B 2

A E PR E

WEA A VU LRCEDILEY

1. ALZWEORERHR
4 N VARV N
ft % KX :In
5y f B 114.82
CAS %75 : 7440-74-6
T2 A AR T A RIE 9 B A AT R EFEWE 58 5(1 U AR IEDLEY)

% Fr:Uufba oo A

a1l AT

ft % KX : InP

5y 1 & 145.79

CAS %75 : 22398-80-7

T A AR T B RIER 9 B A AT R EFEWE 58 5(1 U AR EDLEY)

4 BBk YT A

b % X : In20s

9 B 277.64

CAS %75 : 1312-43-2

e A EERAT AR 9 A Z AT _XEAEME 58 5 (1 U AR OZEDLEY)

4 7N 1 | QAR

b, % X : InCls

o & 221.18

CAS %75 : 10025-82-8

B A EERAT AR 9 A Z AT REGEME 58 5 (1 v U AR OZEDEY)

& B KB A YT A

b, 2% X : In(OH);

7y f B 165.84

CAS %7 : 20661-21-6

B A EERAT AR 9 A Z AT XEGEME 58 5 (1 U AR OZEDEY)

£ oAb« AXEbY (LT TITO) &v9.,)
b % A : In203,//SnO0: DEEIRILY) (—HAICE &=9'1 CTRE SN D)
CAS %5 : 50926-11-9
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I

PREFEERAT AR 9 G2l REAEWE 68 5 VU AR OZEDILEY)

2. WEMLENEH

(1) EEEEAMR D.2.9)
WE 4 . e . At =ik KAl
1/”7 4ij{§A o | 42ow | ooy | ooy
I A I
8 WHAO | KAGOE | Wit~ | ,
b | BIERO D | Ko f;f@@ HR O o ppt
VB | AR Ek | "
eE (k= 7.282 . . 3.46
I (24°C) 4.81 (25°C) RIE 7.179 (25°C)
vith 5 [ <
oo 2072°C | 7—#7L 850°C am%fﬁ
fALAY 150°CH+
8 8 ) 950°CLL o
156.6°C 1062°C 1500°C N f%ji
57 i
K~ DR
ﬁ@‘l\i == == R NS NS
fEH7e L fEH7e L NS RIR 212 RIR
g/100ml
(25°C)
(2) WEW LR falrt 13
ALV A
TORSESERRME AR,
A BRfERRE Whﬂiﬂfﬁ%ﬁxr’rﬂmK?ﬁ%& L CBBMEDIREREKEET 5,
v WERRfERRME - R SOHERLIR TER BT 5L MBEEORREERD D,
T ALFRfGRRYE - RER. TRER (LA 42‘? k)ir“b KRB DOfERE BT 5T,
VoAbkA vV T A
T OKRRERIE A AT EOIREMEINET B LI kTS,
A RN B L
v WERROfE RN - s L
T ALFERIGERYE o 72 RF TO oL Db E D, 350 CTERALE 2 KSR E B L <

I

3. /EpE-EMAE ARV

RIATN

AEFER 1 70 b1 (2009 4F) 543.6 b (U1 7 L) (2006 4E)

AR 215 by (B, < 978 L OWN(2009 )

M & Bey, BAEeER NV KEEAE, RSeVERE, ERAAGE. BT
NI=ZTL, TUVEBRAT FI~=U k- T PVAX— NillE. KBEEIEE,
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EAME, WERR, U AL D SEROSTE
G - mn=JX ALE A4 E. DOWA X X)L~ A v, =R, BMRime, Bl

b1 =ZE~T U7, FippT 3
ERE =T U T L, KIRT Ve X X VTS, ERE RSN

VAL VT A
H & InP HiE L O JFE
M - Bl ks 13

kA T A
A & ITO AEE
TGS YL T e R

Y | R AN
& BB R R
RUEEH YL T3 AR

KEBIbA 2T L

M & e VU ARGERECR, IR A VT A TR T NEGE AR, B
[RZR e

BOESEE  RIYLS T S R

4, A 2T AN U DEE Y O R
(1) EBREWcxt+ 53

7 Akt
Bt
FREZXT D (M VT LBLOA Py AMuEY) OaEERBREREZ L TICE
LD 156,
<7 A vk
. LCso T—H7aL T—H7xL
o, LDso | 3,300 mg/kg(fSlEA > 27 LK) >10g/kg (fBbA > 2 1)
#R2 . LDso T—H7aL T—H7xL
fERZEPN LDso 7.95 mg/kg(FHEA 27 1) 2,370 u glkg(ZHfbA P 0 L)
5.55 mg/kg(fHlE A > ¥ 7 1)
jiidE g

