BT 2

B E I E

WEA : AV ULRCEDILEY

1. ALZEWEOREESR
4 ATV UL
£ 7% K :In
7 B 114.82
CAS %5 : 7440-74-6
T2 A AR T B RIE 9 B A BT R EFEWE 58 5 (1 U AR EDLEY)

4 7/ NIV [ GV VN

il AN G2y NSNS

bt % A : InP

9 o 145.79

CAS %5 : 22398-80-7

T R EERAT AR 9 (B EZBAT REFEME 58 5 (1 U LK OZEDIEY)

4 LI 3 | G N

b % X : In20s

S f o 277.64

CAS %5 : 1312-43-2

I R EERAT AR 9 (B A BT REFEME 58 5 (1 U AR OZEDEY)

4 PR ZHEbA P A

1t % . : InCls

Sy 1 & 221.18

CAS %5 : 10025-82-8

I DA EERAT AR 9 (B EZ BT REFEME 58 5 (1 VU AR OZEDIEY)

& B KB bA YT A

&t % & : In(OH)s

5y 1 = 165.84

CAS %5 : 20661-21-6

F L R EERAT AR 9 (B A BT REFEEME 58 5 (1 VU AR OZEDEY)

44 ATV« AR (LLF TITO) &v5H,)
1k % K : Ine0s,/Sn0: DE ALY (—RAICEE=91 THIESIND)
CAS %7 : 50926-11-9
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‘ P A A AT 2RI O (BB AT R X A EWE 58 B[ L VY ARVZEDLAY)

2. WP

(1) R FRPER D.2.9
| WEE | 4ove| g o WAL =il jkf@‘@
N P24 N = P4/ NN ARy N A
S8 RACO [ RACOE | BEE~ | o o
OO | BRROS | Kiktan |50 | BRofs | AamEk
WEBE | DR Bk | ™
teE (k= 7.282 . - 5
| 0 e | 481 250 I 7179 | 3.46 (25C)
| o 2072°C | T2l 850°C P00 ;;%
L= 150°CAFir
| 156.6°C 1062°C %) 1500°C | 950°CLL k= <
Oy iR
K~ DEE S
P =4 =4 TR S IR
| 2/100m] @Al | L R EN 212 EN
(25°C)
(2) WEH LR falrt 13
PEA PN
7KK SfERRE 0 RIBRIE,
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. TRERLAI. A AT KR, KRB OERE BT 5T,
PINE ISR
7oK fERYE A AT EDREWE BT S L KkT D,
A BIERRME ERR L
v WERROfERYE - R L
T ARG o TR T o< Vb E D, 350 C TR 2 KEREBL < Ui~

3. ERE-E AR NS

AT N

ERAR

AERER . 70 k(2009 4F)

1)

543.6 bV (U ¥ A 7 1) (2006 4F)

AR 215 b (B, < 378 J 02009 4F)

L E:W,W 184F 50 5436 by (YA Sy 4
%. N 1Q4F 492 1, (HA i A AN AN
0 |/J/\1 T T TOO | A4 LY VA o~ I N7T7




A & ey, BEeEL ¥ RELEAE., KLV EMRH, HRHHA®. BT 13
DA, TLVEHRAT FI~vw=0h hTUVRE— KiEE, KEEASEE, BB,
Ly NN [ QNN )b 2

LGRS i m=JX HIEH A4F,. DOWA X X v~ A v, = HERIn¥E, dRdEsn, Bk
T2, ZZE~T VT, BrEqpipT

B R="2~T V7L, KIRT e 220 LY [ERARSLL

hulil

pu!

IV 2 AT
A & InP B o EE
fE3E - Qb T

b A 7 I
& ITO HEEH
RGBT SRR

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

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

4 A2V DBROROA v V0 MEAHORETE
(1) KRB 5 5 L

7 Ak
A
EEREWZTD (S VT LB YU MMeEY) OSMEREREBEREZITICE LD
% 156,

~UA 7 b
. LCso F—H7xL gL
#0. LDso | 3,300 mg/kg(fisle 1 > ¥ 2/kF4) | >10g/kg (BfbA >0 L)
A, LDso TRl TRl
JEIZEAN LDso 7.95 mg/kg(HlEA > 27 L) 2,370 u glkg(ZHifbA > P L)
5.55 mg/kg(HlE1 > ¥V 1)

