B E I E

WEA : AV ULRCEDILEY

1.

LFEWEOREE R
4 ATV TL
&7 X : In

7 B 114.82

CAS %5 : 7440-74-6

BT 2

Jr 2 SR EIERA T AR 9 BB R EAEWE 68 5 (1 VU LR DILEY)

4 7/ NIV [ GV VN
il AN G2y NSNS
bt % A : InP

9 o 145.79

CAS %5 : 22398-80-7

Jry 2 AR T AR 9 B BT R EAEWE 68 (1 VU LR UEDILEY)

4 LI 3 | G N
b % X : In20s

S f o 277.64

CAS %5 : 1312-43-2

Jr 2 e AR TR O B B R EAEWE 68 (1 VU LR UEDILEY)

4 PR ZHEbA P A
it % = : InCls

Sy 1 & 221.18

CAS %5 : 10025-82-8

Jr 2 AR TR 9 B BT R EAEWE 68 (1 VU LR UEDILEY)

4 7NN 3| GV VN
it % X : In(OH)s

5y 1 = 165.84

CAS %5 : 20661-21-6

Jr 2 AR TR 9 B BT R EAEWE 68 (1 VU AR UEDILEY)

£ ro Ao h « AXWkY (LLF TITO) &vv9,)
b % A : In20s,/SnO: DALY (—XAICE&IE=9:1 THEIN D)

CAS %5 : 50926-11-9
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VoL e

PEFEERAT AR 9 Al REAEWE 58 5 VU A RTZDILEY)

2. WP

(1) EHEZAOMR D.2.9
WEE | 4ove| g o WAL =il jkf“/‘@
N F VAN AL | ATV T A N
S8 SRHMD | JR A M D4E | R~ o o 0
LOLM | BRRO S | Kiktan |50 Gaofs | AamEk
WEE | B Eix | ™
eE (k= 7.282 . s 5
I (24°C) 4.81 (25°C) RIE 7.179 3.46 (25°C)
v IJ_:, 9 SYAN
o 2072°C | F—#7L 850°C P00 ;;67
L= 150°CAFir
156.6°C 1062°C %1 1500°C | 950°CLL I <
R
TR~ DR
‘l\i =¥ =% R S IR
¢/100ml G L fER7s L R Y 212 AR
(25°C)
(2) WHA L fERME 19
AT N
TORSESERRME R,
A IBEEABRME 2R TR IR L TURREMOIREXEEA L B,
7 W ERROfERRIE By RCHERLIR CER EIRA T D &L BB RORRENN D D,
T ALFRISGRRYE - RER. TRERLAl. A AT KR, KRB OERE BT 5T,
JAbA vV T A
T OKSRIERRYE A AT & DIREMEIMENT B LR AT S,
A BREfERME B L
v WBERRfERRE - EEe L
= ABFRIGERYE o2 E R T oL Vb E D, 350°C TRV 2 KR L L < i

ERAR

3. /EPE-E@AE AR HiE VY
AT N

AEFER 70 k(2009 4F)

543.6 b/ (V¥ A 27 L) (2006 4)

AR 215 by (B, < 978 02009 4F)

i

R v BE
A, TLEIAT FNAT=T A NTUVURE—
U AbA > 0 A d OJFE

bz 42 |

ﬁ%)ﬁ;\

NZ R EE, R VERM, ERAGE. BET VI =

JelfE. KEGEGEE, EEdn,
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R s =JX HILH A 4)E. DOWA X XL~ A v = H4RanE, B e, HHbs
=ZE~T U TV, FEYER T
EE L= T U T L, RIRT Ve A X2 VT, (B4 RBHLL

IV 2 AT
A & InP B0 EE
fE3E - Qb T

felb A v A
A & ITO AEE
RLEREE YL T, R R

kA T A
A& B SRR R
REEE - YL T3, & IR

KERAEA > T L
M & BRAEA YT DBGEREEL, MR 2P A BB 2P ARGE R, AL A
BUESEE  FRUL T, SRR

4, A VT AFHOA U DAY O R
(1) FEBREWoxd 2 m

T e
e
EBREDIHKT D (P LB, Py MuEY) OtmEiERBER AL FICE LD
% 156,
~ U A 7>k
. LCso T—HL T—HRL
#& M. LDso 3,300 mg/kg(ffE A o ¥ 7 LIKFNH) >10g/kg (Bb.A 20 L)
&Rz, LDso T—HL T—HRL
JEEN LDso 7.95 mg/kg(flfRA > 27 L) 2,370 u glkg(ZHfbA > 2T L)
5.55 mg/kg(fHlE1 > 27 L)
f B 7