AR = kA Y A (InCls) ORE NGO §8I1C L 2 \EE O MR & i
BHEENHRE SN T\ 5, F344 7 » FOKEMNIC InCls, 1.3 mglkg (In & LT) %
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1[G L, MitkEBLOMiNne0 7 V7 T 0 ATOWTEHE L7238 5 Tix, InCls O
HAZ X D RIESOS I3 G- 56 A H £ CRefe L=, 5% 28 B H CiX InCls 2 & 5- s iz 7
> b CITRTIRAE & el U OB & 2.6 fiF, Flifaveifii b ofkiias (67% 1345k 1%
32 fFHIZHIN L Tz, iR NA Fefxornl v Eid, 5% 28 HH & 56 H H Tlaxt
TREEDR 2 f3I2HIN L T 0 HaEEii o 7 7 4 7 ux 27 F 4 > L TNF- o 345544 24
REf] S CEBICHM L, 56 H B TR L T\ =, A > P v A% E LT 0.00016, 0.00325,
0.065, 1.3 mg /kg ® InCls &% &ENIZHEEE L7254, 0.00325 mglkg DA > 27 LD G
Lo THRIEMIAOFRENBE SN, ZROOFEEND, kA v Py MTEEOMiEE
ZHlERZ L, MHEEZ BB S Z LR S N7, A V7 AL LTO0.2, 2.0, 20 mg
/m3 OPEJET InCls & 7 v b O EIZ 1R OW AT §F 1 BIAAT o 7o Sk A < #5525 5
T, MORIEIL 0.2 mg/m3 DX TWREND B 5, 20 mg/m3 DIRETIE, X<FETH
B AR e B oMk, 7 7 4 7 ax 7 F 4 TNF-a O L)L s BRI b LT,
8. 40, 5 fFIC LA LTHY , RMEOTMEMPZL L 7T va U ATk T 2 KB G TED
TLELBIES N, X< % 42 B A TIE 20 mg/m3 1T < BERECREMEDMIA R & CO Hkik
REDHINAFRD H v, MilEEN D ORIENARE S iz, X< 5 42 B B CIIH ERFHEI
DT = UENBEML T\, ZLOFEENS, InCls® 1RO AIXL FEIZL - T
b, BEOMREEHBHEIENTISEZ ShD @GS TnD,

W F344 7 v MOEERIEE 0.8 um DU bAoA > ¥ v A(InP)HAE A%, 0, 1, 10, 100
mg/kg(0. 0.79. 7.9, 79 mg In/kg) Z# HEIKENE G L, EHIB L8 HZIZ BAL i
L OB ERRR R 2 T L 7o . W HLOBET bRV RIERT L2 8182 L7z 9,

52, Ao AL, 0. 1.2, 6.0, 62.0 pg/kg(0, 0.9, 4.7, 48.8 pg In/kg) Hi[n5E N
e a2Em Lz Y, BAOBRAETIE, BED SOD 8L LDH O EFFER SN0, %
FEARIL OISR B OHINE R S 2o 72, 8 A HOMAE TIE, 62.0 nglkg & G5-HETD A
FARER - UL RER, WA E. LDH EME. U VIR, 2 L AT o — L OB D RAEFT R,
Jitifa ER OFIWE, MR RSB S vz,

A PRI N OV B
A TEDHITARIT 6 U CHRHITRIBEER H D D

U AR
TRl

= REEGEE (B - SRR, B Em A REVE RS AMEIRERS)

RAIEL &

T NeHOWZRBbA T DO ANE BERVBBE SN TND D, Bkl YU L%
24~97 mg/m3 DR T, GFF 224 KefE], HAWAIZ<E LT v MOV TITRHLZ
i BEAMBLEE S ATz, Gl OMKIE L B2 v | BERDR OR IR R A B R Licb T e~
ra7y—, ZEEMI. BOEER AMENICEE L TB Y., 25 ORFREILERROmM
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DIZRED A IIEENRIE L T D DR TH D, S 61T, (T BEHM P I LT E
BT 12HRZRIZBWTYH, ZROOREIZIFEAEEDLLT, LI LA CBE SN,
Mol Z N WA T AT E RSB LR R g e s S
TEEZ LN,

7 A U % National Toxicity Program(NTP)® Il F344 7 ~ 35 L OMERED B6C3F
~ A% HANTY AMbA VT A CEERL 8 1.2 1 m) Z OGeHIRERD), 1, 3, 10, 30, 100 mg/m3
OIEBRET1 H6FR, B5 AM®HVIZHE 7 AR, 1 48MOWANEL BEREIT-
oo EEAETRTOIEBHDOT v FB IO~ T A TiE, MOMKEAE, 1BERAE,
EERHERE . Jo KL OWRRE BRI AN B Sz, & 51C, NTP (3D F344 7 >
B X OMERED B6C3F ~ 7 22 HWTY UMbA VT AOEHBRNTS BEEREZIT- T2,
E < BRI T OGRS, 0.03, 0.1, 0.3 mg/m3 TH-o7-, 7 v hBLO~ T 205 iR &
N 0.03 mg/m3#E Tl 105 BEIX < #E L7225, 0.1 mg/m3#f 36 LT 0.3 mg mg/m3 B CTld—
WARFEAS AL LoD, Ty P TIE 22 ., vV ATk 21 B TIE<KEEFILL, £0
., EWERIEIXSE L, &V oAb V0 DI BEHOMBEDOIZ LA ETXTDOT v b
O fiti CIEMifa bR O RAWESAE | B MISBIESE, il LRz kAR, iR FE, B O
HERE ., WfifE B OBAENBIZ SNz, S OICHET »~ b TIEAHEKRFEIZHIIO squamous cyst
DOFAEBEMBBEE Sz, MO~ 7 2 O i CITABMETREMMERIE, SO A BIEZ S
77

