFEERET D
TR (B b Al K& O AT 98 Al
=S (BRAE A, ZRE A .

FRERE (2012 4R

1ppm (2012 4F i)

HBE, ik =ik, 7% &k OB W IRk

@4 : 7TEF L7 T v 7 (Acetylene black), F ¥ > %/ 7 F v 7 (Channel

black) .

7 v — X A7 7 v 7 (Furnace black)

@Yt BREPHIKECACOBMRT, AEVOAREERBEDL 2 VI SMICLY

Rk
® E 72 Hm®

R = LAl A R

BRI A %, g, BR. oA,

WL

o M TR ROR L ME. e — BB BT A
=Rk, 7 va . fEk

OFAFRE : HAREXEHETSS - RRE (2012 FhR)
ACG I H : TLV-TWA 3mg/ni (2012 4F iR)

@ M LS

(13) # v VU v
MCAS No : 8006-61-9
Q%X FEINLLWV
@ Bl 4 : % W

58w e AL iR ek

it 22 1%

15



O BR[OS, MEMEOH DK

@EZ2MiE : BEFEKRE, MAERE, Wb 2ol (LERT Y Y V)

@O@FFBERE : BAEEHELESS - 100ppm(b) 300mg/m (b) (2012 4 i)
(b) : Y VU oW TIlX, 300mg/m® 2 #FBIE
EL L. mg/m* 5 ppm ~DH|EFTH VU~
DYy FEE T2.5 EREL TITo 2,

ACGIH : R&EE (2012 FiR)
@O MES - FEHEeEEAEE. WHHIE, Mg 2k, M2k

(14) R EOF O KEMILED

D CAS No : 7440-22-4

@ b7 : Ag

@Bl4 : (Argentum)

OF 7/ K N = W o Nl SN | INR VA i

@FHE: GEHBRECHMBMEFEE, EXEAME., oo, X v X HBK.
A, BEAH., A, 85, B, A, mEh

OFFRE : BAREEMHEYS © 0.0lng/m (2012 4F )K)
ACG 1 H : TLV-TWA 0. lmg/nf (2012 4F fix)

OBEHAES B efmAlEE,. PRTRIE

(15) Z v Z AT L5 e K
DCAS No: 111-30-8
@1kt % X : C;H 0,
@u 4 : 7 a2 YT T e K (Glutaric dialdehyde) ., 7 v % 7 — b
(Glutaral), v %> -1,5- Y7 — /) (Pentane-1,5-dial). 1,5 -
R ¥ Ar (1,5-Pentanedione)
@OWPE . B E O H 5 A IR
O@FH :  FEHEIZ T OREBH (BHEAH) KEORD LA, & - 77
AF w7l ~DEEA., HEH
OFRIEE : HAEXRHAETFTS - 0.03ppn (K KFABEE) (2012 4 R)
ACGTITH : TLV-STEL (C) 0.05ppm (2012 4F ki)
O#EMES - T EEHmAEE, LFEE, PRTRIE, MIE, e iE. M
723k WEEG YL B Ak Ik

(16) 7 mu v 7 )t na A X
(DCAS No: 75-45-6
@ k= A : CHCIF,
@4 - 74 ana X H v (Difluorochloromethane) . 7 L 4
22(Freon 22), 7w Y 22(Fron 22) . HCF C - 22 (HCFC-22)
@M - HoledWnWilB VWD b b, BAFEH OERHKLT A
OF7HE . =72y, REMHREBEREoGE, FEKZy F L 7T A, N

16



7 oAb AR OB, = 7 Y — L 5 A

@FRMWE : HAREEMAE®S £ 1000ppm 3500mg/ mi (2012 4F i)
ACGTITH : TLV-TWA 1000ppm (2012 4F ki)

D MES T EE., PRTRIE, MMEE2E, MZEE, &ET AE
WA A R

(17) WF W&
MDCAS No: 64-19-7
@1k %X : C,H,0,
@pl4 : =% . (Ethanoic acid) (Ethylic acid) .
A KB TR . (Methanecarboxylic acid)
@WYE - MO R LB A RO EAE P ORIK
OFZ2HE KB ATV, BBt =1, GEHEORIE, a6, &, EFE,
T/ 7R, BMAKEER, Ele —XT7 T — T LT XV,
EHD =NV ' § 5
OFFRE . B REEMHEY S 10ppm 25mg/m (2012 4 i)
ACGTIH : TLV-TWA 10ppm TLV-STEL 15ppm (2012 #hR)
O MES B emAE, HE, ML 2k, MEE, BIEGEDY EE

(18) Mefb H v 7 A

M CAS No: 1305-78-8

@1k %3 : Ca0

@4 - AAJK (Quick lime)

@Oyt BEREEEOME

@OFERH®E  8M., h— A F, K- VLT, S5 LEH. BE, E#seRB. I
Bl g5

@OFFRE : BAEEMAESS - RFETE (2012 FE /)
ACGTH : TLV-TWA 2mg/nf (2012 4 i)

O AES v aefmEL, HWHhik, ek

(19) ¥*7F I F
D CAS No : 420-04-2
@1k % K CH,N,
@Bl + AN U= F VU (Carbamonitrile) .
VAT A I R (Carbodiimide)
@ W e M o SRR MRS A
® F 7 H & : W AR A
OFAEREE - HREEXEEEFTS  KARE (2012 F )
ACGTIH : TLV—TWA 2mg/m (2012 4 kit)
O HES - v EE, PRTRIE, ML a2k, MZEIE

17



(20) 2= 7 /7 77 U= F
(MDCAS No: 7085-85-0
@ 1k % K : C4H,NO,
@4 2 -7 77X xF ) (2-Cyano-2-propenoic acid, ethyl
ester), a - ¥ 7 /T 7 IV NVEBZFAN, ZFNVa-vT )TV T—
b (Ethyl alpha-cyanoacrylate)
@Y mBEREOH DA E KK
@FEMiE A7 A, 46, &K, BWETI7AF v 27 K (ZHLEME)
B JE K O & o $2 5 B A A
OFFEE : BAREEHmAETS  RFEE (2012 FK)
ACGTIH : TLV-TWA 0. 2ppm (2012 ki)
@O HES - T efEE, Wk, KEGEB L E

(21) 2,4— Y7 mvua 7= /)%
M CAS No : 94-75-7
@k A C4HC1,0,
@Bl 4 :2,4-D., 2,4- P A
@ mEOQ[GHE
OFEZM®E : B (KLECHOBITHEREH)
@FRBE : PAEEMESRS  RERT (2012 FR)
ACGTITH : TLV-TWA 10mg/ni (2012 4E JK)
DO MiEs et AiEE, PRTRIE., ML &1L, M2k

(22) 2,4—Yy=hnua kL=

DCAS No: 121-14-2

@1k % X C,HgN,0,

@M% :1—AF N —24—TY=haX¥
(1-Methyl-2,4-dinitrobenzene) (2, 4-DNT)

OF 7K i S RN

O HH®E: AKERKR., PraA Y BB, KFEoF K

OFREE : BAREEXEHmAETS - K E (2012 F/RK)
ACGIH: R&E (2012 FR)

O HES  TEEemAEE, bFIE, PRTRIE, MBE, ML ek, M
22k W & OVE W B L

(23) 1,2— >y 7T o> X
MDCAS No: 106-93-4
@14k =% A : C,H,Br,
@4 : =F1L v+ Y 7ua~<wA4 K (Ethylene dibromide) . £ — *« F 4 — «
— (EDB) . —“HBA{b=F L > (Ethylene dibromide)
Ot FREO D DM A EIK

18



@ELH®R : IF&EER, LEEHA, BAHALEA

OHFFEMEE : AARFEEME RS . RBRE (2012 FR)
ACGIH:%&E(NM@W)

@ MiEs  vEEEHAEL, ML EE, MEE. B9 &k OB W BRIk

(24) ¥ T ROZDONAED

M CAS No : 7440-31-5

@15 : Sn

@4 - —

OF /K W= RO R

M 648 (F#W., "o ¥, HEFE548) . ARXEEHOWME R, &1 A,
TTE., FTa—77H, Avyx, AXFEHWMKA v F

OFFRERE . PAEEEEYSS - R®FE (2012 FE)
ACGTIH : TLV-TWA 2 mg/m (2012 4 i)

@ FES - e e EE

(25) FA4 0D AU 0,0- = F L-0-(3,5,6-hF U 27 mnm-2-t0 /)

M CAS No: 2921-88-2

@1t %X : CyH,,C1,NO,PS

@4 : 7oLy k=&

OF /K SR

®F R H®E: a7 U B %

OFFEE  BAEEHEAESS  RERE (2012 F i)
ACGTH : TLV-TWA 0. Img/m® (2012 4F i)

O#EMES - TR EEEE, FE, PRTRIE, WML 2E, MEE. &
W K OB W B RG 1E

(26) T F I AFAVLFTTAYANLT 4 R

DCAS No: 137-26-8

@1t % 3 0 CeH LN,S,

@4 : F 7 & (Thiram)., F v 7 A (Thiuram)

@W o RO [ A R IR R

@FERLME: BFE (XA, 233, WAZ, ZHEORFOZKEH)

@OFFBE : ARFEEHAESS © 0. 1ng/m® (2012 FhRK)
ACGTIH : TLV-TWA 0.05mg/m (2012 4E ki)

O HES v EEEAEE, LFEE., PRTRIE, ML EE, k. K
5 W B Ik kL A BEE e kR IR

(27) T L ¥ il

@D CAS No: 8006-64-2
@ e 2 CHye (BE L Z)

19



@4 7T LrEYH, TH~A, BRI

@t - BREREOH D EM DD KE DK

®@EME wA (WiE. BIE, XA b, V=2, T v —, FHORER
B B RBERAD o EE A (FE R A

O©FFARE : AAEREMAESS © 50ppm 280mg/ni (2012 4 Al)
ACGTH : TLV-TWA 20ppm (2012 4 hix)

@ ks - e efmAik, Wik, Mz Eik, =ik

(28) Sk NZDILEY
M CAS No : 7440-50-8
@1 %X : Cu
OF I E A
@W IR AR IR R
©O@F72HE: ERELARLE, &4, W, ERAE. BT H M. KA HEMH.
=
OFFBEE  BAEEHAESS  RERE (2012 F i)
ACGTH : TLV-TWA 0.2mg/m (& =2 — XA & L T)
TLV-TWA Img/m (B U A, I 2 K& L T)
(2012 4F hiL)
@ HES - 7 e ek ek

(29) N-(hVU Z BB AFALFA)-1,2,3,6-7 hT7 kb Fa 7 X LAIF
MCAS No: 133-06-2
@1k % A CyHgC1,N0,S
@B 4 : *x T X
OF /K SR
@F72HE: BREHA. AT ALOREEHA
OFRFRBEE . BAEXEESS  RFEE (2012 FR)
ACGTH : TLV-TWA b5mg/ni (2012 4F fix)
@ W ES - 9787 Rk

(30) —HHmEST MY U A
(DCAS No: 7681-57-4
@1t %X @ Na,0,S,
@ul4 « A X EWAMEEST MU 7 LA (Sodium metabisulfite)
Vo i ) hU v A (Disulfurous acid, disodium salt)
HAH Y — 4% (Sodium acid sulfite)
@OYtE - MBI AROS AKX ITHER., HRMELR
OFHE: K¥E (Fr=vEMmae) . &8 (NLELHOERD., KRAEAH) | 4
BrEROHh B, 55 (EE5MBA) | BxH., EaH. BEK
RUBR AN BEAI. FoRE. R E

20



OFREE . BAEEHEETS  ART (2012 )
ACGTIH : TLV-TWA 5 mg/m (2012 EkR)
@ A ES - 5L e EE

(31) b &

(MDCAS No: 10049-04-4

@1 kF X : Cl0,

@Bl 4 : AL R

@M HBECLHBICHBZZMBEDOH L, HENLREADO T A

@FERME : ~F MM, MR, . OME. REoEAR, KEK, F—
DK EOFE A BR - Bk A

OFRRE : PAEEHRESS  RBRE (2012 FK)
ACGTIH : TLV-TWA 0. 1ppm TLV-STEL 0.3ppm (2012 & hK)

QEMES - WL emAEE. sET A RRIE

(32) = v X VR OZFDOEYW

M CAS No : 7440-02-0

@15 @ Ni

@4 - —

@t B0 &R

©F72HE : Frka, ML, & —n1, BEEMH, E
A v %

@OFFRERE : PAEEHESS - KT (2012 FE )
ACGTH : TLV-TWA 1.5 mg/m (A > /nT 7 vk ) (2012 4Ffi0)

DO@EMES - v EE, PRTRIE, MMEZaEiE. MEk

s A FE A

A
=4

(33) = hbhmaxHv
MCAS No: 75-52-5
@1k % & : CH,NO,
@B4 : = b LR
OF 7K B R SRR RN
@F L HE wa., BRmH, RmiEtEa, BIE, EFEL, ZhA, ZEAEO
OHFREE : BAEEXEHmAESS  XRF T (2012 FR)
ACGTTH : TLV-TWA 20ppm (2012 4 ki)
O MES - el EE, HhE., WL 2k, ek

(34) A& KL OZE O KEMEE
DCAS No: 75 FF
@1t # KX Pt
@BI4 : 7440-06-4
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@ RIK A OBk 2 2R O R

GE2H®: AMAFEE B EH R Y A LB A 34 KPR E R BE X,
BREEAME., BAEA, EW, VYR, LFREBONED . K
FH T AOUMR ., R E MR

@FFERE . A ARAEEXEHEYS © 0.00lng/m (KEMEHASHE., B4 L L T)

(2012 4 fR)

ACGTITH : TLV-TWA 1 mg/m (2012 4EHK)

@ Mk o R kA k

(35) NU T LAKRZEDOKEMENED

D CAS No: 7440-39-3

@1k ¥ X : Ba

@Bl 4 —

OF 7/ N = W SR

O@F2HE:: Ly NS rERA (WY vLa)  IEKOME, ftho & B %R
BB 8 RKE2ELIREOEMD 21T

OFFRE : AARAEEHAEFS  KRBRE (2012 FF i)
ACGTITH : TLV-TWA 0.5mg/m (2012 4F i)

@OmwmHEES - B EefEAtiE, PRTRIE, MBE, MME 2L, M2k

(36) B Rm¥x /v
MDCAS No: 123-31-9
@1kt % X : C4Hy0,
@4 :1,4-V v Fa x> ¥ o (1,4-Dihydrokybenzene)
1,4-_X ¥ o4 — ) (1,4-Benzenediol)
t Ko %/ — L (Hydroquinol) . ¥ / — /L (Quinol)
@M B EEIRES CHEED D D,
@FELME: TEHEABE, TLEL, LTHEB., AEAEK (770 —1) &
A, B =R, AHEEY O RS LA
OFEFERE : DARAEEHAEAFS  KRE (2012 FF )
ACGTIH : TLV-TWA Img/m (2012 4 hR)
@O#EHAES - v ELefHmAEE,. PRTRIE, MMEaelk, flzEik

(37) 7% v~

(MCAS No: 106-97-8

@M% : CHy,

@& : )= - T H

@ WPk M R o KR (JEMERIE T R)

OFELHBR  FREARE., fE, Ao T, EfR, B, B, BEHE
DFLKE, FHEP., BB, PREBICBT2BELOHEH., 4
W AR LR b B A ) #ROR

22



©F KPP . AAEXHETS - 500ppm 1200mg/m® (2012 4F JiR)
ACGTIH : TLV-TWA 1000ppm (2012 4 %)
O HES - PHEEEEE. M2 E. MEE . BIET ARLZIE

(38) Ym LT I)La— )b
MDCAS No: 67-63-0
@1k % K C4Hg0
@4 : 2-7v X/ — )b (2-Propanol)
A v 7umasX 7 — ) (Isopropanol)
@ W M A E B o i B MR R
@FERMiE: AT N o ECE WA BB A > F R E AL KA
ANT b=y em—varyroiaH, WER, HEM. MHERHEO
W, 9V 2= —mHA KO KFE I, 7 —FH#HAA. =
DA O A R B R
© FF & IR E
HAEEHmEYS KR RXRFRRE 400ppm 980mg/m’ (2012 4 filt)
ACGTIH : TLV-TWA 200ppm TLV-STEL 400ppm (2012 4F kR )
O#EMES - THLEFAEE, HHE, WL aeiE, MEE

(39) 1— 7 w7 ua Xy
M CAS No: 106-94-5
@1k %X : C,H,Br(123.0)
@@L - s~ —Far )7 8a I K (n-Propyl bromide)
@ W AR IR
® F 72 Mg EHK - EEF R
OF X BRE : HARFEEXEHmAESS ¢+ 0.5ppm (2012 4ERRK)
ACG 11 H : TLV-TWA 10ppm (2012 4 i)
DOEMES  FEELeHmAEk, PRTRIE, MBE., MLk, ek, K
KRG YL Bk ik

(40) 2— 7 g ® 7oy
M CAS No: 75-26-3
@15 : CH,Br
@M% 4 v’ LT au~v AR
@ WPk M E B O R IR
® FE 7o H & o E IR, ri$ﬁ% JE% e Al R R AR
OFFBEE : B AREEHAESS  lppn Smg/m (2012 4 ki)
ACGTITH : K& (2012 4 i)
DO MES - vt EE,. PRTRIE, WHE. WML Sk, MLk

(41) 1, 2, 3, 4, 5, 6 —~FH% 7o r7o~xH
23



MCAS No : 58-89-9
@1 F 3 0 C  HeCly
@B4 VT v
@ A AR
®F72MHE: BE (FRHAHA)
OFRRE : PAEERHRESS  RBRE (2012 FK)
ACG T H : TLV-TWA 0.5mg/md (2012 4 ki)
@ MiED - FEEEEEE. ML 2L, MEE. 59 &k 0B Y IR E

(42) ~¥ ¥ b Fo -1,3,5- U ="Fu -1,3,5- hU 7 I

MCAS No: 121-82-4

@Mk % A : CHNO,

@4 : 7 aF A K

@ WPk MR R O RS

OFLHE : mHEEBE (FELCHEH., Z<PENEER)

OFFERE . BAEEXEHEESS  RRT (2012 F )
ACGTH : TLV-TWA 0.5mg/m (2012 4 hR)

@O#EHAES - P efmAEE,. PRTRIE, MBE, MM 2E, M2EE. K
I A B Kk

(43) <A XV "B 7 v E= 17 A
MCAS No: 7727-54-0
@1k % A 0 HgN,04S,
@Rl 4 : BHiEET ' =17 A
OF /R W NN = RPR (RN
OF22MHE - BAEEAH. MEESH. EBRELHEF., BELHEBNY
OHFREE : BAEEXEHmAESFSS  XRFT (2012 FR)
ACGTITH :TLV-TWA 0.1 mg/m (@B AiEEHE & L T) (2012 HfiR)
@ HES - v EE,. PRTRIE, KEGEIEE

(44) XA XY “WEED Y U A
MDCAS No: 7727-21-1
@1k % X : K,S,04
@4 - WSV UL
OF 7/ R = el = gl = I
OF22MHE : : ARBEREOEGHGBA ., BAA., EAH. EEFE, {IEO®B®
L&l (Mn., Cr 72 &) . > #rah¥e
OFREE : BAEEMAEFS . XFHE (2012 HFR)
ACGTH : TLV-TWA 0.1 mg/m QQEmERK & L T) (2012 FFkR)
O#EHES - B aemAEE, PRTRIE
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(45) XA %Y Z g U U A

M CAS No: 7775-27-1

@15 3 @ Na,S,04

@u4 - BB NI U A

@Mt BB ORI R

@B : ARMBIBEAE. MEoMKA., RO EFmOIEA ., RIE (B
) %

OFRBRE : DAEE(EBERS KR T (2012 F )
ACGTH : TLV-TWA 0.1 mg/m GEBHEEE & L T) (2012 4 i)

@ HiEs - mEe e, WL, Mg 2k, MEik

(46) 4,4 — A F L oY T7 =V

MCAS No: 101-77-9
@O b # A CH N,
@B 4 4,4 -V T I )V T 2= RAH

4,4 -AF L EAXRVE T I, MDA
@Ot  BFEROD2HGNLMELOER
®@FEZHE : =X UBIE O Al Yok
OFFREE B REEMHETS - 0.4ng/m (2012 FJ))

ACGTH : TLV-TWA 0. 1lppm (2012 4 hR)

@O MES - T EE, bFEIE., PRTRIE, ML ik, M2k

(47) FV 7T R OZFDILEW

M CAS No : 7439-98-7

@1 % Mo

@4 - —

@ RABOEE RS (B IXHE)

@ F72 & - Frgkdl (FmEEM, AWM, zofM) . EZ=E . MWEM B, K
. g AL E MR A A A

OFRFBERE . BAREEHESS . RFEE (2012 FhRK)
ACGTH : TLV-TWA 10mg/mi (I) 3mg/m (R) 0.5mg/m?(R)

(2012 4 hR)
DOEMES - vt EE, PRTRIE, WHE. WML Sk, M2k

(48) B Y U LA KD ZDOILEW
M CAS No : 7440-16-6
@1t %3 @ Rh
@4 - —
@MrE KRB S B oK
@E2HE : AT AHEOMMB, Dox (BY T LD X)
@OFRRE : HAEEMAESS £ 0.00Ing/m® (2012 4 1))
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ACG I H :TLV-TWA Img/ni (2012 4EKR)
OEMES  FBLemEE, HHE, hfak ek, M2k

26



LIPS

BE R

FRETFIE 1
1 7T rY UL
(1) N+ 3FZy 7T R U AL LS E. A FIZEE 1998;40(6) 11407-1410.
(2) Miljours S et al. Aneuropsychotoxicological assessment of workers in a sodium azide production
plant. Int Arch Occup Environ Health 2003;76:225-232.
(3) Trout D et al. Exposures and health effects: an evaluation of workers at a sodium azide

production plant. Am J Ind Med 1996;30:343-350

2 T7Ebh=hrIW
(1) Tsutaoka BT et al. A case series of dermal acetonitorile exposures. J Toxicol Clin Toxicol
2003;41:643.
(2) Mueller M et al. Delayed cyanide poisoning following acetonitrile ingestion. Postgrad Med
J 1997;73:299-300.
(3) Muraki K et al. Massive rhabdomyolysis and acute renal failure after acetonitorile exposure.

Intern Med 2001;40(9) :936-939

3 AVITUBATFIL

(1) Vijayan VK et al. Relationship between lung inflammation, changes in lung function and
severity of exposure in victims of the Bhopal tragedy. Eur Respir J 1996;9:1977-1982.