s

TR R
AYEMED ZHbA P T A (InCls) ORENFELEHBIE < FRIC K D EEDOMFEE & ifpkEE
NEZN TS 5, F344 M7~ FOKEMIZ InCls, 1.3 mgkg (In & LTC) % 1[m&5 L,
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LB LOMinE D2 VT Z 0 22OVl L7255k ¥ Tlid, InCls D512 X 5 RIESER
X5 56 HH £ TRt L7o, 5% 28 BHH TIX InCls 2 5- X727 v b Tl PREE & ik
L CHEEIE 2.5 %, MU b oMRaEr (67% 134 Ek) 13 32 f5IC#m L Tz, fifith
DA Raxv 7ol g, 5% 28 HE & 56 H H CITAHREEOR 2 528U Tk, M
JAPEEE T O 7 7 A T a7 F 4 & TNF- « 1385 5% 24 R £ CHEPICHEML, 56 HHE T
Fifc L T2, A > P kL LT 0.00016, 0.00325, 0.065, 1.3 mg /kg @ InCls & %ENIZ#
H L7256, 0.00325 mgkg DA > V07 AOEGICL > THRIEMIEORBNBIE SN, 21
BOFERND ., HlbA U MIEEOMEEZI I U, MfHEEZ BB S5 2 L ooRm
SN, AU AELT0.2, 2.0, 20 mg /m3 DEETInCls %7 » b OEIZ 1 OW AL
B 1 EEATo 7z 8l AIE < BER 5 Tld, ORIEIL 0.2 mg/m3 DX < BRE» D A5,
20 mg/m3 OPETIX, (E<E 7 B HITHRERRT oM, 77 A4 7ex2F 1, TNF-
a D LU IRBEIC S LC, 8, 40, 5 fFIC LR L TR, Ao AMEmBELE L 7 vF
A Y KT DRIESOGHEDTUE bBIE Sz, X< 5% 42 A H TiX 20 mg/m3 (X< @R TR
fEYED M7 & & CO YEHRE DG FRD Hiv, MifEEN S ORIEN R STz, (X<#& 42 HH
TIIHEREECH 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 ¥ 0 A(InP) B AZ, 0, 1. 10, 100
mg/kg(0, 0.79, 7.9, 79 mg In/kg) % HEIENHKEEG L, BHEB LV 8 HZIC BAL o#rk L
JifiJR ERAR R 2 S0 L 72 . WP OB T LW IR R Blg 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 o EFFBIEsn=2, SEMEo
HICE A OINER b o7-, 8 HHOMATIL, 62.0 ngkg & GHETORLFHER - U
NER, MER. LDH iEME. UV UIRE. 2 VAT o — L OB ORIEFT L., Wfild bR o R,
Fifi e N IR R S BLER ST,

A R K OVE £
AIYATEDHITARIT S U IR ITRIENED H D 7

U AR
T2l

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

WAL B8

Ty MW, VT 2AOR NI BEERBBESNTND D, Blbs P T L%
24~97 mg/m3 OIRE T, HFF 224 FFfH], HHRNIZLSE LT v FOFIZBWTIRAF 72 ik
JERABIZE STz, @E OMiKIEE B2y | JEERORHIKLEDZ B LD T N~/ 7 7
—, ZEEEMIA, ZOEXF BMBEAICITE LTE Y . 2D ORISR O RED i
PHEE~NREH L COW S ONHMTH D, SHIC, IS EHH PR LIRS HEK T 12 BEICE
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WThH, ZNHDRETIZEAEED LT, B bIZE A EBIEINR T2 &0, Bk
A VT AT IR R ICEE LS RO s &R T B b,

7 A U % National Toxicity Program(NTP)® [LElED F344 7 v~ 8 XL OMElED B6C3F ~ 7
ZHEFANWTY MbA T A CEERL 2 1.2 m) % 0GHIRER), 1, 3, 10, 30, 100 mg/m3 DX <
BRECT1 A 6K, M5 HRHZ2WTHE 7 B, 1 4B OBRAIE BEBREIT 72, 1FEA
ETRTOIELKBEHDO T v PBIO~ U A TIE, MOMEQE, BIHERAE, FEMERMEE, 3
T O BRI OB AN RE S, & B NTP (3l F344 7~ b3 L OMERED B6C3F
~ 7 AEANTY AbA VT AOEMIR AT BEREZAIT o 72 1E < BIREIT 0GR, 0.03,
0.1, 0.3 mgm3 TH -7z, 7 v FBILU~ 7 ZADORREEFR L 10 0.03 mg/m3 Tl 105 BREIE<
L7, 0.1 mg/m3iE BELOV0.3 mg mg/m3FETIT—IRENE(L L2720, T v F Tk 22
B, ~7ATIE 21 HECTIESEELFIEL, 20%, EFZREIEE L, &V AbA v
U LEL BEREOMEIEDIZ L A ET_TDT v b O T bz o BALMERE A B METEEIPESRAE.,
fififa bRz o A, Ml BUE, HEOMBKEE, Ml EEOMAENBIE Iz, SHICHT v M T
T EERGPEICI O squamous cyst DOFAEMEMBBILE STz, WEREO~ 7 A O NiClr3ig MG E
PEIIE, SEMR DML BIZE S 4T,