HANA FT v A ek % —Tld, F344/DuCrlCrlj 7 v b & MW T, ITO #FEI¥y (F
PIRi7£8 8.5 um) O 24F[ (104 ) ([2h7z 2WAIXL TEIC L HR-BRZ1T -7, 0,0.01,
0.03, 0.1 mg/m3® ITO % 6 W[l H. 5 H DM T 2 4HH(Z » D 0.1 BELISL), 26
HE (7 hD 018 MAIELFE LA, Ty bORERET, 2 TOREDZL OB
(2, B E, Wi B o, MO IEESE D Bl%E Sz, B6C3F1/Crlj v v A% M
Wiz, ITO WHHIF o 2 4 (104 JE[E]) O A < BRBRCIE, il B e & R AR OB 23
FLONT=03, MEREE $12 0.01mg BECIEMBEDOIEENBHE I N2 W E T v M4
B, BESBREOMEHN TH T, 19

S BB LI OCRENRES

INKABE =T YT A (1A 54 0.5mgas As/kg) BL OV b/ v oA (1
[lf 58 ; 0.5 mg as P/kg) Zi 1[0, 15 @MICH7Z 0 [RENEGZITV, £ 0% BEALE
THE L AR E1T o 7 ER T A > ¥ 0 ARECIRER N OME SR S8,
UiAbA 0 ARETII IREE & FRROHER 20 Lic, MilaE AE, Ak X OWIRE X E
Fe DEHE, g, ENE, B R O IREE & i L CA RIS L T\, fbr Yy
LBIY AMeA VT LDOK[ENKE TIHEENHIEEZIND Z LALLMk T

5)

o

INKAL—DRERNICHALA YT (1R 5& ; 7.7mg as InAs/kg), HV 7 AEFR
([A] ; 7.7mg as GaAs/kg, F7iX =@ bt F#E(F ; 1.8mg as As20s/kg) %8 2 [7], 738 (ft
bt o0 LR FX 8 MM (U iAbas ¥ ABE, —ER(b b FRE, WHREE) 12h7eo> T
B 5L, ol B OB BICHRZIZ OV TR L 72 K8 N G- B G S Tun b, it
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A 20 ARETIIR G FREEI OIS 2335 L < | OB EFAT LT, ik ORE
NELLEETHoT, IHIT, LA U LBETOR, BINAREELEEZEZLNDOMR
R ERE oA R ERALAE E o T BREPER RIS L OAUE X B oA R R
FALADNRD v, MAbA V7 AOFEBAMERTRLS R S N7 ¥, FELOMEA T
L (1A% 55 ; 4 mgas InAs/kg) BEOY U AbA P 4 (A ; 3 mg as InP/kg) %
LA —OKENIZH 2 8], 8RICH->THRE L, &5&THA, S#HHE., 16 HHE. 40
HE, 64 H, 88HHICIMIFEF DA U AREEZHE LR RIZLS & MIGHOKEE
DA VT LREITREGEE TEE RS LA T DDA VT NRET, 7.62
M, U AbA P LBETIE 317 M T, 2 FPEICHED L, B bA > P 0 20 =R
1A 2.5 8, 2 /X 60.8 ., U AbA T LD 1T AHO I 6.2 ., 2 F
1360.0 8 &, HRENIIER TR T2,

AL s AR (Indium-tin oxide ; ITO)B LY A1bA >0 LOJHEEIZD
W NLAF—DEEWNIC 6mgl/kg (Fhi1-& LC) Z#l 1 7], 16 HIZH7= > THEE- L,
B GHE T EB IR 21T - 72 B ClE, WP, U ovba o0 AR GRETIAEM
DIMFNHBIEE S ATz, ITO FG-FECTIIRT R & RO Z 7~ UTe, g0 O 15l
MWHFECBIE S, TOREZY AbA v V0 AEHRENEE TH 7203, ITO ORENE
B X > THMBEEFERHB S 5 Z LA BN o725,

fil—A L=V A—FL Y (Culn-Ga-Se: CIGS) {Z2W\ T, 7 v hOKENIT
Beh U= 28R ClE, [ Wistar 7 » M2, —[Al% 52 3 mg/kg (as In 0.75 mg/kg). 10 mg/kg
(as In 2.5 mg/kg). 30 mg/kg (as In 7.5 mg/kg)® 3 #E T, # 2 [B], 5 [AZd>7z > THEE KD
R R 21TV, B GR OB A, 18, 48, 128 ICZEE ST, FEGHO
A AR R s 0D i B Voot FRAE IS BE R T ALISI N L RSN L, 72, BEGHET,
fifige. Miifa bR O A . fifd~ 27 v 7 7 — I K DR+ O &R, FBaPEPN 28 HiR-<oH
RESE Ok E N BEE ST, BEG& TR 12 8 E CHMA DR SIERR L, HEL, CIGS
DRENEEIZ L0 fEMEFRMEZ Rz, 19