RIVEMED =4t A ¥ A (InCls) OKENEGCmEIE < BIC X 2 EEO MRS & MisiEE
NEEIN TS 5, F344 M7 » FOKEWNIZ InCls, 1.3 mgkg (In & LTC) % 1[m&%5 L,
FEE R LMD D7 U T Z 2 ATOW TRl L7258k ® T, InCls O #5102 X 5 RIAESG
134 5-1% 56 H H £ TR L7z, #5% 28 B H CTlE InCls 2% 5 SN2 7 » b il REE & b
L CHERIX 2.5 f%, PR oMiaE (67% 134 Ek) 13 32 f5ITHm L Tz, it
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DA Faxvral Ug&i, #5% 28 HE & 56 B B TIExHREEOR 2 512HM LT 0 | Al
JABPEEE T O 7 7 4 T a7 F 4 & TNF- o 1385 5% 24 B £ CEPICHEML, 56 HHE T
Fifc L T2, A > P Ak L LT 0.00016, 0.00325, 0.065, 1.3 mg /kg @ InCls & %ENIZ#
H L7256, 0.00325 mgkg DA > V07 AOEGICL > THRIEMIEORBNBIE SN, 21

LOFERND, HlbA U MIEEOMEEFEZI X U, MfHEEZ BB S5 2 &R
SNz, AU AE1LT0.2, 2.0, 20 mg /m3 DEE T InCls %7 » b OEIZ 1 FEE oW AL
B 1 EEATo 7z 8l AIE < BER 5 Tld, ORIEIL 0.2 mg/m3 DX BREN D A5,
20 mg/m3 OPETIX, (E<E 7 B HITHRERRT oM, 77 A4 7ex2F 1, TNF-
a D LULOS BEEIC R LT, 8, 40, 5 fFIC EH L TR, ArEoWEMEIEE & 78 F L
A Y ATKT DRGESOGHEDTTE bBIE Sz, X< 5% 42 A H TiX 20 mg/m3 (X< @A TR
EYEDONZ & & CO JEHEEDIIMAGRD Hiv, MFEEN O OEENR R I, 1X<#& 42 HH
TIIHBKREECH O 2T — 7 BRI L T, b DFEENS, InCls D 1 Bl A
E<EICE - T, BEOMREHBHIENS SR SN2 EHEEN TS,

K F344 7 v MOEERIFE 0.8 ym DU AbA ¥ v A(InP) B AZ, 0, 1. 10, 100
mg/kg(0, 0.79, 7.9, 79 mg In/kg) % HEIENHKEG L, BHEB LV 8 HZIC BAL o#rk L
iR B R 2 S0 L 72 . WP OB T LW RIERT R Bl L= 9,

S5, FEOKREZ, 0. 1.2, 6.0, 62.0 ng/kg(0, 0.9, 4.7. 48.8 pg In/kg) Hn& & N5
ZFEM LY, BHOKRE T, ®BEDO SOD 5L LDH @ EF3BIEs N2, SEMEo
HICE A OINER b o7-, 8 HHOMATIL, 62.0 ngkg FGHETORIFHER - U
SNER. MERE. LDH iEME. UV UIRE. 2 L AT o — L OISO RAERT R Wil bRz o H.
Fifi L NIR HR S BLER S T,

A R K OVE £
AYATEDHITARIT S U IR ITRIENED H D D

U AR
T2l

T RAEGEE (R - S, B AR RN s AMEIEER )

MAEL &

Ty bEHWERLA YT AORANTSBEBERPBE SN TWD D, B{bA 2P0 L%
24~97 mg/m3 DIRIET, Gat 224 I, HHRANIELTZT v OIS TIRLHIZR MK
JENBEE STz, BHOMKEE R0 | BEROREHSLEDZER LI-DT e~ r/n Ty
— ¥, ZEEMIE, BOBEERBMIANICITE L TR Y . 216 OFFEITERRLM O TERE D Hifd
DTEE~NRBE L T D ORI TH D, oIz, X< EMMP B L OIS EKT 12 BRIZE
WThH, ZHUHOREITFEAEEDL T, B BIZL A LBEINRN-T2Z b, BBk
A VT LI AR E BAEICEP LR R B A S SR T e E R b,