(2) Misra UK et al. A study of cognitive functions in methyl-iso—cyanete victims one year after
Bhopal accident. Neurotoxicology 1997 ; 18(2) :381-386.

(3) Mishra PK et al. In utero exposure to methyl isocyanate in the Bhopal gas disaster: evidence

of persisting hyperactivation of immune system two decades later. Occup Environ Med

2009;66:279.

4 AT TLROZEDEY
(1) Homma T et al. Interstitinal pneumonia deveoped in a worker dealing with particles containing
indium—tin oxide. Journal of Occupational Health 2003;45:137-139.
(2) Homma S et al. Pulmonary fibrosis in an individual occupationally exposed to inhaled
indium—tin oxide. European Respiratory Journal 2005;25:200-204.
() HAE &0 A YU LMO 3B BAMNREGFERMEES 2006544 1 532-536.
(4) Cummings KJ et al. Pulmonary alveolar proteinosis in workers at an indium processing facility.

Am J Respir Crit Care Med 2010; 181:458-64.

5 =& /—)
(1) Ido T et al. Irritant dermatitis from ethanol. Environ Dermatol 1999;6:166-170.

27



(2) Okazawa H et al. Allergic contact dermatitis due to ethyl alcohol. Contact Dermatitis
1998;38:233.
(3) Sato K et al. Occupational allergy in medical doctors. J Occup Health 2004;46:165-170.

6 TFIAFIVT b F R TR
(1) K= 130 AF AT NG o= FF A RWNIRIC K 2B RESER K OBERIREO 1
5. Gastroenterological Endoscopy 2009;51 (Suppl. 2) :2214.
(2) Moon SW et al. Gastric emphysema after methyl ethyl ketone peroxide ingestion. Clin
Toxicol (Phila) 2010;48:90-91.
(3) van Enckevort CCG et al. N-acetylcysteine and hemodialysis treatment of a severe case of

methyl ethyl ketone peroxide introxication. Clin Toxicol (Phila) 2008;46:74-78.

7 =FLrTYa—nu

(1) Erkek E et al. Acute actinic cheilitis—like chemical irritant reaction following accidental
contact with ethylene glycol- favorable response to topical 1% pimecrolimus cream:a case
report. Cutaneous and Ocular Toxicology 2008;27:91:95

(2) Huttner HB et al. Severe ethylene glycol intoxication mimicking acute basilar artery
occlusion. Neurocritical 2005 ; 3 @ 171-173.

(3) Piagnerelli M et al. Diagnosis and treatment of an unusual cause of metabolic acidosis:

ethylene glycol poisoning. Acta Clinica Belgica 1999;54:351-356.

8 =FLvrYa—nE/)zFNLT—TALTET—L
(D) It 130 BEEELZOF L7 ) a—E /) 2 F =7 V77— NI E@& E X O
RO, ARICEETRREE(0386-976X) 1999;47 1Y 117.

(2) Kim Y et al. Evaluation of exposure to ethylene glycol monoethyl ether acetanes and their
possible haematological effects on shipyard painters. Occup Environ Med 1999;56: 378-382.
(3) Loh CH et al. Haematological effects among silk screening workers exposed to 2-ethoxy ethyl

acetate. Occup Environ Med 2003;60:e7
(4) Loh CH et al. Hepatic effects amaong workers exposed to ethylene glycol monoethyl ether
acetate. Ind Health 2008;46:463-469.

9 2,3TARFVIRENL=Tz=/T—T)L
(1) Angelini G et al. Occupational sensitization to epoxy resin and reactive diluents in marble
workers. Contact Dermatitis 1996;35:11-16
(2) Rademaker M. Occupational epoxy resin allergic contact dermatitis. Australas J Dermatol
2000;41:222-224.
(3) Sasseville D. Conatact urticarial from epoxy resin and reactive diluents. Contact Dermatitis

1998;38:57-58

28



(4) Rudzki E et al. Dermatitis from phenyl glycidyl ether, Contact Dermatitis 1983;9 (1) :90-91.
(5) Hegyi E et al. Skin damage from the work with phenyl glycidyl ether. Pracov Lek
1984;36(4) :121-122.

10 FVv

(1) Parks S et al. Ozone exposure: a case report and discussion. J Oklahoma State Med. Assoc
2000;93:48-51.

(2) Bar-Sela S et al. Photocopy machines and occupational antiphospholipid syndrome IMAJ
2008;10:52-54.

(3) 0lin A—C et al. Respiratory health among bleachery workers exposed to ozone and chlorine
dioxide. Scand ] Work Environ Health 2002;28:117-123

(4) Kleinfeld, M et al. Clinical manifestations of Ozone poisoning: report of a new source of
expsorure. Am. J.Med. Sci, 1956;231:638-643

(5) Challen et al. An investigation of some health hazards in an inter—gastungsten—ark welding
shop. Br. J. Ind. Med. 1958;15:276-282.

11 @R kR
(1) =FER 1T SREBBCKIBICIVABREEZ LI 2ER. H2b LWIRF
2001;18:1439-1442.
(2) Riihimaki V et al. Respiratory health in aseptic packaging with hydrogen peroxide: A report
of two cases. J Occup Health 2002;44:433-438.
(3) Critofari Marquand E et al. Asthma caused by peracetic acid-hydrogen peroxide mixture. J
Occup Health 2007;49:155-158.

12 I—Rr77v7
(1) Diaz JV et al. Case report: a case of wood—smoke-related pulmonary disease. Environ Health
Perspect 2006;114(5) :759-762.
(2) Theegarten D et al. Submesothelial deposition of carbon nanoparticles after toner exposition:
case report. Diagn Pathol 2010;5(77) :http://www. ncbi.nlm. nih. gov/pubmed/18350972
(3) De Capitani EM et al. Wood charcoal and activated carbon dust pneumoconiosis in three workers.

J Am J Ind Med 2007;50:191-196.

13 VI
(1) Takamiya M et al. A case of acute gasoline intoxication at the scene of washing a petrol
tank. Legal Medicine 2003;5:165-169.
(2) Byard RW et al. Gasoline exposure in motor vehicle accident fatalities. Am J Forensic Med
Pathol 2002;23:42-44.

(3) Martinez MA et al. Investigation of fatalities due to acute gasoline poisoning. J Anal Toxicol

29



2005;29:643-651.

14 REOZEOKEBEMELEY

(1) Cho EA et al. Occupational generalized argyria after exposure to aerosolized silver. J
Dermatology 2008;35:759-760.

(2) Williams N et al. Absense of symptoms in silver refiners with raised blood silver levels
Occupational Medicine (Lond) 1995;45(4) :205-208.

(3) Williams N. Longitudinal medical surveillance showing lack of progression of argyrosis in

a silver refiner. Occup Med(Loud) 1999;49 (6) :397-399.
(4) Pala G et al. Ocular Argrosis in a Silver Craftsman. J Occup Health 2008;50(6) :521-524.

15 JAALTATE R
(D) WEKRFBH EZ0y ZAZATATE FICKDMEET LX — MM g R, EH2I%E
200426 (7) :833-836.
(2) Curran AD et al. Clinical and immunologic evaluation of workers exposed to glutaraldehyde.
Allergy 1996;51:826-832
(3) Koda S et al. Environmental monitoring and assessment of short—term exposures to hazardous

chemicals of a sterilization process in hospital working environments. Acta Med Okayama 1999

; 53(5) :217-223.

16 Zauy7)tuars

(1) Koreeda A et al. An accidental death due to Freon 22 (monochlorodifluoromethane) inhalation
in a fishing vessel. Forensic Science International 2007;168:208-211.

(2) Kubota T et al. Acute inhalational exposure to chlorodifluoromethane (Freon 22): A report
of 43 cases. Clinical Toxicology 2005;43:305-308.

(3) Voge WM et al. Secondary arterial hypertension linked to freon exposure. Southern Medical
Journal 1996;89:516-8.

(4) Morita M et al. Case report of deaths caused by Freon gas. Forensic Sci.1977;10(3) :253-260.

17  FElE
(1) ZHEN 1ED> FEERBEIC & 2 IRFFH SR b= R 50 1 6. 245 2007;33(5) :280-285.
(2) PEER 1E) HERKIEZ PRI UTKERRIC L b FEVE D 1 4. #dE 2007;33 (1) :38-56.
(3) HEH I Bl O VIER]. B AL RIRPREFHEEE 2004;11:217-221.

18 MfbhiLv o A
(1) BEXE ZD TAI=ULBBANC L 2BYEO 1. ARESEERE 2008;56:128-130.
(2) RBEH# 1T AKEERA ORI X 2D TRMEHEEO 161, 245 2007;33(3) 1162-165.
B) BREEF 1F0 7700 ROIAVMBPRREEEZNTLILFERED 1 . B

30



2007;33(1) :47-51.

19 ¥7F7IF
(1) Schep L et al. The adverse effects of hydrogen cyanamide on human health: an evaluation of
inquiries to the New Zealand National Poisons Centre. Clinical Toxicology 2009;47:58-60.
(2) Foti C et al. Allergic contact dermatitis with a fertilizer containing hydrogen cyanamide
(DORMEX). Cutaneous and Ocular Toxicology 2008;27:1-3
(3) Trebol I et al. Allergic contact dermatitis from cyanamide. Dermatitis 2005;16(1) :32-33

20 2=V T T 7 UNEBRETF IV

(1) Gjolstad M et al. Occupational exposure to airborne solvents during nail sculpturing. J
Environ Monit 2006;8:537-542.

(2) Page EH et al. Peripheral neuropathy in workers exposed to nitromethane. Am J Ind Med 2001;
40:107-113.

(3) Marraccini P et al. Un caso di asma professionale da acrilati. Med Lav 2004;95(6) :447-451.

(4) Conde-Salazar L et al. Occupational allergic contact dermatitis from cyanoacrylate, Am J.
Contact Dermat, 1998;9(3)188-189.

(5) Bruze et al. Occupational allergic contact dermatitis from ethyl cyanoacrylate, Contact
Dermatitis 1995;32(3) :156-159

(6) Tomb,RR et al. Ectopic contact diematitis from ethyl cyanoacrylate instant adhesives.
Contact Dermatitis 1993;28(4) :206-208

(7) Belsito DV. Contact dermatitis to ethyleyanoacrylate—containing glue. Contact Deratitis

1987;17:234-236.

21 2,4—v7umnu7 =) % U HiE

(1) Bradberry SM et al. Mechanisms of toxicity, clinical features, and management of acute
chlorophenoxy herbicide poisoning: a review. J Toxicol Clin Toxicol 2000;38(2):111-122.

(2) Zahm SH. Mortality study of pesticide applicators and other employees of a lawn care service
company. J Occup Environ Med 1997;39(11) :1055-1067

(3) Burns CJ et al. Mortality in chemical workers potentially exposed to
2, 4—dichlorophenoxyacetic acid(2, 4-D) 1945-94; an update. Occup Environ Med
2001;58 (1) :24-30.

(4) Berkley MC et al. Neuropathy following exposure to a dimethylamine salt of 2,4-D. Arch Intern
Med 1963; 111:351-2.

(5) Goldstein NP et al. Peripheral neuropathy after exposure to an ester of cichlorophenoxyacetic
acid. JAMA 1959; 171:1306-9.

(6) Todd RL. A case of 2,4-D intoxication. J Iowa Med Soc 1962; 52:663-4.

31



22 2,4—Y=hm Lo

(1) Harth V et al. Cancer of the urinary bladder in highly exposed workers in the production
of dinitrotoluenes: a case report. Int Arch Occp Environ Health 2005;78(8) :677-680.

(2) Briining T et al. Occurrence of urinary tract tumors in miners highly exposed to dinitrotoluene.
J Occp Environ Med 1999;41(3) :144-149

(3) Jones CR et al. Hemoglobin adducts in workers exposed to nitrotoluenes. Carcinogenesis
2005;26 (1) :133-143.

(4) McGee LC et al. Metabolic disturbances in workers exposed to dinitrotoluene. Am J Digest
Dis 1942;9:329-331.

(5) McGee LC et al. Metabolic disturbances in workers exposed to dinitrotoluene during World

WarIl. Gastroenterology 1947;8:293-295

23 L,2—vY7uExH

(1) Mehrotra P et al. Two cases of ethylene dibromide poisoning. Vet Human Toxicology
2001;43:91-92.

(2) Singh N et al. Outcome of sixty four cases of ethylene dibromide ingestion treated in tertiary
care hospital. J Assoc Physicians India 2007;55:842-845

(3) Parakash MS et al. Ethylene dibromide poisoning with acute renal failure: First reported
case with non—fatal outcome. Renal Failure 1999;21:219-222.

(4) Letz GA et al. Two fatalities after acute occupational exposure to ethylene dibromide. J
Am Med assoc, 1984;252(17) :2428-2431.

(5) Jacobs RS. Ethylenedibromide poisoning, J Am Med Assoc, 1985;253:2961.

24 TTROZOIEY
(1) =i AR K DEEARRE . MB Derma 2001;46:24:28.
(2) Dikensoy O et al. High prevalence of diffuse parenchymal lung diseases among Turkish tinners.
J Occup Health 2008;50:208-211.

(3) Hwang CH. The sequential magnetic resonance images of tri—methyl tin leukoencephalopathy.
Neurol Sci 2009;30:153-158.

25 FAVAMEO,0-YFN-0-(3,56-F ) Zmmr-2-L' ) I)L)
(1) Steenland K et al. Neurologic function among termiticide applications exposed to
chlorpyrifos. Environ Health Perspect 2000;108(8) :293-300.
(2) Meggs WJ. Permanent paralysis at sites of dermal exposure to chlorpyrifos. J Toxicol Clin
Toxicol 2003;41 (6) :883-886.
(3) Dick RB et al. Evaluation of acute sensory-motor effects and test sensitivity using

termiticide workers exposed to chlorpyrifos. Neurotoxical Teratol 2001;23(4):381-393.

32



26 ThIAFNTFUTLIANLT 4 F
(1) Hashimoto Y et al. A case of occupational contact dermatitis due to exposure to rubber
accelerators. J Environ Dermatol Cutan Allergol 2007;1(1):54-58.
(2) VERAFNAE \E> BEAMSERAEMGHRE 33 Bl E L. H RS 20045 114(6) 11115-1120
(3) Bauer A et al. TypelV allergy in the food processing industry. sensitization profiles in

bakers, cooks and butchers. Contact Dermatiis 2002;46:228-235

27T T L eVl
(1) Barchino-Ortiz L et al. Allergic contact hobby dermatitis from turpentine. Allergol
Immunopathaol (Madrr) 2008;36(2) :117-119.
(2) Lear JT et al. Transient re—emergence of oil of turpentine allergy in the pottery industry.
Contact Dermatitis 1996;35:169-172.
(3) Dudek W et al. Occupational asthma due to turpentine in art painter—case report. Int J Occup

Med Environ Health 2009;22(3) :293-298

28 kO DOILEY

(D) NN ETEE 32y ZHEERET LA —2R LERHeERRE TUGE LICR3EENE DR, BRREE R
2009;63 (2) 1 126-129.

(2) #EF 130y BIEABHARICH O ORISR ERDARE L B2 bN-@B T LVX—. BUER
2 2005527 (9) 11043-1046.

(3) REE I ZEGEFz L@ PEO 1F. BAREPRRESSHMESE 2010517
Suppl :376.

29 N-(hVZwmoAFLFA)-1,2,3,6-7 hF7 Fr7 XA IR

(1) McDuffie HH et al. Non-Hodgkin’ s lymphoma and specific pesticide exposures in men:
cross—Canada study of pesticides and health. Cancer Epidemiol Biomarkers Prev
2001;10(11) 1 1155-1163.

(2) Verma G et al. Pesticide contact dermatitis in fruit and vegetable famers of Himachal
Pradesh(India). Contact Dermatitis 2007;57:316-320.

(3) Paulsen E. Occupational dermatitis in Danish gardeners and greenhouse workers. (11)
Etiological factors. Contact Dermatitis 1998;38:14-19.

(4) Vilaplana J et al. a Rare Contact Sensitizer in Hair Dressing. Contact Dermatitis 1993; 29:107.

30 THEMRERT MU U L

(1) Merget R et al. Metabisulphite—induced occupational asthma in a radiographer. Eur Respir
J 2005;25(2) :386-388.

(2) Sasseville D et al. Occupational allergic contact dermatitis from sodium metabisulfite.

Contact Dermatitis 2009;61 (4) :244-245

33



(3) Steiner M et al. Sodium metabisulphite induced airways disease in the fishing and

fish—-processing industry. Occup Med(Lond) 2008;58(8) :545-550

31 iR

(1) PERfE = 130 ZBEEERARICAE TR T, MRKEO 16, B AREFRIBRESSHEE
2005;12: Suppl:193

(2) WEFIEN 1F2> WA 7 — N CTH UT-ERERAIORER. B AR AEFZSHERE 2003;6:196.
(3) MnpERE—  TEAMLIESRIC X 2 K EGINIGE. EERT AR MERE 2001543 BRI 460.

32 = KR OZEDILEY
(1) BIRIRE 13h BEMbBUE K. FEHTRIHE 2006;28 (3) 1 285-288.
(2) FERD A 1FDy Ny FTARMITNL » In - Ir IZGBMEROSE B Lz, ShE - MO REE#ED 1
5. J Environ Dermat Cutan Aller 2009;3:323.
(3) Tasumi H et al. A case of metal allergy in oral mucosa recovered with dental treatment. Jpn
J Oral Diag/Oral Med 2009;22(2) :334-338.
(4) WEHHT 132 BN T T8 COMSEVERAME A G 7%, B REFHZHE : 2011;33(10) :1015—1018.

33 =hmrRAZ
(1) Page EH et al. Peripheral neuropathy in workers exposed to nitromethane. Am J Ind Med 2001;
40(1) :107-113.
(2) Webb KG et al. Occupational allergic contact dermatitis to nitromethane. Am J Contact Dermat
2002513 (4) :201-202.
(3) Sclar G. Encephalomyeloradiculoneuropathy following exposure to an industrial solvent. Clin

Neurol Neurosurg 1999;101 (3) :199-202.

34 A MO OKEMES
(1) Merget R et al. Exposure—effect relationship of platinum salt allergy in a catalyst production
plant: conclusions from a b-year prospective cohort study. J Allergy Clin Immunol
2000;105:364-370.
(2) Leguy-Seguin V et al. Diagnostic and predictive value of skin testing in platinum salt
hypersensitivity. J Allergy Clin Immunol 2007;119:726-730.
(3) Cristaudao A et al. Occupational hypersensitivity to metak salts, including platinum, in

the secondary industry. Allergy 2005;60:159-164.

35 NU 7 A ROZEDOKEMALEY
(1) Rhyee SH et al. Acute barium toxicity from ingestion of “snake” fireworks. J Med Toxicol
2009;5(4) :209-213.

(2) Sigue G et al. From profound hypokalemia to life—threatening hyperkalemia: a case of barium

34



sulfide poisoning. Arch Intern Med 2000;160:548-551
(3) Payen C et al. Intoxication by large amounts of barium nitrate overcome by early massive

K supplementation and oral administration of magnesium sulphate. Hum Exp Toxicol

2011;30(1) :34-37

36 bhrRmekx/r

(1) Makropoulos V et al. Case report: hydroquinone and/or glutaraldehyde induced acute myeloid
leukaemia? J Occup Med Tocxicol 2006;1:19.

(2) EWHZE 1Z0 ©LEEMEABEN T A Fax ) VBIEICARILE L S L 16l BERZE
Ft 2007;61(7) :490-492.

(3) BESHiIZE 13h HEAREER—LBANC & DERI—. SERH 2005527 (8) :885-888.

(4) Spiewak R et al. A double case report: clinically different occupational dermatoses resulting
from identical exposure to work enviroment at a photographic laboratory. Ann Agric Environ
Med 1995;2:87-91.

(5) Kersey P et al. Vitiligo and occupational exposure to hydroquinone from servicing
self-photographing machines. Contact Dermatitis 1981;7:285-7

(6) Frenk E et al. Occupational depigmentation due to a hydroquinone—containing photographic

developer. Contact Dermatitis 1980;6:238-9.

3 THY
(1) Aydin Y et al. Occupational hepatitis due to chronic inhalation of propane and butane gases.
Int Clin Pract 2003;57(6) :546
(2) Khatouf M et al. Rhabdomyolyse aigue lors d’ une intoxication au butane. A propos de deux
cas. Ann Fr Anesth Reanim. 2004;23:1080-1083.
(3) Rieder—Scharinger J et al. Multiorganversagen nach butangasinhalation: ein fallbericht. Wien

Klin Wochenschr 2000;112(24) :1049-1052.

38 FubEATLa—)L
(1) Steinmann D et al. Akute intoxication mit isopropanol. Anaesthesist 2009;58:149-152
(2) Mueller—-Kronast N et al. Isopropanol intoxication mimicking basilar artery thrombosis.
Neurology 2003; 61:1456-1457
(3) Zaman F et al. Isopropyl alcohol intoxication: a diagnostic challenge. Am J Kidney Dis

2002;40(3) :E12.

39 1—7mErusi
(1) Ichikara G et al. Neurologic abnormalities in workers of a 1-bromopropane factory. Environ
Health Perspect 2004;112(13) :1319-1325

(2) Majersik JJ et al. Severe neurotoxicity associated with exposure to the solvent

35



1-bromopropane (n—propyl bromide). Clin Toxicol (Phila). 2007;45:270-276.

(3) Sclar G. Encephalomyeloradiculoneuropathy following exposure to an industrial solvent.

Clin Neurol Neurosurg 1999;101:199-202.
40 2—7wES IR

(1) Kim Y et al. Hematopoietic and reproductive hazards of Korean electronic workers exposed
to solvents containing 2-bromopropane. Scand J Work Environ Health. 1996;22:387-391.

(2) Jung-Sun Park et al. An outbreak of hematopoietic and reproductive disorders due to solvents
containing 2-bromopropane in an electronic factory, South Korea:Epidemiological Survey. J Occup
Health 1997;39:138-143

(3) Ichihara G et al. Occupational health survey on workers exposed to 2-bromopropane at low
concentrations. Am J Ind Med. 1999;35:523-531.

(4) FFERBEEEEEOREMNA, 2-7 ue 7 R0, EEEA MRS 19995411 142-146.