B O REMBER G DM ORRKE
HEITRYE= 5720,

A AGE - TN

=X A YU A (InCls) OROBEG E-IFFEICL 2 HRENTOIL TS 9, Swiss
~ 7 212 InCls % 250 mgrkg L1 T (130 mg In/kg) % f3 0 IR O 85 L 7= E8 ¢l B4k
THAEFS J OMTREREIC S e v o 7228, R NAG 13 LT, RERICHEIC >\ T, SZhake
(ZIT B e Dy o T3, MEOERERANC LD LB 2 6D FENBFEC TN L7z, TR 6
~15 A2 InCls 250 mg/kg LA F DR EE 2 5% 0 x5 U 7o A mt sk <, el
U727 o 7, E0E 9 H B OEMESERIZ K 5 in vitro OFRBERTlE, 5 uM 48 RFjiX< #& T
H AL 50 pM CEEGEMEIC L 0 R E LT 9,

T v FNERWEZFER D TIE, dR9 B HO Wistar 7~ M2, InCls Z#7%(0.1~0.4 mg
In/kg) ¥ 72 13#2 11 (75~300 mg In/kg) T 1 [l 5 L, 4R 20 BT O & AT 2 Bl
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L7z, 0.4 mg In/kg fHETIE, ARICHIHAEMNMET L, IRIFET, S AEITARITHEMN
L. BEEROHFERABHE R bR oT-, FOIX<ETIE, 300 mg In/kg TH % HHE S
HERZZT Do T,

Wistar 7 » b 9.5 HfE 7213 10.5 A RIC InCls % 25~200 uM % 48 BEfE#RIE< # L
ToRER. 25 M THIEEE O/, HREE Ofi/, WIEBBIE S A VU LFIRICESE
HmHEE R LT,

InAs, InP, ITO OKENFEHGICI HNLAZ —F7213T7 v MIBIT D HEREENRHRE I
NTn5 5, NAAX—|ZInAs (1 [F# 55 ; 7.7mg as InAs/kg) , GaAs([F ; 7.7mg as
GaAs/kg)., As203([f] ; 1.3mg as As20s/kg)% 7T~8 WHEIKENIZHEG LI-MER. GaAs
B G CIIBIREENBIZE INT205  InAs X° As20s B G- TIL B REZITRO b Nen-oT-,
LrL. 7y MINLAAZ—LFEED InAs, GaAs, As:03 25 NI 2 [B] 8 HEIZH7-
S THEE LI2GEI103, KR RO A OB P BIE S L. GaAs IZHATRETIEH D
23 InAs 1T L DEREEN A LT, S BT, [FE/NLO InAs (1 [FI# 5 & ;4 mg as InAs/kg)
BEOInP (A ; 3 mgasInP/kg) #/NAAXAX—OXENIZHE 2 B 8 G L, £ 2 4
BIR AT o T R, HEMEA SRS O BB O T KR LIRRE O FE OB, HEDORKEO
SRR BlEE S, InP <0 InAs #5012 X - TH S 23K B EEGE O H iz 9, ITO

(6 mg ITO/kg) LW InP(6 mg InP/kg) % /A AKX —DOXENIZHE 1 18] 16 HRE# 5 L7
FER T, FBHE LR OZERERE A > P T MMM O 5 K-> TEE S, InP 12X
TRETIIH D0, ITOIZL > THREREENEZ o729,

F o ElnEtt (FREME)
JiAbA VoA

AR5 fif F kA e - BhWyfeE (EES
Invivo | /MMZiAER (NCEs) ~ 7 A(E, )9 -
/IMZABR(PCESs) ~ 7 A1) ® +
/AR (PCEs) ~ 7 A(HE) 9 —
(ESEHREPY/AE
(H-ras mutation AFIEEHHAL) oAU WD -
ESEH B/