7 # Y 77 National Toxicity Program(NTP)® (Il F344 7 v ~ 3 X OMEMED B6CSF ~
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2EFANWTY MbA 7 A CEERL T2 1.2 0 m) % OGHIRER), 1, 3, 10, 30, 100 mg/m3 D <
FIREC1H6KEM, M5 HMHHVTHE 7 A, 1 4B OWAIZ BEBREZIT-o72, 1FEA
ETRTOIEKERED T v FBEX O~ U 2 TIX, MOMMIEERE, BERE, MEMRMEE.
FJOVitifE R OB AN BIER S iz, & DS NTP (3D F344 7~ s L OMERED B6C3F
~ 7 AR ANTY AbA VT AORMIR AT BEREZAIT o 72, 1F < BIREIT 0GHERER), 0.03,
0.1, 0.3 mgm3 TH -7z, T7v FBILU~ 7 ZAORREFR L1 0.03 mg/m3 Tl 105 BRHEIE<
L7, 0.1 mg/m3iE BELOV0.3 mg mg/m3FETIT—IRENE(L L2720, T v Tk 22
HHE, ~7ATIE 21 HETIES<ZEZEZFIEL, TO%, ERZEREZIXELE, &V b1y
U LEL BREOMEIEDIZ L A ET_TDT v b O CIIi bRz oo BALMEE A B MEEIPESAE
il ERz kA, Ml BE, HE ORHMERE, Fila B OMAENEE ST, SHICHT v M T
VI H EEGPECHI O squamous cyst OFEATMMNEILZ INT-, MO~ 7 A DN CIHIEMEEE)
PEIIE, SER DML BIZE S LT,

HANA FT v AWt % —Tl, F344/DuCrlCrlj 7 v F & AWT, ITO #FHE ()
KiF#8 3.5 m) @ 24 (104 HH) (ITH72 2WAIT L TIC L 5l %41T -7, 0,0.01, 0.03,0.1
mg/m? D ITO % 6 W, H, 5 B /@O T 2 E/(T » Fo 0.1 #ELISY, 26 B (7 v k
? 0.1 #f) WMAIZLFELILLZA, 7y NOMHET, RTOREDEZ OEMMIZ, FilaE HiE,
fitife _ERz DRk, Mo IREE S BE2 S, B6C3F1/Crly ~ 7 2% iz, ITO WHEI# O 2
M (104 M) OWAIE S FEaBR T, Ifa s AAEERER OB 23 /L o7z, Mk e H1
0.01mg FECIFMIEDORENBE SN2 & T v MIH~FAR, BRENREOHTH -
-, 9

S BB LI OCRENRE

INKWAB =Tt Y A (1 [E#EE& ; 0.5mg as As/kg) BLOY MbA P o L (11H
Fe 554 ;0.5 mg as Plkg) Z3# 1 [\, 15 BRI H 72 0 [REWNHE G- 21TV, & O% BALE CThE L,
AEPEBIER AT o TR TIE, kA ¥ ABECHREINOME N BE SN, U ifbr vy
U LFECIIRH R & AR OHERS 2 LT, MilaE A, fiildds K OSMAUE 32 LR sl Jifize,
Jiti S, B B R S kPR & bl L TR BEICHEIN L T, bAoA B LY AMbA
U LADORENE G CHEENS SR IND Z ERHLMNITR o725,
INDAB—DEERNICHLA P s (1A% G ; 7.7mg as InAs/kg), HV 7 A bFE(A ;
7.7mg as GaAs/kg, F7-13 =@k F#E(A ; 1.3mg  as As20s/kg) % 2 [0, 78 (kA>T
LHE) FIE8EM (U AbA VU AR, b b FEEE HEER) (Shloo TIREG L, B
B H OB HIZFREIC OV CRHE L 72 RE NG FZBRPRE ST D, kA oy AFETIE
B G M P AREE MO A L <, o GEICHA_T, MROBENE L EETHoT-,
EBIT, MbA VT T ABETOH, BIBNARE EE 2 LD MOREERTE EREOMA, RYE
BeAb A % ko 7= BRRPERG R R & OIS X B oA, R ERALAENRD b, b1 P
LDOFENINERTR L R S = 5, REAOMALA > A (1 [R5 5 ; 4 mg as InAs/kg) 3
I VvbA oL (Al 8 mg as InPlkg) 2L AZ —OXENIZE 2 B, 8 HHICHT
STHEEL, & TEHA, 8HE, 161H, 40HHE, 64H, 88HBICHMIFET DA 7 A
BEZAELZERICED L, METFOREOA V7 ARERRGK TEEZ M R bE L, itk
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AT TLEEOA VT NREE, 7620 M, U AbA VT ARETIL 31T M T, 2 FEPEIC)H
ML, A VT LAONEENITE 1M 2.5 . % 21X 60.8 ., VU AbA YT ADE 1
FHO T 6.2 ., %5 2 F1% 60.0 3 & ENIIIEF IR -T2,