HANSA AT v A e v #—Tld, F344/DuCrlCrlj 7 v F & MW T, ITO #FHIK (CEy
B 7#8 3.5 um) O 2 (104 J[H) (o7 2 AEL TEIZ L 54177, 0,0.01,0.03,0.1
mg/m?3 D ITO % 6 Wl H, 5 H/ABMDOEMET 2 (T v b 0.1 #ELISY, 26 [ (T v b
D018 MAFLFELLZA, Ty FOMET, £ CTOREDEL L OEMWIC, il HIE,
Jitife bR oA B RS SE S EE X ivf-, B6C3F1/Crlj v 7 A% V7=, ITO #fEI O 2
R (104 ERM) OWAE FEERER T, il 8 BE S FER OGRS B bz 28, HEREE $1T
0.01mg BECIFMEOIENBIE SN2V E, T v MR RN OFHH Th -

7”:0 14)

S BB LI ORENRE

INKWAB =T Y A (1 [E#EE& ; 0.5mg as As/kg) BLO) MbA P o L (11H
P58 ;0.5 mg as P/kg) Z3 1 [0], 15 @MICH72 0 [EWNE G ZITV, & O BEALE Tl L.,
AEPEBIER AT o TR TIE, kA V0 ABECHREINOME N B SN, U ifbr v
U LFECIIRH R & AR OHERS 2 LT, MilaE A, fiildds K OSMAUE 32 LR sl Jifize,
Jiti S, B B R SR FRAE & bl L TR EICHEIN L T, b A P T A8 LY MbA Y
U ADOKENER G CHRIEENSI SR END Z ENHLMNTR T8,
INDAB—DEERNICHEA > a (1A% G ; 7.7mg as InAs/kg), Y 7 A b FE(A ;
7.7mg as GaAs/kg, F7-13 =Wk F#E(A ; 1.3mg  as As20s/kg) % 2 [0, 78 (b1 > P v
LHE) FE8EM (U iAbA YU AR, b e R HREE) (Shloo TIREG L, Bk
H-H OB HIZIRZE IOV TR L 72 R NG FZBRPRE ST 5, kA oy AFETIE
B G R R EM oMK N E L <, OB GEICHST, MROBRENE L EHETHoT-,
IHIZ, b A T ABETOR, RIDBAREEE 2 BN ORFEMERY EROEA, R E
FAbAE % - 2R BVEiIIE X OAE X B oAt RS ERABAENRD b, ks v v
LOFNAMENR RS LT Y, FEALOMLA Y7 A (1 EE G R ; 4 mg as InAs/kg) 3
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T VA1 v (A ; 3 mg as InP/kg) /AL AX—DO5EWNICHE 2 0], 8 EMICHT
STHEEL, LK TERA, A, 16 A, 40#H, 64HH., 8B ICIMIFEF DA v A
REZAE LISRERICE D & MIETORFEOA VU MREIRGE TER KbE <, Bt
AT TLEEEDA VT LEEX, 7620 M, Y /{I:/r//'?AﬁiT 12 3.17u M T, 2 FEPEICHE
MU, BAbA 2T A0 1A 2.5 8, 5 2 ML 60.8 3, Ui AbA YT ADH 1
RO 6.2 1, 55 2 #HI1X 60.0 # & . PRMIIIEF TR o7,

A A AR Y (Indium-tin oxide ; ITO)B LY MbA ¥ ADOMEEIZOWVT,
NLAZ—OKENIZ 6mglkg (BRI & LTC) Zil 1, 16 WEIZH/z> TG L, &K T
BRI 21T o 72 EBR IR, &EHIRT. U MvbA DU AR GRETIMAEBEIM OIS A 8152
ST ITO B GRETITRHRREE & [FER OB 2 7R UTe, MiR-ORMEME DA i CHRIZE S
ZOREITY MbA v VU AESENEE TH 7203, ITO OKENEGIZ X - THiE
B2 ERRALMNIRoT29,

fil—A T L—HIyLh—FL Y (Culn-GaSe:CIGS) 22\ T, 7 v FOKENICEE
U 7= BTl i Wistar 7 ~ b2, — &5 & 3 mg/kgr (as In 0.75 mg/kg), 10 mg/kg (asIn 2.5
mg/kg). 30 mg/kg (as In 7.5 mg/ke)® 3 BET, ¥ 28], 5 [HIZH7 > TREKDOBREIR C& 5
ATV, AR G- HOB A, 1, 408, 12 8 BICZHEIE S W70, B HG-HE O £ S R A 0D Jifi 8
IR BB SO N L, AREA I L, 7o KEGRET, MR, Mila BRI
WA, i~ 7 v 77— I LDKFOER, MilaENIZR RO MIZEIE i D& D BIEE S
72s &51’“71& 12 HF CHiRE DR ST L, HEL, CIGS OXKENEGIC LY g tE
PEERDHI, 1