41 1,2,3,4,5,6—~FHronmr7o~nFi
(1) Hall RCW et al. Long—term psychological and neurological complications of lindane poisoning.
Psychosomatics 1999;40(6) :513-517
(2) Seth V et al. Lindane—induced immunological alterations in human poisoning cases. Clinical
Biochemistry 2005;38:678-680.
(3) Blair A et al. Non-Hodgkin’ s Lymphoma and agricultural use of the insecticide lindane

American Journal of Industrial Medicine 1998;33:82-87

42 ~F¥% ke RFe-1,35- F=Fr-1,35- FUTTr
(1) Testud F et al. Intoxications aigues professionnelles par 1’ hexogene, un explosif nitre
original. Arch mal prof 1996;57:342-346.
(2) Testud F et al. Acute hexogen poisoning after occupational exposure. Clinical Toxicology
1996;34 (1) :109-111.
(3) Kucukardali Y et al. Accidental oral poisoning caused by RDX (Cyclonite) : a report of 5 cases.

Journal of Intensive Care Medicine 2003;18:42-46.

43 SLAFR Y TRIRT ' =T L

(1) Herin F et al. A 38-year-old hairdresser with irritant-associated vocal cord dysfunction.
Int J Tuberc Lung Dis 2012; 16:138-139.

(2) Bregnhoj A et al. Type I ammonium persulfate allergy with no cross reactivity to potassium
persulfate. Contact Dermatitis 2009;61:356-357

(3) Harth V et al. Isolated late asthmatic reaction after exposure to ammonium persulfate in a
hairdresser. Contact Dermatitis 2006;54:62-63

(4) Krecisz B et al. Dermatological screening and results of patch testing among Polish apprentice

36



hairdressers. Contact Dermatitis 2011;64:90-95
(5) Uter W et al. Contact allergy to ingredients of hair cosmetics in female hairdressers and
clients—an 8-year analysis of IVDK data. Contact Dermatitis 2003;49:236-240.
(6) Aalto—Korte K et al. Specific immunoglobulin E in patients with immediate persulfate
hypersensitivity. Contact Dermatitis 2003;49:22-25.
(7) Borelli S et al. Immediate and delayed hypersensitivity to ammonium persulfate
Allergy 1999;54:892-902.
(8) Leino T et al. Occupational skin and respiratory diseases among hairdressers. Scand J Work
Environ Health 1998;24:398-406.
(9) Moscato G et al. Occupational Asthma and Occupational Rhinitis in Hairdressers. Chest
2005;128:3590-3598.
(10) Van Joost T et al. Sensitization to persulphates in occupational and non-occupational hand
dermatitis. Contact Dermatitis 1991;24:376-378.
(11) White IR et al. Rashes amongst persulphate workers. Contact Dermatitis 1982;8:168-172.
(12) Yawalkar N et al. T cell involvement in persulfate triggered occupational contact dermatitis
and asthma. Ann Allergy, Asthma Immunology 1999;82:401-404.
(13) Fisher AA et al. Persulfate hair bleach reactions. Arch Dermatol 1976;112:1407-1409.

44 ~IVFEX Y THES U U L

(1)Veien NK et al. Contact dermatitis due to potassium persulfate. Contact Dermatitis
2001;45(3) : 176

(2) Kanerva L et al. Occupational allergic contact dermatitis from potassium persulfate. Contact
Dermatitis 1999;40:116-117.

(3) Munoz X et al. Occupational asthma due to persulfate salts: diagnosis and follow—up. Chest

2003, 123 (6) :2124-2129.

45 ALY THRRT B U U L

(1) Parra FM et al. Occupational asthma in a hairdresser caused by persulphate salts. Allergy
1992;47;656-660.

(2) Gala Ortiz G et al. Diagnostic approach and management of occupational asthma by persulfate

salts in a hairdresser. Allergy and Asthma Proc 2001;22;235-238.

46 4,4 —AFLrvT=Ur
(1) Grimalt R et al. Three cases of allergic contact dermatitis to 4,4’ —diaminodiphenylmethane.
Contact Dermatitis 2009;60 :346-347.
(2) Nichols L. The Epping jaundice outbreak: mortality after 38 years of follow-up. Int Arch
Occup Environ Health 2004;77:592-594.

(3) Tillmann HL et al. Accidental intoxication with methylene dianiline p,p -diaminodipheyl

37



methane: acute liver damage after presumed ecstasy consumption. J Toxicol Clin Toxicol
1997;35 (1) : 35-40.

(4) Emett E. Allergic contact dermatitis in polyuretane plastic moulders. J. Occup. Med. :
1976;18(12), 802-804

(5) Bruynzeel DP et al. Contact dermatitis in a cast technician. Contact Dermatitis:

1993;28, 193-194.

41 V7T U ROZEDEY
(1) Selden A et al. Occupational molybdenuma exposure and a gouty electricaian Occup Med
2005;55:145-148.
(2) Droste JHJ et al. Occupational risk factors of lung cancer: a hospital based case—control
study. Occup Environ Med 1999;56:322-327
(3) Selden A et al. Three cases of dental technician’ s pneumoconiosis related to Cobalt—

Chromium— Molybdenum dust exposure: Diagnosis and follow—up. Chest 1996;109 :837-842.

48 mYULKOEDILEY
(1) de la Fuente EG et al. Occupational contact dermatitis caused by rhodium. Am J Contact

Dermatitis 2003;14(3):172-175

(2) Merget R et al. Occupational immediate-Type asthma and rhinitis due to rhodium salts. Am

J Ind Med 2010;53:42-46.

(3) Goosen An et al. Occupational allergic contact dermatitis caused by rhodium solutions. Contact

Dermatitis 2011;64:158-161.

B 4IE 2

1 ABRITVLEEOPEDICEMZ LD

(1) TARC (2011) Cadmium and cadmium compounds, MONOGRAPHS - 100C.

(2) /NIFE 1ZH (2002) (RAHES R U MESEE@EFEEE (1) B FREEHREBBAME  B#ES,
57, 547-555

FRETHIE 3

1 KM UCAIZEDRA

(1) Vaughan TL. Occupation and squamous cell cancers of the pharynx and sinonasal cavity. Am J
Ind Med 1989;16: 493- 510.

(2) Vaughan TL et al. Wood dust exposure and squamous cell cancers of the upper respiratory tract.
Am J Epidemiol 1991;133: 560- 564.

(3) Sriamporn S et al. Environmental risk factors for nasopharyngeal carcinoma: a case- control

study in northeastern Thailand. Cancer Epidemiol Biomarkers Prev 1992; 1: 345- 348.

(4) Demers PA et al. Pooled reanalysis of cancer mortality among five cohorts of workers in

38



wood-related industries. Scand J Work Environ Health, 1995; 21: 179- 190.
(5) Stellman SD et al. Cancer mortality and wood dust exposure among participants in the American
Cancer Society Cancer Prevention Study—II (CPS-II). Am J Ind Med 1998;34: 229- 237
(6) Armstrong RW et al. Nasopharyngeal carcinoma in Malaysian Chinese: occupational exposures
to particles, formaldehyde and heat. Int J Epidemiol 2000;29: 991- 998.
(7) Vaughan TL et al. Occupational exposure to formaldehyde and wood dust and nasopharyngeal
carcinoma. Occup Environ Med 2000; 57: 376- 384.
(8) Hildesheim A et al. Occupational exposure to wood, formaldehyde, and solvents and risk of
nasopharyngeal carcinoma. Cancer Epidemiol Biomarkers Prev 2001;10: 1145- 1153.
(9) Jayaprakash V et al. Wood dust exposure and the risk of upper aero—digestive and respiratory
cancers in males. Occup Environ Med 2008;65: 647- 654.
(10) Innos K et al. Wood dust exposure and cancer incidence: a retrospective cohort study of
furniture workers in Estonia. Am J Ind Med 2000; 37: 501- 511.
(11) Andrea’ t Mannetje et al. Sinonasal cancer, occupation, and tobacco smoking in European
women and men. Am J Ind Med 1999;36: 101- 107
(12) Pesch B et al. Occupational risks for adenocarcinoma of the nasal cavity and paranasal
sinuses in the German wood industry. Occup Environ Med 2008;65: 191- 196.
(13) IARC. Wood dust. IARC Monographs on the Evaluation of Carcinogenic Risks to Humans 2012; 100
(Part C): 407-464.

TR #IE 4

1 YRA7T7IVHEME (CHC)

(1) Marlene Isaksson et al. Occupational contact allergy to cysteamine hydrochloride in
permanent—wave solutions. Contact Dermatitis 2007;56;295-296

(2) Maeran C et al. Permanent—wave dermatitis : Contact allergy to cysteamine hydrochloride.
American Journal of Contact Dermatitis, 2003;14(3);157-160.

(3) BEBH-FIEA. BE - ERRMOMEMEREAB ERICIR T 2/ F7 A2 MldE. BUEH2 R
2009:31;1335-1340.

2 apIRTrEAZAr (CAPB)

(1) Megumi Kondo et al. Contact dermatitis due to cocamidopropyl betaine (C AP B) in shampoo.
Environ Dermatol 2002;9;63-69

(2) Chihiro Yasunaga et al. Shampoo dermatitis due to cocamidopropyl betaine and lauryl dimethyl
aminoacetic acid betaine. Environ Dermatol 2000;7;16-20.

(3) Rika Hashimoto et al. Cocamidopropyl betaine (C AP B) as a cause of shampoo dermatitis
Environ Dermatol 2000;7;84-90

(4) BROZIGIFED. XZ A CTIEMERETEPER] cocamidopropyl betaine (X 25 7 L L — Mgzl 7 g 7%
FZRE 1992:34;191-195.

39



(5) BEBFIZA. B - AR OMEMEREAB ERICI T 23y F7 A MldE. BUEH2 R
2009:31;1335-1340.

(6) AHEFEFIEN. B - LRMOBEHRE. MB Derma 2009: 154 ;39-46.

(7) Roland Brand et al. Allergic contact dermatitis to cocamidopropyl betaine in hair shampoo.
Australasian Journal of Dermatology 39, 121-122.

(8) Anton C.De Groot et al.Contact allergy to cocamidopropyl betaine. Contact Dermatitis 33,
419-422.

(9) Lin-Hua Su et al. Positive patch test to cocamidopropyl betaine in a hairdresser. Contact
Dermatitis 38, 168-169.

(10) Christen M.Mowad. Cocamidopropyl betaine allergy. American Journal of Contact Dermatitis
12, 223-224.

(11) Katri Suuronen et al. Occupational contact allergy to cocamidopropyl betaine and its
impurities. Contact Dermatitis 66, 286-292.

(12) Henk B.van der Walle et al. Dermatitis in hairdressers. (I). The experience of the past 4

years. Contact Dermatitis 30, 217-221.

40



B 6

IEHBLERICETIEFHNRONKRICHRIAERR] BEEXHMLE2—

1 AVITUBEIZKSER
1. MEOYEILFEHMNE & Ak
(1) HEFHHEE

AT U (42T F—F) 1357 RN=C=0 TREINDHLEWTH D, RFER
FOLOGHEDRIEF @< . Ma KRB ZBGITMNMSEL LN TE D, ZOMEEE
DABIEAMLEICA YU T 32— M EMEZ ERH 5,

PEXE FHEBERFHEMRE LTUL, VA VYT X — b (VT x— b EE ZOFRLAEY
ORFR) . RV A VT F— bk (VT %— NEEZEBBEETLEDOREY) BdD, K
LELBHAENDIDE, V7 2= A AX AT F—F D), hxzr VA V2T xR
— h (TIDI), ~FHAFL VAV Tx—F (D) THDH, M2, F7XLTAY
T FR—=FMNDD), AFLUERYZOAFIIA YT HR—F (D), A VHErr oA
Yo7 x—h (IPDI) Z2ERMMER I D,

B ELVEE A TR RIBI R S — 0 U BIC BV T (5 1996) . EREOFHFEMR S b
TDI, NDI, MDI, IPDI, HDI (X9 CIZHEIN TS, 772, 4 V73— MIBEL T
INOHERIZETIMEBIZEAETHHD, TOREEZSBIEIL25720, B
TERE STV 2RV IMDT (2B L Tk, HUEWR A DOFFER A 2 E 1Z50# L7z, HMDI o8t
FHMEEZR LITRT,

# 1 HMDI 0o Rt E
Sy F-B 262, 353 HE ;1,066 g/cm® | FlE : <-10°C B 245°C
CAS No. :5124-30-1 | ¥ARVE « KIZHERS

(2) A%

AT R—=FOERHFEE LTI, RV LE DR, A7 b— B EOR
BERINDH D, EICHBHFEETEZEHINTEY, EEOMEIE LTHEEH NS,
AT VR A ZDRATL—RORY U L2 ST B A b R T T ARHME.
i, T I =0 AR EOREAIL LTS AL TE T,

HMDI DEpERIT, (LFEEAUL W E AR (RRUEPESESE 2010) TiE. Rk 21 4FEE
DORUTEE K O AL 24,094 t & 72 o> TV 5,

(3) FKTEENBESBH
A VT F— MIIR, kg, MR ORI DM Al AI TH D, RREICESE
B U723 B AIES B LD b VWRIEAE 24, ¥5 LSRR OB A BT, FEREE
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REBEDORRWE L L TOMZENED b TE /o, MG REEICE L TITEERLGAT
FELHSHRE STV D, BIERIZA Vo7 32— MTI<KBEL TV D 957@#E L. B~0Hl
W, &Kk, BRNEHE, £&, BUNREDEREZET 52 LARESHTND,

(4) BHOERBDORKRSGI

A VT 3= MESBIZX DR O CHNT 2003 4ECTH -T2, 4 VT F— hTa—7
AT LT N Ty 7 DB TEEL TWEEBMER, B ORNMZBE LB L% 1 I
ftzic, BMEmRETHEL LD THD (Chester et al 2005, NIOSH 2003),

2. &%
(1) BHIELEICL HEHIRE
BN BIC K 2 ERJEGIRE TIE (R 2), IEHFITWThbA YT x— FaahE
A, EEREOBMELEICHEF L TR Y | WEEIGR GREEMIEKE) Z5E L Thbd,
TR LA TRABIRE — O HBN 5O ERICT TICHESNLTWD A VT
2= MZOWTORETH Y . HDI (2D TOREILRV,

K2 FHIE< BT X DERHE

PSSk I HER PIE S EIR 235 3R

TDI/MDI F—H27nL 45 B (A5 | @A FH 0 & 2009
O BIEEE
12Xk I &)

MDT F—H2 L 29 I BE (B | EEUMERRSS . | S S 2003
FlOBIEEZIT | &8 e
FviEiE

TDI, MDI F—HxL 68 mk Bt (Edk | el kot 5 1992
HlOEAEZEIZ
X 0IE<H#)

(2) REIE<KEICTK DEHIRE

EWNE B X DERHRE T, A BIC X DEFIRE L FRE, 1 YT % — 25
DRIEANC X 2T <BEREN L (R 3), ESOHE TIIEERE T 0T < @& E &
WREINTWER, ENOREITH £ TEFHRE THY . X<EEOT —HITRENT
W, BN EICHET o8& Tk, IX<KEEMEWTZ 00, mEERi% & W2 S
PIERIIETE ST, HL ETTHEERBETOEICBEERLZRUE L -HE L R>TWD, £
7o, HEHEEH TS TOXKEET VOB AL LI TS (Woskie et al 2008),
BN 8 L ARk, 2T B EERATHAIBIRSE — O ZH N5 05 RIS TICHRE
SNTWVDLA VT 2= MIOWTOHRETH Y | IMDI IZ2OWNTOIEITRV,
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# 3 EHIXBIC X 2EFIHE
X SWE X< FEE JIE X5 NN 575 ik
HDI JR ¥ had HEWBEF TS | 7oL Gaines et al
ND*~65.9 pg/L | OBIET (XS 2010
L —RAEEZE
L 0IE&E
MDI ND grilifE¥ESE (R | 2L Fent and Dowell
U LE T 5 2010
— ABAEEI
L 0IE&E
Total Total HEhEE OB | 7oL Bello et al 2008
isocyanates isocyanates T. HifE ok
HDI, pHDI®, IPDI, | 1.9 B (A7 L —&
pHDI* ng/cm2 (GSD?) PEEEIC LI
)
MDI T U — N X | RM T T | MR EE, RE | Wang and
ML IELFEE | (BEEANC LD | gk, HoEiiL | Petsonk 2004
P97 D FE Y X< %) Pos
Total Total WAARFDZESRF | 7L Sparer et al
isocyanates isocyanates BE (BT 2004
Primer 66.5 pug NCO/m* | BV AN XL 0T
Sealer 134. 4 pg NCO/m® | < §%)
Clear court 358.5 pg NCO/m?
TPA® 159. 0 mg/m’ RZep B & 55 < | B A BJER Glindmeyer et
RPAf 19.1 mg/m’ DIEERE (R al 2004
TIA® 15. 8 mg/m? Ry AVE S
RIA® 1.9 mg/m’ ANVERIEFNZ X
nIE< #%)
MDI T—HIRL 51 AME RV | Emerkmi%k HRD 1998
L& RIE &
FENAYAYC TS
2L DIX< )
TDI, HDI, MDI |5 —#72L 69 5% B 1 ISR AR S Br[ R & 1997
TDI. MDI, HDI |5 —%7L 64 kA (B8 | B AR D 1992
BB &
DIE< #R)
TDI T2l 46 B (BBEE | el PR & 1989
B L v E<
#)
MDI T2l 65 & B (BE) | SR HHEF 5 1989

HEBHEIERIC X
D 1E< §8)

® not detected
> poly HDI

¢ poly IPDI
d

geometric standard deviation

4 ¢ total and respirable paint aerosol
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f. ¢ total and respirable aerosols

3. ERDREKRF

(1) BEEEZ5ITECTRE

HMDT (b L7286 & LTk, BB CREFEFR E 25| Sl 2 IR ORFN ST
W5 (Stadler and Karol 1984), Z#ic kB &, /LTy FTiL 3pg/l LA EE7-1% 2 hr/day
(3 BiifgE) TOWMMNIL LY., HETOBBUENBIZR SN, 1.25 png/l TOWANIE
< BCITHEMBBEUEIZBIZL S 72 o 7=, BALB/cBy ~ o A TlL, 17 pg/l LA ETOW AT
SBIZX Y., SflBBIENBIZ SN, 7 ng/l UIT CIURZMEBER SR -7,

(2) RIEWF

A VT R— M & D FEH LRFORIEMFITOWTIE, BRIFZEDR RN 6 5%
ML TNDEBZ LN TS, A = — /L RFIT L D BERER - BIE TG OFHA (SPRAYY)
TiE, HDI (X< BT 2 BB HER T 75 AORAEM RN HE ST D, DI ITIE<FEL
1ZHBED D B U L NEREHIA 300, FFIRRY TgG DPEAEDS 3ARIC A BT, U 2 /8ER
A &R Tg6 OEAIIBIE L TWD DI TR o7c, £7o. FrEM) IgE 28 2 ADY7
B#IcAH N7 (Redlich et al 2001), ZOFEFE2GIE, HDI 12 X 2 RrRM 22 GEIRE D
FAERTRRINTND, E72, B FOFETIE, MPD7 LTI VU7 32— M3
BHREER L, ZHPHEIKICIVIAEND Z & TEDHRORIZINEZ DB DHENH Z L
DIRSITWD (Wisnewski et al 2008, Ye et al 2006), Z? =t hr—/LiZid T i
NEELTWAEWVWS Z EHmEINTVWS (Wisnewski et al 2003),

ETNVEE LTI VAR THY | MAFEIITRETIESETLHZ2L T b
YRR 9~ B R EIREE & RIEAZBHRT A2 N TE TS (Johnson et al 2004), =
NWETOBIENS, A F—mA % (D4, (D8 72 L HRGILISEITIIT Dk x 2 /123
BH L CWAZ ENbho>TWWA (Johnson et al 2007, Johnson et al 2005, Matheson et
al 2005a, Matheson et al 2005b, Matheson et al 2001),

4. ZREQER. #EF

(1) E4 %R (ILO, WHO (IARC), OECD, NIOSH, CDC, EU % &)

IR 2R~ D REZEMEIE < BT AE O SE & RERMEA Y V7 32— FOHERIZ X > TH
DL TETWDED, EFIESETEZHT TS (Bello et al 2007),

Fo, A YT F— FOREEIIZES D20, B TOMRERZ 5723 A
VT F— FETHET 2DOR LV DTIEZRW ) (ug NCO/m’) E Vo BEL RSN TVND
(Bello et al 2004),

' Survey of Painters and Repairers of Auto bodies by Yale (SPRAY)
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(2) BREXRBGEFR

HARE(EMBESZESTIIA Y VT 3 — FOFREELZE4DLEBYTEDTWNDEN,
SIERERIIRF DBV TH S

DWTIEED HAIL TV 2
(NITE 2006),

(A APESEM AT

£ 2010), GHS 4

K4 BAREEHEZRNCL DAY VTX— NORERE

RIBWE | AR 0OEL® (ppm) | B IR OEL (mg/m?)
HDI 0. 005 0. 034
TDI 0. 005 0. 035
#5 GHS BEHER (BERICxH328EM)
film - A EMEEE ﬁiF%
f pED
pE | AEE -
1| W @ A —
PE A &R X4y 1
%A.%Lh\ix %4 1
R RE 55 Ak I X4y 1
IR C %3 2% miE R BEMT
3 AT 571
A I FR A EE ST X
i e X451
5 | AFEAM RS B X
6 | LA X
7 | BN X
3 FER Ngies 2B T2t X3 1 (fhiR, R
(Bi[E)1E < #2) %)
o | BRI, 2 X
(RIEI1EL )
10 | Wi [ PR g A = X
(X T ERD, — RSN E 21T X554
5. &k
CFKOUETE 1EDy I EBH 3y ATRIEL., PUR X v REEE IR
U7 F— M X D umEEgESE O 1, B AR B SRS 1992415\30255377:458—463

- fTEME . 1E,

1997 4=, 56 & 12 5 :

* Bello, D
Perspect, 2007,
* Bello, D

LIEEUL ON R A Sy
1034-1039

328-335

2 Occupational Exposure Limits
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Med 2004, 46(2): 104-11

SHEFAET 1FZD A Y T R— MK DB B DNy FT A SRR, BUE.
1989 4%, 31 % Suppl. 6 : 138-144
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J, 2004b, 18(5) (I1): A1130

« Johnson, V. J et al. Inhalation of Toluene Diisocyanate Vapor Induces Allergic
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2 WMERLEYOSL., ZRIEREIZL KR
1. WEOYELFMMEE & AR
(1) HEECZHHEE
ZALRR I S0, Dy F A TRDO SN DMED WAL TH S, I, FEE, KUEOREE
TIHETE 508, 2RI D & 225 DRI L0 B, FEIE L7272y HARS \THilE & 72
%o —IRILhiE OWEMLERIME 23 6 1277,