A A AR Y (Indium-tin oxide ; ITO)B LY AMbA P07 AOMEEIZOWNT,
INHAZ—DKENIZ 6mglkg (FhiF& LT) 2 1[E, 16 MHEICH>THRE L, &5KT
EICFE 21T - 72 R TIE, HEHRT. U AbA 2T AE SR TIIE RN OMH A B 22
T3 ITO B 58 CTIEctBREE & R OB 2 7~ U Tz, ige ot O 5 A it i CRIZE S,
ZORREILY AbA VT DB ERENEE TH > 728, ITO OREWNELIT X > THFEEI%
B35 Z ERHALMNTR o729,

fil—A L=V A=kl (Culn-Ga-Se:CIGS) (22T, 7v FOKENICHES
L 7= EB T, 1 Wistar 7 v M2, —[RI$5-2 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 FET, # 2 [\, 5 [\ d7z > TAEKDOBREK TG
ATV, BB G AOB A, 1, 4, 12 8B ICZEE S, KBRGHEOATHGRE RO E
BT RBEIC AT U, RN L, £7o, SBGREC, Mk, Mila ERiRa o
WA, fild~ 7 v 77 —VIC X HRFOER, il HRCHIIaEESE i DL B BlEE S h
Too BHMTH 12 HETHRAZDORS TR L, HEL, CIGS OXKENHEGIZ LV M
MWERDT, 19

B0 %5 AR 512 DL DR
WEITA Y= 60,

A AGE - AR

=ik v L (InCls) ORRAEREG F7ITFHEIC L2 MEPITHON TN D 9, Swiss ¥ 17 A
(2 InCls % 250 mg/kg LA F(130 mg In/kg) % f8 H 5&HIRE OB G- L7 Bl MEOAFHRER LY
FFHEREI\C B2 v o 23, TR NAG 138 Lo, [RRRICHEIC DWW TiE, SZIRERICITR R o
oD, MEOERERADIZE D EBFZ 65 FERNBIFETITEM L7, T4k 6~15 HIZ InCls 250
mg/kg LA T OPRFE Z R 0 £ 5 U7 A mtEalBe <, BiramidsgnLieno7-, iR 9 B
H ORI K 5 in vitro DB T, 5 pM 48 FEIE< BT H AN L 50 uM TiE#H
FMEIC L D IRFETE AR A LT 9,

Z v M AW ER YT, HE9 BB O Wistar 7 v MZ, InCls 2 #73(0.1~0.4 mg In/kg)
F 7213 0(75~300 mg In/kg) T 1 [AI1#5 L, #E4E 20 HICHBFORE & BB #8122 L 7=, 0.4 mg
In/kg #EClE, AEICBAEEMET L, RIFEL, FEFETFECHNL, B LBO#FE
FAMENbE»ro 7o, BROIEL T, 300 mg In/kg TH X IREEL A EARET RN -T2,
Wistar 7~ b ® 9.5 HIERE 7213 10.5 HRIZ InCls Z 25~200 pM % 48 B[ 572% 13 < & L 7=
F. 25 pM THIEEFEDOHE/ N, MRE OfE/N, AITERBIEE S, A VT MIMICEEHEEZ R L
776
InAs, InP, ITO OKENEGIZ LD NLAZ —F 12137 v MBI HFFEEENRE ST
W5 5, INAAKX—IZ InAs (1 055 ; 7.7mg as InAs/kg) , GaAs([7 ; 7.7mg as GaAs/kg).
As203([A] ; 1.3mg  as As203/kg) % 7T~8 HMAENIZE L L7-#E R, GaAs &5 CIIEREE N
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Bl Sz, InAs R As203 5Tl HEEEITFZREO R o7, LrL, 7 v ML
AL — L [AED InAs, GaAs, As203 ZKENIZHE 2 [A] 8 WRIZ DT - THRE LA, &
B RO O D BIEE i, GaAs IZHART]RETIEXH 573, InAs | Liéﬁiamz’)ﬂ%%
=9, 512, [AE/LD InAs (1 Bl 55 ; 4 mg as InAs/kg) 33X OV InP (A ; 3 mg as InP/kg)
HNDAL—DKENIZH 2 1] 8 MG L. K 2 FHBER AT o Tofi R, MEVEATEEGR O EED
R, KR EEREEH OO, BEOHEORHTFHZ1BIEZ S4L, InP X InAs 5
1 > TH B s B BREE 7V 385 B 7= 9, TITO (6 mg ITO/kg) %51 0% InP(6 mg InP/kg) %
DAL —OKENITHE 18] 16 W f#G U728, Kl LR o 2R mA > 2 Mus
YORHIZE > TBIE S, InP IZHARTRETIIH 523, ITO IZX > THRBEBEENEZ 72

5),

7 EinEtt (EREE)
A P T N

AR A1 i AR fE - Bl i e
In vivo | /MZ#ER (NCEs) ~ U A, )Y -
/MR (PCESs) ~ 7 A () ® +
/MR (PCESs) ~ U A -

(AR e 28 SR S

(H-ras mutation JHEEHH D)
R ZE PR S

(B -catenin mutation JF/EEHEAD)