OB 5 R &R 51T OMORREE
HEITR G750,

F AGE - FEAEENE

=ik v L (InCls) ORRAERE F7ITFHEIC L2 MEPTHON TS 9, Swiss ¥ 17 A
12 InCls % 250 mg/kg LA F (130 mg In/kg) % 48 H FHIRE 0% 5 L 7= B Cid, HEOEERER L O
JFHSHEIC S22 v o 723, JRA NAG 1B Lz, [ARRICHELC DWW Tl ZIRREICIZ B2 >
oD, MEOERERADIZ LD EBZ 65 FERNBIFETITEM L7, 44k 6~15 HIZ InCls 250
mg/kg LA T O EE 2 580 0 £ 5 U7z s A mE B Cik, Ira I m Ue o7z, 4R 9 A
HORREZFEIZ X D in vitro DFRERTIX, 5 pM 48 FFIX< FECTH AN L 50 pM TE#
FMIC L D IRFETE AR A LT 9,

T v AW ERYTIE, @IR9 HHO Wistar 7 v b2, InCls Z#71(0.1~0.4 mg In/kg)
F 7213 0(75~300 mg In/kg) T 1 1L L, 414 20 HIZHE(F O E & AifE 2852 L7, 0.4 mg
In/kg #EClE, AEICIRAEEMET L, RIFEL, FEFEIFECHML, B LIBO#FE
FABE N R EN-o T, RIEL T, 300 mg Inkg THRMREEE A ERZET R0 o7,
Wistar 7 v b 9.5 HIf£721% 10.5 HRIZ InCls & 25~200 nM % 48 Wik 1E < & L 7=
. 25 uM THNEFEOME/N, ARE O/, TENBIE I, A YU MIMICEEEEZ R L
72
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InAs, InP, ITO DKENHKGIZ LD NLAX —F 72137 v MBI D HBREENHRE I N T
W5 B, NAAX—|Z InAs (1 [ 58 ; 7.7mg as InAs/kg) , GaAs([F ; 7.7mg as GaAs/kg).
As203([Al ; 1.3mg  as As203/kg) % 7T~8 #H A I*J W5 U= 8. GaAs ¥ 5 ClIkEHEE N
Bl STz, InAs R As203 5Tl HEREEITZREO R o7, LrL, 7 v MIAA
AL — L [AED InAs, GaAs, As:03 ZKENIZHE 2 [A] 8 WREIZ DT - THRE LA, &
B EROE OB DB BIEE S, GaAs ([T TERE Tl b 573, InAs 12X éﬁ% FEEND
iz 9, 512, [[AE/LD InAs (1 Bl 55 ; 4 mg as InAs/kg) 33X OV InP (A ; 3 mg as InP/kg)
HNDAL—DOKENIZH 2 1] 8 MG L. K 2 FHBER AT o Tofi R, HEVEATEER O EED
1&? B LRRE O o), BEORREOW[ETIZE,ABE S, InP X InAs &5

X o THL R REENRD 5729, ITO (6 mg ITO/kg) 3 X O InP(6 mg InP/kg) %/~
DAL —OKENITHE 18] 16 W f#G L7 BRI, Kl LR o 2w A > 2 Mus
YOFRHIZ K > TBIE S, InP IZHARTRETIIH 523, ITO IZXK > THRBEBEENKLZ 72

5),

B EinEtt (EREE)