# 6 =BLMBEOHELFERMEE
458 80. 06 FhEE : 1.92 g/em® | Bl : 16.9°C Wb 45°C
CAS No. : 7446-11-9 | IAfRVE « KICHEE

(2) ¥R

=R ek EE T, R A ST DB SN oM, 2R AAlE L TERS L TWD
—RALRi e DA PE BIE, RRPEEEREE O ERM AR R TiE, R - A RITER 10°~10° t
Kl & MESN TN D (RRFPEREE 2009),

iR LMD TR, RRGEME L L TR SN TS, BHITHROBREEZ X
VAR L, BRETPICHISND T2, ZOREFESFBHRFTINA TS (Cao et al 2010,
Srivastava et al 2004, Bayless et al 2000),

(3) F<EENFLH
LR IS T D R & 72 D 7=, £ ORLERRE TRAET DR D& XU
BT DR LD, £z, KR O B U Tl S 70T = bhish & 72 DK b
& %7 (Nojima and Yamaashi 2004) . ZALIES HITZEQT ORI LV FilE & 725728,
X< BEORE L L CIImiE & B 2 THu,

(4) FHCHIHEOFER)
PN BTIEIR, FE., KB L TUEREZ /R4 & S Twad (ICSC),

2. E¥

(1) BHIELBIZL HEHIBRE

CHRIP T, #ilg & L COERMEIIHRE SN TWD A, =L & L CorEREMEIX
WE ST,

(2) REAF<BIZK HEHIHE
bR II =T m Y VO RBIBNII EBIZ LV | M~ OREESCH T RO EEMER H V|
B RTEMAMEZRTEEN TS (ICSC) . ENTORMANES BOREITR L7672
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Molz, Elo, BB AMEIZOWTIX TARC TIE=FLAEEIZY 2 R STV WS, ik &
LTIV ARINTWND, ZHUTED &, BORAMESEIZ 1 © e Moxt L TREBAME
AT EEIRTWAS (TARC 1992),

EAORETIZ, 77 VVOEBINT T T 655 4 Zild Liz#E 255 (Vianna et al
2004), ZOWHETIE, BEMEI A b - TR (BiEE, Ele, “EM bz, —FbAis) ORH
BB Bz oW, EEMAELICL A ATV U LMAICLVIBHE LI~ ) 7 2
PO EREMIICBEENEEEZHE L TWD, TORE, BHEI AL - T2A~DIEF<HELE
KL REE O BEIEE S 28 D AENIZIEDFIBA N & - 72, AL T30 T < S5 12 4~
& B JA T, EEAZER & U TR e Mam . Mo e amek, st APk, AR
DEWV, SHoE B SR AE D N OBREE &0 SR E~OIXTEICL VAT
7L SN T3 (Stueven et al 1993),

3. ERDREMRF

SIERAERE K ICIRIRT D LR & 72 DT, Wik & L COIIEREFF & HR 9 5 B
HD, MBENERIEEZLIZDT AT =RL0—>2L LTIL, Mgk, MR To pH 28
{bThd, MIROKESLHIEOa Y ha— /UZiX pH IZEERER TH H M, Fifglcfitins
ZETpHOar hr— AN TERL Y MIEELZ T2, & hOXGE FEHITEZ i
7oy NI BESED E, MIND pH b RE TR &M in vitro DWFFET
8 ST % (ATSDR 1998), pH DK FIC XL VMR ESE -V, ZAUCE#E L TR 2
e KRB DO N AMI L2 X EZ T LW IBFEPIEEIN TS (Swenberg and
Beauchamp 1997),

4. ZREDQEM., 5%

(1) E4#8E8 (ILO, WHO(IARC), OECD, NIOSH, CDC, EU % &)

ACGIH TIE =LA OFFRREITED HALTWRN, KR OREIZRET H5HEL LT
B O=T 0y NEHRIC LT, TAVIOT VY FMTS8 pg/m’, J—AH 17 A5
TI12 pg/m’, B 7 T1mg/ m* EEDHLILTWS (Kikuchi 2001),

(2) BREXGEFR

HARE M2 T LR OFFRIREITED STy (HARERMEY R
2010 4F), GHS 43%EIE 72 4TV 72Uy (NITE 2006),
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3 WMEERLELYDSH. ERERICKSER

1. MEOYMBILZMMEE & Ak

(1) HEEMEE

FERRER 1L HyS0, Dy TR D EN DK & ZRALIE DAY Th 203, R II AL E
IR O HEECE P, KB TIE T + HSO, O FHRRIETHFEL TWAH EEZ LN TN D,

(2) A%

FERER X HE AR DT T, AbBE LS I B W TITE oAl & LT, B dh-CfokH s T g
HFRIZROPER LA & LTHER S CWD, difilik e L CTiE CHRIP ~OXERIE/ VA3, Hifi
Rt & L CIIBEsEIN A7, B el OFEMRLE - MAREZ R 71877,

®7T HEMBREONIE - AR

WE 4 CAS &= Fan a2V B - g A& H B

il —F b U o A 7T757-83-7 | Na,0,S | 10°~10° t i | FRFpEE

EES S
HfiKRSE T B U A | 7631-90-5 | HNaO,S | 10'~10° t Rii | BEFFPESREE

ﬁl—t
bR ) N U v A | 7681-57-4 | Na)0;S, | 10'~10° t ORii | M ESEH KR A

oMb E olE - A RICE T 2 KA (RRIEFEESE 2009)
¥ HRRR T E= U A, HiREED U U ASITRLE c AR T — X BB I TV W ik
[PQAYAAA

(3) E<EENELH
AR T LR B THDON D /=<0, RAFAI SR OPUERIEA & L TR &0 bR
LA REMED B B

(4) FHOHRRDHERG

FHCORROREH & LTiE, e - SRS I W T RS R TRAE L
e A 2 W NITL BB LT Z LI K dilile 7 23 (B H 1996) 23, HftEEEIZ L5
H DL LTIEERFRMOHME T Y UV AGA -~ IRICHEMIIKBE L LIk T7 L
F—VEEEAERRE (SH 5 1990) 23& 5,
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2. E®

(1) BEIECEICL DERRE

TR O\ TIE, ERNTOEIE BIC X AEFRENEZL RENTWD, %< B

FDOIEFHE T DT,

£8 FHNE BIC X DEMRE

< TEE

T—=21FR (R 8),

XTGE X< B x5 SiE AR 235 3Lk
s N A | T L 3T mk otk (BUE | #fil e i 2 AL & 2007
HEAIBAIZ LV

X< 58)
e FU oL | T—H L 18 ket (7 b | Bl 2% HERK 5 2001
= )
— LT ED
1< #8)
i hU oA | T—H L SR Pefih Rz % (Bg) | Nagayama et al
1997
o B e 77 A T—27eL 3% BME (GRS | WRiER Y A | & H 1996
&I - B ILRS BR
AT C D i i >
iR T AT
)
i N A | T L - PEfb Rz G 2% A S 1996
oA B F—=HL 17 e BPE GEME | MAEAYLEEVE | IAH 5 1992
U v E TR
e TR
BAEHEANZLY
1< #8)
BT NV DA | T—H72 1L 20 metetE (FER | 7T U —M8 | &HES 1990
fili, X—= iR | fhSERRE

LD IF< &)

(2) REAF<EBICK BEHIHE

EPNE7ITES (GHS, 165CY) THRMNIX TSI oieHuTz < ERHE b R4

oty oo BBAMECONTIE,

® Tnternational Chemical Safety Cards
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3. EROFEEHF

(1) J=RE

TR XM REEAE & L ¢, bk ELEICB W TIEE Al E LT Sh TV, ZhR
R, R e ETHRNICEREND & #ifilit A % o ¥ —BIC Lo THBHEICR# S 5,
B EEROFERTIL, ATy N CTOHERB=Y v LOEME LC;, 13>400 mg/m* Th -7,
EHEOLEITERIE~OEEN -2 R Th o7z, Ll (P TITE A& T
AEndZ &3/, BEICEEIT/VE SN TS (Nair and Elmore 2003),

(2) BAEHF
UFREFRD VA 2 50— (BPOY) 75, MR, 7 LV R —AESIEMEREE RS AT HR S
BAMNAHEREA 2 & 2 | O AR A RS % . EPO 75 BERRRH 2 Bl L CREASHOICRiRR 7 = 4
VIVHNEERL, B BIST DAY B T LT, AFBRERIC & % bR
WXV HRRBESMEE SN D 2 E R I TS (Ranguelova et al 2010),

4. ZREDQEM., B5F

(1) E4b#8E8 (ILO, WHO(IARC), OECD, NIOSH, CDC, EU % &)

ACGIH TiX TWA 283 9 OHERRFAHEIZ DWW TED HILTW DA, O HAREREIZ DWW CTITE
O HILTUVRLY,

F9 HEMBRED TWA

WE A CAS Z75 5373 TWA
Sodium bisulfite 7631-90-5 HNa0,S 5 mg/m’
Sodium metabisulfite [ 7681-57-4 Na,05S, 5 mg/m’

(2) BREZRGLEZS

A APE SR A CITMmES . HRIE OFFRREITED b T, LA
R & SN TS (AARPEEMAETS 2010), £ 7 OB HRMAMEIED 5 HAREEKHE T
N U T AZDOWNT DR GHS 35803 72 STV a7 Z OfE R %5 10 1277 (NITE 2006),

* Eosinophil Peroxidase
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# 10 GHS HEREER REICxT2H8EM
falR - AEMEE S FERE R

B X434

134 X

WA @ HA —

N

WA :BHCA, SAK

B2 Je o Bk s

RIZ%I4 2 B e B IR
N IR (G

B e A B

AR TR 2 B

FEIN

FESE —

P ey, 28 e (AT < #&) 47 3 (FaEHRR)

P ey, 28wt (I < #R) E 1(@%%%)
W5 | P s A

(X : BHFETERW, —  DENSGHET TR
5. EXH
- MR 1 FDy PUEEAIEAIF OFREE T N Y U AL DA SR O 2 fi], 1996 4 4
H. FJE. 38 275 : 198-202
CMER R 1Zh PIEEAER R OFEET Y U LIS K DR ER O 1 F] 2007
4 A7, EAARBER, 69 % 275 123-125
< KA =FHE 1F Sulfite (HAEEEHD) IRBUE EE Y L NEIZAOF L2 1], 1992 4 3
H. AARBJERFSMERS, 102 & 4 5 1 497-503
- Nagayama, H et al. SHRENOHEEREEKSET N U A K D80 ERE], The Journal
of Dermatology, 1997, Oct., 24(10) : 675-677

REEERECD

™

S S X [ x| %] |

Nl ool KN | Nopl Né2 | B NOVH B i)

—
o

« Nair, B et al. Final report on the safety assessment of sodium sulfite, potassium
sulfite, ammonium sulfite, sodium bisulfite, ammonium bisulfite, sodium
metabisulfite and potassium metabisulfite, Int J Toxicol., 2003, 22 Suppl, 2: 63-88.
- HARE M2 Recommendation of Occupational Exposure Limits, J Occup Health,
2010; 52: 308-324

- Ranguelova, K et al. Protein Radical Formation Resulting from Eosinophil
Peroxidase—catalyzed Oxidation of Sulfite, J Biol Chem., 2010, 285(31): 24195-205.
CEHEES 1Eh HREET R Y U AL DT LV —PREERES | 1990 4E 8 H) | B,
32 %% Suppl. 9 : 243

<& HE, HEE gas (S0,) HEED 14, 1996 45 A, SLILEAFES SRS, 33 5 @ 24-27
SHEMRTFEL, 7 R Ay =7 ) — MIEENLHREET N U U A K DS, 2001
8 1. BUEFIORGIR, 43 % 8 %5 1 1024-1025
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4 RYYGLRUVEZEDIEEYIZ&BHA
1. MEOYEILFEHMNE & Ak

(1) HEFHHEE

NY U T AFIRE RAR) OB THD, & 2 RILEOT TRHBENH DD, Bk
Ko THRICTE DL efiszrmd, o, @R CRIEMENSHE T, 5P ClERmIcmEg
EHIEDR AL SN ZEIAFETE D, BRICH T AT VIS Z =T,

PES FARFHERE LTL, IS 0.5~3%D_Y Y T AEZNMZT-/RETHHY YD
LEAN D D, T, LY VT A T ofb_XY U oA Wi ey Y oA RS Y
U A BEEEARY U T A REERY U U A EERY U DA KEBRIERY VT ARERD D,

XYY Y LAOYE L FRIEE AR 11 ITRT,

# 11 RY U U ARONFDOIEYWOWMBLFERIEE

WE 4 CAS No. i L [ WA TR

NY YA | 7440-41-7 | 9.0 1.85 g/cem’ | 1, 287°C | 2, 500°C

7 v Ab_ U | 7T787-49-7 | 47.0 1.99 g/cm® | 555°C 1,036°C | KIZEEIT 3

RN T a— Lz IR
DOVEITFIT <D

WX U | 13327-32-7 | 43.0 1.92 g/cm® | NA NA KM OTET VT

VRN WZIEFITEE T T
vy

i<V U | 1304-56-9 | 25.0 3.01 g/cm® | 2,530°C | NA K, BRSO I IR

7 A Tz W

(2) A%

ARY YT ANIEICEEOELAE LTRSS, ZOREBEHREOIINY U T LAHEE
Wb, BRENS LOBMREROE S, &R L L UIHBRIERWEE 7 & ot 2 F
LT, eI A0, FHl, BERHRER EOEFREECMETHEEICB O THE
EHME LTHWOND, £, XU U U NIEREENDREFEN/ NS WD, XBRPED
BB AR I3 L OBt 2~ 7, T OREZFIA LT, X #REEE OB Bl O3B IC
BUFD X MBWEL LTHODOND, XU U T ATREAZ EOFMNLER S, 2
SOFMNEIT 7T~V R ATV R EOEAIZHHWLND,

NY VT LADEANHIEDOL BRIV Y U LGS LEZLILTND, 2009 FEDOXY YT
LOENTIGHAIL, 36 t FRE & & 2 HAL TV 5 (JOGMEC, 2010),

# 12 XU U vromHA (2009 4)
~Y U o A0 H A (2009 4F)

LUN @BEANY UL (1lkeg)
(42 Be t) KERAE~Y Y T L (200t%)

b~V U 7 A (634kg)
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~V U v Lo (2009 £F)
NV UL (1.4t)
XUV AEAEE (R
~NY Y L8 (573ke)
W &E~Y YA (180kg)
(6 Be t) AU Y AT (6.3t)

)KL Y U 7 AOEAEITHEEM XU U o A550136 42t)
Hi# © JOGMEC #&lR~7 U 7L~ 1 —2010

£ 13 RV IV Yy LOME

NV Lo HRSE VYA 7

BERY Y T L X ARAR (MR - GHHI - 534T)

) i o 91202 I 2 e 2

W72 - 5 - B0 M

SEAC— T — (a5

NY VY LHES | EFES ax7 2 Yy b AL v TF, Vb— AT BE—H
—fth

EE L — =A%y —

ERp e« ~— A X — 0 —fihy

Vit e TR

TIAF I HIT A, e

L 7 — 7L ik G A

NY UG LATI |z - T (R
=U LhEk

fRAE~Y U o A JiEHR (Cu-W %) iRANAl

[ A ey SRS L it

%g&f%%ﬁl%%*ﬁ

i JOGMEC $EMn&ii~7 U 7 /v ~7 1 —2010

(3) F<EEINFESH

NY Y LIS FEF, FICRKRHPORLFEZBRAT L LICE-oTRZID, Z0OEALE L
Tk, RIAFESR - KB LK - BUE L Vo T b EFREOM R Z AL ST H8H~_D Y
ULABEE . BORMO S 20 FLL EOBRMIZ A L, BRHIMICH 0T L CEE(LT 518
P U 7 A A (Chronic Beryllium Disease; CBD) 23& 5, ¥EFERERMDORY U o A
E<EIL, FEL TRV IV ULIAE - @BV IV UL - RV VT LAEHEGEHE - XV Y
U AERAE ) O AR TREZ B TR AT S (WHO, 1990),

NRY U AT CGHEY) ZEEN I S Thiud, —REFNE < & SNE 56
X, ALABREIOBRBEIC R T IR LSV ORKGHFNY VT LAORANIZROND, ZO%E
BV, B h~DEERBERDR2NEEZEZX LN, XYY T AGHENRFIZEND
FIRDIRBE S LD &V o T BISMA 72 BN AE LT A IOV TE, b b ~O RN
AU 5 ATREMED & 5 (WHO, 1990)
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(4) EROHKKRG

NRY VT LADOBEEMLITSEBTEELIRTVON, XU U7 AEIE (Beryllium
Sensitization; BS) M OVMEMENRY U 7 AEBRTHD, ZIHDOEFITI—EHOEN TOIIE
JETHHDD, ZOEARE 1T E 72 STy (NTOSH, 2011,

Flo. NV YT AFLSBENFRKEINEDBAE LT, BARELS HEHRE SN TWNES,

2. &%

(1) BHECBICL AR RE

NRY YT AOAMERITBEICRESNTZZERHD L0, HFETIXIFEAERES
TR, NY U T LAORMEREIL, HROKE IR DBERCNRBIENFFE TH D, Z
noix, NV VU LASRBEROBICANOND EEORY Y U AFICIESETHZ LT
RBIET Do NU U T LOBMERBIT AT, NV VU LAZIROWHOEFELFIETLHZ L
TH oy AURNIZIERPMIEE 208, —HoEERBZFIZOWTIEM LT L2Z2L0HD
(NIOSH, 2011),

ARY Y7 AOEINEL BT L DB ADRIEIZ DN TOREIL 2\,

(2) REIEKBICLSHARBE
22T AR Y 7 ML BE LI TEHE T 22 < OEFMENS, XU U U LANRE
JEBORIN & 725 2 EAVRIB STV S, TARC 1E, EMFERKL OYEFHREICL > TRU Y
'7A LS FEENAT EDOBNCEEENRIN TS Z Enb, 1993 XY VU A% E
B DRNANMEWE & LT Groupl (2 LT, Z Dk, 2011 42 TARC OFFEAm A3 L
%%émtﬁ\AUJWA&U%®m€%ﬂﬂ%ﬁ%Gmwlmﬁﬁénfwéqma
2011),
IARC TRHikIG & 72 o 7o FitE D% < 1X, NV U U LMLk A xR & LT Al &
AR — MFETH D, KESNAR=TIINERE AL FIND T SORY Y 7 ZLEE sk
BT 2DWRICEB DT, BHEEO KR FOFER T, NV U TLDORENALY X7 DR
éﬁflﬂf;’ao eiEL, 2o EaBRETLHIMERE G H D, NV U LAORMITSES LA
FEIE D BN Z DN T DORFZE AR £ 14 1TRT,
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£ 14 RV VY LORLII 8§ L B3 AFIE D BEMIC B+ ST e E

e 51k PO JEB] « FENAY AT PN
aR— MNP 1970 1B | ifidd A SMR 1Z 2. 00 (95% C T | Steenland & Ward,

U U T L E ] 8
#% (BCR) Si7c
689 4

= 1.33-2.89) (MRJEK 1~ D1
E#LERIIZEDLT), £
DO, & TOJRF%ZE 7=
CTRLAFZIZEFLTEY,
SMR VX 2. 19 RIENEZEIZ T A
JHE (U U o ABER) OIE
WAZE W T E O (SMR =
34.23; 158 FET-H),

1991

‘A E AR — |
WF5E

KE AR R
=T M B VA
A FD T DD
U U v AL B
BAOE KL K <D
9,225 4 (1940 4F
—1969 4F)

EaR— MNIBT DN A
® SMR 1% 1.26 (95% CI =
1.12-1.42),

Ward, Okun,
Ruder, Fingerhut,
& Steenland, 1992

a7 — M5 1987 AELIRED — | i A DI T 5 O HE NI | MacMahon, 1994
DO OE | XY U T AEBENRET
% (Steenland and | (372 <, BUYETH 25 AlgEMEN
Ward 1991) . AR
(Ward, Okun,
Ruder 1992)
g—RAario— | KEOXY U | XYY TAILDHENAY | Sanderson, Ward,
JVRFSE G@EO | A T 5@ | A7 EIND, BIE | Steenland, &
FA—IMRSREIL | FE 1992 FFFE T | OEBIZOWTHME S 4L | Petersen, 2001

2B

BEE (1940 4B
ih) . SEB 142 4
SR 710 4,

72D, RAERF-E LTRO L
Nz oT,

WwEDODar— O
BoHr

KE 1992 FEOHF
TTHEHINT
9, 225 £

ARU Y7 AT L B A
FBDNADRIEY AT % &
HTWVD EIEEWVDT-0N,

Levy, Roth,
Hwang, & Powers,
2002

s A K BT
L RN ED
BfR % R7-ak—
~ PN E 51 6 BEBIF 2
(XY YT LD
BHERL T
%)

KE= 2 Z KN
@ Rocky Flats
Plant O 1E¥ B

(1951 4F — 1989
)

NY VLK DENPALY
Z 7 BIMEER D B o
Teo (2720, XUV D LD
6:f)< HEEIRLE S TR
|7

Brown et al., 2004

WEDFr—RAa
k& — L DT

KE 1992 AEDHF
TTHEA SN
T — B b E B
142 4 L %FR 710
4

YIRS AT
FRONADFIIEY AT % &
HTWND EIEIEWVDT0N,

Levy, Roth, &
Deubner, 2007

WEDFr—Aa
k&2 — L DT

KE 1992 HFEDOHF
ZETCTHEA N
T — X ) 5 E Bl
142 44 & r— Rz
A 3 S
73R (1 JER H
720 54)

A aR— NEfET, XY
U NI BEEEMPAY
A7 DBEFRIZOWT, FOHT
L7, AR 2 e
HEL XYY AOFEEL
BEEHPALI ATIZAE
7R RN B o 7=,

Schubauer—Beriga
n, Deddens,
Steenland,
Sanderson, &
Petersen, 2008
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WHoET5 1k

WES

JEG] « WA AT

7 3Kk

WED kR — M
FED 4747 (Cox bb

KIE 1992 DT
TTRFE o
729, 225 4

A & SMR /87— Z 3l L
ToAE 5 S A DBIINTY
U AEKREWS LD, B
JEORZEIZ LD b DN KX
Nl

Levy, Roth, &
Deubner, 2009

K E A A A M
LRV =
TIDTHODRY
RRYAVAY UI%:: b T3
O B g E) E
(1940 - 2 5
2005 4 B B )
9,119 4

Jiti s A & 184 PAZEVE TR FR
PR DM Ay TRIED AL
NRYYTAFILSEIZEL- T
FIED AT DEE T,

fiti 28 A (SMR 1.17; 95% CI
1.08 — 1.28)