~ U A (HE, H)® -

~ U A (HE, H)® +

— R+ B

NTP |2 X % InP 30 mg/m? @ 14 BEEWAIX #2525, (2001) B\ CHEED~ 7 A DIEYL
PEARMLER 2 I T IMERRBR T2 ME T o 7o, HED~ 7 2 DL YMR M ER 2 U T/ Z kiR TR

Thofemd, MECFEETh o7z, 51T InP 0.03 mg/m3 (105 HER AL #) BB L 0.3
mg/m3 (21 F W ABRER) BEOWERED ~ 7 2 TIIFMiERIER K OWFHila2s A D H-ras codon 61
mutations OB IIXREE & R TH 57273, B -catenin mutation OAEEE I H EAKAFPEIZHIN
L. 0.3 mg/m3#ETIT40% CHIREETIZ 10%) TH-o7,

N | A AT
T PERIN AR (INIZ K 2 IR 2SR B BR CIIRR I CTh - 7,
AR 1 fili AR - BYipfE (EES
XA F 7 AH(S9+, -) —
In vitro IR IR SR TA100,TA2637,TA94, TA9S 9
KIGE (S9+, -) WP2 uvrd-, WP2 uvrA+9 —

— a4 BB
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(2)

X BB

WAL &

NTP #4757 InP OWAIE< TEFEBR (2001) B THEPAMENHER SN T\ D, Mo Z
v FBELO~ T ZAZHNWT InP CE¥RI £ ;1.2um ) @ 1 H 6K, il 5 BAMOWAIEL T
1T>72. InP @ 0.03 mg/m3 DL < FIRELTIE 2 4FM0], 0.1 mg/m33 LT0.3 mg/m3 DX < FRRE
TIH 22 (T v b)) BLO2L@EH (wUR) A BEEITV., TORITFEBHRE TR (X<
FEBRMG LD 105 M) FCIEHZER T CHE L7z, &KX <@ OIS OB ENBIE Sz, Mk
JEE & 72 V3RS AR B R AR SR 1E, T > R O I BRRE: 14%.,0.03 mg/m3 #£:44%. 0.1 mg/m3
B :60%., 0.3mg/m3Ef:70%, THY., 7 FOMETIIHEEE : 2%, 0.03 mg/m3£f : 20%., 0.1
mg/m3Ef : 12%. 0.3 mg/m3 & : 52%. ~ 7 ADRETII XA : 12%. 0.03 mg/m3£f : 30%. 0.1
mg/m3 #f:44%. 0.3 mg/m3 B : 26%., ~ 7 A DOWMETIERPREE : 8%, 0.03 mg/m3 #f:22%. 0.1 mg/m3
B 0 30%. 0.3 mg/m3#f : 28% CTh o7z, —F7, Wil & FRAANZINZ TT v FOBETDH 0.3
mg/m3 fE TR ERBADORE (BAEE : 8%) NRDLNTWD, 7 v hTHEKEIZ BRED
0.03 mg/m3 & FTe T X TOIE L BRETH RIS THEIHM L, BRI R A SR8
L. FHCHETIRBAE Th o 7o, RERIC, MEHED~ 7 22BN T IMRIE & IS A DFEERD IR
X< HTERED 0.03 mg/m3 2 Z T N TOIX B CTHIBEHCLESTHEEIZEMLIZS, 7y b
(Z AT S AR SR I 1T A & 2 BRI D BIR 2380 e o 1=, BiLISN DR TIE, T v b
ORIBEGCHAE (e, M) &~ 2O A (e, 1) 1T IREE L b TR B 7238 ARG
Do, 6T, Ty PTIREEMEAE (. H) . BUEORHERE (). A ). <o
AT INEORIER KO AR DS RREE & LR THE TIZRWAS, #InL T,

SHIT, Ty FBLXOY Y ZOWAITS BEERIZBIT D InP OFEBAMEDA =X LA L T
1%, InP BRI ESIC Do TR T2 2 12 L o TRIENBIERICEHE L. 207 dIci b
A ML A, DNAGEZRI &SR L, Fild - MRE X LROWAENGIIR A~ LIRS D &HEH S
NTWN5 9,