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

TS 28 SR S

(H-ras mutation TR )
IRAR AR ZE SRS

(B -catenin mutation FTHEE ML)
— R+ Bk

~ U A (HE, O -

~ 0 A, )Y +

NTP (2 £ % InP 30 mg/m3 @ 14 EFEW A< FEFEER (2001) ZBWTHERED~ 7 2 DIEY
PEARMLER 2 I T/ IMERRBR 2 ME T o 7o, HED~ 7 2 DL YeMR I ER A U T/ Z kiR TR
Th oz, METIHEMETH -2, & 52 InP 0.03 mg/m3 (105 BEWAIZL &) BB L0 0.3
mg/m3 (21 F W ABRER) BEOWERED ~ 7 2 TIIFMiERIER KX ONFHila2 A D H-ras codon 61
mutations O#EE IR L FAETH o722, B -catenin mutation OHEEE L EKIEMEZEEM
L. 0.3 mg/m3#ETIT40% CHIEETIZ 10%) TH -7,

kA T A
R PERNAR (NI X B IR 2R A BB ClIfattcdh - 7=,
AER T {5 HFpafE - EhpfE it 5L
R R IF 7 AH(S9+, -) —
Invitro | s B atE
TA100,TA2637, TA94, TA9S 9
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KIGHE (S9+, -) WP2 uvrd-, WP2 uvrA+9 —

— R+ B

X A

WAL '

NTP 7347 -7 InP OW AT FEFEER (2001) NZFBWTHES A %ﬁ%uénfmé e D Z
v FBEIO T ZAZHNT InP CEIRLFE ; 1.20m ) © 1 H 6 K, 1 5 HEOWMAIT EE
1T>72. InP ® 0.03 mg/m3 DL < FIRELTIE 2 4FM[, 0.1 mg/m3 3 LT0.3 mg/m3 DX < FFIRE
TIE 22 (T v b)) BLO21@EH (wUR) A BEEITV, TORITFEBRE TR (X<
FEBRMG LD 105 W) FCIEHZER T CHE L7z, &KX @B OIS oRENBIE Sz, Mk
[ & 7 1R ARSI EM R A RIT, T N ORETIT X HEAE: 14%.,0.03 mg/m3 #£:44%.0.1 mg/m3
B :60%., 0.3mg/m3Ef:70%, THY., 7 v SOMETITHEEE : 2%, 0.03 mg/m3 £f : 20%., 0.1
mg/m3 & : 12%. 0.3 mg/m3 & : 52%., ~ 7 ADORETIIBEE : 12%. 0.03 mg/m3 & : 30%. 0.1
mg/m3 #f:44%. 0.3 mg/m3 Bt : 26%., ~ 7 A OWET I3k FERE : 8%, 0.03 mg/m3 #f:22%., 0.1 mg/m3
B 0 30%. 0.3 mg/m3ff : 28% CTho7c, —H. MillRMEE R ANZINZ TZ v FORETDA 0.3
mg/m3 B TR EERADORAE GEEE  8%) BEH LTS, 7 v b TIHRKIE ZBRED
0.03 mg/m3 B2 EF LT R TOIE BT THRICHI L, A &KFEE IS E SR8
L. FHCHETIRBAE Th o 7o, RERIC, MEHED~ 7 22BN T IMRIE & IS A DFEERD IR AR
X< BERED 0.03 mg/m3BEZ T X TOX BRECH BRI THREICHM L=, 7> B
(2 AR TR A SR & D e I BRI O BIR 2 380 72 0o 7z, ML OfER Tk, 7 v b
ORIBEGCHAE (e, M) &~ 2O A (e, 1) 1T IREE L b TR B 7R3NN
Do, S5, Ty MCIREEEAE (M #E) . BOEORMERE (), 2 M. v v
A TIINBOREFS J O A (HE) A3 BREE & LR TR E TIX R0V, 3L T,

EHT, Ty FBIO U ROWMNEL BIBRICH TS InP OFNAMED A B =X LIZEH LT
X, InP SlNICESIC Oz - TR T 5 2 L2 X o TRIENMEMERIC R L. £ D72 dICBREN
A ML A, DNA EZGIEE I L, il « MK S EROBEAENSIER A~ SRS 5 & HER S
NTWN5 9,

HANRAL AT v A%t % —Tlid, F344/DuCrlCrlj 7 v +Z AW T, ITO WFE D 2 £
(104 #fHE]) 2D WA KD BN AJFPERER 21T 572, 0, 0.01, 0.03, 0.1 mg/m3 D ITO % 6 i
MAH., 5 H ROEMET2HEE(T » b 0.1 B, 26 HE] (7> b 0.1 ) WMAEFEL
A Ty bOMEREE H . 0.01 mg/m3 BED D T AR AUE S — Al b B2 K ONHESUE S — fiti il
L&%@@%é@Mﬁﬁﬁgm\é%m\ﬁ?@%ﬂ%ﬁﬁi&ﬁ\M?i%*ﬁﬁﬁh&ﬁ&
R SRR B i, BZ RV B BRI O R AR NI MERED T -~ MIxbd B S AJEYEE 3
DAL E E 2 Hiviz, B6C3F1/Crlj ~ U A% Vi, HOM%+@2¢%(N4 W)@w
NI LD BAFVERBRAAT o 7225, MERES & & e O AT A b o7z, ¢