12 M PAZE M T 28 (SMR 1. 23;
95% CT 1.13 — 1.32)

Mary K
Schubauer—Beriga
n et al., 2011

Bl AP — FHE—%
EEET )
aR— %
aR— %

K E AN A AN
LU=
TINDTDDRY
U 7 2 LB it 5%
D B M7 ) #
5,436 44 (1970 4
LLRIT)

KBy mR, BREOXY T D
LX< BEEMMN A DOFRIE
(ZBEMER D

VA7 E LT, —HEHIE
<EEE 0.033 pg/m® NEtHE
iz,

Mary K
Schubauer—Beriga
n, Deddens,
Couch, &
Petersen, 2011

3. KRDEEKF

(1) BB BELSAME
RY VA RV TEAERZEORE, £l2, TOMIEIER2Y Y T LMEEWIL,

EREDICB WO EMEERECERBELZ5 S E 232 ENRI TV D (Kuschner,

1981), BEMWEBRIZIBNTRY U 7 MMEEW DR AN Z IR LT FE 4 3R 16 1R T,

K 15 RV YU AMEEMOFRN AL RS LB ER

BSE YN FEREMY < BSAME it %7 ik
NV R TN AX— | 0.21 mg Be/m® | DSATIERT Wagner, Groth,
XA M, X|Z » b (N FF 2 10.62mg Be/m* DYV | Holtz, Madden, &
U U o AFE | (Charles XA B), 0.62 | 7 LgEAAIEL#E LT | Stokinger, 1969
ral River CD). | mg Be/m® (\"XVU | {@E{& (18/19) IZ-2W\ T,

Viia U o LEA) | RS S R e i
23 7 H (6h/H., | IRIE, BN A., ¥ LK
5 H/1) (BA) | OV IS FIE L
BV |7 » b |[410 - 980 mg | IX<FED 14 » H#%. | Nickell-Brady,
A (F344) | MEKE | Be/m* (8 - 48 | 6A%ICHHEE A336SE (X | Hahn,  Finch, &
) (LEIOW | < BEEMEIC L DR | Belinsky, 1994
N) H2L)
WMEe-~xYU U | < v b |358 pg /m’180 | &AL & kb LC. Mifi | Schepers, Durkan,
7 LAUUKFD | (Wistar & | HIE (5.5 H/ | DADFIERNE D> | Delahant, &
Wy Sherman) ., M | ) (&A) 7z Creedon, 1957
Jii
WMEE~XY VU | < v k (SD|34.25 pg /m* 72 | 1IX< %R 9 » H THEJE | Reeves, Deitch, &
7 LPUJKFN | CDrats), M | FE (Th/H, 5 | 28384 L, 13 » A#IZ | Vorwald, 1967
¥ Ji H/#) (A [ 132 TDOT7 v kN CHiE
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HEWE ES LY ESSES(S il SR 2 3CHk

W UilarEiss A)

ML~V Y | 7k 0.006 F 72 1% |9 » HOEBRBME D%, | A Vorwald &
AN 0. 0545 mg Be/m® | IR E X DOJF 3 IEM 2 | Reeves, 1959
Ao INFEIE

(2) RIEWF

NY YLK DBARIEDORTICE B LIZFEIT D7 <. TORIEHRTILTELZ 7
IR STV, BRSO Y AR R ORBRTIZ, XY U U MEEMIZOWTFHET
DRI EN TN D, MEIC X 2R L RV TIIRES B2~ b OO,
FUBRRECR (in vitro) TIFZERAER, Qe (RRE | MlPEEROT BT ANRENT
W5, £lo, NV U T LAOFREOENI LY | BRFEESEPAMEDE NS D Z LN
RRENTND, ZTOM, ~U U TLR DNA BEOBEROBEEZBD EHD 2L HRS
AL TW% (Gordon & Bowser, 2003; Kuschner, 1981),

4. ZREDQEM., B5F

(1) E4#E8 (ILO, WHO (IARC), OECD, NIOSH, CDC, EU % &)

ACGIH(2009) TiZ~VU U 7 A0 TLV-TWA % 0. 00005 mg/m* & EHTWN5, Zik, XUV
U LDOBAEER R MEMERY Uy ARBEZZE LB TH D, LENE, BRAMEDHNE
BEINTEY, BEOKEMEM LY LMENKE)-o72 (TLV-TWA 0. 002 mg/m®, TLV-STEL 0. 01
mg/m*, 1997 4F),

® 16 ~NJ Y yLDOEREHE

E R H*E E k=

ACGIH TLV-TWA | 0. 00005 mg/m? B S A
NRY YT LELT WMART |Al B M LTEPAMERD D
KE

NTOSH REL | 0. 0005 mg/m®

OSHA PEL | TWA 0.002 mg/m’
0.005 mg/m*(30 minutes),
with a maximum peak of 0. 025
mg/mg

(2) BREZRGLEZS
AAREEBEFRTIEINY VU LAOHFFREZR 1TOLBVEDTEY . BRAMEDE
& LT Group2A (B MZX L TBELLSEBAMENRD D) [T L TV D (HAREERAS
2, 2010), XU U T AKRORY Vo 2G4 FEO GHS /3R RITR 18 DBV THD
(NITE, 2006),
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K 17T AREREEZERNCIDZINY VU LAOHFRRE

" o R AR S JEAE £ H
AT OFL (ppm) | OEL (mg/m) | 0 MM T T Zom | 4
Y EAN A%y — 0. 002 2A 1 ‘63
# 18 GHS ERRE (BT 5HEW)
Sy FA RS
2 == S Ly > N Q ﬁﬁﬁé‘j\ U Lo S
falk - A EMEH VRN s\ 7 Ak o - IKER L~
A RN DRURVAVN A FI URURYAVN
e | BRH X X X%y 3 X%y 3 X
e [ R X X X X X
) = | WA A — — — — —
PE RN - &K X X % X X
L37}\\ BT AL R % % % 545 1 %
2 | S EYE R X ES X5 2 X X
ARICxt 3 2 EERHE R R
S| vt R x Koy 2k | Ko 2A X X
4 @%%@1@?%X61 X471 YEME ;X YEME D X VEME : X YEME : X
FZ G AN R - X | ERAWE | RIEIE | FERAE | FERAE
57 1 P X M XA M KA1 | M X
5 | AEFEAM RS S X X X — X
6 | FENAME X4y 1A X4y 1A X4y 1A X4 1A X4y 1A
7 | AErEEEM X X7 2 X X4y 2 X
AN
o | B gt | ka1 | e | SR s y
(HENX< #& (PR 2 | (RERER) {%E) (ke 25)
G He O A B \ Bzéj\ 1 lzéj\nnl lzéj\nnl \
9 *x%[é/‘:]ﬂmﬁ'ﬁi/i%'ﬂ'l\i Biﬁj 1 (ﬂ?%ﬁ%ﬁ (E%Z[ﬂﬁﬁ: (DEJZ%%E:\ lzéj 1
(A< B (PUR) | g | MR B | BB | (TR
B B HE) W)
10 | Wi [ LR g A = X X7 2 X4y 2 X X
(X 1 SPETER, — : RG34

5. ZEXH

* Brown, S. Cetal. (2004). Lung cancer and internal lung doses among plutonium workers
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* Verougstraete, Vet al. (2002). A systematic review of cytogenetic studies conducted
in human populations exposed to cadmium compounds. Mutation research, 511(1), 15-43.
* Waisberg, M et al. (2003). Molecular and cellular mechanisms of cadmium
carcinogenesis. Toxicology, 192(2-3), 95-117.
* Wesseling, C et al. (2002). Cancer of the Brain and Nervous System and Occupational
Exposures in Finnish Women. Journal of Environmantal Medicine, 44(7), 663-668.
- HARREEEMA 2. (2010). Recommendation of occupational exposure limits
(2010-2011). Journal of occupational health, 52, 308-324.
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6 T UFIUHAICLEINA

1. MEOYMBILZMMEE & Ak
(1) HEFHHEE

U A viha (= UAFA N 13EbaE (B4 74 8 o—FEIoEInN W5, Al
¥ LS O—FETH Y, BRIZRE IR & ZERE AT 2MIEREA O BN S 72
HTNHIYELFITANY) THEEREZLEKRKT AV ) TABETH D,

b U AU A bFE (Nay, K,, Ca, Mg), sA1,Si,,0,, *+ 27H,0 THE S 51k
AW B A EORERIR 2RO STRFE 720 AL R G R 2 W HE R 5 A A %
Lo THWIHEA S, FHANE LW =WoikEiEE2 LTWb, = U A ia O b
M % 3 26 17T,

# 26 TV U¥a0mELFENE

oFE 2748. 884-2991. 396 *

CAS No. 12510-42-8
66733-21-9

bbE 2.08-2.16 g/cm®

EL 920°C

e 0.7-13 pum CE¥) 3 um)

PO TEIEENDLRICE > TEET D
(Na: 2846.42 K: 2991.396 Ca: 2819.863 Mg: 2748.884)

(2) XLA&

TV AU AEEGLIMAREROELRARE LT, TNONET DA 4 RS
TERING . KEUGER, A, WEME R EDZ AZBUERIH S T 5,

KE TR EAL AR IR TS S LT ) A M ST E 72
2, BUETIRIZE A RIS TV, BRIV TR, WA EIIZ<FAESA T
L0, T UFUBAEERE L TOFRIEBETIE RV, Ll EOMOUADEEDEE
WCHEICT Y A A bEESND LW O REND DD, TOMDIBADFIHDOERIZE
HETHVNENRHDL LD EHZ X LA (HES, 2011),

Flo, VA UHAIET AV BT —r v BRIZBWTHEATLHZ Lidbho T
WD, =Y A UPAIZONTOADFEARITIH G0N TV W (HES, 2011), a4
KT HAT 150,000 t, &R T 2,750,000 t NEAESH TS EHEE SN D (U.S.
Geological Survey, 2011),
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rﬁ—r’-“-
(1) F<EEINFLH
BEERNZIT U A A ORI K OBE IS, FERCERIZIZ ) T b a R S
B Mo U A i & W BEEDED OISR ERAT D Z L TIESE L, TRRIESM
MAzG|ERIT, £, ZOMoMaOBE- JEPIZS T MEITIXKE S ND Z &R
s X TV B (HHS, 2011),

(2) HERDHERH

TUF AL DINRAOREFE LTE, Mradl vy /S RETHIFIZEIT 2 2 E
ZRHEENEZT NS, ZOHETIIsE LT ﬂ‘/@%ﬁ’i’a@km% FEIR o & R
DOEMELTHNTEY, ERIZABFEMIC=U A VAI #EINTE7-(Barisetal.,
1996)

(3) EHIE T|IZ & BEHIFRE

MZEBIT BRI OIS FEIZBIT HERMOWBE T2 STy, L, 24 KEEILL
NWOBEMIE FEICBWTOHME L~V CiddmtEas r~T 2 E0NHE I TV 5D (Bertino et
al., 2007).

(4) REIEKEBICL BIEHIHRE

EMIX<SBIC X DIEFSRE (B 27) 13, ZOIIFEAENR MVaDT v/ RxTHGFOF
FEL M I LG Th D, ZOMBTICTBWT, FREORENEZ N EZH T
RV E DI TIREZIT o728 2A, AT HMICBWTIRZER T O Y A P il D
BRENENZ EBHLMNERoTND, FTH Karain FIZIBWTIEL, 1970 05 1994 4
D 305 BIOIFETHID HH 177 B (58%) BBAIZLHHDT, D HH 150 il (49.2%) 73
MR IEIC LD DOTH T2 ERHRE I N TS Baris et al., 1996),

Fo, TAUVBZBWTHEFOREN 2RI TWD, BUE, 7A U TOFEHREF LI
T U AU ADEEPHGEINTREY, BEICEY A o¥a 2 Et EFRl e LTERL
TNV Z S K DTGRP E STV D (Ryan et al., 2011),

K 27T RYTEIT X ESIRE

X< FEE - MM T E % 52 I 38 ik
SEENELS BRI 224 | T AU, — AKX 2 | W&, MEOZNE | Ryan et al., 2011
2 ODWRIEEIEEXE

34N
TARANRRIEZE | T AV IO AT B | TR E Kliment, Clemens,
(2 2 FF & Oury, 2009
T2l ATz —T NfETe | REEIC L DT M. Metintas,
kv =2 Karain #7» Hillerdal, &
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X< T A - W I E x5 SiE AR 575 Lk
HOBE 162 A Metintas, 1999
F—HaL Mva By SKET | HEZE, H/&IED | Baris et al., 1996
5 DR Aoy BN AL AR

3. EROFEEHRF

(1) PAZESIZRITEE

T U A ARG L7 ARgEsl & Uik, B S8R CREFERE S 2 5| S 2 IR E OME
DI SN TS (Fraire et al., 1997), ZAUZ X b &, 7 v MTBWTREZEIZHIPENIC
20 mg DY A cE 1Bl L2 A, BUVMERIT 34 HEH CTHEIZBIT D23 A01
JERDMBIEE S Tz,

Fio, ARRE - EHBOIEKETIE., AREY bEWEEEZ T RER S D Z &3
JaSEBRIC X 0 A ST D (Bertino et al., 2007),

(2) REEF
T A UAIE X DN ADRIEREFFIZHOWNTIE, = U A Al ORI ~DIEE K
FEVE A R A U EER L, ZOBLEA b L AICL BB IEEREEREOR A DNA B1E
ZRlEE 42 ENHE XN TS Both, Henderson, & Turner, 1994; Eborn & Aust,
1995), Bt A hLA~w—J— & LTHBND 8-0HICDE LWEMb MR I THY, =
VA AREDNENANMEERGT D ENRBEINTND Bertino et al., 2007), &b
W2, BEMEEBEIC B W TR L TS Z EDNHHND NF-k BIZOWNTH, = AU ilialc
L BEBEINZMICEME LT 5 2 &R SN TS Bertino et al., 2007),
T, PREEORALER L EZ 5N TWD SVAT OB IMR S 72> 7278 (Bertino et
al., 2007), ARAERIZ X 5= U A ¥baloxt 3 2 08 G 1 S 41T\ % (Dogan
et al., 2006),

4. ZREDQEM., 5%

(1) E4#8E8 (ILO, WHO (IARC), OECD, NIOSH, CDC, EU % &)

IARC TlX, =V A izt MIHTORNBAMENRRD D &5 Group 1 IZ/¥EL
TV % (IARC 1987), = U AL LIAAOWAICONTIE, B MIxT 2R B A OV T
M TE RN ET D Group 3 IZ%E L T 5 (IARC 1997),

(2) BREZFHLEFES
HAPEREAEFETIIA L LTOSHIT T T Wb oD, = F U iifalzonT

5 8-hydroxy-2’ deoxyguanosine
® nuclear factor—kappa B

" Simian vacuolating virus 40
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IZ. B MCKIFUTRERBAMENDH D LB CE2WE THILE 1 BFEICHEL TWD, BIRAY
IRIFRIREIZOWTIIED TV (HARPESEM AT, 2011), GHS O FEICEB T HHER %
% 28 1T,

#* 28 GHS pHEMER (BEEICX T 2AEMN)

falbk - AEMEE S FERE R
‘ e X
M (354 X
1 = W - TR —
P WA @ 7KK X
WA CA, TAB X
2 | BB AN X
3 | IRiCxd 2 dHEE R G IR E X
4 | PER R ST R RS A B X
5 | AEFEAmAR A B X
6 | FENAME X5 1A
7 | ek X
8 | fEplgier, Yt GEENE <) X
9 | EmplEer 2wt (EIE<E) X4 1 (Jifi)
10 | W5 [P s A X

(X FTERY, — PR KIS0

5. & XM
« Baris, B et al. (1996). Environmental fibrous zeolite (erionite) exposure and malignant

tumors other than mesothelioma. Journal of Environmental Pathology, taxicology and
Oncology, 15 (2-4), 183-189. Retrieved from http://ukpmc. ac. uk/abstract/MED/9216804
+ Bertino, P et al. (2007). Erionite and asbestos differently cause transformation of human
mesothelial cells. International journal of cancer. Journal international du cancer,

121(1), 12-20. doi:10.1002/1jc. 22687

* Both, K et al. (1994). Asbestos and erionite fibres can induce mutations in human
lymphocytes that result in loss of heterozygosity. International journal of cancer.

Journal international du cancer, 59(4), 538-42.

Retrieved from http://www. ncbi.nlm. nih. gov/pubmed/7960224

+ Dogan, A Umran et al. (2006). Genetic predisposition to fiber carcinogenesis causes a
mesothelioma epidemic in Turkey. Cancer research, 66(10), 5063-8
doi:10.1158/0008-5472. CAN—05-4642

« Eborn, S et al. (1995). Effect of Iron Acquisition on Induction of DNA Single-Strand

Breaks by Erionite, a Carcinogenic Mineral Fiber. Archives of biochemistry and
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http://ukpmc.ac.uk/abstract/MED/9216804

biophysics, 316(1), 507-514.

Retrieved from http://www. sciencedirect.com/science/article/pii/S0003986185710673

+ Fraire, a. E et al. (1997). Effect of Erionite on the Pleural Mesothelium of the Fischer
344 Rat. Chest, 111(5), 1375-1380. doi:10.1378/chest. 111.5. 1375

« HHS. (2011). Erionite — Report on Carcinogens, Twelfth Edition.

Online (Vol. 82, pp. 183-184).

 International Agency for Research on Cancer, W. H. 0. (1998). Volume 42, Silica and Some
Silicates: Summary of Data Reported and Evaluation. IARC Monographs On The Evaluation Of
Carcinogenic Risks To Humans (Vol. 42).

*Kliment, C. Ret al. (2009). North american erionite—associated mesothelioma with pleural
plaques and pulmonary fibrosis: a case report. International journal of clinical and
experimental pathology, 2(4), 407-10. Retrieved from

http://www. pubmedcentral. nih. gov/articlerender. fcgi?artid=2615598&tool=pmcentrez&rend
ertype=abstract

 Metintas, M et al. (1999). Malignant mesothelioma due to environmental exposure to
erionite: follow—up of a Turkish emigrant cohort. The European respiratory journal :

official journal of the European Society for Clinical Respiratory Physiology, 13(3), 523-6.
Retrieved from http://www. ncbi.nlm. nih. gov/pubmed/10232420

- AAREREMAEFR (2011). FRRESOREE. EXEMAESMEIE, 53, 177-203.

« Ryan, P. Het al. (2011). Erionite in road gravel associated with interstitial and pleural
changes——an occupational hazard in western United States. Journal of occupational and
environmental medicine / American College of Occupational and Environmental Medicine,
53(8), 892-8. doi:10.1097/JOM. 0b013e318223d44c

+ U.S. Geological Survey. (2011). ZEOLITES (NATURAL) — Mineral Commodity Summaries. World

(pp. 186-187).
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7 IFLIUFXVFICLBNA
1. MEOYEILFEHMNE & Ak
(1) HEFHHEE
TFLUAFY RG4L BT Ly) 1, HRTEHORKETHY . =—FT LEED
BRE2GT 5, 5Lk - BRERD D720, KREEEL 72> T D,
TF LA F Y RO TFRIMEE 23K 29 [TRT,

# 29 =F L AR T ROMBE(LEHME
S 441 FhEE : 0.891 g/em® | Bl —-111 °C Whas - 10.7°C
CAS No. : 75-21-8 | ¥&fRME : A, 7B Fy, =2—F )L, T a— LI LEIC

[Eaie

(2) ELhA®E

TFLUAFY ROERARIT, R4 T LR R mEETEA, = FL ) a—
N, TH )= NANT IR EORBERDIEEITH D, Flo, TORNEEMEICEID &R
HIRCWEAI L LT SN TS, < OEREETITIRE T 2 & LT, W ARFHIELEIZ
BAIRLTWD

2010 FEED = F L o A ¥ o RORIES & &K O ABEOEFHE, 276,475 t Th o7 (1%
HEEEA, 2010),

(3) F<EEINF L4
TF LA FY RIE, BEREBREOBREERES, = F Lo FXxy PR F Lo FFo R
ZIEELE T FRGOBIEIED D HEHENEE L, UV oE, ABAREEZS &R
T eV WERDHD,

2. E¥

(1) EROHKKRH

TFLUAFY RICEDENRADIZETIE, =F LAy eV iEEEsE e, |
EH LM ER D THEFBEOF Lo 4% RIF BICBIT B35, [
O MAEDIE < #8 & ORFEAHE STV D (TARC 1994),

(2) BEELCEICL HESRE

TF LU AR REdf D FEEZ G U, BT < BIC X DIEFIHE Tix, 10 4L
FOBHEHEIZ LV EDBAICEDLENOIRERNDDL—FH, BPALETEELRPoT L0
IHMELH D (F 30),
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® 30 =FLrFFY F~DORMITBIZKDEFRE

1< E - BRI KR URE LB YN
0. 13 ppm—years EEMESRLE TS5 | LA Mikoczy
BRI 16 47 B Tinnerberg, Bjork,
& Albin, 2011
T—Z7L W EEIEFH 2L Valdez—Flores,
ji:j%;%/"{gg v RAERE Sielken, & Teta,
2011
BEFRA 21 4 NA R hr—E | B Ambroise et al.,
BIEEH 9005
BEF TR AR 23 4 TEFREZR, At TOWE | D3 A Coggon, Harris,
s s Poole, & Palmer,
2004
VAt R N WEIFEBCRBEIERE | Vo E Steenland, Stayner,
R ZH) & Deddens, 2004
T2l JE IR A 10.7 4 | LA Kyle Steenland,
F(Eﬁﬁﬁfﬁ i 3 75 18 Whelan, Deddens,
Stayner, & Ward
2003
1925-394F >14 ppm EF LSO L M J Teta, Benson, &
1940-564F 14 ppm Vitale, 1993

1957-734F 5-10 ppm
1974-884F <1 ppm
10 AL EoiX < 82,

BRI 27 4

TR TFLUAXRY R | Vo HiE Bisanti et al., 1993
# I P e

8 MR MNE EHME 4.9 | WEE#EEE (Bk) TEMAEN A K. Steenland et al. ,

ppm
T < EEWIM 9. 4 4, JBBR
AL 16 4F

1991

3. REOREWKF
(1) BHELCEIZELES

5. 488

Foa

iR EE ORI S HETTIEL KRR & PR SRS, AR AN A C D, ATHIER &

LTI,

Tk, S, e, DWW TR, FERNEEAA T D, SrEE < SBEOEIIER &

LC, Mart, R, BiAKHE, BB (BRI PR ERE24A T, EICEDLIZ ENHDH, KK
ZIRICAND & fAEEE 24 U5 (Hines, 1981), BiERRIC X 5 LD, 2% 31 (Z7~7 (Hines,
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1981),
# 31 WBIIC X HABIFEE