HANA AT ¥ A Biget > % —Ti, F344/DuCrlCrlj 7 v + % HWT, ITO #FEI¥ D 2 £E[H
(104 JE[H) (272 WA X DB AEMERBR 21T > 72, 0, 0.01, 0.03, 0.1 mg/m3 ® ITO % 6 IF
M/ H. 5B/ HOEET2HEE(T >~ b 0.1 LS, 26 HE] (7> b 0.1 ) WMAIXEL
e ZA, Ty hOMEREE . 0.01 mg/m3 FED D IS S — Ifila b B2 g K ONHESUE 3 — fiiie
R BRI AERIINANGRS DAL, & BT, HECIIMNIC IR LR, M CIXIGICARR - RO &
bR AR BT, Bl B BRGSO S A INIMERED T NS D A AR E R
SRR E & 2 BTz, B6C3F1/Crlj ~ v A% v iz, ITO #fHEIy O 2 4R (104 HRE) Ok
N XD ARMERERAAT o 7223, MERE & © B B 2372 BEE O R AEBINE A Lo 7z, 19

INIBAH —Z VT InP R0 InAs ORE N G2 &L 2 BIEERIIITHhN T 228, K 2 RO
SCCIIMEG AR ITBIE S TR 9,

% O % 5-ER ¥R G - & DL DR E
A VU MEEWORNTL &, KENKRGLN DR GIEIZ X DN AMDOREIT L7250,

=SNG Z - WA E SRV A0 1)

22



7 A
WEITRAET= 6720,

A FIEE K OV A
WEITRYET= 6720,

v JEAENE
WEITRYET= 6720,

T IR Tt (A - AN, ERENE. BB AT
2003 F-LARE, T HIOSER] GEF 1~7) D@EIhTWnE 9 |

Homma et al. (X, 1994 4LV ITO ¥ —7 » MMRAFEEEZEIC 3 ERITEF L Tz 28 5% D HHEDIE
Bz s L7z 5, 1998 FEHNT, HEHET 2 R MERZMI-CRER A, 0T, BAIK T, B3 K000 » AT
10kg DIREPAD Z BHR L, ERbia=i2 Lo, BYEREIT 10 A/H % 10 £ <. BEEREIZAR < %1
WARIE S 727 o 72, ANFARFE, L5 T fine crackle WEHL, JOEl X SRt TIZRMEF D 2 U 45 2k
[ (ground-glass pattern), ¥ X QMg CTHRCT) TIE RS CHIfEE FoMmmiti s A U 5
7 AIREE(GGA) & iR 7=, MulEss FifiZE (video-assisted thoracoscopic lung biopsy, LA T VATS)
T, WRAEENICRIER, 7 47V v, T L AT — LRSS T A E R LA~ s Ty —
R, HEIZIXY v SR EEMIEAARE L, U U SERNEIANWZ D & ZAITFEL T, B
num Rt OB A3 Al . Bl iE, K& SKNEEZRD Hiv, XTI E v A vy o aE A X
BRI ENT- 2 L2 b ITO K1 & AE Sz, MiGHA > v U AREn-S)iEX, 290pg/L & W I
L TWe, LLEXY ITO R A X 2 VMM &2l S, BIEMEMRICR L TATrA K
IZ X DM AE B Z bR iE7e <. 2001 4F 4 A<M 2 0F 3 LIEL L7z,

2BIH I 1 BIE & R—H350 30 o BiEO#|E 9 TH 5 BIEREIL 3 A/ % 344 M, 1994 4LV
ITO WFEEAFZEICIEH L, 1997 4F L 0 sEMEngmk, J71EMERFR R A2 B 57 U7, fdti ELISN o B Clii )
L. EHEZ CRERE A S L. 2002 4F 1 AICEIRPEZ2 Uiz, M X S o BRI /R
2. i HRCT ©, 47 BB O RKMANCIREE 2380, ZUlin> TOEAMD GGA, i IZH
TE9 5 /NEROMEDORLRFE LR IEMEZA L3 F8D b7z, MIEFHIMAE Tk, KL-6 1% 799 UmL (GEH
#iPH : <500 U/mL). In-S 1% 51 pg/L Tdh -7z, VATS T, MIEE FOKIERIRE(LDOEALIZITOEA
PEIZHEAD/NERIRFRD B, 3 VAT v — Uil & KOO % 5 A 72 B EMIL 2 £ © /N
D U S P ORI G T o 72, £72, 2 L AT m— UG E R AR 1% & A7
B E IR P D Il 2380 7o, Z8EAOHIRT- O X BN T4 V0 AL AXP it &, ITO
NI K 2 BHRRHERE . FiURE & 2 S 47,

JEB] 3~5 1%, SEFI 1, 2 LFE—BEHTH Y, 2002 FFIZENE SNToA >V T AERIRZ TR AIN
72 9, JEfF] 3~5 DMl 31, 39, 28 jik, MU IIEME | 18 FH-E, HEMUECTH o7, SER] 3 TiX, %
DLco B2 K T, i HRCT © GGA, #5E ZXHAM(TBLB) T L AT U U fldh & £ 5 #EMEZE AL,
KL-6 1% 1930 U/mL, In-S ¥ 40 pg/l ToH-7-, JERI 4 TiZ, HRCT T GGA, TBLB T2 L A7 U
R A PR D BRHEMEZE (L, KL-6 1% 3750 U/mL, In-S % 127pg/L T - 7=, JERF] 5 Tid, BHZEMEREE . %
DLco X T, HRCT T GGA, %7 7, MMEE(b, A5, Ao, 250 FIMEA T
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L RT3 i R OEE, KL-6 1% 1190 U/mL, In-S % 99 pg/LL TH -7,