INIBAHL —Z VT InP R0 InAs ORE N G2 &L 2 BIEERIIITHhN T 228, K 2 RO
SCIIMES AR ITBIE S TR o),

1% O ¥ 5 /RER IR 5 - £ DR DRERRE
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AT MEEM OB NEL T, [RENR G LI OEREGIEIC L DB N AMEOBAE T RS 725720,

(2) b b~DEE (AL OERE)
7 J m\'l‘iﬂ‘[ﬁ
WEITRYET= 6720,

A REME K OV A
WEITRYET= 6720,

v JEAENE
WEITRYET= 6720,

T IR Tt (A - AEENE, ERENE. BB AMETRR)

2003 FELARE, T HIORER] (EF] 1~7) RNHEINATHE D |

Homma et al. (X, 1994 4LV ITO % —7 > MMRAFEEEZEIC 3 ERITEF L Tz 28 5% D B DIE
Bl 2 L7z 9, 1998 4EFNT, HEES 2 s MEuk-OnE R A e, =0T, RAME R, BXTV10 » HRIT
1%g®¢$ﬁw%ﬁﬁb\%ﬁﬁ%xWbto@WF&1W@H%1W¢WT BEAEREIX 72 < W H
WARER & 7273 o 72, NFARFE, MELE T fine crackle BEEL, 38 X #RiRsE CIT 2B O X U HF 24k
&% (ground-glass pattern). ¥ X OVgEE & it CTHRCT) TIE M E CHFE Fok@Eiiis AU 4
T ZIREE(GGA) Z 38D 7=, Maless R4 (video-assisted thoracoscopic lung biopsy, LA T VATS)
<, JiifREERNICIRIER, 74 7Y v, a L AT o — iRk A AR Lol s a7 vy —
B, BEICIZY v BRETREMIEN R L, U U SEBRUNEIANNZD & T AITFEEL TV, B 1
nm A ORG-S iR, BilathiE, [ KAEICRD b, XBOHTc LD A oo a2 X
DR E N2 &0 D ITO K1 L [AE Sz, MigH A v P AREn-SIE, 290ug/L & EFHIC E
A LTz, LLEX D ITO R WA X 2Bz & 2l S iz, MIEMmMRICR L TATrA K
ICLBIBHRE B Z b33 7 <. 2001 4 4 A IZHlifl&i % 05 LB LTz,

2BIH I 1 BIA & R—H350 30 o BiEO#RE 9 TH 5 BIEREIL 3 A/ % 344 M, 1994 L0
HOH%W%C%$L 1997 4= X 0 gzERgmk, S5 VEVEREL IR EE 2 B3 U 7o, fERE RIS O B TR
L. EdEZ CRERE LRI, mm&nﬂ_%rﬁﬁﬁbto%BXﬁﬁ 2 CA7 LIS L2 HER
. M HRCT C. A R ORMEANIRIEE 2580, ZUZh> TOEAMED GGA, ik
1E9 B /NEPOME DORLIR O RIENEZ LSRR w%mtom ?%ﬁﬁ?i KL-6 1% 799 U/mL (1E%
ﬁl <500 U/mL), In-S % 51 pg/L Tdh -7, VATS T, WIEE T OXIERZELOEAIZIZTONE A

RIZEHEAD/NEEHIARD B AL, 7 VAT v —/Uifkh & R EOWRRL 2 & A 72 B E R A 0 O /N5
¢bﬁﬁ%iﬂ.@ﬁﬁﬁ%ﬁﬁ@Tﬁokoik O L AT o — U & A O MHIRL T A AT
B E I P D Il 2380 7o, ZSEOHIRLT- O X BN T4 >V A L APt &, ITO
W AIZ L 2 IlifRHETE . sl & 2 7z,

JEF] 3~5 1%, SEFI 1, 2 ER—FETH V. 2002 2L SN A > T 0 AMFREIHRZ TRA SN
72 9, JEfF] 3~5 DMl 31, 39, 28 jk, MU IIEMLEE | 18 FH-E, EMUECTH o7, SER] 3 TiX. %
DLco K T, i HRCT T GGA, f5UVE X 8AEMR(TBLB) T2 L AT U b fh % £ 5 #REEZAL,
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KL-6 1% 1930 U/mL, In-S %40 pg/l TH -7, JER 4 Tk, HRCT T GGA, TBLB T2 L A7V
VG 2 R O BRAEMEZS (K, KL-6 1% 3750 U/mL, In-S 1% 127ng/L T&H - 7=, JEFI 5 Tl BIZEMEE . %
DLco K T, HRCT T GGA, %7 7, ML b, A5, AKMWOBEE, 250 FIEA T
L RT U o PEERE e R OIEE, KL-6 1% 1190 U/mL, In-S % 99 pg/LL TH -7,