I HER

1,462 ppm, 4 K (%51)

330 mg/kg (&)

836 ppm, 4 B} (WH5])

Y
7 v b D5 -
LDs, :
2 LDy, :
S X LDs,

: 960 ppm, 4 KERE] (%5[)

(2) PAESIZRITRE

EFYERICLY, PAZGIERITZFLoAF Y FOREPHBF SN TVD (R 32),

% 32 BAEBIEBITIFLUARY RO BEEOKR

HE x5 < HEE FEAR 23 3R
Z > b |10, 33, 100 ppm iEic Garman, Snellings, &
(itERtE) 6 BFf/H, 5 H/#, 2 5[] (33 ppm LL E@ X< | Maronpot, 1986
% CHEAEFHN)
Z v b |0, 92, 183 mg/m’ HERME B MR D. W. Lynch, Lewis, et
() 6 IFfA]/H, 5 H/i, 104 4] al., 1984
Z ~ b |0, 18.3, 60.4, 183 mg/m’ HER M 3 MR R. H. Garman et al.,
(MERE) 6 IFfE/H. 5 H/#, 102 ##fH 1986;  R.  Garman,
Snellings, & Maronpot,
1985; William M
Snellings et al., 1984
7 v k| 183 mg/n’ BT BRHERE William M Snellings et
(1) 6 FEfE/H . 5 H/M, 102 H[H al., 1984
~ 7 A [0, 92, 183 mg/m’ Jififa /MR AN A | NTP 2, 1987
(1) N—F— LI
JiR e
7 vk 730-1, 500 mg/m® A Hollingsworth, Rowe,
~ 1A 10 HfE2~e 8 M Oyen, Mccollister, &
EVE v | BEIER] FEAR RO, BRIRHY. | Spencer, 1956;
k 180-915 mg/m* (Z > k) JREL R Jacobson, Hackley, &
AES Feinsilver, 1956; NTP,
% 1987; W. Snellings,
1982

80



http://lsd.pharm.kyoto-u.ac.jp/weblsd/c/begin/%E5%9A%A2%E8%83%9E%E8%85%BA%E8%85%AB
http://lsd.pharm.kyoto-u.ac.jp/weblsd/c/begin/%E5%9A%A2%E8%83%9E%E8%85%BA%E8%85%AB

@ National Toxicology Program

B RMZDOWTIE, TARC (199D Ik D&, =F L oA Fy REfo 2R 21T 5 71
BITDH, =2 FLoAXy FORBEIIEICLD Y U E L EMaaERIC LA TR T, B
FEIZLBEORLEWEEDOTR T (O 8,500 ppm days)., U > 7WERIMRE & FHHR T F U o3
IZOWNWTDH, FEEERPNEmNEWVWI FERBEMB RO (EHEE TR, 124 5 45% CI,
66-213 5 SELCH) 13), 1 ppm (1.8 mg/m®) T 45 FELL L= F Lo A%y RICIEK BENT-H
AU N L IEMARIESE D rate ratio IXENEILL. 2 THh D EHEHI S -, F72.526,212
ANDaR— NG, =F LA %y REREET 5 97# 55 1. 37-2. 77 ppm C 40 4 fH=
FLrAFy RICFESEESNTGE, Vo EICK 2 EROBIBY 2 27130.0004 TH5H
CHER 7= (Valdez et al., 2011),

(3) RIEHF

TF LA F Y NFBEFEEEZ R TR T AF AR THY . s F Lo A%
VRIFESKETDE, Ty PRI T RAIZEBW L, MIET U > /SERO Hprt JEALICZE5R4 S
WBLEE S LTz (Walker et al., 1997a, 1997b), 7 7 U T7F ofE, b Mllic=F L
YAFY RE invitro CIEK B SHTELA L. EREMOKMIICF Lo AFY RE in
vivo CIE B 5E BIn FRFESCDNAEG 2 3 BIE ST 5 (R. H. Garman et al.,
1986; R. Garman et al., 1985; D. W. Lynch, Lewis, et al., 1984; NTP, 1987; William
M Snellings et al., 1984), 7=, =F L o AFy FEREE RIZ<BEL=5@E OLH O
%< T, RIEMMROBIEF~DOEREPBIE I TWD (EELESEAENZEFT 2008)

4. ZREDQEM., 5%

(1) E4#8E8 (ILO, WHO (IARC), OECD, NIOSH, CDC, EU%: &)

[ARC TIE=F Lo AF Y RE, b MIXTHHEBAMEDRBD 5D &9 5 Groupl 125744
LTW2% (IARC 1994),

NIOSHZA> & 1%, 5 ppm®DIX< TED ERAZ 100 & L. SEFM O FRERIANE F44%0. 1 ppmé& 3
HEVENH ENTWS  (NIOSH 2007),

ACGTH 2B, =F L oA F T RiZ A2 (B MIXT 2B AMEREDILD) & L, 8 KH
DN E A Z 1.0 ppm & EDH DEENH S TW5H (NITE CHRIP),

(2) BREXRGLEZR
AAREEFBEFRTIEI T Lo AF Y 28 1 (ARISK L TRBAMER S 5 WE)
Ll IFTRBEAZR 3B OLEBYEDTND (HAREEH AT, 2010), GHS B TILE 34
Di@EY THDH (NITE 2006),
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# 33 AAEEHEFRRCID=F LU FTIY FOFBRE

XIS FFARPREE OBL | #FAIEIE OEL (mg/m®)
(ppm)
TF L UFFTR 1 1.8

# 34 GHS ¥R (BEICHT2HEHFMN

fElR - AEMEEE SERE R
£ BN X753
i R X
1 = W : HA X757 3
P N 7R -
WA BHmCA, AL -
2 | BEB RN R X572
3 | RiCxd 2 dHEE R R ENE IR AT E X
4 | PRI ERIRAENE T R RSB X/ X
5 | AEBHME A B R X4y 1B
6 | FEN AN X7 1B
7| At X453 1B
. S (RSN B X573 1 (AR R)
X3 1 (AR R, K
9 | EMEES g mtE (KEIXL %) iSRS YT | (IRV9)
X4y 2 (Ehgk, PFkes)
10 | W% 5| PERE g -

(X HETE RN, —  PEARNETITX DS

5. &EXM
- Ambroise, D et al. (2005). Cancer mortality among municipal pest—control workers.
International archives of occupational and environmental health, 78(5), 387-393

+ Bisanti, L et al. (1993). Cancer mortality in ethylene oxide workers. British journal
of industrial medicine, 50(4), 317-324.

 Coggon, D et al. (2004). Mortality of workers exposed to ethylene oxide: extended follow

up of a British cohort. Occupational and Environmental Medicine, 61(4), 358-362

« Garman, R. H et al. (1986). Frequency, size and location of brain tumours in F-344 rats
chronically exposed to ethylene oxide. Food and chemical toxicology : an international
journal published for the British Industrial Biological Research Association, 24(2),
145-53.

« Garman, R et al. (1985). Brain tumors in F344 rats associated with chronic inhalation

exposure to ethylene oxide. Neurotoxicology, 6(1), 117-137

« TARC (1994). Some Industrial Chemicals. IARC Monographs on the Evaluation of Carcinogenic

Risks to Humans, 60, 73
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* Hines. (1981). Ethylene oxides. In G. Clayton & F. Clayton (Eds.), Patty’ s industrial

hygine and toxicology (3rd ed., pp. 2166-2186). New York: John Wiley & Sons,

* Hollingsworth, R et al. (1956). Toxicity of ethylene oxide determined on experimental
animals. A.M.A. Archives of Industrial Health, 13(3), 217-227

+ Jacobson, K et al. (1956). The toxicity of inhaled ethylene oxide and propylene oxide
vapors. A.M.A. Archives of Industrial Health, 13(3), 237-244.

« Lynch, D. Wet al. (1984). Carcinogenic and toxicologic effects of inhaled ethylene oxide
and propylene oxide in F344 rats. Toxicology and applied pharmacology, 76(1), 69-84.
Retrieved from http://www.ncbi.nlm. nih. gov/pubmed/6484993

« Mikoczy, Z et al. (2011). Cancer incidence and mortality in Swedish sterilant workers
exposed to ethylene oxide: updated cohort study findings 1972-2006. International journal

of environmental research and public health, 8(6), 2009-2019

« NIOSH. (2007). Preventing Worker Injuries and Deaths From Explosions in Industrial

Ethylene Oxide Sterilization Facilities. NIOSH ALERT, DHHS (NIOSH) Publication No.
2007-164 (supersedes 2000-119)

* NITE (CHNZATBOE N RS FPAG B B HEAS)  (2006). GHS 3% .

- NITE CHRIP (HINZATBUE NSRRGSR (L P B A el o 27 L)

« NTP. (1987). Toxicology and carcinogenesis studies of ethylene oxide (CAS No. 75-21-8)
in B6C3F1 mice (inhalation studies) NTP Technical Report No. 326; NIH Publication No.
88-2582. Retrieved from http://ntp. niehs. nih. gov/ntp/htdocs/1t_rpts/tr326. pdf

+ Snellings, W. (1982). Ethylene oxide seven— to eight-week inhalation probe study on rats
and mice. Final report. Final report. Export, PA, Bushy Run Research Center (Project Report
45-139).

+ Snellings, William M et al. (1984). A Two—Year Inhalation Study of the Carcinogenic

>

Ethylene Oxide in Fischer 344 Rats Potential of. Toxicology and applied pharmacology,
75, 1056-117.

- Steenland, Ket al. (2004). Mortality analyses in a cohort of 18 235 ethylene oxide exposed
workers: follow up extended from 1987 to 1998. Occupational and environmental medicine,
61, 2-7.

+Steenland, Ketal. (1991). Mortality among workers exposed to ethylene oxide. New England

journal of medicine, 324(20), 1402-1407. Mass Medical Soc.

+ Steenland, Kyle et al. (2003). Ethylene oxide and breast cancer incidence in a cohort
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study of 7576 women (United States). Cancer causes and control, 14(6), 531-539.

- Teta, M J et al. (1993). Mortality study of ethylene oxide workers in chemical
manufacturing: a 10 year update. British journal of industrial medicine, 50(8), 704-709.
+ Valdez—Flores, C et al. (2011). Quantitative cancer risk assessment for ethylene oxide
inhalation in occupational settings. Archives of toxicology, 85(10), 1189-1193.

« Walker et al. (1997a). In vivo mutagenicity of ethylene oxide at the hprt locus in

T-1ymphocytes of B6C3F1 lacl transgenic mice following inhalation exposure. Mutation
Research, 392, 211-222.

* Walker et al. (1997b). Spectra of mutations in HPRT exon 3 of T-cells from F344 rats

and LAC I transgenic and nontransgenic B6C3F1 mice exposed by inhalation to ethylene oxide.
Environmental and Molecular Mutagenesis, 29(S28), 54.

- HAPEZERESFS. (2010). Recommendation of occupational exposure limits (2010-2011).
Journal of occupational health, 52, 308-324.

- R PEREA. (2010). PRk 2 1AEE, B REESULFHE ORE - AKE OB EORAEKIT
DT, Retrieved from

http://www. meti. go. jp/policy/chemical_management/kasinhou/files/release/h22/2-kan. pdf

- RIS R EAEMRERT (2008). [EEMEEE A SCE. No.bd = F LA F TR
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8 ARUDLERUZTDILEMIZK HER
1. MEOYELZMMEE L AR

(1) B LEMNHEE

2T AT, FAGTEFICELNL . REEOESRE T, ARV TE 13 RICRE
T5,

GEA Y T MIERTTRILL, # U v AB{EY (T1,0) OXRBEEKT D, HOLRE L
BEER L, KIBEFIBEDHIZT VT LEERT D,

Z 0 T AOREELAEY & LT, WERY U v & (TINO,), Eifig% U 7 A (TICH0,) . FiftfR
Z U UL (T1,80,). KEEHX U A (T1,C0), Iz Vs (TH) Bdd,

® 35 U U LAOHMEERMHE

JRT-35 - 81 JR -8 : 204.37 | b 11.85 g/cm® | @A 303.5°C | R : 1, 457°C

CAS No. : 7440-28-0 (elemental) | MM @ KICHRIE, REE F 72 1ZAEME & BO&

(2) ELGA®E

ZU TN, BRFZV VLAELIZZ IV ULMEEME LTHHASRS, @BF UV vLE L
TIEER, SR OUKERE L ORFEEEDOFE L oo TRBY . ¥ VU MEEWIL, avHE, &
., BE. 7 oHR, B, BB, v VBEOMHEBESE EOLAEM Tho T, ke LTI
B S— AT, £ OISO S DDNH %,

2 U0 L0 T S AEERITIIFE-EL TN 10 t THDHA, K 36 (TRTED
2T 7 A= PR 2 A v TR, P L X REAR L ZOREIZIE, (Cvjetko
et al 2010, JOGMEC 2010, {b== T2 H itk 2011),

* 36 ZIUVLAOHBRLENERE (kg

2o h (AR 1,039) 7 i
2V LhEEE |54 MBS 4
(V) $hid Wik 7 2 — R
KERE 4 R IR B 3
ZUMMEEY | I—FE VLA TabZUTh | KT 7 A 8= R e
(FFEHE: : 800) <HifESE > (&)

fiil 2 U 7 L

e BUA

<R > (ZEPER: ¢ 300)

Y RN AZ (o SR
<HFA> (HFEEE: 300)

KRR T 2 mIESTo oL 2
A, (WFFEPRFEH)

oMy Vv Mt (DR BimeF, Mtk s i, /v ¥

> 7 BIEAl

SN BT 2009 4E 7 — & . FOMIE 2006 A7 — X
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2. BROFEEHRF
(1) REHF - SHIEFR

2V 07 LI L Dligas CHEITHERZ 2K L) 2&EMMEED EE 20T, Tofd
FRBITMRERICB W TR OEERITLLEXLNTND, 5 L7 V2 F 4 ARG,
BRAfLA R UVA, VD LGHERA G AX S AORENEG L WD AREERSH DN, # VY
U LEEVEIC KD IR IRIR DIIEA = X XNV E RG> Ty, B MZBIF5 2 Y
U LMEEW OZEIRERIFNE, BB AN, BEBEICET 5T —FIIARRELTEY, D
MR RD 5L TS (Cvjetko et al 2010),

2V 7 LOEFEFEIC O TR, 8 ER (7 v b, vUX) OfRNL, ZY 7AH
FFOIER & U CAFEIEBIOBOEDS R SN TWD, £, 2V UL ERELET v b~
UADA% T HUWNOHAEF T, BEAESHEESREIN TS, B MIBITD X
U U LDOAETEFMEICEAT 27 =213V RESNTEL T, +oIc I Tunign,
D A RRAM O L BHEOMHECMHERIRE S DGR, IR ~OREE, FirAd R o ERD
7p ER—EERE S TS (WHO 1996)

WHO {2 K AU, R Z U w7 AIREEDS 5 ug/1 A THAE, EFEA~DOEREN 72 < 5-500
ng/1 TIHEREEIH D EEZ LN, TOEEEIIH A TIEZRY, 500 pg/l LI DL
A BRI 72 REEIR A A BTV D  (WHO 1996),

¥, BUEHBLTWAZ U 7 ADRBEIZHOWTIZE 37 DiEY Ths (Feldman 1998,
Cvjetko et al 2010),

® 37 Z U ULONH

B4l B

e B0, BRRE . FETRABITREECRin s 5 B < IR S5, WO XN D
IARIZOWNWTIE, AV 7 A (K) IZFEELCTEBY ., MIREZ I m@miEd 203,
— B PNICE D A E =8 1E. KIE S S huic < vy,

o3 A 2V 7L (T1) (TR SN FIT BRI S 4L, LR % 8 Tk o0 Am
SND, MEMEEM & L, ieisEstt b & 225, b b TIEE RS mRE T,
PR TR BIRV, 72, AL bt s D, TOMER~DOFHFRIT OV
TiE, MRS < EENTWDIKAEDOGR, HELD S 2 FRENSE,

A | T A A TEMCFEEN K B L TWA T, BEx REFRSEICBW T, K
PR T D, T OFERIRDOLLIL, K BEO 7 n v A ERNT 5, KED T1
A A UDBHPNCERE LTeE, a2 ois S, il cIE T 7285 % 5 %
%, TLIZK & Efie LT, Na', K'—ATPase {2559 28D 10 & <. T1 (X Na',
K'—ATPase 7> BEE 4 2 B4HLRR DI U LRl 21D 5,

Bt TUIZFEICEH GO ~w S 4L, Rl & & HICHE S v a 23, (bR TRMIY
SNHZELHD, THITEIBORERKEBIZBWOTHHEH SN2, 3.2%/ HD
HECTHRWINSIND, £, T, R, 7, BAzEL Tt hnsd, B o
T1 HEMETE < o B EE0IE 10 BN 5 30 HREEE LG SN TV 5,

(2) f&miE
&2V 7 (T X B D ZKRFEPFERIT, (1) BEEER (B, e, RS
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(2) PR (ARAR T, SLTEREE . B o, B, DO mMmREEE | il R DETE,
AATREE, $55L. AFE. RIRZE) . (3) BiETHO., (1) & (2) BEfTT5, ¥V yLH
wHOREAZIER TH L HE ) 1FEMETETIE 2~3 HERICHET L, FLALDRE
PEREIL, ROBEICL > TELTEY, 2V vALZOEOHEERICONTIE, BE,
BN BRI/, FERREEME O FHEFIC X 2 FHIHRE 2BV T, G RRs S LTS (ACGTH
2009, ILO 1998),

ITEORETIE, EERZ Vv LATEOTHRE LT, WEEIEELZbOO, HEEbE
LR RSRE M B T BT A BIENFE D & W o TREB O (Pelclova et al 2009) <2, #
U o BB R S NI N R E BRI, BEBEICI X TROEERAE Uiz & v 5 #iE
N5 (Saha et al 2004),

NI DHREEE X U U LAONE e B EIE 1 g (14-15 mg/kg) E@EIN TV 5D,
WE SN TV DR/INOEIEIL 8 mg/kg TH Y, 4 mg/kg TRAMBFMENFEBLT H &I TW
% (ACGIH 2009),

3. E¥
(1) BHELCEICLZEE
IR < B X AIEFIRE T RS 7= 5 0o 72,

(2) REHIFI<KEICLBESE

WRFEMEZ U O AR, BE, PREOEMIZSB\EBOMKRE L LTEL S, FERIL. FE7H.
HEJRE, RPE, MR, AR R, AR EO B RIERSRETHY . Sk
DOEFEOPESCHEAE IR ANCEIZPELY LECHT, M) BRI R MRS T
B D ZIREMEARRE DI BEIELR A A TRV LN H D, FEREET R, M
S OWET, BEFLR OBIE/RR E3 % 5D (IL0 1998), BREMIEL BICRIT MG % 38 I

F LD,
# 38 MBHIE BICBIT DEFEME. EFERE
R EYE < EE PSS JEIR DN
HHEX ) oA | ERNERERT O | TERZ A Y | HE O A £ 7213M | Richeson
o) U ARKEREO | > REfE3 2 | 71, KRER, SBEME | 1958
T-ORBIE< B EHE | FEFT. A | KOBEM, 5.
EE N7, Z U MM | K. B, HE
9 HDOBEDRB S | KFELT- oo MEM:, R R

U o AE A RS
ATF25 1 mg TL/L
DOFFTH o7,

15 4 (20~41 7%%)
B 12 AT D
o D E K & FF
2. 9%40nZZ L
72 X< EBH G
M BFIEE TD
WEIX, 1 A%
&% 3-10 R D
FFHTH o7,

FIITRREE R, A&
W 7 dim A, B,
Mo DFE A, o CGRER
N hr o 7-)IE)
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RIRE R EE bSES JER C 2PN
MUAFZY [ B U A 10.01-0.22 | AilERIFTO B | BLEBE (FEf, 50 | Williams
UL, TIRF | ppm T1, TR M| M EE 12 4 |0, K. BVE) and
B, AR | fE:0.55 ppm T1, = | (20~47 %) Riegert
Fra— )y | RFra— ) H— 1971
—) 110,12 ppmTl

MEODH 7= 12 4
DRFEIZ 0 - 15.2
pg T1/L),
e U w58k | B T IE<BE | B AV LY 3| # U 7 AF 3O | Schaller
#L (300 ppm | 1TAB, IRIFZ VD | 2RI D O BN | BIERZE L et al 1980
T . % U A | MEDSIEFEE L | F7#%# 128 4 (16
(T1,0, T1,05. | LTEM-7- (0.3 | ~625%)
TTIOH) - 6.3 ug Tl/g 7 L
TF=2),
ALY | TLIESBEREAH, = | B A2 bLA | 230k, BEIR | Brockhaus
MHEDZ YT 12X ) T LhEETE | TOER 1,265 | FEE, UEW. K. | etal 1981
LEEDLHL | EEoROER B | 4 Z DRSS & |
ADOHEH GE | BRIX<#E), R K O FEZ 2 )
WCTINHE LT | IR Z U o AMED % 7 LMEOBE SR S
Ry - B~ | BEE L LR L TEW iz,
) (0.1 - 76.5 pg / R g D2k, BE,
1), H ke A L B
Rongmnoi,
Gl [ _E5e ko' A | HEROHEETENEDS | Dolgner
TIGATICEE | BESNZb0D, | etal 1983
I DRGNS pE | BRI IR SRR I R
FNTHAER| SNehotl,
297 4,
XU AOXK | BREKTIEE 0.014 | Bt TH 05 | % U v X< E&57E) | Marcus
KEZIFHU | & 0.022 mg/m’, ZD | F (BIE2%W) 39 | F D ak:— MIFZET | 1985
A REDIRHFIREEIL, B | & 7 ADRF | BIRERICHESE
JAEDY 0.5 pg/L, fix | # U U MMED 50 | B % i 43 85 (10D,
KAEAS 5.2 pg/L. ug /1 LU, H | WHO 1977) o Z i =
K236 ug /1) | — FEEOFERLY~
ZU LI | vF Rarbe—n
RPN FEM S| LA R, A
. B 5 | BEITRD AL
FEORIZ, JRYF | o7,
T1 B,
VNI | EEEART (I | B A2 MLY% | KA EOHFHER R | Ludolph
BT 52V | i X oL | @ 36 4 (B | EE LK ONEREE & | et al 1986
< #%) 47.6 % . F¥ | Wo TR RO
M T 16 4725 2 | 22. 9 4EEHK) fige & FEIR DN ok

ug T1/L LA L
EEZFTUE : 44D
20 ng Tl/kg VL E
R TLAE : 547285
ng T1/L ULk

SN, Zhbo
JEM &k, R, E
EZDH) UL LY
DOFIZHEBIEAFRITRR
O LRI T,
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ER /12 IR SES JEIR 2% 3Lk