JE] 691 44 I DIERIEE T 5, 2000 4T A P MEEHOE D N EBIRE L, 2002 4E XD
MK, WK B, SRR CORSE T HRAEIRIT—RFSGE L7223, e G BRI R A A5 2 K 9
(272572, 2005 AEIZFEME L7z A v ¥ 0 AT CIlkiR, M HRCT TR 2 S, 595
Beseis LKA LT, $UHEREIRBERERE E . DLco KT, Mol X S CAHENL O B R M E5 L
FIEDONHENE, HRCT T LIREHEN. OME MR, ERRABEBD . EHMEOXE SRR, THETH
INEERREE DL 72 & O MEM A 2RO T, M FHIRA T KL-6 13 3450 U/mL & EBIZ EF- L,
SP-D 4 346 ng/mL (IEH#iPH : <110 ng/mL) & FWIC 5. TLBL IZ L 2R BRET iLIE, Aiifal@aE s
O FE AN EORMEMILERGBO Hiv, T<WED Y U/ EROBENHA I, MlarEnNicizz
BoOaL AT ) AEEOIERK, ThE2ER LI~/ n 77y —URNRBo b5z, £72. In-S 1T 64.7 ng/L
Thole, ATV UNIKLDMREEEZK ST,

JEG] 7O1 20 A S IEAT B O BT (SRt L TN T2 BRI EE 1T 20 A% 10 4RO 47 B IEO L T
bb, BALA VT AEEIC, AR, @iy, T, TUTEUM, ZRRERER - T, 1998
LV ZEBR, 2002 FIC B CRE R IR 2 BET 2 b RRA TH o7, 2003 FFIZHFEEERA
Ir5zes . s Xo#k, s CT (2 C il il oo 284 & ik g k2 | iE LDH 462 IU/L, KL-6 6395
U/mL & W7z B TBLB CTERRAESm 2 I P 22 E MM, 2004 4 VATS Tl i O AR TO
FAMERAE L, BT RIT. VEICHE b L 7ok & U o SEROERE, iileiIicghiko 2L 27
U Uiz R, MEBLOMRANICITBER -8 EE L, —fid~ran 7y —VICaR, Btk 1
% XMoo HThifT L7z & Z A.In, Al, Cu, Fe, Mg, Si, Sn, Ti, Zn 2 H S 7=, In-S 12 92 pg/L TH Y |
JFEAEN OO S8 & DA FEIIEE TERWA, BfbA VU 2R AL LD HEMEME EE X5
i,

A VT MMEEERD WMEEE OFEFIRAICE L T, LFOWRERTh T D,

Chonan & 0%, JEF] 1~5 OFEZELGIZEIT HHIR DA > 27 LAMEREZK ORE R EHER LT, xt58
X, IEBERUFELL LB 1084 (55 274N BEIZLEHE), BELU, HRCT & In-S & kit
L L 38ADMABETH D, 184 (56 3 AITIEBER) NEBIEDOK K. 4 403/ FIRIE,
23 4(21%)7° HRCT TR E I L £ 7213 GGA OREVEMEZ ., 14 4 (13%) 03 SMEMEZE L, 6 4753
P PERER B RERE 5 4 44 ASPHIEVEREIRBERERE . 4 4475 DLeo K T, 40 44 (43%)7° KL-6 mifil (L
5 <5000 CTH Y. In-S DKM EHMEGMIE 7.9 pg/L GEIEHERFZE GSD 4.3) &, &F#R#EEDO GM 0.3
(GSD 2.6) L W AEICE -1, In-S % 4 /pfr (0.2~2.9, 3.2~8.0, 8.3~21.7, 22.2~126.8 pg/L) I
SYEILE 1 NRE L i35 &, KL-6 135 2 Wi RELL ETHEICEN, %TLC & %DLeo 1355 4 43/
BECHEIZIKT, KL-6, ##I2X % HRCT 227 (MEMEL, [MEMELL) . KL-6 AT H%, HRCT
DOMVEMEZEAFT AT, 1~ 4 M THERED F L K, %VC, %TLC, %DLco 135 1~
FANMHETHERAD ML FH 2T,