JEF] 691 44 I DIEBRIEE T 5, 2000 T4 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 ARIZFEME L7z A v ¥ 0 AT Cil R, M HRCT TR 2 S, 95
Beseis LKA LTz, HUHEREIRBERERE E . DLco KT, Mol X S CAHENLO B R MY E5 L
FIEDONHEYE, HRCT T LIREHEN. OME MR, ERRAREBD . EHMEOXE SRR, THETSH
INEERREE DL 72 & O MEM A 2RO T, M FHIRA T KL-6 13 3450 U/mL & EFBIZ AL,
SP-D 4 346 ng/mL (IEH#iPH : <110 ng/mL) & FWIC E5-. TLBL IZ L 2 W BT LIE, AiifalmaE s
O F AT E ORMEMEIRERGBO Hiv, T<RED Y U/ EROBENHUAL I o, MlarEnNIicizz
Boav A7) UAEEOK, Tz’ Lic~vrn 7y — YRR bz, £72, In-S 13 64.7 ng/L
Thole, AV UNILDMREEEBZK ST,

JEG] 7O 20 A ST B BT (S hEE L TN BRI RE 1T 20 A% 10 4RO 47 B IEO L T
bb, BALA VT AEEIC, AR, @iy, T, TUTEUM, ZRRERER > T, 1998
LV ZBR, 2002 FIC L CHRE R IR 2 BET 2 b RRA TH o7, 2003 FFIZHFEEERA
Ir5zes . s Xo#k, s CT (2 C il il oo 284 &gk s iz | iE LDH 462 IU/L, KL-6 6395
U/mL & W72 A TBLB CTERRAESmD 2 IR0 P Z 2 E MM, 2004 4 VATS Tl i O AR TO
FAMERRAE L, BT T, VEICHE b L 7ok & U o SEROERE, iileIicgtiko 2L 27
U Uiz R, MEBLOMRANICITBER -8 EE L, —fid~ra 7y —VICaR, Btk 1
Z XMoo ThifT L7 & Z A.In, Al, Cu, Fe, Mg, Si, Sn, Ti, Zn 2 H S 7=, In-S £ 92 pg/L TH Y |
AR OO 4R & OEARBITIHBE TE RV, BMbA V7 AR A X DRVEMEMIR &5 25
i,

A VT MEEERD BMEEE OFEFIREICE L T, LFORERITh TV D,

Chonan & 90X, JEF] 1~5 OFZELGIZEIT HHIR DA 27 LAMERZK O REHER LT, 558
X, X BERUFELL LB 1084 (55 27T 4MBEIEEHE), BELUL HRCT & In-S & kit
L L 38ADMABETH D, 184 (56 3AITIEBER) NEBIEDOK K. 4 403/ FIRTE,
23 4(21%)7° HRCT THBRE I L £ 7213 GGA OREVEMEZ ., 14 4 (13%) 0N SMEMEZE L, 6 4753
P HRVERE RS RERE 5 4 45 ASPHIEVEREIRBERERE . 4 44 7% DLeo K T, 40 44 (43%)7° KL-6 mifil (L
5 <5000 TH 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~ T=, In-S % 4 pfhr (0.2~2.9, 3.2~8.0, 8.3~21.7, 22.2~126.8 pg/L) I
DEILEE 1 NiRE & i3 2 & KL-6 1355 2 0B LL E THEIZHEM, %TLC & %DLco 135 4 /3
HCHEIZIKT, KL-6, #2525 HRCT 227 (MEMEL, [MEMEZAL) . KL-6 AT H.%, HRCT
ORVEMEZEAAFT AT, B 1~F 4 I THERED FL v K, %VC, %TLC, %DLco 1355 1~
FANMHETHERAD ML FRH 2T,