~ 7 A(E, )9 +
(B -catenin mutation ATAEEIHMY) *

— R+ B

NTP (Z X % InP 30 mg/m3 @ 14 ERW AIE < 88528k (2001) B\ CHEED~ 7 A D
EGu AR IMER 2 72/ R BR IR et Thh o 72, HED~ 7 2D YMEFRMLER &2 I T2 /M ak
BRCIIBETH o 7oy, HETIFRETH -7, S 512 InP 0.03 mg/m3 (105 HHW AIE < #&)
R L0V 0.3 mg/m3 (21 W ARTE) BEOMERED ~ 7 2 TIIAFHITRRE R X ORFHHAES A
@ H-ras codon 61 mutations O#EEIIXIHREE & [FEL TH > 7273, B -catenin mutation D
FE VIR BARIEIEICHM L, 0.3 mg/m3 BETiX 40% GFMBEETIL 10%) THh o7z,
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kA YT A
HCHPERINAR(In)IZ X D1 IR 2R BakBr ClIfEtETh - 72,

AR TE il T ARAR - BhfE (EES
IR F 7 AH(S9+, -) —
In vitro I G2 IR SR TA100,TA2637,TA94,TA98 9
KIGE (S9+, -) WP2 uvrA-, WP2 uvrA+9 —

— Rt + itk

X EBHAME
AT BB
NTP 7347572 InP O AIE < #EFEHR (2001) DIV TIHD AMED TR éi}’bfb\%) vy
DT v bBLO~TAZHANWT InP CFIRFEE;1.2um ) O 1 H 6 K, # 5 HFEOWA
%< E@’i’ﬁo 72 InP @ 0.03 mg/m3 DX < TIEE TIX 2 M, 0.1 mg/m3 ¥ LT 0.3 mg/m3
BIRETIE 228M (v M) BRO21#EME (w0 R) WMAXBEEITV, ZDOHEIE
%%‘ﬁfkTﬁ%% (X< FERALA LY 105 ) £ THHZEX T TRE Lz, #4513 < @ Tl O %
APBIE ST, TiIEE 72 I3RS ARG EM A RIT. T > N ORETIIREEE : 14%.,
0.03 mg/m3#f : 44%. 0.1 mg/m3#f : 60%. 0.3 mg/m3#f : 70%., THYH. 7 v FOHETIX
SHREE © 2%, 0.03 mg/m3#f : 20%. 0.1 mg/m3 A : 12%. 0.3 mg/m3 & : 52%. ~ 7 ADH
TIEXIREE © 12%. 0.03 mg/m3#f : 30%. 0.1 mg/m3 & : 44%. 0.3 mg/m3#f : 26%., ~ 7
A DMETIIREREE : 8%, 0.03 mg/m3 &f : 22%. 0.1 mg/m3£f : 30%. 0.3 mg/m3#¥ : 28% C
boTe, —J5, FREE RS AAINATT v FOBETOH 0.3 mg/m3 B TRE ELBAAD
A (AR 8%) PO TS, T v M TIERIKIEERED 0.03 mg/m3 iz &
TARTOIEL BRETHRBEICHATHREICHEM L, AREEFEICEAERITEM L, FFRET
IXBEE CTh o7z, [FERIC, MEED~ 7 228V T ifRIE & IR A3 A DR AR RAKIE < FE
FED 0.03 mg/m3#EZ ST X TOX BRECH IR THBEICHEM L2, 7 v Mkt
«THmH@“%E$4 IS B0 H BRI ORRZRD o 7o, MOl Tlix, 7 v
I AILIE (M, Hf) &~ XAOREN A (HE, ) (3 IREE L L THERIEE
i%i]ﬂ?ﬁwm&’)%i’bto oI, 7y NCITHEMERME (K, ME) . BEORHMERE (BE) . Fad
o (M), <o ATIINEOBIER L ORRD A HE) 3% FREE & LR THE TIZ W, Bt
Tz,
IHIZ, Ty FBLO~ 7 ZOWAITHEFERIZK T D InP OFBAMED A T =X LIZH
L TiE, InP 2HNICEIIC DT> TR 2 2 L IZ Ko TRIEDMEBMHRIICFFE L. D7)
IR KRR F LA DNAGEZG IR L, Mlilg - MK S B DA B A~ LR
T 5 LR NTND Y,
HANA T v A9t % —Tlx, F344/DuCrlCrlj 7 > s & HWW T, ITO #EIkr O 2
(104 HMH) (272 WA K 2D ARMERERZ1T 572, 0,0.01, 0.03, 0.1 mg/m3 ® ITO
% 6, H. 5 B/ WHOZMT 24EM(T v Fo> 0.1 #LSM, 26 8H (7~ b 0.1 K W
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A i< sl A, Ty bolEREE S, 0.01 mg/m3EED B IHITHISE S — Mlifa Rk Kk OY
B il B RIE O AREINATRD Hiv, S HIZ, BETIIMICIRR T ERE, Tk
m;%ﬁ1i&%kﬁ$L&E%M%Ehto% BT B MM O R AN I RED T
MZxFT D N AFEMZ R T B0 REEL E & 2 Bz, B6C3F1/Crlj] ~ 7 A& =, ITO
B O 2 417 (104 3 ﬁ)@&k LD NAJEMERBR 21T - 7203, MERE L & B & 2R EE o
FAWIMIA DR oT, 1
INIBAL—Z% ATz InP X InAs OKENE G X D BHEERIIITHhIL T 523, 49 2 4R
OBETIIMIERERATBE I TV D),