BYCATH Y |4 b2 | BXKEZROH

7| BB, BR. BLE | Wb
A ARGEEZRIC LD | ABESAEICE) | OBUE- R4 R | 1998
VD NFHE., B | BT 52BN | T, BRERARE, X
B, palciX<#&E (E Ko AREA T
e 723 < BT IR, =S,
) BeDFNTAL T JE
ftFEax il L7 32 DFFAT VLA

r Atk OEEF X
7 AT 20 ng/g
(fEFZ 5 & k72
BE - SEY) 576 ng/g
(LI 13 »

At%))
2 U oA (B | 20FEMICHZD T | 66 mAME 2HITEBIT 55847 | Bachanek
N ZABLEEEIZ LD WiE. K& DRI | et al 2000
2 YT NEIELE SO, Mg, 8
(EfE2 < BEIT IMEBREE 7 &

B, HwHICEREESN
7= 4 U 7 NJERE Lkt
HE® 300 f£)

4. ZREQER. #EF

(1) E%M%R8 (ILO, WHO(IARC), OECD, NIOSH, CDC, EU7z&)

ACGIH(2009) TIZ# U w7 A TLV-TWA % 0.02mg/m* £ EH TS, Ziud, # U v AIZH
B EEARAER OB AR S T e Wi T3 THIE Sz RA P Cofm L ~Ub
IZHESLETH D Marcus 1985), ZDOFEORHT TT JEEIFRAEA 0.5 pg/L. Al
5.2 ug/L 7Zolc, UL, ZV U LEPNT D KA YDt AL N LGOI #E & LTk
R FHI B 2 5 2 I WIRPREHIFHN TH D (Brockhaus et al 1981, Schaller
et al 1980), FERZMRINVEITFE® HAL TS A, TLV-STEL® (GERFIE < BRFIRFUE) SR ENE
(SEN) oFEBAMDOEVE IR R+ 727 — 21 ShTnd,

T OMEFRHERIE 1C XD EEEEITR 390 LB TH D,

® 39 FUULOEMEHE

[EIFRBERS | ALY e
ACGIH | TLV-TWA | 0.02 mg/m’

NIOSH IDLH | 15 mg/m’ (as T1)
NIOSH REL’ | TWA 0.1 mg/m’ [skin]
OSHA PEL' | TWA 0.1 mg/m’ [skin]

8 Threshold Limit Value - Short Term Exposure Limit

 Recommended Exposure Limits : 1 H 10 R¢ff, i 40 R LA E DO FEINCHER T D EFEE TR
HHELEIE < FBIRSAME

' Permissible Exposure Limits : 1 H 8 K[, M 40 RF# O 0 K L7 @BV TEEF TR L
HEREEL RIT S 72V EFREIT < ZIRME
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(2) ERHEAE

HAPEEA AL TIXFRBENITO b TV (HAEEHASS 2010), VD
LRV T 2MEEY 3O GHS a1 FR A0 D LB THDH (NITE 2006),
# 40 GHS E&EER REEICxT2H8EMH
IR R
falf - A EMER P N T@M?U? T%&IJ?
g | R X X5 2 X5 2 X5 2
b | X X X5y 3 X
| N 2 A — — — —
PN KA X % % X
%?'%bh‘: X X X X
2 | RSB AN R X X X X%y 1A-1C
MBIzt 2 EmE 2B G X5y
3 RIS X X 2A-2B b 1
4 - 2RI B S X X X X
B2 J A ENE X X X X
P , X4y 1B (ffEe
5 | AEFEAIAEZE BRI 50 @) X X X
6 | TN AAE X X X535 X558
7| AT L; S;ﬁ_ﬁfjﬂgt 45 2 K4 2 x
1 GE ks | X 4y M@% xﬂlﬁwﬂ>u7M@%
4 %@ ffﬂﬂ%_-’é?ﬁ\ | R) XKy 2(FE | R, Mk S F. MR
8 | it < )ﬂ B (fHEEs)) (BiEIE) ) bm%%\& @m%%x
J&) 5y 2 (IR,
JITfiik)
K1 (fagRes | X0 1OMRR | Koy 1ORJE, | K 1(Rife
RS 4y EN %E?%X R K2 | MR, K| R, E, R
9 | U E< @ )ﬁ & ()& ))(%%E» ) )., X4&
2 (0 ik ffn &
#)
10 | W5 | PR oA X X X X
(X FTE 720, — @ DERSRAE T2 IEX S5
5. &M

Thallium and thallium Compounds.

2009

Ann Agric Environ Med. 2000;7(1):51-3

“ﬁﬂ%%%)158ﬁﬁﬁ

SNDHHEAEIT

1 FRT 40 REfAREE . RIS
U EWE OVNEL BIREN Z

Hl ﬁ%ﬁ%i@ﬁb\%’rﬁ%b)ﬁ BV &I S D R

2 Globally Harmonized System of Classification and Labelling of Chemicals
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WL < 220 R THEMEIC
DEAELLF ThHIIE,

« ACGIH, American Conference of Governmental Industrial Hygienists TLVs and BEIs

« Bachanek et al. Heavy Metal Poisoning in Glass Worker Characterised by Severe.
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2 A ETRTOHE




* Brockhaus et al. Intake and Health Effects of Thallium Among a Population Living

in the Vicinity of a Cement Plant Emitting Thallium Containing Dust., Int Arch Occup

Environ Health (1981) 48:375-389.

« Cvjetko et al. Thallium Toxicity in Humans., Arh Hig Rada Toksikol. 2010

Mar;61(1):111-9. Review.

* Dolgner et al. Repeated Surveillance of Exposure to Thallium in a Population Living
in the Vicinity of a Cement Plant Emitting Dust Containing Thallium., Int Arch Occup

Environ Health. 1983;52(1):79-94.

+ Feldman RG, Occupational and Environmental Neurotoxicology, Chapter 7 Thallium,

pl15-128, 1998

OEHE E BMERSENE S U U AR B o T ER, EEEFY vy —T L
(0388-337X) 21 & 5 5 Page35-39(1998. 09)

« ILO, Encyclopaedia of Occupational Health and Safety, 4th Edition, Ch.63 Thallium,
1998

- JOGMEC — $E# &R~ T U 77 m—2010

AL TER WAL 2011 £4ERR 15911 DAL dh

* Ludolph et al. Chronic Thallium Exposure in Cement Plant Wokers: Clinical and

Elecrophysiological Data.Trace Elem Med 3: 121-125 (1986)

« Marcus. Investigation of a Working Population Exposed to Thallium., J. Soc. Occup.
Med. (1985) 35, 4-9

- HAREEMESS Recommendation of Occupational Exposure Limits, J Occup Health,
2010; 52: 308-324

* NITE, GHS fapRA EMEHFE (GHS BIFRE TR ik FE K 18 4FBE) GHS S3Hf A

« Pelclova et al. Two—year Follow—up of Two Patients After Severe Thallium

Intoxication., Hum Exp Toxicol. 2009 May;28(5) :263-72.

« Saha et al. Erosion of Nails Following Thallium Poisoning: a Case Report. Occup
Environ Med. 2004 Jul;61(7):640-2.

« Schaller et al. Investigations of Thallium—exposed Workers in Cement Factories.

Int Arch Occup Environ Health. 1980;47(3) :223-31
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9 FRIVLRUEZEDLELEMICESHKER

GRAAI T LOREMRICET 2ERITIEF D2, ARV EER 2N EE X
LNTWD, £z, BIRTEG IS, AEEOEWUEEIA R I 7 A (0s0,) &Rk
9% (IL0 1998, TOXNET), AT Tik, AFVMEICET o F M RS ST 5 0s0, &
HFMZERD £ D5,

1. MEOYEILFEHMNE & Ak
(1) MELFHEE
FAIVLNIFHEOASKERTH Y, HIRRIC IAAITLAEL VDT LD
KD KEREBDA A L J/WAEE@/“fﬁrﬁé m®EA%éE@ﬁ SV
= rIVERBICEEEHK L, ARRHSh E R LT REBEILEM LK T 5,
FAI T LERIT, BETH- THELF T 0s0, IILEND 720, EARITHOT M
BTH, WIZ0s0, IR DHEFRD X 5 AR ndh s (RAFRAIE0.0019 ppm), 0s0,
IRBETH Y, BELDRBAOEEBTH D, A I U AIHHER 8 MO(LEW 2k
THME—DILETHDLEHWMEINTWND, N7 b F A I T AR EA A I 7 AL
STEME OFIECHOW T, £75+H21ICH BTV (ACGTH 2001, TLO 1998, TOXNET),
BRAAI U LAOMELTFRIME 2R 40 (2, MEB(EA X I U 20BN E 2R 42
[N N

£ 41 &BRARAI U LOHELFRMNE

JRf& : 190.23 | bbEE : 22,59 g/cm’ Rl : 3,033C Wi 1 5,012°C

ST 1.8 Pa (mmHg)  (3050°C) RN - e, KIS, W7V VISR

® 42 WBEAR I v LAOWELERNE

JE & : 254.20 | LLE : 4.906 g/cm’ il 0 39.5~41°C | ¥hA : 130°C
ZESE 11 torr (27°C) YRIRPE « K« Toa—)L « =—F )L|Z Al
(2) EHRA&E

FAIY A AEFERICBN T, TR ST OAR L ABLE Y O KIS I fil
e LTHWHN D, 0s0, 1ZFEIZ, JWBLHARFOMFZEIZ IV T IENRLRR I 63 2 7R
ekt LTHWOND, Eio, FERESCHEAROMEE L LTHWLND, ZOfl, A
VIUULEDEEE LT, BEORBEBERAT Y V7 OBE b, FEFew v 7 B
DS TEEDOR RIS, 2, Z7oo4 A I v A@BEIT, EECEED
Rbvifibnsg (IL0 1998),
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(3) ELTEENFHHI

F AT MMEAW ORI Blx, B CADORAD, HEHEEBEE « B S5
B4 A I U MeA G - R S CO A COREEMIC L > Tol &R Shb,
ZiEL, FE=2 VT =2ERoN TS, FAI T LMEEMOEERIE B
72 EIZOWTIIHME T2V (TOXNET),

2. HERHEH

(1) BHIELCBICEL HESIRE

ACGIH(2001) (Z L AUZE, 00, 12 K D E~DBEIER & RRERNHE STV D, Z DO,
LIF DX el R S iz (R 43),

® 43 BT BT K DEFIBE

X RWE FL TR PO UIEIN 53 3k

0s0, sl (EAH) FrEE WA H & &% | McLaughlin et al
TRk AE gl xR L | 1946. (1874 A=A
THLE Za . JRSCHEkE

HTET)
0s0, 4% 0s0, DA T | 26 % BV B g2t Ligon et al 2001
N EFRRRIEL B (Heafr) (%ﬂiﬁ%c:)ff 21T

— XL

(2) REIEKBICKL HIEHIHRE

0s0, DZELHIREED 0. 1~0. 6 mg/m* TAAI Y VU LAZIY D S RIEHMLEICH VT,
IRICERDSAD . O ITig2 7R 2 5 X 5 &% Otiwthd) <. FEEmR, HREEE
ZFATFIPHRE SN TWD, Fio, BUF., MRk, a2 7@E b\io, £ 412k
FLEF SR T D @E T 4 OER Z~3 (McLaughlin et al 1946),

K 44 RYHII BRIC K DEFIBE

XIRWE 1 < BB EOF o SR 535 3k
A AIV | BB TS T | 33 mAME (4 | 0s0, B\ 4., HR2ME A, JE4% | McLaughlin
T A | 16 FEOEE Wb 54E) EESRhoT2, XZERDE | et al 1946
0s0, JE O IR R % 7o, BiSEEEE
JWMH Y, JERITEBICEET
B EMMEHhoT,
& B KB T8 C | 45 WAk B2 e UYL, WEXAH U,
7 EF’? oy ll) ATEEEREEIR &> 0 , AR A
YT A of:otbr‘ocré‘@ﬁb%b i s
K%ﬂé%é% %k@okoéf®%®mﬁ
) OgA R 2, BEZEN R S5
W pot,
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HEWE (3 < BRI SES SEAR 2% 3Lk

B FEER 185 C. | 53 ANk IRETDH EHSCESCMDID
FAIY VT A JE D AZ I D w2 FL 2 7,
oo EE 18 Hize VeV L7z, BEmITAR
A [ <. BoOREFEFER T L
7o TNz,

& EFEBE T5 T | 34 BNk HERFE L, BYEEET 5
FAIY T A X olchhor-, oz
% 18 » Al & RaXoicbleolz, ZOIE
I FICHEE RITEHF T,

BB TS T, | 21 B 0s0, 12 X v Bl & i o %
3 HEMIAAIY HEEZ T, MERREEZ D
U LAEHO RO = E e % Lz, H
FITHEFE DER R TR 0 TR DD

W Ro, (X< EHE% 2 Rz
FECIER DB, el E T
VW, BERCEE IR o T,
RS T, | 52 Btk 0s0, IZIE<BEEINTHLHD

23 FRIAAIY WA RAD LI T, H
VU LEH IR DL TATHEDNRRZ L7
HCEE ST, BRITEES ) BRI

FEIRITTIE 2 Tz,
SRR TH T, | 48 Bk 0s0, /> L =T VoL HIC

8 A AIY ERENH - 7208, BHICEK

U LAERY R ZORERITIE Z Tz, Ko

9) Nz, BOBEOHZ I
B AR U7,

3. ERDFEEKR

(1) fREE

b N COJEFIHESCEM BRGNS R EINTWVD 050, DIFRREIFRDO L ) IZEZ LT
%, 050, ZKUTKIRECTCHLAHEEZETH Y . IRIZK U TIEF TR & < L WRIRORIFER &2 4
CEE5, £7o, FRUEICREIR, [EXDTWiLA, Hikffe < FERREEZ 5] &k 2
TN D, BRFMOIXSEIT, AKOBE, KW, HLERE OFRE, RO RIE
MIRBEBIOTIEND D, HT DL, MFEREITRICAAIETRHREZED
<+ (ILO 1998),

(2) REEF -BET—2 - HE~OEE

BRAAI T LZONWTL, BIEREICLDT —F ORENR, B hAHHRPE
WD R EFHEFLAZTIONT, @RA A I VLT HKNICE F~TFRY
ERBRNEEBZ LTS,

050, LA AT K 0 WU S v, i e YRGB OFHARIZ it €L Bu SN TEBA A I T A
2725 2 LT, MHIEORIESLCECEZ EREITLEEZLNTND, Kk ~OZRHOR
BT DWW THIE R, E 7o, BHEEOBETIZOW T O S TH2RYY,

0s0, DFNEIZDOUVNT, GHS Dy ¥ERE RI3F 45 D@ TH 25 (NITE 2006), FEOICE DA

ﬁ

94




PEFEMEIZ DWW TIE, = 7 AD LD, : 162 mg/kg BV ST WD, £z, RRBAIZL LA
PEFMEIZ DWW TIL, 7 v D LCsy: 40 ppm 23 XA T2 (ACGIH(2001) | PATTY (5th, 2001)
2B WT, FEABHIETH S Shell Chemical Co 1961. Z31H), BHROBFZEHEH T HoR
L7238 | BERITEMECAR R E SO T D, HENXSEICHOWTITE N OSREFIH
HERHY | GRELROMAIEN 2505 (McLaughlin et al 1946), F£72, 7 FIZ 125 mg
DR Z 24~48 eI < B S H AR TIT, RThiicxd 28 & RiA R i, 20l
Do, M, R, RIEFIZ B W T AN & RIS A 47 (PATTY (5th, 2001) 1238\ TC,
HEHFE LB Td D Masturzo 1950. Z51/H), MIEIX S FEIZHOWTITE ~ OAERF] Tk IE
(ACGIH(2001)) MFEDH LTIV . Eskk Tid 0s0,50 mg % & /KB D DR % 45
~60 AR BES VX TRESIER, OB N & 20, MlgomE(biE, Bhgs &l
ORI OZEMEN R ST, F72 050,50 mg DT > 7 Linb 60 HEFRRZIZL FES T
NEy N CTEREOAHNEETEENC L D EMERE MAA B TWS  (PATTY (5th, 2001) (230>
T, FETLEESCHRCTH 5 Masturzo 1950. . Masturzo 1951. Z 51 ),

# 45 GHS ¥R (ID780 MWERLA R I v A-fEFRIZxS 5 A EH)

falk - AEMEE SRR
= | &n X4y 3
P Rk X
1 @ N 2 A YRR G
WA @ 2R X571
WA A, AR X
2 B JE A s X7 1A1C
3 AR \Z %13 2% B e B R X5
A IR B A B S X
B e A B X
5 AR A 28 B X
6 FE I ANE X
7 Al T X
e X5 1 (MR, g, &
8 * é’jﬂ / E’ﬂiﬁ $ (E‘E ) Hﬂ-\ BEHIJ%X H H’@WA)
X531 (FR#RR)
9 ey 2=t (KB < &) X5 2 (Wﬁ JHFhig, B
JELi, & i R)
10 | Wl PEME g A = X

(X : BFETE 72\

FREOHM., #EE
(1) E4M8E8 (ILO, WHO(IARC), OECD, NIOSH, CDC, EU % &)
ACGIH (2001) TiZ 0s0, @ TLV-TWA % 0. 0002 ppm (0. 0016 mg/m’) . TLV-STEL % 0. 0006 ppm
(0.007 mg/m’) LEDTND, ZAHLOEIE, IR, M, . KUBORIERIEL G & Z
ERNWEBZONDRETH D,

95



(2) BREZFLEZER
HAREEMHEZSIIAAI VLA XIIA A I T LMEEYOHFREEIZED BTN
(A ASPEEM 54 2010),

5. EXH

+ ACGIH, American Conference of Governmental Industrial Hygienists TLVs and BEIs
Thallium and thallium Compounds. 2009

« ILO, Encyclopaedia of Occupational Health and Safety, 4th Edition, Ch. 63, Osmium,
1998

* Ligon et al.Traumatic Osmium Tetroxide Inoculation., J Am Acad Dermatol. 2001
Dec;45(6) :949-52.

« McLaughlin et al.Toxic Manifestation of Osmium Tetroxide., Br. J. Ind. Med. 3:
183-186 (1946)

- BAPEEMAES2  Recommendation of Occupational Exposure Limits, J Occup Health,
2010; b52: 308-324

“NITE  GHS falif F e deE (GHS BIMRAE Tl Rak e PAk 18 4R GHS 20 JHiERY)
« TOXNET, Hazardous Substances Data Bank (HSDB)

«Patty s Toxicology, 5th ed. Vol3. John Wiley& Sons, Inc. AWiley—interscience Publica
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10 RUVYX/)VEEQARBRRBMEIC K SR

1. MEOYEILFEHMNE & Ak

(1) HEFHHEE

1, 4R % ) NIEFEROFERZEGT HHAORBTHY, /0, R"TRUF
UL LAv kU oA U B E IR D, BEEARE LT L2-Rr YR
VI, EEERT LAY F ) URIANLNTWNS (5 46),

F46 RXUVF ) v OWELZEANE

sy fH: 1 108.095 | HEE :1.318 g/em® | @Al : 115.7°C | ¥4 : 180°C
CAS No. : 106-51-4 | W&fRME « A= — 7 VICHEEE, 78 bR, =X
J=, ReBy | VI AT —T G

(2) ELGA®E

b, ekt BE, Koo LIRSS, #iff. b5 LEREDFEESE CIIES
LAl LTHERA STV,

RV X ) o DEERT, 2009 AT 60t Lo TWD (BT At 2011),
VR UEBILLTEDLND AL RaFx ) AT oW TIE, BEAOILEWEOBRE D A
7 B CIEAER 10, 000~100, 000 t Afifi & WA SN TS BREFERERIETRE Y 27
= 2006)

2. EROREKR

(1) REHF

R F U bAA RaXx ) ARG D LT 5 UL BT DIEEE I, Rk
AT RN SN TV, ZHUEIRV Y X)) VERKOBEICL > TELDZ D TH Y,
AL 2 FH D 5, 1 DITARKRE ORGEOEEILE. b O 1 DIXARESEIZ D Dk~
RREZOMACERB TH D, THLOERIZIIRAEELZEIHELHD BED 1977),
FREOZ L L LTiE, BEHICOIE2IB~OERRDOIIEIZL > T, #EOEBED
BREILEDBRND, ZIUTHW TABREBESCAROBEZE N, S OICHENEENEZ S
(Sittig 1985), A FrF /) ANZOWTHIR~OEENRHRE I N TNDN, E DORIERT
WX RIZ72 5 T 7y (DeCaprio 1999),

(2) JmEE

WA, OB, FJECIR~DFEfIC L0 IRORIE « %, FiEL, AlFEg (AKO
RIE) . FZJEDORIE « f 7 EORERZS A 54 Cu%  (NIOSH 1997),
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3. &¥

(1) EHIECBICLLEE

BERGRC EoME ORI OREBZ R D/ AT 5 & B0 - IBROSCEB R RIE, &
IRE O EBR/MEB A 5 (Sittig 1985),

(2) REIF<KEICLBESE

IRICERME L 72 78Rl o Z LI K SR REELEZ L, ZoRFIIAEORE
272 %, ZORRBEEITEZ IR DB E ERAICHETT 523, 5 FLLNICBEIE L
T2, LLIE<K@EPIRICEVEIET D,

0.1 ppm LV DEL B TIHIROBEILENTH DA, 0.1 ppm BLETIEFHO—iE DR
DORIEZF|ZH 2§ (ACGIH 2001),

4. ZRFOHM. BEF
(1) B4R (1L0, WHO (IARC), OECD, NIOSH, CDC, EU 7z &)

(77)  NIOSH REL TWA (RERENEEHILEE) 0.4 mg/m* (0.1 ppm)

(«£)  OSHA PEL TWA (RERINEEHILREE) 0.4 mg/m* (0.1 ppm)

(7) ~ NIOSH IDLH 100 mg/m’ (B~OHE HEHIC X % Akt D 7 — ¥
X EH)

(=)  ACGIH TLV-TWA 0.1 ppm (0.44 mg/m®)
ZOMETIIRORAE, RAMEE, 7RG ~OHEAITHE S A
T, ALBE, IR, BB Z O Al Retklda/ MRICIZ 51 )
LI Tn5,