Hamaguchi et al. 9%, ITO EB LA OO LY YA Z VT T 1LAELL EA U0 AEZEITHE
FLTWD 934 DHME BREL 104 4 OB MIRT < BREOR BT 7i &2 %% L7z, In-S(ng/L)
® GM (GSD)iZ, 1Z< #H#ET 8.3 (4.6), FEIE< BT 0.3(3.0) TH VY, KL-6, SP-D (GL¥EfE < 110),
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SP-A (LY < 43.8) X . AFTRERE LICELS BRECHEICE -2, HRCT B LA/ A
oA Y —TIEmEEC TR o7, In-S Ik Y 1.0 pg/L K (GM 0.2, 45 0 ). 1.0~4.9 (1.9, %
1#H). 5.0~9.9(7.4, & 2 ), 10.0~19.9 (13, 5 3 #£). 20.0~29.9 (24, % 4 #). 30.0~49.9 (41,
55 #E). 50.0 LL (78, % 6 BOIC /I LT 0 BE & P A i35 & KL-6 1358 2 #E2L E. SP-D
I35 3 BELL b, SP-A 135 5 BELL L CHRICEE CTH o7, 55 0 BE~ 6 D KL-6 ® GM (HHT =)
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 . FEHFICHAMNR &8GR, BELUSBREZ R L7z, HRCT I X 5 MEMEZ(KIZ OV T
I, 5. 6FETHMERITIEA OGN OO, HEMR MLV RTIERNoT,

B B 510031 2T A PFMEEE 40 £ 1Tx U TRERESRZ 2 T L, A ¥ 0 LA DRI K&
ETHEBICOWTHE Lz, TORE,. HRCT TRME L 4 6, WinsA 1 6l&580 708, BEMEEIX
R notz, 941(22.5%) 5 KL-6 fEIFEHEM O 500U0/ml % 2 Tz, M~ > 2w LR S R
(>3ng/ml; 13 f5l) LAKMERE (<8ng/ml; 27 B) TO kbl T, w4 (SR ; 50.0116.8 » A |
ICAIAE ; 29.3+228.1 » H) & KL-6fE (FfERE ; 583.3=187.9 U/ml, 1KAiAE ; 261.0149.9U/ml)
THERZEZRDZ, FHMEA > Y0 ARET 2.23£3.32ng/ml THY | MiEA VT ARE L
KL-6 fifi & ORI IEDOMB(=0.73) Z 78D 7=,

ARG - A
ST R B0,

7 EinEtE
WEITRAE T B0,

X BN
WEITRHT=50,
EBAVDEER Y R 7 A

o=y M) 27 |ZET BERIZAR,

BB AL EE
IARC :2A (InP: & MIH L TEBZLLIBBAMEND DWE) 1V
NTP 11tk CERER L

PEXMAETS R ERL
DFG MAK : Carc. Cat. 2 (B MIXLTHEPAMENRSD EEZLNDHWE)

(3) FFHRREDOHRTE
ACGIH TLV-TWA : 0.1 mg/m3, £ > ¥ 7 A& LT (1969)12)
ACGIH #5EE -

AP DR OF DA ~DREEIT < EICHOWT TLV-TWA & LT 0.1mg/m3 (> Lk
LO) z@ET 2, ZOMiE, MKE SRR, BH% - BIBREE RO~ BB aTREN:
/MR ET HERTRET D, mlERISORRE EMEEIE 2 DA ¥ MEAWIZ L - CTHEAT
BD, RREWILE, BAEME, BAAMEOEFTL KL STEL $REDZ DD+ 2 ERIF AT T /e
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o7, 7

ACGIH 5Ol e L CEHALE wfwéwﬁ%%%yyﬁbwﬁﬂi<%%%f%é 7
a2 HWT, BfbA P T A% 24~97 mg/m3 DIRFET, BAR NI E L, A5t 224 FFEIX< &
E{Tol2, 7 v FOICBWT, JLE @mm@ﬁﬁﬁén W ORAKNE & 8720 | BERLR O
R ZBRE LD~ rn7y— ZEEMIE, OSSR HIMRANICEE LTz,
2D OFEEIIHREEE D SER A AL-CM O TERE DA IZ & X #ibo > TV D DBRHE TH D, S HIT,
L BEHIMP B IO ERT 12HKZICBVTH, ZNDHOREITIZE A EEB(LET, LD
FLALBE SN ol B A P T LAOMBEOW NI L > Tl b DfR{bA U LD 7 Y
T T AN UL I AREIEEL L 7R RA g s E 2 S 7,

ACGIH TLV #EIZB T 2 A FE M OTHIIZ OV T -
Bt A U LAOWANEL FBEFERRIC b\fi<é§ﬁéﬁ'%>a_ ENIEL B8 T 224 I C°H D = &
V. 1H 8K, 28 HMDIX BEXIHERI =45, AL T 12 HEBIZE LTS EID, WA
BAn HRIEHE T £ T 16 # Fﬁf&;ék%z%ﬂé (< THIF I L OB I3 AERR DR
EPBE ST, MM b~ DRI o T,

HAEEMASS  EWFHEAE
MIGEHA VT LRE 3ug/l OEIENREZEINT- (2007) 9 N, FRREOENS I TN
Mmool
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