B0 &E5MRRES £ OO EKE
AT MEEMORNIZTL B, [RENEG DN GIEIC X BB AMEOHREITR LT
QAN

(2) b bR (EEHHE N OF)
7 /mxll\iﬂ‘l‘i
WAEITRAYE B0,

A R M OV e
ARG D20,

vORRAENE
ARG D20,

T EIX EEE (B - BAEFME, B, B AR
2003 fELLRE, T B OSER] (ﬁE{ﬁJ 1~7) M&%énﬂ\é »

Homma et al. %, 1994 4LV ITO % —7%" > MRAFE/EZEIC 3 FMUEH L Tz 28 D Bk
DIEGI 2 #E LTz 9, 1998 FEUNT, BT 2 ePEmk-CrE R, BT, BAIRTT. B3 L0V 10
7 AT 10kg ORERD 2 B L, Rlie i Lo, BYEERIE 10 A/H & 10 4£H T, BEEREE
3722 < HHARE S eh o7z, ANFAREE, FFRE T fine crackle BEHL, Mol X #ixse Tl
B R ) H T 2R 2R (ground-glass pattern), 35 X O & iRt & CT(HRCT) TIiE Al <k

BT OWEE 2 Y 7T AR (GCA) 28O 7, Mgt TR (video-assisted
thoracoscopic lung biopsy, LA VATS)C, MiflalEmNIcaRiEk, 7+ 7V > 2 L AT a— LG
ORI TR ER Lo~ e 7y “—T‘)%ntu B, MEICIRY R EEMBENEEL, U
PSRERNERINS N2 D & ZAICIFE L TV e, BAE 1 um it OGRS i alzey ., Bl diE. &
BEXNPECRD I, Xz kv A ‘/V‘?Ak%%?ﬁ sz Z E0nb ITO K1 & [AE &
N7z, MEFA > LEEIN-S)IE, 290pg/L & FRIZ EH LTz, Ll EX Y ITO kiU A
WK DMEMEMZ L2 STz, BRI L TAT A FICK DK ER Z2biiw)
T 72 < 2001 4F 4 HIZmA 2 OF R LSBT LT,

2HIRIZ 1 BIE & R—F5 O 30 IO BIEOHRE dTH L , BUEERIL 3 A/A 2 3 4. 1994
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LD ITO WHEBTEZEICHES L, 1997 4= X 0 stk F7/EMERP N EEA B3 U7, e ELISL
@ﬁmf%ﬁb\mﬁﬁﬁfﬂ%&w%h%é%/2%2E1H;%Whiﬁbko%$Xﬁﬁ
¥C4 EIMEHCHIRE ., E HRCT T, A BB O RMANCEIEE 2580, 2> TOE A
PED GGA, BB HAET 2 /NEHR DHED BRSO RIS LG8 8 b 7o, Mis FRIRMA Tl
KL-6 1% 799 U/mL (E##iPH : <500 U/mL). In-S i 51 ng/LL Td -7z, VATS T, %ﬁﬁT®
SHEIR AL DEALITI T OV E AMEICE AO/NMNERINERD D, 3 L AT 1 —/ Uikl & 75 GOk
T B AUTE R BRI A 1 5 /NE IR SRS SR P OSRHERL R Th 72, Flo, a L AT
a0 — UiE & AR B OBIIRL - & & A 72 B BRI 2 £ 5 ia R 28072, 28 A OBHIRL -0 X i
IHTTA P L E AP E I, ITO WIS X 2 IfRHERE, Ifi%E & 2l Sz,

JEB] 3~5 1%, JERI 1, 2 LR—EHTH V. 2002 FITFE SHToA P T LIRS TR
RLENTZ 9, JEFI 3~5 OFEEMT 31, 39, 28 k. MR IIIEME, 18 -4, IEMUE CTH o7, JE
% 8 Tlx, %DLco #BEM T, M HRCT T GGA, &E Z#AEMR(TBLB) T2 L AT U i
%P O BEHEMEZ L, KL-6 1X 1930 U/mL, In-S % 40 pg/L TH - 7=, fiEH] 4 Tk, HRCT T GGA.
TBLB Tz L A7 U Uil & £ 9 BEMEZ L, KL-6 1% 3750 U/mL, In-S (% 127ug/L TH -7,
rﬂ5fi PHZEMERESEE . %DLeo BE(X T, HRCT T GGA, £% 7 7, Mtz (b, A5,