F 72, TLV-STEL {ZOWTOFERIT o TlEe <, BEiEEh
HQAYAIAN

(2) ERHEAE

AAREER AT TIEN Y X T 2FFRBEITED b Ty (B AR R
A4y 2010), GHS 733ETIX (R 46) . RSB EM RRENEIC DWW TRy 2 IZHhfES L,
BRI %3 2 EEE e B IEE IRFEYEIC DWW T T — X R DD TE v E & T
W5 (NITE 2006),

98



# 47 GHS MR BEICHT2HEFMN

fal - HEEEE Sy FERE R
£ | X573
e | R X
1| 3 | WA : HR —
L TN X
WA BCA, AR X
2 | S EE R X552
L | TRAC T 2 S 22 L B y
/ A i
NEE S X
F G AENE X
5 | A0S BRI —
6 | FEoAVE —
7 | et X
8 Eliges 28 FEiE 7 2 (PR R)
(BT #7&) oy 3 (Ko RIIE)
o | PRI 2k x
(REIEL< &)
10 | W51 TERER A E X

(Xt ETE RN, — @ pHHRH)

5. ZEXH

« ACGIH, American Conference of Governmental Industrial Hygienists TLVs and BEIs
Threshold Limit Values for Chemical Substances and Physical Agents and Biological
Exposure Indices. Cincinnati, OH, 2008: 50

« DeCaprio, A. P.The toxicology of hydroquinone-relevance to occupational and
environmental exposure, Crit Rev Toxicol. 1999, 29(3): 283-330

AL TR AL, 2011 4ERR 16911 DAL Fpsdn, 2011 4

- RETHBRBIR R ERSL U 2 7 5=, (LPWEOREY 2 75l #5655, & e/ v

Rk 18 A 12 H

CREE 1 PERTDEETE, EWEHAR. HRA 1977 48 881

- HARPEEMAESY2  Recommendation of Occupational Exposure Limits, J Occup Health,
2010; 52: 308-324

* NITE (BNZATBOE NG EHM BT AR BEAS) . GHS Z08E AL, 2006 4F

« NIOSH, NIOSH Pocket Guide to Chemical Hazards, DHHS (NIOSH) Publication No. 97-140.
Washington, D.C. U.S. Government Printing Office, 1997: 272

« Sittig, M et al. Handbook of Toxic and Hazardous Chemicals and Carcinogens, 2nd

ed. Park Ridge, NJ: Noyes Data Corporation, 1985: 765
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11 #EXEFBIK->TELSHRLA. BURUVEBEZOKR LA, EEOHL
A, BHECA, BECADRAIZ K HIBMEMAESIMEE

1. MEOYEILFEHMNE & Ak
(1) HEFHHEE

BT Ay KM T A, BROREEDOH A, &E&0OHMTA, HHETA, MEADOH
CADI b, A AL ONTIE DB AREERATHRABIRSE —0 " FHN 5D 5] TF
TICHESNTWD 2D, FEXIGSL L L (5784, 1996),

B U A LI, —AZIXER ORI, HEN SRS L, 3l - JEBT DRED b
DxEFL, BEEITEE lumd EToh b5, AHAENROH CAITHERICED S 512V
DOFEIEIZ oy LD, FEIeB AR AR 48 ITRT,

BEOB AT = - DEPFELTEY, TROHEFEFHMEALLTOEELY L
T UGl LTOMERERIRY, L, EBRICITEEDOHM CAILMELTEBY 552
ENTERWED, FRFICIE<KETH b0 L LTRET 5,

348 FAEXRRE LI CAOREE

BLA 56 /L
B A Bt
BROREEOR LA | 1 KE K, &5 b5 LEORY
EEOBLA BpOAS, WEl, F= HE
A L A o ML B
HEC A M T 7%

(2) F<EENELH
B CACIEBESNGDHI 2K 49 (TR T, B CARTIC R, TREETRETDZ L

MH, YHEEIIHEF LT OEEENISBEORNZ L7122,

#49 X< BEINBLH

T A AT X< B RE
5 U A RS DR JRELR:
B R ORAE | SR, RS, | BYBE, BWER
EOMm T A Kk, HEOFIHTRE | 5 BEEES

BEOHM LA | && HhPERES
wAE C A HAE 55 TS5 EE
MEC A R T TS5 EE
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(3) EHOHRBEDRKRSG

By CANZ K0 Bk 2 WP 8 2 2 25 AR D55 T b 2 18 VEPAZEME MR R

(COPDY) &1k, 1BMEAAE A, AU E 721X ME OPFFEIC &0 2 S 2 PHIEVEA SRS
AR ETDRBTH D, WE ., BIEPAZEMEIGREIC L5 PAEMERAKIEE TD - < D L
T MRICOSE T, AW THD Z LR TH 5,

TS PEPAZEMEMIZR U ST, 2003 4REE (CFRR 16 4REE) S B ARMEIL R T BIRISS 35 &
BEPTRRET 2 (SR TR & 3655 & ORIRBIFRITRTESL & S, SR L L ToBni
Rk b iz (BA97EE, 2003),

2. B&¥

(1) BERORHAIE BIC & BEHHRE

ENOESIE BIC L AL A% 50 10573, BEBUA. HAB A, WEYL 5
C AN K DR E DN RE STV H2, JERIFMHERIR TIC & EF 0 | BPERAZEME MR
BLETHHE TR -T2, WFRE 1960, T0EREHVHETH -T2, S HDOBEATIE
EERBENUESNTHRENH > TVWDEIEEZLND,

# 50 EWNORHIT T K DEMRE

BUA - IEBE e 1 N 2275 3CHR
MEM LA (IXEE | HENEE (BER | RO T WE, /I, &
A~H) i& 50 ) 28, 1964
friy CA (X< & | s Nt BE DA T WK, 1972
)

WELE R U A (TE3E | WENT/EEHE 241 | MifgREDOIKT W, 1978a,
TRIZE Y mg/m~ | A 1978b, 1978c
BE mg/m?)

(2) BNORBAIEICK DEHFHRE

E N OIEFIHRE DD 72 S %4 9 7o iz, ESORINE BRI X DIEFRE Z FRRlorTs,
R CANZDWTE 5112, BYROEIEEDOR CAIZOWTE 52 12, &0k LA
TH 53T, M CANZ OV TE B4 I, U AIZDWTE LS IR LT,

3 Chronic Obstructive Pulmonary Disease
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K51 RUA~DORHIT BIC X DERRE

E< B - AN W E X5 JiER 275 30K
22 BB R A IRPEK (AU A) | COPD % FI[K & § 55 | Coggon, Harris,
T=ZRoEhn Brown, Rice, &
Palmer, 2010
14 FE[EB R A PRFLF 18,000 A= 7 | fiti - H2SA, COPD, f§ | Miller &
— bk (A FVR) R ZJRIN &% | MacCalman, 2010
FE 1SRN
23 B R AT FRILF: 8,899 N (77 | FEREMEIFL SRR BIC & | Attfield &
AU ) B HEC RN Kuempel, 2008
EENE B 11 4R | BREEK 3,167 A (FF | (FWAE, CAMIE, | Naidoo, Robins, &
77 71) U Murray, 2005
29~40 FERELEBREA | IRELIS 3,790 A (F | AR, COPD ZJFIAl | Mei jers, Swaen, &
Z UK LI AETREN Slangen, 1997
11 FERBUEE IREEFE 4,772 N (A | ¥y UANZESHE L 7= | Maclaren, Hurley,
XU ) ZakEE (BFAEIL T, | Collins, & Cowie,
BMERE IR LE) O | 1989
BN
22 FEELEBR A RILF 4,059 N (A | IBEEEAR T, MBMEUE | Soutar & Hurley,
XU ) B 1986
30 BB AR PREEFE 12, 357 N (A | BMERE XK Leigh, Wiles, &
— A7 U7) Glick, 1986
# 52 BMROBEEZOR CA~DOEMIIL BIZX D EFSBE
< B - AN T E %52 VIEIN 275 SR
BT BT 3.92 | AN BLERERE 6T N | KOERETE . /NEA~O | Hur et al., 2008
H.43. 48 (it [E]) W, TG R HUAR
bR E
Wk CARE /N BLERERE 91 | iiHEED A E 72K T | Tjadunola, Erhabor,
0.6-4.7 mg/m? AN (FA4v=U7) Onayade, Ijadunola,
& Fatusi, 2005
g TRRIZEY INERRLENE S 91 | BMEARUE R Massin, Bohadana,
1.1-14. 3 mg/m® AN (7T R) Wild, Kolopp—Sarda,
& Toamain, 1995
ek U AR KO @ (RE) | BPERE k. itk | Ye, Huang, Shen, Lu,
6. 6 mg/m*~59. 8 mg/m? RO & Christiani, 1998
FE At AL 2 B ZE M il e R R |x M PHZEME Al R Bailey, Meza,
& 150 A (68% 752 Smith, Von Essen, &
TEERBRH V) Romberger, 2007
3 BRI A BE5210, 792 A BEAEEIC L D8 U A | Melbostad, Eduard,
< BELEBHRE K | & Magnus, 1997
K OBE X OR 2.8,
95% CI 1.1-6.8,
SEEE < IR 25. 3 | RIEREEFE 464 N (7 | 1BIERE XK &M | McCurdy, Ferguson,
AE Uo7 3)1=7) %=l Goldsmith, Parker,
& Schenker, 1996

102




K53 FEDOH CA~OELITI BIC X DIEFIRE

E< B - AN T E x5 NN 2275 3K
Der p 1 level ° : | #IELHFEE 41 N | BRENEMRE. WHEHE | Rimac et al., 2010
<0.1-3.3 pg/g (a7 F7) DIKF
1B 4.9% 10°-6. 8%
10* cfu/m’
NI B 117 | FEFBERFE 105 N | B CAIEL 5 &8P | Monso et al., 2004
ee (3—m ) PAZEM: TR (18 N)
@ BH3E# X OR 6. 60,
95% CI 1.10-39. 54,
3 AR BB A TR T EE 171 N | MifgEEfK T, XOE#E | Vogelzang et al.,
U A 263 mg/ n’| (FAT7%) T 2000
TR RFT U105
ng/ m’
TWA (ammonia) : 1.60
mg/ m’
2 BB A BFRFESL 207 N (7 | FidEREIS T Reynolds et al.,
AV 77) 1996
SEENE < B 20~ | B93E - B - FHf | ST RE TOR | Carvalheiro,
26 - BREF 16 N (R b | HERE RO Peterson,
HV) Rubenowitz, &
Rylander, 1995
T BN a X =T LS &
* 54 WM CA~DOEHIIL BIZ X 2 EHEE
< - AR T E %52 SER 275 SRR
11 4 BB A ik 7 8 267,400 | ¥4I EFE OF T, | Cui et al., 2011
A (FE) MmEFOBBENE
B PAZEM R B D
LR D
15 LB A Mo 429 N (| BHERE X KITAETT | Wang et al., 2003
=) LESEUN G Elle
EAR
SEHE L AR MITEE (12 V7)) | #I7EHE ORMEZE | Mastrangelo,
PER B (OR 7.2, | Tartari,  Fedeli,
30. 2 119 - 95% CI 1.3-41.1) Fadda, & Saia, 2003
T2l Merk o7 2,168 N | 1B MERE LR DI | Niven et al., 1997

(XU R)

(OR 2.51 , 95% CI
1.3-4.9), SERITT
SHEMM - &L LD
W EAL

1< BREAR 10 4£~20
(s

Tk o7 @E 289 A
(FRIE)

& VE D Rl FEREAR T

TR Sk

Liu, 1987

103




K55 MLA~DORHIT BIC X DEMRE

I < R E - HENRS HTERI S AEAR 2 3Kk

SEENE BRI 17T 4E | BRY YA 7 VL5 | 1BYERAE % - BB | Zuskin et al., 1998
& 101 N (77T

F7)
5 mg/m’ LA | AR T @E (X | iiBgREDIX T Thorén, Jarvholm, &
V—T ) Morgan, 1989

3. ERDFEEKR

(1) BEEEZ5IZEITRE

REANZONWTIE, YATYT 4 v 7 LE2—ICX Y ifIEDT & B U AR &
WA ERBEER -T2 TR, BEH CAIXED 122.5 gh/m® (RAMR CAl
2.0 mg/m*> T 35 AERNE < §B LIIRIEICHIY) 2o 72354, 1,000 ADIEMRFERELI:D 5 5 80
A (95% CI, 34-137) TFEV,"23 20% LA HAK T L7z 2 & A S Tuv % (Oxman et al., 1993),
BELSNCIE, IRILFR TITERAT DR S OIE TIT Y, MO TREE IS & &
LT 5 (Garshick, et al., 1996),

B U AR ORRIEEDR U AT HOW T, R U A TIZZE ORI —RANTR AR
CAT1-5 mg/m’, ¥ LA T2 mg/m*LL EE RS HNTWD, ¥ CADRIEHIEIC X
DEIRD D FERMES Y TS 20000 T A BREEDY BOULL T LB X BT WD, ZAUh RAE
HIZE DM U A~DIT < &L IBMEPAZENME MR B O BIE R 5 ST D (M. Schenker,
2000), —J7. B3 CA~DIE L BRIZ L D MBERE DK TICEHERI R E b & 5, Armentia et al.,
1997 TiE, BV CA~DIEKETEZ LTV D578 IOV T, X =DRGIEC, Mgk
HEEITO, 4,379 NDOTEE D 19%3 7 =~DEZ A A L T0D E RS > T\ 5,

BEaEDOW L ANZHOWT b ITHEREDIR T & OBI# R ST Y . Radon et al., 2002
WZ XD RIEERETORE CAORERENMTOATWS, ZHUZLDE, AL ADHEE
DO CAREN R b E <, B UATHMEMEN 7.01 mg/m® Tho7Tz, ZEXHF=2 F ¥
U DOHRYEIZ AL L DIET 0.36 ng/m’. A A ADEBLT 257.58 ng/m* Th o7, [Al
BRIC, A ZAOFHENEEOWRE &b m < . £ O RHEITHMEE 2. 0X107 cells/m’, B
4.4X10° cfu/m TH>7-, M Iversen, et al., 2000 TIXZ= L R hF U DOFRMEE L
T 100 ng/m* ZHERE L TV 5,

MRAE T A EHRC A TIE, MWpEZE EHEZETOR CAEIL 30 mg/m’ Btk & ®E ST
DA T OWRE TIIFAEMEMERORA TR, SRECEMBEIXCET 52 & THEME
JREBEREZROY AN EATLHEMESNTND, B, 2O CADIREEIZS
WTIEEZZF AP Z L (Jarvholm, 2000), —J7, ki U A & 184 PAZEME il 48 o0 B2
HERR ML B2 (Moran, 1983), Z DO TIE. 1962 476 1980 4F D T Mifik 55 18)

B IS BE OO D 1 RS D55 SR R
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H 282 NZDAERRY TNV ERE L, ogiE & g Ui R, MK IEOFFHERI E
WY RE AT 2 o 72 & LTV D,

(2) RIEWF

R EANZDWTIE, BERTIET v b T, ARE A L2 MIaME -~ RAEN: A i
ROWMAZELY, 747 ax 7 F o ORRPEL, b~ Z L2V EN TS G.
M. Brown & Donaldson, 1989), t hTI&, MK FARERB LI~ v 77— IL-15,
TNFa ', 0, T& W o e IEMRF 2N T2 2 L0h, KB CTORMERNRIIELZ LI &K Z
LTWD EF D2 &N RILTIBIE 2 6t 5IC LA Tl ST d (Voisin & Wallaert
1992),

4. BEZEQHRE. BEE

(1) E4M&BI (ILO, WHO (IARC), OECD, NIOSH, CDC, EU % &)

TARC T3 &8 U ADRBAMDTELE 56 DL BV . ACGIH TIF, /ELBETAR
Ef (TWA. STEL) - %28 AMES-AE % 5% 57 D & 33 0 £ TV 5 (NITE 2006), IARC., ACGIH
LHITHRUA L CATIIERAMEZBD TV S,

#* 56 FEBAMRE (IARC)

Bt A TN— BE
R C A 3: & MTHRTDRENAMIZONTSY | Vol. 68; 1997
FHTE 7220
BYRORIEEDOH C A - =
HEOH LA - -
WHEC A | MERLEPEZEC | 2B: B MCXF L TRMBAMEEZ RS A | Vol. 485 1990
Dy LA BN D 5
By U A 1 & MZR LU TRBAMEERT Vol. 100C; in prep
HC A - -

KT —J IFFEBAMRHMA 22 SN THRNZ & 2R,

5 Interleukin-1
6 Tumor Necrosis Factor alpha
7 Superperoxide anion radical
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#* 567 VEEREFFARE - BOAMFME (ACGIH)

BT A TWA STEL D ANERTAR
U A Nii=go 0.9 mg/m’* - Ad: b MZxLTHRBAMEDE
Bituminous ELTHHETER2VWYE
JHE S8 P 0.4 mg/m’* - Ad: b MZx L THRBAMEDE
anthracite ELTHHETER2VWYE
B e OJEAE | grain® 4 mg/m’° - -
(DT A Flour 4 mg/m* ¢
BEOH LA - - -
il C A 0.1 mg/m* - AM: B MTH L TERNAEYE
ELTHETERVWYE
C A - - -

* respirable fraction
bV ANE, R RE
CTARRRNEGERV, VU AEHE RO C A
inhalable fraction

thoracic fraction

*72. 7 A Y BTl Federal Coal Mine Health and Safety Act®23EH LA TR, K
AR C A DOBEREIL 2.0 mg/m® & TV 5 (Henneberger and Attfield 1997),

(2) BREXGEFSR
HARERFEEFRTIIN CAOFFRELZ L 58 D LBV ED TV D (AAREER/LYE,

2010, Tablel-3 XV k), GHS 4/33HIT 72 STV,

K58 HAEFRMEFZRICI DM CAOHARE

FTARE OEL (ng/m)

LNH WA T

Gk LA TR C A | BB A
EMER, TAIF, TAI=A, R

7 F A1 A b, BB V79774, BFV A 0.5 2

oA, BRERBESE, Z V7

VUBEHEEIMLFTOH A, =27 T4
M =R T7Z w7, R, TVIBHLA,
7T A2 fR< T EBbEk, B U A, BEMED T 1 4
. REA, RV T o FEXA b, BBETF
2 KM C A, BREHES

Ka 5 ‘2L o Y U
55 %3 ERE\77ZIZU%@ﬁ% R U 5 g

8 United States Public Law 91-173
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® Occupational Exposure Limit

5. &k

« Armentia, A et al. (1997). Occupational allergic disease in cereal workers by stored
grain pests. The Journal of asthma : official journal of the Association for the Care of

Asthma, 34(5), 369-378.

- Attfield, M. D et al. (2008). Mortality Among U.S. Underground Coal Miners: A 23-Year
Follow-Up. American Journal of Industrial Medicine, 245, 231-245

+ Bailey, K. Letal. (2007). Agricultural Exposures in Patients with COPD in Health Systems
Serving Rural Areas. Journal of Agromedicine, 12(3), 71-76.

* Brown, G. M et al. (1989). Inflammatory responses in lungs of rats inhaling coalmine
dust: enhanced proteolysis of fibronectin by bronchoalveolar leukocytes. British journal
of industrial medicine, 46(12), 866-872

«Carvalheiro, M. Fet al. (1995). Bronchial reactivity and work—-related symptoms in farmers.
American journal of industrial medicine, 27(1), 65-74. Retrieved from
http://www. ncbi.nlm. nih. gov/pubmed/7900736

 Coggon, D et al. (2010). Work-related mortality in England and Wales, 1979-2000
Occupational and environmental medicine, 67(12), 816-822

« Cui, L et al. (2011). Unexpected excessive chronic obstructive pulmonary disease

mortality among female silk textile workers in Shanghai, China. Occupational and
environmental medicine, 68(12), 883-7

* Garshick, E et al. (1996). Occupationally induced airways obstruction. The Medical

clinics of North America, 80(4), 851-878.

* Henneberger PK and Attfield MD . (1997). Respiratory symptoms and spirometry in

experienced coal miners: effects of both distant and recent coal mine dust exposures.
American Journal of Industrial Medicine, 32(3), 268-274

« Hur, G.-Y et al. (2008). Prevalence of work-related symptoms and serum—specific

antibodies to wheat flour in exposed workers in the bakery industry. Respiratory medicine,
102(4), 548-55

-Ijadunola, K. Tetal. (2005). Pulmonary Functions of Wheat Flour Mill Workers and Controls
in Ibadan , Nigeria. American Journal of Industrial Medicine, 48, 308-317.

- Iversen, M et al. (2000). Human health effects of dust exposure in animal confinement

buildings. Journal of agricultural safety and health, 6(4), 283-8.

« Jarvholm, B. (2000). Natural organic fibers — health effects. International archives
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of occupational and environmental health, 73, 69-74.

- Leigh, J et al. (1986). Total population study of factors affecting chronic bronchitis
prevalence in the coal mining industry of New South Wales, Australia. British journal
of industrial medicine, 43(4), 263-271.

*Liu, M. Z. (1987). The health investigation of cotton textile workers in Beijing. American
journal of industrial medicine, 12(6), 759-764.

* Maclaren, W. M et al. (1989). Factors associated with the development of progressive
massive fibrosis in British coalminers: a case—control study. British journal of
industrial medicine, 46(9), 597-607

« Massin, N et al. (1995). Airway responsiveness to methacholine, respiratory symptoms,
and dust exposure levels in grain and flour mill workers in eastern France. American
journal of industrial medicine, 27(6), 859-869.

+ Mastrangelo, G et al. (2003). Ascertaining the risk of chronic obstructive pulmonary
disease in relation to occupation using a case—control design. Occupational Medicine,
53(3), 165-172

* McCurdy, S. A et al. (1996). Respiratory health of California rice farmers. American
journal of respiratory and critical care medicine, 153(5), 1553-1559.

« Meijers, J. M. M et al. (1997). Mortality of Dutch coal miners in relation to
pneumoconiosis, chronic obstructive pulmonary disease, and lung function. Occupational
and environmental medicine, 54(10), 708-713

* Melbostad, E et al. (1997). Chronic bronchitis in farmers. Scandinavian journal of work,
environment & health, 23(4), 271-80.

*Miller, B. Getal. (2010). Cause—specific mortality in British coal workers and exposure
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® National Toxicology Program, Department of Health and Human Services, USA

> Deutsche Forschungsgemeinschaft, Germany

K 62 HWETED IAME CADHFRRE

FERS PR IR AR FRAR 8 HF[H] TWA
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respirable fraction : 5 mg/m’
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National Institute for Occupational Safety and Health
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