Hamaguchi et al. 9%, ITO fEL LA OO LY YA Z VT T LAELL EA U0 AEZEITHE
FLTWD 934 DHME BREL 104 4 OB MIET < BREO R B 7i &2 & L7z, In-S(ng/L)
® GM (GSD)iZ, 1Z< ##ET 8.3 (4.6), FEIX< BT 0.3(3.0) TH Y, KL-6, SP-D GL¥EfE < 110),
SP-A (GE#EfE < 43.8) 1T FHME, AFTAERLE LICIE B THEICE»> 722, HRCT BLOA /A
g A R —TIEmECET 2o 72, In-SI2X Y 1.0 pg/L Kii(GM 0.2, % 0#H), 1.0~4.9 (1.9, &
1#f). 5.0~9.9(7.4, % 2 #f), 10.0~19.9 (13, % 3 #£). 20.0~29.9 (24, % 4 #). 30.0~49.9 (41,
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%58, 50.0 LL (78, 55 6 BOIZ/EIL TH 0 BEL FHMHE A b 5 & KL-6 135 2 #£L2L . SP-D
I35 3 BELL B, SP-A 135 5 BELL L CHRICEME CTH o7, 55 0 BE~ 6 #£D KL-6 ® GM (HFT A=)
1%, 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%) TH VY . FEHFICHANRL &8GR, BEUSBRE R L7z, HRCT I X 5 MEMEZ(KIZ OV T
I, 5. 6FETHMMERITIEA N bLOD, BEMR ML RTINS T,

B 5 10031 P AERO ROMEEH 40 LKk U CHERESRZ 2 L L, A > VT AR ADMMI K
ETHEBICOWTHE Lz, TORE,. HRCT TRME L 4 6, WinsA 1 61&580 708, BEMEEIX
R notz, 961(22.5%) 5 KL-6 fEIFEHEM O 500U0/ml % 2 T e, M~ > 2w LR S R
(>3ng/ml; 13 i) &AKMERE (<3ng/ml; 27 1)) To ks TlE, BRI EE EERE ; 50.0+116.8 » H |
RfFEHE ; 29.83+128.1 » H) & KL-6fE (=fE#HE ; 583.3+187.9 U/ml, XfE#AE ; 261.0149.9U/ml)
THERZEEROTZ, FHMEA V0 LREIL 2.23£3.32ng/ml TH Y, MiFA D0 LREL

KL-6 fif & O IEDOHREG=0.73) & 38 7=,

ARG - A
ST R B0,

7 EinEtE
ST R B0,

X RPN
WIS 26720,

EBADOEER Y A7 FHi
2=y F ) AT BRI,

RN AL
IARC :2A (InP: & MIKLTEBZELLSBNAMEND 2WE) 1
NTP 11tk CRRER L

PEXEMAETS R ER L
DFG MAK : Carc. Cat. 2 (B MIX LTHEPAMENRSD EEZLNDHWE)

(B FFAREDRE
ACGTH TLV-TWA : 0.1 mg/m3, A > 27 L& LT (1969)12
ACGIH B/5# 5 -

A V7 BROFE DAY ~DOHEEE < #1250 T TLVTWA & LT 0.1mg/m? (f Y7 4L
LO) &BET 5, Zoffi, WA, AN, AR - EIRNEE RO~ B0 TN
BN L % N CRET B, BRSO L MR & DA L U MEAMIC X THAT
7. REURILNE, BV, A INEORITK STEL RO O143 R EBIEAT T 72>
ST, D

ACGIH B)EDRILE L TEAZBEWVTWADONRIILA T LAOW AT EFEBTHDH, T v
R FINT, BRLA > 20 A% 24~97 mg/ms DR T, EHRAE B L, A3 224 BERIE < 55
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w70z, 7 v FOMIZEWT, ILFRMMKENBIEE S, @ OMMKEL 8720 | FERRRORH
HWRORMEBR LD N~ v 77— ZEEMI, BOBIER BIMRNIZETE LT,
T AL O REE M BE A HG SR AR > D TERE DM Z & Z i > TV D DRFHE CTh 5, S HIT,
L BEHIMP B I OELERT 12HZICBVTH, ZNDHOREITIZE A EE(EET, LD
FEALBE SN ol B A VT LORBEOW NI L > Tl b DfR{bA U LD 7 Y
T T AR UL I AREIERL L R RA e g s E 2 S 7,

ACGIH TLV %EIC BT 2 A EHDOFHIIZ OV T -

A U AOWAIEL BIBRICB W TE S BREEDE AR AL E T 224 T H 2 &
L0, 1A 8KHE, 28 AMOIE BRI S5, (E<BET 12 HMBIEL DL FELY . WA
FREA DB TET 16 M TH D LB X b D, X< BRI L OB P IXE IERR O
EPBIEL ST, MM b~ DEERIT o T,
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