SMDOBEE, EKMFMRIEARAT2 VAT U CRHEE S il B ORE, KL-6 13 1190 U/mL,
In-S 1% 99 pg/L ThH -7,

JER] 6913 44 IO IEMREHZ T D, 2000 FI2A >0 MEAH OO W EBREA L. 2002 4
X0k, WEZHEL, UTE ORI T HRIERIT RS L7223, IR a2 IZ 5 ERRER R 2 B 3
T5 X9 oTz, 20056 FITFEE LizA v ¥y AEFHRAE Clkk®E, M HRCT TR 24
i S Av, HpiBEsz s LKA L7, APERERBERERE % . DLco IR T, Ml X ¢ CHENALD AfiT?
B MM EA L EEEOIGHEM, HRCT C BB O EMIEE . FW AR, #5|1E
DEE SRR, FHETH/NERBED LR 72 & ORVEMELA 238 72, MLIE AR A T KL-6 1 3450
U/mL & W E5- L, SP-D % 346 ng/mL (IEFF#iPH : <110 ng/mL) &3 BIZ E5-. TLBL (2
;5ﬁ@ﬁﬁﬂ\%@@%’wihr ZHRFE DORHENEILE RO v, TL<BED Y L oRERDIR
AR SN2, FRENICIZIZEHOa L AT ) UiEROEK, ThizAR Lz~ su 77—

DOz, £, In-S1E64.7ng/ll ThHote, A 2T AT X DMikEE &2 ST,

FEF] TOIL 20 R, RS ERA R O BUE e S L TN BUEERE 1S 20 A% 10 D 47 ik HPED
WMETHD, BfbA YU LEFI, AR, HEh, T, TUoFEUM, ZRRGRER ST
Woo 1998 4E K 0 4 HE, 2002 FIZEPE TR FRE LK ET 5 bR TH - 72, 2003
R HIRBERR 5252 M X AR M CT 1 Tl ity o 258 F ) & fiR k2 | g LDH 462
TU/L, KL-6 6395 U/mL & ##7% E5- TBLB TGS 2 B PHT 2% E M, 2004 4= VATS
TR HE OREETOE AMESRME(L, FERAT IR, FE IS T U7 BRMERR AL & U o SERDEERE,
Mgk D = L AT U Ui A 5R S, BB S X ORISR 23 E L, —Hit~2
07y —VICERE., Bkl E XBRoNiiT L7z& 2 A, In, Al, Cu, Fe, Mg, Si, Sn, Ti, Zn 7 &
HEz, In-SiE92ng/l THY ., MfHENOMOEIE & DEELBIIEE TSRV, BRkA
VT LRI L DM EMEMK EEZ b,

A VT LMEEMIY PMEEE O FRAEICE LT, BLFO®EMM TR TV

Chonan & 9%, JEH] 1~5 OFEZHELGITB T DA ‘/Vﬁbﬁﬁj‘iﬁ@f*%%%\é% L7,
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RGFIL, X< BELFEL EOTHME 1084 (55 27 4 iBEIXSEH) . 8LV, HRCT & In-S
@tt@ia“ﬁﬁ& L7z 384 DMABETHD, 184 (HH 34 iélfﬂ%iﬁ%) DEMEO% K, 4 4
MANFURFE, 23 4(21%)7% HRCT THEIRE R L OV £ 7213 GGA ORIEME L, 14 4 (13%) 1R
JEPEZEAL, 6 £ D3RSI FERERR | 4 44 DS PAZEMEREIRARAERE | 4 4 4% DLco 1K . 40 4 (43%)
2 KL-6 mfE GEHEE <500)Td v | In-S O EEEGM)IE 7.9 png/L G&{rTAE %R 2= GSD 4.3)

. XERED GM 0.3 (GSD 2.6) L W A& ICE D> 72, In-S % 4 437 (0.2~2.9, 3.2~8.0, 8.3
~21.7, 22.2~126.8 ng/L) (ZHI L 1 oAkt & i35 & KL-6 135 2 it EChHEI
N, %TLC & %DLco 145 4 M CHEICIR T, KL-6, FEHICL 2 HRCT 2= 7 (RIEMEE
b, RMEMEZA L) . KL-6 AT R, HRCT OMBEMZE(LART REIL, 5 1~ 4 il CHER
EDO ML R, %VC, %TLC, %DLco 135 1~ 4 3 THERAD MLV RRH - T,

Hamaguchi et al. /%, ITO @éifio‘i()‘\/f YT LY AT NVTETLE LA YT AMEE
IZHEF LTV D 93 4 DML FTREL 104 4 D FBHEIFIL S BREO R HIBr i pF 78 2 56K L7,
In-S(ug/L)?® GM (GSD)iZ. %ﬁif 8.3 (4.6), IEIX FT|RET 0.3(3.0) TH Y, KL-6, SP-D (J&
< 110), SP-A GLYE(E <43‘8) TV, AATRERE HITIEL BRETHBISE DS 1228,
HRCT BEL A NS B A b U —TIEmBEC TR0 o 72, In-S 2LV 1.0 pg/L KiiE(GM 0.2, %
0 #H). 1.0~4.9 (1.9, % 1 ), 5.0~9.9 (7.4, 5 2 Ei‘) 10.0~19.9 (13, %5 3 #). 20.0~29.9 (24,
%4 8F), 30.0~49.9 (41, % 5 ). 50.0 LLE(78, 5 6 BOIZ/EI L CH 0 BE & P& i35
&L KL-6 3% 2 BELL B, SP-D I35 3 BELL B, SP-AITH 5 U E TAHBEICHE TH -7, 0
RE~5 6 BED KL-6 O GM (AT RLER) 13, 241.9 (2.1%).252.6 (7.1%). 432.1 (38.5%). 444.9 (33.3%).
847.9 (81.8%). 867.1(80.0%). 1951.0(100.0%) T&H v, IR/ B ZB%, &RISER
s Llz, HRCT IZ X HVEMZMIZ OV TIE, #5. 6 FETHEIMEMIIRONTZbOD, AF
72 kL RTIE 7R o7,

B E 510310 0T AED PMEFEE 40 LI1Tx%F U CRERSSRZ 2 FE i L, A Y7 AR AD
Jf 2 ZIE T B DWW TR Lz, Ok, HRCT TRUE L 4 B, IS A 1 BIZFRDTZA, [
BMEEITRD R o T, 9 41(22.5%) 7% KL-6 fE AN YD 500U0/ml Z# % Tz, Mo >
U LAIREEERE (>3ng/ml; 13 #1) LARMERE (<3ng/ml; 27 f) TOMERTIX, BEIEER (A
B ; 50.0116.8 » A, (XfEAE ; 29.3£28.1 » H) & KL-6fH (mfEHE ; 583.3+187.9 U/ml. X
ERE ; 261.0149.9U/ml) THERZEZRD, VHMEA ¥ 7 AREIX 2.23+3.32 ng/ml
ThY., MiFA Ty LRE S KL-6EE ORIZIEDHBE=0.73) 2580 7=,

A AEhE - FAEFEME.

WIS B0,
7 Bk

WIS B0,
X RN

WX R M7= 5720,

RBADERR) ) R 7 5
A=y b Y RZIZET D IERITRN,
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FEBAMEHR

IARC :2A (InP: B MZX L TBELSEBRAERS 2W'E) 1V

NTP 11th CRRETR L

PEFERMET S RERL

DFG MAK  : Carc. Cat. 2 (& MG L CRBAMER S D &E 2 HALWH)

(3)  FFAUREE DRRIE
ACGIH TLV-TWA : 0.1 mg/m3, A > Y7 AL LT (1969)12
ACGIH #i5 % E -

A VT LR OFE DAL A ~DREZEIL < FEIZHOWT TLV-TWA & LT 0.1mg/m3 (¥ v
LAELT) 25T D, ZofEIE, MiAkRE, BMEME, BHR BRSO~
BOREMLRE/NNRETDEMTRET 2, BHERISORE LWEITEL DA U MMus
MIZE > THEATH D, BRI, A, R AMEDRT L STEL B#EDIZO D443
IREHIIATTE Iepode, D

ACGIH #EDRHLE L THEAEZBEODTWSDORILA V7 LOW NI BERTH 5,
7 v bERAWT, BIbA P 7 L% 24~97 mg/m3 OYEE T, AW ANEL FE L. AFF 224 F
X< BEEIT 72, 7 v POMIZIRWT, RG22 BIEE S, @H OMfiKEE 2720 |
WERDR ORISR M2 AR Lizb T~ ru 77— SEEHNE, ¥ OB R D il
PWIZRTRE LT e, 2 AU & OR35S P2 0 0 fth, oD 7 HE D il L 2 i % o > Ty
DONFETH D, SHIT, IZ<BEHHTBLOESEK T 12 HEZICBVTH, 2 b DR
BIXFE A EBET, L bIFE A LB SN 5T, BRLA VT T LAOBREORA
Lo TN S DB A T LD VT T AN L, MilaE AEICEEL L ERe 7
gl xRz SNz,

ACGIH TLV % EIZ 31 5 F EVEDOFAMIZ OV T

fibA v VT AOWAIE L BFEBRICB W QI BRFHSE AR AIZ BT 224 BHTH D
Z LRV, 1K 8KF#, 28 HMDIZ BAHEHI SN D, IX<HBHET 12 HHBIZE L TV LF L
0. WMABB»LEEKTECTI6EMTHD EEZDLND, 1< BHINE X OBIEMIM P Ix
R EAERROIRENBIE SN0, M E~DOERIZ R0 o 72,

AAREEmA TS AW PN ERE
MIFHA > MR 3u g/l OEVENEZR I (2007) 9 2, FFREEOEE X TH
Nignoiz,

510 3Rk

2)

1591 10fbZpEs - AL E B (2011) p225-227
Hazardous Substances Data Bank, Last Rev. Aug. 29. (2003).
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